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Dear Reader,

I am grateful for another successful year of reporting tree nut news to you. For nearly a decade, 
West Coast Nut magazine has been sent to your farm. With a humble beginning of 3,500 subscrib-
ers, West Coast Nut magazine has become the thought leader in connecting news, research, and 
innovative articles to help tree nut growers farm more effectively. Thank you for allowing West Coast 
Nut to take part in making a difference in our industry.

Over the last decade West Coast Nut has anchored and paved the way for many other ag-related ven-
tures. JCS Marketing offers two other publications, Organic Farmer and Progressive Crop Consultant 
Magazines, as well as monthly newsletters, virtual events, live events, podcasts, videos, and more. 
Today, JCS Marketing reaches over 38,000 subscribers.

It is truly a privilege to help so many farmers throughout the West Coast. If you have not had the op-
portunity to read about innovations in the industry that we are covering, I would encourage you to 
visit our website at wcngg.com to learn more about the great information you are currently missing 
out on. And update your subscriber information including an email so can provide you with all the 
important news we send out.

JCS Marketing’s future is bright as we continue to innovate and lead the pack with new opportunities 
year in and year out. We continue to expand our digital footprint, events, and offer endless oppor-
tunities to expand your knowledge about farming in California. Our publications offer the biggest 
variety of content that is relevant to growing your crops. JCS Marketing assists thousands of agribusi-
nesses grow in revenue and sales with more effective farming practices. Thank you for being part of 
the growth.

The holidays are a time to reflect on all the great things that have happened to us throughout the year. 
This year I would like to extend my gratitude to my family, my work family, and our industry. Though 
this year has been a tough and trying year with the pandemic, political, and economic challenges, I 
am grateful for the opportunity to be part of agriculture and what we do for the world. Like many of 
you, I look forward to life returning to a sense of normalcy. But in the meantime, I continue to reflect 
on the things in life that I have taken for granted and miss so much, like a good old-fashioned live ag 
trade show.

I personally would like to wish you a Merry Christmas and Happy New Year. I look forward to a 
brighter 2021.
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Industry leaders are keeping a close eye on internation-
al trade tariffs, which are adding as much as 120% to 
purchases of U.S. tree nuts by foreign buyers.
Lowering tariffs, or duties on imported goods, will help 

California almonds, walnuts and pistachios continue to 
expand sales abroad. But retaliatory trade policy and dete-
riorating U.S.-China relations have complicated efforts to 
reduce tariffs. The pandemic’s supply chain challenges and 
uncertainty over the outcome of the U.S. presidential elec-
tion have further compounded trade concerns. 

“The difficulty is that discussions about agriculture are 
not isolated from broader trade priorities,” said Julie Adams, 
vice president of Global Technical and Regulatory Affairs 
for Almond Board of California. “As we’ve seen, retaliatory 
tariffs are often in response to issues having nothing to do 
with our commodities.”

For example, tariffs shot up following the Section 232 

steel and aluminum proclamation signed by President 
Trump in March 2018. The executive order imposed a 25% 
tariff on foreign-made steel and 10% on imported aluminum 
in an effort to bolster U.S. manufacturing. 

Several countries, including China, retaliated by increas-
ing tariffs on numerous American goods, including agri-
cultural products. That spurred the U.S. to levy even higher 
tariffs, starting back-and-forth spikes with international 
trading partners.

Trade tensions between the U.S. and China began to ease 
with a phase-one deal between the two nations in January 
2020. But issues remain. Among them are questions about 
supply chain origins, intellectual property violations, China’s 
subsidies to its state-controlled businesses and the volume 
of China’s purchases of American farm goods. These are 
expected to be resolved in a phase-two agreement, which has 
not yet taken place.

“The two things that could help nut producers in 2021 
would be to reduce the tariff rates in places they export to, 
and to finalize bilateral agreements and the China phase-two 
agreement in the coming months,” said Sara Neagu-Reed, 
associate director of Federal Policy for the California Farm 
Bureau Federation. “Much of this will depend on how a 
new Biden Administration will approach agricultural trade 
policy.”

Those next steps, or even when the phase-two deal with 
China will happen, remain unclear, say industry leaders. In 
the meantime, here’s a closer look at how trade-war tariffs 
are impacting California’s three largest tree-nut industries.

Tariffs and Trade Barriers: 
What to Expect in 2021
With U.S. Tree Nuts Caught in the Crossfire of a Global 
Trade War, Lowering Tariffs Is a Priority
By CATHERINE MERLO | Contributing Writer

Continued on Page 6

(photos courtesy Almond Board of California.)
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Walnuts: Seeking a 
Level Playing Field

“When it comes to tariffs, there is 
good news and there are challenges,” 
said Michelle Connelly, CEO of the 
California Walnut Commission (CWC), 
the agency funded by grower assess-
ments.

California’s walnut industry has 
faced tariff issues for decades, Connelly 
noted. But with the advent of Section 
232 tariffs, plus additional Section 301 
retaliatory actions, several countries 
have ratcheted up their tariffs on U.S. 
walnuts. 

China is among them. While not yet 
a major market for California walnuts, 
the Asian powerhouse offers significant 
export potential. But market devel-
opment progress hit headwinds when 
China raised its tariff levels on U.S. 
in-shell walnuts from 25% to 70%, and 
from 20% to 65% on shelled nuts. 

Likewise, India is a market with 
huge potential. The Indian govern-
ment increased trade levies on walnuts 
from 30.9% to 100% for both in-shell 
and shelled walnuts. In retaliation to 
Section 232 tariffs, India added another 
20% to in-shell walnuts from the U.S., 
placing those duties at a 120% rate. 

“We had been seeing very positive 
growth in India since the U.S. was 
allowed to enter that market in 2014,” 
Connelly said. “India’s walnut produc-
tion is not sufficient to meet demand, 
so it needs to import. But the tariffs 
have significantly slowed our market 
growth there.”

There have been some positive tariff 
developments this year. A bright spot 
is Turkey, the No. 2 export market for 
California walnuts. In response to Sec-
tion 232 actions, it had raised tariffs on 
U.S. walnuts from 15% to 25%. Howev-
er, negotiations with the U.S. eventually 
resulted in Turkey lowering its rates to 
14%. 

In addition, the U.S. concluded a 
successful trade deal with Japan in 
January 2020. The third largest export 
market for California walnuts, Japan 
dropped its tariff from 10% to 0% for 
both U.S. walnuts and almonds. 

“That’s extremely positive, a huge 
plus,” said Pam Graviet, CWC’s senior 
marketing director.

Such deals are key to growing 
markets for California’s walnut indus-
try, Connelly noted. The Golden State 
typically exports 60% of its walnut crop. 
Moreover, 2020 produced a record 

walnut crop, increasing 130,000 tons 
over last year. Those factors underscore 
the need to gain greater access to global 
customers. 

California’s walnut industry isn’t 
alone in working to overcome trade 
barriers. “Several commodities are 
fighting these battles,” Graviet said. 

“We’re all working with our congressio-
nal delegations, the U.S. Trade Repre-
sentative and USDA so we can compete 
with fair and equitable trade.”

 Almonds: Dynamic Trade 
Environment

Tariffs and the global environment 
are also key to the California almond 
industry, which exports about 70% of 
its total production.

Continued from Page 4

Continued on Page 8

Julie Adams of Almond Board of California said retailiatory 
tariffs often have little to do with the commodity at play 
(photo courtesy Almond Board of California.)

Michelle Connelly, CEO of the California Walnut Commis-
sion, says positive trade deals are key to growing markets 
for the state’s walnut industry (photo courtesy California 
Walnut Board.)

Rising tariff rates since 2018 have slowed shipments of U.S. tree nuts to China and India.
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but they 
shouldn’t go 
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Nematodes are the invisible threat to almond orchards. 
Protect your crops from nematode damage with Velum® One.

Protection from wide-spectrum 
nematode damage.

Can increase yield 8.3% with an 
average of $475/bearing acre.1

58% average increase in canopy 
diameter in newly planted trees.2

Convenient in-season application 
via chemigation.

For more information, visit www.VelumOne.com.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS.
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application of Velum One at 6.5 or 6.85 � . oz./A.

2 Velum One applied at 6.5 oz./A, spring 2017, via drip irrigation. Trees planted in January 2017. Increase in green canopy pixels based on an average of two rows of untreated trees compared 
to an average of two rows of Velum One-treated trees.



“We probably will not see any 
dramatic changes in the trade and 
tariff situation early in 2021, regardless 
of who wins the election,” said the 
Almond Board’s Adams. “That said, 
we’re waiting to see what happens with 
trade-agreement negotiations with the 
U.K. and Europe.”

Those matter, since the European 
Union-28 (EU-27 plus the U.K.) is the 
largest export market for U.S. tree nuts, 
USDA’s Global Agricultural Informa-
tion1 reported in September. 

California’s almond industry is also 
eyeing China, which has increased 
tariffs on U.S. almonds from 10% to 
55% since 2018. Five years ago, China 
was the second-largest export desti-
nation for California almonds. With 
its increasing middle class and export 
growth, the Asian giant was on track to 
expand. But retaliatory tariffs changed 
that momentum. 

When China’s tariffs went into effect 
in April 2018, California’s almond in-
dustry began seeing the consequences. 
Almond shipments fell about 25% in 
the 2018-19 crop year. The next season, 
they were down about 23%. Now, Chi-
na has dropped to No. 4 in U.S. export 
destinations for almonds. 

“We’re hoping to see an uptick in 
shipments,” Adams said. “Given lower 
prices as we go into the new crop year, 
I’m hoping we will see that decline 
start to reverse itself. Further, with 
greater awareness of the tariff exclu-
sion, more importers and buyers are 
starting to take advantage of the policy, 
which allows them to import almonds 
with a 25% tariff rather than 55%.”

That improvement is critical since 
other countries have since moved to 
capture market share. 

“Australia was able to take advantage 
of its 0% duty and get a bigger foothold 
in China,” said Adams. “When you 
have disruption in the market, you 
have to expect that competing origins 
will benefit. While we’re fortunate that 

Kraemer & Co. Mfg., Inc.

Almonds • Pecans • Pistachios • Walnuts

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

Nut Drying & Storage Facilities

3778 County Road 99 W
Orland, CA 95963

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

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

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

Walnut Drying Bins
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China-India-Turkey Tariffs 
 

CHINA TARIFFS 
Country 
CHINA 

Base Rate  
1/1/18 

Base Rate 
Change 

Additional 
232 Rate 

Additional 
301 Rate 

Additional 
301 Rate 

Effective 
Rate 

Inshell 25% NA 
15% 

(4/2/18) 
25% 

(7/6/18) 
5%* 

(2/14/20) 70%+* 

Shelled 20% NA 
15% 

(4/2/18) 
25% 

(7/6/18) 
5%* 

(2/14/20) 65%+* 

*Additional 10% retaliatory tariff, effective 9/1/19, is applied exponentially.  

 

INDIA TARIFFS 
Country 
INDIA 

Base 
Rate  

1/1/18 

Base Rate 
Change 

Additional 
232 Rate 

Effective 
Rate 

Base Rate 
Change 
2/1/20 

50% 
Reduction of 

Social Welfare 
Tax 

Effective 
Rate 

Inshell 30.9% 
100% 

(5/23/18) 
20% 

6/16/19 
120%+* NA 

5% 
2/2/20 

120%+* 

Shelled 30.9% NA NA 30.9% 100% 
5% 

2/2/20 100% 

*20% retaliatory tariff, effective 6/16/19, is applied exponentially.  

 

TURKEY TARIFFS 
Country 

TURKEY 
Base 
Rate 

1/1/18 

Base 
Rate 

Change 

Additional 
232 Rate 

Applied 
Rate 

Revised 232 
Shipments 

leaving on or 
after 8/15/18 

Base Rate 
Change 

Effective 8/5/20 

Effective 
Rate 

Inshell & 
Shelled 

15% NA 
10% 

(Effective 
6/25/18) 

25% 

20% 
Reduced 

back to 10% 
on 5/21/19 

Reduced from 
15% to 4% 14% 

 
 

California Walnut Commission 
101 Parkshore Drive, Suite 250 
Folsom, CA  95630-4726 
(916) 932-7070 
An Equal Opportunity Employer and Provider  

Tariff increases levied against California walnuts by China, India and Turkey since 2018 
(courtesy California Walnut Commission.)
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California almonds are so dominant in 
global production, we can’t be com-
placent. We need to continue to build 
demand for the long term and create a 
more favorable situation for California.”

Pistachios: Focus on China
China is where the largest tariffs 

and biggest issues lie for U.S. pistachios, 
said Richard Matoian, president of 
American Pistachio Growers.

The Asian nation is the main export 
market for U.S. pistachios, followed by 
the EU. Prompted by Section 232, the 
Chinese government increased its tariff 
levels from 15% to 55% on raw pista-
chios in 2018. The subsequent phase-
one agreement lowered the rate to 30%. 

Raw pistachios refer to those not 
roasted, whether they’re in kernel or 
in-shell form. They account for most 
of U.S. shipments to China. Due to the 
high tariffs and some earlier COVID-19 
logistic problems, shipments of U.S. 
raw pistachios have reached only 123 
million pounds in 2020, compared to 
over 240 million pounds last year. 

But some opportunity appeared this 
fall. “The government of China has 
allowed importers there to petition the 
government for a lower 5% tariff if the 
existing tariff would hurt their busi-
ness,” Matoian said. “As far as we’ve 
heard, a handful of large companies 
have successfully applied for and have 
been granted the 5% tariff. This is a 

small victory in the very large tariff 
issue.”

Even small victories count in the 
international trade arena, since more 
expensive imports can push a buyer 
like China to turn to other countries for 
pistachios, including chief competitors 
such as Iran and Turkey. That can lead 
U.S. suppliers to lower their prices to 
help make sales.

“Lowering tariffs opens up markets,” 
Matoian said. “We hope to see progress 
made in the phase-two negotiations 
with China to ultimately reduce exist-
ing tariffs on U.S. pistachios.” 

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

Richard Matoian, president of American Pistachio 
Growers, said lowering tariffs opens up markets (photo 
courtesy American Pistachio Growers.)

• Excellent crop safety for dormant 
and growing season applications

• Safely absorbs into plant tissue for 
inside-out protection

• High efficacy active ion copper 
formulation

• Extended duration of protection 
provides 14-21 days residual control

• Liquid solution for convenient 
mixing & load

• Low pH allows mixing with many 
insecticides

• Rain fast within 3 hours
• Leaves no visual residue

48-Hour REI 
0-Day PHI     
MRL Exempt

Smart 
Effective 
Copper 
Fungicide

Instill goes beyond surface 
protection, by absorbing into 
treated crops to provide rain proof 
disease protection for 14-21 days

www.sym-agro.com
541-607-5097   Info@Sym-Agro.com
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Excessive boron in the soil and 
irrigation water is problematic for 
almond trees. The problem with 

boron in almonds is a little different as 
opposed to other crops. 

“In stone fruit, including almonds 
or anything of the Prunus background, 
they use a certain kind sugar to trans-
port energy around the tree that other 

plants don’t use as much of,” according 
to Katherine Jarvis-Shean, UCCE or-
chard systems advisor for Sacramento, 
Solano and Yolo counties. 

Boron essentially piggybacks on top 
of that sugar and keeps recirculating 
it in the plants. In most plants, boron 
comes up from the soil with the water, 
then goes to the leaves and for the most 

part stays in the leaves, Jarvis-Shean 
said. 

With walnuts for example, the edge 
of the leaves will die and look as if they 
burned—more of a classic salt damage 
appearance. 

“That’s what it would look like if 
almond trees got chloride damage,” 
Jarvis-Shean explained. But with 
almonds the boron keeps recirculating 
and causes a different kind of damage 
than it does in other trees.

Issues in Almonds
In almonds, boron goes to where the 

energy is being used: the growing tips 
and the fruit. 

“It [boron] can kill back growing tips 
like young shoots, and it often causes 
the fruit to stick onto the trees,” Jar-
vis-Shean said, adding there are more 
sticktights when there is high boron, 
and the sticktights are harder to shake 
off. 

“The biggest problem from a produc-
tion standpoint is that this sugar/boron 
brew will often congeal or thicken so 
that the sugar pipes get sort of clogged 
and will burst out at the weakest point, 
which is their branching point,” Jar-
vis-Shean said.  

When the sugar and water are 
together it creates big, gumball sap 
wounds where the scaffold branch 
meets the trunk. These wounds are 
vulnerable to infections, and if there is 
a fungal infection, it’s right at the heart 
of the tree. 

BORON-RESISTANT 
ROOTSTOCK RESEARCH 
SHOWS PROMISE
Almonds Are Especially 
Susceptible to Effects of 
High Boron Soil
By KATHY COATNEY | Contributing Writer

Continued on Page 12

Lovell (left) and Brights-5 (right). Lovell is the worst in terms of 
yield and Brights-5 is one of the top performers in high boron 
situations (photo courtesy K. Jarvis-Shean.)

Back to Your Roots

1-800-288-8128 • www.tgschmeiser.com

Better Root Zone Management from

The twin ripper is equipped 
with patented vibrating winged 
shanks. Soil structure breakout 
is unmatched by any 
conventional ripper.

Using the new Mid-Row Ripper
from Schmeiser

“Its the new best     
way for planting   

orchards and  
vineyards, period.”

