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The first  paragraph under the heading Timing the Golden Hills Harvest should have read: 
Once a majority of the hulls slip harvest can begin. The greenish “stick-tight” hulls are most likely blank nuts (that is, do not have a kernel). 
Do not use hull tatter (that is, the early disintegration of the hulls) to gauge harvest with Golden Hills. The hull of Golden Hills nuts do not 
tatter nearly to the degree as those of Kerman when ready for harvest. Most of the nuts will be split and ready for harvest even if many 
of the hulls remain intact. If you wait until most of Golden Hills’ hulls have tattered, you are harvesting too late. An advantage of intact 
hulls at harvest may be reduced navel orangeworm infestation compared to the nuts under the tattered hulls of Kerman.

From the Editor
Correction West Coast Nut Issue July 2019 Getting the Most Out of a Golden Hills Pistachio Harvest

By CRAIG E. KALLSEN | UCCE Citrus and Pistachio Farm Advisor, Kern County
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2019 ‘OFF’ YEAR 
PISTACHIO CROP 
LOOKS 
ABOVE 
AVERAGE
ABOVE AVERAGE ‘OFF’ YEAR 
PRODUCTION IS PREDICTED FOR THE 
2019 PISTACHIO CROP.

ADEQUATE CHILL OVER THE 
winter in all California growing regions, 
plus new acreage coming into produc-

tion are expected to bring in a harvest that is 
estimated to be in the 700-850 million pound 
range. That is not close to record 994 million 
pounds of pistachios harvested last year in 
California, Arizona and New Mexico, but is 
very good production for this alternate bearing 
crop, said Richard Matoian, executive director 
of American Pistachio Growers.

Increased Acreage
Matoian said he is comfortable with the 

700-850 million pound range that was fore-
cast at the International Dried Fruit and Nut 
Congress in May. The favorable weather con-
ditions played a part in the good size crop, but 
the additional pistachio acreage coming into 
production continues to boost crop size. The 
pistachio industry last year reported 260,000 
acres of pistachio trees in production. This year, 
288,000 acres will contribute to the harvest. 
The 2020 pistachio crop is on target to hit the 
one billion pound mark, Matoian said.

The spike in productive pistachio acreage 
this year goes back to 2013 when new plantings 
increased. Those young trees are now making 
significant contributions to the total pistachio 
nut harvest.

Cooler Spring Weather
Zack Raven, farm manager at Keenan 

Farms, said in late June that kernel fill was just 

By CECILIA PARSONS | Associate Editor

Maturing pistachio crop at Unity Farms in Tulare County. Kernel fill was ongoing 
in early July. Harvest is expected to begin ten days to two weeks later this year 
due to cooler temperatures in the spring and early summer. All photos courtesy 
of Cecilia Parsons.

Compost spreading was ongoing in pistachio orchards this summer to improve 
soil health and improve water penetration. 
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beginning and estimates for a larger 
than normal ‘off ’ year were coming 
in. Keenan Farms is one of the larger 
grower-processor of pistachios and 
is located on the west side of the San 
Joaquin Valley, a location that Raven 
said is optimum for avoiding fungal and 
bacterial diseases due to the dry and 
windy conditions.

Raven said chill portions were suffi-
cient for pistachio trees last winter, but 
a longer pollination period, caused by 
cooler weather, will cause some matu-
rity variability come harvest time. Last 
year’s crop warranted some second 
shakes due to similar weather condi-
tions and Raven said he expects that 
second shakes to get the later maturing 
nuts off the tree will be done given the 
larger size of the crop. He estimates that 
harvest of the Kerman variety could be 
pushed back to September 10th or 12th 
this year due to cooler spring weather.

Keenan Farms uses mating disruption 
as part of their program to keep navel 
orangeworm (NOW) levels low in their 
pistachio orchards. Raven said they had 
very low NOW damage levels last year 
due in part to hull integrity. The hulls 
stayed intact and did not deteriorate 
prior to harvest, he said, contributing to 
lower NOW damage levels.

Justin Nay of Integral Ag offers a 
slightly smaller crop estimate from 
north to south. Most of the ranches he 
oversees are in an ‘off ’ year but 25-30 
percent are in an 'on' year. There are 
some blocks with a heavy crop, but he 
said on average, this crop appears to be 
an average 'off ' year crop. Most pista-
chio acres are carrying a good crop with 
good size nuts and not too many pea 
sized nuts. Due to navel orangeworm 
concerns, Nay said they are hoping early 
splits do not materialize.

 Meat fill has been going on since 
early June in Golden Hills and Lost 
Hills varieties and was picking up in 
Kerman, he added.

Bloom
Nay said pistachio trees bloomed 

this year as if they did have adequate 
chill hours and a decent rest break. 
The female bloom was longer that the 
males, starting ahead at most ranches 

Continued on Page 6

and finishing after the males. The male 
bloom, he noted, was too compressed at 
some locations, but overlap was excel-
lent in good weather conditions.

Young pistachio trees in the 
Sacramento Valley did show signs of 
frost damage or water logging and had 
poor push.

Arizona
Arizona pistachio grower Jim 

Graham said that state’s producers are 

looking at a mix of ‘on’ and ‘off ’ year 
production in their orchards. The state’s 
pistachio acreage is increasing from 
about 4,000 producing acres in 2017 to 
nearly 6,000 acres. Graham said much 
of the planned expansion of the crop 
has now been completed, but depend-
ing on water availability, new orchards 
are being planted.

