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Over the last three years, we 
have received several calls from 
walnut growers in Sacramento 

and northern San Joaquin Valleys re-
porting widespread dieback observed in 
both young and mature orchards during 
the spring. In most cases, we suspected 
autumn freeze to be the major cause of 
those dieback symptoms. We usually try 
to differentiate between injury during 
the growing season, which is referred 
to as frost injury and the freeze damage 
that occurs in late fall or winter. 

The term frost injury is restricted to 
damage due to freezing temperatures 
during the growing season while the 
tree is not dormant, which is due to 
a late spring frost. This was not the case 
for the past three years based on our 
farm calls and minimum air tempera-
ture data (degrees F) collected from 
CIMIS stations located near affected 
walnut orchards. Figure 1 shows the 
minimum air temperature data col-
lected from the CIMIS station located 
in Manteca, Calif. for November/De-
cember 2018, November/December/
January/February 2019 and 2020, and 
January/February 2021.

In mid-November 2018, sudden 
minimum temperatures were low 
(ranging from 26.4 degrees F to 29.8 
degrees F) in some locations, causing 
damage in young, vigorous orchards as 
well as in mature orchards. The damage 
observed was not as widespread com-
pared to what we are seeing this year, 
which may be due in some ways to the 
rains that occurred after the 9- to 10-
day freeze event (Figure 2). 

Fortunately, we went through winter 
2019 with little stress to young/mature 

2020 Autumn Freeze 
Damage in San Joaquin and 
Stanislaus County Walnuts
Management steps to help reduce impacts of 2020 freeze damage in impacted orchards.

By MOHAMED T. NOURI | UCCE Orchard Systems Advisor, San Joaquin County 
and KARI ARNOLD | UCCE Orchard and Vineyard Systems Advisor, Stanislaus County

Figure 1. Minimum air temperatures data (degrees F) collected from the CIMIS station located in 
Manteca, Calif. for November/December 2018, November/December/January/February 2019 and 2020, 
and January/February 2021.

Figure 2. Precipitation data (in) collected from the CIMIS station located in Manteca CA, for November/
December 2018, November/December/January/February 2019 and 2020, and January/February 2021.
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walnut orchards, since temperatures 
were warm enough to protect these 
trees, and you can notice how much 
wetter the weather was during the end 
of November and December 2019 com-
pared to the 2020 November/December 
time (Figure 1 and 2, see page 4).

This year, from mid- to late April, 
we received several calls reporting se-
vere dieback/not leafing out symptoms 
in large areas of walnut orchards in San 
Joaquin and Stanislaus counties. Symp-
toms were observed in newly planted 
orchards and young, vigorous orchards 

as well as mature orchards, including 
Chandler, Howard, Tulare, Serr and 
Solano cultivars (Figure 3 and 4, see 
page 6). 

Reasons for Damage Severity
To face the November/early Decem-

ber freeze events, walnut trees must 
harden by developing processes of 
resistance to cold and frost. We believe 
that the acclimation to temperatures 
below freezing results from exposure 
to the gradual decline in temperatures, 
which allow trees to gradually lower 
the freezing point of their cells in order 
to not be damaged under the freezing 
effect. It is a very complex process: once 
the temperature slowly begins to drop, 
the trees synthesize enzymes that will 
break down the starch (large sugar 
molecules made by photosynthesis 
and stored in summer in the bark and 
wood) in smaller soluble sugars with 
higher anti-freeze activity, which pro-
tect against ice formation in tree cells. 

This was not the case with the signif-
icant temperature fluctuation we faced 
during November/early December 2020. 
The first freeze event occurred on No-
vember 9 and 10, which followed a peri-
od of temperatures ranging from 37 de-
grees F to 44 degrees F (first eight days 
of November, at least allowing the trees 
to harden off a little but not enough.) 
Then, we noticed that the temperatures 
rose over the next 10 days (ranging 
from 30 degrees F to 50 degrees F), 
then relapsed again below freezing for 
a few hours early in the morning of 
the November 21 and 22, and the last 

IRRIGATE
PRECISELY

WWW.WISECONN.COM
CALL US : (559) 326 7613

AUTOMATED 
IRRIGATION 
SYSTEMS

Continued on Page 6

Figure 3. Freeze damage in young walnut trees produces bark discoloration in the wood. 
Affected branches or trees dehydrate mainly from the top and show tip dieback.
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four days of the month. Temperatures 
continued to fluctuate during the first 
nine days of December 2020 (Figure 1, 
see page 4). 

These temperature fluctuations pose 
a serious threat, especially for young, 
vigorous walnut trees during the winter. 
Sudden temperature drops place high 
amounts of stress on trees, the effects of 
which are much worse when followed by 
mild and dry weather.

Symptoms Observed
The severity of symptoms is variable 

across and within orchard blocks. Signif-
icant damage can be observed in young, 
vigorous orchards. Tip dieback occurs 
with many branches in affected trees 
still green or partially green (damage be-
neath the bark appears as brown discol-
oration) and not leafing out (Figure 5). 

Based on our preliminary observa-
tion, we noticed that orchards irrigat-
ed in late October to early November 
showed less damage compared to those 
irrigated early to mid-October. More 
information should be gathered for the 
irrigation practices and other practices 
(prior to the November/December 2020 
freeze event) from these severely affected 
orchards.

We are in the process of developing a 
survey in collaboration with other farm 
advisors and PCAs in counties showing 
severe freeze damage to help identify 
the factors that have contributed to the 
freeze damage this year and how we can 
mitigate their future impact.

Freeze Damage Management 
For young, vigorous trees as well as 

mature trees, the damage in some tree 
branches/limbs looks dramatic, but the 
survival of these tree parts depends 
more on whether they are still green/
alive. 

Do NOT prune out damaged limbs 
now. Buds may be slow to break or may 
fail to completely break, and adventi-
tious buds may emerge from under the 
bark. Prune out the dead wood that did 
not revive at the time of pre-harvest or 
postharvest. Formed new shoots can be 
trained to replace the damaged wood.

To help prevent further damage from 
sunburn, exposed larger limbs/branches 
(southwest facing area) can be painted 

A BContinued from Page 5

Figure 4. Freeze damage in A. 9th leaf Solano and B. 9th leaf Chandler.

Affected Trees 

Unaffected Trees 

Figure 5. Freeze damage in 9th leaf Solano. Severity of symptoms is variable across and 
within orchard blocks (damage beneath the bark appears as brown discoloration.)

A B

Figure 6. Freeze damage in 2nd leaf Chandler. A. Pruned below the damaged tissue 
on April 30, 2020. B. Picture taken on July 30, 2020 showing tree recovery. 
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with tree paint or white latex paint 
diluted 1:1 with water.

Orchards/blocks severely affected 
by the freeze will have lower overall 
growth with an expected yield re-
duction, which will reduce nitrogen 
requirements. Much of the nitrogen 
demand comes from the crop, and 
hence must be reduced. Make fertilizer 
decisions based on current soil reports 
and leaf analysis.

Less leaf surface area results in 
reduced water loss (less transpiration). 
Monitor your orchard carefully and 
schedule irrigation using a pressure 
chamber and/or soil moisture measur-
ing devices throughout the season. By 
using the pressure chamber, you di-
rectly measure the level of water stress 
your trees are experiencing because 
it measures the plant and not the soil. 
Start your irrigation when pressure 
chamber readings are two to three bars 
below baseline.

Newly planted trees showing die-

back symptoms due to freeze damage 
are more vulnerable than older trees. 
The lack of foliage will provide a prime 
target for Flathead Borer and more 
sunburn damage. 

With enough healthy shoots left on 
the tree, cutting below the damaged 
tissue would help the tree rejuvenate 
and should not be an issue at this point 
(Figure 6, see page 6).

If there are not enough leaves, dam-
aged tissue that was not painted with a 
white-wash (December/January) after 
the freeze events should be painted 
now to protect against further sunburn 
damage and/or borer.

Prepare and Protect Trees 
There are additional steps you can 

take to prepare for a freeze event. 
Trees should enter the fall months as 

healthy as possible, but growth should 
be reduced. Cutting back some on ir-
rigation in September and no nitrogen 
applications after August could help 

slow down growth and may help the 
trees harden off before a sudden freeze 
event comes along. 

For young trees, stop irrigating in 
September to set the terminal bud on 
the trunk to harden the trees, then 
resume irrigation to avoid tree stress.

A dry fall could make freeze damage 
worse. If there is not enough rain by the 
end of harvest, irrigate walnut orchards 
so the soil is moist in November.

To keep orchards slightly warmer, it 
is advisable to run the irrigation system 
a few days before an expected freeze 
event to ensure the soil surface is moist 
and help the soil store a little more heat 
in advance during sunny days. This will 
also ensure trees are hydrated enough 
before the freeze occurs. Moist soil ab-
sorbs more solar radiation than dry soil, 
and will re-emit heat overnight.

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

NPK + ACADIAN = SUCCESS
ORGANIC

Add Acadian® Organic to your repeated mid-season 
drip and/or spray program for improved plant vigor and 
higher yields. 

By the time plants suffer from abiotic stress, the road to recovery 
can take time. Time that can be costly during critical fruit set, 
sizing or holding mid-season. Keep plants in peak condition and 
ready to fend off what the season has in store. 

Apply Acadian® Organic frequently and let it take  
you to your best season yet.

To Learn More Visit  
ACADIAN-USA.COM

DO NOT PRINT 
FOR OFFICE 
USE ONLY

McDaniels Marketing | Client: Acadian Plant Health | Ad Size: 1/2 page 
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Self-fertile almond varieties are 
not going to overtake the gold stan-
dard Nonpareil in planted acreage 

anytime soon, but growers who have 
planted the trees are gaining experience 
and learning how to maximize their 
production.

Zaiger Genetics’ Independence is 
the leading self-fertile almond variety 
in California and acreage-wise now 

ranks in the top five almond varieties 
planted. This variety is licensed to Dave 
Wilson Nursery in Hickman and has 
been on the market for 15 years. The 
USDA’s 2020 almond acreage report 
lists Independence at 59,650 total acres 
behind Butte, Carmel, Monterey and 
Nonpareil. The second-most-planted 
self-fertile is Burchell Nursery’s Shasta 
at 5,119 total acres.

Zaiger, Univer-
sity of California, 
USDA-ARS and 
Burchell continue 
work to develop new 
self-fertile almond 
varieties.

One of the latest 
releases, Yorizane, 
is a USDA prod-
uct. This soft-shell 
almond has been in 
UC regional variety 
trials and received 
high marks for 
market potential 
and appearance. It 
reaches hull split 
at the same time as 
Nonpareil in the San 
Joaquin Valley.

UCCE Orchard 
Crops Farm Advi-
sor Phoebe Gordon 
said this new release 
has been in her field 

trials. Aside from bacterial blast at the 
Stanislaus trial site, she said no signifi-
cant disease issues have been observed.

Experiences with Management
Many almond growers who planted 

self-fertile almond trees looking to save 
on pollination costs faced a learning 
curve with cultural practices. Orchard 
spacing, rootstocks, nutrition and 
growth rates were listed by growers and 
crop consultants as practices where 
accommodations were made for these 
varieties.

In regards to the self-fertile trait and 
pollination, crop consultant Bill Brush 
said most growers still use one hive 
per acre as insurance when weather 
conditions are forecast to be less than 
ideal. Self-fertile plantings adjacent to 
conventional varieties with hives prob-
ably can get by without bees, he said.

Crop advisor and almond grower 
Justin Nay said he found that Indepen-
dence trees are very prolific at an early 
age.

Because Independence trees pro-
duce so many flowers and set so many 
nuts, growers are not often accustomed 
to how to irrigate and fertilize it to 
maximize yields year over year, Nay 
said. 

“We often see them being irrigated 
and fertilized like traditional almond 
varieties, which is below its maximum 
potential,” Nay said. 

WHAT 
GROWERS 
HAVE LEARNED 
ABOUT 
GROWING 
SELF-FERTILE 
ALMONDS
By CECILIA PARSONS | Associate Editor

Spacing Independence trees 12 to 14 feet down the 
row and 20 to 22 feet across, depending on orchard 
conditions and management, seems to be ideal for 
many growers (photo courtesy Dave Wilson Nursery.)
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Growers that have their Indepen-
dence trees ready to shake before Non-
pareil are irrigating and fertilizing them 
like Nonpareil. If they are being irrigat-
ed properly, harvest timing should be 
after Nonpareil, Nay explained.

Brush said he believes that Inde-
pendence trees should be spaced closer 
(12 to 14 feet down the row and 22 feet 
across) due to the smaller size of the tree 
when it is mature. 

“Looking down on the trees, you 
don’t want to see a lot of the orchard 
floor, you want the trees to capture all 
the light,” Brush said. “If the trees don’t 
cover the space, you lose the opportuni-
ty for production.”

Steve Van Duyn, of Van Duyn Fam-
ily Farms in Ripon, said he planted his 
first Independence trees 10 years ago on 
a valley floor location. They grew okay, 
he said, but being smaller trees, they 
did not fill in their space over time. His 
next planting was in a hill location and 
planted closer at 136 trees per acre.

“We’ve found now that 155 trees per 
acre, 20-foot rows and 14 feet spacing 
down the row works best for these,” Van 
Duyn said. “They are filling in the space 
and needing very little pruning.

Pruning practices need to be mod-
ified for Independence. He said his 
first block was pruned similar to other 
non self-fertile varieties. Independence 
doesn’t mind shade, he found, and with 

Continued on Page 10

Cultural practices for self-fertile varieties like 
Independence should be adapted to their yield 
potential (photo courtesy Dave Wilson Nursery.)

Self-fertile varieties, such as Independence, require fewer 
bees to pollinate and set a crop, and trees can potentially 
get by without any bees if they’re adjacent to convention-
al varieties (photo courtesy Dave Wilson Nursery.)

Seventh leaf Independence almond trees in 
Tulare County. This solid block of self-fertile 
trees presents an opportunity for uniform 
timing of cultural practices including one 
bloom spray, one hull split spray and one 
harvest (photo by C. Parsons.)

YOUR 
LEGACY 
IS OUR 
LEGACY
inquire now!  № 1-844-DWN-TREE
DWNTREES.COM  |  l f  @davewilson 
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slower growth, they need less pruning.
“Now, we make one or two cuts and 

let them grow. They fill in nicely,” he 
said.

Brush advised that the trees be 
fertilized with an eye on optimum pro-
duction—4,000 pounds to the acre. 

“You have to feed at the level of num-
ber of trees per acre,” Brush said. “And 
you have to start early.”

Van Duyn said he chose rootstocks 

based on soil environmental conditions 
and soil pH. 

When breaking new ground for an 
orchard, soil amendments are used to 
get the pH right. Where pH is higher, 
he said Viking rootstocks works well. 
Atlas rootstocks are used where soil pH 
is lower.

Self-fertile varieties are not im-
mune to pests and disease, but growers 
did not report any major problems 
compared to non self-fertile almond 
varieties. 

Nay said Independence has been 
a very disease-resistant tree. It has a 
tough flower like Monterey, he said, 
and can withstand cold temperatures. 
Independence does seem to get bacteri-
al blast similar to other varieties.

If irrigated correctly prior to harvest, 
Nay said Independence should hull 
split after Nonpareil and miss most of 
the navel orangeworm second flight, 
especially with larger crops.  

A lot of stick tights after harvest 
were reported by Nay, but he said as the 
trees mature, the issue was resolved.

The trees shake well with upright 
structure, Nay and Van Duyn agreed. 
Van Duyn said early on there were 
issues with stick tights, but with advice 
from the breeder, he said they waited 
until stem color and had no further 
issues.

Self-fertile varieties may also be part 
of the almond industry’s efforts in dust 
reduction. The harvest equipment does 
not have to come through the orchard 
twice to harvest the main variety and 
pollinators. 

Continued from Page 9

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

Pruning practices need to be modified for 
Independence (photo by C. Parsons.)

Independence trees are very prolific at an early age (photo by C. Parsons.)
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ALMOND FACILITIES 
WRESTLE WITH 
HARVEST 
OVERLOAD
AS BIGGER CROPS PUT GREATER 
BURDEN ON PROCESSING OPERATIONS, 
HULLERS AND SHELLERS ARE FINDING 
WAYS—AND SPENDING MORE—TO COPE.

Kevin Long is getting close to overload at Superior 
Almond Hulling.