- John Duarte of
Duarte Nursery

Manage your Root Zone using 
the new Mid-Row Ripper .  
  ·  4X Better Soil Breakout 
  ·  Water  Savings and 
     Enhanced Drainage
  ·  Superior Mixing of 
     Amendments in the 
     Root Zone      
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WHAT’S THE HOURLY
RATE FOR A LAZY BEE? 

WHY GRADING HIVES IS IMPORTANT
If the topic was water, pesticides, fertilizer, or any other input needed 
to produce a crop, there’d be no question about why it is important to 
discuss measuring. But when it comes to pollination, too many growers 
neglect to measure bee quality.

Of the many reasons why growers should grade hives every season, the 
most important is that it gives you control over your inputs. You gain the 
power to correct issues before poor pollination impacts your harvest. If 
you don’t grade bees, you won’t know you’re in trouble until it’s too late. If 
you do grade bees, you can take advantage of the time ahead of bloom 
by having your beekeeper replace weak bees or securing new hives if 
necessary.

WHAT TO CONSIDER WHEN GRADING HIVES
Start by asking yourself questions like:

  What do I expect?
  What are my next steps if results are slightly below expectations?
  What are my next steps if results are unacceptably poor?

Once you’ve answered these questions, you’re ready to hammer out 
some of the finer—but still important—details of your hive grading 
approach.

Here are the key things to consider before grading hives:

1. Who does the grading?
There are a few different ways to go about grading hives. One common 
option is simply asking your beekeeper to go through the hives with you. 
Inspecting hives yourself is a cost-effective way to gain peace of mind 
about pollination. What you lose is an unbiased, objective assessment.
A few tips if you go this route:

         You should be the one to pick out which hives are checked.    
               Select them randomly and make sure to examine a few hives at  
               each drop location. 

         Ask your beekeeper to explain what you’re looking at.

Another option is to hire a third-party hive inspector. Be sure to ask your 
beekeeper permission prior. It’s not a bad idea to tag along with the 
inspectors so you can ask questions. Hiring a third-party inspector gets an 
unbiased  assessment of your bees, but it’s not necessarily objective. 

Before hiring an inspector, here are some good questions to ask them:

  When can I expect you to grade my hives?
  How will you send me the results and when will I get them?
  How experienced is your team?

2. When to grade hives
You’ll want to give yourself a cushion between the time you grade hives and 
when trees start to bloom. If you wait until mid-February to discover you’ve 
got a 4-frame average, you’re in a tough position to improve pollination 
before bloom. We suggest grading hives as soon as they’re delivered, and no 
later than the 1st or 2nd week of February. 

3. How many to grade
It’s common for growers to grade a small sample of
hives, usually around 15-25% of total hives rented. 
This approach banks on the hope the sample is
representative of the remaining 75-85% of hives.
But growers stand to gain a lot more value by
grading every hive.

Savvy growers will deduct hives weaker than
4 frames from the total pollination fee. If you’re
 paying $200 per hive and it costs $5 to grade each
 hive, you only need to find one weak hive out of 
40 to recoup your cost of grading.

4. What do the results mean?
Bee colonies are measured in terms of frame strength, or the number of 
“frames” that are covered by bees in a hive. Experts recommend an 8-frame 
average if you rent 2 hives/acre. If you rent fewer than 2 hives/acre, you 
should expect a higher average frame count.

USING TECHNOLOGY TO GRADE FASTER
If it seems like there should be another option for grading, there is.  
Consider Verifli. Verifli is an infrared imaging service that delivers reliable, 
objective and unbiased hive strength results in hours, not days. A grower has 
access to an online hive strength dashboard to compare sites and beekeepers 
and use the mapping tool to pinpoint weak hives. This identifies problems 
before they start — without opening a single hive. 
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“That is just like a fungus’ dream,” 
she said. “That can lead to pretty quick 
tree decline, or certainly trees that nev-
er really take off.”

The infection that follows those 
gumballs will weaken the tree to the 
point it should be removed. If the tree 
isn’t removed, those gumballs can 
impact the trees’ productivity from the 
dead shoots, and it can increase man-
agement costs with more sticktights.

Resistant Rootstock Research
Rootstock research for boron-resis-

tant rootstocks was started in 2011 by 
Carolyn Debuse in Yolo County, and it 
has since been funded by the Almond 
Board of California. The research site is 
in a grower orchard and being main-
tained by the grower. Only commer-
cially available rootstocks were used in 
the trial, Jarvis-Shean said.

The research site in Yolo County is 

in a high boron area. There are also 
a couple of other hotspots down the 
westside of the Central Valley that have 
historically had water coming out of 
the Coastal Range that is high in boron.

“It’s gotten into the soil, and it’s got-
ten into the groundwater,” Jarvis-Shean 
said.

The research site has high boron in 
the soil and the water, whereas in the 
southern San Joaquin area growers who 
deal with boron usually only have it in 
the soil because their water comes from 
state or federal water projects—clean 
water from somewhere else—not well 
water or local surface water, Jarvis-She-
an said. 

At the research site, there are nine 
different rootstocks from different 
genetic backgrounds that are being 
screened for how they yield in high 
boron conditions, Jarvis-Shean said.

The almond boron rootstock tree ge-
netic backgrounds used in the research 
project are:

Titan SG1/peach-almond
Nickels/peach-almond
Brights 5/peach-almond
FxA/peach-bitter almond
Hansen 536/peach-almond
Viking/peach-almond, myro   

     plum-apricot
Krymsk 86/myro plum-peach
Rootpac-R/myro plum-almond
Lovell/peach

Current Results
Almonds and other stone fruit 

accumulate boron in the fruit, so leaf 
boron levels are not a good indicator of 
toxicity in almonds. To measure boron 
levels, the hulls were tested at harvest 
to determine boron levels, Jarvis-Shean 
said. 

Three rootstocks have been found 
to perform well with high boron. 

“There’s been a pretty solid trend for 
the last I’d say, easily four years, that 
the peach/almond hybrids with the 
exception of Hansen have done really 

Continued from Page 10

12     West Coast Nut      December 2020   



Boron Deficiency Also 
Problematic for Tree Nut Yield

As with boron toxicity, which 
can be a problem in almond 
orchards where high boron is 

present in the soil or water, a boron 
deficiency in bearing trees can result 
in lower-than-expected yields.

UCCE orchard crops farm advisor 
Phoebe Gordon said boron deficiency 
in almond trees is seen in orchards on 
sandier soils that do not have a lot of 
native boron. The delivered irrigation 
water may also be low in boron. This 
is the opposite from areas that deal 
with boron toxicity where soils and 
water carry much higher levels of this 
minor nutrient. 

Gordon, who advises growers in 
Merced and Madera counties, said 
that boron has limited mobility and 
applied boron can leach out of soils 
over time.

Monitoring for boron levels in 
almond production is done by testing 
hulls at harvest. Hulls are the best 
way to monitor boron in almond trees 
as it is mobile in Prunus species. It 
moves around the plant with sugar, 
so it ends up in the fruit. Leaf tissue 
analyses typically done in the sum-
mer are not the best way to determine 
boron levels because it does not end 
up in the leaves. This is a major dif-
ference with pistachio and walnuts — 
where boron is immobile and it stays 
in the leaves. This cycling is also why 
pulling hulls at harvest for testing will 
provide the best information on bo-
ron levels. As long as sugars are still 
moving into the fruit, the boron will 
be moving with it. A hull analysis of 
less than 80 ppm shows a deficiency. 
More than 200 ppm is toxic.

Correcting a boron deficiency in 
almonds depends on the severity of 
the deficiency. Minor boron deficien-
cies can be managed with annual 
foliar applications postharvest. UC 

nutrient guidelines suggest that in the 
Sacramento Valley growing regions, 
a fall foliar nutrient application after 
harvest should include zinc and/or 
boron to make sure the nutritional 
status of buds allows the best nut 
set that bees and weather will allow. 
Correcting the deficiency is a critical 
postharvest chore that could mean 
harvesting several hundred more 
pounds of kernels per acre in a low B 
orchard.

Gordon recommends applying a 
foliar spray of 1-2 pounds of a 20% 
boron product in 100 gallons of water 
per acre.

She said severe deficiencies may 
need a soil application, but empha-
sized that it should be broadcast and 
not banded at a rate of two to four 
pounds of actual boron per acre. This 
is because very little can result in tox-
icity symptoms. Boron should not be 
applied to soils in orchards that have 
more than 150 ppm in the hulls.

Fall applied boron fertilizer does 
not increase boron levels in plants 
until after petal fall the next year, but 
it can correct deficiencies for several 
years. The fall spray is not a long-term 
fix. A 2,000-pound per acre crop re-
moves 0.4 pounds of boron from the 
orchard — equivalent to two pounds 
per acre of the boron product Solubor.

In UC research, tank mixes of bo-
ron as sodium borate and 20 pounds 
of zinc sulfate in 100 gallons of water 
reduced flower boron levels compared 
to just boron in the tank. Lowering 
the solution to a pH of 5.0 with organ-
ic acid before adding zinc and boron 
produced flower boron levels equal 
to a boron-only application. Tank 
mixing the same rates of boron and 
zinc with the right tank chemistry 
defoliated trees and increased flower 
boron the next year.

well,” Jarvis-Shean said, adding Lovell 
and Krymsk-86 have done poorly in 
comparison.

Krymsk-86 is very popular in the 
northern Sacramento Valley because 
it’s less likely to blow over, and it’s also 
used in Sacramento/Yolo counties be-
cause it does well in heavier soils. 

“This trial has actually been really 
important because a lot of people were 
starting to grow on Krymsk-86 in this 
area, even in the high boron area,” Jar-
vis-Shean said.

Before results from the trial were 
available, some orchards were planted 
using Krymsk-86. “They’re just stuck 
with that for now, and they’re just 
seeing a lot of these symptoms of high 
boron. Krymsk-86 would otherwise 
be a great rootstock to plant on in this 
area,” Jarvis-Shean said, adding that 
with the high levels of boron in the area, 
it’s not recommended.

The peach/almond hybrid rootstocks 
are pretty vigorous, so it’s important 
that growers understand the implica-
tions of that when determining their 
spacing and nitrogen management, 
Jarvis-Shean said. 

Titan SG1, Nickels and FxA have 
consistently performed better year in 
and year out, Jarvis-Shean said. 

“I’d say the only small hurdle is 
Nickels in particular,” Jarvis-Shean 
said. 

When Jarvis-Shean first started re-
leasing the results of this trial, Nickels 
was not widely propagated. “It’s kind 
of tough for nurseries to produce, so 
availability might be tough. But in 
terms of once you get the plant put in 
the ground, it makes for a fine tree.” 

The research will continue a few 
more years monitoring yields to 
ensure they are sustained in trees on 
high-performance rootstocks and to 
gather more information on “middle-
of-the-pack” rootstocks like Viking and 
Rootpac-R, Jarvis-Shean said.

Growers who need to make deci-
sions now, based on current results, 
should choose Titan, Nickels and FxA 
the best boron-resistant rootstocks.

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

By CECILIA PARSONS | Associate Editor
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Walnut leaf-out in late winter 
or early spring signals time to 
monitor for insect pest inva-

sions. Species of insect pests vary de-
pending on growing region, but growers 
and managers should be prepared with 
a plan for monitoring and suppressing 
populations before they cause economic 
damage to the crop.

Jhalendra Rijal, UCCE area inte-
grated pest management advisor in San 
Joaquin, Stanislaus and Merced coun-
ties, and Rachel Elkins, UCCE pomol-
ogy advisor in Lake and Mendocino 
counties, report very different insect 
pests that invade walnut orchards 
where they work.

Rijal’s territory includes many acres 

of conventionally grown walnuts where 
codling moth and navel orangeworm 
(NOW) are primary pests. He is also 
associate director for Agricultural IPM 
with the UC Statewide IPM program. 
Elkins works in an area with more 
organic walnut production and no 
pressure from codling moth or NOW. 

 Planning for Spring Pest 
Management in Walnuts: 
Leaf-Out is the Time to Start Monitoring 

By CECILIA PARSONS | Associate Editor

Continued on Page 16
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The major walnut pest in that region is walnut husk fly.
Pheromone traps and mating disruption products are the 

primary IPM tools adopted by walnut growers to track cod-
ling moth and NOW seasonal activities and reduce popula-
tion levels over time. Both should be employed early in the 
growing season, Rijal advised.

“These tools are critical in controlling codling moth and 
NOW and they should be placed in orchards in early March,” 
he said. 

In addition to conventional, some mating disruption 
products can also be used in organic production, but growers 
will need to make sure the products are approved for organic 
use, Rijal added.

Codling Moth
Codling moth emergence usually coincides with leaf-out 

of early walnut varieties, with the first flight of the overwin-
ter generation starting in early March. The first flight has two 
peaks. Pheromone traps can be used to establish biofix — the 
first date that moths are consistently found in traps and sun-
set temperatures have reached 62 degrees F. With biofix es-
tablished, growers can determine pest seasonal activity and 
time insecticide sprays if necessary. The UC IPM guidelines 
note that biofix points can vary from orchard to orchard and 
each should be monitored separately.  

Rijal said all codling moth caught in standard phero-
mone traps will be males. The combo traps with kairomone 
lures (CM-DA) attract both males and female moths. These 
traps should be placed in orchards by mid-March. The 
traps should be placed in the southeast quadrant of the tree 
six to seven feet high. Traps with the lures should be hung 
mid-canopy at a rate of one trap per 25 acres. These kairo-
mone traps are best used in orchards using mating disrup-

Continued from Page 14

In addition to checking traps, assess nuts for codling damage with each generation (photos by Jack Kelly Clark, courtesy University of 
California Statewide IPM Program.)
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tion or near orchards using mating 
disruption. The standard pheromone 
traps can be used to assess the effective-
ness and longevity of mating disrup-
tion products as trap shut down is the 
indicator of mating disruption work-
ing. UC guidelines recommend delay 
of insecticide sprays until the second 
generation, particularly in later-season 
walnut varieties.

Besides traps, checking nuts for 
codling moth damage around the end 
of each generation by sampling 1,000 
nuts is important to assess the potential 
damage level by this pest.

Mating disruption products should 
be hung in the upper quarter of the tree 
canopy before the orchard’s histor-
ic date of first flight biofix, which is 
typically mid-March in the central and 
southern San Joaquin Valley and early 
April in northern growing areas. 

 NOW
Monitoring plays a significant role 

in NOW management in walnuts, Rijal 
said. A comprehensive IPM approach 
includes not only cultural control with 
orchard sanitation, but use of mating 
disruption products and timed insec-
ticide sprays if needed. Removal of all 

tree and ground trash nuts is the im-
portant practice for NOW management 
for all nuts including walnuts.

Female traps including egg traps, 
pheromone traps and phenyl propio-
nate (PPO) lures can be used to track 
NOW flights early in the season.

Mating disruption dispensers are 
typically placed in the orchard prior to 
the first NOW flight—typically by the 
end of March.

Rijal, who is part of a UC research 
project to test mating disruption 
effectiveness in nut crop orchards, said 
this tool could help walnut growers 
minimize the damage by this pest and 
provide economic savings to the grower 
in the long run. However, with low nut 
prices in the current market, use of 
mating disruption may not be eco-
nomical if the NOW damage history is 
negligible. 

Pacific Flathead Borer
Another insect pest that has been 

resurging in California walnuts is the 
Pacific flathead borer (PFB). Rijal said 
that adult PFB emerge in summer, and 
female beetles lay eggs on cracked 
barks, pruning wounds or other 
natural openings in the bark of the 

Continued on Page 18

Walnut husk fly is a problem for walnut growers in the north part of the state though 
pressure is cyclical.
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young trunks as well as mature plant 
branches and twigs. Young larvae bore 
into the cambium layer and feed on it. 
D-shaped exit holes on trees are one 
sign of adult emergence.

Currently, there are no traps that 
can be used for monitoring for pres-
ence of PFB. Rijal said if an infestation 
is found, removal of dead or dying 
plant materials which contain larvae 
during the winter from the orchard 
is necessary, and destroying them is 
important. 

Aphids
Two aphid species that can damage 

walnut trees are the walnut aphid and 
the dusky-veined aphid. Walnut aphid, 
once a major pest, is now mostly con-

trolled by an introduced parasitic 
wasp. Both aphid species overwin-
ter in the egg stage of twigs. Eggs 
hatch as leaf buds on early walnut 
varieties begin to open. 

Sampling for aphid presence 
should begin in May and continue 
throughout shoot and nut growth. 
Leaflets from ten trees should be 
collected and checked in the upper 
surface for dusky-veined aphid 
and the lower surface for walnut 
aphid. In the absence of parasit-
ization, treatment should be con-
sidered if the average number of 
aphids is more than 15 per leaflet. 
If an average of 10% of the leaflets 
have dusky-veined colonies 
feeding, an insecticide application 

Continued from Page 17
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should be considered.

Walnut Husk Fly
Walnut husk fly is a mid- to late-sea-

son pest in walnuts, causing shell stain-
ing by their feeding. Sticky traps placed 
in the orchard by June 1 will determine 
if numbers require control measures. 
Rijal said this pest likes moist, shady 
areas, and traps should be placed in the 
trees with that in mind. Traps should 
be monitored, and if there is a sharp 
increase in numbers, an insecticide 
treatment should be considered.

“Spring is pretty quiet around here 
for walnut growers,” Elkins said. The 
bonus for this region is that codling 
moth and NOW are not found there. 
The majority of the walnut orchards 
in that northern area are managed 
with organic production methods, and 
growers rely on biological control for 
the pests they do have.