In Graham’s Cochise County 

WONDERFUL PISTACHIO ROOTSTOCK™ TREES

SERVING THE PISTACHIO, WINE, TABLE GRAPE AND RAISIN INDUSTRIES

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

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

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

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

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

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

WonderfulNurseries.com 661.758.4777
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orchards in southeastern Arizona, 
this is an ‘on’ year.  July hailstorms in 
2018 affected production and Graham 

said orchards that lost production are 
coming back with a large crop.

Like California pistachio production, 

crop maturity has been delayed, 
Graham said. The trees had adequate 
chill and moisture over the winter, 
but did not have the early heat units 
required and will be 10 days to two 
weeks behind the normal harvest time.

“Usually we are seeing kernel fill now, 
but that isn’t the case. Bloom went well 
and we didn’t have the usual spring rain,” 
Graham said.

Marketing Outlook
Outlook for marketing this relatively 

smaller pistachio crop is good, Matoian 
said. The tariffs imposed on U.S. pista-
chios have not slowed imports from the 
industry’s largest customer, China as 
shipments to that country continue and 
at levels above last year’s.

Foreign customers of U.S. pistachio 
nuts do not have alternate sources as 
the Iranian pistachio crop was much 
smaller last year and is not expected 
to rebound. India, which has imposed 
tariffs on almonds and walnuts, but 
not pistachio nuts, is expected to soon 
become one of the largest markets for 
U.S. grown pistachio nuts, Matoian said. 

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



Summer Navel Orange 
Worm (NOW) applications 
provide growers excellent 
opportunities to influence 
nutrition levels that will 
impact both current 
year and next year yield 
and quality. However 
– many conventional 
foliar formulations do 

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

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

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

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

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

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

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

Science-Driven Nutrition™

Do your foliar nutrients penetrate thick,  
waxy summer pistachio leaves? 

AGRO-K formulations do!
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By THEMIS MICHAILIDES | Professor and Plant Pathologist, UC Davis
Elizabeth Fichtner, UCCE, Tulare County, Visalia, CA
Daniele Lightle, UCCE, Glenn & Butte Counties, Orland, CA

THE CALL OF THE WILD: 
TAMING THE SLEEPING DRAGON 
BOT OF WALNUT

IN THE LAST DECADE OR SO, WE 
observed an unusual high incidence 
of diseases caused by fungi in the 

family of Botryosphaeriaceae known as 
Bot cankers and blights. It was in 1985 
when Dr. Michailides as a postdoctoral 
researcher started working with Bot of 
pistachio which initially was discovered 
in a few orchards in Butte County and 
was very severe in the first pistachio 
commercial orchard planted in Durham, 
California. It took about 10-12 years until 
the disease became an epidemic among 
the pistachio growing acreage from 
the north (Butte, Glenn, and Tehama 
Counties) and Central (Merced, Madera, 
and Fresno Counties) to the south 
(Tulare, Kings, and Kern Counties). It 
was fortunate that some limited research 
was initiated in 1985 and continued until 
just the epidemic in 1997-1998. At that 
time the pistachio industry realizing the 
immense threat this disease was for the 
industry raised big monies to intensify 
the research and combat this disease. It 
is fortunate that after years of research, 
not only do we understand the disease 
cycle and the factors influencing the 
development of this disease, but also and 
most importantly we developed effective 
cultural, chemical and integrated control 
approaches. 

The pistachio growers followed these 
approaches religiously and the disease 
does not impose a threat to the industry. 
Over the last decade or so we started 
observing how this disease has moved 
into various kinds of trees such as forest 
trees used as ornamentals in people’s 
yards, along city and town streets and 
parks, and farm roads (Redwood, Cedar, 
Pittosporum, Liquidambar, Willow 
and other trees) where one could spot 

Host                         Scientific name Family 

Almond Prunus dulcis Rosaceae
Apple Malus domestica Rosaceae
Avocado* Persea americana Lauraceae
Blackberry* Rubus ursinus Rosaceae
Black walnut Junglans hinsii Juglandaceae
Carob seed tree Ceratonia siliqua Leguminosae
Incense cedar Cedrus libani Pinaceae
Deodar cedar Cedrus deodara Pinaceae
Chinese hackberry Celtis sinensis Ulmaceae
California redwood* Sequoia sempervirens Taxodiaceae
Cotoneaster Cotoneaster frigidus Rosaceae
Co�onwood Populus deltoides Populaceae
English walnut Juglans regia Juglandaceae
Eucalyptus Eucalyptus coccifera Myrtaceae
Euonymus Euonymus fortunei Celestraceae 
Silver dollar Eucalyptus Eucalyptus orbifolia Myrtaceae

Feijoa Feijoa sellowiana Myrtaceae
Fig Ficus carica FagaceaeHost                         Scientific name Family 
Giant sequoia* Sequoiadendron giganteum Taxodiaceae

Juniper Juniperus occidentalis Cypressaceae
Jasmine Jasminum officinale Jasminaceae
Lemon Citrus × limon Citraceae
Sweet gum Liquidambar styraciflua Mamamelidaceae
Maple Acer sp. Aceraceae
Oak Quercus sp. Fagaceae
Olive* Olea europea Olivaceae
Orange Citrus × auranteum Citraceae
Pistachio Pistacia vera ‘Kerman’ Anacardiaceae
Pear Pyrus communis Rosaceae
Pecan Carya illinoensis Junglandaceae
Persimmon Diospyros kaki Ebenaceae
Pine Pinus radiata Pinaceae

