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Nut 
crop 
commodity 
growth has 
been explosive 
in California’s San 
Joaquin Valley in re-
cent years, requiring new and 
expanding operations to develop 
on increasingly marginal soils. Much of 
the available acreage has been in long-term 
grape or cotton production, crops that are gen-
erally tolerant of these soil conditions. Perennial 
tree crops by contrast can have the greatest yield 
and quality potential when established on deep 
uniform productive soils. The probable tradeoffs 
of orchard establishment in areas characterized 
by poor uniformity, fertility, drainage, high 
salinity, and structural problems requires careful 
consideration. A thorough evaluation before 
planting can help identify the appropriate pre-
plant modifications and help guide long term 
management actions that may improve substan-
dard growing conditions and increase long-term 
profitable production and return on investment. 
Proper site evaluation can be a daunting task, 
especially for growers for which tree crops are a 
new venture. There are several online tools and 
phone applications that can facilitate the pro-

Figure 1. The SoilWeb Earth tool allows you to view maps in a 3-D display. You must 
have Google Earth or some other means of viewing KML files installed on your desk-
top computer, tablet, or smartphone.

cess of site evaluation and planning for a new 
orchard. 

Soil Evaluation 

      A proper site assessment should focus on the 
physical and chemical soil characteristics likely to 

present challenges in tree growth and yield potential. 
Identifying latent soil issues is an important first step in de-

termining what modifications are necessary to maximize tree 
root development and water drainage. Online soil survey tools 

can be used to understand the general characteristics of a location. 
The University of California Davis Soil Resources Lab (casoilresouce.

By Mae Culumber | University of California Cooperative Extension Nut Crop Advisor, Fresno County

PREVENTING ORCHARD ESTABLISHMENT 
and Management Pitfalls 
with Online Tools 
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lawr.
ucdavis.edu) 
has developed 
several free prod-
ucts designed to allow 
easy access and inter-
pretation of United States 
Department of Agriculture 
(USDA) National Cooperative 
Soil Survey (NCSS) soil survey 
data. Soil Web tools are accessible on 
desktop PCs, tablets, and smartphones. 
The website provides searchable maps 
with soil classification layers, which can 
be used to identify soil type variability 
across the field with depth (Figure 1). 

      Commonly occurring soil series in 
the San Joaquin Valley vary from “clay-
rich” to “beach sand’ in texture. Al-
though it is easy to assume what type of 
soil you have based on what you can see 
on the surface, many areas are charac-
terized as stratified, restrictive, claypan 
and hardpan soil layers in the subsoil. 
Understanding these physical impedi-
ments is important for the selection of 
the most effective and economical soil 
modification approaches. Understand-
ing the soil type you are working with 
is also very beneficial for choosing the 
most suitable rootstocks, orchard layout 
design, irrigation system and scheduling. 
Soil sampling at 1’ depth intervals to 5’ is 
an important first step to understanding 
the uniformity of soil type and chemistry 
before establishing a new orchard. If one 
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is not already familiar with the orchard site, it 
may be difficult to know which areas are most 
representative of field variability. This informa-
tion can be used to identify the best locations 
for backhoe pits and additional composite soil 
samples for chemical analyses. More information 
about the most important aspects of proper sam-
pling equipment, choosing the proper locations 
and timing as well as demonstrations of proper 
sampling techniques are available to view in a 
four part series offered by the University of Cali-
fornia (UC) Fruit and Nut Research and Infor-
mation Center. http://fruitsandnuts.ucdavis.edu/
photogallery/Soil_Sampling_Video_series/

Salinity Management 

      Soil chemical analyses can provide a broad 
indication of soil fertility, identify soil reclama-
tion requirements, and can be used to calculate 
which amendments are most suitable to reduce 
toxic salt levels and improve drainage before es-
tablishing a new orchard. Pre-planting soil anal-
yses can help guide decisions about which crop, 
rootstock and variety is most suitable for a site. 
Soil pH, cation exchange capacity (CEC), satu-
ration percentage, electrical conductivity (EC), 
and sodium absorption ratio (SAR) are the main 
factors used to calculate amendment rates and 
leaching fractions. The Kern County University 
of California Cooperative Extension (UCCE) 
website (cekern.ucanr.edu/Irrigation_Manage-

Figure 2. UCCE Kern fillable spreadsheets are designed for farm managers to input information from soil 
chemical analyses to make leaching fraction and amendment determinations.

Figure 3  Fertilization guidelines on this CDFA-FREP sponsored website are based 
on results from orchard studies conducted by University of California researchers 
and Cooperative Extension advisors. 

ment/) provides downloadable fillable excel spreadsheets to assist orchard 
managers in making amendment rate and leaching fraction determinations 
based on soil and water analytical reports (Figure 2). 

Fertility ManagemenT

      With the recent implementation of the Nutrient Management Plan, an 
increasing number of online guidelines are available to facilitate the efficient 
use of fertilizers for young and established orchard trees. Nutrient applica-
tions often exceed what is required by a young developing tree. Applications 
more than 4 ounces per tree (the equivalent of 20-45 lbs/N acre) in the first 
year have not shown a benefit in terms of increased growth (Doll, 2012). 
A collaboration between the California Department Food and Agriculture 
(CDFA), the Fertilizer Research and Education Program (FREP), and the 
UC Davis Department of Plant Sciences have developed a mobile friendly 

app that outlines orchard 
nitrogen (N), phosphorus 
(P), and potassium (K) 
needs, timing, application 
rates, and fertilizer types 
and for young and bearing 
aged trees. (https://apps1.
cdfa.ca.gov/fertilizerre-
search/docs/Almonds.
html) (Figure 3).

      The Almond Nitrogen 
Calculator (https://www.
sustinablealmondgrowing.
org/) is another online 
and mobile app resource 
developed by Sureharvest, 
the Almond Board of 
California, and UC Davis 
Department of Plant and 

Continued from Page 5
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Sciences, which generates a Nitrogen Management Plan as 
required by the Irrigated Lands Regulatory Program (ILRP). 
Users can input N contributions from non-fertilizer sources 
including groundwater, compost, and cover crops. The site 
provides fertilizer calculators to help managers more accu-
rately determine application rates. The in-season nutrient 
management plan can be modified when nutrient values 
from April collected leaf samples and crop load estimates are 
inputted.  

 Irrigation Scheduling 

      Knowing when and how much water young trees need 
can seemingly require a lot of guess work. Intuitively most 
of us look to the soil moisture to determine when to irrigate. 
However, the appropriate frequency of irrigation is not just 
a function of the moisture content of the soil, but also the 
water requirements of the tree. Direct relationships have been Figure 4. http://informatics.plantsciences.ucdavis.edu/Brooke_Jacobs/

index.php

observed between plant water stress levels, 
growth, and productivity. As trees deplete 
water resources in the root zone, water 
movement becomes more difficult as ten-
sion increases within plant cell walls. The 
level of tension can be observed with an 
instrument commonly known as a “pres-
sure bomb.”Plant water stress is a function 
of available soil moisture, temperature and 
humidity. These relationships have been 
used to establish guidelines for irrigation 
scheduling in numerous crops. An inter-
active website is available to compare field 
observed plant water status readings to 
baseline measurements for a well-watered 
tree. Users can select the closest CIMIS 
weather station and the time readings 
were taken to generate baseline tables for 
several different tree crops (Figure 4).  
Generally, if observed readings are more 
than two bars below the threshold for a 
well-watered tree, it is time to irrigate.
      Orchard management can be a daunt-
ing task. Researchers recognize that many 
orchard managers would benefit from 
readily accessible, fast, easy to use on-
line tools. This article has outlined a few 
resources currently available to growers, 
with the anticipation that the develop-
ment of many more web based tools are 
on the near horizon.     

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

putting up with
slow internet is

NUTS!
www.getunwired.com

Call Us Today!
1(844)558-FAST
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Use of 
the plant growth 
regulator ethephon can be 
an important management tool for 
walnut growers who want to maximize kernel 
quality and minimize navel orangeworm (NOW) dam-
age.

California walnut growers are also using ethephon to better manage 
their harvest timing said Dani Lightle, University of California Co-
operative Extension (UCCE) orchard systems advisor based in Glenn 
County.

Ethephon
      Ethephon has a long history of usage since its discovery almost 50 
years ago and Environmental Protection Agency (EPA) registration 
in 1973. It is one of the most widely utilized plant growth regulators 
in the world. Besides use in walnuts to speed up hull split, it is used 
for ripening pineapples and tomatoes and in hybrid seed production. 
When taken up by a plantit is converted to ethylene, a gas that is re-
sponsible for changes in texture, softening, color, and other processes 
involved in ripening. 

      In walnuts, according to the University of California (UC) 
Integrated Pest Management (IPM) guidelines, ethephon is used to 
accelerate hull cracking and separation from the shell. This allows 
for harvest four to seven days earlier than normal depending on the 
season and variety.  Walnut kernels mature before they drop or are 
shaken, Lightle said, but hulls may not have started splitting. The time 
delay from kernel maturity to hull cracking can lead to loss of kernel 
quality and increases the potential for navel orangeworm damage.

      Walnut kernels are mature and have the lightest color and highest 
quality when the “packing tissue” between the kernel halves turns 
brown. UC farm advisor Bob Beede in Kings County said that to 

ensure high quality walnut kernels and prevent NOW damage, 
harvest should be done as close as possible to the 

time when most nuts have reached the 
packing tissue brown (PTB) 

stage.

      
Kernels achieve 
the maximum oil 
accumulation when the color of 
the packing tissue surrounding the kernel 
changes from white to brown. The tissue continues 
to darken in color as the nut ages. Kernel maturity, 
Beede said, is achieved 21 or more days ahead of nor-
mal harvest. During that time, the green hull begins to 
break down and separate from the shell. This period of 
time also sees the walnut kernels continue to darken, 
and lose value. The risk of NOW damage also increas-
es.

Varietal Differences
      Beede said his research in Kings County shows that 
walnut varieties can differ in their response to ethep-
hon applications.

      Serr produces the least amount of ethylene after 
treatment than Payne, Tulare or Chandler. Tulare pro-
duces the most. Lightle said the Howard variety in the 
north has more of a response to ethephon than Chan-
dler. The response in Tulare in the south has made 
ethephon applications standard, Beede noted.

      Research done by the UC Davis plant sciences 
department has found the lower ethylene production 
from treated Serr walnuts is possibly due to lower 
absorption rates by the hull. This variety has smaller 
pore spaces that the more responsive Payne variety. 
Beede said testing is being done with adjuvants to see if 
they can help with absorption. Organosilicones did not 

improve ethephon activity, he said.

By Cecilia Parsons | Contributing Writer

Continued on Page 10

Key Points to Ethephon 
            Use in Walnuts
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Timing the Treatment
      Timing the treatment is important. Beede said 

three years of research in Kings county showed that 
packing tissue brown occurs last in the bottom of 
the canopy and fully shaded walnut canopies have 
greater variability than those with full sunlight. He 
recommends sampling at least two weeks ahead 
of when PTB is expected.  Walking diagonally 
through the orchard, at least 100 nuts should be 
collected and cut in half. Only nuts with complete 
browning of packing tissue should be counted. For 
a two-shake harvest, ethephon is applied when 95 
to 100 percent of the nuts have reached PTB. De-
pending on weather conditions, harvest can begin 
7-10 days earlier than normal, followed by a second 
shake two weeks later. For a one shake harvest, 
Ethephon is applied when all sample nuts have 
reached PTB and about 10-14 days before normal 
harvest date. Hot weather can delay activity and 
test shakes are recommended to determine harvest 
readiness.