They do deal with walnut husk fly, 
Elkins said, though pressure is cyclical. 
Due to limits on the control products 
they can use, growers rely on monitor-
ing and trapping to determine WHF 

population levels.
Frosted scale can be an issue in 

some years, she said, but nurturing a 
healthy population of parasites that tar-
get this pest has kept scale from causing 
economic damage. Crawlers are treated 
early in the season before they settle 

and form covers. Oil treatments at 
delayed dormancy can also control new 
generations.

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com 
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Sampling soil, leaves and water helps orchardists 
monitor changes in salinity, alerts them to nutrient de-
ficiencies and, when soil sampling is done preplant, can 

prevent growers from planting a crop that may not perform 
well in a particular site.

In a UC-ANR webinar in October, Phoebe Gordon, a 
UCCE orchard systems advisor for Madera and Merced 
counties, shared information on the benefits of soil, leaf and 
water sampling, explained how and when to sample and 
provided information on how to read test results.

Tissue Tests for Nutrients
In general, Gordon said that she prefers leaf tests over soil 

tests to determine nutrient levels in plants, primarily because 
some nutrients such as nitrogen are mobile in soil, so getting 
a read on them can be difficult with a soil test.

“Plant tissue tests are best as a feedback for your nutrition 
program,” she said.

When sampling for a leaf tissue test, she advised growers 
to know the soil make up of an orchard. 

“You want to know first what your orchard looks like,” she 
said. “If you have any wild variations in soil types, you need 
to know where those areas are.

“Assuming your orchard is uniform, you want to wander 
through it at random and select leaves from all four quad-
rants of a tree,” she continued. “Make sure those trees are at 
least 40 feet apart because there can be small variations in 
soil, and, if you are only selecting in one area, you are at risk 
of not getting an accurate picture of the entire orchard.”

Also, Gordon said, growers should avoid combining good 
and bad areas of an orchard. “Because we manage nutrition 
based on irrigation blocks, it is best to not combine irrigation 
blocks,” she said.

In general, leaf tissue analysis will show a range from 
deficient to optimum. If results are below optimum, plants 
are deficient in nutrients and growers may need to increase 
nutrient applications. If plants are above optimum, she said 
growers may need to pull back on nutrient applications, par-
ticularly if experiencing lower than expected yields.

Making the Most of Soil, Leaf and 
Water Sampling
Understanding the status of the site and trees through lab analysis can help 
solve problems up front and improve production down the line.
By MITCH LIES | Contributing Writer

A preplant soil test is critical to long term success (photo by 
Marni Katz.)
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For almonds, pistachios and wal-
nuts, leaf tissue test standards are based 
on leaf samples taken in July, she said.

“Something to keep in mind,” she 
added, “is that many of these leaf tissue 
standards are set when the current crop 
is in development or mostly completed 
with development. So, you may not be 
able to adjust to the current season’s 
crop needs, but they will let you know 
how you need to approach fertilizer for 
next year’s crop.”

Gordon also said growers should 
take into account the appearance of an 
orchard when interpreting results. That 
can help determine that other issues 
are present that may need addressing. 

“If you have nutrient test results that 
look fine, but you have really poor vigor 
in your orchard, it may mean there 
is something else going on besides a 
nutrition deficiency,” she said.

Gordon also noted that plant nutri-
ent status is not just a factor of fertil-
ization. There are circumstances where 
plants have a hard time taking up 
nutrients, she said. Cold and wet soils, 
particularly early in the season, could 
lead to reduced nutrient uptake, as will 
compacted soils. And, she said, nutrient 
deficiency symptoms can look similar 
at times to herbicide damage. 

“In almonds, glyphosate drift and 
zinc deficiency look very similar,” she 
said. “This is a case where a nutrient 
test can help you figure out what is 
going on.”

Soil Tests
A preplant soil test, Gordon said, is 

often critical to the long-term success 
of an operation, both in regard to root-
stock and crop selection or, in some 
cases, to alert growers to issues that 
need addressing.

“There could be issues with salinity. 
There could be issues with boron. And 
plants are not equally tolerant to a lot 
of issues, so you want to make sure that 
you are putting a plant in the ground 
that is going to succeed because you are 
wasting money if you put in almonds, 
for example, in a high-salt ground,” she 
said.

She added that fixing issues prior 
to planting often is more efficient and 
effective than doing so after the fact. “If 

you do need to do something to fix soil 
issues, like maybe add gypsum to re-
duce salinity levels, you can more easily 
incorporate amendments into the soil 
during the soil preparation process,” 
she said.

When conducting soil tests, Gor-
don advised growers to pull eight to 
10 samples from multiple areas in an 
orchard, mix them together and send 
one composite sample to a lab.

“If you do a really good job of mix-
ing up the soil before sending it in, you 
are going to get a better-quality sample,” 
she said.

When doing a general soil sample, 
avoid the edges and middle of wetting 
patterns in orchards under micro-irri-
gation, Gordon said, and keep samples 
limited to the top 12 inches of soil, dis-
carding any surface debris. If sampling 
for salinity, more extensive sampling 
may be needed, including pulling from 
the edges of the wetted patterns and 
deeper in the soil. And don’t combine 
soil from a well-performing area and 

soil from a poor-performing area, she 
said.

Similar to collecting leaf samples, 
growers should pull multiple subsa-
mples of soil spread across an entire 

Continued on Page 22

In almonds, symptoms of glyphosate drift, 
pictured here, and zinc deficiency look very 
similar, according to UCCE’s Phoebe Gordon. 
A soil test, in these cases, can help deter-
mine what caused the symptom (photo 
courtesy P. Gordon.)
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block, she said, and, if sampling a block 
larger than 40 acres or at a site with 
very different soil types, should divide 
it up and send in two or more samples.

In general, Gordon said there are 
two types of soil tests: a general soil 
fertility test, which is going to provide 
readings of things like pH, cations and 
micronutrients, and a saturate paste 
extract test, which has been specifically 
developed for evaluating salinity. The 
results will be different across tests 
and come with different units, which 
could be parts per million, which is a 
concentration of nutrients in soil, or 
milliequivalents, which takes an ion’s 
size and the strength of its charge into 
account and allows a comparison of the 
activity between different ions.

Standard nutrient sampling can be 
beneficial, because it can alert growers 
to problems that are popping up, Gor-
don said. “But if you have an extensive 
problem, you are probably going to 
need more extensive sampling,” she 
said.

Both the general fertility and 
saturated paste tests measure soil pH, 
which is the measure of the concentra-
tion of hydrogen ions in a solution and 
affects plant uptake of nutrients. 

“[A soil pH measure] will tell you if 
you need to add something to raise the 
pH or add something to lower the pH,” 
Gordon said. “And it is helpful for de-
ciding how you are going to add some 
micronutrients to your orchard.”

Nutrient availability can change as 
soil pH changes, she said. “There is a 
sweet spot, between 6 and 7.5, where 
most nutrients are most available,” she 
said. She added that at times it can be 
more productive to change a fertiliza-
tion strategy than to try and adjust 
soil pH to increase the availability of a 
particular nutrient.

Water Tests
Getting water tested is another key 

step for maximizing crop production, 
she said. “This is critically important, 
because your soils are eventually going 
to look like what your water looks like. 

Especially if you have sodium, chloride 
and boron issues, you want to make 
sure you monitor this on a regular 
basis.”

When collecting water samples, 
Gordon advised growers to pull sam-
ples from every source they are using. 

“So, that can be canal water, as well 
as wells, and if you have multiple wells, 
you want to look at those separately.” 
If pulling from a well, she added, it is 
important to let the well run for at least 
30 minutes before pulling a sample.

“I know it can seem like a lot if you 
are turning in a ton of samples to a lab,” 
she said, “but it is important to remem-
ber, especially if you are working with 
plants that are really salt sensitive, that 
the better picture you have of what is 
going on at your site, the better deci-
sions you are going to be able to make.”

Continued from Page 21
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to hear from you. Feel free to email us at 
article@jcsmarketinginc.com 
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Cold temperatures usher in the dormant season, giving 
trees and growers a much-needed respite from the intensity 
of the summer months. The transition to dormancy and 

lack of visible activity within the orchard can belie the import-
ant processes that occur during this time. Just as growers are 
preparing for the start of another season with winter sanitation, 
pruning, fumigation and planting, the trees are also setting up 
for their next crop even during their physiological rest. Weather 
during this phase of the tree’s life cycle plays a crucial role.  

In fact, weather plays an important role at every stage of 
crop production, and farmers have understood this since the 
first seed was hand-planted thousands of years ago. Try to 

imagine one decision you make in the or-
chard that is not influenced to some degree 
by weather. Wind speed or temperature 
inversions often limit herbicide applications. 
Maximum temperature affects foliar sprays 
and how long field crews can work safely. 
Spring rains may delay the first irrigation, 
while frost conditions warrant turning the 
pumps on.

The question is not if weather data is 
critical for decisions, but if your weather 
data is accurate and usable enough to make 
the right decisions. Increasing the accuracy 
and usability of weather data in the field 
will help you better monitor and respond 
to these powerful forces of nature that are 
outside of our control. With shifting climate 
patterns observed over the last few years, 
the value of accurate weather data only 
increases as a management tool.    

Defining Accuracy
Accuracy in this context does not mean 

purchasing the most expensive weather 
station on the market or measuring down to 
the hundredth of a degree in temperature. It 
means investing in suitable equipment for a 
location that is representative of the actual 

PUTTING LOCAL 
WEATHER DATA 
TO WORK IN 
YOUR ORCHARDS

By SETH HANSEN | PCA, CCA, Contributing Writer

Continued on Page 26

On-farm weather stations provide a variety of 
weather statistics to growers and can be purchased 
based on a specific farm’s information needs (photo 
by S. Hansen.)

Ag Tech
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conditions in your field or fields.  
Weather data is generally abundant 

and easy to access. There are dozens of 
weather apps available for your phone, 
forecasts and current conditions are 
reviewed periodically on the radio, 
and public sources like the California 
Irrigation Management Information 
System (CIMIS) and Weather Un-
derground can be accessed online. 
The CIMIS network has 145 weather 

stations located throughout the state. 
However, does the weather from these 
public stations reflect the conditions in 
your field?  

For some, the answer may be yes. 
The level of accuracy needed depends 
on the purpose of the weather data. 
If your primary need is to anticipate 
spring frost events and start irrigation 
systems, the forecasted temperatures 
are probably sufficient to start the 
pumps so you can cover the acres you 
need to get across. This is especially 

true if you have 
been farming the 
field for years and 
know it only varies 
a few degrees from 
the local weather 
station. For other 
decisions, though, 
the distance from 
the public station, 
local topography 
or other climate 
factors may 
result in enough 
variance to war-
rant an in-field 
solution.  

Proving 
the Value

Nathan Stew-
art, independent 
crop consultant 
and President 
at AgVantage 
Consulting Inc., 
has seen the value 
of in-field weather 
data. Initially fo-
cusing on clients’ 

fields that were located the furthest 
from public weather stations, Stewart 
and his growers have benefited from an 
expanding network of stations. 

“For some weather stations, we have 
noticed a significant difference with the 
closest public station, and in terms of 
pest phenology models, seen a 10-day 
difference in treatment timing,” Stew-
art said. “That is the difference between 
an insecticide treatment working or not 
working.”

An ominous reality facing the in-
dustry is the steady phase-out of many 
broad spectrum and long-residual pes-
ticides. Newer selective products target 
pests at a particular stage in their life 
cycle, and missing that precise treat-
ment timing can result in a failure to 
control the pest, leading to crop dam-
age. Just as it would be unwise to rely 
on a navel orangeworm trap 10 miles 
away to monitor your pest population, 
so might tracking your degree days 
from a weather station 10 miles away. 

“My analogy is like trying to shoot 
a sniper rifle without a scope,” Stew-
art said. “If you are going to use very 

Continued from Page 24

“THE BIGGEST VALUE THAT WEATHER STATIONS 
ADD TO GROWERS IS NOT TODAY’S WEATHER, 
BUT IT’S THE HISTORICAL DATA.”
- NATHAN STEWART, AGVANTAGE CONSULTING

Weather monitoring apps, such as Davis’ 
EnviroMonitor pictured here, can track 
multiple sensors and monitor a system’s 
overall health.
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precise products, why aren’t you using 
more precise weather data?”

This does not mean that growers and 
crop consultants should ignore weather 
data from surrounding areas. Regional 
weather conditions can help confirm 
the local readings, and historical data 
can train us to respond to weather pat-
terns we have encountered in the past. 
Stewart notes that, “The biggest value 
that weather stations add to growers is 
not today’s weather, but it’s the his-
torical data.” The big challenge then 
becomes how to process all of that data, 
identify the patterns and respond in a 
timely manner. If you want to realize 
all the value local weather can bring, 
from frost protection, to pest manage-
ment, chill portion tracking and irriga-
tion scheduling, you will need to find 
a system that can process the weather 
data for you and extract meaningful 
insights or send alerts when a threshold 
is passed.

Practical Considerations
Companies that provide weather 

hardware and software are focused on 
overcoming these and other challenges 
common to on-site weather stations. In 
terms of accessibility, weather data can 
feed directly into growing degree-day, 
pest phenology and irrigation sched-
uling models which display in web 
or mobile apps for convenient access. 
Some will allow you to set temperature 
thresholds for alerts. Many stations 
send data to a centralized cellular 
gateway, which can also integrate soil 
moisture sensor feeds. When deciding 
on a particular system, consider how 
you will view your weather data, if 
you can share it with others who need 
access and if you already have a gateway 
that weather sensors can utilize.

Another important consideration 
is the installation and maintenance of 
sensors, which is critical to their per-
formance. Kaylan Pollard, Agricultural 
Sales Manager at Davis Instruments 
Corporation, cites several consider-
ations that go into installing and main-

taining weather sensors.  
“It is important to install your main 

sensor suite located in an area that is 
easy to maintain,” she said.  

For example, rain gauges can be in-
stalled above or outside of the orchard 
canopy, since litter like falling bloom 
and leaves can fill up the gauge and give 
inaccurate readings. Bird droppings 
and dust must also be cleaned from 
solar panels periodically. Other sensors 
like temperature and humidity should 
be located within the orchard to accu-
rately read conditions inside the canopy.  

If installing weather sensors seems 
daunting, you have options for assis-
tance. For the moderately tech-savvy 
user, Pollard describes, “With Davis’ 
EnviroMonitor configuration app, the 
hardware will come to you and walk 
you step-by-step through setup, config-
uration, adding sensors and monitoring 
system health.” 

For others who need additional help, 
there are service providers who can do 
a complete install and include regular 
system maintenance in the service 
package.

Forecasting the Future
Regardless of your views on the 

causes of climate change, climate pat-
terns do change, and they can have ma-
jor impacts on crops. Whether it is late 
spring rains, summer smoke and high 
humidity, or extended fall heat, each 
pattern can promote issues that need to 
be addressed. Furthermore, expanding 
regulatory efforts that reduce nutrient, 
irrigation and pesticide inputs will 
force us to become more precise with 
our applications in order to maintain 
productivity. Local, accurate weather 
data may be one of the most important 
tools we can start using today in order 
to prepare for a stormy future.

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

With the help of our
advisors and most
powerful tools yet,
AgCode’s newest
generation of farm
management software
will take your
operation to the next
level.

Sign up this year and
we’ll add AgCode
Passive™, our real-
time GPS data
collection solution, 
for free.

People growers
trust.

Technology that
works.

www.agcode.com

December 2020        www.wcngg.com                  27



In times of war, combatants have 
been known to pick up the weapons 
left behind by retreating troops and 

use them against the very people who 
had previously depended on them for 
protection. It’s hard to believe that this 
illustration applies to California water 
law, but in today’s world, anything is 
possible.

The Clean Water Act, the basis of 
which was enacted in 1948 as the Fed-
eral Water Pollution Control Act and 
amended in 1972, is the fundamental 
structure for regulating pollution dis-
charges into the waters of the U.S., in-
cluding wetlands. That means if you’re 
going to discharge pollutants from a 
point source into U.S. waters, you are 
required to obtain a National Pollutant 
Discharge Elimination System (NP-
DES) permit. According to EPA, this is, 
“…to ensure that the discharge does not 
hurt water quality or people’s health.”

Congressional law says that agricul-

tural drainage is a “non-point” source 
and is exempt from NPDES permits, an 
action that has been confirmed by the 
courts numerous times. 

 Legal Complications
In 2011, the Pacific Coast Federa-

tion of Fishermen’s Associations, along 
with numerous other litigants, filed suit 
against the Bureau of Reclamation and 
farmers on the Westside of the San Joa-
quin Valley using the Clean Water Act 
to try and stop drainage activities that 
are necessary for the long-term viabil-
ity of the region’s farmland. According 
to the lawsuit, certain members of the 
San Luis & Delta-Mendota Water Au-
thority, “…illegally discharged drain-
age polluted water into San Luis Drain 
and Mud Slough.” 

This is false and the court rejected 
that argument. 

In addition, the drainage targeted by 
the lawsuit has consistently met water 

quality requirements set by the Region-
al Water Quality Control Board.

It is understandable that fishing 
organizations would have an interest 
in protecting the quality of water that 
could ultimately flow into areas where 
they fish. However, their lawsuit is mis-
guided because any drainage coming 
into the system already meets the high 
standards set by the Regional Water 
Quality Control Board.  