As general manager for the Fresno County opera-
tion, Long knows the pressure of inbound trucks waiting in 
line at the scale during harvest. He’s continually challenged 
to get empty trailers back out again as fast as possible. He’s 
watched storage space for almond stockpiles grow tighter 
every year. 

And, since 2019, he’s dealt with a plant that’s reached full 
processing capacity. That’s forced Superior Almond Hulling 
to turn away new growers hoping to deliver their almond 
crops for hulling and shelling.

“We have more than doubled our volume in the last six 
years,” Long said. “The harvest congestion has become a big 
issue as we’ve grown.” 

Long isn’t alone in coping with ever-greater quantities of 
almonds. Hullers and shellers up and down California are 
grappling with record harvests that often outpace process-
ing ability. The expanding crop volumes are putting more 
burden on truck scales, plant equipment and employees, 

spurring plant managers to find new ways to deal with the 
avalanche of nuts arriving during August and September. 

“We’re all in the same situation,” Long said of the state’s 
102 almond handlers. “California went from a crop of almost 
2.6 billion pounds in 2019 to 3.1 billion this last year. That’s 
500 million more pounds run through the same amount of 
hullers.” 

Investing in Upgrades
Like Long, Michael Kelley can relate firsthand to big-crop 

pressures. Kelley is president and CEO of Central Califor-
nia Almond Growers Association (CCAGA). CCAGA is the 
world’s largest almond shelling operation, with three plants 
at its Kerman site and one in Sanger. 

In 2020, CCAGA shelled 155 million pounds, the largest 
volume in its 57-year history. The cooperative was as ready 
as it could be after investing heavily in its operations to stay 
ahead of bigger crops. 

Since 2005, for example, it’s added two more trucking 
scales for a total of four. Last year, it completed a $10.2 

By CATHERINE MERLO | Contributing Writer

Two of CCAGA’s three scales at its Kerman plant are visible, out-
lined in yellow. Come August, the traffic light will control a steady 
flow of inbound trucks (all photos by C. Merlo.)

HILBERSINC.COM
530.673.2947

770 N. WALTON AVE SUITE 100
YUBA CITY, CA 95993

Hilbers Inc. partnering with Butler
is the team you can trust.

Whether it’s a design-build project, 
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building, Hilbers Inc. and Butler have the 
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completion of your pre-engineered metal 
building project!

Proudly operating as 100% employee-owned.
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million modernization of its main plant at Kerman. That 
upgrade expanded CCAGA’s processing volume from 9,100 
pounds per hour to 14,000.

CCAGA has also purchased more stockpiling elevators at 
a cost of $102,000 each. It now counts 11 at its Kerman plant 
and three at its Sanger location. CCAGA also rented 75 acres 
north of its Kerman property for additional stockpiling. It’s 
increased employee numbers to 150 during the processing 
season, when its plants run 24/7.

Further, in 2016, CCAGA aggressively tried to relaunch a 
ranch stockpiling program to address the growing shortage 
of storage space at its plants. Through the program, growers 
store just-harvested almonds on their own property until 
CCAGA’s plants can process them. In 2020, the co-op ranch 

stockpiled 4.78 million pounds of edible meat, or 3% of its 
total volume.

“For two years in a row, that’s saved our neck,” Kelley said. 
“We have 11 large growers participating in the program, but 
we would love to double it.”

As a result of its record volume, CCAGA has closed its 
membership. It now counts 358 active members who deliver 
almonds from 63,063 acres stretching from Tulare County to 
Merced County.

Keeping Up With Growth
Like CCAGA, Superior Almond Hulling has addressed 

the harvest crunch in multiple ways. That’s become neces-
sary as burgeoning almond crops turned Superior Almond 
Hulling into one of California’s largest huller-shellers. The 
plant draws from 50,000 acres of almonds in Fresno, Madera 
and Kings counties. 

Built to handle between 90 million and 100 million 
pounds yearly, Superior Almond Hulling shelled its larg-
est-ever crop, 124 million pounds, during 2020. That includ-
ed 8 million pounds of organic almonds. 

Adding to the pressure has been the growth in acreage of 
self-pollinating varieties. They now account for over 10% of 
Superior Almond Hulling’s acreage, up from less than 3% in 

Continued on Page 14

Kevin Long with some of the equipment Superior Almond Hulling 
has added to help ease the harvest crunch. Behind Long are the 
plant’s newest scale (beneath the exit sign), several stockpiling 
elevators and other yard equipment.

Michael Kelley stands inside CCAGA’s main shelling plant in 
Kerman. It was recently modernized for $10.2 million to increase 
capacity and boost efficiencies.

CCAGA’s Lauren Dutra is working with growers to expand the 
co-op’s ranch stockpiling program.  
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2017. These orchards are nearly all 
ready for harvest in August, joining the 
more traditional Nonpareil varieties in 
the rush for processing.

“The crops are coming in early and 
further congesting us here,” said Long.

Superior Almond Hulling has spent 
more than $1 million in the last five 
years to manage its growth. In 2016, it 
added a second scale, with an adjoin-
ing shop, to weigh trailers coming in 
from the field. That cost $300,000, but 
it sharply reduced delays for inbound 
trucks. Superior Almond Hulling now 
uses its original scale for trucks picking 
up bins headed to processors or deliver-
ing hulls to dairies. 

The plant recently purchased four 
additional stockpiling elevators for 11 
in total. Each new elevator came with a 
$100,000 price tag, but they’re enabling 
Superior Almond Hulling to more 
quickly unload and store the loads 

of almonds coming onto its property 
during harvest. 

The company, which owns its own 
trailers, also has increased those to 190 
sets. Each set costs about $50,000. 

“We went from receiving 130 loads a 
day six years ago to as high as 240 loads 
during the last harvest,” Long said. 

“We need to make sure we have enough 
empty trailers and stockpiling equip-
ment to keep the harvest going without 
interruption.” 

Moreover, Long has expanded the 
plant’s storage area by leasing 65 acres 
of adjacent land. He also added 12 
employees to bump up his crew to 80 
during the season. 

But probably most important, at 
least in Long’s eyes, is Superior Almond 
Hulling’s decision to put crews to work 
at night. “A lot of hullers are reluctant 
to put their crews to work in the dark 
for fear of mixing up loads,” he said. 

“But we’ve invested in trailers and yard 
lights, and we’ve trained our night su-

pervisors and our people to handle it.”

Future Needs
Looking ahead to the upcoming 

almond crop, both Long and Kelley 
predict smaller volumes. 

“With the drought and the water 
situation, it’s hard to imagine we’ll see 
a duplicate of last year’s volume,” Long 
said. “We haven’t sent out our contracts 
yet, but we’ll probably be down about 
10% to 110 million pounds. It’s still too 
much.”

Even with a similar drop expected 
next year at CCAGA, Kelley knows 
his plants will face continued pres-
sure in coming harvests. As a re-
sult, the co-op is considering plans to 
modernize its Sanger plant in the next 
few years.  

“If we could increase our processing 
volume at the Sanger plant from 8,200 
pounds to 14,000, as we did here at 
Kerman, that would carry the day,” he 
said. “That would allow us to handle 
future crops of 165 million pounds very 
efficiently.”

For now, CCAGA will put more 
emphasis on accurate forecasting in the 
field. “And we’re placing more value on 
our staff and working to build a culture 
where employees buy into the vision of 
what’s needed to move forward,” Kelley 
added.

Ultimately, California needs more 
huller-sheller plants, Kelley and Long 
said. But with a hefty price tag of $18 
million to $23 million, building a new 
shelling facility is an investment few 
can make. Kelley said two former coop-
erative cotton gins in the San Joaquin 
Valley are converting to almond sheller 
plants. There’s also a rumor that a new 
plant will be built on Central Califor-
nia’s Highway 198, he added.

For hullers and shellers who have 
lived through the glut of the past few 
seasons, the new processing capacity 
would be welcomed.

“New plants are definitely needed,” 
said Long. “Harvest congestion is a 
problem that’s not going to go away.

The New Schmeiser V-Blade Roller combines all the 
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at the row ends.

Contact us for complete details.

GET EVERY NUT

1-800-288-8128 • www.tgschmeiser.com
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Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com 
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The Almond Board of California 
(ABC) started supporting Regional 
Variety Trials (RVTs) in the 1970s 

to create a method to test the perfor-

mance of new almond varieties across 
the growing region and extend that 
information to growers. Previous and 
current RVTs have been designed to 

evaluate new varieties or selections in 
a semi-commercial (20 to 40 trees per 
variety) manner and compare them to 
standard varieties such as Nonpareil, 
Mission and currently accepted pol-
linizer varieties. 

Due to the contribution of these 
RVTs, the industry has been equipped 
to adopt a wide range of varieties that 
offer a versatile supply of almond 
kernels and demonstrate a competi-
tive advantage to growing almonds in 
California. 

For instance, the first two RVTs 
identified good pollinizer options for 
Nonpareil (i.e., Fritz, Price, Aldrich, 
Wood Colony, Monterey, etc.) and also 
allowed researchers to fully document 
the performance of the top 14 out of 
15 varieties most widely adopted in 
California. 

In addition, RVTs have identified 
varieties that are more resistant to pests 
and diseases, such as navel orange-
worm (i.e., Price and Butte) and hull 
rot (i.e., Monterey, Carmel and Fritz), 
respectively. RVT outputs have also 
expanded the industry’s harvesting and 
processing operations by identifying 
the Sonora group (harvested 7 to 13 
days after Nonpareil), the Price group 
(harvested 15 to 21 days after Nonpa-
reil) and the Carmel group (harvested 

Varietal Research Leads 
to Latest Almond Variety 
New self-fertile ‘Yorizane’ is one recent example of 
the importance of regional variety trials.
By ALMOND BOARD OF CALIFORNIA | Contributing Writer

A WORD FROM THE BOARD: THE ALMOND BOARD OF CALIFORNIA

Continued on Page 18

Nonpareil (left) and Sweetheart (right) trees in the Madera RVT. UCCE Farm Advisor Phoebe Gordon and her team test all varieties for bloom timing, 
bloom profusion, hull split timing, yields, defects and insect damage as well as observe any disease issues (all photos by P. Gordon.)
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29 to 34 days after Nonpareil), among others. Finally, the 
investment in varietal research has resulted in the com-
mercialization of new UC varieties in the past 20 years: 
Kester, Sonora, Sweetheart and Winters.

The third and current generation of RVTs started 
in 2014 and is already in the process of identifying top 
performers. For example, thanks to the current RVT and 
ABC’s ongoing collaboration with USDA breeder Craig 
Ledbetter, the industry can now add Yorizane to its variety 
mix. Yorizane, formerly “selection Y116-161-99,” is notable 
thanks to its consistent qualities, such as self-fertility, high 
yields and good kernel quality. 

Latest Varieties and Selections
At an Almond Conference breakout session in De-

cember 2020, ABC Associate Director of Agricultural 
Research Sebastian Saa, Ph.D., and UCCE Orchard Crops 
Farm Advisor in Merced County Phoebe Gordon provid-
ed information on the latest varieties and selections under 
evaluation in addition to discussing ABC’s overall breeding 
strategy.

During the session, Saa told growers that evaluating more 
self-compatible varieties like Yorizane remains a priority for 

the Almond Board. Self-compatible varieties potentially re-
quire fewer pollinators in the orchard because the pollen has 
to move only a short distance from one blossom to another 
blossom of the same tree rather than from one blossom to 
another blossom a tree row or more away. 

There are other advantages, Saa said. “Self-compatible 
trees can be grown in blocks of the same variety, allowing for 
more efficiency at harvest time – one shake, one harvest.”

Many of the most recent new varieties created in Califor-
nia and around the world are also self-compatible. Saa said 
that new varieties developed in California typically bloom 
about the same time as Nonpareil but are harvested a couple 
of weeks later and therefore could be viable options for grow-
ers seeking to transition to off-ground harvesting.

During the discussion at the breakout session, a grower 
asked Saa if there is an increased risk of resiliency to diseases 
or pests with self-compatible varieties, especially if there is 
less genetic diversity within an orchard. “If we adopt one 
self-compatible variety, then there is a potential risk,” Saa 
acknowledged, “but if we adopt multiple self-compatible va-
rieties from different genetic backgrounds, the risk remains 
low, and our resilience is improved. 

“Our goal is to enhance variety diversification for the Cal-
ifornia almond industry by adopting better almond varieties 
that respond to different market demands as well as provide 
enhanced traits, such as self-compatibility,” noted Saa.

In addition to learnings around self-compatible varieties, 
Gordon, who manages the RVT in Madera County, ex-
plained how she and her team have tested various pollinator 
varieties paired with alternating rows of Nonpareil trees 
since 2017. 

“We test all varieties for bloom timing, bloom profusion, 
hull split timing, yields, defects and insect damage, and we 
also observe any disease issues,” Gordon explained.

She said early results in the RVT indicate that some of the 

Continued from Page 16
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pollinator varieties may have higher yields than Nonpareil 
but cautioned that “we need to look at entire lifespan of these 
varieties” before making any determinations.

Introducing Yorizane
Developing a new variety can take years, if not decades. 
Ledbetter, who was directly involved with the develop-

ment of Yorizane, is a research geneticist with USDA-ARS 
based at the San Joaquin Valley Agricultural Sciences 
Center in Parlier. He said the first seedling of this variety 
was planted in 1999, and that its kernel attractiveness and 
ease of cracking, combined with self-fertilization, quickly 
separated it from other alternatives. Annual tests on roller 
crackers also showed it experienced kernel damage less of-
ten than Nonpareil. Further, the current RVT has revealed 
Yorizane’s heavy yield potential.

“Yorizane provides a varietal option to growers to 
establish a more efficient single-variety orchard,” Ledbetter 
explained. “As a part of the RVT, it has been evaluated in 
blind tests by industry personnel for kernel attributes and 
has been found to have excellent kernel appearance and 
marketing potential.”

Limited quantities of Yorizane already are available at 
many of California’s leading tree nurseries.

Partners Key to Long-Term Success
Yorizane is just one example of the ongoing value and 

importance of the Almond Board’s long-term investment in 
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Continued on Page 20

Almond variety Sweetheart (left) and UCD 1-16 (right) in full bloom, 2021. 
Developing a new variety can take years, if not decades. 

June 2021        www.wcngg.com                  19



research, development and real-word, 
in-the-orchard testing of new vari-
etals, which is founded in a critical 
partnership between the industry 
and USDA-ARS, the UC system and 
private breeders and nurseries in 
California.

Chuck Fleck, director of Horticul-
ture Research at Sierra Gold Nurseries 
near Yuba City, said there are many 
other exciting scientific advances on 
the horizon. Although Sierra Gold’s 
variety development program is rel-
atively young, he said the team plans 
to eventually release almond varieties 
and rootstocks that provide growers 
with many advantageous genetic 
characteristics.

Fleck pointed to the work of two 
researchers, Malli Aradhya of USDA 
and Tom Gradziel of UC Davis, as 
being especially promising. Aradhya 
has focused on helping growers over-
come abiotic (atmosphere, chemical 
elements, sunlight/temperature, wind 
and water) as well as biotic (soil, 
floom, leaves and wood) challenges in 
their orchards. Gradziel is working to 
bring new germplasm into almonds’ 
fairly narrow genetic base in addition 
to exploring alternative rootstock 
options to more effectively deal with 
abiotic and biotic issues. 

“Perennial crop breeding takes 
years to see successes and break-
throughs,” Fleck explained. “Because 
it can take decades before such 
successes come to light, the resulting 
varieties, and therefore the breeding 
program’s true value, is not easily dis-
cerned until long after inception.”

New RVT in the Works
Saa said plans are already under-

way for the next RVT, which the team 
is aiming to plant in late 2022 or early 
2023. The RVT will last for a decade, 
or more. He also said this next trial 
likely will include many novelties in 
comparison to the current RVT, and 
that ABC is already working to identi-
fy the ad hoc research team.

“Having third-party data collect-
ed about how a variety performs in 
different regions of the state is very 

valuable to growers, nurseries and 
handlers,” Saa said. “We need to know 
the weaknesses and strengths of vari-
eties. There is no perfect variety. Some 
growers are looking for different 
things, like harvest times or kernel 
characteristics. There is no doubt that 
we need a diverse supply of almonds 
varieties.”

Gordon agrees, stating RVTs allow 
horticultural characteristics like yield, 
bloom overlap and harvest timing to 
be compared in an unbiased setting. 

“If there are conditions that are con-
ducive to disease development, there 
can also be a way to compare relative 
susceptibilities to diseases,” she said. 