Persimmon Diospyros kaki Ebenaceae
Pine Pinus radiata Pinaceae
Prune Prunus domestica Rosaceae
Firethorn* Pyracantha coccinea Rosaceae
Raymond ash Fraxinus augustifolia

augustifolia subsp. oxycarpa
Oleaceae

Host Scientific name Botanical family

Sycamore maple Acer pseudoplatanus Aceraceae
Wax leaf Privet Ligustrum japonicum Oleaceae
Western redbud Cedris canadensis Leguminosae
Wild  rose Rosa sp. Rosaceae
White willow Salix alba Salicaceae
Arroyo willow Salix lasiolepis Salicaceae
Weeping willow Salix babylonica Salicaceae

Host                         Scientific name Family 

Almond Prunus dulcis Rosaceae
Apple Malus domes�ca Rosaceae
Avocado* Persea americana Lauraceae
Blackberry* Rubus ursinus Rosaceae
Black walnut Junglans hinsii Juglandaceae
Carob seed tree Ceratonia siliqua Leguminosae
Incense cedar Cedrus libani Pinaceae
Deodar cedar Cedrus deodara Pinaceae
Chinese hackberry Cel�s sinensis Ulmaceae
California redwood* Sequoia sempervirens Taxodiaceae
Cotoneaster Cotoneaster frigidus Rosaceae
Co�onwood Populus deltoides Populaceae

Table 1. Hosts from which Botryosphaeria dothidea 
was frequently isolated in California.
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the branch dieback and blight by just 
driving along side of these trees. By 
now, there is a large list of hosts that 
Botryosphaeriaceae fungi were isolated 
and cause severe problems in agricultural 
crops such as walnut, citrus, avocado, 
young almond and peach orchards, 
prune, and fig (Table 1, see page 8 & 9). 

Riparian Vegetation
We found that initially orchards close 

Continued on Page 10

Fruit blight due to Botryosphaeria.
All photos courtesy of Themis Michailides.

Spurs killed by Botryosphaeria on the tree and covered 
with pycnidia (spore producing structures) of the fungus. 

Walnut pruning recommendation: do not leave prunings 
next to trees because they provide airborne inoculum.
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to riparian vegetation (along creeks 
and irrigation canals with Willow, 
cottonwood, and blackberries showed 
Bot problems since the inoculum of 
Botryosphaeriaceae was abundant in 
these trees and bushes next to commer-
cial crops. In fact, the pattern of disease 
development showed higher levels close 
to the inoculum source than far from the 
source to even no disease at all at much 
farther from the inoculum source. These 
type of patterns were initially discov-
ered in almond orchards and also in 
almonds close to walnuts with walnuts 
loaded with dead branches covered with 
Botryosphaeriaceae pycnidia. 

Walnut Bot Canker and Blight
Although we were aware of the pres-

ence of Botryosphaeriaceae fungi on 
walnut about 20 years ago, it was only 
about 5 years ago that the industry felt 

Continued from Page 9

that their orchards’ yields were decreas-
ing instead of increasing in maturing 
orchards. Although the branch wilt 
disease, which caused by Neoscytalidium 
dimitiatum (which also belongs in the 
Botryosphaeriaceae fungal family) was 
reported 75 years ago on walnut, it was 
only 5 years ago when my laboratory 
showed that both Botryosphaeria and 
Phomopsis species cankers became of a 
major concern due to significant yield 
reductions.  

In checking the literature longer than 
a century ago (1915) there was a report 
on a disease of English walnut that was 
named “melaxuma” of walnut by Howard 
and Fawcett published by the AES of 
University of California (UC) Berkeley. 
The cause of that disease was reported 
as Botryosphaeria ribis. Therefore, the 
walnut in California served as a host of 
these fungi since the early 19th century.  

My laboratory crew started work on 
the Bot/Phomopsis canker and blight 
disease in 2014 with the support of the 
California Walnut Board. In these early 
studies we found out why the growers 
experienced a continuous reduction 
of yields. We determined how fruit are 
infected by a group of at least 10 differ-
ent Botryosphaeriaceae and at least two 
Phomopsis species during the rains in the 
spring causing latent infections which 
then develop later as the fruit matures. 
These infections not only decay the hulls 
and blight the fruit that drops on to the 
ground, but and most importantly even 
after the fruit has dropped, the infec-
tions move from the fruit stem into the 
sustaining spur killing the fruiting and 
catkin buds, representing the crop of the 
following year. Now, if nothing is done 
to control the disease, there will be an 
accumulation of dead spurs all over the 
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tree canopy. These dead spurs are eventu-
ally covered with pycnidia (that provide 
water-splashed spores) and pseudothecia 
(that provide airborne spores) and year 
after year provide the inoculum for new 
infections and an exponential built up of 
blighted spurs and dead buds. 

Factors Affecting Bot 
Disease Development

One major factor affecting disease 
incidence and severity is the walnut 
scale or scales of walnut on shoots 
infested by scale. They become weak 
and infections can start from their sites 
where they feed. When shoots infested 
by walnut scale were inoculated with 
two Botryosphaeriaceae species, 60-75 
percent more shoots were infected when 
the scales were present than when they 
were not infested by scale. 

Another major factor is free water on 
the surface of fruit and leaves (rain or 
sprinkler irrigation). If a grower uses 
impact sprinklers with high trajectory 
angle, the canopy gets wet and creates 
conditions favorable for the disease 
to develop. Infections by spores of 
Botryosphaeriaceae require at least ¼ of 
an inch water and at least 50 F. When 
these conditions are met infections 
can occur. 