Over the course of the next nine 
years, the federal court consistently 
ruled against the plaintiffs for a vari-

Should Wetlands Be 
Regulated Like Factories?
Clean Water Act Rules Place Undue 
Burdens on the Few Existing Wetlands

By MIKE WADE | California Farm Water Coalition

Continued on Page 30

“The Clean Water 
Act was 
intended to 
protect 
wetlands, not 
attack them.”

—Ric Ortega, 
Grassland Water 
District

Litigants have made false claims that there has been illegal polluting drainage activity in 
the San Luis Drain.
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ety of reasons. The court rejected the 
litigant’s claims twice in 2013, again in 
2014 and 2016, and three times in 2017. 

Now, the fishing organizations have 
set their sights on the region’s wetlands. 
And, as Ric Ortega, General Manager 
of the Grassland Water District, put it, 

“The Clean Water Act was intended to 
protect wetlands, not attack them.” The 
State Water Resources Control Board 
considers wetlands to be “irrigated 
lands,” further supported by the fact 
that wetland areas are required to par-
ticipate in the irrigated lands regulatory 
program. 

The litigants, by claiming that the 
San Luis Drain contains subsurface 
flows from what they consider to be a 
non-exempt source (the area’s wet-
lands,) want an NPDES permit to be 
required to cover whatever subsurface 
drainage occurs due to managing the 
region for waterfowl and other migra-
tory birds.

The NPDES permitting process is 
arduous and expensive and places un-
necessary burdens on farms trying to 
preserve and coexist with our precious 
remaining wetlands. If the litigants are 
successful in California, it could set 
a precedent for wetlands areas across 
the U.S., forcing them to comply with 
Clean Water Act requirements that 
were intended for factories and other 
intensive “point-source” operations.

The Clean Water Act was passed by 
Congress to protect our nation’s water-
ways, including wetlands, and now it 
is being used as a weapon against the 
very areas it was intended to protect. 
With only 5% remaining of the historic 
wetlands in the San Joaquin Valley, it is 
irresponsible to increase the regulatory 
burden under which they exist. Our 
wetlands must be protected. Forcing 
them to comply with increased regu-
latory permitting is the wrong way to 
do it.

Continued from Page 28

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

Wetland areas, such as grasslands like the one pictured, are required to 
participate in the irrigated lands regulatory program (photo courtesy Grassland 
Water District.)

Only 5% of historic wetlands remain in the San Joaquin 
Valley (photos courtesy CFWC.)
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The clock is ticking as the time has 
come for California businesses with 
five or more employees to provide 

anti-harassment training for their 
employees. California’s SB 1343 requires 
employers to provide one-hour training 
for non-supervisory employees and two 
hours of training for supervisors every 
two years. However, please note that 
farm labor contractors are the exception 
to this rule and are required to provide 
supervisors training on an annual basis 
to comply with California’s Division of 
Labor Standards Enforcement. The orig-
inal deadline to provide this training 
to employees was Jan. 1, 2020, however 

Governor Newsom extended this dead-
line to Jan. 1, 2021 with the passage of 
SB 778.  

This new regulation makes a few 
assumptions such as that your business 
already has in place an anti-harass-
ment policy. If your company does 
not have a policy created, time is of 
the essence and it is urgent to get one 
established. If you do have your policy, 
it would be an opportune time to 
review it and ensure it meets current 
regulatory standards. The California 
Department of Fair Employment and 
Housing (DFEH), which is the state 
agency with regulatory oversight on 

PersonneL & LanD ManagemenT

ProvidinG DependablE LaboR — SecurinG HR & SafetY CompliancE since ‘95

(559) 625-5152VISAL IACOTCAG.COMWEBSITE (661) 588-8675BAKERS

-F I ELD

By THERESA KIEHN | Acting President and CEO, AgSafe

Anti-Harassment Training Deadline Approaching
ARE YOU COMPLIANT? 

All employees are required to be provided 
with the DFEH 185 pamphlet as a part of the 
hiring process and anti-harassment training 
(photo courtesy AgSafe.)   
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this issue, mandates written policies 
contain the following elements: 

List all protected groups under the 
California DFEH. 

Indicate that the law prohibits 
coworkers and third parties, including 
supervisors and managers with whom 
the employee comes into contact, from 
engaging in prohibited harassment. 

Create a complaint process that en-
sures confidentiality to the extent possi-
ble, a timely response, an impartial 
and timely investigation by qualified 
personnel, documentation and tracking 
for reasonable progress, appropriate 
options for remedial actions and reso-
lutions, and timely closures. 

Provide a complaint mechanism 
that does not require an employee to 
complain directly to their immediate 
supervisor. That complaint mecha-
nism must include but is not limited to 
including: provisions for direct com-
munication, either orally or in writing, 
with a designated company represen-
tative; and/or a complaint hotline; and/
or access to an ombudsperson; and/
or identification of the DFEH and 
the United States Equal Employment 
Opportunity Commission as additional 
avenues for employees to lodge com-
plaints. 

Instruct supervisors to report any 
complaints of misconduct to a desig-
nated company representative, such as 
a human resources manager, so that the 
company can try to resolve the claim 
internally. 

Indicate that when the employer 
receives allegations of misconduct, it 
will conduct a fair, timely and thorough 
investigation that provides all parties 
appropriate due process and reaches 
reasonable conclusions in a timely basis 
based on the evidence collected. 

Make clear that employees shall not 
be retaliated against because of mak-
ing a complaint or participating in an 
investigation. 

In addition to ensuring your 
company policy is compliant, employ-
ers are also required to provide their 
employees with a copy of California’s 
DEFH 185 pamphlet and post a copy of 
the Department’s employment post-

ers entitled “California Law Prohibits 
Workplace Discrimination and Harass-
ment” and “Transgender Rights in the 
Workplace”. Additionally, the Federal 
Equal Employment Opportunity Com-
mission’s poster “Equal Opportunity 
is the Law” should also be posted for 
employees to review.   

Employee training is required to 
include information and practical 
guidance regarding both federal and 
state regulations. Additionally, it 
should include examples of prohibited 
conduct and provide information on 
how to prevent abusive conduct and 
harassment based on sexual orientation, 
gender identify and gender expression. 
Training must be conducted within six 
months of an individual being hired, 
and employers are required to retain 
training documentation as well as the 
materials utilized to train employees 
for at least two years. Training can take 
place in a classroom setting, online 
or in any other effective, interactive 
format in a language that employees 
understand and 
comprehend. For 
more information 
on DFEH, please 
visit www.dfeh.
ca.gov. 

For a successful 
anti-harassment 
program, it is im-
perative that your 
management team 
makes this issue 
a priority within 
your operation. 
Investing time 
into reviewing 
your company 
policy and agency 
regulations as well 
as ensuring you are 
providing quality 
training experi-
ence with your 
employees will 
demonstrate your 
commitment to a 
safe work environ-
ment. It is also 
equally important 

to take employee complaints serious-
ly, complete a timely and thorough 
investigation and take appropriate 
disciplinary actions as necessary. If you 
should need guidance or assistance 
with developing your program, training 
or incident investigations, please do not 
hesitate to contact the AgSafe office for 
help.  

AgSafe is a 501c3 nonprofit providing 
training, education, outreach and tools 
in the areas of safety, labor relations, 
food safety and human resources for the 
food and farming industries. For more 
information please visit www.agsafe.org, 
call (209) 526-4400 or email  
safeinfo@agsafe.org.

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com 
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Plant pathologists say the number of 
calls has increased as well as the level 
of concern, as a combination of factors 

have combined to put late blight on the 
front burner for many pistachio growers 
going into the 2021 season.

“We are getting a lot of calls lately about 
this problem, more so in the last couple 
of years,” said UC Davis plant pathologist 
Themis Michailides, who is based at the Ke-
arney Agricultural Research and Extension 
Center in Parlier. “It is a big issue in some 

areas where they are prone to the devel-
opment of the disease, and it is getting 
more prevalent now because we are getting 
resistance in the pathogen that causes late 
blight of pistachio.”

Particularly this past summer, as smoke 
from wildfires trapped humidity and 
created an ideal environment for disease 
development, grower concerns were ratch-
eted up a notch, Michailides said.

“We saw more diseases develop this 
summer and had more calls with growers 

reporting problems with 
Alternaria in pistachio,” he 
said.

“I have talked with PCAs 
and UC farm advisors who 
say they are frantically 
receiving some calls for this 
disease,” said fellow UC Da-
vis plant pathologist Paulo 
Lichtemberg, who is also 
based at the Kearney center.

Never top of mind for the 
pistachio industry, late blight 
nonetheless has long been 
an issue and particularly in 
some areas. According to 
UC Davis literature, Alter-
naria late blight first showed 
up in California pistachios 
in the late 1990s. By the 
early 2000s, the California 
Pistachio Commission, now 
the California Pistachio Re-
search Board, was support-
ing research to control the 
disease, Michailides said.

Fungicidal Resistance
Shortly after its arriv-

al, the disease’s primary 
pathogen, Alternaria alter-

Late Blight Concerns 
in Pistachios 
Spray Early in the Season
Before It Is Too Late
By MITCH LIES | Contributing Writer

Alternaria late blight on pistachios, shown 
here on a Kerman cultivar in a Tulare 
County orchard, occurs as black angular or 
circular lesions on leaves. Spots that can 
be seen on the fruit also are an indication 
of late blight infection (photos by Paulo 
Lichtemberg, UC ANR.)

These artificially infected leaves show 
Alternaria late blight symptoms in pistachios. 
Black spores develop in the center of leaf 
lesions when humid conditions are present.
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nata, already was showing fungicidal 
resistance. According to a 2018 research 
report written by Lichtemberg, Micha-
ilides and other Kearney researchers, 
just two seasons after carboxamide 
fungicides were registered in pistachios, 
in 2003, there were reports of resistance. 
By 2010, according to the report, more 
than half of the isolates that were tested 
showed resistance to the fungicides.

Resistance among isolates in a 
lab, of course, doesn’t automatically 
translate to resistance in the field, and 
carboxamide fungicides continue to 
provide disease control, UC Davis 
plant pathologists say. But as growers 
rely on carboxamide and other SDHI 
fungicides to control a variety of dis-
eases, including Botryosphaeria, which 
Lichtemberg counts as by far the big-
gest disease problem facing pistachio 
growers, researchers are concerned that 
the control is breaking down.

“This group of fungicides, the 
SDHIs, are very important, not only 
for Alternaria late blight, but also for 
Botryosphaeria,” Lichtemberg said. 
“And there are locations where growers 
have complained because they expected 
better control [of late blight].”

QoI fungicides, such as pyraclos-
trobin and azoxystrobin, provide an 
alternative to the SDHIs and are ranked 
in the UC Statewide IPM Program 
Pest Management Guidelines as the 
most effective and least likely to cause 
resistance when treating for late blight 
in pistachios. But, Lichtemberg noted, 
the fact that the SDHIs and QoIs have 
different active ingredients has little 
effect on their ability to slow resistance 
when used in mixtures or alternated 
as both classes of fungicides work by 
inhibiting mitochondrial respiration, 
just at different sites.

The same genetic mutation that cre-
ates resistance in one creates resistance 
to the other active ingredient, Lichtem-
berg said.

“These two groups are very sensitive, 
and they need to be used very carefully,” 
Lichtemberg said, “mainly because they 
are used in multiple mixes.”

DMI fungicides offer a viable alter-
native with a different mode of action, 
Lichtemberg said, and work fairly well. 
“But, in field trials, you get better con-

trol with the SDHIs,” Lichtemberg said.
“The SDHIs are more effective, but 

they have a higher risk of failure,” he 
added.

Disease Symptoms
Alternaria late blight occurs as 

black angular or circular lesions on 
leaves of both male and female trees. 
When pistachio fruit is maturing, the 
lesions appear with a red halo on hulls, 
according to the IPM website. Black 
spores develop in the center of the leaf 
lesions when humid conditions prevail 
in orchards. Leaf infections can cause 
severe premature defoliation and create 
problems during shaking of trees at 
harvest.

Multiple lesions on leaves and fruit 
cause leaf blight and deterioration of 
hulls, which results in shell staining, 
according to the report. Excessive 
growth of the fungus can invade ker-
nels, resulting in kernel decay.

Continued on Page 36
Shell staining, as seen here, can result from 
multiple lesions of the late blight patho-
gen on leaves and fruit.
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In the 2018 report from Michailides, 
Lichtemberg and others, it was noted 
that severe infection can cause losses 
exceeding $1,000 per acre.

The disease tends to be prevalent un-
der certain environmental conditions, 
particularly high humidity, according 
to the UC Davis plant pathologists. Be-
cause of that, it tends to be more prob-
lematic in some areas than in others. 
Where it is a problem, growers don’t 
have the luxury to hold off on sprays 
until seeing symptoms, they said.

“You cannot wait and watch for this 
disease,” Michailides said. “If you are 
in an area where it develops historically 
year after year, you have to spray. If you 
see symptoms, it is too late.”

Fungicide treatments typically 
should begin at the beginning of June, 
Lichtemberg said, and run through 
July, with three treatments required in 
some areas. Where disease pressure is 
marginal, growers at times can get by 

with two sprays or even one in some 
years, Lichtemberg said. Typically, the 
treatment close to the 4th of July is the 
most important, Michailides said.

Cultural Practices
Several cultural practices can min-

imize disease pressure, according to 
the IPM site, including winter pruning 
to improve air movement and manag-
ing tall, dense weeds on the orchard 
floor to reduce humidity levels and leaf 
wetness.

If the disease is serious, adjust the 
irrigation schedule and add gypsum to 
minimize standing water from August 
to harvest, the IPM website recom-
mends. Also, it advises growers to use 
subsurface irrigation if economic to 
reduce disease incidence and severity.

The site also notes that growers 
might want to “weigh disease severity 
against the impact of deficit irrigation 
on shell splitting.”

In general, the report states: “Alter-
naria blight is difficult to control and 
requires a combination of management 
approaches.”

As for managing resistance, 
Lichtemberg said it is important for 
growers to alternate not only active 
ingredients, but also modes of action. 
Rotating between the Group 7 fungi-
cides, which include carboxamide, and 
the Group 11 fungicides, which include 
the strobilurins, for example, does little 
to slow the buildup of resistance.

Also, Michailides cautioned growers 
from treating for the disease late season. 
Not only is this ineffective, it can com-
plicate matters as well.

“We tested that approach,” he said, 
“and found out those sprays are not 
effective. In fact, they make the disease 
more aggressive. Once you have the 
symptoms, you have so much inocu-
lum, it doesn’t prevent infection.”

Continued from Page 35
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Ward and Rosie Burroughs of 
Burroughs Family Orchards 
are finding that being a regen-

erative farm is financially sustainable. 
Organic and/or regenerative-grown 
almonds command a higher price than 
their conventionally grown counterparts, 
although the cost to produce them is 
also higher, Rosie said. But margins and 
the bottom line aren’t the only reason 
the Burroughs have chosen regenerative 
farming.

“We believe in what we’re doing. We 
realize not everyone can do it, but for 

us it’s a tremendous fit,” Ward said. “It’s 
helping our soil health and the biology 
in our soils.” 

It’s also about crop resiliency to a 
changing climate. “A 1% or 2% differ-
ence in temperature can wipe out a 
crop,” Rosie said. “I think the microbes 
in the soil can protect our trees with the 
resilience to endure the extreme climate 
incidences.” 

Only about 1% of the almond 
orchards in California are farmed with 
regenerative practices. As part of that 
1%, Ward and Rosie and their grown 

children farm around 1,000 acres in 
northern Merced County. In 1988 they 
planted their first almond trees, ini-
tially growing almonds conventionally. 
Around 15 years ago, they switched to 
organic and then regenerative manage-
ment. 

There are four major practices that 
are key to running a successful regener-
ative almond orchard: 

1) No tilling: leaving soil undisturbed     
& maximizing groundcover. 

2) Maximizing biodiversity.  
3) Maintaining living roots to sup-

port soil biology. 

By DANITA CAHILL | Contributing Writer

ALMOND GROWER BANKS ON 
REGENERATIVE ALMOND 
ORCHARD PRACTICES
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Continued on Page 40

Cover crop diversity and root depth help promote 
microbial activity in the soil, even in young orchards 
(all photos courtesy R. Burroughs.)

The Burroughs graze their dairy cows in the orchard during the 
winter months.  

4) Minimizing use of synthetic 
inputs and incorporating use of com-
post, compost teas, manures or livestock 
grazing when and where possible. 

No-Till Cover Crops 
The Burroughs use no-till drills to 

seed their orchards and pastures. They 
over-seed their pastures twice a year. 
On pastures with more existing cover, 
they’ve found that the Sunflower no-till 
drill works best. On areas with less cov-
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Full bloom at the 1,000-acre Burroughs Family Orchards near Merced, Calif.

er, they use an Aitchison no-till drill. 
Once the Burroughs have estab-

lished a cover crop  on the orchard 
floors, they don’t need to disk, and they 
don’t need to plant seed every year. 

“We let the winter rains bring up the 
seeds in the ground to be our cover crop 
in the almonds,” Rosie said.

The Burroughs use native and res-
ident vegetation as cover crops in the 
wintertime. 

“In our older orchards we’re not 
doing a lot of cover crop seeding. Where 
we have tried to make sure to plant 
cover crops is in younger orchards and 
re-plantings,” Ward said. 