“RVTs also allow growers and PCAs 
to see new varieties in-person before 
committing.”

Industry members interested to 
learn more about ongoing research 
should stay tuned for a report that 
will be issued later this year that sum-
marizes RVT data collected in the 
past four years. 

Additionally, in 2020, the Almond 
Board published a comprehensive 
breeding report that provides an eval-
uation of national and international 
varieties and selections currently 
under evaluation or available in the 
market. Those interested in sinking 
their teeth into this topic are welcome 
to review this report. www.almonds.
com/almond-industry/orchard-man-
agement/orchard-development

Footnotes
1 To note: In the current RVTs, all the 
trees were planted in the same year (2014), 
in multiple locations (Butte, Stanislaus 
& Madera counties) and with statistical 
repetitions.

2 Visit Almonds.com/Conference to view 
the slides from this session, titled “Almond 
Varieties and Selections.” Readers may also 
visit YouTube to view a recording of the 
session: https://youtu.be/vP7zc33KoKk.

Continued from Page 19 New Varietal 
Factsheets 
Provide 
Results 
from RVTs

It hasn’t always been easy to efficiently 
communicate breakthroughs in the genet-
ic world or promising results from RVTs 

to growers. That’s why so many industry 
officials are excited by the rollout of varietal 
fact sheets co-created by the Almond Board, 
UC ANR and the Fruit and Nut Center 
(FNC) at UC Davis. These factsheets are 
housed on a new FNC website that will 
launch later this year. The first fact sheet 
debuted is on Yorizane and can be viewed at 
ucanr.edu/datastoreFiles/391-797.pdf.

“The data that is being generated is 
important and frequently actionable, but 
to date there has not been a particularly 
convenient way to access the results from 
these research projects,” said FNC director 
Julia Stover-Blackburn. 

“ABC and UC ANR do a great job of 
communicating findings at The Almond 
Conference and other meetings through-
out the year, but we anticipate that making 
these results findable in the same place will 
help extend the information’s reach,” she 
said.

Stover-Blackburn said the new website 
will provide an overview of various almond 
breeding resources, though it will primar-
ily serve as a repository for the findings of 
the most recent RVTs. A second site is also 
under construction to serve as a repository 
for almond rootstock trial findings. 

The hope, Stover-Blackburn explained, 
is that the sites “will be a resource for both 
researchers and growers looking to see how 
various varieties and rootstocks compare in 
these extensive trials.

“This data is valuable for growers mak-
ing decisions about new plantings and for 
researchers making decisions about what 
varieties to include in other projects,” she 
said.

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com 
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When it comes to pruning 
almond trees, Sid LaGrande 
and his brothers, who farm 

near Williams, Calif., have taken a more 
minimalistic approach compared to 
what they did even 15 years ago.

“Practices change,” LaGrande said. 
They have learned that the old system 
of pruning every year actually reduced 
yields rather than enhance them.

“That was the problem,” he said. 
“You were cutting off your fruiting 

wood. If you’re taking out your fruit-
ing wood, then you’re going to reduce 
yield.”

But change can be hard, especially 
when it’s been engrained in your mind 
from past generations. Roger Duncan, 
UCCE farm advisor for Stanislaus 
County, admitted he was one of those 
who believed what he had heard about 
why annual pruning was necessary.

“You have to prune out the branch-
es in the middle of the tree to prevent 
shade-out and keep the lower wood 
productive,” he said. “You have to 
prune every year so new fruit wood 
will grow. You have to prune every year 
or the trees will get too tall. If you don’t 
prune, yields will crash within a few 
years.” 

And the list goes on. 
After seeing the results of trial after 

trial conducted in different locations 
throughout the state, Duncan changed 
his mind.

“It took me a long time to truly 
believe it,” he said. “Now, to me, it’s 
not really a theory any more. It’s been 
done so many different ways and in so 
many different locations in California 
and other almond growing areas of 
the world. Fifty years of pruning trials 
show you don’t make almond trees 
more productive by pruning them. We 
keep coming up with different ways 
to try to manage the canopy to make 
almonds more productive, but so far 
it hasn’t worked. The almond tree is 
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When Less 
is More
Long-term trials show that no pruning 
or significantly reduced pruning of al-
mond pays with increased yields and 
reduced labor costs.

Trees on the left were standard trained and pruned, whereas the 
ones on the left were unpruned. The block was planted to 10’ x 22’ 
spacing (photo by R. Duncan.)
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pretty good at growing optimally and 
maximizing production without us 
tinkering with them.”

In fact, the trials showed growers 
who pruned annually lost money not 
only from reduced yields but also from 
increased labor costs.

“Pruning doesn’t improve yield,” 
Duncan said. “It didn’t improve yield in 
the short term and it doesn’t improve it 
in the long term. But, to be clear, there 
are still reasons you need to prune, and 
every orchard is different.”

The Start of the Evolution
In the trials, researchers considered 

minimally pruned as those trees where 
three scaffold branches were selected 
the first year and the trees pruned 
normally the second year after planting. 
Then they didn’t see a pruning tool or 
chain saw unless a branch broke, was 
diseased or had to be removed for safe-
ty reasons or to allow orchard traffic.

John Edstrom, a now-retired UCCE 

Continued on Page 24

Minimal training and pruning involved 
tipping the shoots twice during the first 
growing season to stimulate secondary 
branching and establish a bushy tree 
(photo by R. Duncan.)

During the first dormant season of 
Roger Duncan’s trial in 2001, pruning 
crews selected three scaffolds (photo 
by R. Duncan.)
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Colusa County farm advisor, began 
the discussions with a field trial at the 
Nickels Soils Lab near Arbuckle that 
compared pruned to unpruned trees. 
The orchard was planted with 7’ x 22’ 
spacing on Class III soil in 1979.

The last year before they were 
removed, the unpruned trees yielded 
2,307 pounds per acre compared to 
2,136 pounds per acre for the pruned 
trees. Over the orchard’s 21-year 
lifespan, the unpruned trees produced 
35,082 pounds per acre compared 
to 34,176 pounds per acre for trees 
pruned annually. In other words, the 
grower would have had to pay workers 
to prune the trees on top of losing 906 
pounds of yield.

Going Local
Even after seeing those results, Dun-

can said he wasn’t convinced.
“Those are Sacramento Valley 

conditions; that’s not what we have 
here,” he said. “What works in one spot 
doesn’t necessarily mean it will work in 
another spot.”

That’s why Duncan, along with 
Mario Viveros, now-retired UCCE 
farm advisor in Kern County, began 
long-term orchard trials that compared 
various pruning treatments in their 
respective regions.

Viveros’ trial included unpruned 
trees, annual pruning, pruning in al-
ternate years, mechanical topping and 
hedging annually, topping and hedging 
in alternate years and mechanical and 
hand pruning annually. The orchard, 
planted to a 24’ x 21’ spacing, was on 
Wasco sandy loam soil. The varieties 
were Nonpareil, Carmel and Monterey.

In the 11-year-old trial, cumulative 
Nonpareil yields were 2,291 pounds per 
acre more in the unpruned trees than 
trees that were pruned annually. Car-
mel yields were 1,879 pounds per acre 
higher in the unpruned trees.

Mechanical topping and hedging, 
whether done annually or every other 
year, also did not increase yields. Yields 
were lowest in trees that were pruned 
by hand and mechanically hedged each 
year. 

Stanislaus County Trial
Duncan’s initial Stanislaus Coun-

ty trial involved a Nonpareil-Carmel 
orchard and four pruning strategies: 
1) standard initial training to three 
scaffolds and annual pruning thereaf-
ter; 2) standard training for two years 
and no pruning thereafter; 3) minimal 
training and pruning; and 4) com-
pletely untrained and unpruned for the 
duration of the experiment. To test the 
theory that closely planted trees might 
need more pruning than trees planted 
at wider spacings, Duncan tested the 
pruning strategies at four tree spacings: 
22’ x 22’, 18’ x 22’, 14’ x 22’ and even 10’ 
x 22’.

In this trial, minimal training and 
pruning involved tipping the shoots 
twice during the first growing season 
to stimulate secondary branching 
and establish a bushy tree. At the first 
dormant pruning, four to six scaffolds 
were retained to maintain a full canopy. 
Pruners are allowed only three cuts per 
tree each dormant season to maintain a 
minimally open canopy.

Through 19 years, annual pruning 
resulted in significant net income losses 
in both the Nonpareil and Carmel. 
Annual pruning reduced cumulative 

Nonpareil yields by up to 900 pounds 
per acre compared to trees trained 
for two years and left unpruned for 17 
years or trees that went untrained and 
unpruned for the 19-year duration of 
the trial.

Annually pruned Carmel trees 
yielded about 4,400 pounds per acre 
less than unpruned trees over 19 years.

Combined, the yield loss and esti-
mated $150-per-acre per-year pruning 
costs would have reduced net income 
by more than $9,000 per acre over the 
19-year trial, considering the high price 
of almonds during that time.

The ‘Headache Factor’
What the field trials’ yield numbers 

don’t show is what Duncan referred to 
as the “headache factor.”

Trees that were untrained or trained 
to multiple scaffolds were more sus-
ceptible to scaffold failure and low 
limbs growing in the way of equipment, 
especially with wider tree spacings. The 
wider that trees were planted, the more 
training and follow-up care was neces-
sary. Trees planted 10 feet apart stayed 
much smaller, rarely had scaffold 
breakage and needed the least training 
and pruning throughout the 19-year 
experiment.

“Untrained trees were more of a 
headache and needed more follow-up 
care through the years,” Duncan said. 

“That doesn’t always get shown in the 
data when you look strictly at yield 
averages.”

He said a reasonable compromise 
would be selecting three or more good 
scaffolds and training the tree for two 
years before letting it go. In his trials, 
Duncan said that strategy reduced 
scaffold breakage problems, did not 

Continued from Page 23

In the untrained treatment, trees were not 
touched by pruning equipment during the 
trial’s 19-year life except to remove broken or 
diseased branches or those that pose safety 
hazards to in-orchard traffic (photo by R. 
Duncan.)

An aerial view of second-leaf trees in a long-term tree-spacing and pruning trial conducted in 
Stanislaus County (photo by R. Duncan.)
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create an overly dense tree and resulted 
in a tree that rarely needed pruning for 
safety reasons. 

A Slight Twist
LaGrande said they select scaffolds 

and shape trees the first two years, then 
do a light touch-up in year three and 
four before walking away.

“If they start to overlap, then we 
come in with a buzz saw to open up the 
center,” he said of hedging.

In the past, they’d prune the trees 
for two years, then take a two-year 
break to allow them to come into 
production. During years five, six and 
seven, they’d return to pruning. What 
they found is the inner branches grew 
too large and were a pain to remove.

By shaping the trees when they were 
young, LaGrande said they also learned 
the cuts were easier and they weren’t 
losing yield by removing fruiting wood.

The Truth About Topping
In 2014, Duncan began a trial 

that compared mechanical topping 
to untopped trees in a newly planted 
Nonpareil-Monterey orchard. Topped 
and untopped trees were subjected to 
various levels of initial scaffold selec-
tion and hand pruning. After the first 
year of training, the trees were mini-
mally pruned thereafter. A completely 
untrained treatment served as a check. 

Duncan said some growers believe 
that topping will help reduce tree lean, 
particularly in orchards along the 
windy Westside. But in his trial planted 
in the western part of Stanislaus Coun-
ty, that wasn’t the case.

“Most of the leaning started during 
the first growing season before there’s 
any training or pruning done,” he said. 

Topping at the end of the first season 
did not result in straighter trees in 
this trial. “It may be more beneficial to 
make thinning cuts by hand earlier in 
the season if the goal is to reduce wind 
resistance.”

Other growers advocate topping as 
a way to manage tree height, creating 
shorter, bushier and more productive 
trees. That wasn’t the case in this trial 
either.

“You’re pruning off your most 
productive wood, which is at the top,” 
Duncan said. “You’re saving your less 
productive wood, which is at the bot-
tom, and it just doesn’t seem to work.”

Although topping reduced tree 
height initially in the trial, topped trees 
were just as tall as untopped trees by 
the end of the next growing season.

Topping also resulted in vigorous 
shoot regrowth, creating a “crows nest” 
effect where the cuts occurred. Wheth-
er this will lead to more rapid shade-
out of the lower canopy is unknown.

During the six years of the tri-
al, Duncan said cumulative yields of 
topped Nonpareil trees, with or without 
follow-up scaffold selection by hand, 
were similar to trees conventionally 
trained by hand. 

But mechanical topping reduced 
Monterey yields, especially in trees 
that had follow-up scaffold selection by 
hand. As in every other pruning trial, 
the best yields tended to come from the 
completely unpruned trees.

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

Based on trials, Stanislaus County Farm Advisor Roger Duncan said a reasonable compromise is 
selecting three or more good scaffolds and training trees for two years before letting them go. 
In this first-leaf San Joaquin County orchard, three scaffolds have been selected and the trees 
have undergone the first pruning (photo by V. Boyd.)

June 2021        www.wcngg.com                  25



Before we know it, it will be harvest season in almond 
orchards. You will be timing your last pre-harvest 
irrigation and determining your harvest date to mini-

mize naval orangeworm and ant damage, all while operating 
powerful equipment and, more importantly, keeping your 
employees safe in the process. As we approach the season, it’s 
important to think safety and understand where are employ-
ees getting hurt in the orchard? The most common injuries 
can be grouped into four categories: operation of equipment, 
ground crew hazards, moving equipment on the road and 
maintenance work.

Operation of Equipment
In general, the equipment used during harvest varies 

in size, but all of it is powerful and has the capacity to hurt 
someone if not operated correctly. While the size of the 

equipment may vary, one constant is dust. Between the dust 
and the low profile of some harvesting equipment, limited 
visibility reduces the ability to see hazards in the orchard. 

So, what’s the solution? Effective training. Train your 
employees on all the equipment they will operate during 
the harvest season. Not only is this best practice, but it is 
a requirement under the California Code of Regulations, 
Title 8, Section 3441: Operation of Agricultural Equipment. 
Employees need to be trained annually and preferably given a 
refresher training prior to the harvest season. 

In addition to equipment training, train employees to 
evaluate each orchard in which they will be working. As-
sessing an orchard prior to moving in equipment can help 
employees identify hazards. Are there electrical lines, fences 
not clearly marked or irrigation valves that can be easily over-
looked? If those hazards exist, consider using orange cones 
or flags to help better identify these hazards. Assessing the 
orchard prior to harvest will help minimize incidents down 
the road. 

209-754-9636
3474 Toyon Circle, Suite 333

Valley Springs, CA 95252

Complete Walnut and Pecan
Hulling And

Drying Systems

NUT HARVEST SAFETY: WHERE 
ARE EMPLOYEES GETTING HURT?  
By ANNA GENASCI | QAL, Farm News Editor, Stanislaus County Farm Bureau 

To improve visibility to other drivers while on a public road, be sure to have slow-moving vehicle signs installed and that they are kept clean.

(Photo courtesy AgSafe.)
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Ground Crew Hazards
Hitting an unmarked irrigation 

valve is one thing, but hitting a person 
is quite another. Employees working on 
the ground around heavy equipment 
operated by a driver with limited visi-
bility can be a recipe for disaster. In this 
situation, both the equipment operators 
and ground crew employees should be 
trained in how to reduce these hazards. 

In larger orchards, it is not un-
common to have multiple operators 
harvesting at the same time. The U.S. 
Department of Labor website is full of 
accident reports that highlight these 
dangers. In one particular occurrence, 
two employees were harvesting in the 
same orchard. One employee got out 
of the harvester to move a large branch. 
He hadn’t sufficiently shut down the 
harvester and it ran him over. The 
second employee attempted to help his 
coworker by stopping the harvester and 
then became pinned between it and an 
almond tree. Both employees lived but 
suffered fractures and internal injuries. 

These kinds of incidents can be 
avoided. Operators should be trained to 
shut down equipment completely if they 
need to leave the cab and limit their dis-
tractions. For example, a no cell phone, 
headphone or ear buds policy is helpful. 
Any employees having to work on the 
ground during harvest should wear 
reflective clothing or safety vests. And, 
if practical, limit the number of ground 
workers while harvest equipment is in 
operation in an orchard.

Moving Equipment on the Road
As we move equipment from orchard 

to orchard, extra precautions need to 
be taken. Slow-moving vehicle signs 
are needed, and, in some cases, certain 
types of equipment are not allowed 
on the road and need to be hauled on 
a trailer. Either way, the equipment is 

cumbersome and not traveling at the 
same high speed as the cars passing by. 