      Application delayed five to seven days after 
full PTB will improve percent of nut removal and 
chances of a single shake harvest. It is better to be 
late in applying ethephon rather than early, Lightle 
said. Losses in weight and nut quality can occur 
from early ethephon applications. Applications de-
layed more the 14 days will have minimal benefit.

How to use Ethephon
      This product is registered for use as a foliar 
spray. It can be applied by air at a higher concentra-
tion rate, but there is a risk of defoliation.  Ethep-
hon should not be applied to low vigor, diseased or 
stressed trees. It should be applied at temperatures 
over 60 degrees F and under 90 degrees F. Outside 
those ranges it will be less effective. The spray mix 
should be applied within four hours of mixing.

      Beede recommends a ground application with 

large 
self-pro-

pelled sprayers in 
the southern walnut growing 

regions, four to five pints of ethephon 
mixed with 150-2000 gallons of water per acre 

with ground speed in the 1.5 to 2 mph range depending on 
canopy size.  The mixture must hit the nut to be effective.

      Beede said northern area growers have reported success with aerial 
applications on responsive varieties Howard, Hartley and Vina. Reported 
use rates are two to four pints in 40 gallons of water per acre.

      Lightle said growers often treat some blocks and leave others to ensure 
the treated blocks can be harvested at the optimal time. If harvest is earlier 
than normal growers should also make sure their dryer is ready to process.

Does it pay?
      Beede said research shows nut value improved by five cents per pound, 
mostly due to the lighter kernel color. There is also value in protection 
from navel orange worm damage and very dark kernel coloring.

Comments about this article?  We want to hear from you.  Feel free to 
email us at article@jcsmarketinginc.com
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Micro-irrigation systems are gain-
ing in popularity due to the many 

benefits they provide in catering directly 
to the plant’s needs. Especially during 
the drought that California just endured, 
the micro-irrigation system market grew 

because of their water conservation 
capabilities. 
      There are several benefits to micro-ir-
rigation systems:

• It is possible to monitor the water 

pollution that reaches plants
•      Nutrients needed for a plant’s suc-
cess can be directly inserted through the 
irrigation to permeate a tree’s roots 
•      The amount of water each crop 
receives can also be directly monitored, 

MICRO-IRRIGATION GROWS 
IN POPULARITY, ADVANTAGES, AND MAINTENANCE

Thick micro irrigation tubing used for long term crops, such as walnuts and almonds. Photo credit: Jessica Goddard

By Jessica Goddard | Contributing Writer, JCS Marketing Intern
Jessica is a Senior at Biola University, where she studies Journalism. She aspires to become a 
journalist with an emphasis in writing for publication. Jessica has grown up attending trade 
shows with her father, where she's gained much familiarity with the Ag Industry.
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although it is recommended that the 
trees receive at least 40-60 percent of 
saturation. 

     There are three main micro irrigation 
systems. Drip emitters, used for trees, 
vines and a selection of row crops, micro 
sprinklers are used for trees, and drip 
tape is used for row and field crops.
 
      “With micro irrigation since you 
have more control on a tree-by-tree 
basis, you do place the water in more 
finite places which encourages where the 
roots grow and the highest density and 
volume,” said Allan Fulton, University 
of California Cooperative Extension 
(UCCE) irrigation and water resources 
advisor for the Colusa, Shasta, Glenn 

and Tehama Counties.

       “If you add the 
nutrients in there as 
well, it’s kind of the 
best-case scenario of 
supplying the water 
and nutrients,” Fulton 
said.

      At the Central 
Valley Almond Day 
on June 9, UCCE 
Fresno County farm 
advisor Dank Munk, 
M.S. spoke on micro 
irrigation system 
design, maintenance 
and management for 
almonds. He briefly 
described the different 
micro irrigation sys-
tems, but focused on 
managing and taking 
care of the systems.

      Munk compared 
micro irrigation to 
some other types of irrigation, such as 
surface irrigation and sprinkler systems, 
noting that while the San Joaquin Valley 
has traditionally used surface irriga-
tion systems, those systems have some 
problems that should compel farmers 
to consider switching to micro irriga-
tion systems. Although the initial cost 
of installation is by no means cheap or 
easy, the benefits of being able to manage 
specifically how much water reaches the 
crops could potentially outweigh the cost 
and the time it takes to install.

      Another consideration is the popu-
larity micro irrigation systems are now 
receiving, as opposed to other irrigation 
types. The amount of resources available 
for these are increasing rapidly.

      “The possibility of drip is that we 
have the opportunity to manage that wa-
ter much closer to field capacity,” Munk 
said. “We have a lot of flexibility with 
that type of system.”

Differences of Irrigation 
Systems

      The main differences in irrigation 
systems shows in the amount of water 
applied to the crops. Usually when using 
surface irrigation, one applies around 3.5 
inches of water to fulfill the minimum 
requirement between irrigation inter-

vals. Surface irrigation systems require 
that the soil gets hydration at extremes. 
There are times when the soil will be 
completely saturated and other times 
when it will reach a low deficit.

      The sprinkler system typically sprays 
just a little over a half inch of water 
for each irrigation interval due to the 
limited infiltration rates. Both of these 
systems are somewhat rigid in their 
flexibility. However, the drip irrigation 
system, which began gaining more 
popularity in the last 30 years, distrib-
utes water slowly through small pulses 
that go directly into the soil, allowing the 
farmer to apply only a half inch to one 
inch during each interval. This amount 
can be increased or decreased depending 
on each plant’s needs.
 
      “Because you have that added control 
or duration of how you run it and the 
timing of the irrigation and the unifor-
mity of it, it all adds up to precision, bet-
ter precision,” Fulton said. “So you can 
better irrigate each tree more uniformly 
and according to its needs.”
 

Application and 
Infiltration Rates

     An important aspect of micro 
irrigation is the application rate of the 

Dan Munk, UCCE Fresno County Farm Advisor, delivering his lecture 
on micro-irrigation to attendees at the Central Valley Almond Day. 

Photo credit: Jessica Goddard

Continued on Page 14
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water. This helps the grower know what 
the crop water use is and how to fulfill 
the crops’ hydration needs, but one of 
the goals of the application rate is to 
not have water runoff at the end of the 
orchard. To set up an irrigation system, 
growers will want to get the information 
on evapotranspiration (the total plant 

transpiration and water evaporation) 
provided in units of choice per day, and 
then set that information into the sewage 
station. 

       If the evapotranspiration decreas-
es, that means the plant needs more 
water, thus, knowing the amount of 
evapotranspiration can be valuable in 
determining how often to irrigate and 

how much water to apply.  Based on 
the information given about crop water 
use and crop water application, the 
amount can be converted from inches 
to gallons to determine the needed 
application rate.

     The irrigation company that installs 
the drip system should have put in 
good emitter discharge information 
that the grower can use, however, with 
contamination and age, the informa-
tion changes. When the grower first 
uses the system, the emitter-to-emitter 
variation will be very low, but over 
time that will change, which is why 
paying attention to the application and 
infiltration rates is of vital importance. 
Application rates are also important 
for determining the uniformity of the 
irrigation system. Ideally, the whole or-
chard will be watered evenly, but often 
this does not occur.

      The main thing growers need to 
pay attention to is the length of time 
they run their irrigation systems and 
the amount of water that their systems 
emit during that time to figure out the 
infiltration rates. They can figure this 
out by using a flow meter or they can 

The head of a micro irrigation sprinkler lifting up above the ground and used for water-
ing nut trees. Photo credit: Jessica Goddard

Continued from Page 13
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hire a professional who will not only find 
the infiltration rates but will also per-
form a system evaluation. This will in-
clude distribution uniformity, irrigation 
and application efficiency information. 
Using a flow meter, while not flawless, 
can prove to be a valuable practice when 
trying to learn the water application, in-
filtration rate, and the uniformity of the 
irrigation system across the field. But in 
order to get an accurate reading, it must 
be installed in an optimal place along the 
irrigation line.

Maintaining the 
Irrigation Systems

       The reason growers need to pay so 
much attention to water application 
rates and meter reading is because those 
rates and readings correlate directly with 
the management of their crops and the 
maintenance off their irrigation systems. 
These irrigation systems, while quite 
effective, need to be cared for and well 
taken care off in order for them to con-
tinue working successfully.

      Maintaining a micro irrigation 
system has many factors. Usually 
system maintenance is related to the 
quality of the water being applied 
to the crops, and the fraction that 
contains contaminants delegates the 
amount of maintenance that will be 
needed. Sometimes, unnoticed by 
the grower, particles or allergens will 
seep from the soil into the water. One 
of the contaminants in particular to 
watch out for is an overload of salt. 
Since the water is managed so effi-
ciently, it may fail to wash out the salt 
particles, and if there was not a heavy 
rain flow during the winter season, 
then salt will still inhabit the soil and 
cause a problem, according to Franz 
Niederholzer, UCCE Colusa County 
farm adviser.

      “Make sure you keep an eye on irri-
gation water quality particularly for drip 
irrigation,” Niederholzer said. “Water 
quality is really important for micro 
irrigation systems.”

Micro irrigation tubing circles around the trunk of a 
walnut tree to water it evenly. Photo credit: Jessica 
Goddard

“A well operated system 
needs to be maintained. 
Without that you basi-

cally aren’t going to get 
the performance out 

of the system that you 
could probably have,” 

Munk said.

Continued on Page 16
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      Screen, disc, and sand filters are 
three good options for purifying the 
water. Usually, the filter is applied 
to the front of the irrigation system. 
Screen filters offer a nice option for 
maintaining your irrigation system. 
They can be overloaded and cleaned 
out without much difficulty; however, 
they do need to be cleaned out often. 
Use disc filters for larger amounts of 
water and use sand filters as a prefil-
tration item.

      Even if growers deal with their 
water while using these systems, they 
can still encounter problems with 
their water. Common water problems 
include pH, total dissolved solids, 
high iron levels, hydrogen sulfate 
and bacteria. All of these result in 
severe clogging in the drip emitters 
and micro sprinklers. Sometimes, if 
the number of contaminants is low, 
the farmer will not notice, but the 
effects can still prove detrimental to 
the crops because they will be losing 
water, due to the clogging. The easiest 

The Future of Irrigation 
in California 

      Based on what California agricul-
ture has endured during the most recent 
drought, growers will most likely choose 
drip irrigation over the gravity systems, 
such as surface irrigation or flooding. Sys-
tems that deliver precise water to different 
plants will probably continue to be in 
demand. In the past, drip systems used to 
be considered a luxury, but due to the re-
cent drought, oppressive water rationing 
changes, and sudden flooding, the value 
of a closely monitored water system has 
captured growers’ attention.

      “Precision irrigation or zone irrigation 
is coming,” Munk said. “We are still in 
that early part on that.”

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

way to detect if the systems are clogged 
is to measure timed water discharge to 
see the decreasing water discharge rates, 
and also clogged micro sprinklers are 
easier to catch because of their abnormal 
spraying caused by the clogging.

      A valuable method to get rid of these 
water issues is using chlorine, but grow-
ers need to be wary about the amount 
and at what time they apply the chlorine. 
If they are not cautious, the chlorine 
could damage the crops if too much is 
applied.  Another effective means to 
combat clogging is to use sulfuric acid 
because it is inexpensive and relatively 
safe. However, acid and chlorine should 
never be mixed together. Another way 
one can maintain the system is by reg-
ularly flushing out the pipes and filters. 
Flush often and flush for longer periods 
of time.
 
      “Just make time to check pressures 
along the lines, close to the pumping 
plant, midway, and farther,” Fulton said. 
“See that pressures are performing as 
they should be, and take some time to 
flush the lines.”