In one orchard, they pulled the 
trees, ground the wood and recycled it 
back onto the land. They had previously 
tested the soil and found nematodes. So, 
they used a mustard and radish mix in 
the cover crop as recommended to de-

crease nematode numbers. Last winter, 
they planted a new orchard in that block. 
The nematodes are in check and the 
young trees are doing well.

The Burroughs try to make their 
cover crops as diverse as possible. They 
plant cereal grains such as oats, wheat 
and barley along with some peas and 
vetch. Often, they will add mustards and 
daikon radish. Other seed in the cover 
crop mixes include cow peas, red clover, 
white clover, forage sorghum, millet, 
brassicas, vetch, perennial rye grass, fes-
cue, orchard grass, chicory and plantain.

“Diversity and root depth are key in 
feeding microbes in the soil,” Rosie said.

“Even in our dry, arid summers, we 
can mow, but still keep that ground cov-
ered,” said Ward, noting that 2020 was 
the toughest year he’s ever experienced 
for dealing with grass, likely because of 
the May rains. “We need more legumes 
in our native grasses. It’s harder to break 
down the cellulose in the grass.” 

The Burroughs don’t irrigate their 

cover crops, except in young orchards. 
When they do plant seed, they drill 
either right before or right after a rain. 

Integrating Livestock 
The Burroughs family also own and 

operate two organic dairies. They did 
some grazing on the cover crop with 
dairy cows before the almonds were 
planted. The cows didn’t just eat the 
grains; they ate quite a bit of the mus-
tard and radish as well, Ward said. 

“It was a tremendous volume of feed,” 
he said. 

The Burroughs got about 7 to 10 days 
grazing out of it, moving the cows every 
12 hours.  “It worked really well. We 
wanted to try to recycle as much as we 
could, which we did,” Ward said.

In their older orchards, the family 
runs dairy heifers. Ward warns that the 
trees can’t be too small, and the heifers 
can’t be too big. Timing is also import-
ant. It’s a short grazing window  from 
December through March. Livestock 

Continued on Page 42
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must be out of the orchard at least 120 
days before harvest. 

“Rest periods are key,” Ward said 
about ground cover. “The plants need 
time to regrow again. Normally be-
tween three to four weeks, depending 
on the time of the year. Root systems 
that have grown from the plants the 
livestock have just eaten, that’s what’s 
feeding the microbes in the soil. That’s 

what’s putting the carbon 
in the ground and keeping 
it there.” 

The Burroughs tried 
sheep in an orchard one 
spring. The sheep did a 
good job grazing down the 
cover crop, but they barked 
some trees. If you’re going 
to use sheep, “Make sure 
sheep have been mineral-
ized so they aren’t craving 

the bark,” Rosie said. 
The Burroughs also use chickens in 

the winter and spring to recycle nutri-
ents. They have some chicken trailers 
that fit between the tree rows. The trail-
ers are moved daily.  

Compost and Compost Tea
For the past 15 years, the Burroughs 

have been on a consistent compost 
regime. They make a fungal-dominated 
compost with Dr. David Johnson’s beam 
compost. It takes 12 months to complete 
each batch. 

“We call it our black gold,” Ward said. 
“What we’re trying to do, of course, is 
augment the biology of the soil.” 

Compost tea is made daily in a 
500-gallon brewer. It takes 24 hours to 
brew, then it is fertigated onto the or-
chards daily during the growing season 

– from mid-April until mid-August. 

Managing the Orchard Floor
“When you quit spraying herbicide, 

you get a tremendous amount of vege-
tation which has to be managed,” Ward 
said. 

The family mounts side mowers on 
the front of their tractors. They’ve raised 
the double irrigation drip lines up high 
enough to be out of the way of the mow-
ers. They mow three times in the early 
spring to manage orchard floors and 
continue upkeep of floors until harvest.   

In one orchard, they tried a sev-
en-year weed cloth to keep the vegeta-
tion from growing directly under the 
trees. “It was a great way to control 
weeds,” Ward said. “But the voles came 
in. They wanted to bark the trees and eat 
the roots. That was a real negative.” 

There are other challenges that pop 

Continued from Page 40
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Ward Burroughs with some of his “black gold” compost. 
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up with regenerative farming. “In an 
organic-regenerative orchard, we have 
more dead wood and more grass to deal 
with during harvest.  We pick up nuts 
twice; once to condition the almond 
windrows, which removes the grass, 
twigs and foreign debris, and the second 
time to pick up the clean windrows,” 
Rosie said.

Other Regenerative Considerations
Pruning young trees in the Bur-

roughs’ orchards starts at 42” off the 
ground, instead of the standard 32”. 
Ward says the taller trunk height is 
important going forward with develop-
ing catch-frame harvesting for almonds, 
which will address air quality issues.

The Burroughs installed solar panels 
in their orchard. They are not in an 
irrigation district, so they must pump 
groundwater. It takes 11 pumps to 
water the almond orchards and the two 
dairies on 1,900 acres.  All have solar 
installations. 

The Burroughs plant hedgerows of 
natives, including oak, fruit and flow-
ering trees, shrubs and plants as habitat 
for the beneficial insects and birds. 

“We have something in bloom every 
day of the year,” Rosie said. “Since we’ve 
become organic/regenerative farmers, 
every year we’ve had new species of 
birds finding homes at our place, so 
our farm has become a sanctuary for 
wildlife.”

Burroughs Family Orchards was 
recently included in research done by 
Tommy Fenster through the Ecdysis 
Foundation of South Dakota and the 
Departments of Biology and Earth 
and Environmental Science, CSU East 
Bay. The project compared regener-
ative-farmed almond orchards with 
conventional orchards.

“We had to find the growers who were 
leading this charge in regenerative farm-
ing. Many people said this couldn’t be 
done with almonds,” said Dr. Jonathan 
Lundgren of the Ecdysis Foundation. 

Continued from Page 44

Comments about this article? We want 
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The Burroughs generate a fungal-dominated compost tea as part of its fertilizer plan.
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Pistachios are arguably the most profitable permanent 
crop currently being produced in California. Bob Klein, 
manager of the California Pistachio Research Board, 

reported in the opening session of the 2020 UCCE Pistachio 
Short Course that the number of acres being planted to pista-
chios does not appear to be slowing down and domestic and 
export markets remain strong.

“Pistachios can grow where some other crops cannot,” 
Klein said, noting their adaptability to a range of environmen-
tal conditions.

While there is no perfect site for pistachio production, 
UCCE orchard advisor Katherine Jarvis-Shean said most 
areas in the Central Valley are potential sites for planting 
pistachio trees. 

“There are pluses and minuses in all areas, but management 
of many of these issues is possible,” Jarvis-Shean noted.

Jarvis-Shean, who works with growers in Yolo, Solano and 
Sacramento counties, noted that the southern San Joaquin 
Valley counties of Fresno, Tulare and Kern lead in number of 
bearing pistachio acres. Madera and Merced counties lead in 
the northern San Joaquin Valley. The Sacramento Valley has 
about 6,000 bearing acres and another estimated 4,000 acres 
non-bearing, with many blocks planted to the relatively new 
cultivar Golden Hills.

Environmental Challenges by Region
Environmental challenges for pistachio production in 

different regions of the Central Valley include rainfall during 
bloom, warm winter temperatures and lack of adequate chill, 
hard freezes, rainfall during harvest, water and soil quality. 
Fruit development in pistachios is driven by temperature, 
Jarvis-Shean said, but so is pest pressure.
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Regional Considerations 
for Pistachio Growers
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selecting a site for planting new orchards
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Fruit development in pistachios is driven by temperature, but so is pest pressure (photo by C. Parsons.)

“There are pluses and minuses 
in all areas, but management of 
many of these issues is possible,” 

- Katherine Jarvis-Shean, UCCE

"
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Rainfall
She cited historical weather data 

gathered from four Central Valley 
weather station sites where pistachios 
are grown. To the north in Durham and 
in Davis, rainfall is more likely during 
the months of April and May than it is 
in westside Firebaugh and Belridge to 
the south. Rain during bloom not only 
interferes with pollination, but the mois-
ture completes the disease triangle of 
susceptible hosts, pathogens and water 
to move pathogens into the tree. New-
er male cultivars with different pollen 
shedding times can help growers hedge 
their bets in those areas, Jarvis-Shean 
said.

Shell Development
Climate drives development of pis-

tachio nuts during the growing season 
and contributes to volume, embryo 
length and firmness of shells. Embryo 
length is important, Jarvis-Shean 
explained, as it pries the shells open at 
harvest. UC research conducted by UC 

Davis plant scientist Louise Ferguson 
showed that once the heat unit thresh-
old is reached, for each 100 additional 
units, the rate of split shell nuts increas-
es by 10%.

Sacramento Valley growing areas 
have a higher percentage of closed shells 
at harvest, but that percentage also 
varies by variety and explains why the 
earlier maturing Golden Hills variety is 
popular in the north. On the other end 
of the spectrum, high heat units also 
drive navel orangeworm (NOW) devel-
opment in orchards. Southern growing 
regions can have four generations of 
NOW while often only three develop 
in the Sacramento Valley by the end of 
September.

Chill/Freeze
Chill considerations have become 

more important with recent warmer 
winters. Sufficient cold temperatures 
during the late fall and winter and 
minimal exposure to warm day time 
temperatures during that time are the 

optimal for pistachio trees. Lack of ade-
quate chill can result in delayed bloom, 
poor male overlap, higher percentage of 
blank nuts and may require more than 
one shake at harvest due to later matur-
ing nuts. Northern growing areas have 
on average more chill than the southern 
San Joaquin Valley growing areas, but 
choosing cultivars to improve bloom 
overlap can help with pollination and 
fruit set.

Winter juvenile tree dieback, an issue 
with young pistachio trees affected by 
freezing temperatures, is not a bigger 
issue in northern growing areas, Jar-
vis-Shean explained, as it has more to 
do with topography and low areas where 
colder air settles.

Water Quality
Productive life of a pistachio orchard 

depends on water quantity and quality. 
Both of those inputs vary across the 

Continued on Page 48
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state. Jarvis-Shean said trees can use 42 
inches of water for maximum produc-
tion, but they can get by with much less. 
Trees will survive, but yield will be af-
fected. Poor water quality may increase 
water demand. 

Source of water makes a difference 
in the quality. Northern growing areas’ 
higher precipitation amounts can 
help meet irrigation needs and aid in 
flushing salts down past the root zone. 
Groundwater quality is an issue in many 
San Joaquin Valley growing regions, 
and supply may become an issue in 
areas of critical overdraft. Groundwater 
tables are not as depleted in the north, 
Jarvis-Shean said.

Soil Quality
Soil texture and quality varies 

throughout the Central Valley. However, 
soil development due to different geo-
logical influences does present a lot of 
variability. Saturated or easily saturated 
soils can be due to past history of river 
bottom sites or high water tables. The 
Sacramento Valley tends to have heavier 
soils and Delta sites can have high water 
tables, affecting root systems of trees 
and leaving them open to fungal disease. 
The area from north of Merced to the 
Sacramento areas has very limited pista-
chio production due to higher moisture 
levels that are conducive to disease.

There is no ideal soil for pistachio 
production. Trees have been planted in 
many types of soils and have adapted, 
Jarvis-Shean said. All soils have advan-
tages and disadvantages in pistachio 
production. Clay soils may become 
easily saturated, but also hold nutrients 
better in the root zone. Sandy soils leach 
out more nutrients but provide a drier 
and healthier environment for tree roots.

While there is not a perfect site for 
pistachios, Jarvis-Shean said that man-
agement of issues is possible. For heat, 
chill, water and soil, early decisions on 
planting are key to a productive pista-
chio orchard. Decisions on a planting 
site must also take into consideration 
the current conditions and 
future conditions.

Continued from Page 47
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Pistachios can grow where other crops cannot, making them a popular choice 
across a number of diverse growing regions in the Western United States (photo 
by C. Parsons.)
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As a result of the devastating 
wildfires experienced throughout 
California this year, California 

Governor Gavin Newsom has an-
nounced a couple of ground breaking 
reforms to address climate change. As a 
result, he may be getting ready to burn 
up the California economy in return. 
In late September, Governor Newsom 
issued Executive Order N-79-20, which 
set forth very ambitious goals to man-
date that all sales of new cars and trucks 
will be zero emissions by 2035 and that 
all operating medium and heavy-duty 
trucks will be zero emissions by 2045. 
Further, all drayage trucks will be zero 
emissions by 2035 and all off-road 
equipment, including agricultural 
tractors and harvesters, will be zero 
emissions by 2035. In his press release 
that accompanied the Executive Order, 
the Governor stated, “This is the most 
impactful step our state can take to fight 
climate change.”  

What Does It All Mean?
The governor is right on one thing. 

This will be by far the most impactful 
step ever taken on climate change. The 
question is who will be left standing 
when it is over? To understand the full 
impact of this Executive Order, one 
must know all that is going on with air 
quality requirements asked for in this 
proclamation, especially those intended 
for agriculture. Look no further than 
the California Air Resources Board’s 
Proposed 2020 Mobile Source Strategy 
(2020 MSS) and you’ll see. The 2020 

MSS was released only weeks after the 
Executive Order was issued, and is 
without a doubt the most ambitious 
and all-encompassing, take-no-pris-
oners approach to address both 
greenhouse gas and criteria pollutant 
emissions ever attempted.  

The 2020 MSS is a multi-pollut-
ant planning approach to determine 
the pathways forward for the various 
mobile source sectors CARB feels are 
necessary in order to achieve Califor-
nia’s numerous goals and targets over 
the next 25 years. The plan addresses 
the full spectrum of mobile sources, 
including trucks, tractors and harvest-
ers, forklifts, transportation refrigera-
tion units (TRUs) and cars. Statewide, 
the concepts in the 2020 MSS could 
achieve criteria pollutant NOx re-
ductions of over 600 tons per day in 
2037, and reduce mobile source fuel 
consumption by 9.5 billion gallons of 
gasoline and 3.0 billion gallons of diesel 
equivalent in 2045.  

Those are big numbers that will have 
big impacts, and agriculture should 
be very concerned. First, what about 
the impact on the current and highly 
successful effort to replace diesel-fired 
agricultural equipment with new clean 
burning diesel-fired Tier 4F equipment 
due to the fact that this new equipment 
will again be forced to be replaced with 
electric tractors in less than 10 years to 
meet these new goals? No one is going 
to buy a new tractor now. 

Second, the industry should be 
concerned with the proposed goals that 

are not yet demonstrated and, at this 
point, not anywhere near as cost effec-
tive. If a Tier 4 final tractor costs tens of 
thousands of dollars more than a Tier 3 
does, what will an electric tractor cost? 
And is there an electric tractor that will 
work? 

Lastly, all of agriculture should be 
concerned with the overwhelming “cu-
mulative impact” the proposed strategy 
will have on agriculture with all of the 
strategies laid out in the proposed plan 
including trucks, agricultural equip-
ment, TRUs and large spark ignited 
(LSI) equipment (i.e. forklifts). These 
regulations will be implemented in 
roughly the same time period, causing 
significant economic harm to an in-
dustry which does not have the ability 
to pass along any increased cost due to 
being subject to a world market price.  

Price and Reliability
As we transition our energy source 

towards electricity, two things come to 
mind: price and reliability. Electricity 
prices continue to escalate, and as we 
transition to renewable energy sources 
like wind and solar, and away from tra-
ditional stable energy sources includ-
ing nuclear, natural gas and coal, we 
have found ourselves subject to rolling 
blackouts. This is due to the inability to 
provide power at the times as the sun is 
going down and the wind is stopping. 

In fact, in a recent state agency 
report, the state’s own California Inde-
pendent System Operator (ISO) com-
mented, “In transitioning to a reliable, 

Governor Newsom Responds 
to Devastating Wildfires: Can 
Agriculture Survive His Response?
By ROGER A. ISOM |  President/CEO, Western Agricultural Processors Association
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clean and affordable resource mix, resource planning targets 
have not kept pace to lead to sufficient resources that can be 
relied upon to meet demand in the early evening hours…”. 

This is a serious problem that must be overcome if this 
state is going to migrate to an all-electric energy economy. 
Couple that with cost increases and the industry faces a 
major dilemma. In PG&E’s current General Rate Case (GRC), 
they had a 15% increase across the board in Phase 1, and are 
proposing a 7% increase just for agriculture in Phase 2 by 
2022. They are also proposing an additional 13% increase for 
agriculture by 2025. Similarly, Southern California Edison 
(SCE) is proposing a 36% increase in rates by the end of 2023 
in their current GRC. How can agriculture afford those 
increases and be forced to consume even more electricity by 
converting to all electric vehicles and equipment? Simply put, 
the agricultural industry cannot. Our electricity rates are 
higher than any other state and twice the national average. 
This will only serve to exacerbate that economic disparity.  

That last point is the big one, and the most important. 
Make no mistake, we all want clean air.  But if California is 
the only one doing it, how do we survive? One recent exam-
ple is the purchase by an almond huller in California who 
spent $360,000 for a new Tier 4 final loader, while a similar 
operation in Australia spent only $60,000 for the same mod-
el loader, but equipped with a Tier 0 engine. 

This is simply not sustainable for California agriculture. 
Taking it one step further and looking at electric, what is that 
cost going to be? By comparison, we have looked at electric 
yard trucks at a cost of $285,000 plus the cost of the charging 
station as compared to a new compliant diesel-powered yard 
truck at a cost of $150,000. There is no comparison. 