 Another important factor affecting 
levels of disease in the orchard is the 
creation of wounds. Any type of wound 
(pruning, sunburn, frost, herbicide, hail, 
bird, and mechanical wounds) can be 
infected if inoculum is present in the 
orchard and the conditions are met as 
indicated above. Infections of pruning 
wounds is very significant because in 
orchards where hedging is done there are 
plenty of pruning wounds of different age 
wood. In artificial inoculation of wounds, 
we showed that the cankers are at least 
twice as long on three to four year-old 
branches as those on one- to two-year-
old branches. Experimental work showed 
that the best protection of wounds from 
infection is done by spraying a Topsin M. 
However, this fungicide is not registered 
for use in walnuts yet. 

Infestation 
level Shred?

 
Remove?

 
Fungicide program?

 

None Yes No Not needed 

Light (1-20%) No Yes 1 spray 

Moderate 
(20-50%) 

No Yes 1+ sprays 

Heavy (> 
50%) 

Yes No Full program 

 

Chemical Control 

 Based on fungicide efficacy trials, we were able to register a number of effec�ve fungicides 

that are listed in Table 3. Table 3 is an excerpt from the document: 

ipm.ucanr.edu/PDF/PMG/fungicideefficacy�ming.pdf which among other crops includes walnut    

   Table 3. Efficacy of three fungicide sprays against Botryosphaeria canker and blight of walnut.           

  Active ingredient (FRAC #)  Efficacy  

Quash metconazole (3) ++++a 

Merivon  fluxapyroxad + pyraclostrobin (7/11) ++++ 

Pristine boscalid + pyraclostrobin (7/11) ++++ 

K-Phite polyphosphite (33) ++++ 

Luna Experience
 

fluopyram + tebuconazole (7/3)
 

++++
 

Luna Sensation fluopyram + trifloxystrobin (7/11) ++++

++++

 

a ++++ = excellent efficacy. 

 
Rhyme frutriafol (3)

Continued on Page 12

Table 2. Brush disposal recommendations. 
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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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Remove?

 
Fungicide program?

 

None Yes No Not needed 

Light (1-20%) No Yes 1 spray 

Moderate 
(20-50%) 

No Yes 1+ sprays 

Heavy (> 
50%) 

Yes No Full program 

 

Chemical Control 

 Based on fungicide efficacy trials, we were able to register a number of effec�ve fungicides 

that are listed in Table 3. Table 3 is an excerpt from the document: 

ipm.ucanr.edu/PDF/PMG/fungicideefficacy�ming.pdf which among other crops includes walnut    

   Table 3. Efficacy of three fungicide sprays against Botryosphaeria canker and blight of walnut.           

  Active ingredient (FRAC #)  Efficacy  

Quash metconazole (3) ++++a 

Merivon  fluxapyroxad + pyraclostrobin (7/11) ++++ 

Pristine boscalid + pyraclostrobin (7/11) ++++ 

K-Phite polyphosphite (33) ++++ 

Luna Experience
 

fluopyram + tebuconazole (7/3)
 

++++
 

Luna Sensation fluopyram + trifloxystrobin (7/11) ++++

++++

 

a ++++ = excellent efficacy. 

 
Rhyme frutriafol (3)

Continued from Page 11

An additional factor that contributes 
to Botryosphaeria disease is the walnut 
blight causing stylar, necrotic lesions 
on the hulls of fruit. Some of these 
lesions can be secondarily colonized by 
Botryosphaeriaceae and/or Phomopsis 
and cause a complex disease that is 
known as Brown Apical Necrosis (BAN), 
which can be severe in some orchards. 
Therefore controlling walnut blight can 
have an effect in reducing Bot disease of 
walnut as well. 

Disease Management 
Reduce Pathogen Inoculum
Because of the nature of this disease 

causing dead wood and colonizing dead 
wood because of other causes (excess 
shade; severe scale infestation, etc.) and 
killing spurs, removal of these tissues 
is very important, particularly the large 
branches whose the entire surface could 
be covered with a continuous blanket 
of pycnidia and/or pseudothecia of 
Botryosphaeriaceae and Phomopsis fungi.    

Certainly it is not possible to remove 
individual spurs but as those age on the 
tree, many break during mechanical 
shaking of trees at harvest. Because 
the majority of these spurs will end up 
in the debris sorted out in huller, it is 
very important to compost them first 
before returning them to the orchards.  
When pruning is planned in an orchard, 
removal of large dead and blighted 

   Table 3. Efficacy of three fungicide sprays against Botryosphaeria canker and blight of walnut.          

Chemical Control
 Based on fungicide efficacy trials, we 

were able to register a number of effective 
fungicides that are listed in Table 3. Table 
3 is an excerpt from the document: ipm.
ucanr.edu/PDF/PMG/fungicideeffica-
cytiming.pdf which among other crops 
includes walnut   

There are three options for timing 
of fungicide sprays. The first option is 
one spray and this can be done in the 
second part of June to the first part of 
July. The second option is for three to four 
sprays: these will be the first in mid-April 
(bloom), the second in mid-May, the 
third in mid-June, and the fourth and 
final in mid-July. This is a program that 
pest control advisors like to recommend 
to growers who plan to use a full control 
program. The third option is to use a leaf 
wetness model which depends on the 
weather conditions and it is based on the 
infection events determined by at least ¼ 
inch wetness (rain) and at least 50 F. Using 
the leaf wetness model is more applicable 
for orchards located in areas where few to 
several spring rains can occur.