Continued from Page 15
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Whether a nut grower is looking at a 
good crop or bad, rain or drought, 

pests or disease, there is always one con-
stant he can count on—the fight against 
invasive weeds.

     Adding to that headache is the intro-
duction and spread of new species and a 
growing resistance to herbicides.

      Some would assume the abundant 
precipitation certain parts of the state 
received this year would increase weed 
growth, but Brad Hanson, University 
of California Cooperative Extension 
(UCCE) specialist in the Department of 
Plant Sciences at UC Davis, believes due 
to timely rains this winter and spring, 
growers were able to get ahead of the 
problem by applying pre-emergence 
herbicides. 

      “In some of our more recent years, 
the pre-emergence herbicides were 
applied and then, because of a lack of 
rainfall, just sat there for a month or so 
without being incorporated,” Hanson 
said. “I would say we have had better 
weed control this year, which is opposite 
of the original premise considering the 
abundant rainfall leading to the assump-
tion of a greater weed problem.”

KNOW YOUR WEEDS
      Anil Shrestha, IPM (Integrated Pest 
Management) weed ecologist, Kearney 
Agricultural Center, said correct identi-
fication of weeds is an important key to 
effective weed control.
“The first step in understanding any 
problem is to correctly identify it,” Shres-
tha added. 

      Identifying seedling stages of weeds 
is important because they are most 
susceptible to chemical or mechanical 
control at this stage, Shrestha advises.

      “It is equally important to identify 
the weeds in their adult stage so that 

Glyphosate-resistant hairy fleabane, seen in an almond orchard, has 
spread throughout all of California. Photo credit: Kurt Hembree

way we can understand why they should 
not be allowed to produce seed,” he said. 
“One mature lambsquarters plant may 
produce 72,000 seeds.”

      Shrestha lists some of the major 
reasons for correct weed identification 
as knowing which herbicides to use and 
the best technique for application; which 
weeds cause the most damage and when 
those weeds cause that damage; and the 
mode of reproduction of weed species 
and their varieties.

      “Different weeds species, and even 
variants within a single weed species, re-
spond to management tactics different-
ly,” Shrestha said. “In addition, different 
weed species may have different modes 
of reproduction.”

      For example, Shrestha added, annual 
weeds produce seeds within a year that 
may emerge the following season. Peren-
nial weeds that reproduce vegetatively 
will grow from pieces of roots or stems.
In identifying weeds, there are a num-
ber of factors to look for, according to 
Shrestha:

•      Are they terrestrial or aquatic
•      Are they annual, biennial or peren-
nial
•      Are they dicots—seedlings produce 
two cotyledons or seed leaves. Leaves 
have netted venation. Examples are mus-
tard, nightshade, and annual morning 
glory
•      Are they monocots—seedlings have 
only cotyledon. Leaves have parallel ve-
nation. Examples are grasses and sedges
•      Are they broadleaf or grasses

      Hanson said there are weeds that 
just do well under the controlled, highly 
managed, high nutrient environment of 
tree nut orchards, where there is little 
tillage and high density shade in the 
mature orchard.
An abundance of books and internet 
sources are available to help growers in 
identifying weeds, as well as their local 
UCCE field advisors.

Weed Control—
WHAT YOU NEED TO KNOW FOR EFFECTIVE CONTROL
By Julie R. Johnson | Contributing Writer
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Continued on Page 20

different pressure in the southern part of 
the valley due to rainfall patterns, how-
ever, hairy fleabane is all over the place.”

      Hembree agrees. He said hairy flea-
bane has become a problem from one 
end of California to the other, “top to 
bottom.”

      “It has become a real problem in the 
past few years,” Hanson said.
Why are these weeds becoming such a 
problem is due to a growing resistance to 
glyphosate (Roundup).

      In the southern end of the Sacramen-
to Valley, another problem weed that is 
becoming glyphosate resistant is jungle 
rice, Hembree said. 

      “The weeds we can control with gly-
phosate are not a problem, and I say that 
kind of tongue-in-cheek, but in reality 
it is true,” Hanson stated. “The weeds 
we have the most problems with are all 
glyphosate resistant or never have been 
well controlled by glyphosate.”

      Weeds considered resistant to gly-
phosate include hairy fleabane, horse-
weed, jungle rice, ryegrass, annual blue 
grass, and some of the pigweed species. 
In the next category are weeds not neces-
sarily resistant, but not easily controlled, 
such as three-spike goosegrass and 
sprangletop.

      Another egregiously weed coming 
into the mix is Palmer amaranth, Hem-
bree said.

      “It has been in parts of the nation, 
mostly in the southern states, but is 
moving to the Midwest and has now 
been seen in southern California,” he 
explained.

Some growers in the country refer to 

Weed Control—
WHAT YOU NEED TO KNOW FOR EFFECTIVE CONTROL

WHY FIGHT
      “In a young nut orchard, weed 
management is important because 
the heavy weeks pressure does take 
nutrients and resources that are then 
not available to the developing trees, 
so we do worry quite a bit about 
weed competition in young orchards. 
Weeds taking light, water and nitro-
gen and whatnot, can additionally 
be really detrimental to a young nut 
orchard,” Hanson explained.
Once trees become bearing-age, 
weed control can become secondary, 
but still very important.

      “A small, low growing plant is not 
going to compete that much with a 
40-foot walnut tree, however, those 
weeds are still using nitrogen and 
water,” Hanson said. “Probably more 
important with tree nuts is that the 
weeds interfere with cultural practic-
es, and with nut harvest as the nuts 
are swept up off the orchard floor. 
That is one reason to have very clean 
floors and to rid orchards of weeds as 
much as possible.”

      Kurt Hembree M.S., UCCE weed 
management farm advisor for Fresno 
County, believes the fight against 
weeds is the most important during 
the first two years of a young or-
chard.

      “Pre-emergence herbicide use is 
critical the first two years to try and 
take control from the start,” Hembree 
said. “If not applied during that time, 
growers could really be looking at 
a problem in their orchards. Once 
the pre-emergence sprays are in the 
ground, by the third year growers 
have more options on how to fight 
weeds that do crop up.”

PROBLEM WEEDS AND 
RESISTANCE

      In the northern 
Sacramento Valley, 
the two weeds 
growers are most 
strongly battling 
are hairy fleabane 
and ryegrass, Han-
son said.

      “Those are 
public enemy 
number one and 
number two,” 
Hanson added. 
“There is a little 
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this pigweed as “the devil” due to its aggressive nature and resistance to 
glyphosate and ALS herbicides.

      Hembree said its growth is incredibly rapid.

     “Once out of the 
ground, in one day it 
can grow four to five 
inches and it is tough 
to control,” Hembree 
added. 

      Purdue University 
Extension Specialist 
Bill Johnson said in a 
publication, Palmer 
amaranth is the only 
weed he has seen that 
can drive a farmer out 
of business.

      Hembree believes it 
will be not long be-
fore Palmer amaranth 
spreads throughout the 
state.

SPREAD AND CONTROL
      Hanson said one of the greater limitations to 
the spread of weed species is environmental. 

     “There are weeds that can grow well in the San 
Joaquin Valley that will probably never spread to 
the north end of the valley, and vice-versa, due to 
environmental limitations. Take ryegrass for exam-
ple, I don’t think you will ever see ryegrass in the 
southern end of the valley,” Hanson stated.

      According to Hembree, there are very few single 
active ingredient herbicide programs that have 
much effect today. 

      “Growers are coming to understand that you 
need several modes of action, several herbicides to 
broaden and cover your total weed spectrum, to get 
the broadleaves, the early emergers and late emerg-
ers, and emergence burn-down,” Hanson added.
Currently registered pre-emergent herbicides will 
control only seedlings of annual and some peren-
nial weeds. Repeated post-emergent treatments are 
required to control perennials.

      Hembree provided two charts from the most 

Along an irrigation canal near Vina, weeds growing to maturity near a walnut 
orchard provide the possibility of seeds spreading into the controlled environment. Photo courtesy: Julie R. Johnson

Continued from Page 19
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Postemergent Herbicide Combinations for Selected Summer Weeds in Tree Nut Crops in California
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GLY (32 fl oz) + GLU (56 fl oz)
GLY (32 fl oz) + GLU (56 fl oz) + CAR (2 fl oz) + MSO (1% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + PYR (4 fl oz) + COC (1% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + SAF (1 oz) + MSO (1% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + OXY (16 fl oz) + NIS (0.25% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + FLU (4 oz) + MSO (1% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + PAR (32 fl oz) + NIS (0.25% v/v)
GLU (56 fl oz) + CAR (2 fl oz) + MSO (1% v/v)
GLU (56 fl oz) + PYR (4 fl oz) + COC (1% v/v)
GLU (56 fl oz) + SAF (1 oz) + MSO (1% v/v)
GLU (56 fl oz) + OXY (32 fl oz) + NIS (0.25% v/v)
GLU (56 fl oz) + FLU (4 oz) + MSO (1% v/v)
GLU (56 fl oz) + PAR (32 fl oz) + NIS (0.25% v/v)
GLY (32 fl oz) + SAF (1 oz) + PYR (2 fl oz) + MSO (1% v/v)
GLY (32 fl oz) + SAF (1 oz) + FLU (4 oz) + MSO (1% v/v)
GLY (32 fl oz) + PYR (4 fl oz) + OXY (32 fl oz) + NIS (0.25% v/v)
PAR (48 fl oz) +  SAF (1 oz) + MSO (1% v/v)
PAR (48 fl oz) +  PYR (4 oz) + OXY (32 fl oz) + NIS (0.25% v/v)
PAR (48 fl oz) +  SAF (1 oz) + PYR (2 fl oz) + MSO (1% v/v)

= <50% control = 50-75% control = 76-95% control = >95% control

1GLY (glyphosate 5 lb a.i./gal); GLU (glufosinate 2.34 lb a.i./gal); CAR (carfentrazone 1.9 lb a.i./gal); PYR (pyraflufen  0.17  lb a.i./gal);  SAF (saflufenacil 70% WG); OXY (oxyfluorfen 2 lb 

  a.i./gal); FLU (flumioxazin 50% WG); PAR (paraquat 2 lb a.i./gal); MSO (methylated seed oil); COC (crop oil concentrate); NIS (non-ionic surfactant)

2GR = glyphosate-resistant biotype

There may be several trade names available for each of the active ingredient listed.  Refer to your local chemical dealer or manufacturer for specific herbicide products available.  Numerous 
factors influence the performance of herbicides, so refer to the manufacturer’s labels for specific treatment recommendations. Ratings in this chart are based on visual observations made of 
weeds treated at or beyond label timing recommendations at a spray volume of at least 30 gpa.