Some things to consider before 
entering a public roadway with harvest 

Continued on Page 28

Teach employees to use special care around the spinning PTO shaft 
(photo courtesy AgSafe.)
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equipment:

 ▶ Always be mindful of traffic flow.

 ▶ Develop, implement and enforce policies to minimize 
distractions such as cell phone use and texting.

 ▶ Designate a route that is wide enough, less congested and 
in good condition.

 ▶ Install slow moving vehicle signs.

 ▶ Utilize a guide vehicle with lights flashing when travelling 
down roadways.

 ▶ Train employees on best practices for travel, especially 
when going to make a left turn on a main road.  

Maintenance Work
It is inevitable. Harvest begins, you are under a tight 

timeline and your harvesting equipment breaks down. 
Maintenance work on equipment always comes with hazards, 
but those hazards become even more significant when tired 
employees under time constraints are performing the main-
tenance work. 

Failure to implement lock out-tag out (LOTO) on equip-
ment being serviced can cause entanglement, severe injury or 
even death. LOTO is implemented to minimize the exposure 
to hazards from the unexpected energization or release.

 
Key elements to implementing LOTO:

 ▶ Training for those that operate or use a machine on which 
maintenance is being performed under LOTO or work in 
an area in which such servicing is being performed.

 ▶ Using appropriate devices that prevent the transmission or 
release of energy. 

 ▶ Using a tagging system that identifies the employee who 
has applied the LOTO device.

 ▶ Written procedures for equipment requiring LOTO.

The same danger is presented when working around an 
unguarded PTO.

Why PTOs are dangerous:

 ▶ PTO shafts rotate at a very high speed.

 ▶ They make 540 to 1,000 revolutions per minute when they 
are at normal operating speed.

 ▶ Most PTO accidents happen when people get too close to 
the rotating shaft, especially if guarding has been removed 
or is damaged.

 ▶ Hair and loose clothing, such as a pant leg or the draw-
strings from hooded sweatshirts or jackets, can get caught 
on the shaft and wrap around it.

 ▶ The chances of that happening increase if the shaft has 
small nicks, dried mud or manure on it.

 ▶ Once your hair or clothing is caught on a PTO shaft, it is 
nearly impossible to escape. The more you pull away, the 
tighter the wrap becomes.

Within fractions of a second, your hair or clothing may be 
torn off or your body may wrap around the spinning shaft.

As harvest creeps upon us, keep in mind the four areas of 
concern: operation of equipment, ground crew hazards, mov-
ing equipment on the road and maintenance work. Training, 
preparation and maintained equipment are essential to a safe 
harvest season. 

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

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

Continued from Page 27
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Reducing dust in almond orchards for mite control 
has been a common practice. Roads are watered, grav-
eled or chemically treated to reduce dust. Decreasing 

vehicle speed is also recommended to minimize orchard dust. 
But mowing may be another culprit to kicking up dust in 

orchards, and at certain times of the year, may contribute to 
increased disease.

Mites and Dust Control
Mowing, or any type of cultural activity requiring equip-

ment within the orchard, will generate dust, according to 
Wes Asai, an almond grower and owner of Wes Asai Pomol-
ogy Consulting in Turlock, Calif. 

“It’s that repetitive, heavy dust that usually is associated 
with driveways and canal banks and things of that sort that 
tend to just repeatedly, day-after-day, concentrate dust very 
thick on the foliage,” Asai said, adding that the perimeter of 
the orchard is where it tends to be an issue. 

“If for some reason in an orchard someone was always 
mowing and cultivating and landplaning and doing a lot of 
dirt manipulation, that would kick up a lot of dust. But typi-
cally within the interior of the orchard there’s less traffic and 
cultural activity,” Asai said.

Even if a grower is mowing every six weeks, that doesn’t 
compare to pickups driving on the canal bank 10 times a 
day, seven days a week. “That’s a lot more dust, on a more 
concentrated area along the perimeter. That’s the reason why 
usually roads and banks and things of that sort are associat-
ed with mite outbreaks,” Asai said.

While the primary concern for dust is causing mite prob-
lems, there are some other secondary things, particularly 
during critical stages of growth, where dust from mowing 
can be problematic. Mowing at bloom and hull split can 
potentially atomize spores of different fungi that can cause 
the disease problems, Asai said. 

Structuring and timing cultural practices to avoid 
mowing at full bloom or the beginning of hull split can be 
beneficial, Asai said.

Mowing and Diseases
Mowing during the bloom period could increase prob-

lems with brown rot and jacket rot, Asai said.
Jacket rot kills flowers and small nuts, reducing yield 

potential, according to Franz Niederholzer, UCCE orchard 
systems farm advisor for Colusa, Sutter and Yuba counties.

“I’m not aware of jacket rot damaging bearing wood dam-
age, spur death, things like that, but especially in a wet, cool 
spring, which is when jacket rot really gets going, it’ll spread 
through whole flower clusters and can be very damaging,” 
Niederholzer said.

With brown rot, the fungus survives in twig cankers and 
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TIME ORCHARD 
MOWING RIGHT TO 
REDUCE DUST AND 
POTENTIAL DISEASE

Botrytis jacket rot. Mowing during the bloom period 
could increase problems with brown rot and jacket 
rot, which kills flowers and small nuts, reducing yield 
potential (photo courtesy Wes Asai.)
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on diseased flowers and spurs. Spore 
pads provide inoculum for spring 
infection, and the spores are airborne 
or rain splashed. Dry years with high 
humidity and dew events have had 
problems with brown rot as well.

Mowing during hull split could 
increase problems with hull rot. It can 
be caused by three pathogens: Rhizopus 
stolonifer, Monilinia spp., and, more 
rarely, Aspergillus niger. 

Hull rot can cause significant yield 
loss, increased sanitation costs and po-
tential lost yield in future years. “It gets 
you everywhere it can be had,” Nieder-
holzer said.

Hull rot will cause the infected nut 
to stick to the tree. “They don’t shake 
off, you don’t harvest them, they don’t 
go in the windrow and they don’t 
contribute to your yield,” Niederholzer 
said, adding when the nuts stay on the 
tree, it also increases costs for winter 
sanitation. 

“Hull rot pathogens produce toxins 
that kill the spur and sometimes whole 
shoots, so you’re losing your bearing 
surface,” Niederholzer continued. 

Time Your Mowing
Full bloom is approximately the 

third week of February on average in 
California, and mowing a week to 10 
days prior to this should last at least a 
month before it needs to be mowed 
again, Asai said.

“If you were to time it proper-
ly, there’s a pretty good window of 
opportunity that would necessitate not 
having to mow during that open bloom 
period,” Asai said, adding ideally, it’s 
that open bloom period to try and 
avoid mowing. 

“It’s those bloom diseases that are 
the real critical ones to avoid,” Asai 
said.

On average, in Central California, 
hull split usually begins around the first 
week of July, so mowing prior to the 
initiation of hull split will help reduce 
issues with hull rot. 

Dr. Jim Adaskaveg, professor of 
plant pathology at UC Riverside, did 
research on mowing and hull rot. His 
finding was: don’t make dust. 

Your ground cover should be mowed 
in advance of hull split,” Adaskaveg 

Continued on Page 32
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said. He even went so far as to say, 
“make herbicide applications rather 
than mow in the month of June. In oth-
er words, you can mow up until May, 
but in June you want to reduce the dust 
by only doing chemical weed control,” 
Adaskaveg said.

Adaskaveg explained that the prob-
lem is that the hull rot-causing patho-
gens, Rhizopus stolonifer and Aspergil-
lus niger, live in the soil. “Dust contains 
spores of these fungal pathogens and 
they end up on the fruit,” Adaskaveg 
said, adding that, “mowing during this 
time period helps the dissemination of 
the pathogen when the fruit begin to 
split.” 

Adaskaveg’s recommendation 
is, “Don’t create dust by mowing in 
the month of June. Mow in April and 
May, and if additional preparation for 
harvest is needed, don’t physically mow 
because it creates too much dust,” he 
said.

Adaskaveg hasn’t done specific work 
at bloom because if a preemergent was 

applied in the fall, there is usually very 
little growth of the ground cover at 
bloom, but he agrees with Asai, “Any 
time you start mowing, you can poten-
tially cause airborne dust and you have 
the potential of assisting in the dissem-
ination of spores of different types of 
pathogens.” 

For instance, Botrytis at bloom 
grows in the dead organic matter on 
the ground. “Any time you create 
dust with debris flying around from 
mowing, you are going to potentially 
increase the inoculum levels of patho-
gens at those critical host stages like 
during bloom or suture split,” Adaska-
veg said. “You really do not want to be 
creating a significant amount of dust in 
the air during very critical times of tree 
susceptibility to disease.” 

Other Considerations
Rodent control also helps reduce 

dust in the orchard. In particular, 
gopher mounds, when mowed, send up 
clouds of dust. 

“You might be set just right for a nice, 
smooth orchard floor, but you run into 
a gopher mound every once in a while. 
They’re wildcards in there, and they can 
throw up quite a bit of dust when you 
hit a gopher mound,” Niederholzer said.

Squirrels are generally more in the 
berms, but the gophers can do quite a 
bit of mounding in the middles, Nie-
derholzer said, adding gopher man-
agement is an important part of a dust 
control program.

For growers with full coverage ir-
rigation, another option is to synchro-
nize irrigation with mowing. After irri-
gation, wait a few days—long enough to 
avoid causing compaction problems—
then mow while there’s still moisture 
on the foliage and in the ground.

“You’re less likely to create a big 
cloud of dust than if it were totally dry 
when you mowed,” Asai said. 

“It’s not a do or die thing where 
you’re doomed to failure if you did 
mow. It’s just that if you can create a 
situation where you don’t have to do 
it during that most vulnerable period, 
that would be more desirable,” Asai 
said.
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Rhizopus hull rot. Hull rot-causing patho-
gens, such as Rhizopus stolonifer and 
Aspergillus niger, live in the soil and can 
spread spores onto fruit through dust 
(photo courtesy Wes Asai.)
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With preparation, growers should be able to 
meet standards called for in food-safety certifica-
tion audits, according to a GLOBALG.A.P. licensed 

farm assurer. But they will need to pay attention to detail, 
document everything, and follow through on their plans.

Mallory Lucas, a GLOBALG.A.P. licensed farm assur-
er with Wilbur-Ellis in Oregon, who counts a California 
walnut grower and a hazelnut processor among her list of 
clients, outlined several steps growers can take to prepare 
for an audit.

First off, Lucas said, growers should start preparations 
well in advance of a scheduled visit. “For your first year, 
you are expected to have at least three months of records,” 
Lucas said. “After that, you are expected to have continu-
ous records.”

Conducting an internal assessment two weeks before 
a scheduled audit can help a grower catch missteps they 
might otherwise overlook, Lucas said. “That will give you 
time to get your corrections done.”

And knowing how to respond to questions and treat 
auditors while they are on your farm are additional keys to 
ensuring a successful audit.

By any account, food-safety audits are still rare in Cali-
fornia tree nuts. A look at the databases of two high-profile 
certifying companies, GLOBALG.A.P. and PrimusGFS, 
shows that as of this spring, 41 almond producers were 
certified as well as 84 walnut producers and 17 pistachio 
growers. Still, the numbers are growing annually, accord-
ing to Christa Douglass, a Wilbur-Ellis food-safety consul-

PREPARING FOR A FOOD-SAFETY AUDIT
THIRD-PARTY CERTIFICATIONS MAY BECOME MORE COMMON IN NUT ORCHARDS TO MEET BUYER DEMANDS.
By MITCH LIES | Contributing Writer

While food-safety audits are rare in California tree nuts, it is always important 
to be ready. Growers should start preparations well in advance of a sched-
uled visit to catch missteps they might otherwise overlook (photo by Louise 
Ferguson, UCCE.)

The biggest component of any food-safety plan is risk as-
sessment. Auditors expect three types of risks to be covered: 
chemical, biological and physical. An example of chemical 
contamination might be pesticide drift (photo by Marni Katz.)
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tant based in Eastern Washington, who 
started her career as a food-safety and 
quality assurance supervisor for an al-
mond processing company in Northern 
California in 2014.

“Back when I started, it wasn’t as 
common [for a farm to be food-safety 
certified],” Douglass said. “Today it is 
much more prevalent, and I don’t see 
it going away anytime soon. I actually 
only see it becoming stricter and more 
of a common practice.”

The primary forces driving 
third-party food-safety certifications, 
Douglass said, are buyers who are 
requiring their suppliers be certified 
to meet supplier-approval programs. 
Often, she said, it will be a retailer who 
is pushing the buyer to implement a 
supplier-approval program.

“It is all a step in a chain that trickles 
down to whoever the food company 
is purchasing their ingredients from,” 
Douglass said. “They are going to 

require the processor to be food-safety 
certified. Then the processor could 
require some sort of food-safety assur-
ance from the farm operation that is 
supplying the raw product.”

The type of food-safety certification 
required of growers often depends 
on buyer preferences, Douglass said, 
noting that a food company that sells 
overseas, for example, can have differ-
ent requirements for growers than one 
selling strictly into the domestic mar-
ket. And, Douglass said, some schemes 
are better than others when it comes to 
meeting the requirements of multiple 
buyers and multiple markets, partic-
ularly those that certify under Global 
Food Safety Initiative (GFSI) standards, 
such as GLOBALG.A.P., PrimusGFS 
and SQF.

Basic Guidelines
While there are differences in 

requirements between certifications, 

food-safety auditors tend to look for 
similar issues when auditing farm 
operations, according to the food-safety 
consultants. And farms can improve 
their chances of passing an audit on 
the first try by following some basic 
guidelines.

The bulk of any food-safety plan 
comes down to creating and follow-
ing policies and standard operating 
procedures (SOPs), which are the basis 
of how a farm intends to meet the 
policy requirements. And the biggest 
component of any food-safety plan is 
risk assessment, a part of the plan that 
essentially determines a grower’s SOPs 
and his or her policies.

“Risk assessments help you figure out 
the rest of the plan, and I recommend 
doing that first,” Lucas said.

Auditors expect three types of risks 
to be covered, Lucas said: chemical, 
biological and physical. An example of 
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chemical contamination might be 
pesticide drift. Physical risks could 
include contamination from trash 
that people throw along a roadside. 
Biological risk could be contamina-
tion of surface waters or domestic or 
wild animal intrusions onto a farm.

Many buyers also expect growers 
to be certified through GLOBAL-
G.A.P.’s IFA, or Integrated Farm 
Assurance program. An IFA audit 
covers worker health and safety, 
hygiene, traceability and food fraud. 
Harvest and preharvest activities are 
covered in an IFA audit, including 
documentation of preharvest inspec-
tions and cleaning and sanitation of 
harvest tools. And the certification 
requires verification that if a grower 
uses a subcontractor to harvest their 
crop, that the subcontractor is also in 

compliance with GLOBALG.A.P.
Lucas pointed out several activities 

people often overlook with preparing 
for an IFA audit, including not listing 
qualifications for consultants. “If you 
are working with an agronomist, ask 

for a copy of their consultant’s license,” 
she said. “If you are making fertilizer 
and pesticide decisions on your farm, 
you need to show your education. So, if 
you have a college degree in crop and 
soil science, or if you do continuing 
education credits as a part of your ap-
plicators license, all of those are things 
that you can factor in.”

An IFA audit also looks at all pesti-
cide application records. One area that 
growers tend to miss in this section 
is recording adherence to preharvest 
intervals, Lucas said. “The vast major-
ity of people are keeping their applica-
tion records, but the things they have 
a tendency to miss are the preharvest 
interval and the target pests, and some 
people forget to put down the weather,” 
she said.

On-Farm Training
Growers also need to conduct train-

ing on the farm to meet most certifi-
cation requirements, and not just for 
those employees who work in the field 
or orchards, but for management and 
office staff as well. And, Lucas said, it 
is important to document the training 
program. 

“If it is not on paper, it didn’t hap-
pen,” she said.

A common misstep in documenta-
tion is to forget to document the cali-
bration of equipment impacting food 
safety, such as sprayers used for pesti-
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“BACK WHEN I STARTED, IT WASN’T AS 
COMMON [FOR A FARM TO BE FOOD-
SAFETY CERTIFIED]. TODAY IT IS MUCH 
MORE PREVALENT, AND I DON’T SEE IT 
GOING AWAY ANY TIME SOON.” 