Finally, we come back to the cumulative impact of all 
this. For a farmer, a huller or a processor, the costs to replace 
every tractor, harvester, forklift, front end loader, truck and 
TRU within the next 14 years will be astronomical, if not 
simply impossible. And for what? To address worldwide 
climate change, especially when California is the only one 
seriously doing anything about it? Worldwide greenhouse 
gas emissions are on the increase, led by the industrialized 

nations of India and China; increases that far outweigh any 
reductions in California. It’s a grand idea, but one that needs 
a lot more thought and a whole lot more participation from 
others outside of California.
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‘THIS WILL BE BY FAR THE MOST IMPACTFUL 
STEP EVER TAKEN ON CLIMATE CHANGE. THE 
QUESTION IS WHO WILL BE LEFT STANDING 
WHEN IT IS OVER?’
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California’s arid conditions have 
slowed the spread of red import-
ed fire ants since they were first 

introduced into the state in the late 
1990s. But if you have them in your 
almond orchard – especially if you have 
microsprinklers that raise humidity – 

Extension entomologists recommend 
an aggressive baiting program starting 
in spring when temperatures warm.

“We’ve seen some really good 
results with the baits that are available 
now,” said Kris Tollerup, a UCCE IPM 
advisor. “You have to be diligent with 

Southern fire ants and pavement ants, 
and it’s becoming a little more com-
mon with RIFA.

“I’m not recommending any baits 
specifically, but you may use an insect 
growth regulator, then come back with 
a stomach poison, or you can go with 
two IGRs about six to eight weeks apart, 
starting in early May when it’s warm. 
If you get out there early and you’re 
aggressive, I think they can be well 
managed in almonds.”

Mike Tanner was Merced County 
agriculture commissioner in the late 
1990s when they found a RIFA infes-
tation near Snelling on a beekeeper’s 
property.

“They were pretty established in that 
little area,” he said. Working with the 
California Department of Food and 
Agriculture, he and other county agri-
cultural commissioners were getting a 
handle on statewide infestations when 
CDFA halted eradication funding.

Tanner has since retired from Mer-
ced County and has a small almond 
orchard near Merced where he contin-
ues to battle RIFA.

“They’re getting pretty widespread 
in the county and the state, actually,” 
he said. Based on advice from his PCA, 
Tanner makes two applications of ant 
bait before harvest spaced one to two 
months apart. So far, the treatments 
have kept kernel damage low, based on 
his handler reports.

Continued on Page 54

BE AGGRESSIVE WITH RED 
IMPORTED FIRE ANTS 
CERTAIN IRRIGATION METHODS 
AND INSECTICIDES MAKE THE 
BIGGEST DIFFERENCE IN CONTROL 
IN ALMOND ORCHARDS
By  VICKY BOYD | Contributing Writer

52     West Coast Nut      December 2020   



To learn more about Extinguish® Professional Fire Ant Bait and to find a list of regional sales 
representatives near you, visit CentralAntControl.com or call 800.347.8272.

Always read and follow label directions. Extinguish is a registered trademark of Wellmark International. 
Central Life Sciences with design is a registered trademark of Central Garden & Pet Company. 
©2020 Wellmark International. 

•  Approved for all crops

•  Cost-effective ant control

•  Sterilizes the queen(s)/destroys the colony 

•  Available in economical 25 lb. bags

•  A usage rate of 1-1.5 lbs. per acre

GET AHEAD 
OF FIRE ANTS 
 TREAT NOW WITH 
EXTINGUISH® ANT BAIT

Visit us at The Almond Conference 
December 8-10, 2020



“It seems to be working pretty good – it’s all a matter of 
the timing and doing a good job of applying the material,” 
Tanner said.

 RIFA v. Southern Fire Ants
RIFA can be difficult to tell apart from the native or-

chard-dwelling Southern fire ant, Solenopsis xyloni, with the 
naked eye, Tollerup said. Both are 1/16- to 1/5-inch long and 
dark reddish-brown. 

A key differentiating factor when viewed under a micro-
scope is RIFA (Solenopsis invicta) has three clypeal teeth or 
spines on its head compared to just two for Southern fire ant.

In an orchard, RIFA mounds typically are about 1 foot 
tall and about 2 feet wide, taller and wider than those of 
Southern fire ants, said Tollerup, who’s based at the UC 
Kearney Agricultural Research and Extension Center near 
Parlier. They are built of loose dirt and may resemble gopher 
mounds.

But he also has seen RIFA mounds that are lower to the 
ground, possibly having been topped by mowers. In addition, 
RIFA build underground tunnels in and around orchards 
and in row middles that can be used as identifying features. 
Unfortunately, Tollerup said, weeds and other vegetation can 
cover these tunnels, hiding them from view.

Continued from Page 52

Red imported fire ant nests tend to be found close to water sources, 
such as this one in urban Los Angeles County, or in irrigated orchards 
(photo courtesy Dr. Siavash Taravati, UCCE.)

When their nest is disturbed, worker ants come boiling out in defense 
(photo courtesy Chris Evans, University of Illinois.)

Female red imported fire ants vary in size (photo courtesy Dr. Siavash 
Taravati, UCCE.

Continued on Page 56
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Mounds of Southern fire ants, on the other hand, tend 
to be irregular in shape and are built of scattered soil with 
multiple obscure entrances, according to UC IPM.

What really sets them apart in an orchard is RIFA’s ag-
gressive behavior when a nest is disturbed. The worker ants 
will come boiling out, climbing and stinging everything in 
their path.

“They’re far more aggressive than Southern fire ant and 
have a very, very nasty sting,” he said.

 Go on the Offense
Much like Southern fire ants, RIFA are lipid or protein 

feeders, damaging almond kernels drying on the orchard 
floor after shaking. Depending on the year and infestation 
severity, kernel damage from ants can exceed 10%. 

To determine whether you have RIFA, begin surveying 
your orchard for ant mounds in late April or early May when 
warm weather prompts ant activity. If you find some, place 
two to three uncapped plastic vials each containing a piece of 
hot dog near them for about 15 minutes.

Carefully cap the vials and place them in a freezer for 
several hours to kill the ants. Contact your UCCE county 
Extension office for the next steps in identification. If you 
indeed have RIFA, Tollerup recommended a two-step control 
program that involves applying registered ant baits – com-
prising corn grits coated with soybean oil and a minute 
amount of insecticide – to the orchard floor.

Attracted by the oil, worker ants take the bait back to 
the colony where it is consumed. Bait is most easily applied 
using a small motorized broadcast spreader on the back of an 
all-terrain vehicle.

Treat when ants are actively foraging, and avoid doing so 
within 24 hours after an irrigation or 48 hours before an ir-
rigation. The soil surface should be dry so the corn meal bait 
doesn’t absorb moisture, since wet baits are not attractive to 
ants.

Two general classes of insecticides are labeled for orchard 
ant control: IGRs and stomach toxins.

IGRs, such as Esteem and Extinguish, are slower-acting 
and must be brought back to the colony and fed to the queen 
or brood. Depending on the chemistry, it will sterilize or kill 
the queen or halt brood development. IGRs may take up to 
eight weeks for a noticeable reduction in foraging activity.

Stomach toxins, such as Clinch and Altrevin, work direct-
ly on worker ants, reducing foraging activity within three 
and one week, respectively. But they do not have the residual 
of IGRs.

For large infestations, Tollerup recommends treatments 
of two IGRs or one IGR and one stomach toxin during the 
summer spaced six to eight weeks apart.

 Unique Reproduction
RIFA have a unique reproduction system that helps them 

expand their territory in conducive environments.
Like many other social insects, only the queen RIFA can 

mate and reproduce. Winged reproductive forms live in the 
colony until they embark on flights of up to 1,000 feet off 
the ground, where they mate midair with males. The males 
fall to the ground and die shortly afterward, with fertilized 

209-754-9636
3474 Toyon Circle, Suite 333

Valley Springs, CA 95252

Complete Walnut and Pecan
Hulling And

Drying Systems

Continued from Page 54

Winged reproductives take to the sky to mate with males. Once dropped to the 
ground, they rip off their wings and dig a nest three to four feet below the surface in 
which to lay eggs (photo courtesy University of Georgia.)

A winged reproductive female is tended by the 
smaller worker ants (photo courtesy Johnny N. Dell, 
bugwood.org.)
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females returning to the ground to dig 
nests 3 to 4 feet below the surface and 
lay eggs. In the process, females shed 
their wings and may consume them for 
nutrients.

Although mating flights can occur 
throughout the year, they are most 
common in spring and fall during 
warm, but not hot, temperatures. They 
also typically occur shortly after a rain, 
which is a big reason why RIFA infesta-
tions have remained somewhat local-
ized in the state, Tollerup says.

“They depend on warm weather, but 
their mating flights really are queued 
by rains, and we just don’t have those 
kinds of weather patterns in California,” 
he said. “It’s Mediterranean, and we 
don’t get summer rains typically. That’s 
the biggest reason why we haven’t seen 
more spread. 

“With that said, the orchards that 
have seen the most severe infestations 
are ones that have sprinkler irrigation. 
They queue in on that with their mat-
ing flights, and the soil has to be soft 
enough for the queen to dig a nest and 
lay eggs.”

The queen initially cares for the first 
life cycle of larvae, with future gener-
ations of workers caring for her and 
subsequent offspring. A queen can live 
up to seven years, while sterile workers 
typically live up to five weeks.

Once established, nests grow rap-
idly and can have upwards of 250,000 
workers. In California, there are two 
RIFA biotypes. One has a single queen 
in each colony. The other, with multiple 
queens, usually has much more exten-

sive underground tunnel systems and a 
much greater number of workers.

Unwelcome Visitors
RIFA entered into the state in 1997 

in beehives from Texas and infested 
almond orchards in Kern, Fresno and 
Stanislaus counties. In 1998, they were 
found in a 50-square-mile area of Or-
ange County, leading to a quarantine of 
the entire county. CDFA conducted an 
eradication effort from 1999-2003, but 

has since dropped it.
The exotic species is currently found 

scattered throughout parts of Southern 
California as well as the Central Valley, 
according to the Center for Invasive 
Species. Nearly all of the finds are near 
irrigated landscape or orchards.

Close up of a red imported fire ant (photo 
courtesy USDA-APHIS-PPQ.)
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It’s here: the last month. 2020 is 
winding down; pray for rain. In my 
humble opinion, it couldn’t end 

quickly enough. I’m ready to forget 
2020 faster than I forgot where I put 

my keys. For nut farmers, we hope the 
worst is behind us with low prices and 
stalled markets; yet, we trudge on. We 
catch our breath, fix any equipment we 
wore out this year, service our systems, 

clean our irrigation lines, apply our soil 
amendments and fill our soil profile 
with water. “Wait, what?”, you ask. “I’m 
tired, I’m done, and I don’t have any 
water left to be delivered!” I hate to be 

the bearer of bad news, but I’m about 
to be. It was dry through October. 

“Thanks Nostradamus, tell me some-
thing I didn’t just live through.” Turn 
your wells on; the soil needs it. This 
tale has a happy ending if we do 
things right.  

 Flush Those Soils
Nothing draws water down better 

than water. It’s not light, and gravi-
ty helps it do its thing. Many of my 
clients get worried that putting bad 
water on now will be detrimental to 
the roots. With root flushes wind-
ing down, we don’t run the risk of 
affecting that significant occurrence 
as much in December. The heavier 
salts and higher EC’s are never a good 
thing if you can avoid them unless 
we have a dry fall. Solubilizing the 
beneficial cations — Ca, Mg and K — 
will help unlock the sodium attached 
to the soil colloids. With cleaner water 
coming thanks to Mother Nature, we 
want to make the most of it to clean 
up our ground. If cleaner, more acidic 
rain water hits very dry soil, it goes 
more lateral than vertical unless you 
are growing trees on sand. Any salts 
we have pushed to the edge of our 
wetting patterns get pushed back in 
with lateral movement once the rain 

Contact: Ian Hunter
541 250 9346
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comes and saturates our orchard rows’ 
centers. We don’t want that. The farther 
away and down we can get the salin-
ity ball, the better chance we have to 
clean it up. With an already-saturated 
soil, rain water will push the bad water 

down and dilute it further.  
To exacerbate that, it has become a 

good practice for many of my clients 
to acidify the water being applied now 
as we fill that profile. Decreasing your 
pH with your injection system can go a 
long way to breaking up carbonates and 

bicarbonates. You’ll be able to clean up 
your irrigation lines, breaking up the 
accumulated lime scale. Solubilizing Ca 
and K should also increase the amount 
of sodium pushed below the root zone. 
Bulk applications of sulfur, Tiger 90, 
banded sulfuric acid, Acidifier and hy-
dronium acid have played major roles 
in freeing up a lot of earth metals and 
micronutrients on progressive soil tests 
the last few years. Prove it to yourself; 
take a before and after soil test to make 
sure you are applying ample amounts 
of the chosen product to achieve the 
desired results. We need to stop guess-
ing as farmers and have our consultants 
show us the actual results. Know you 
are applying the products correctly. 

There is a good way to get a feel 
for the ratio of what should be in the 
soil solution to what is actually in the 
soil solution. Look at the meq/l in the 
saturation paste extract section of your 
soil test. Multiply the cation times its 
atomic weight/charge. Ca weighs 40 
atomic units, but has a charge of 2. So, 
multiply it by 20. If you divide that 
number by the parts per million shown 
in the soil test, you’ll have a better 
idea of what is actually soluble in your 
soil water compared to what should 
be based off the parts per million in 
the acetate extraction. That ratio will 
put things into perspective. Sodium is 
23 atomic units, but only has a sin-
gle charge. Multiply the meq/l times 
23. Then divide by its ppm in the soil. 
You’ll find the ratio is significantly 
higher with sodium than the other 
cations. It’s very soluble and occupies 
a large percentage of your soil solution. 
That’s what the trees are drinking every 
day. Here’s more bad news. Those tests 
are run in the lab with distilled water; 
thus, those numbers are worse in actu-
ality when the water we are applying is 
of the low quality we are often applying. 
Yep, I said it, it’s worse in reality. So, be 
proactive.  This is not the time to “hope 
for change”.

Proactiveness is Key
Turn the pumps on a few days 

before the rain is coming. More if you 

Continued from Page 58
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need to run a few short sets to get the 
water into sealed and tight soil. Get the 
ground wet. Acidify your water. Add 
some soluble Ca or K if those nutrients 
are low and/or sodium is very high. 
Check the water at the end of your 
system. Open the farthest line from the 
system and make sure the pH is adjust-
ed properly. Don’t guess. It’s very hard 
to get your pH too low for these winter 
wetting applications. I have clients who 
have been worried they would drop 

the pH too low. Remember, you’re not 
doing this all season, and even vinegar 
is 3 pH. You can drink vinegar, and the 
soil is a much better buffer than your 
gut. We have slugged in our Acidifier, 
taking the water to a pH of 1 at the end 
of our lines and turned the water off. 
After sitting in the lines for a day, turn 
the system on and open up the ends 
of your lines. You’ll clear all kinds of 
sludge and scale. The secondary rinse 
of any unreacted acid in the lines will 

help bust those salts apart. Be proactive. 
Clean your soil. Break up the salts, free 
up the sodium, and let Mother Nature 
do the heavy lifting. Here’s the hap-
py ending. Next spring, bloom, new 
growth, leaf expansion and crop yield 
should be better for you. Good man-
agement now trumps hoping Mother 
Nature will do it all for you. Then, pray 
for rain.  

400 S 200 E, EMERY, UT 84522 | (435) 286-2222 | (800) 846-2817
CALL ERNIE AT (661) 304-2676

APPLY HUMATE WITH YOUR POST-HARVEST SOIL AMENDMENTS

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

‘The farther away and down we can get the 
salinity ball, the better chance we have to clean 
it up. With an already-saturated soil, rain water 
will push the bad water down and dilute 
it further.’
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Distribution uniformity (DU) has long been viewed as 
a top priority for orchard managers. However, many 
successful growers are turning to a next-generation 

measurement thought to be more effective in improving yield: 
transpiration uniformity (TU). This article explains the dif-
ferences between the two metrics and argues that TU should 
become the preferred metric for most growers.

What’s the Difference?
Distribution uniformity is a measure of the irrigation 

system. Transpiration uniformity is a measure of the plant 
itself, and as such, is more closely related to the holy grail of 
tree uniformity.

Specifically, DU describes how uniformly water is being 
applied across the orchard—in other words, whether certain 
parts of the orchard are receiving more water than others. 
TU, on the other hand, measures how uniformly the crop is 
transpiring, or releasing water vapor.

The major advantage of TU over DU is that TU is a direct 
measurement of the plant and is more closely related to yield 
than an indirect measurement like DU. Additionally, it is far 
easier to obtain highly accurate TU measurements than DU 
measurements at scale, making it a more practical metric for 
busy growers.

Shortcomings of Distribution Uniformity
There are four common problems with relying on DU as 

an indicator of orchard uniformity. To begin with, there are 
the inherent weaknesses of spot sampling. Secondly, the pro-
cess of obtaining DU measurements is labor- and time-in-
tensive—which leads to a third problem: infrequent readings. 
Most importantly, though, DU may be the wrong metric for 
achieving the management goals for which it is used. 

DU is measured through a limited number of samples—
often just four samples per thousand trees. This means that 
information about water application across the vast majority 
of the orchard is missing. Combine this with human error 
in taking those limited samples, and the result is a measure-
ment likely to misrepresent the actual spatial variability in a 
typical block.  