Kurt Hembree, UC Cooperative Extension, Fresno County.  July 2017.  http://cefresno.ucanr.edu

Postemergent Herbicide Combinations for Selected Winter Weeds in Tree Nut Crops in California
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GLY (32 fl oz) + GLU (56 fl oz)
GLY (32 fl oz) + 24D (3 pts)
GLY (32 fl oz) + GLU (56 fl oz) + CAR (2 fl oz) + MSO (1% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + PYR (4 fl oz) + COC (1% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + SAF (1 oz) + MSO (1% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + OXY (16 fl oz) + NIS (0.25% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + FLU (4 oz) + MSO (1% v/v)
GLY (32 fl oz) + GLU (56 fl oz) + PAR (32 fl oz) + NIS (0.25% v/v)
GLU (56 fl oz) + CAR (2 fl oz) + MSO (1% v/v)
GLU (56 fl oz) + PYR (4 fl oz) + COC (1% v/v)
GLU (56 fl oz) + SAF (1 oz) + MSO (1% v/v)
GLU (56 fl oz) + OXY (32 fl oz) + NIS (0.25% v/v)
GLU (56 fl oz) + FLU (4 oz) + MSO (1% v/v)
GLU (56 fl oz) + PAR (32 fl oz) + NIS (0.25% v/v)
GLY (32 fl oz) + SAF (1 oz) + PYR (2 fl oz) + MSO (1% v/v)
GLY (32 fl oz) + SAF (1 oz) + FLU (4 oz) + MSO (1% v/v)
GLY (32 fl oz) + PYR (4 fl oz) + OXY (32 fl oz) + NIS (0.25% v/v)
PAR (48 fl oz) +  SAF (1 oz) + MSO (1% v/v)
PAR (48 fl oz) +  PYR (4 oz) + OXY (32 fl oz) + NIS (0.25% v/v)
PAR (48 fl oz) +  SAF (1 oz) + PYR (2 fl oz) + MSO (1% v/v)

= <50% control = 50-75% control = 76-95% control = >95% control

1GLY (glyphosate 5 lb a.i./gal); GLU (glufosinate 2.34 lb a.i./gal); CAR (carfentrazone 1.9 lb a.i./gal); PYR (pyraflufen  0.17  lb a.i./gal);  SAF (saflufenacil 70% WG); OXY (oxyfluorfen 2 lb 

  a.i./gal); FLU (flumioxazin 50% WG); PAR (paraquat 2 lb a.i./gal); 24D (2,4-D amine 3.8 lb a.e./gal); MSO (methylated seed oil); COC (crop oil concentrate); NIS (non-ionic surfactant)

2GR = glyphosate-resistant biotype

There may be several trade names available for each of the active ingredient listed.  Refer to your local chemical dealer or manufacturer for specific herbicide products available.  Numerous 
factors influence the performance of herbicides, so refer to the manufacturer’s labels for specific treatment recommendations. Ratings in this chart are based on visual observations made of 
weeds treated at or beyond label timing recommendations at a spray volume of at least 30 gpa.

Kurt Hembree, UC Cooperative Extension, Fresno County.  July 2017.  http://cefresno.ucanr.edu

POSTEMERGENT HERBICIDE COMBINATIONS FOR SELECTED 
SUMMER WEEDS IN TREE NUT CROPS IN CALIFORNIA

Glyphosate-resistant jungle rice in an almond orchard, is becoming a problem is the central 
and southern sections of the state.

POSTEMERGENT HERBICIDE COMBINATIONS FOR SELECTED 
WINTER WEEDS IN TREE NUT CROPS IN CALIFORNIA

recent research that details “Post-emergent Herbicide Combinations for Selected 
Summer Weeds in Tree Nut Crops in California” and a chart for “Post-Emergent 
Herbicide Combinations for Selected Winter Weeds in Tree Nut Crops in California.” 

Comments about this article?  We want to hear from you.  Feel free to email us at 
article@jcsmarketinginc.com
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That being said, New Mexico Extension 
pecan specialist Richard Heerema said 
pecan trees are also more forgiving of poor 
training than other nut trees.

      “It will take them longer to get into full 
production without a good training system, 

maybe eight to nine years rather than six 
or seven. That is less profitable for 

the grower.”

      Pecan trees are very 
long lived, with 80-year 

old orchards not un-
common in the west 

and productive 
100 year old or-

chards in south-
ern growing 

areas, making 
it worth a 
grower’s 
time and 
expense 
to direct 
proper 
growth 
from the 
time the 
trees 
are first 
planted.

      “You 
want 

to build 
a good 

permanent 
structure,” 

Heerema said. 
“The tree will 

have the poten-
tial to be healthier 

and more produc-
tive.” 

      Heerema stresses that 
the level of training for the 

first five years of a pecan tree’s 
growth determine the produc-

tion and health of the tree over time. 
Keeping in mind a mental image of an 

ideally structured tree will help when 
making pruning decision.  A trained 
pecan tree will be tall and narrow 
compared to almond or pistachio 
trees. 

The First Year
      Choosing a “central leader” is 
important for long-term tree health. 
Heerema said allowing a tree to grow 
with a “Y” shape or more than one 
central leader opens up potential for 
the tree to split in half when mature 
and the entire tree will be lost. He 
recommends the ‘central leader’ or 
modified central leader system to 
achieve a stronger tree with well-
spaced and widely angled scaffold 
limbs. 

      When planting dormant nursery 
trees, the top one-third to one-half of 
the tree should be pruned back. This 
encourages vigorous, upright shoot 
growth the following spring, Heere-
ma said. The growth from the two or 
three nodes just below the cutback 
allows for selection of a strong central 
leader the next year. Over the next 
several years, the strongest shoot 
that grew at the top of the tree in the 
previous year should be selected to 
continue the central leader develop-
ment. All other strong shoots at the 
top should be removed completely. 

      Selecting and developing the 
scaffold branches is another import-
ant part of training. Three buds, the 
primary, secondary and tertiary grow 
at each node on the central leader. 
Heerema said the central leader 
should always grow from a prima-
ry bud. That is not true for scaffold 
branch selection as primary buds will 
have a crotch angle that is too narrow 
to support a crop when the tree is 
mature. Primary buds in potential 
scaffold positions may be pinched 

Early Pecan Training 
CRUCIAL FOR YIELD AND QUALITY

By Cecilia Parsons, Contributing Writer

More than any other tree nut, pecans 
need serious training over the first 

five years after planting to achieve yields 
and quality desired.

      

Continued on Page 24
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es, which can later be selected for train-
ing. Tip pruning is done on permanent 
limbs by removing about two inches of 
terminal growth during the dormant 
season. This practice brings pecan trees 
into commercial production at an earlier 
age. Heerema recommends tip pruning 
until the sixth or seventh year of tree 
growth.
 

Pruning Mature Trees
      Once the permanent structure is in 
place, Heerema said pecans benefit from 
a mechanical pruning program. One of 
the main reasons for this operation is to 
manage alternate bearing cycles. Pruning 
will also send more light to the bottom 
branches of the mature tree, which is 
critical for yield and quality.

      Hendrixson said the new growth 
after mechanical hedging would not bear 
a crop until the following year. Growers 
may not choose to hedge every year. 
Some do it every third or every other 
year, he said.

      Older orchards, planted in 60 by 60 
spacing have ample light, but newer, 

off allowing the growth of more widely 
angled shoots from the secondary buds 
to develop.

      The goal in training a young pecan 
tree is to have 6-10 side branches spaced 
8-14 inches apart and arranged in a 
spiral around the central leader. This will 
facilitate harvest, mechanical pruning 
and other orchard management work.

Growing Seasons Two-Five 
      Common used pruning techniques 
used in the first few years of an orchard 
include heading back, branch selection, 
tip pruning and pinching.

      Each subsequent dormant season 
over the next five years the strongest, 
most vigorous shoot that grew at the top 
of the tree the previous year should be 
selected to continue the central lead-
er development. It should be pruned 
down removing new growth. No other 
shoots should be cut back as this can 
cause a second leader to develop. All 
other strong shoots at the top should be 

removed completely—called thinning 
cuts—if they are longer or higher than 
the selected central leader.

      Scaffold branch selection should take 
into account harvest equipment. The 
lowest scaffold branch should not be 
higher than necessary for attaching the 
trunk shaker (about four-five feet).  All 
side shoots developing below four feet 
should be allowed to remain until one 
inch in diameter in order to manufacture 
more food by photosynthesis for the cen-
tral leader and girth development and 
to protect the tender bark and cambial 
tissues on lower trunk from sunburn.

      As small scaffold limbs develop along 
the trunk, the first few seasons, the 
shoots may be pinched in late spring or 
early summer. Orange Cove, California 
pecan grower Mark Hendrixson, said 
that removal of the soft growing points 
could be done by hand if done early in 
the season.

     During the third, fourth and fifth 
growing season, most pecan cultivars 
produced vigorous growth. Tipping the 
shoots will produce many lateral branch-

Continued from Page 22
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more closely placed plantings benefit 
from mechanical pruning. In the 
west, Heerema said, closer spacing 
is more common and that increases 
the importance of light management. 
Hedging pecan trees rejuvenates the 
wood although it removes fruitwood, 
lowering next year’s nut production.

      Hedging accomplishes the same 
thing as thinning, Hendrixson said. 
If done before the “on year” for the 
crop it will bring yields down but 
add to nut quality—meaning larger 
nuts and more completely filled 
nuts. It will also help with ‘off year’ 
production since the preceding crop 
will be smaller. Consistently achiev-
ing a yield of 1,500 pounds per acre 
is preferable, Hendrixson said, to 
having those 3,000-pound years with 
smaller nuts and a light crop the next 
year.

Comments about this article?  We 
want to hear from you.  Feel free to 
email us at 
article@jcsmarketinginc.com
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What is the Walnut Technical Expert Review Panel 
(Wal-TERP)?

      Wal-TERP is a scientific review panel of technical experts 
who will evaluate various treatment technologies against 
specific criteria, based on recommendations provided by the 
National Advisory Committee on Microbiological Criteria 
in Food (NACMCF). These treatments are voluntary and 
must achieve a minimum of four-log reduction of Salmonel-
la bacteria in walnuts.  In the past, walnut handlers worked 
with a Process Authority (PA) to validate their pasteuriza-
tion and then submitted the study directly to the Food and 
Drug Administration (FDA) to confirm the study meets 
all established requirements and then issue a confirmation 
statement to the submitting handler.  This could take weeks 
or even months of back and forth questions to the handler.  
Wal-TERP will now act as the reviewing party and work to 
resolve all questions prior to submission to the FDA. 

      While the Wal-TERP will not “recommend” or “approve” 
technologies, its review will ensure that technologies utilized 
by the industry have been evaluated against specific sci-
ence-based criteria demonstrating the technology's ability to 
deliver a lethal treatment for Salmonella in walnuts. Docu-
mentation and data must be provided to the Wal-TERP (by a 
company pursuing Wal-TERP acceptance for its technology) 
for review to ensure that the technologies are consistently 
achieving the minimum four-log reduction.

      The Wal-TERP consists of five technical experts including 
a representative from the California Walnut Board (CWB). 
Membership on the TERP must be approved annually by 
the Board prior to the beginning of each crop year, or more 
frequently if needed during the crop year, for example, to fill 
a vacancy on the panel.

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

Walnut Board forms

Wal-TERP
By Carl Eidsath, Contributing Writer
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Since 2003, open burning of agricul-
tural waste has decreased by over 

80 percent in the San Joaquin Valley.  
However, with the demise of the biomass 
power industry, this success is threat-
ened.  Over the past five years, six of the 
11 operating biomass plants in the San 
Joaquin Valley have closed eliminating 
more than 50 percent of the agricultural 
waste capacity in the Valley.  Further-
more, legislation intended to help the 
biomass industry was passed in 2016 
that unfortunately only hurt the agri-
cultural community.  SB 859 required 
the investor owned utilities, including 
PG&E, to procure contracts for at least 
125 megawatts of power for five years.  
While it sounds good, the legislation 
also mandated that 80 percent of the 
waste burned come from dead trees in 
the state’s forests; thereby, lowering even 

more the amount of agricultural waste 
that is consumed by biomass plants.  
So a bill that was meant to help the 
industry, did indeed help some of the 
biomass plants in operation, but it 
hurt the agricultural industry, partic-
ularly tree nuts, by taking even less 
waste!  