branches can be done just after harvest 
when it is still easy to distinguish what is 
dead and what is alive on a tree. For the 
pruning brush disposal see Table 2 (see 
page 11).
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The California Walnut industry has grown in the 

last decade, with production nearly doubling 

since 2007. While tari� s and other economic 

factors have been an industry challenge, the 

Board and Commission continue to work on your 

behalf through:

The Board’s investment in production research has resulted in new 

game-changing varieties. The Commission’s health research has shifted 

consumer perceptions about the health benefi ts of walnuts. Regulatory 

work has made great strides on behalf of growers. And we continue 

complimentary FSMA food safety training for growers to help 

with compliance.

working
for you

The Board’s investment in production research has resulted in new 

game-changing varieties. The Commission’s health research has shifted 

consumer perceptions about the health benefi ts of walnuts. Regulatory 

work has made great strides on behalf of growers. And we continue 

complimentary FSMA food safety training for growers to help 

with compliance.

youyouyou Integrated marketing programs to increase 
awareness and drive retail purchase 

Concept development of innovative new 
products and shelf life testing

Promotions featuring walnuts with restaurants 
such as Sizzler® and Wendy’s

Defending against burdensome industry 
regulations and federal and state 
tari� /non-tari�  trade barriers

Advocating for industry through USDA’s food 
purchase and distribution program 

Securing USDA grants to bolster export market 
promotions through MAP and ATP funding

walnuts.org/working-for-you

With outstanding production research, 

exceptional health research, and strong 

marketing, the Board and Commission 

are committed to a resilient future for 

the industry.

   Table 3. Efficacy of three fungicide sprays against Botryosphaeria canker and blight of walnut.          
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Protecting the Roots: 
Nematode Management 
in Perennial Crops
By CRYSTAL NAY | Contributing Writer

THE AGRICULTURE INDUSTRY 
often has adversaries, whether 
they’re pests, diseases, inclement 

weather, or various regulations. On 
the flip side, it seems that every year 
the industry takes progressive steps to 
effectively handle or work within all 
those constraints.

The problem with nematodes in the 
soil is no exception, and farmers and 

researchers work together to battle 
these parasites.

Nematodes in the Orchard: A Brief
There are thousands of species of 

nematodes, existing in nearly every 
ecosystem reaching from the tropics to 
Antarctica. These microscopic round-
worms exist in beneficial and harmful 

varieties, with the plant-parasitic nema-
todes being a significant concern to the 
farming of crops. 

Plant-parasitic nematodes can be 
migratory or sedentary, and can feed 
from inside (endoparasite) or outside 
(ectoparasite) a plant’s roots. There are a 
few that have drawn particular attention 
from the nut crop farming sector for 
their damaging effects on orchards.

Nematodes viewed under a microscope. Several species of 
plant nematodes can occur together in orchard soils. Seen here 
are dagger, ring, root lesion, and root-knot nematodes. Photo 
courtesy of Mike McKenry.
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All these plant feeders use a stylet—a 
syringe-like mouth spear—to penetrate 
root tissues.

Currently, the root lesion nematode 
receives particular attention because of 
its damage potential. This nematode is 
a migratory endoparasite that can feed 
on a plant root from the outside, but 
burrows into the roots to feed and lay 
eggs inside the root tissue. This causes 
considerable damage to a variety of 
crops, including almonds and, espe-
cially, walnuts. 

The ring nematode is an ectoparasite 
and feeds on small roots or root hairs 
of the tree. It inhibits tree growth by 
syphoning nutrients from the roots, 
thus causing the roots to collapse, and 
creating a greater challenge for the tree 
to take up water and nutrients. This 
nematode is also infamous for increas-
ing the incidence of bacterial blast and 
bacterial canker in Prunus plants, such 
as almond and stone fruit.

Root-knot nematodes have a 
range of hosts on which they feed, 
which increases complications for 

rotation crops. Sedentary feeders, these 
endoparasites cause the tree to produce 
large, easily visible galls on the roots 
and deprive a tree of vital nutrients. 

Since certain species of nematodes 
are no strangers to California, many 
current almond rootstocks are resistant 
to the pests that have been known to 
be in the area for some time. However, 
the recent find of a species previously 
known only in Florida—the peach 
root-knot nematode—causes concern, 
as researchers do not yet know how 
widespread the nematode is, nor the 
challenges it may create in the produc-
tion of high-value crops.

While no orchard or crop can 
definitively eradicate nematodes at this 
point, there are practices and chemical 
applications that can help with nema-
tode management in both the pre- and 
post-planting stages of your peren-
nial crops. 

Mitigate the Risk
There is one rule above all others 

when it comes to planting your fields 

and orchards: Know your soil.
This includes the history of the field 

where you intend to plant. Knowing 
what grew in that space before the new 
crop can be a guide as to the numbers 
and species of nematodes expected to 
be present in the soil. For example, if a 
field previously had grapes and is being 
replanted to a perennial tree crop, it’s 
possible that the grapes left behind 
root-knot nematode populations that 
can damage certain nut crops. The 
same can be true if planting from one 
tree crop to a different tree crop. Odds 
are high that damaging nematodes are 
present in the soil, and possibly detri-
mental to the growth of highly sensitive 
and susceptible young trees. 

A way to gauge the risk is through 
sampling. Root sampling and soil 
sampling are extremely important 
when planning the removal of an old 
orchard and replanting it with new 
trees. These samples help to identify not 
only the species, but also the number 

Continued on Page 16
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The best way to manage pathogens before they become an issue.  