While most growers agree that it’s important to measure 
DU, many report doing so less often than they would prefer, 
often citing limited time and resources. In fact, it’s not un-
usual for growers to measure DU only every few years—and 
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Transpiration Uniformity as a Useful 
Metric for Tree Nut Growers
A look at advantages of transpiration uniformity compared 
to distribution uniformity for measuring irrigation efficiency

Continued on Page 64
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a lot can change in that amount of time. 
Infrequent measurement means that 
irrigation issues that emerge over the 
course of time, such as plugs and leaks, 
aren’t accounted for. 

For all the difficulty of obtaining 
accurate DU measurement, 100% uni-
form distribution of water is unlikely 
to translate to a 100% uniform orchard. 

The target for applied water decisions 
isn’t uniform distribution; rather, it’s 
uniform growth and yield. And as all 
growers know, there are numerous 
variables that can lead to drastically 
different water uptake in trees, even 
if water is uniformly flowing from an 
irrigation set.  

An internal study conducted by 
Ceres Imaging found that issues un-
related to irrigation equipment—such 
as topography, soil salinity and soil 

texture—account for 20% to 40% of the 
variation in tree water status. 

Using DU to inform applied water 
decisions is like determining how long 
it takes to run a marathon by consid-
ering only the distance. It may seem 
straightforward, but it doesn’t account 
for the elevation gain of the course, the 
weather conditions on race day or the 
fitness of the runner.

The Transpiration 
Uniformity Alternative

If using DU to make decisions about 
applied water needs is similar to esti-
mating the duration of a run by con-
sidering only the distance of the route, 
then using TU is akin to simply reading 
the stopwatch. This is because TU is 

Do you need another pair of eyes?

www.bioagservicescorp.com
Email: greg@bioagservicescorp.com

+Pest Management

+Biological Control
+Soil and Tissue Analysis

+Soil and Plant Nutritional Products

+Organic Consulting

If so, Bio Ag Services has been working with
farmers since 1975 giving you the answers you 
need in:

“Bio Ag Services is a hands on business, in the 
�eld daily, monitoring, solving problems and 
recommending success.”

Continued from Page 62

Similar to DU measurements, a low TU usually indicates under-application of water in certain parts of the field and over-application of 
water in others. 

It is still recommended to get a DU test ev-
ery few years to evaluate the performance 
of the irrigation system in a field or orchard 
(photo by Marni Katz.)
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a measurement that reflects the water 
uptake of the crop itself, not the water 
flowing from the irrigation system.

To generate accurate TU mea-

surements, Ceres Imaging captures 
high-resolution thermal imagery from 
fixed-wing airplanes, then processes 
the data using proprietary crop models. 

TU measurements are reported at in-
tervals throughout the season with no 

Is your irrigation 
strategy really 
working? 

Top growers don’t guess—
they know.

Learn more at  
ceresimaging.net/westcoastnut

MEASURE ORCHARD HEALTH, IDENTIFY 
TRENDS, AND TRACK YOUR PROGRESS 

Continued on Page 66

‘Using DU to inform applied water decisions is like 
determining how long it takes to run a marathon by 
considering only the distance... it doesn’t account 
for the elevation gain of the course, the weather 
conditions on race day or the fitness of the runner.’
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sampling or additional time and labor 
required from the grower. 

In a Ceres Imaging study analyz-
ing 237 drip-irrigated tree nut farms 
covering more than 300,000 acres, the 
average TU was 92%. TU scores higher 
than 95% indicate high farming effi-
ciency, while scores of 85% or lower are 
fairly common and suggest the grower 

may be able to find opportunities to 
improve. Similar to DU measurements, 
a low TU usually indicates under-appli-
cation of water in certain parts of the 
field and over-application of water in 
others.  

When and How to Use 
Transpiration Uniformity 

Much like DU measurements, TU 
measurements can be used to guide ap-

plied water decisions, informing water 
amount and run-time calculations as 
well as fertigation decisions. 

Growers can also use TU as a 
key performance metric to track the 
efficiency of their operation over time. 
High TU across the orchard is import-
ant because it simplifies management 
decisions and improves outcomes at 
key events in the season. Growers with 
high TU consistently save on water 

Continued from Page 65

Low uniformity (left) and high uniformity (right) images by Ceres for an almond grower in Yolo County. The low uniformity block is 0.83 and 
the high uniformity is 0.98 (photos courtesy Ceres Imaging.)
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and energy expenses as well as achieve 
improved nut removal rates at harvest.

While this article has introduced 
the benefits of TU over DU, it is still 
recommended to get a DU test every 
few years to evaluate the performance 
of the irrigation system. Likewise, there 
are instances where non-water related 
issues—such as certain diseases or 
unusually heavy dust—can affect tree 
transpiration rates. In these cases, and 
in other situations where the grower 
is trying to identify a root cause, it is 
good to use TU and DU in tandem.

Nonetheless, since the ultimate goal 
is uniform trees and high yield, grow-
ers should consider replacing or com-
plementing DU with TU as a metric 
for many of their ongoing management 
decisions.  

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

TU is a measurement that reflects the water 
uptake of the crop itself, not the water 
flowing from the irrigation system.
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Given its persistence and potential for crop damage, 
navel orangeworm is no longer just another problem that 
can arise; rather, it’s a problem that will arise, and man-

agement must be thought of as a proactive annual program like 
fertilizers, harvest or pre-emergent herbicides.

That was the message at a recent webinar on Getting the 
Most Out of Your Navel Orangeworm Program. Peter McGhee, 

an entomologist with Pacific Biocontrol, outlined the key 
fundamentals of an efficient NOW management program and 
how best to incorporate pheromone mating disruption. He was 
joined by independent PCA Carla Youngblood and nut grower 
Chris Wylie with Wylie Farms. 

Four key fundamentals of an efficient NOW management 
program, according to McGhee, are sanitization, monitoring 
(traps and nut surveys), sprays and mating disruption. NOW is 
active all year and has “no significant diapause,” McGhee said, 
meaning that growers can simply not lag in any of the four 
fundamentals of management.

Pheromone mating disruption is the key to proactive NOW 
management. When paired with the other key fundamentals, 
it is the cherry on top that works nonstop. 

Proactive Disruption
In the ways that fertilizers, pre-emergent herbicides and 

securing early labor for harvest can be thought of as proactive, 
NOW disruption can be thought of in the same way. Growers 
should be proactive about NOW in order to mitigate its impact 
in the orchard, McGhee said.

Mating disruption works by interfering in the natural re-
production of NOW adults to limit future generations. 

“Insects such as NOW have odors, sort of like perfumes, 
that they produce in order to attract a mate,” McGhee said. 

“The female NOW sits high up in a canopy producing these 
pheromones, and males fly back and forth through the orchard 
trying to detect pheromones in the wind. What we can do to 
disrupt this is deploy synthetic pheromones from aerosol emit-
ters or other devices that attract the male instead.”

Pacific Bio’s Isomate Mist synthetic pheromone emitter is 
registered for use in almond, pistachio and walnut orchards, 
emitting a pheromone plume more than a thousand times 
more powerful than a female NOW plume, McGhee said. 

“The male NOW flying through the orchard is going to find 
that large, more concentrated pheromone plume,” McGhee 
said. “He’ll either fly to the mechanism [emitter] itself or he 
will shut down and won’t respond at all. 

“Either way, what’s happening is you wind up with a female 
that’s not mated or she might be delayed,” he continued. Variet  ies:

Serving South Valley Growers since 1980

• Chandler  • Tulare  • Ivanhoe

Jerry Moore
(559)730-5859

WALNUT NURSERY

VENICE HILL
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Continued on Page 70

NOW management must be thought of now as a proactive like 
fertilizers or pre-emergent herbicides (photo courtesy USDA-ARS.)
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“That’s really important because moths 
are short-lived and mating occurs within 
the first two days. If we can delay or stop 
that mating within the first two days, 
then the female can produce up to 70% 
less fertile eggs than normal.” 

Emitter Usage
Emitters are deployed at a rate of one 

unit per acre. Deployment should begin 
at the start of April, and the emitters 
should last until the end of October or 
beginning of November depending on 
temperatures in a given season, McGhee 
said. The emitters also have temperature 
sensors that will shut the emitter off if it 
detects that it is too cold for NOW to be 
active.

“[For deployment], we use ATVs and 
Gators, and I have four or five men that 
cover about 3,100 acres in five days,” 
Wylie said. “We deploy in patterns of 
ten rows by ten trees. It’s not really a big 
task. I figure it’s probably less than $10 
per acre.”

Wylie said that the overall reduction 
in pest damage covers the cost, and 
believes use over time will allow growers 
to eliminate an insecticide spray, further 
cutting costs. 

“In the first year, we did not [cut out 
insecticides],” Wylie said. “In the second 
year, we thought about it but were a little 
reluctant. In the third year, we did re-
move one application and still continued 
with normal management practices like 
sanitation.”

“In the first year, I wouldn’t rec-
ommend cutting out any insecticides,” 
Youngblood agreed. “After the second 
year of mating disruption, I have cut out 
NOW sprays as we did feel like we had 
good control.”

While growers will see steady reduc-
tions in NOW infestation numbers  ̶  a 
50% average reduction in the first year 
and steady reductions in following years, 
according to Youngblood  ̶  ̶ even with 
an eventual reduction of insecticide 
usage, it is always important to stay on 
top of NOW management in general. 
Wylie said NOW is the most persistent 

and damaging pest for tree nut crops, 
so growers should stay vigilant using 
the key fundamentals of a management 
program.

“When it comes to mating disruption 
and sanitation, I’m not even going to 
think about slowing down over the next 
few years,” Wylie said. “It’s a terrible 
insect.”

Multi-Year Pheromone Study
In a recent Pacific Biocontrol study, 

two sets of four replicated blocks ob-
served in 2019 and 2020 were treated 
with and without pheromones from 
ISOMATE Mist NOW emitters. Both 
block sets had male NOW traps set up to 
observe flight activity with and without 
emitters.

The block sets that were not treated 
with pheromones showed high activity 
spikes that deviated when reactive insec-
ticide sprays were used, but spiked again 
when the sprays wore off. The block 
sets that were treated with pheromones 
showed little to no spikes at all.

“In the blocks that were phero-
mone-treated, the pheromone traps 
caught virtually no moths for both 
years,” McGhee said.

The study also looked at what this 
reduction in male NOW flight activity 
meant for egg laying and nut injury in 
both observation years. Eggs caught in 
egg traps were reduced by 47% from 
the grower standard due to pheromone 
usage in 2019 and by 75% in 2020. Nut 
injury was reduced by 76% from the 
grower standard in 2019 and by 80% in 
2020.

“This is how we can proactively man-
age NOW, not just within one season but 
over multiple seasons, hopefully driving 
these populations down to zero or as 
close as we can get,” McGhee said.

Of course, these results are in con-
junction with normal NOW manage-
ment. Sanitization is necessary during 
every season, and targeting of multiple 
life stages with insecticides is necessary 
as trap counts dictate.  

 “Measure the result in years,” Mc-
Ghee said. “There are no quick fixes [for 
NOW] anymore.”
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Comments about this article? We want 
to hear from you. Feel free to email us at 
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It’s safe to say that 2020 has been a 
year unlike any other. From the es-
calation of a global pandemic and its 

impacts on our businesses and families, 
to a contentious election season and 
unrest in many cities, this year has been 
full of the unexpected. It has required 
new levels of understanding, adaptabil-
ity and persistence; and while our nor-
mal patterns of life have been disrupted, 

fall brings us two familiar occasions 
intrinsically linked to our industry – 
harvest and Thanksgiving. 

As we approach the close of the 
year, it is indeed with thanks that we 
look back at a year of American Pecans 
successes, knowing that industry’s 
commitment to the collective effort 
made our progress possible. From our 
national brand launch in Spring 2018 to 

today’s marketing program, it’s incred-
ibly exciting and motivating to see how 
far we’ve come. 

We’re reflecting on this past year of 
programming – from events and video 
series, to social media and industry en-
gagement – to learn from our progress 
and commit to reaching new heights in 
the year to come.

More Adaptable Than Ever Before
The wide-ranging effects of the 

COVID-19 pandemic have influenced 
the way that we are able to live our lives 
and operate our businesses in a way 
we could have never anticipated. As 
we continue to see how the pandemic 
develops nationwide, the virus – and 
the response to it – has had significant 
impacts on how consumers approach 
their daily lives, and many of these 
changes will be long-lasting. 

Throughout this period of social 
distancing, stay-at-home orders and 
gradual re-openings across the coun-
try, American Pecans has used our 
foundation of flexible, targeted social 
media advertising to stay agile, relevant 
and helpful to consumers. We have 
remained committed to deriving the 
most value possible from every indus-
try marketing dollar. 

We are pleased to report that 
through timely and research-informed 
decision making, we saw some of our 
strongest return on investment this 
year. Our decision to stay the course 
with marketing efforts, while ensuring 
our strategy and content was meeting 
the new needs of consumers, was a 
prudent one. In fact, during the initial 
months of COVID-19 stay-at-home 
orders, we delivered one of our lowest 
cost-per-click social campaigns to date 

– stretching every industry dollar to 
reach more consumers.

As we look ahead to a new year of 
American Pecans marketing, we are 
confident in the foundation we have 
built as well as our tactical flexibility 
that allows us to adapt and optimize. 
No matter how the consumer landscape 

A WORD FROM THE BOARD: AMERICAN PECAN COUNCIL

A Season of Harvest, 
Thanksgiving and 
Optimism for 2021
By ALEX OTT | Executive Director, American Pecan Council

Continued on Page 74

American Pecan Council research suggests that the biggest growth opportunity for 
selling pecans going forward is within the healthy snacking category (all photos 
courtesy American Pecan Council.)
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develops in the coming months and 
years, American Pecans will be ready 
with compelling nutrition information, 
delicious recipe inspiration and timely 
storytelling.  

While much is still unknown about 
how the pandemic recovery will affect 
businesses and consumers alike, there 
are several relevant consumer behav-
iors that research suggests will contin-
ue long after the virus response is over. 
HUNTER consumer research revealed 
that more than half of consumers who 
have reported cooking more during 
COVID-19 have stated they will contin-
ue to do so after the pandemic is over, 
and 38% of these respondents have dis-
covered new ingredients in the process. 

American Pecans has a powerful 
opportunity to play a starring role in 
a suite of new, staple ingredients in 
which consumers of all ages are willing 
to invest as cooking becomes more of 
a hobby and less of a chore. So, we’ll 
continue to evaluate the qualities that 
consumers are looking for in an ingre-
dient and present pecans as a delicious, 
versatile and nutritious option to meet 
their needs.

Pecans as a Powerhouse Product
Since the beginning of our Federal 

Marketing Order, we’ve known that 
growing demand for American Pecans 
would begin with diversifying the way 
that consumers view our product. We 
were a delicious option in all things 
sweet, but in order to expand, we had 
to tell our nutrition story in a relatable 
way. 

American Pecans has undertaken 
various research studies that will help 
bolster our nutrition messaging in the 
future, but we haven’t waited to tell the 
pecan nutrition story. It has been cen-
tral to our efforts from the beginning, 
and this year, we have pursued this goal 
by tapping into a hot nutrition topic 
that already had consumers talking 
(and buying!)  — plant protein. 

Plant-based lifestyles and veganism 
are on the rise. According to research 
from GlobalData, there has been a 
60% increase in the number of people 
within the U.S. who identify as veg-

ans within the last three years alone. 
Pecans fit beautifully into the lifestyle 
of those centering on more plant-based 
options who don’t want to sacrifice rich, 
delicious flavors. 

You might recall that plant-based 
twists on recipes have been part of 
our formula from the start, with the 
delicious pecan tacos featured during 
brand launch. This year, we have leaned 
further into this popular trend, even 
making the plant-based protein case 
to food banks, who are playing a more 
important role than ever in our com-
munities.

With our consumer marketing 
efforts, we saw strong results when 
emphasizing plant-based protein 
recipes in our social media advertising 
efforts throughout much of 2020. Many 
consumers are learning that pecans are 
a viable, and delicious, meat substitute. 

Veggie-forward recipes like Grilled 
Cauliflower Steaks with Pecan Pesto 
consistently ranked as some of our 
best-performing paid search advertise-
ments throughout the summer, and 
more meat-substitute stars like Ground 
Pecan Taco Meat and Linguine with 
Cauliflower Pecan Alfredo drove in-
terested consumers from social media 
to AmericanPecan.com to learn more. 
In fact, early fall data shows that more 
than three out of every four site visitors 

are seeking a recipe, a key indicator of 
purchase intent.

The elevation in plant-protein-spe-
cific search volume has been dramatic 

– since January, plant-based terms have 
been among the highest-trafficked from 
paid search ads to the American Pecans 
site.

As we enter a new year, a consum-
er focus on nutrition and wellness is 
only projected to grow, and American 
Pecans will be tapping into our well-
ness story like never before, including 
a strong emphasis on healthy snacking 
audiences. 

 Chasing our Greatest 
Growth Opportunity

Our research suggests that the 
biggest growth opportunity for selling 
pecans going forward is within the 
healthy snacking category. Healthy 
snacking not only encompasses a sector 
beyond desserts, snacking itself is a 
high-frequency occasion – we eat a 
lot more snacks than we do sit-down 
meals! 