      So where does the tree nut indus-
try go from here?  There are some 
options being worked on to address 
the dwindling supply of biomass 
plants as this article is written.  The 
first is a short term solution to address 
our immediate problem. Some of our 
almond hullers have over two years’ 
worth of sticks and branches built up 
as they are removed during the receiv-
ing and pre-cleaning process.    In just 
one of several efforts to resolve this 

dilemma, the Western Agri-
cultural Processors Associ-
ation (WAPA) has permitted 
the first “air curtain burner” 
to burn almond sticks and 
brush at an almond huller.  
The permitting process was 
a long and arduous process, 
one most people thought 
was impossible to overcome.  
The new air curtain burner, 
exactly the same as those 
use by CalFire to burn up 
the dead trees in the state’s 
forests, was installed recently 
at Minturn Huller Coop-
erative to help eliminate a 
pile of almond stick brought 
in with field runs almonds 
over a two year period.  This 
dates back to the time when 

TREE NUT 
INDUSTRY
Hampered by Lack of 

Biomass Plants
By Roger A. Isom | President/CEO Western Agricultural Processors Association (WAPA)
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the biomass plants in the valley began closing down.  The 
air curtain burner is now up and running, and while there 
are some operational hurdles that still need to be overcome, 
the pile is slowly but surely beginning to dwindle.  This isn’t 
the silver bullet in any way, but it is one tool to be able to 
eliminate a major waste problem and fire hazard at our al-
mond hullers.  To get to the bigger issue, we must find viable 
commercial scale solutions, such as a plant that can convert 
agricultural biomass to renewable diesel which can be used 
to replace conventional diesel fuel, or gasification systems 
which convert the agricultural biomass to a synthetic gas 
which is burned in an engine to drive an electric generator.  

      While these technologies are still in their early stages, 
both technologies have working commercial scale research 
underway as you read this.  In the renewable diesel scenario, 
agricultural waste is converted to renewable diesel through 
a pyrolysis system, and creates biochar, wood vinegar and 
water as byproducts, all of which are useable.  Working 
through a consulting company known as Technikon, Pro-
ton Power has been successfully running experiments using 
almond shell and pistachio shell from California in a plant 
in Tennessee.  Work continues on that process right now.

Continued on Page 30
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Woodland Biomass Research Center (WBRC).  
The WBRC has successfully tested multiple 
commodity feedstocks from our members in-
cluding almond hulls and shell, almond prun-
ings, walnut shell, pistachio shell, as well as rice 
straw, cotton stalks, and other agricultural by-
products.  The two systems in use at the WBRC 

include a CircleDraft gasifier 
and a Fast Internally Circu-
lating Fluidized Bed (FICFB) 
gasifier.  The attractiveness of 
these technologies is the ability 
to create electricity and take ad-
vantage of the Biomass Market 
Adjusting Tariff (BMAT) which 
is currently paying 17.5 ¢/kWh!  

      Both of these technologies 
are knocking on the door of 
commercial implementation 
with both technologies current-
ly being looked at for actual 
implementation at hulling 
facilities.  These alone won’t 
solve the whole biomass crisis, 
but they are an actual legitimate 
start to finding solutions.

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

      Another process is a gasification sys-
tem that produces electricity in the end.   
WAPA has partnered with a company 
based in Woodland, California, known as 
West Biofuels to demonstrate a com-
mercial scale gasification system(s) at the 

Continued from Page 29



31                August 2017        www.wcngg.com         



32      West Coast Nut      August 2017

There are three areas growers should be aware of 
when it comes to pistachio safety: pesticides, 

aflatoxin and foodborne pathogens. 

Pesticides
      Bob Klein, manager of the California Pistachio 
Research Board, said, for the most part pesticides 
aren’t a big issue for the pistachio industry.  
“Consumers always have concerns about pesticide 
residues, but in all the testing that the processors do, 
they don’t find anything that exceeds the tolerances.  
So, we feel pretty good about that,” Klein said.

      “The EPA (Environmental Protection Agency) 
feels pretty good about all of the pesticide programs 
in general and don’t see pesticides as a significant 
problem on domestic produce,” Klein said.

Aflatoxin
      Aflatoxin is a metabolic byproduct of the fungus 
Aspergillus flavus, and in some cases, Aspergillus 
parasiticus.  
“These are two closely related species that are ubiq-
uitous in the environment.  You’re not going to go 
anyplace in the world and not find Aspergillus flavus.  
These fungi are everywhere,” Klein said.

      “They are very weak pathogens or saprophytes,” 
Klein said, adding to infect a nut, they need to have a 
wound for access to the nut.

      In general, anything that causes a wound in the 
nut allows the pathogen to infect it.  The main pis-
tachio pest that provides the wound is navel orange-
worm (NOW). 
 
“When navel orangeworm feeds on the nut, that cre-
ates a good place for the Aspergillus to infect,” Klein 
said.  

      The spores are easily blown around on the wind, 
and there is reason to believe that the NOW moth 
carries some of the spores and deposits them, proba-
bly inadvertently at the infection site, too, Klein said.

      Control for aflatoxin is primarily NOW control. 

      “You can spray for the navel orangeworm, but you 
can’t spray for the fungus,” Klein said.

By Kathy Coatney | Editor

Pistachio Safety—
Information Every Grower Needs to Know
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      “Part of the reason is that the fungus 
is growing on the inside on the nut, and 
you just can’t get penetration with the 
fungicide down in there,” Klein said.

      A secondary control is the use of a 
biocontrol, AF36, for the fungus.  “Up 
through this year at least the processors 
have basically covered the costs of the 
application in the orchard,” Klein said.  
How it works is the sorghum seed has 
been killed so that there isn’t a weed 
issue, and it is infected with the fungus, 
then distributed in the orchard.  The 
sorghum seed acts as a carrier for the 
fungus.  Once it’s in the orchard, and it 
picks up the soil moisture, it starts to 
sporulate.

      “Ideally it takes over the orchard,” 
Klein said.

      It won’t eliminate the problem be-
cause the fungus is 
everywhere, and not all the inoculum is 
produced in pistachio orchards, but it 
will significantly decrease it, Klein said.  

Food Borne Pathogens
       The main concern with food borne 
pathogens is salmonella, Klein said.
“We’ve done silo surveys, and we know 
that the product in the silos can have low 
levels of salmonella,” Klein said.  
It’s not clear where the salmonella is 
coming from—how much is coming out 
of the orchard and how much of it might 
be processing issue, Klein said. 

      “In any case, under Food Safety 
Modernization Act, the produce safety 
rule, growers have to have a food safety 
program and primarily aimed at food 
borne pathogens,” Klein said.

      “We’re looking at some growers hav-
ing to comply with the produce safety 
rule starting in January of this year, and 
yet we don’t know the exact require-
ments that will be needed to comply, 
particularly our water testing,” Klein 
said.  

      “The primary aim for the grower on 
the produce safety is to make sure they 
understand where the inoculum sources 
can be and address that,” Klein said.  
In general, wildlife is the main source in 
pistachios.  Klein advised growers that 
they shouldn’t have uncontrolled rodent 
populations.  

      “We’re not advocating to go out and 
kill every bird in every orchard.  That’s 
against the law and would not be wise 
environmentally because who knows 
how many insect pests the birds and oth-
er animals eat out in the orchard,” Klein 
said, but rather look at that as a possible 
problem area.

      Pigs and deer can be a problem, and 
there are a few growers up against the 
foothills that occasionally have an issue 
with pigs, Klein said.

      “It’s pretty rare compared to say the 
produce people, the leafy green people, 
over in the Salinas Valley,” Klein said.
Pistachio growers are advised to look at 
what their wild animal populations are, 
and to make sure that people aren’t walk-
ing their dogs and riding their horses 
through the orchards, Klein said.

Water Testing
      “Water would be a source of salmo-
nella,” Klein said.

      “We’re not sure what the water 
testing requirements are going to be and 
how exactly to go about it.  The Food 
and Drug Administration (FDA) is 
reexamining some of that, and they tell 
us there’s going to be guidance out soon,” 
Klein said.  

      What we do know is, the water that 
has to be tested is the water that will 
have contact with the crop, Klein said.  
With pistachios, the irrigation water 
doesn’t touch the crop because it’s on 
the ground, but water used in chemical 
applications will have to be tested.  

      “And then it depends on whether it 
is surface water or whether it is ground 
water,” Klein said.  
      The regulations are currently subject 
to change, but right now a baseline of 
what the bacterial counts are has to be 
established.  

      “You’re not testing for salmonella, 
you’re testing for Coliform bacteria, and 
you have to quantify it.  You take fewer 
samples if you are on groundwater than 
if you’re with surface water, but you have 
to take a bunch of them early on over 
the first couple of years to establish your 

Continued on Page 34
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baseline, and then you can go to lower levels after that,” Klein 
said.

Soil Amendments and 
Fertilizers

      “The other main part is the soil amendments and fertiliz-
ers of animal origin.  We’re not so much worried about green 
waste going into an orchard to increase organic matter, but 
use of compost and raw manure are concerns,” Klein said.

      There isn’t much usage of compost and raw manure 
within the pistachio industry.  Most growers that are applying 
organic matter are doing so for soil improvement, not fertil-
ization, Klein said.  
 “You’re going to spread it out pretty much in the middle of 
your row and till it in.  That’s not where your drip lines are,” 
Klein said, adding most growers apply fertilizer by injecting it 
through their drip system.

      But organic operations would use compost and raw 
manure for fertilization.  The FDA still has to come up with 
guidelines for that, Klein said.

Worker Training
      “Finally there’s also a requirement for worker training to 
make sure that your orchard workers have been trained.  It’s 

primarily going to be things like bathroom use in the orchard, 
washing hands when you’re handling produce during harvest, 
and maintaining clean equipment so that you don’t pull con-
tamination around,” Klein said. 

       Growers need to be aware that the produce safety rule 
requires that for each farm an employee has to be trained, and 
they have to be certified, Klein said.  
“There’s a particular curriculum that’s been developed, so you 
have to have an employee who has been trained in food safety,” 
Klein said.

      Even small operations fall under this, and they must un-
dergo the training even if the he or she is the sole employee or 
the sole permanent employee, Klein said. 
“We’re putting together a curriculum that is a little more 
pistachio centric, so we can use examples of what goes on in 
pistachio orchards rather than what goes on necessarily on a 
lettuce or something like that,” Klein said.  

      The first course with pistachio centric curriculum was 
offered in July through the University of California.  Modifica-
tions will be made to the curriculum, and it will be offered two 
more times before the end of the year.  The dates have not been 
set as yet, Klein said.
Klein reminded growers that this is all subject to change until 
the guidelines come out.

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

Continued from Page 33
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In late 2014 an E.U. ruling on phosphite residues in nut meat effectively 
prevents growers from using phosphite products on nut crops going 
forward. The loss of this highly systemic compound leaves a large void 
in nut grower’s soil disease management practices and puts long-term 
tree health and productivity at increased risk. Now add decreasing water 
supplies and increasing soil salinity to the mix of challenges that nut 
growers face. Orchard management practices need to account for these 
realities and improving beneficial microbial population and diversity can 
help improve soil tilth which aids in managing overall root health, root 
growth, water efficiency, salinity tolerance and soil health. 

BioMax™ Dual Action + is a powerful multi-faceted soil fertilizer that was 
designed to address the new realities nut growers face. BioMax™ Dual 
Action + is part microbial food source, part root development agent, 
part micronutrient and part soil conditioner. A fermentation derived food 
source directly feeds beneficial bacteria and fungi. A uniquely formulated 
seaweed extract directly feeds and encourages root development. EDTA 
zinc and manganese supply key micronutrients needed in the preferred 
soil available form to maximize root growth and health. A soil conditioning 
agent ensures that BioMax™ Dual Action + penetrates into the rhizosphere 
where it can be most effective. 