– CHRISTA DOUGLASS, WILBUR-ELLIS
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cide applications, an offense that recently 
was upgraded from a minor to a major 
offense under GLOBALG.A.P. version 
5.4 standards. Also, she said, be sure to 
document the cleaning and sanitization 
of harvest equipment, and implement 
and document a water treatment step for 
equipment where appropriate. 

“That helps reduce the risk of contami-
nation spreading between nuts,” she said.

If an operation doesn’t have an 
employee dedicated to food-safety, they 
should consider hiring an outside consul-
tant to help prepare for audits, Lucas said, 
and retain the consultant to stay abreast 
of changes in food-safety certifications.

“GLOBALG.A.P. is constantly review-
ing and updating,” Lucas said. “Some-
times they do so just to maintain GFSI 
(Global Food Safety Initiative) compli-
ance; sometimes it is a self-improvement 
thing.” She noted that as of early spring, 
the certifier was operating under version 
5.3 but was transitioning to version 5.4 
and already was working on developing 
version 6.0.

Another key that can help audits go 
smoothly, Lucas said, is to treat auditors 
well by providing them a clean, temperate 
workspace that includes plugins and a 
work surface. “And give them water and 
a snack or lunch,” she said. “You do not 
want an angry auditor. They are more 
likely to let you explain things or work 
through things if they aren’t feeling like 
they need to get out of there to get some-
thing to eat.”

When talking to auditors, Lucas said it 
is important to be informative, not argu-
mentative, and have documents orga-
nized and ready. “The more you look like 
you have your stuff together, the more 
the auditor is going to trust you, and it is 
going to make things go quicker.

“A quick audit makes for a happy audi-
tor and it saves them time, so that saves 
you money on their hourly rate,” she said.

THE TIME
 IS  NOW.
NEM3 is on the horizon and
the value of solar is at risk.
Contact us to protect your benefits.
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Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com 

Be sure to document the cleaning and sanitization of harvest equipment, and implement 
and document a water treatment step for equipment where appropriate (photo by Vicky 
Boyd.) 
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West Coast Nut magazine 
will host its final virtual 
trade show before the maga-

zine returns to its popular live events 
in the Fall. Almond Day on June 
15 will feature six seminars related 
to pest, nutrient and production 
management going into the harvest 
season.

Publisher Jason Scott said JCS 
remains committed to in-person 
trade shows and is looking forward 
to bringing West Coast Nut readers, 
researchers and industry suppliers 

together face to face in the Fall. In 
the meantime, the virtual Almond 
Day 2021 features seminars with a 
live Q and A session during which 
growers can follow up with ques-
tions for researchers and farm advi-
sors, and a virtual trade show where 
growers and vendors can connect.

“Growers rely on West Coast Nut 
to bring them the latest on IPM and 
crop production research and we 
continue to provide that content 
both through our magazines and 
trade shows,” Scott said. “As we 

transition back to live events we 
will be holding this one last virtual 
trade show before meeting again in 
person so we can get timely pre-har-
vest information and that important 
continuing education out to grow-
ers.”

Three hours of hard-to-get CCA 
continuing education credits, two 
hours of DPR Other CE credits and 
a half hour of FREP INMP credits 
have been approved for the virtual 
Almond Day.

ALMOND DAY 2021 
COMING JUNE 15
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The heat of the summer has settled in and 
drought- and heat-tolerant pistachio trees are doing 
what they do best: using available water and nutri-

ents to grow a crop.
The summer months are a critical time for nut 

development, and they are also the time of year when 
water and nutrient demand by trees is high. Insect pest 
pressure mounts early in the summer. Insect feeding 
on the developing nuts causes damage and can lead to 
rejections at the processor if damage percentages are 
high. Paying attention to tree needs and pest levels in 
the summer can help with achieving what every pista-
chio grower wants to see: a 5,000-pound crop and early 
harvest.

With all of these activities in mind, here are five or-
chard scenarios that can contribute to a more profitable 
harvest in the fall.

1. Distribution Uniformity in Your Irrigation System
A well-designed and maintained irrigation system 

can have a big impact on tree health and crop quality. 
Uneven irrigations increase production costs and impact 
tree vigor. A system that delivers uniform amounts of 
water to all areas of an orchard will help prevent a num-
ber of tree health and crop quality issues.

Clogging and leaks will contribute to poor distri-
bution uniformity. Routine maintenance of the system 
should be a priority. 

University of California recommends a process 
where growers can measure the distribution uniformity 

 Five Things a 
Pistachio Grower 
Wants to See in 
the Orchard this 
Summer

By CECILIA PARSONS | Associate Editor

An irrigation system’s distribution uniformity is a critical 
part of efficient water use. Making sure each tree receives 
its share in a deficit situation also ensures tree health (all 
photos by C. Parsons.)
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in an orchard. This process involves 
testing locations along the main and 
lateral lines throughout the system. 
Using a graduated cylinder and a 
stop watch, the application rate of 
multiple drip emitters or sprinklers, 
both near the water source and at 
the ends of lines, can be measured. 
A pressure gauge with a pitot tube 
can be used to see uniformity of the 
pressures across the field, making 
sure they are within the recommend-
ed operating requirements of the 
emitters.

2. No Early Splits
Early splits are abnormal pista-

chio nuts where both the hull and 
shell are open early in the nut devel-

Continued on Page 44
Rootstock choices and irrigation management can reduce chances of early splits 
in pistachio nuts.
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opmental stage, exposing the kernel 
to damage by insects and molds. 
Presence of molds that produce 
aflatoxins and navel orangeworm 
(NOW)-infested nuts will cause 
rejection by the processor and lower 
returns for growers. It is important 
that contaminated nuts be removed 
during processing. Early splits with 
shriveled hulls have been shown to 
have more NOW damage and mold 
compared with early splits with 
smooth hulls. Shriveling is a sign that 
allows identification of nuts most 
likely to be contaminated. 

Reduction of NOW in an orchard 
should reduce aflatoxin levels in har-
vested nuts.

In his presentation at the 2020 Pis-
tachio Day, UC Davis plant pathologist 
Themis Michailides said if growers can 

minimize early splits to reduce damage 
from NOW, they may also limit afla-
toxin contamination in their pistachio 
crop.

Rootstock choices and irrigation 
management are two steps listed by 
Michailides to reduce early splits. His 

research shows that trees on UCB1 
rootstock are the least prone to early 
splits, followed by PG1 rootstock.

His research also has shown it is 
critical to irrigate at the shell devel-
opment stage. Water stress caused by 
skipping an irrigation in early May 
significantly increases the percentage of 
early splits found at harvest.

3. Low Pest Pressure
NOW and Gill’s mealybug are two 

primary pests of pistachios, but large 
bugs can also cause damage early in the 
season.

Feeding by stink bugs and leaffooted 
bugs can cause crop damage. They use 
their mouthparts to pierce leaves and 
nuts to feed on plant juices. Removal 
of overwintering sites can help keep 
population levels down.

Use of sticky bottom wing traps 
baited with ground pistachio mum-
mies can be used to determine if mated 
female NOW are present in an orchard. 
High numbers of females in these traps 
indicate a high infestation rate in the 
crop and the possibility of aflatoxin 
contamination.

Absence of sticky nut clusters caused 
by mealybug feeding means that this 
pest did not successfully overwinter or 
spray applications knocked down pop-
ulations. The overwintering generation 
produces the first generation of crawl-
ers by early June, which is the most 

Continued from Page 43
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Take advantage of the free ride available with your Hull Split 
Navel Orange Worm spray to apply nutrient formulations that 
have been tested and documented to penetrate thick waxy 
pistachio leaves even during the heat of summer. Applying 
effective nutrients based on a “Science Driven” approach 
will help pistachio growers maximize nut size and splits on 
this year’s crop, increasing per acre returns. In addition, foliar 
nutrient programs added with Hull Split NOW sprays will also 
improve yield consistency as well as next year’s total yield. 
Even though this year’s crop has not yet been harvested, by 
mid-season the tree is already building next season’s crop. 

Applying early-season peak demand nutrients like zinc, 
phosphorus and boron with your Hull Split NOW spray helps build 
bud strength and provide critical nutrients that can be stored for 
next year’s developing buds so they are available when the tree 
breaks dormancy next spring. Agro-K’s Sysstem LeafMax – 
zinc/manganese phosphite provides eight key nutrient including 
magnesium, iron and copper in a highly systemic (phloem and 
xylem mobile) mix for complete chlorophyll development. Along 
with other materials like AgroBest 0-20-26 and Top Set D.L. 
Agro-K designs specific nutrient programs tailored to meet the 
specific needs of your crop.

Our pistachio programs focus on the 5Rs – Right Nutrient, Right 
Form, Right Time, Right Mix, Right Place. Building key nutrient 
levels during Hull Split NOW spray timing works to maximize 

yield this season while also benefiting next year’s crop. Building 
nutrient levels in the buds this year, leads to more uniform bud 
break, faster early growth with larger leaves that have more 
photosynthetic capability and stronger flower buds for increased 
nut set next season. Ensuring peak nutrient demand timing 
is met leads to higher nut set and retention. The end result… 
larger, heavier nuts and increased yield and yield consistency!. 

Building nutrient levels this year sends trees and buds into 
winter with more strength and carbohydrate reserves that 
will be available to the tree next spring at bud break when 
cool soils limit uptake and nutrient availability. Poor chilling 
hours have a direct impact on blanks and yield the following 
year. Chilling hours cannot be controlled but growers can 
increase carbohydrate levels in the tree by using their Hull Split 
NOW spray to increase late season photosynthesis leading 
to increased carbohydrate reserves going into the winter. 
Incorporate a science driven nutrient program that can penetrate 
pistachio leaves. Addressing nutrient needs at this time with 
Sysstem-LeafMax., AgroBest 0-20-26 and Top-Set D.L. 
helps minimize blanks and alternate bearing issues. Starting to 
manage next year’s nutrient needs during Hull Split NOW spray 
timing drives yield increases and yield consistency. 

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

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

4. Even Nut Maturity
An orchard survey in the summer should show trees 

bearing a crop in the same stage of development. By harvest 
time, nearly all nuts will be mature and harvest shakes will 
be efficient. That does not happen when nuts are developing 
in different stages.

Lack of sufficient hours below 45 degrees F from Novem-
ber through February affects the nut crop that develops in 
the spring. Delayed or strung-out bloom is one of the signs 
that the tree did not experience adequate winter rest. Trees 
respond with abnormal blooms. 

That translates into a crop that matures unevenly and 
presents a problem at harvest.

Trees can have nuts that ready for harvest as well as nuts 
that don’t shake off due to immaturity.

Growers and crop advisors can calculate the amount of 
chill their orchards receive and use that information as a 
management tool. A late dormant oil spray is a management 
strategy for low chill years, but effects of the oils are not fully 

Continued from Page 44
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understood and their perfor-
mance has been erratic.

5. A Heavy Crop
A 5,000-pound crop and ear-

ly harvest are welcomed by all 
pistachio growers, but the man-
agement necessary to facilitate 
that scenario isn’t always done.

Pistachio trees are adapted 
for survival, but for econom-
ic production, management 
including irrigation, nutrition 
and weed and pest control is 
important. 

According to the UCCE 
Pistachio Production Manual, 
pistachio trees display three 
physiological conditions. The 
first is alternate bearing, an an-
nual fluctuation of large crops 
with smaller crops. The second 
is the production of blank, or 
unfilled nuts. The third is non-
split nuts, or nuts that fail to 
split along the lateral nut suture. 
All three conditions appear to 
be related to crop load and are 
possibly linked to carbohydrate 
competition. These conditions 
can have a significant impact on 
nut production.

“Quality, harvestable yield—
how much net return per square 
foot of orchard floor—should 
drive canopy management,” 
said Louise Ferguson, UC Davis 
Department of Plant Sciences 
and a long-time researcher in 
pistachio production.  

Mechanical pruning tri-
als conducted from 2012 to 
2017 showed this practice can 
mitigate alternate bearing in 
trees on Atlantica rootstock by 
topping and hedging before the 
low crop year.

Blank nuts result when there 
is fruit set, but the embryo fails 
to grow and the shell is empty. 
Blanking can be caused by crop 
load and production practices.

Blanking is more sensitive 
to insufficient irrigation than is 

splitting.  The Production Manual rec-
ommends maintaining boron leaf levels 
above 120 ppm and providing sufficient 
water to avoid water stress during the 
season.

Shell splitting is dependent upon 
kernel growth and development within 
the shell. Splitting begins about the 
end of July and continues through mid 

September. Crop load and irrigation 
management can both affect percentage 
of split nuts.

Comments about this article? We want 
to hear from you. Feel free to email us 
at article@jcsmarketinginc.com 
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Five years after the brown mar-
morated stink bug (BMSB) first 
inflicted significant damage on a 

California crop, researchers still don’t 
know a lot about the bug’s threat to 
almonds. But after three-plus years of 
studying the pest, answers are begin-
ning to emerge.

For one, researchers know that if 
present, the bug can damage almonds 
throughout a growing season. They 

know that early season damage can 
lead to significant nut drop. And they 
know the pest is particularly damaging 
to edge rows.

“We know that it is a border-driv-
en pest,” said UCCE IPM Advisor for 
North San Joaquin Valley Jhalendra 
Rijal.

Rijal, like other researchers, was 
aware of the pest for many years before 
it struck peaches in the northern San 

Joaquin Valley in 2016. Almost imme-
diately, he starting devising projects 
to try and understand the pest’s threat 
to almonds. In a UC Ag Experts Talk 
webinar in April, Rijal shared results of 
several BMSB-focused research proj-
ects he has conducted since then.

In one, designed to determine how 
long almonds are susceptible to the pest 
in a growing season, researchers re-
leased the stink bugs in exclusion cages 

By MITCH LIES | Contributing Writer
Research has shown that brown marmorated stink bug, pictured here on almonds, can inflict damage to the crop throughout a 
growing season, with the most significant damage likely to occur early in the season (photos courtesy J. Rijal.)

ANSWERS EMERGING ON 
BMSB THREAT TO ALMONDS
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in trees for 18 to 22 weeks, beginning at 
the fruit development stage. They found 
that early season damage was partic-
ularly significant, leading to dramatic 
nut drop inside the cages.

“In some cases, in the first two weeks, 
we saw close to 100% nut drop because 
of BMSB feeding,” Rijal said.

BMSB continued to damage the 
crop up to harvest, Rijal said. “Even in 
July and August, including just before 
harvest, you see these brown stains on 
kernels,” Rijal said. “That proved that 
if they are present, they will be able to 
cause economic damage throughout 
the season. Although the severity of 
damage could be less in the latter part 
of the season, they are capable of doing 
damage season-long.”

The researchers also tested differ-
ences in feeding damage between the 
BMSB and the leaffooted bug, which is 
slightly larger and has a longer stylet 
than the BMSB, where they looked 
at nut drop, hull injury and kernel 
damage.

They found the percent damage 
from leaffooted bug higher in the early 
part of the season. “But if you looked 
at the later part of the season, the first 
week of June on, you see that BMSB 
is causing a little higher damage than 
leaffooted bug,” Rijal said.

“Another thing to note,” he said, “is 
that these are control studies. In a 
natural environment, leaffooted bug 
presence in June and July is occasional, 
and, if they are present, they are small 
in number. That makes the leaffooted 
bug less risky than BMSB in the later 
part of the season.”

Edge Effect
In testing the edge effect, research-

ers placed traps at 40-foot gradients 
into an orchard and monitored catches 
weekly. They also compared nut dam-
age at harvest between the different 
gradients.

“In the early part of the season, when 
the BMSB is moving into the orchard, 
you will see differences [between the 
edge traps and interior orchard traps],” 
Rijal said. “But when the population is 
[established] inside the orchard, there 
doesn’t seem to be much difference 
in terms of trap capture. But when we 
looked at the overall damage at har-

vest… we found substantially more 
damage on the edges.”

The research measured gummy 
kernels, kernels with dark spots and 
dimpled kernels in assessing damage.

In visual observations, the edge 
effect is even more pronounced, Rijal 
said. “When we took a picture of the 
first-row versus the third-row versus 
the fifth-row damage, even though we 
didn’t do quantification, the nut drop 

observed was less the further you go 
into an orchard.”

The edge effect, he noted, is largely 
driven by the fact that the pest over-
winters in structures as well as trees 
and other host plants outside of an 
orchard and moves into an orchard as 
the growing season starts.