TriClor is chloropicrin based and can be used as a standalone or as a com-

plement to Telone® depending on your orchard redevelopment needs. 

When targeting soil borne disease and nematodes, TriClor and Telone® 

can be applied in a single pass. This reduces application costs, promotes 

early root development, and improves soil health. For more information 

about TriClor or to schedule an application contact TriCal, Inc.

*TriClor and Telone are federally Restricted Use Pesticides.

669-327-5076
www.TriCal.com
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Continued from Page 15

of nematodes present. This informa-
tion can be particularly helpful when 
deciding which crop to plant next, or in 
the selection of a rootstock that best fits 
your soil conditions, as some rootstocks 
may be tolerant or resistant to a partic-
ular nematode found in the samples. 

Ways to combat nematodes 
include fumigant and non-fumigant 
nematicides. Each has its strengths, 
weaknesses, and challenges.

How Nematicides Measure Up
Soil fumigant nematicides are 

currently a highly effective tool 
to combat the parasites. After the 
phase-out of methyl bromide for com-
mercial orchard preparation in 2005, 
1,3-D-containing compounds are now 
widely used, sometimes in mixtures 
with chloropicrin. These work well at 
the right soil moisture and temperature 
conditions, and can almost eliminate 
nematodes. When solidly treating the 
orchard ground, nematode suppression 

can last several years, which can 
protect the trees and allow for vigorous 
establishment. If using spot or strip 
application, suppression is shortened to 
up to a few months. 

Novel chemical nematicides are cur-
rently in different stages of development. 
These are non-fumigants, and therefore 
cannot redistribute as gas in the soil, 
and need to be delivered to the site of 
action. This is most effectively done by 
soil drenches through irrigation water. 

The nematology group at the Kearney 
Research and Extension Center, led by 
Dr. Andreas Westphal, has an active 
program on nematode management 
in perennial crops. Initially geared 
towards the regulated nursery industry, 
this team conducted a series of studies 
that investigated the efficacy of novel 
nematicides. They measured plant 
growth relative to possible fumigants, 
a comparison of nematicides, and the 
use of non-fumigant methods. Before 
conducting the experiments, each of 
these studies measured the number of 
nematodes present at each one-foot 

Continued on Page 18
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increment in depth, as some nematodes 
are found at specific depths (and some 
are found at all depths). 

In studies conducted with nemat-
icides using microplots, fumigated 
soils produced more plant growth than 
non-fumigated soils.

These microplots—measuring two 
feet in diameter, five feet deep—con-
tained soils of different textures and 
nematode infestations, and were treated 
by drench application of the novel nem-
aticides. After assessing the suppression 
of the root nematode, all the plots were 
planted to the same rootstock. Plant 
growth was monitored, as was the 
root populations of the nematode, to 
measure the effects of using nematicides 
versus not, as well as compare nemati-
cides against one another. 

The conclusion thus far: not all nem-
aticides are created equal. 

The levels of efficacy varied among 
materials, with some reducing the 
presence of nematodes nearly to zero, 
and others hardly showing any sup-
pression when compared to the water 
control used in the experiment, creating 
a range of results from an equal range of 
materials.

One problem with fumigant use 
is that these chemicals are heavily 
restricted, and the needs of farms often 
exceed these restrictions. There are 
so-called “township caps,” which restrict 
how much material may be used in a 
certain area per year. 

Biorational Solutions
Biorational methods utilize natural 

products or processes for nematode 
suppression, which can make them 
less stringently regulated than their 
chemical equivalents. Experiments 
continue to explore the use of fumigant 
alternatives.

One such experiment, in coopera-
tion with the United States Department 
of Agriculture’s Agricultural Research 
Service (USDA/ARS) researchers Dan 
Kluepfel and Greg Browne, explored 
the concept of anaerobic soil disinfesta-
tion (ASD) in terms of eliminating root 
lesion nematodes.

Treatments were initiated after 
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determining nematode population densities. Different 
organic substrates—such as tomato pomace, rice bran, 
molasses, and others—were incorporated into the soil at 
about nine tons of substrate per acre. Drip irrigation lines 
were placed before the soil was covered with plastic film 
for about one month in order to prevent the diffusion of 
oxygen. The plots were then heavily irrigated, and kept 
moist for the month the plastic was laid down.

The prevention of the diffusion of oxygen, coupled with 
the activity of soil microbes that exist in such a harsh and 
oxygen-deprived environment, are what create anaerobic 
conditions in the soil. While it’s not fully understood what 
kills the nematodes, in addition to the anoxic conditions, 
these microbes decompose the organic substrate, and 
as a byproduct, produce substances that may be toxic to 
nematodes. 

How effective is this method against root lesion 
nematode? 

Incredibly.
After planting, nematode populations were measured 

once again. The numbers showed that the presence of nem-
atodes in the soil was incredibly low. So low, in fact, that the 
results were similar to the top-rated fumigant. 

Riding on the tails of this success, more research is being 
conducted to determine the best time of application, as well 

as other protocol specifics. The limitations have not yet 
been fully explored, and it is unknown whether or not it 
suppresses all species of nematodes the same or as effec-
tively. There’s some indication that some species may be 
more difficult to manage. 

When looking at the experiments collectively, the most 
impressive is ASD, because it proved to be as effective 
against some nematodes as fumigant alone. ASD, however, 
is logistically more challenging, currently quite expensive 
when compared to treatments using chemical fumigants, 
and still in need of protocol improvements.