The loss of phosphite usage in nuts leaves a void in root protection. By 
directly feeding the soil biology, BioMax Dual Action + increases population 
and diversity of beneficial microbes that compete against and help promote 
a less hospitable environment for anaerobic and pathogenic organisms. 
BioMax™ Dual Action + also directly feeds roots to promote growth and 
productivity. Plant roots naturally exude carbohydrates and organic 
acid compounds that feed bacteria and mycorrhizae and in return these 
organisms help solubilize soil nutrients for root uptake and help protect 
overall root health.

The internal aeration or “opening-up” of the soil also improves moisture 
penetration into the rhizosphere. Increased microbial activity leads to 
better soil aggregate formation and increased soil moisture holding 
capacity. Increased reliance on ground water irrigation has created salinity 
issues that are negatively affecting tree health. Ensuring that beneficial 
microbial activity and diversity is maintained and maximized is important in 
managing salinity levels. An “open” soil that BioMax™ Dual Action + helps 
promote allows for easier leaching of salts below the rhizosphere. 

BioMax™ Dual Action + is an innovative new fertility product designed to: 

•  Increases population and diversity of beneficial microbes that compete 
against and promote a less hospitable environment for anaerobic and 
pathogenic organisms. 

•  Target and directly feed soil microbes to enhance overall soil tilth to 
improve water efficiency – both moisture penetration and retention. 

•  Address increasing ground salinity issues –1) by improving moisture 
penetration and airflow so that rainfall can better leach salts; 2) by 
increasing natural root exudate and organic acid production within the 
rhizosphere to aid in buffering salinity effects. 

•  Improve beneficial microbial population, diversity and activity to help 
manage soil health and to improve nutrient cycling and root update to 
maximize tree productivity and long-term orchard health. 

•  Speed new plantings into faster bearing with increased production and 
improved root health. 
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In 2016, the legislature developed and 
the governor signed into law Assem-

bly Bill 1066 and according to both 
entities, was enacted with the intent 
that agricultural employees of Califor-
nia have the same opportunity to earn 
overtime compensation under the same 
standards as other Californians.  The 
bulk of the law laid out a timeline for 
phasing out the 60-hour workweek and 
10-hour workday afforded to agricul-
ture under California Wage Order 14.  
Those provisions take effect beginning 
in 2019, providing time for employers 

employers to provide 'one days’ rest 
in seven” outlined in California Labor 
Code Sections (CLCS) 551 and 552.  By 
repealing the exemption, all aspects of 
CLC Sections 551 and 552 now apply to 
production agriculture.  CLC Section 
552 states that an employer cannot 
“cause his employees to work more than 
six days in seven.”  In addition, CLC 
Section 556 states that the provision in 
CLCS 552 does not apply if “the total 
hours of employment do not exceed 30 
hours in any week or six hours in any 
one day thereof.”

       CLC Section 554 also states that 
CLC Sections 551 and 552 don’t apply 
to “cases of emergency” or “work 
performed in the protection of life or 
property from loss or destruction.”  
While many in our industry believe the 
latter definition applies during the nor-
mal course of harvesting commodities, 
it remains to be seen if the California 
Labor Commissioner, who oversees 
enforcement of the CLC, will agree.  
Multiple agricultural labor attorneys 
have reached the same conclusion that 
as an industry, we will have to wait 
and see how enforcement unfolds or a 
guidance document is produced by the 
Commissioner outlining her interpreta-
tion of the exemptions.

        In the mean time, that same 
section requires that if “nature of the 
employment reasonably requires” work 
for seven or more consecutive days, an 
employer must accumulate the sev-
enth day of rest and provide it during 
a 28-day work period.  For example, if 
you need to work 14 consecutive days 
during harvest, over the next 14 days 

to navigate how best to manage 
their workforce.

 In addition, though, 
a change was made 

impacting agricultural 
employers’ ability 

to engage workers 
for seven consec-
utive days.  This 
piece of the AB 
1066 took effect 
January 1, 2017 
and many in ag 
still do not know 
this modification 

exists, let alone 
that they should 

already be modify-
ing their employee 

schedules.  Com-
pounding the situation 

was the ambiguity of the 
language used in AB 1066 

specific to the seventh con-
secutive day of work.  So much 

so that a precedent-setting case being 
heard by the California Supreme Court 
was essential in providing needed clar-
ity in exactly how to comply with the 
law.  The Court ruled on May 8, 2017 
and with their opinion, agricultural em-
ployers can now proceed with tackling 
how best to implement the changes.

Seventh Consecutive Day 
of Work—What Changed?

         Specially, AB 1066 repealed the 
agricultural exemption of California 
Labor Code (CLC) Section 554 relative 
to the provision requiring all other 

CHANGES TO AGRICULTURAL OVERTIME LAWS: 
Tackling the 7th Consecutive Day

By Amy Wolfe | MPPA, CFRE, President and CEO, AgSafe

I
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of work, an employee must receive 4 
days of rest—2 days for the preceding 
14 days of work and 2 for the remaining 
14 days of work.  As previously noted, 
given the uncertainty around whether 
or not the perils of not harvesting a 
commodity in a timely fashion consti-
tutes “work performed in the projection 
of property from loss or destruction,” 
many agricultural labor lawyers suggest 
erring on the side of caution planning 
on having to establish an accumulation 
protocol.

How Did the Supreme 
Court Help?

        Three critical aspects left unre-
solved with the passage of AB 1066 
were what constitutes seven consec-
utive days, does the CLC Section 556 
exemption for “six or less hours” apply 
to at least one day in the workweek or 

employees in writing.  Both are essen-
tial in determining when an individ-
ual engages in working their seventh 
consecutive day and are part of how 
an employer demonstrates compliance 
with the law.

       Next, the Court determined that 
the “six or less hours” requirement 
applies only if no day in the workweek 

was six or more hours.  As 
such, as long as an individ-

ual works less than six hours 
in a day during the workweek, 
the employer may schedule the 
employee to work on the seventh 
consecutive day.  

      Lastly, the Court’s opinion 
stated that to “cause” an em-
ployee to work on the seventh 
consecutive day is to “induce” 

must each day be “six or less hours,” 
and what does it mean to “cause” an 
employee to go without a day of rest?  
In the deciding opinion in Mendoza 
v. Nordstrom, the California Supreme 
Court provided answers to each of 
these essential questions.

       Relative to whether or not “seven 
consecutive days” is seven days in a 
row or a seven day 
workweek, the 
Court ruled that 
“seven days” 
means a work-
week.  As such, 
it is essential that 
agricultural employ-
ers set their seven day 
workweek (ex. Sunday 
through Saturday) along 
with their workday (ex. 12:00 
am – 11:59 pm) and commu-
nicate both timeframes to their 

Continued on Page 38
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work.  More specifically, the Court stated that 
“an employer’s obligation is to apprise employ-
ees of their entitlement to a day of rest and 
thereafter to maintain absolute neutrality as 
to the exercise of that right.”  “Inducing” is not 
paying statutorily required overtime.  However, 
imposing or implying the need to work as a 
term or condition of employment, or providing 
incentives beyond overtime would be consider-
ing “inducement.”

The Court Has Ruled – Now 
What?

      In light of the Court’s decision, agricultural 
employers now have choices in how to address 
compliance.  The first is to provide employees 
with a waiver that clearly states their right to 
rest on the seventh day but their decision to 
“waive” that right and work anyway.  In using a 
waiver, employers need to consider how best to 
communicate a neutral position, ensuring that 
workers know they will not face retaliation of 
any kind by electing to take the day off nor will 
they receive any special treatment, monetary or 
otherwise, by deciding to waive their right and 
work.  

       It is critical that we spend thoughtful time 
and energy in determining how we’ll address 
this legal requirement to inform and maintain 
a neutral position.  From a boots on the ground 
perspective, our supervisors and foremen are 
notorious for taking ownership of their crews 
and doing what needs to be done to ensure 
productivity, efficiency and profitability.  As 
owners and managers, it is critical that we 
ensure they abide by the law and not punish or 
incentivize choices either way.

        Thought should also be given to when to 
provide the waiver and how often.  Since an 
employee may decide one week to waive his 
or her rights and the next week to not, each 
company needs to consider from a process 
management perspective how often to circulate 
the waiver.  If not presented on a weekly basis 
then consider how employees will be regularly 
reminded of their right to have the day off.
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       The other option is to apply for an exemption with 
the Labor Commissioner based on the provisions al-
lowed under CLC Section 554—emergency basis, protec-
tion of property and nature of the work requires it.  As of 
June 5, 2017, the Labor Commissioner had not publically 
outlined the process to be used to submit an exemption 
application.  In either case, agricultural employers need 
to give serious thought to how best to come into com-
pliance with these changes to the law in a manner that 
minimizes the risk to their organization.

      For more information about AB 1066 or any worker 
safety, health, human resources, labor relations, or food 
safety issues, please visit www.agsafe.org, call us at (209) 
526-4400 or via email at safeinfo@agsafe.org.  AgSafe is 
a 501c3 nonprofit providing training, education, out-
reach and tools in the areas of safety, labor relations, food 
safety and human resources for the food and farming in-
dustries.  Since 1991, AgSafe has educated nearly 75,000 
employers, supervisors, and workers about these critical 
issues.

Comments about this article?  We want to hear from you.  
Feel free to email us at article@jcsmarketinginc.com
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Genetic selection for reduced disease 
susceptibility, improved production 

and desired growth characteristics is 
the future for the California almond 
industry.

      “We can improve adaptability with 
genetics,” confirmed Gabrielle Ludwig, 
director of sustainability and environ-
mental affairs for the Almond Board of 
California (ABC).

      Ludwig, speaking at ABC’s annual 
Environmental Stewardship Tour, said 
the real claim in water use by California’s 
number one agricultural export crop is 
how it can adapt to less than ideal water 
quality and soil conditions and still 
remain productive.

      Almonds have been grown in 
California since the early 1900s, but it 
wasn’t until varieties were budded onto 
peach rootstock that almond produc-
tion expanded. Dr. Tom Gradziel from 
University of California (UC) Davis 
said the first almonds had to be planted 
on hillsides to keep their roots healthy 
in heavier soils. Use of peach rootstock 
revolutionized the industry, he said, 
and further genetic improvements were 

made to create higher vigor, disease 
resistance and the ability to mine water 
and nutrients from the soil.

       UC Davis, United States Depart-
ment of Agriculture (USDA) and private 
breeders for many years have been devel-
oping and introducing new rootstocks 
with support from ABC. The board 
began supporting breeding research with 
UC in 1974 and varieties such as the 
Padre, Sonora, Winters, Sweetheart and 
Kester have been introduced. Regional 
variety trials have also been supported 
by ABC and there have been three gen-
erations since 1974.

Looking For Resistance

      Standing in a Stanislaus County 
almond orchard, University of California 
Cooperative Extension (UCCE) farm 
advisor David Doll pointed to a prime 
reason why improved rootstock variet-
ies are crucial to growers. Known to be 
infected with the fungal disease Armil-
laria or oak root fungus, the orchard 
is the site of a research trial evaluating 
rootstock performance in the presence 
of Armillaria. The trial, being conduct-
ed by UCCE advisors Roger Duncan 

and Kendra Baumgartner is screening 
rootstocks that are identified as resistant 
to Armillaria.