“As long as they have a source, other 

Continued on Page 50
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hosts nearby, the severity of this pest 
will be higher,” Rijal said

The need for an overwintering host 
that helps shelter BMSB from cold 
temperatures, in fact, may be a limit-
ing factor in the pest’s ability to inflict 
large-scale damage on almonds, Rijal 
said, particularly where the crop is 
produced in monoculture fashion. Also, 
he said, it is still unknown how the pest 
will react to the hot temperatures, es-
pecially in the southern part of the San 

Joaquin Valley during summer months, 
adding to the uncertainty surrounding 
this pest.

“In the Central Valley, the tempera-
tures are pretty high, and there are 
dry conditions and also not many host 
plants compared to other states [where 
BMSB has flourished],” Rijal said. 
“Specially, in the monoculture system 
where there is nothing but almonds for 
miles, they might have a more difficult 
time establishing,” he said. “Still, I 
think it is causing a threat to the area 
where we are seeing its presence.”

Researchers also analyzed trapping 
methods, comparing results of a sticky 
trap with the more expensive pyramid 
trap. They found the sticky trap is per-
fectly adequate. 

“Based on three years of trapping 
data, we are pretty confident the sticky 
panel trap can be used to monitor 
BMSB activity in the orchard,” Rijal 
said.

Pest Identification
In his webinar, Rijal also talked 

about the importance of differentiating 
between native stink bugs, leaffoot-
ed bugs and the invasive BMSB. All 
can be economically damaging to 
almonds, but even though BMSB can 
damage nuts throughout the grow-
ing season, issues with BMSB and 
leaffooted bugs typically are more 
pronounced in early season, whereas 
native stink bugs don’t tend to move 
into orchards until July or August.

Because of the late appearance of 
native stink bugs, the fruit is fully 
developed and bigger, and nut drop 
will not occur from native stink bug 
feeding, Rijal said. “That is different 
from leaffooted bugs. They tend to 
come into orchards in the early part 
of the season and cause nut drop.” 
Leaffooted bugs also can inflict 
damage into May and even June 
by feeding on fruit, causing kernel 
necrosis, which shows up as brown 
spots, but it is not as severe as the 
early season damage.

Among native stink bugs, the 
most commonly mistaken for the 
invasive BMSB are the rough stink 
bug and the Consperse stink bug. 
The rough stink bug can be differ-
entiated from BMSB by its lack of 
white bands on the antennae, which 
are present on BMSB. The rough 
stink bug also has a more corrugat-
ed shoulder than the BMSB. The 
Consperse stink bug has numerous 
brown spots on its yellowish leg, 
which is not the case for the BMSB. 

“Also,” Rijal said, “remember 
the presence of two white bands in 
BMSB.”

Rijal noted that at this point, UC 
researchers have not established 
treatment thresholds for stink bugs 
or leaffooted bugs. But, he said, if 
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pest numbers are high, especially in 
the spring when nut sizes are small and 
not fully developed, growers should 
consider treating.

The top insecticide group for con-
trolling leaffooted bugs, native stink 
bugs and the invasive BMSB is pyre-
throid, he said.

One thing to consider, however, is 
these broad-spectrum materials are 
harmful to beneficial insects, he said.

Researchers currently are looking at 
the samurai wasp as a biological control 
option, Rijal added, but that option 
is a long way from being available for 
growers.

At this point, Rijal said, the BMSB is 
present and causing economic damage 
to commercial almond orchards in a 
limited geographic region. But the fact 
that it continues to expand its reach 
in newer commercial orchards, and 
the fact that when present it can cause 
significant damage, makes it a pest to 
keep an eye on.

Distribution of BMSB in California 
can be found at cisr.ucr.edu/inva-
sive-species/brown-marmorated-stink-
bug.
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 According to UCCE research, a sticky trap is 
as effective as the more expensive pyramid 
trap for determining pest pressure from 
the brown marmorated stink bug in almond 
orchards.
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Pecan nut casebearer (PNC), is a 
rampant pest in pecan orchard re-
gions from New Mexico to Florida. 

In New Mexico alone, it is estimated 
that two-thirds of the state’s growing 
regions have established populations 
of the pest, with over 70% of western 
pecan-producing areas containing PNC.

Although PNC is an ongoing issue 
for New Mexico pecan production, the 
New Mexico Department of Agricul-
ture (NMDA) has surveyed and found 
that PNC do not seem to spread to 
counties where it is not established.

Life Stages 
PNC, Acrobasis nuxvorella Neunzig,  

have three life stages: egg, larva and 
adult moth. 

Adult PNC moths are approximately 
1/3-inch in length and grey to dark grey 
in color. The key identifying feature of 
adult PNC moths, according to NMDA 
Program Specialist Tiffany Johnson, 
are the heavy, raised scaling on the 
forewing that resembles a ridge.

The eggs laid by adult females, she 
said, are oval in shape and less than 
a millimeter in length. Eggs when 

first laid are white 
in color, but soon 
after develop pink-
to red-spotting. The 
first generation of 
eggs are laid singly 
at or near the calyx 
lobes of nuts after 
pollination, accord-
ing to Oklahoma 
State University 
(OSU) Extension.

After egg hatch, 
PNC larvae are 
off-white but dark-
en to olive-grey as 
they mature and are 
wrinkly in appear-
ance. Mature larvae 
are approximately 
1/2- to 2/3-inch in 
length before they 
pupate. PNC pu-
pae are brown and 
roughly 1/3-inch in 
length, Johnson said. 
OSU notes that as 
the larvae grow and 
move to developing 
nuts, they will bore 
into the base of one 

or more nuts, leaving black excrement 
(frass) and silk behind.

According to Johnson, PNC over-
winters as larvae in a specialized 
cocoon called a hibernaculum located 
at the base of a leaf bud. In the spring 
(early April) when leaf buds begin to 
swell and break open, the overwinter-
ing larvae emerge, feed on developing 
buds, then burrow into new shoot 
growth to pupate. Adult moths emerge 
roughly 9 to 14 days later, creating 
the first moth flight of the growing 
season. Depending on the orchard’s 
location and ambient temperatures, 
Johnson said, this first flight takes place 
near the end of April to the beginning 
of May. Adult females can each lay 50 

By TAYLOR CHALSTROM | Assistant Editor

PECAN NUT 
CASEBEARER
WIDESPREAD PEST CAN CAUSE 
DEVASTATING DAMAGE TO PECANS

Different life stages of pecan nut casebearer: 
egg (top), larvae in nutlet (middle) and adult 
(bottom). PNC moth flights, or generations, 
can occur approximately six to eight weeks 
apart (ltop and middle photos courtesy Gor-
don Watts Entomology Labs, bottom photo 
courtesy T. Johnson.)
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to 150 eggs throughout the tree canopy.
 PNC moth flights, or generations, 

can occur approximately six to eight 
weeks apart. The number of PNC 
moth generations in a growing season 
varies on location. PNC populations 
in western states can typically achieve 
four moth generations due longer and 
warmer growing periods, Johnson said.

Scouting and Monitoring
Scouting should be conducted 

for PNC in order to detect eggs and/
or larvae in tandem with adult moth 
numbers.

OSU recommends that scouting 
for PNC eggs should begin one to two 
weeks before nut entry by larvae. This 
requires going into the orchard and 
looking for eggs on nuts and using a 
hand lens to determine egg maturity. 
Nut clusters will need to be examined 
to determine infestation levels.

A cluster is infested if any eggs are 
found or if evidence of larval entry can 
be observed, according to OSU. Clus-
ters can be examined for eggs and/or 
larvae at a rate of ten clusters per tree. 
If two or more clusters out of 310 show 
evidence of infestation, an insecticide 
application should be made imme-
diately or one to two days after the 
eggs hatch. Cluster scouting should be 
repeated every few days if less than two 
clusters are infested.

Monitoring for PNC adults can be 
accomplished with PNC-specific phero-
mone traps. OSU recommends placing 
three traps at least 100 yards apart in an 
orchard that is between 30 to 50 acres 
and five traps in orchards larger than 
50 acres.

While scouting and monitoring are 
both recommended for assessing PNC 
presence in an orchard, monitoring 

should occur always before any scout-
ing measures are taken. 

Control Measures
PNC larvae and adult moths can be 

controlled with chemical or biological 
methods.

OSU recommends using biological 
insecticides, such as Bacillus thuring-
iensis (Bt), instead of synthetic pyre-
throids, carbamates or organophos-
phates to reduce impacts to beneficial 
insects. Bt has proven effective against 
larval stages of moths; however, the 

toxin is susceptible to harsh environ-
mental conditions, so proper timing 
should be followed for best results.

Beneficial insects are a less studied 
method of biological control for PNC, 
but Johnson said that there are multiple 
insects that have been documented to 
prey on PNC. The adults and larvae of 
ladybugs, ash grey lady bugs, brown 
lacewings and green lacewings, she said, 
will feed on eggs and larvae. Several 
species of parasitic wasps can parasit-
ize eggs and larvae. Larvae predation/
parasitism is limited to periods of time 
when the larvae is outside of the nutlet, 
such as overwintering larvae leaving 
the hibernaculum. Additional pred-
ators known to feed on adult moths 
include spiders, bats and birds.

While beneficial insect feeding can 
affect PNC survivability, Johnson noted 
that the exact impact they have on PNC 
abundance is currently unknown.

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

In New Mexico alone, it is estimated that two-thirds of the state’s growing regions have estab-
lished populations of pecan nut casebearer, with over 70% of western pecan-producing areas 
containing the pest (photo courtesy C.A. Pierce, NMSU.)
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In a dry year, all water resources for tree nut 
crops, including stored soil moisture, rainfall, ground-
water and surface water, must be managed efficiently to 

prevent significant yield loss and ensure tree survival.
A smaller-than-normal Sierra snowpack, depleted 

reservoir storage and below-normal rainfall going into 
the summer have caused concerns about adequate irriga-
tion this year for permanent crops.

An almond drought management update from David 
Doll, The Almond Doctor, reported that while almond 
trees are relatively tolerant to drought, yields could take 
a hit when water is reduced. Not just the current year 
crop, but next year’s crop if the fruiting spurs do not 
develop due to water stress.

Doll explained that water stress affects the amount 
of energy a tree will use to develop kernels. Nut set may 
not be affected this year, but at harvest, size and weight 
of kernels can be reduced. Shriveled kernels reduce crop 
quality. 

Deep-rooted pistachio trees are more drought-tol-
erant than almond trees, but their production can be 
adversely affected if water stressed during certain stages 
of nut development. The percentage of split nuts and 
nut weight are most sensitive to water stress during the 
growing season.

Walnut growers have benefitted from UC research 
that shows irrigation delays in the spring may help 
them improve crop quality and tree health as well as 
save water. Up until mid-June, when nuts have reached 
full external size, orchard water use is low compared to 

By CECILIA PARSONS | Associate Editor

Drought and Tree Crops
Manage Water Resources Efficiently to Prevent Yield Loss and 
Ensure Tree Survival
In the face of reduced water supplies this year, some almond growers are forced to make decisions to irrigate or 
abandon lower-producing orchards (photo by C. Parsons.)
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summer water use. 
In almond production, Doll said 

that for every percent total water is re-
duced, the crop loss expected that year 
would be the same percentage. Doll 
stressed that this relationship is not 
exactly defined and that the numbers 
are estimates.

It is the next year’s crop that can 
suffer from moderate to severe water 
deficits. The crop loss is due to reduced 
spur positions from the lack of growth 
and reduced carbohydrate reserves 
going into floral bud development. This 
will lead to reduced nut set next year, 
Doll said. Nut weight and size of that 
crop will not be affected unless reduced 
irrigation continues that season. 

Water stress from the previous year 
can approach a 1:2 ratio the next year. 
For every percent of reduced water 
during the first year, the crop loss can 
be reduced by about 2% the following 
year, even if that second crop receives 
normal irrigation amounts. Doll said 
two years of full irrigation are needed 
to bring an orchard back to yielding its 
production potential.

Irrigation Strategies in Almonds
Soil type and stored soil moisture 

play a part in initiation of irrigation. 
 High water holding capacity will al-

low for delay of irrigation in the spring. 
Sandy, shallow soils have less capacity 
to hold water. Late spring rains may 
also help delay irrigation. 

A late April rainstorm had only 
minimal impact on replenishing soil 
moisture. Doll noted that it takes at 
least a half-inch of rain to refill soil 
moisture levels.

An update of the UC Drought Man-
agement for California for almonds 
states that taking into account pressure 
chamber readings, soil moisture levels 
and in-season rainfall, the first irriga-
tion for almonds may be delayed as late 
as early May. It is currently advised to 
begin when trees reach two bars more 
negative than baseline, which, in the 
spring, ranges from negative six to 
negative eight bars. Delaying the start 
timing until this point is reached can 
reduce spring water applications by 
several inches.

UC research has shown that if the 
deeper root zone has some level of 
moisture drawdown prior to the first 
irrigation, there are root health benefits 
and potential for a more stress-resilient 
tree.

Proportional deficit irrigation is 
the preferred strategy in almonds. UC 
Drought Management states that if only 
30% of the irrigation water is available, 
the orchard should be irrigated at 30% 
of the crop’s evapotranspiration for the 
entire season.

Crop Advisor Bill Brush said timing 
of deficit irrigation is critical to kernel 
quality. 

“If you cut back on water too early, 
there will be some kernel shrivel,” he 
said. “Once you start to cut back on 
water, the necessary nutrients won’t be 
taken up by the tree.”

Brush said that conditioning the 
trees to use less water should be done 
over time. By the end of May, nut devel-
opment is at a stage where less applied 
water won’t affect quality or kernel size. 
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By the end of July, de-
pending on harvest date 
for the variety, the trees 
could go with only one 
or no August irrigation.

Pistachios and 
Drought

Pistachio trees, 
Brush said, have a 
few traits that make 
them less vulnerable 
to drought conditions. 
Their canopies tend to be thinner than 
almonds or walnuts and the trees lose 
less water to transpiration. The root 
system doesn’t actively mine for water 
or nutrients, making it more tolerant to 
water stress. 

Pistachio trees do need water later in 
the growing season as the nuts mature 
at the end of the cycle. Water drives ker-
nel expansion, which splits the shells.

The UC Pistachio Production manual 
reports that mature pistachio trees can 
use 30 to 50 inches of water over the 
growing season depending on soil mois-
ture reserves. The trees are most tolerant 
of water stress from mid-May through 
early July and postharvest. Trees can 
yield their full potential with 80% to 
85% of full-season evapotranspiration. 

Successful deficit irrigation pro-
grams do require full winter recharge 
of the soil profile and understanding of 
soil water holding capacity and salinity.

A UC publication on managing 
pistachios in drought conditions reports 
there are two ways to schedule irriga-
tions: apply water to meet estimated 
demand or apply irrigation to replace 
water used that week. The first uses 
historical evapotranspiration (ET) for 
the specific area. It can result in deficit 
irrigation if the crop is more vigorous or 
temperatures are warmer than expected. 
The second method uses real time CI-
MIS ET and crop coefficients to calcu-
late real water use. Water use estimates 
are made from using sensors or a hand 
probe. 

Meeting Walnut Tree Needs
Mature walnut orchards in the 

Central Valley can use 41 to 44 inches of 
applied water per acre over the growing 
season. Like other tree nut crops, there 
are periods of nut development when 
adequate water is needed for size and 
crop quality.

UC Drought Management for wal-
nuts states that excessive water stress 
can decrease nut size and quality. 

Walnut kernel weights begin to in-
crease in late June and filling continues 
into September. From mid-June through 
mid-August, water demand by walnut 
trees reaches a peak for the year. Based 
on ET, water use in inches goes from 
3.98 to 4.16 for fully irrigated walnuts in 
the northern Sacramento Valley. During 
hull split, sufficient water is needed to 
prevent hull tights and darkening kernel 
color. A second root flush occurs in Sep-
tember and October and controlled lev-
els of deficit irrigation can help harden 
off new shoots and prevent freeze dam-
age. UC research on deficit irrigation in 
walnuts showed that withholding water 
during late-season tree and nut growth 
stages may save the most water with the 
least negative impact on tree health and 
productivity. Mid-season kernel fell and 
nut development can also be a time to 
save water, but yield will be reduced and 
some crop quality loss can be expected.