Post-Plant Predicament
There are currently only two post-plant registered nem-

aticides. Post-plant applications are logistically feasible if 
an existing irrigation system can be used, and may reach 
cost-effective levels easier than the challenging pre-plant 
options. More research is needed to determine the ideal 
times for application. 

There’s also the question of yield. When measuring 
walnut yield in one experiment in order to compare the 
treatments, there was no significant difference. In your 
own orchard, however, it’s important to wait until the 
second year after treatment to begin looking for dif-
ferences in growth or yield. Since the best timing for 
application of nematicide is still being researched, and 
trees need time to recover from the root damage, measur-
ing one year after treatment is too early to offer significant 
changes. 

It’s very difficult to solve nematode problems in 
California, mainly due to high temperatures that promote 
nematode reproduction, soil types that facilitate nematode 
movement, and long cropping periods with the same host. 
Once a nematode problem is established, no choice of 
orchard or crop can eradicate the parasite. These prac-
tices and chemical applications can help with nematode 
management in both the pre- and post-planting stages of 
your perennial crops. Work is ongoing to find additional 
methods and solutions.
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ETHEPHON APPLICATIONS—
DO THEY MAKE SENSE 
FOR MY WALNUT 
ORCHARD?
By CECILIA PARSONS | Associate Editor

TWO OBJECTIVES IN USING THE PLANT GROWTH 
regulator Ethephon in walnut production are an earlier 
harvest and a more efficient harvest.

Ethephon, sold as Ethrel, is converted to ethylene a gas that 
is responsible for changes in texture, softening, color and other 
maturation processes. The systemic properties of Ethephon 
allow it to penetrate plant tissues and decompose to ethylene. In 
walnuts, ethylene accelerates walnut hull cracking and separation 
from the shell, advancing harvest by a week to ten days, depend-
ing on season and variety. Harvest efficiency is improved as more 
uniform maturity is achieved and only a single shake is necessary.

 Visalia-based crop consultant Steve Sibbett said the early 
harvest can ensure more kernels will have the desired light color 
and help minimize navel orangeworm damage (NOW). 

“There is a financial incentive with the lighter colored kernels, 
less insect infestation and control of harvest,” Sibbett said.

Early Maturing Varieties
Early maturing walnut varieties including Serr, Vina, Tulare 

and Ivanhoe can benefit from ethephon applications as long 
as the huller/dryer facility is ready to accommodate the earlier 
delivery. Mid season varieties such as Tulare also benefit from 
better quality and a once over harvest. The later maturing 
Chandler variety holds kernel quality longer and there is really 
no quality incentive for an early harvest with that variety, Sibbett 
said. Growers can use ethephon in Chandler blocks to spread out 
harvest timing and drying.

Research done by University of California (UC) Davis plant 
sciences department found lower ethylene production in the 
Serr variety than with Payne, Tulare or Chandler. The Tulare 
variety, especially in southern growing areas, has the best ethylene 
response. 

Growers and farm managers planning to use ethephon need to 
be aware that proper application methods and timing are neces-
sary to reap the benefits of this product. 

Sibbett explained that walnut kernels are physiologically 
mature two to three weeks ahead of dropping from the tree. 
During this time the green hull tissue surrounding the nut cracks 
and separates. Inside the shell, the kernel also matures and the 

pellicle, skin around the kernel of most varieties darkens. Risk 
of navel orangeworm damage increases with harvest delays.

PTB
During the maturation process, the packing tissue sur-

rounding the walnut kernel undergoes a color change. When 
the packing tissue changes in color from white to a even 
medium brown color throughout, (termed “packing tissue 
brown” (PTB)), that is the signal that the ethephon applica-
tion can be made and achieve the desired results. Ethephon 
should not be applied earlier as yield loss will occur. 

University of California farm advisors stress that monitor-
ing the orchard once or twice weekly for packing tissue color 
change, planning ethephon applications at night or early 
morning to avoid temperatures approaching 90 degrees F and 
coordinating with their harvest crew and huller is import-
ant to reap the economic benefits of ethephon. Crop load, 
weather and variety susceptibility to darkening should also be 
considered. 

Research has shown that packing tissue color changes 
occur last in the bottom third of the tree canopy and that 
fully shaded walnut tree canopies have greater maturity vari-
ability than those with full sunlight. Sampling should begin at 
least two weeks before the color change is expected to occur 
with early varieties. Serr can develop PTB by mid August, a 
full month ahead of Chandler. Deficit irrigated or stressed 

Continued on Page 22
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Continued from Page 20

trees will develop PTB earlier in the 
season than well-watered orchards.

Monitoring for PTB
Monitoring for PTB can be done by 

collecting 100 nuts during a diagonal 
walk through the orchard, then split-
ting them open to determine packing 
tissue color. Nuts must have complete 
browning of the packing tissue before 
an application. Ethephon applied before 
all have PTB can result in losses of 
kernel weight, quality and difficult hull 
removal. Application delayed a week 
past complete PTB is achieved can help 
with nut removal and may only require a 
single shake.

The benefits of ethephon are seen as 
early as seven days to as many as 23 days 
after application. Hot, dry weather condi-
tions delay ethephon’s effect. A test shake 
should be done to evaluate hull adhesion 
before scheduling complete harvest.

Application Methods for Ethephon
Application methods for ethephon 

can vary depending on growing region. 
Aerial application and ethephon concen-
trations greater than those recommended 
for ground application are allowed and 
used in Northern California. Aerial 
applications have not been as effective 
in southern California possibly due to 
warmer temperatures and drier condi-
tions. Consulting with the agricultural 
commissioner’s office in the county where 
the application is planned is advised.