      Armillaria affects all almond growing 
regions in the state but is more com-
monly found in east side locations of 
the San Joaquin Valley. It persists in soil, 
and there is no known control. Once the 
disease is in the soil, it cannot be man-
aged with fumigation, Doll said. One of 
the research challenges is the wait, as it 
can take up to seven years for the trees 
to show symptoms of the disease.  It is 
common for infected trees to show signs 
of stress in the spring and then com-
pletely collapse and die once tempera-
tures rise in the summer.

      “We try to plant the rootstocks in 
different locations and figure out how 
they will work in real world production,” 
Doll said. 

      While waiting for symptoms of the 
disease to manifest in the trees, research-
ers are evaluating other traits that can 
make rootstocks unsuitable for commer-
cial production. Those traits can include 
incompatibility with the main almond 
variety Nonpareil.

ALMOND BREEDING—
  Key to a Profitable Orchard

By Cecilia Parsons | Contributing Writer
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HIGHLY PRODUCTIVE AND VERSATILE. ABLE TO 
WITHSTAND SOIL LIMITATIONS AND SUITABLE 
FOR REPLANTING SITUATIONS. 

A product of the Agromillora Catalana breeding program, Rootpac R is a 

plum and almond hybrid. It is compatible with varieties of plum, peach, 

nectarine and almond. Rootpac R encourages an open structured tree 

with medium branching and adapts well to dense soils. This rootpac has 

demonstrated a tolerance for asphyxia and chlorosis, and is highly 

resistant to root-knot nematodes.
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      Rootstocks being screened in this trial 
include peach, peach hybrid, peach and 
almond hybrid, plum, plum and almond 
hybrid and a peach and plum hybrid Krymsk 
86, a rootstock that assays indicate may be as 
resistant to Armillaria as the standard Mari-
ana 26-24, but is compatible with Nonpareil. 

Propagating Rootstock

      The tour also included the production 
facilities of one of the state’s largest providers 
of almond rootstock. Family-owned Duarte 
Nursery in Hughson is a 100 percent con-
tainer nursery and nearly 100 percent clonal. 
It was one of the first horticulture nurseries 
to adopt micropropagation techniques.

      In one of the nursery’s propagation 
laboratories, tour participants heard labo-
ratory manager Javier Castillion describe 
the micropropagation process used to grow 
rootstocks. 

      “The emphasis here is on a clean and 
controlled environment,” Castillion said. 
“Anything contaminated is discarded.”

      The clonal rootstocks are started in test 

Continued on Page 42
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tubes, then moved one-by-one into 
containers with a specialized 
growing medium specific to 
that variety of rootstock. 
Castillion said the gel-like 
nutrition includes sugars 
and fertilizers, but it can 
also attract any patho-
gens in the air, which 
makes bio security 
in the laboratory the 
prime consideration.

      Workers are 
trained, Castillion said, 
to be aware of contam-
ination by pathogens 
they cannot see. The 
rootstocks are never 
touched by hands—even 
gloved hands—to avoid con-
tamination. 

      John Duarte noted that by 
nature, plant nurseries—like hospitals, 
can be targets for pathogens.

     “We have to take precautions to reduce 
incidence of disease, and pests, and make sure 
plants are not a vehicle transporting them to a 
customer,” Duarte said. 

      That is one of the reasons the nursery can-
not be organic, Duarte said, but by providing 
healthy plants, they can set the stage for less 
pesticide use in the future.

      Once the almond rootstocks have grown in 
the nutrient medium for four weeks, they are 
transferred to an acclimation bay where they 
start out in a high humidity, low light environ-
ment that is gradually changed to conditions 
closer to those found in a field. After three 
weeks, the rootstocks are potted and moved to 
a finish house. What they want to accomplish 
with the rootstocks is good root development, 
Castillion said.

      After rootstocks are budded with a pro-
ducing variety of almond, the potted trees are 
ready to be planted. An advantage with the 
potted trees over the traditional bare root tree, 
Duarte said, is that they can be delivered and 
planted any time during the year. Potted trees 
can go in June, through the fall, unlike bareroot 
trees which will dry out quickly during the 
summer. 

Genetics are Key

      Ludwig said the almond industry remains 
committed to genetic improvement as a way to 

overcome disease and pest issues. Development of new va-
rieties of almonds and rootstocks is a long process 

and field trials are necessary to make sure the 
trees will perform consistently and produce 

quality crops. 

      “A lot can go wrong with a new 
variety and the industry needs 

predictability,” Ludwig said.

      For a variety to work in a 
commercial setting it can’t have 
major deficiencies, Gradziel 
said. Disease susceptibility, 
cultural problems like exces-
sive suckering and marketing 
challenges are just two of the 
flaws that can make a variety 
fail.

      The almond industry in Cal-
ifornia has a network in place to 

improve their product, Gradziel 
said. Processors add input on shell 

and kernel characteristics, nurseries 
and private breeders bring in genetics 

and UC research and outreach to grow-
ers all contribute.

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

Continued from Page 41
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Managing harvest dust is a year-round consideration 
for almond grower Gordon Heinrich and his family, 

who farm 700 acres of almonds, walnuts and field crops 
near Modesto. The Heinrich family has been farming for 
five generations on the property, which is in an increasingly 
urbanized area of Stanislaus County.

      “We are trying to be a good neighbor. We know we are 

never going to be able to eliminate dust, but we are doing 
everything in our power to keep it at a minimum and be 
mindful of our neighbors and nearby schools,” Heinrich 
said.

      Gordon Heinrich oversees operations with four of his 
sons, who take responsibility for different aspects of grow-
ing and harvest operations at Heinrich Farms.

MANAGING HARVEST DUST

    A Year-Round Affair for 

Gordon Heinrich, and sons Jerad and Phil (from right) work together to manage harvest dust year-round on the family’s five-gener-
ation 700-acre farming operation in Stanislaus County.

By Almond Board of California

Orchard Floor Preparation

      Phil Heinrich, who manages farming operations, says 
managing harvest dust really begins soon after the previous 

harvest with good orchard floor preparation that leads to a 
level, smooth and clean harvest surface later on.
“We want to make sure the orchard floor is level. The more 

Continued on Page 46

Heinrich Farms
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uneven the surface, the lower the harvester heads 
have to operate, which leads to more dust at pick 
up,” he said. “So it starts right after the previous 
harvest, we level out mounds from the harvest and 
touch it up throughout the year. We take steps to 
minimize the amount of dirt in the windrow. One 
way to do that is to keep a level, debris-free orchard 
floor, and you do that year-round.”

Year-round Management

      Year-round management of vertebrate pests, 
weeds and debris help eliminate disturbances in 
the orchard floor that can interfere with harvest 
operations.

      “The more debris you have, the more dust you 
are going to get out of your harvester,” Phil said.
He also runs irrigation water two to three weeks 
before harvest to pack down any loose dirt.

Water trucks water down roads to help reduce dust from farm equipment and 
vehicles traveling roads leading up to and during harvest.

Continued on Page 48
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Jerad Heinrich, who is in charge of field operations for Heinrich Farms, adjusts sweeper head heights to ensure they are collecting nuts but 
not picking up dust with harvested nuts.
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the issue. The Almond Board has made 
practical guides and videos available to 
growers and workers to encourage adop-
tion of key practices for reducing dust at 
harvest. These resources are available at 
Almonds.com/HarvestDust.

     “ABC is doing a good job of getting 
information to growers to make them 
aware of the problem and the solutions,” 
he said. “And it’s a matter of training our 
employees and implementing those ideas 
to get the job done.”

Dust Management Starts 
Immediately After Harvest

      Jerad Heinrich, who is in charge of 
field operations and maintaining harvest 
equipment, agreed managing harvest 
dust begins well before harvest starts in 
October.

      “We are getting equipment ready for 
the next year right after harvest and right 
up until the next harvest,” he said.
Jerad goes into harvest preparing 
sweepers, shakers and pickup machines 
to reduce the amount of dust. He adjusts 
tire pressure so equipment runs evenly 
and sets sweeper and pick up machine 
head heights so they are running at or-
chard floor level to collect nuts without 
disturbing the orchard floor.
Newer-generation equipment has low-
dust innovations built in. But taking 
additional steps, such as utilizing gravity 
chains to filter out dust before nuts 
reach the suction fan and adjusting head 
heights and fan speeds are critical.

Speed

      Speed is another important factor. 
Jared said reducing pick up machine 
speeds can significantly reduce the 
amount of dust generated. He is also 
careful to use the orchard row ends as 
filters, shutting down machines at the 
end of rows to try and keep dust inside 
the orchard.

      Gordon noted that all the prepa-
ration and steps for reducing dust at 
harvest do add considerable work for the 
family-run operation, but it’s important, 
particularly as urbanization advances on 
farming communities.

Research

      Almond Board of California has been 
investing in research and resources in 
recent years to not only identify sourc-
es of dust at harvest and methods for 
reducing dust, but also to communicate 
to growers the best way to get manage 

      Bilingual training materials available 
through the Almond Board are part of 
Heinrich’s training program.

      “Our employees, if they understand 
the goal, will cooperate. So training 
them about the importance of driving 
at the right speed and other concepts is 
very important,” Gordon said.

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

Continued from Page 46
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The narrow streets of 
Monterey were crowd-

ed as attendees, exhibitors 
and speakers arrived at the 
Marriott Hotel to attend 
the Western Agricultural 
Processors Association’s 
(WAPA) annual meet-
ing on June 14-16. The 
conference consisted of a 
trade show, a golf tourna-
ment, and approximately 
10 sessions focusing on the most prevalent topics for processors to hear. The WAPA staff 
informed attendees and exhibitors about how WAPA has been representing processors’ 
interests to government officials regarding agricultural issues. WAPA’s vigilant stances play 

WAPA Conference
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The most important function of any Huller or In-Shell Line is to keep the nuts moving!
INSPECTION MASTERS has been placing sorters in tree nut cleaning lines for 19 years. 

That experience has taught us three things…

1.  Design to last. (our first sorter installed in 1998 is still operating today)
2.  Design for technology upgrades. (Hardware and Software)
3.  Design for quick replacement and low-cost components,
       always available through local technicians.

Introducing Our New Worry-Free Service Plan
INSPECTION MASTERS

 Annual Service Warranty
(included in first 3 years of sorter purchase – available at a nominal cost per year thereafter)

Annual Service Warranty Includes:

■  Pre-Season Readiness Service (complete refurbishment and systems testing)
■  Software Updates
■  No-Cost component replacement throughout season (if needed)
■  Continual site visits by trained technicians

Drop-In Modules completely stocked in Local California Technician’s Vehicles

“Modular Component Systems”
FAST and EASY Replacement

Camera/Computer/
Lighting Module

Air Valve
Module

Power
Module

“The WIS-25K In-Shell Line Sorter helped us to process large 
volumes of walnuts more efficiently.  The unique 360-degree 
view sees the entire nut which allowed us to meet and 
exceed high quality standards with less people saving us 
labor dollars just as the WHS-30T huller sorter does.  It was 
easy to operate and the service was exceptional.”  

Rikki Bhatti, Sutter Foods, Yuba City, CA (January, 2017)

“The WHS sorter reduced my labor by 
2/3rds and made our hulling line more 
efficient.  And the service was above 
and beyond.  I highly recommend the 
Inspection Masters sorter.”

Cooper Out West, Bob Molloy, 
Linden, CA (December, 2016)

“Using the WHS sorter we 
were able to eliminate 6 
pickers and speed up our 
hulling line by half.”  

Peter Vink, Vink Bros, 
Tracy, CA (January, 2016)

Comments from our Customers
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1311 Bluegrass Place, Woodland, CA 95776
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Chris Sinclair
530-979-7633

a vital role in protecting the agricultural 
community.