Continued from Page 55

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

“IF YOU CUT BACK ON WATER TOO 
EARLY, THERE WILL BE SOME KER-
NEL SHRIVEL. ONCE YOU START TO 
CUT BACK ON WATER, THE NECES-
SARY NUTRIENTS WON’T BE TAKEN 
UP BY THE TREE.” – BILL BRUSH, CCA
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In today’s world where brand and 
retailer pressures are high, time is 
short and customer choice is plentiful, 

the California Walnut Board (CWB) 
and the California Walnut Commis-
sion (CWC) aim to cultivate industry 
prosperity by increasing worldwide 
demand for California Walnuts. The 
ultimate goal? Make California Walnuts 

the worldwide nut of choice. 
The CWB/CWC provide value by 

working together with growers and 
handlers to advance the California 
Walnut industry. The key areas that the 
Board and Commission focus on are 
building market demand domestically 
and internationally, providing industry 
resources to growers and handlers, and 

being a champion of the industry. In 
the midst of plentiful supply, marketing 
programs and initiatives continue to 
work diligently to protect and defend 
markets, all while building consump-
tion globally.  

From funding production research 
to launching innovative campaigns, to 
credit-back program authorization, the 
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WITH INNOVATION AT THE FOREFRONT, THE 
CALIFORNIA WALNUT INDUSTRY CONTINUES TO GROW

A WORD FROM THE BOARD: THE CALIFORNIA WALNUT BOARD

By CALIFORNIA WALNUT BOARD AND COMMISSION | Contributing Writer

Communicating to consumers that walnuts are a heart-smart food choice was at the forefront of the California Walnut Board’s fourth annual 
retail marketing program, centered around American Heart Month in February (all photos courtesy Walnut Board.)
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CWB/CWC works hand-in-hand with 
California walnut growers and handlers 
to move the industry forward. 

Production Research
The CWB’s production research 

program includes very deliberate and 
thorough processes to ensure the short- 
and long-term needs of the industry are 
addressed. This means staying current 
on the challenges the industry is facing, 
reducing the cost of production and 
increasing walnut yields and quality. 
The CWB has funded research for more 
than 50 years in coordination with 
major universities/institutions, includ-
ing the University of California, across 
more than 200 projects in key areas of 
interest to growers, including orchard 
management, entomology, breeding 
and genomics, and plant pathology and 
nematology.

The CWB provides funding for 
walnut production research designed to 
help support the industry by improving 
orchard health, yields and sustainabili-
ty. In fact, the CWB has an endowment 
with UC Davis funding the breeding 
program that has developed new wal-
nut varieties since 1992. The Chandler 
is one example of an outcome from this 
program, which now accounts for 60% 
of production.

In January 2021, UC Wolfskill, 
designed with industry challenges in 
mind, was also released through this 
program. UC Wolfskill benefits the 
grower by having an earlier-harvesting 
walnut to help spread the harvest sea-
son out as long and evenly as possible 
so that harvesting operations and im-
mediate postharvest processes, such as 
hulling and dehydrating, can be spread 
out over a multitude of weeks. 

It’s this longstanding relationship 
between UC Davis, the CWB and grow-
er collaborators that creates varietals 
that address grower needs and alleviate 
challenges over time.

Marketing Initiatives
The Board and Commission increase 

domestic and global demand for Cali-
fornia Walnuts by keeping ahead of the 
latest trends and interests to provide 
short- and long-term growth opportu-
nities with market conditions in mind. 
This knowledge of current challenges 

and strategic implementation ensure 
the CWB/CWC is proactively reaching 
new consumers and continuing to build 
demand for California Walnuts over 
time.

The ‘health-conscious consumer’ is 
a growing group, mindful of where and 
how they spend money, and health is, 
of course, a key benefit of walnuts. The 
CWB/CWC are focused on a variety of 
ways to showcase the health benefits of 
walnuts, which include sharing re-
search around the benefits of a Medi-
terranean Diet, featuring walnuts and 
other nuts, and highlighting studies 
exploring the role of walnuts and their 
impact on cognition, gut health and 
weight management. 

Some recent domestic and inter-
national initiatives and campaigns 
include:
American Heart Month

Communicating to consumers that 
walnuts are a heart-smart food choice 
was at the forefront of the CWB’s 
fourth annual retail marketing pro-
gram, centered around American Heart 
Month in February. This year’s 2021 
campaign saw participation from 34 
retailers operating over 10,000 stores 
with 22.5% growth over the prior year 
among retailers that promoted walnuts 
in some way. These sales lifts are incre-
mental to the initial growth that this 
national retail program drove in 2020.
Plant-Forward Eating

Pushing walnuts into new product 
categories and markets is imperative 
for growth, so the Board partnered 
with the Produce for Better Health 
Foundation (PBH) to create the Have A 
Plant®: The Plant-Forward Eating Guide. 
The Guide is a first-of-its-kind frame-
work which provides food industry 
professionals with insights, ideas and 
inspiration to encourage consumers to 
eat more fruits, vegetables and wal-
nuts, and establishes definitions for 
the industry to adopt when it comes 
to “plant-based” and “plant-forward”. 
Innovative ideas, like walnut crumble 
(or walnut meat), and programs like 
these advance the California Walnut 
industry by ultimately putting walnuts 
in front of new consumers and building 
demand. 

Continued on Page 60
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Walnuts at Work
The CWC actively works to encour-

age creative walnut usage in menu 
items and consumer packaged foods by 
educating and informing food profes-
sionals about the many uses of walnuts 
as well as inspiring innovation through 
new recipe and formulation ideas. The 
Commission launched its @CAWalnut-
satwork food professional social chan-
nels on Facebook and Instagram last 
summer to further reach this audience. 
These social channels have helped drive 
initiatives such as ‘Walnuts at Work 
Live’ promotions with guest chefs and 
a partnership with an industry-lead-
ing publication, Plate Magazine. All of 
these programs help build demand for 
California Walnuts worldwide by stay-
ing engaged and top-of-mind with food 
professionals, utilizing the credibility 
of food influencers, and inspiring new 
usage opportunities. 
Power of 3 Campaign

Building on the successful 2020 

campaign, the CWC launched their 
second “Power of 3” global marketing 
campaign. Power of 3 was launched 
on March 3 in nine global markets at 
3 p.m. local time and was celebrated in 
the U.S., Germany, India, Japan, South 
Korea, Spain, Turkey, the United King-
dom and the Middle East to showcase 
how each market incorporates its daily 

handful of walnuts in a variety of ways 
and to emphasize the rich essential 
plant-based omega-3 ALA content 
of walnuts (2.5 grams/ounce). This 
campaign was one of the many do-
mestic and export marketing activities 
designed to expand California Wal-

Continued from Page 59
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The California Walnut Board continues to foster a longstanding relationship with UC Davis 
and grower collaborators to create varietals that address grower needs and alleviate 
challenges over time.
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nuts use and consumption in existing 
markets.

Credit-Back Program
As well as executing its own do-

mestic marketing campaigns to drive 
demand, the CWB proposed, and 
the growers approved, handler credit 
for market promotion authority in 
the marketing order. The program, 
which officially launched in April 
2021, authorizes the Board to provide 
reimbursement of market promotion 
expenses paid by handlers due under 
the program. These amendments allow 
handlers to receive a reimbursement for 
eligible marketing expenditures of 70 
cents for every dollar in spend up to a 
cap of Board budgeted program funds. 

This important authority is one of 
the ways the CWB is modernizing the 
marketing order to make it work harder 
for the industry, using every possible 
tool available to spur new investment 
in advanced product development and 

marketing initiatives to continue grow-
ing walnut consumption and demand.

Economic Impact Report
All the above initiatives and pro-

grams from the Board and Commis-
sion aim to build sustained demand 
for California Walnuts as well as create 
new and innovative opportunities 
for short- and long-term growth. The 
CWB/CWC work alongside growers 
and handlers to cultivate industry 
prosperity, from research to marketing. 
The Board and Commission continually 
evaluate their programs through direct 
research with target audiences, robust 
oversight via advisory panels, USDA, 
CDFA and independent third-party 
analysis.  

Having a balanced portfolio of 
domestic and international programs 
is essential to ensuring the health of 
the industry, making sure all market 
demands are met. In fact, a recent inde-
pendent economic analysis of market-
ing programs from 2015-19 by Harry 
M. Kaiser, Cornell University, found 
domestic advertising and promotion 
generated a return on investment (ROI) 
of 14:1 and international programs an 
ROI of 25:1. In the past five years, com-
bined domestic and export promotion 
programs by the CWB/CWC increased 
total revenue to the California Walnut 
industry by $485 million per year, on 
average, and each dollar spent returned 
$17.28 in total revenue. 

The Board and Commission work 
together with growers and handlers 
to advance the collective goals of the 
California Walnut industry. 

Together, We Grow
Together with growers and han-

dlers, the CWB/CWC are working to 
help protect, develop and grow the 
California Walnut industry. For more 
information on the initiatives discussed 
in this article and to learn more about 
how the Board and Commission builds 
demand for California Walnuts, visit 
walnuts.org/walnut-industry and follow 
the CWB on Facebook and Twitter @
GrowCAWalnuts.

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

Continued from Page 60

In the past five years, combined domestic 
and export promotion programs by the 
California Walnut Board and Commission 
increased total revenue to the California 
Walnut industry by $485 million per year, 
on average, and each dollar spent returned 
$17.28 in total revenue.
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Capturing the maximum sunlight 
in a tree nut orchard increases 
potential for improved yields.

UC Davis Pomology Specialist 
Bruce Lampinen’s research has shown 
that light interception by trees is related 
to yield potential. With that in mind, 
orchard trials spanning two decades 
are confirming advantages of closer 
tree spacing in almond orchards.

Almonds and walnuts are the two 
predominant tree nut species where 
spacing strategies are being studied. 
No formal research on pistachio tree 
spacing has been conducted as orchard 
designs are limited by harvest equip-
ment and current cultivar/rootstock 
combinations. Super-high-density 
plantings of almonds are in a different 
category.

“Even with vigorous trees, there 
does not appear to be a lot of downside 
to planting almond trees closer down 
the row,” said Roger Duncan, UCCE 
pomology advisor in Stanislaus County, 
who initiated a long-term almond 
orchard spacing trial in 1999.The 28-
acre trial has three almond varieties: 
Nonpareil, Carmel and Sonora planted 
on Nemaguard, Lovell or Hansen root-
stocks. Four in-row spacings were 10’ x 
22’, 14’ x 22’, 18’ x 22’ and 22’ x 22’. 

Trees planted closer down the row 
fill in the space earlier, increasing 
the potential for higher early yields 
as more tree canopies capture more 
sunlight. The trees also kind of keep 
each other in check, Duncan said. Their 
height and width are smaller, making 
them easier to shake, and they sustain 
fewer shaker injuries, leading to fewer 
replants over time. When you plant 
trees more closely down the row, they 
actually require less pruning and may 
eliminate the need for hedging in older 
orchards, which is counterintuitive to 
many growers. Good spray coverage is 
easier to achieve with smaller trees, and 

Orchard Spacing Considerations 
in a Tree Nut Orchard 
Capturing Maximum Sunlight Increases Potential for Top Yields

By CECILIA PARSONS |  Associate Editor

Orchard spacing in a pistachio orchard has to accom-
modate harvest equipment (photo by C. Parsons.)
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they may have less disease and navel 
orangeworm.  

Spacing Considerations
“There are lots of opinions on al-

monds,” Cliff Beumel of Agromillora 
said. Orchards with larger varieties 
that are widely spaced can lose signif-
icant per-acre production if a tree is 
lost. Trees planted tighter have better 
early yields. Yield evens out with wider 
plantings by year 5 to 6, Beumel said, 
but at 15th leaf, tighter plantings were 
found to out-yield wider-spaced trees. 
The downside is higher upfront costs 
as more trees are purchased, and more 
sprinkler heads or drip emitters are 
needed.

Beumel agreed that the best long-
term studies, taking into account costs 
and management, show that tighter 
plantings have an economic edge.

“You have choices in spacing, but 
make sure you are not giving up some-
thing on the end,” he said. 

Walnuts have the widest range 
in spacing, Beumel said. Trials have 
shown that rootstock choices affect 
spacing decisions. Soils may also 
dictate tree size. Denser plantings may 
require more hedging to overcome 
shading.

Tree spacing decisions should be 
made based on the expected vigor of 
the orchard considering soil, variety 
and rootstock, Duncan said. There is 
a greater benefit to planting smaller 

varieties closer and more of a risk of 
future yield loss by planting them too 
far apart, he said. 

Growers who are facing irrigation 
wter shortages should realize that water 
use is not dependent on the number of 
tree trunks per acre.

“It’s the amount of active canopy that 
determines water use, not the number 
of trunks in the ground,” Duncan said.

Duncan’s study reported there are 
other advantages to closer-planted 
almonds other than potentially higher 

earlier yields. Closer plantings “kind 
of hold each other up,” Duncan said, 
and trees are less likely to be blown 
over. Scaffold breakage is also less likely 
in closer plantings. He did report that 
growers have concerns that diseases 
such as Alternaria leaf spot may be 
more severe in closer-planted orchards. 
Duncan shares that concern when 
growers decrease the distance between 
rows, but not when planting trees closer 

Continued on Page 66
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down the row. Planting trees closer 
down the row can actually improve 
drying nuts on the ground because trees 
don’t grow as far into the drive row, 
letting more sunlight fall on the ground 
between the rows.

His advice is to plant almonds 
in the neighborhood of 21 to 22 feet 
between rows with 12 to 16 feet down 
the row to optimize light interception 
without creating problems, depending 
on expected tree vigor. The smaller 
trees shake better at harvest, reducing 
mummies and shaker injury. Planting 

trees closer down the row increases 
planting costs but doesn’t affect future 
costs very much. There are more trees to 
shake, but they shake better and faster. 
However, when growers reduce distance 
between rows, they set themselves up 
for higher expenses for the life of the 
orchard. Every extra foot closer between 
rows means about a 5% increase in costs 
for all tractor work, spray materials and 
irrigation.

Research Findings
In his 21-year trial, Duncan said that 

Nonpareil on Nemaguard rootstock had 
the best cumulative yields in the 10’ x 

22’ spacing at 46,647 kernel pounds per 
acre compared to 41,841 pounds in the 
22’ x 22’ trees. Carmel on Nemaguard 
also performed best at 10’ x 22’ spacing, 
yielding 51,254 pounds per acre com-
pared to 43,239 kernel pounds per acre 
in the widest spacing. Carmel planted 
in the widest spacing at 22’ x 22’ did not 
fill their allotted space over the trial and 
Duncan noted the trees may never reach 
full canopy in that spacing, and may 
never reach their full yield potential.

In walnuts, a 2016 trial led by UCCE 
farm advisor Kari Arnold, found similar 
results with denser plantings. This trial 
to evaluate interactive effects of plant-
ing density and rootstocks on tree size, 
structural integrity, short- and long-
term yield and orchard longevity used 
Chandler, budded to either seedling 
Paradox, VX211 or RX1 rootstocks 
planted in 22’ x 22’, 26’ x 26’ and 30’ x 
30’ densities.

The trial noted that as tree densi-
ties increased, so did costs for orchard 
establishment. Costs were not only 
increased due to the number of trees 
needed, but also for water, fertilizer, 
labor and chemical inputs. Increasing 
densities boosted management expenses 
to $817.66 for 22’ x 22’, $625.76 for 26’ x 
26’ and $502.21 for 30’ x 30’.

Photosynthetically Active Radiation 
(PAR), or light interception, was mea-
sured for the first time in 2018 and was 
reported as generally higher in the high-
er-density plantings. Trees on the RX1 
rootstock had the highest light intercep-
tion measured for any given spacing.

Stem water potential measured in 
2018 did not differ among rootstocks 
and densities when averaged across the 
entire season, but was variable by date 
within the orchard. 

Sacramento Valley Orchard Source, a 
UCCE publication, recommends plant-
ing walnut trees at a density that fills the 
space without crowding. This strategy 
should reduce shading and may help 
avoid the need for mechanical hedging, 
minimizing dead wood and reducing 
disease pressure.

Continued from Page 65

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

Spacing differences between a 10’ x 22’ 20-leaf orchard (left) and a 22’ x 22’ 20-leaf orchard 
(right) (photos by R. Duncan.)
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California is once again heading into a dry year with 
memories of the last drought all too fresh. During the 
2015 drought, more than 540,000 acres of California 

farmland were idled at an economic cost of $2.7 billion. This 
year, California farmers have already seen their water supply 
cut as much as 95%. Some farmers are anticipating it will be 
cut to zero. 