To that end, we are expanding our 
audience to include all kinds of healthy 
snackers this year – they include moms 
packing lunchbox or soccer practice 
snacks, young professionals seeking 
nutritious snacks to fuel them through 
the workday, and older audiences main-

Continued from Page 72

HUNTER consumer research revealed that more than half of consumers who have reported 
cooking more during COVID-19 have stated they will continue to do so after the pandemic 
is over.
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taining healthy and active lifestyles. 
Since COVID-19 hit the U.S., there has 
been a 39% increase in the dollars spent 
across the grocery snacking category, 
indicating strong appetite and consis-
tency of purchase. 

Whether you like your snacks salty, 
sweet or straight out of the bag, we’re 
positioning pecans as the no-compro-
mise nut that’s the best-tasting way to 
meet your nutrition goals.

 In Service to You
In a time of so much uncertainty, 

our goal remains to not only continue 
building momentum for the sale of 
American Pecans, but also to support 
each of your businesses through our 
national marketing efforts. As stew-
ards of your marketing dollars, we are 
committed to ensuring that we equip 
growers and handlers with resources to 
leverage these efforts. 

The Industry Toolkit on Ameri-
canPecan.com is a hub of resources 
exclusive for industry members, regu-
larly updated for each new marketing 
campaign. There, you can unlock a 
myriad of images and videos to use in 
brochures, social media or email mar-
keting as well as nutrition information 
pre-formatted for printing, and other 
marketing materials. 

Along with resources, we’re working 

to ensure that you are kept up to date 
on our marketing progress and proof 
of success through a series of regular 
communications. Our In A Nutshell 
newsletter is emailed twice per month 
as well as regular communications in 
each issue of this publication. 

A monthly marketing highlights 
report is also released each month 
via email and posted in the Industry 
Toolkit under Your Dollars at Work. 
To get the timeliest updates and join 
the email distribution list, please visit 
AmericanPecan.com and register as 
an industry member.

The American Pecan Council exists 
in service to you. If you need assis-
tance accessing or navigating mate-
rials, please reach out to our office at 
info@americanpecan.com or 817-916-
0020. 

During this harvest and holiday 
season, we again extend our thanks 
for your faith in the American Pecan 
Council and for your commitment to 
this truly all-American industry. We 
look forward to a big holiday season 
for The Original SupernutTM and 
continued success in the new year.

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

Early fall data from American Pecan Council shows that more than three out of every four 
site visitors are seeking a recipe, a key indicator of purchase intent.
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Planting a secondary crop 
to entice insect pests with 
a more delectable meal 

than the primary crop offers is a 
unique integrated pest manage-
ment strategy currently being 
explored in pistachio orchards.

Research funded by the Cali-
fornia Pistachio Research Board 
and the California Department 

of Food and Agriculture is determining 
how to best use a spring/summer cover 
crop as a ‘trap crop’ to attract stink bugs 
away from pistachio clusters early in the 
season when nuts are more vulnerable 
to attack by these insects.

While simple in theory, timing the 
establishment of trap crops to coincide 
with pistachio nut development and 
stink bug phenology requires a delicate 
balance. There is also an economic 
consideration with planting and main-
taining a trap crop relative to how much 
of a reduction in crop damage can be 
realized.

“There are a lot of dimensions to 
think about with trap crops,” said 
Houston Wilson, one of the researchers 
involved in the study. 

Wilson, who is a UCCE Orchard IPM 
Specialist (Dept. of Entomology, UC 
Riverside) and now also Director of the 
newly created UC Organic Agriculture 
Institute, said the research team is tak-
ing incremental steps toward developing 
a viable program that would be feasible 
in California tree nut crops. The goal 
of the study is to determine the best 
choices in trap crops, timing of planting 
and seeding density and management 
of the crop. Wilson said the research 
team would continue to refine use of the 
current summer trap crop species and 
screen additional trap crop species for 
stink bug attraction.

Ideally, he said, this work will lead 
to the development of an improved IPM 
strategy that will decrease plant bug 
populations in the tree canopy when 
pistachios are most vulnerable to their 
feeding.
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By CECILIA PARSONS  | Associate Editor

TRAP CROPS IN 
PISTACHIO
UNIQUE STRATEGY AIMS AT PLANTING 
A SECONDARY CROP TO ENTICE 
INSECT PESTS AWAY FROM NUT 
CROPS.

Continued on Page 78

UC Davis lab assistant Kelsey Galvan taking insect sweep 
samples from the orchard ground cover. (all photos by 
Judith M. Stahl, UC Davis.)
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Unique Approach to IPM
Small and large plant bugs can be 

abundant in pistachio orchards early 
in the growing season and can cause 
significant damage to the outer shell as 
well as cause fruit drop. The most com-
mon small bug species include Calocoris 
sp., Phytocoris sp. and Lygus sp. The 
large bugs include redshouldered stink 
bug, Uhler’s stink bug, Say’s stink bug, 
flat green stink bug and leaffooted plant 
bug. These large and small bugs cause 
similar damage during the first half of 
the season, but from shell hardening 
until harvest, the large bugs can contin-
ue to puncture kernels though the shell, 
causing necrosis and stigmatomycosis. 

Using a trap crop in a pistachio or-
chard is a unique approach to integrated 
pest management, Wilson said. While a 
trap crop could also provide soil benefits 
or support natural enemies of crop pests, 

the species planted in this study have a 
specific purpose: attracting a targeted 
group of small and large plant bugs to 
prevent crop damage. 

Once the trap crop has attracted the 
target pest, different approaches can be 
taken to manage these insects on the 
trap crop itself, including mowing or 
vacuuming the trap crop. 

“You have to be smart about this—
those bugs are really mobile, and once 
they are attracted to a trap crop, there 
is the possibility that they will move 
into the tree canopies if left unchecked 
or if the trap crop no longer provides a 
feeding opportunity,” Wilson said. “One 
possibility is to track pest populations 
on the trap crop and then mow or vacu-
um the trap crop when they are in a less 
mobile life stage, such as the nymphs.”

Current Research Trials
One example of trap crops can be 

seen in strawberry production, Wilson 

said, where an alfalfa trap crop has been 
used to attract lygus bugs away from 
strawberries. The alfalfa is planted every 
tenth bed or so, and when lygus popu-
lations have built up on it, growers use 
a tractor-mounted vacuum to remove 
them from the alfalfa.

In another example, the USDA’s Sus-
tainable Agriculture Research and Edu-
cation (SARE) program reported use of 
black-eyed peas as a trap crop in pecan 
orchards to prevent stink bug feeding 
damage. In that study, growers deter-
mined that the cost of establishing and 
maintaining the trap crop was offset by 
reduced kernel damage by stink bugs.

This current trap crop study in pista-
chios, Wilson explained, began in 2017 
in an organically managed orchard on 
the west side of the San Joaquin Valley. 
The grower was flaming for weed control 
in the tree rows and had pulled the drip 
lines out into the row middles to avoid 
damaging them. Realizing the trees 
were being sufficiently irrigated with the 
lines left in the middles, Wilson said the 
grower decided to use that opportunity 
to experiment with a summer trap crop.

Wilson said the first trials in 2018-
2019 tested a blend of three different 
trap crop species to determine their 
ability to attract small and large bugs 
away from the crop canopy. Since stink 
bugs are seed feeders, he added, they 
included plants that would meet that 
need. They also had to determine op-
timal mowing times and deal with the 
possibility that populations of the insect 
pests could increase beyond the trap 
crop and move into the pistachio crop.

Results from this first trial were 
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Small and large plant bugs can cause signifi-
cant damage to shells and fruit.
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mixed, but Wilson said trap crops 
in some instances did seem to draw 
insects away from the canopy, and in 
one year there was lower overall crop 
defect in the trap crop plots. Beneficial 
insect populations increased on some 
trap crops as well, although impacts on 
biological control were unclear.

The most recent trap crop trial in 
2020 evaluated 10 different candidate 
trap crop species, said Judith Stahl, a 
post-doctoral researcher at the Kearney 
Ag Center working with Kent Daane 
(Dept. of Environmental Science Policy 
and Management, UC Berkeley.) The 
candidate trap crop species were chosen 
based on their performance in attract-
ing large and small bugs in other crop 
types. The test plants included alfalfa, 
mustard, vetch, sweet clover, cowpea, 
garbanzo bean, oats, wheat, buckwheat 
and sunflower. The goal is to identify 
mixtures of plants that are attractive to 
key insect pests throughout the season.

In 2019, large bug populations 
occurred in similar numbers over the 
season in both trap crops and control 
plots, but peak egg laying was less pro-
nounced in the control plots. In addi-
tion, parasitism of stink bug egg masses 
was higher on trees in the plots with the 
trap crops, indicating they may provide 
some benefit to biological control as 
well. There was less plant bug damage 
to the pistachio crop in nuts collected 
from trees in the trap crop plots (3.38% 
damage) relative to control plots (6.05% 
damage).

The 2019 study confirmed that trap 
crops can influence small and large bug 
densities as well as beneficial insect pop-

ulations. Even though the trap crop did 
attract large bugs, nut damage was lower 
than in control plots with just resident 
weedy vegetation.

Stahl said that going forward, the 
trap crop study will continue to refine 
the use of current trap crops and screen 
additional candidate trap crop species 
for large bug attraction. Ultimately, the 

goal is to develop an improved IPM 
strategy that will decrease plant bug 
populations in the canopy of pistachio 
trees when nuts are most vulnerable to 
attack.
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Blake Sanden, UCCE Irrigation & 
Agronomy Farm Advisor Emeritus, 
Kern County, followed a unique 

path to a career in agriculture. His first 
foray into ag started when he was a teen 
in the 1970s, growing up as the quintes-
sential tanned, long-haired beach bum 
in San Diego. The first crop he ever grew 
consisted of six plants that just recently 
became legal. 

When he and his two friends grad-
uated high school, they geared up for 
a 14-day backpacking trip in the Sierra 
Nevada. On their last day in a surprising-
ly empty Yosemite, Sanden and his friend 
hiked the back of Half Dome. When San-
den reached the summit, he was taken by 
surprise.

“I had always loved the mountains. 
Something just always sparked a sense of 
awe,” said Sanden. “But that day, stand-
ing at the top of Half Dome and looking 
down, I felt absolutely nothing.”

A few days later, he landed in the 
middle of an ex-biker gang Bible study 
that introduced him to Jesus. He hitch-
hiked to the northwest, and later to 
Texas, while he slept in drainage pipes 
and underneath railway trestles. He cut 
wheat and fixed combines with “rough-
necks.” He eventually enrolled in CSU 
San Diego, where he met a young woman 
whom he followed to Connecticut, stayed 
with her family and got a job working 
in a local greenhouse, where he enjoyed 
being around plants. 

One night, while Sanden was watch-
ing television with his then-girlfriend’s 
father, they saw a commercial showing 
children in Africa, starving and with 
swollen stomachs. 

“Her dad turned to me and said, 
‘What are you going to do about that?’” 
said Sanden. “Her dad was just digging 

into me, because I still looked like the 
long-haired beach bum San Diego hippy, 
but insisted that real Christian love was 
meant to help those in need. I was a 
month shy of 21 years old, and I knew I 
had to do something.”

It didn’t work out with his romantic 
interest, and Sanden returned home, 
walked into the UC San Diego admis-
sions office and asked if there was an 
agriculture school in the UC system. He 
knew nothing of UC Davis, but San-
den flipped through the UCD catalog 
given to him and randomly pointed, 
landing on International Agriculture 
Development. He sent in an application 
five months after the deadline. He was 
accepted and double majored in inter-
national agriculture development and 
agronomy.

 Making a Difference
After graduating, Sanden married 

another UCD Aggie. They went on to 
spend three years in Zambia, Africa 
working on a development project, where 
he helped the locals with corn, ground 
nuts and hand-bucket irrigated vege-
table gardening. When he arrived, the 
area’s diet depended very heavily on fish 
and cassava, with no vegetable gardens 
available nearby. With daily wages as low 
as $2 a day, that was enough for locals to 
catch or buy a fish, but not an onion or 
tomato, which could cost as much as 50 
cents apiece if they could find one. 

The project established some small 
health clinics in various fishing camps 
and villages around Lake Mweru 
Wantipa, literally translated “water of 
mud”. Sanden developed garden clubs 
for subsidizing the cost of seeds, sprayers 
and other equipment. By the time he 
left Africa, Sanden estimates there was 

roughly a $300,000 annual homegrown 
vegetable crop production in the Kapu-
ta District of Zambia that wasn’t there 
when he first arrived. 

This helped expand primarily the 
staples of cassava, maize, rice and dried 
peanuts. It also drew Sanden to another 
complication: water. 

Cassava root, the main staple in that 
area, contains high levels of cyanogenic 
glucosides, which makes it naturally pest 
resistant, but also requires soaking to 
help remove the glucosides so the food is 
safe for human consumption. 

“Someone would be soaking their 
cassava, and down creek there’s some-
one drawing water to drink. In between, 
there could be someone washing dirty 
diapers,” said Sanden. 

In one garden area – irrigated by 
bucket from a hand-dug shallow well – 
the plants initially grew well, but without 
testing equipment, Sanden didn’t realize 
the too-high sodium content of the water. 
The tomato vines and all leafy vegetables 
died from leaf burn after six weeks.

His experience in Africa took him 
back to UC Davis, where he earned an 
MS in irrigation and drainage water 
science and engineering.

By CRYSTAL NAY | Contributing Writer

BLAKE SANDEN

Continued on Page 82

Sanden recently wrapped up a 
40-year career with the UC Cooperative 
Extension (all photos courtesy B. Sanden.)

Now retired, UCCE Irrigation Farm Advisor 
Blake Sanden is credited with helping improve 
fertigation, ET and other irrigation innovations 
that have improved nut yields.

FARM ADVISOR PROFILE
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Sanden encountered limited job prospects as a post-grad-
uate researcher. When he landed his job as an irrigation 
scheduling manager, he had never before farmed almonds. He 
managed irrigation for 24,000 westside acres belonging to Para-
mount Farming (now The Wonderful Company), and really got 
a taste for irrigation demand in almond and pistachio. 

Improvements for Yield Success
Some of the biggest changes over the course of Sanden’s ca-

reer have been fundamental to the success of improved almond 
yields.

“The number-one thing was coming to an understanding 
that the irrigation crop coefficients everyone used in the 60s, 
70s, 80s and early 90s were not right for the San Joaquin Valley. 
Growers would tell me that trees naturally defoliate during 
harvest,” said Sanden. “Yes, trees that are starving for water will 
do that.”

Growers used to ignore tree stress during harvest. Water 
would be cut at the end of July to early August, Nonpareils 
harvested first and then the pollinator varieties, leaving trees 
without water for six to eight weeks. There were not yet num-
bers informing growers that almonds could use 50 to 55 inches 
of water, and his constant touting of water stress earned Sanden 
the nickname “Swampy” with his crop managers.

“The equipment guys ruled the roost back then, not the water 
guys,” he said.

The early adopters of microsystems were savvy farmers 
who looked closely at their trees, giving a shot of water to the 

Nonpareils just after harvest, and before harvesting the pollina-
tors. This was a significant concept (later proven in field trials 
by Dave Goldhamer) that boosted almond yields to more than 
2000 lbs/ac – much more than the rolling California average of 
1300 to 1500 lbs/ac at the time.

Sanden also counts himself fortunate to have been the 
‘plumber’ for the Patrick Brown research field trials proving 
the high potassium demand of almonds, causing growers to 
become more active in potassium fertigation. Almost-universal 
potassium fertilization, minimizing postharvest stress and es-
tablishing the high yield/water use/ET potential are the biggest 
things Sanden has seen in almonds come about during his 
tenure. His other major achievement was helping to establish 
the salinity tolerance of pistachios. 

The Value of Light
The improvements in orchards, however, are well on their 

way to bigger changes. As Sanden likes to remind growers, it 
takes good soil and high ET to get top yields. But as industry 
pushes for yields, and with SGMA and other regulations help-
ing to shape the orchard of the future, there’s one resource that 
isn’t being maximized – light.

“The trees on the ends of the row have higher yields because 
they get light all the way around,” explained Sanden. “If we 
have to retire acreage due to SGMA, let’s plant orchards doing 
the opposite of what we’re doing now.”

Instead of narrow planting at 20 to 22 ft row spacing, San-
den suggests doubling that, utilizing drip and maintaining 
current density down the row. Water could essentially be cut in 
half for the young orchard. Mature (>seventh leaf) orchard ET 
would probably be 60 to 65% of the full canopy cover ET. The 
decrease in trees would reduce yield a bit, but Sanden thinks 
that the tradeoff would be worth it. 

“Growers could probably get about 75% of the full-cover 
yield because of more light on the spurs, use less water, create 
less humidity and probably save one or two fungicide sprays,” 
said Sanden. 

Not only that, but nuts would dry quicker, reducing possible 
bacterial growth such as salmonella. Growers would have more 
room to blow nuts farther away and to bring back a more timely 
application of water after shaking. There would also be more 
room to push salts to the middle of the drive out of the drip 
rootzone. 

“Wider spacing is more efficient,” said Sanden. “If we’re go-
ing to do this water sustainability thing, the only resource we’re 
not using to the fullest is light.”

Just a couple of years ago, Sanden wrapped up his nearly 
four-decade run in almond and pistachio irrigation, where he 
says he got to pick the “low hanging fruit” of ET and fertility 
management that allowed for the doubling of tree nut yields. 
While he admits it has been a wild ride, the rising water costs 
and decreasing nut prices make him unsure of what’s next for 
the industry. 

“God bless the growers and new crop advisors who are try-
ing to work with these issues,” said Sanden.  
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Sanden walks growers through the soil profile during a field day.
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