The Conference

WAPA’s president and CEO Roger Isom 
said that it was the largest conference 
WAPA has held since its founding in 
2009. Attendees informed him that it 
was both informative and enlightening.

     “I think it exceeded (my expectations) 

to be honest,” Isom said. “I was a little 
worried, as we always are. We always 
want to make sure it’s informative, and 
the people paying money and spending 
the time over there, they get something 
out of it. And I think we achieved that.” 

      According to Jodi Raley, WAPA’s Di-
rector of Regulatory Affairs, almost dou-
ble the number of associate companies 
attended this year’s conference compared 
to last year, and regular members have 
become increasingly more engaged in 

the event, result-
ing in a successful 
outcome. 

Sessions

      “This was a 
year that we were 
expecting some 
growth and some 
expansion, and it 

far exceeded our expectations,” Raley 
said. “It provided a really strong confer-
ence, really informative and some great 
networking that we were able to get 
within our association.”

      Session topics covered a variety of is-
sues that are on the forefront of the fight 
for agricultural success:

•      Biomass 
•      Labor laws
•      Food and labor safety
•      Legislation
      Speakers shared their expertise and 
provided attendees with the most up-to-
date information. 

      “Bringing in those industry experts 
to give the absolute latest updates on 
technology, on regulations is really in-
valuable for our members to receive that 
first hand, and then secondly, we really 

Continued from Page 50
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use these kinds of opportunities to be able to update 
some of our regular members on what the association 
is doing,” Raley said.

Renewable Energy

      One of the speakers, Jim Stewart with TechniKon, 
a renewable energy consultant agency in Sacramento, 
spoke on biomass and told attendees California alone 
produces about 12 million tons of waste every year 
from tree removal to shells and hulls. 

     The state provides centers for biomass combustion, but they really 
only serve forest and beetle type problems. Thus, growers are having to 
pile their old trees in fields because they have nowhere else to dispose of 
them, and they will most likely not be allowed to put them in landfills. 
The problem is just getting worse, and the state of California has not 
been coming up with solutions, Stewart said. 

      “The number of trees that are being removed every year in our state 
is millions, and [the growers] have nothing they can do,” Stewart said.  

Offering  Annual  Contracts
----------------------------------

Individual Payment Schedules 6188  Luckehe Rd.
Live Oak, CA 95953

Custom Harvesting
Available

530.846.5720 
https://www.facebook.com/sbmercantile.net

www.sbmercantile.net
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Walnut Drying Bins

      However, TechniKon found a new technology called Proton 
Power located in Tennessee. It is a 7.2 million gallon commercial 
plant that takes waste and transforms it into renewable diesel, 
hydrogen or power. It could handle roughly 80,000 tons of agri-
cultural residue waste per year. 

      “We have been working together with WAPA to assess the 
situation and to watch carefully as this technology reaches com-
mercialization,” Stewart said. “It meets everyone’s needs.”

FSMA

      Representatives from different food safety companies—the 
Food and Drug Administration (FDA), the California De-
partment of Food and Agriculture (CDFA), and the Califor-
nia Department of Public Health (CDPH)—spoke about the 
implementation of the Food Safety Modernization Act (FSMA), 
signed by former President Obama. 

      “We really want to capitalize on informing the industry on 
some of the latest issues, so this year we covered FSMA which 
has been something that’s been a major topic of discussion,” Ra-
ley said. “So with that we brought in representatives from FDA, 
CDFA and CDPH, who are the ones really implementing FSMA 
and the rules that are going to be going along with that.”

Legislation

      Louie Brown, a partner of the Kahn, 
Soares & Conway law firm, addressed 
what is occurring in the government re-
garding agriculture. Michael Saqui from 
the Saqui Law Group spoke about labor 
issues, such as dealing with workers who 
are undocumented immigrants. 

      “Whether it has to do with food safe-
ty or the legal challenges that we face in 
regards to the regulations that are being 
implemented at the state and federal lev-
el and issues with regards to finding new 
uses for our byproducts, these are the 
issues of the day,” said Michael Kelley, 
the new WAPA chairman.

Collaboration

      Trade show and conference sessions 
received high praise from attendees, 
exhibitors, speakers and hosts alike. The 
WAPA team was pleased with the event 
and expressed gratitude to JCS Market-
ing for being a recurrent co-host of the 
annual conference. 

      JCS Marketing’s partnership with WAPA has been 
instrumental in building a stronger and larger network of 
associate members, according to Raley. 

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

GROWER, PROCESSOR, AND SHIPPER OF CALIFORNIA WALNUTS
EST. 1970

209.883.4491  WWW.MIDVALLEYNUT.COM
HUGHSON CA 95326
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      "On behalf of the California walnut industry, we're thrilled to be named an official state 
nut of California," said Bill Carriere, Chairperson for the California Walnut Commis-
sion. "Walnuts have a long and rich history in our state, having been first cultivated in 
California by the Franciscan Fathers in the late 1700s, followed by commercial walnut 
production beginning in the 1870's."

      Today, the California walnut industry is made up of more than 4,000 walnut 
growers and more than 90 walnut handlers (processors), who harvest approximately 
315,000 bearing acres of walnuts. Walnuts from California are more than 99 percent of 
the U.S. commercial supply and in the current 2016 crop year the California Walnut Board 
reported a record crop totaling 684,338 tons, with global shipments up 18% year-to-date.

India has a longstand-
ing relationship with 
almonds with genera-
tions of mothers giving 

almonds to their children 
first thing in the morning 

on an empty stomach. Aided 
by a sustained ABC program, the 

shipments of almonds from Cali-
fornia to India have seen a 50% increase over the last 5 
years reaching 126 million lbs. in 2015-16. In the current 
year, by April, India had already surpassed its highest ever 
annual shipment level to reach 139 million lbs., a 42% 
growth over the corresponding period last year. The per 
capita consumption (addressable population) of almonds 
in India currently stands only at 0.39 lbs., compared to 
developed markets like the US (1.97 lbs.), Germany (1.89 
lbs.) and Canada (1.87 lbs.), thus signaling a huge oppor-
tunity for growth.
 

Trade Conference

In India, the Trade is largely unorganized with limited 
number of players from a few families dominating the 
trade. Lately we are seeing newer players entering the 
trade as well. An annual trade conference is conducted to 
ensure that the Trade has continued faith in the growing 
almond potential in India. This year the conference was 
held on 23rd February in New Delhi and addressed global 
ABC updates, marketing updates and the status of market 
access discussions apart from developments in USA-India 
agricultural trade. The speakers included Richard Way-
cott (CEO, ABC), Julie Adams (Vice President, ABC), 
Sudarshan Mazumdar (Regional Director – India, ABC) 
and Scott Sindelar (Minister Counselor, U.S. Department 

of Agriculture, U.S. Embassy). Additionally, an external 
speaker, Dr. Padma Venkatasubramanian was invited to 
speak about her learnings of almond benefits as quoted 
in the ancient texts of traditional Indian medicine such 
as Ayurveda, Siddha, and Unani. The conference was a 
resounding success with a 35% increase in attendance over 
the previous year, with presence of importers from different 
parts of the country as well as some almond handlers from 
California.
 

Discussion Over Almonds

In India, the kitchen and taking care of the family’s needs 
is still the woman’s responsibility. With an increasing 
number of women working, they find themselves feeling 
guilty of their work coming at the cost of them taking care 
of their family. To highlight the issue, ABC conducted a 
panel discussion in Hyderabad, titled “Discussion Over 
Almonds- Working Mother’s Dilemma in Ensuring the 
Family Health”. Panelists included actress & model Nam-
rata Shirodkar; nutritionist & wellness consultants, Ritika 
Samadar & Sheila Krishnaswamy; all of whom are facing 
the struggles of managing work and taking care of their 
families. Additionally, Senior Director, Global Marketing, 
ABC, Emily Fleischmann brought an international per-
spective to the subject. They discussed their individual 
mechanisms to manage while highlighting the importance 
of daily consumption of almonds for themselves as well as 
for all family members. The panelists provided useful tips 
from their experiences which other working women could 
also incorporate in their lives. The tactic was extremely 
successful in highlighting the health benefits of almonds 
in a broader social context and as a result the media was 
extremely excited about this activity and took the message 
to their readers. 

WALNUTS NAMED AN OFFICIAL STATE NUT OF CALIFORNIA

ALMONDS IN INDIA: HELPING BALANCE WORK, 
FAMILY AND HEALTH

Bits A Pieces
EVENTS  NEWS  UPDATES
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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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Location:

Tulare County Fairgrounds

215 Martin Luther King Jr.

Tulare, CA 93274

To be entered into a drawing to 
win a FREE John Deere Gun Safe 

at the conference!

PRE-REGISTER ONLINE
AT WWW.WCNGG.COM

Visit exhibits at the South Valley Nut Conference and 
fill up your Passport for the chance to win.

WIN A $500 VISA GIFT CARD

SAVE THEDATE!

BRINGING THE INDUSTRY TOGETHER

October 27, 2017
7:00am - 1:00pm

NETWORK WITH TRADE SHOW AND 
EQUIPMENT VENDORS WHO OFFER 
PRODUCTS FOR THE NUT INDUSTRY
Tired of sitting through seminars that don’t apply 
to your crop? South Valley Nut Conference is 
offering Nut Industry break-out session seminars 
seperately for Almond, Walnut, and Pistachio 
Growers, PCA’s, CCA’s and other Allied Professionals. 

CE Credits will be offered.

LUNCH SPONSOR TOTE BAG SPONSOR

CE CREDIT SPONSOR

DONUT SPONSOR

CONFERENCE SPONSOR

ALMOND SEMINAR SPONSOR

SPONSORS

COFFEE CUP SPONSOR



59                August 2017        www.wcngg.com         
www.wcngg.com

NETWORK WITH TRADE SHOW AND EQUIPMENT VENDORS 
WHO OFFER PRODUCTS FOR THE NUT INDUSTRY

WIN A HOTEL STAY IN MONTEREY

EXHIBITOR SPACE AVAILABLE
Call us today at (559) 352-4456 or visit us online at wcngg.com/events to sign up 
as an exhibitor.

CE CREDITS WILL BE OFFERED
A SCHOLARSHIP WILL BE GIVEN TO THE MODESTO JUNIOR 
COLLEGE AG PROGRAM

November 3, 2017
7:00am - 1:00pm
Modesto Jr. College Ag Pavilion
2201 Blue Gum Ave, Modesto, CA 95358
Ag Pavilion just o� Hwy 99 near Carpenter Rd
Enter the campus at Brink and Showmake Ave, through the brown gate

SAVE
THE 

DATE!

POSTHARVEST MEETING FOR THE ALMOND 
& WALNUT INDUSTRIESNew!

PRE-REGISTER ONLINE AT 
WCNGG.COM/EVENTS

DONUT SPONSOR

COFFEE CUP SPONSOR

LUNCH SPONSOR

TOTE BAG SPONSOR

Hosted By: WEST COAST NUT

SPONSORS

CONFERENCE SPONSOR
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Activate™

Avoid Stale Soil–Activate™ It!

Product Manufactured by Natural Resources Group
34284-B Road 196
Woodlake, CA 93286

Tel: 559.564.1236
Fax: 559.564.1238

info@callnrg.com
www.callnrg.com

Why Activate™?
• Highly concentrated bacteria, guaranteed species analysis
• Naturally occuring root colonizing bacteria, not genetically modi�ed
• Stimulates root and plant growth
• Enhances nutrient cycling and a reduction in nitrogen needs
• Reduces leaching of nutrients