And, as difficult as this year is, farmers are also keeping 
an eye on the future. Even though California agriculture has 
cut its water use by double-digits since 1980, we’re not done 
yet. The passage of SGMA in 2014 means less groundwater 
for all users, and we’re not yet certain what additional sur-
face water restrictions may be coming. And scientists believe 
that our changing hydrology likely means more “boom and 
bust” water cycles. A report by UC Berkeley economists Dr. 
David Sunding and Dr. David Roland-Holst anticipates that 
as much as 1 million acres of California farmland may be 

permanently lost if our current trajectory is not altered.

Agricultural Water Use Efficiency
California farmers are leading the way by again increas-

ing investment in more efficient irrigation systems as well 
as new technology that pinpoints where and when water is 
needed by the plants and soil. Farms are also dramatically 
increasing use of recycled and reclaimed water as well as 
investing in ecosystem projects that make the water supply 
more reliable for everyone. And because reducing our carbon 
footprint helps lessen the impact on the changing climate 
that contributes to water shortages, farms are also investing 
in solar, wind and other clean energy. 

However, the best efforts of farms as well as California 
homes and businesses, while a critical piece of the puzzle, 
are not enough to keep us out of extended periods of water 
shortages. 

Infrastructure Investments are Essential
Conserving water doesn’t help if the reservoirs, dams, ca-

nals, pipes and other physical infrastructure that relay water 
throughout the state doesn’t function. California’s water in-
frastructure is deteriorating and in desperate need of repair. 
Being in a drought situation puts in stark relief the true cost 
of deferred maintenance. We may be able to muddle through 
with leaking canals and other faulty mechanics in very wet 
years, but certainly not in dry ones when farmers must fight 
for every drop.

And that’s why the industry is working together to urge 
both the federal and state governments to fund water in-
frastructure. The Biden-Harris administration is proposing 
massive infrastructure legislation that, if serious, will include 
water. There are also multiple pieces of California legislation Variet  ies:
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that propose to address water infra-
structure needs. 

It’s also clear that in addition to fix-
ing what’s already in place, we need to 

“Build Back Better” as the Biden-Harris 
administration says it wants to do.

That means not just repairing exist-
ing infrastructure, but also investing 
in new ways of doing things. There is 
new technology available on recycling 
and desalination. The effects of climate 
change tell us we must build new stor-
age for both surface and groundwater 
as well as expand flood control. Science 
has also taught us that habitat resto-
ration is an important component of a 
healthy water supply. 

Two examples of the kinds of proj-
ects that are needed to help support 
water supply resilience include Sites 
Reservoir and the Glenn-Colusa Irri-
gation District’s (GCID) South Cypress 
Island Side Channel restoration.

Once constructed, Sites Reservoir, 
located in Colusa and Glenn counties, 
would capture and store stormwater 
flows from the Sacramento River, after 
all other water rights and regulato-
ry requirements are met, for release 
primarily in dry and critical years for 
environmental use and for California 
communities, farms and businesses. 
The recently completed South Cypress 
Island Side Channel Restoration Project 
provides 4.8 acres of much needed 
spawning and rearing habitat for the 
endangered winter-run Chinook salm-
on. Other similar projects are planned 

or are underway in the watershed.

Streamlining the Process
Financial support is not enough. 

Funding without a commitment to 
streamline the process fails all of us. 
With more than 15 federal, state and 
regional agencies controlling water 
projects, it can take decades to com-
plete critical projects.  

In 2014, California voters over-
whelmingly passed Prop 1, which 
provided $7.5 billion for water projects. 
Three years later, only 14% had been 
spent, and that included no money for 
water storage. By late 2019, only about 
34% of the funds had been assigned to 
projects.

The urgency of our current needs 
demands swift action.

Addressing the critical needs of our 
water infrastructure will do so much 
more than secure our water future; it 
will create jobs and help in our eco-
nomic recovery, address some of the so-
cial inequalities in the system, help us 
adjust to climate change, better protect 
the environment and help maintain a 
safe and abundant local food supply. 

None of us would choose to be back 
in a drought year. But if this current 
crisis helps bring relief to long-neglect-
ed issues, some good may yet come of it.

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

Located 10 miles west of the town of Maxwell in rural Glenn and Colusa counties in Northern 
California, the Sites Reservoir would be an off-stream storage facility that captures and stores 
stormwater flows in the Sacramento River for critical needs (photo courtesy Sites Reservoir 
Authority.)
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The integration of nutrient management is essential 
to an integrated pest management (IPM) plan. All my 
career, I have tried to highlight nutrient management as 

an environmentally sustainable and economically viable re-
source for agriculture. I truly believe in the potential for good 
nutrient management to aid us in the control of pests in our 
crops. With increasing regulatory and environmental chal-
lenges facing agriculture, we need to utilize good agronomic 
science in our consulting practices. Managing the inputs we 
depend on can go a long way in feeding an ever-increasing 
population.

Importance of Potassium
We know that potassium (K) is a primary nutrient critical 

for plant health. Potassium’s role is essential for the synthe-
sis of proteins, starch and cellulose in plants. Cellulose is a 
primary component of cell walls. Deficiency of this critical 
nutrient causes cell walls to become leaky, resulting in high 
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sugar (starch precursor) and amino acid 
(protein building blocks) concentrations 
in the apoplast. When K is sufficient, 
there is an increase in the synthesis of 
the high-molecular-weight compounds 
such as proteins, starches and cellulose. 
This depresses the concentrations of 
low-molecular-weight compounds such 
as soluble sugars, organic acids, amino 
acids and amides in the plant tissue. 

It is known that these higher concen-
trations of low-molecular-weight com-
pounds sustain development of infec-
tions and insect infestations. The lower 
concentrations of those compounds 
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 Potassium-deficient trees have lower spur 
survival following heavy crop years in almonds 
(photo courtesy Tom Gradziel, UC Davis.) 
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brought about by sufficient levels of K leaves a plant less 
vulnerable to disease and pest attacks. Adequate K increases 
phenol concentrations which play a role in plant resistance. 
The synthesis of other defensive compounds in K-sufficient 
plants have resulted in higher pest mortality, according to 
research findings.

Role in Other Crops
If we begin to fully understand the role of potassium in 

a crop such as almonds, we can start to understand crop 
nutrition’s role in other crops. In a study by UC Davis, the 
following was found to be true. 

“Potassium (K) is important for helping plants move 
and store energy, regulate water loss, grow, flower and fruit. 
Almonds are particularly K-hungry crops. UC Davis and 
UCCE research found that inadequate potassium decreased 
yields by increasing spur death and the percent of spurs that 
had flowers, and thus set nuts.”

Following a heavy cropping year, spur survival was 11% 
lower in potassium-deficient trees (decreasing from 59% to 
48%). Of bearing spurs that survived, fruiting spurs de-
creased from 48% to 40% (the rest produced leaves but not 
flowers). If spurs had been vegetative the year before, 86% of 
the spurs on the high potassium trees set fruit, whereas only 
75% set fruit in the low potassium trees.”

Lower spur survival with decreased bearing spurs means 
reduced yield. Combine this with weaker cell structure and 
higher concentrations of low-molecular-weight compounds 
and it can equal increased vulnerability to pests. 

The role of potassium has been extensively studied. One 
study mentions that after thousands of references were re-
viewed, it was found that the use of K significantly decreased 
the incidence of fungal diseases by 70%, bacteria by 69%, 
insects and mites by 63%, viruses by 41% and nematodes 
by 33%. Meanwhile, K increased the yield of plants infested 
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The integration of nutrient management is essential to 
an integrated pest management (IPM) plan (photo by 
Marni Katz.)
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with fungal diseases by 41%, bacteria by 
57%, insects and mites by 36%, viruses 
by 78% and nematodes by 19%.

Sufficient potassium in almonds, 
as in many other crops, promotes the 
production of defensive compounds 
(such as phenols), which are an import-
ant component in plant pest resistance. 
An adequate potassium concentration 
within the plant decreases the internal 
competition with various pests and 
pathogens for resources. With this re-
minder, I have always liked to quote the 
world’s scientists with these following 
facts. If we isolate the damage to just 
one pest such as fungal disease, we can 
see some of the impact balanced nutri-
tion can have to aide in continuing to 
feed the world.

More than 600 million people could 
be fed each year by halting the spread 
of fungal diseases in the world’s five 
most important crops.

World scientists are calling for new 
solutions to prevent the proliferation of 
existing and emerging fungal infec-
tions in plants and animals in order to 
prevent further loss of biodiversity and 
food shortages in the future, and plant 
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Sufficient potassium in almonds, as in many other crops, promotes the production of defensive compounds (such as phenols), which 
are an important component in plant pest resistance (photo by Marni Katz.)
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nutrition is part of the solution.
Fungal infections presently destroy 

at least 125 million tons of the top five 
food crops – rice, wheat, maize, pota-
toes and soybeans – each year, which 
could otherwise be used to feed those 

who do not get enough to eat. These 
crops provide the majority of calories 
consumed by humans.

The damage caused by fungi to rice, 
wheat and maize alone costs global 
agriculture $60 billion per year. 

It should go without saying that us-
ing plant nutrition to aide in our fight 
against pests, we could feed even more. 
Additional studies need to be con-
ducted, but we should understand the 
importance of balanced crop nutrition 
in pest management. Most crop consul-
tants understand that a healthy plant 
combats disease and pest pressure. As a 
CCA and CPAg (Certified Professional 
Agronomist), I have witnessed these 
benefits and encourage all crop con-
sultants to look deeper into the roles of 
all nutrients in this battle. Many of the 
critical nutrients play an active role in 
allowing the plant to achieve some pest 
resistance naturally. 

Resources
Mineral Nutrition Contributes to Plant Disease and 
Pest Resistance by Arnold W. Schumann, Tripti 
Vashisth and Timothy M. Spann. University of 
Florida Ifas Extension Publication #Hs1181. March 
2018.

The effect of potassium nutrition on pest and disease 
resistance in plants by Anna Amtmann, Stephanie 
Troufflard and Patrick Armengaud. Physiol Plant. 
August 2008.

Potassium management for sustained almond yields 
by Katherine Jarvis-Shean. Sacramento Valley 
Orchard Source. October 2019.

Tackle fungal forces to save crops, forests and en-
dangered animals, say scientists. Imperial College 
London. April 2012.
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Well, the legislative session for 2021 is now in full 
swing, and as usual in the land of Hollywood, Cali-
fornia’s flair for the dramatic is shining through. As 

I write this article, the Secretary of State has just announced 
that there will be a recall election for Governor Newsom. And 
as usual, this will not be just any recall. Much in the same way 
that former Governor Arnold Schwarzenegger was elected in 
the recall election of former Governor Gray Davis, a former 
porn star and former Olympic gold medalist Caitlyn Jenner 
will headline the ticket to try and unseat Governor Newsom. 
Other candidates who have announced include model Ange-
lyne, former pastor and tech industry executive Sam Gallucci, 
former diplomat Ric Grennel and former congressman Doug 
Ose. At this point, no Democrats have thrown their hats into 
the ring, not wanting to dilute the vote. But who knows what 
the outcome will be with this election.

On the flip side, we do know is that there could be some 
unforeseen benefit of a recall election. As politicians do, get-
ting reelected is paramount. With the state sitting on a $15 
billion+ state budget surplus and with billions more coming 
from the federal government, this Governor is going to do 
everything he can to solve problems and satisfy constituents. 

The feds are sending $150 billion on federal virus relief, 
of which more than half will go to residents in the form 
of those $1,400 checks. In addition, $15.9 billion will go to 
schools, $3.6 billion to the state’s vaccine efforts, $16 billion 
to counties and cities, and $26 billion to state services im-
pacted by the pandemic. With money left over, water, educa-
tion and business relief will be at the top of the list. Senator 
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Pro Tempore Toni Atkins has proposed 
a $2 billion water plan to address stra-
tegic, non-controversial, shovel-ready 
water projects. That proposal alone will 
probably generate $20 billion in pro-
posals. Nonetheless, this governor will 
be looking to appease as many people 
as possible.

New Bills
In the meantime, the state legisla-

ture is hard at work in this legislative 
session, introducing bills ranging from 
banning neonicotinoid pesticides, pro-
viding supplemental paid sick leave for 
COVID-19 and banning internal com-
bustion engines in light duty trucks. 
When it comes to legislation, California 

leaves no stone unturned! Here are a 
few of the more closely watched ones 
this year:

AB 84 (Ting)/SB 95 (Skinner) – SB 
95 has already passed out of the legisla-
ture and was signed by the Governor.  It 
mandates paid sick leave (PSL) up to 80 
hours retroactive to January 1, 2021.  

AB 284 (Rivas) – would establish 
goals and methods to track greenhouse 
gas emissions and sequester carbon 
from working lands over time.

AB 364 (Rodriguez) – would expand 
application of foreign labor contractor 
registration provisions.  

AB 377 (Rivas) – would change state 
and regional authority for water quality 
laws to step up enforcement of water 

quality laws.
AB 391 (Villapudua) – would 

provide funding for pollinator habitat 
development.

AB 525 (Chiu) – would saddle 
electricity ratepayers with huge costs to 
help pay for offshore wind generation.

AB 616 (Stone) – would create the 
“card check” program for union orga-
nization and do away with the secret 
ballot.

AB 1001 (Garcia) – would create 
duplicative requirements for environ-
mental impact reports for permitting 
and would require facilities to look 
at “cumulative” impacts, not just their 
own.

AB 1218 (McCarty) – would ban the 
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use of internal combustion engines in 
light duty trucks by 2035.  

SB 11 (Rubio) – would provide a 
backstop for property insurance for 
farms and ranches in response to the 
disaster created by the major wildfires 
over the past couple of years.

SB 559 (Hurtado) – would create 
fund for the restoration of the Fri-
ant-Kern Canal damaged by subsid-
ence.

SB 606 (Gonzalez) – would sub-
stantially increase penalties under 
Cal/OSHA for major violations.

SB 667 (Archuleta) – another bill 
that would increase costs for electric-
ity ratepayers, this time for hydrogen 
infrastructure.

Funding Issues
In addition to legislation, at the 

time I write this, the Governor is also 
having to deal with some funding 
issues directly affecting agriculture. 

These issues include funding to sup-
port agriculture in the San Joaquin 
Valley facing the complete elimination 
of ag burning by January 1, 2025, 
funding for the replacement of trac-
tors and harvesters by January 1, 2023 
and a proposal by the Administration 
to increase the mill tax on pesticides.  

The money for ag burning would 
help increase incentives for chipping 
and soil incorporation instead of 
burning, the purchase of chipping 
equipment as well as air curtain burn-
ers, and would help kick start some of 
the bioenergy solutions to replace the 
old biomass plants. These solutions 
are necessary because of the passage 

of an incredibly aggressive new time-
line on the banning of agricultural 
biomass in the San Joaquin Valley.  

The replacement of an estimated 
12,500 tractors and harvesters in the 
San Joaquin Valley is necessary due to 
the requirement by the California Air 
Resources Board (CARB) to achieve 
11 tons of oxides of nitrogen (NOx) 
emissions by January 1, 2023. CARB 
estimated that $197 million per year 
was needed for the next three years, 
yet the Governor only proposed $170 
million for fiscal years 2020 and 2021, 
severely undercutting what is needed 
to achieve their ambitious clean air 
goals. Agriculture is looking some-
where between $400 and $600 million 
to help meet that target.

With regards to the proposed mill 
tax increase, DPR is asking for more 
than a 40% increase in taxes on pesti-
cide purchases to fund 51 additional 
personnel in the midst of a pandemic, 
mostly for increased enforcement and 
increased outreach to the environ-
mental community. In addition, DPR 
is looking at a tiered approach that 
ultimately taxes fumigants at the 
highest rate possible, more than dou-
bling the taxes for fumigants from 
21 mils to 45 mils. This is especially 
costly to the tree nut industry who 
are required to fumigate most of their 
product for trade requirements.

So, this is just another crazy leg-
islative session that has become the 
norm in California. It is unfortunate-
ly the very reason organizations like 
the Western Agricultural Processors 
Association (WAPA) exist. This crazi-
ness must be addressed, and the tree 
nut industry must make sure they 
have a dog in the fight; a big dog.

Continued from Page 77

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

“

”

The state legislature is hard at work in this 
legislative session, introducing bills rang-
ing from banning neonicotinoid pesticides, 
providing supplemental paid sick leave for 
COVID-19 and banning internal combustion 
engines in light duty trucks. 
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