Ethephon is a contact material and 
must hit the nuts to obtain the desired 
response. Higher humidity and cool tem-
peratures at application will elicit a better 
response by the nuts than applications 

done in windy, hot conditions. Ethephon 
should not be applied when temperatures 
exceed 90 degrees F.

Recommended application rates for 
ground rigs is 4-5 pints of product added 
to 150-200 gallons per acre, applied at 
ground speeds of 1.5 to 2 mph, depend-
ing on canopy size. Aerial rates are 2-4 
pints at 40 gallons per acre, allowed by 
some labels. Again, the local agricultural 
commissioner’s office should be consulted 
for clarification of the legality of aerial 
applications. 

Application rates higher than those on 
the label can cause defoliation, reduced 
catkin formation and twig dieback.

Other Considerations
Other considerations for effective 

ethephon applications are controlling 
spray drift and carrier water alkalinity. 
Ethephon breaks down into ethylene 
quicker as pH of carrier water increases. 
The goal is to keep the spray solution 
within the recommended range of 4-5. 
Ethephon is normally acidic and as the 
concentration increases the solution pH 
will decrease.

To avoid drift and ensure more of the 
product hits the nuts, the largest droplets 
that provide good coverage and control 
are desired. The larger droplets will 
reduce drift potential in good spray con-
ditions, but cannot overcome wind and 
high temperatures. Solid stream nozzles 
oriented straight back produce the largest 
droplets and the lowest drift. 

  

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com
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Historic Water 
Management 
Agreement at Risk
UNDER CALIFORNIA’S 
SENATE BILL 1
By MIKE WADE | California Farm Water Coalition

YOU’RE RUNNING A MARATHON THAT EVERY-
ONE said you’d never complete. Despite many 
obstacles, you kept moving forward. And then, just as 

the finish line is within sight, race officials announce that 
the results won’t count.

California is at this juncture now on water management 
policy. Following marathon-like negotiations between 
federal and state policy makers and regulators, local water 

agencies and other stakeholders, agreement on how to more 
effectively manage our water is finally within reach.

Proposed legislation, Senate Bill 1, by San Diego Senator and 
Senate Pro Tem Toni Atkins, puts that victory at risk.

Voluntary Agreements
The State Water Board has spent much of the last five years 

crafting a plan that sets flow standards for rivers to both protect 
the Delta environment and provide an adequate supply of 
water for Central Valley communities. A critical center point 
of the plan is “Voluntary Agreements” (VAs), under which 
all parties operate with an agreed-upon amount of water for 
river flows enhanced by new environmental projects and 
other improvements, paid for by farmers, water districts and 
other water users, that will help get maximum benefit from the 
water. This approach is favored by the Trump Administration, 
Governor Newsom, former Governor Brown, and the heads 
of the state Environmental Protection Agency and Natural 
Resources Agency.

SB-1
Elements within SB-1 throw this voluntary blueprint out 

the window by codifying federal regulations governing water 
project operations in the Sacramento‐San Joaquin Delta—an 
unprecedented act—locking California into the existing 
regulatory framework, and likely returning the state to an 
endless cycle of lawsuits and delay. SB-1 states any Voluntary 
Agreement would exist separately from the existing regulatory 
structure, thus rendering them moot.

The breakthrough represented by the VAs cannot be 
overstated. They provide a roadmap for federal-state-local 
agreement on water management. Unlike the current system, 
VAs would allow us to move water where it is needed in years 
of drought, replace fragmented environmental rules and better 
manage a reduced water supply that has devastated farming 
communities, jeopardized sensitive environmental ecosystems, 
and threatened protected native species such as salmon and 
smelt. A completely new approach to managing water, the VAs 
require scientific studies and put the new science into practice. 

T5

100-PTO-horsepower

www.gartontractor.com

Restored gravel beds on the Tuolumne River give 
migrating salmon a place to spawn. All photos courtesy 
of Mike Wade.
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At the same time, the VAs provide all water users with 
more certainty of water flow that is simply not a part of our 
current system. 

The Public Policy Institute of California (PPIC) says 
the VAs would, “increase flows in rivers and the Delta and 
make major investments in habitat. And perhaps most 
important, create sustainable funding for these efforts 
(including fees on water diversions), while improving 
scientific research on and governance of restoration efforts.” 
The product of compromise and agreement on the part of 
all water users, the VAs allow all parties to move forward 
today, ending the cycle of lawsuits that has dominated 
decades of California water policy. Real results will be felt 
now, not 10 years from now.

SB-1 Eliminates VAs
If passed in its current form, SB-1 will cause the collapse 

of the voluntary approach. It will threaten water supply 
reliability for millions of Californians, jeopardize efforts 
to improve the environmental health of the Sacramento 
and San Joaquin River watersheds, and even prevent the 
Newsom Administration from using the best available 
science to improve conditions for at‐risk fish species in the 
Delta under the Porter‐Cologne Water Quality Control 
Act, the California Endangered Species Act, and other state 
environmental laws.

 Because SB-1 deprives federal and state agencies of flex-
ibility, SB-1 would prohibit any adjustments to water levels 
determined necessary to protect Delta smelt at the State 
Water Project—even though improved fish monitoring and 
scientific research conducted over the last decade found 
that the pumping requirements should be modified. That 
flexibility is exactly what the VAs are intended to promote, 
with clear oversight in place to protect species and habitats 
while operating the State Water Project and Central Valley 
Project. 

Last minute political gamesmanship may be an obstacle 
on the state water management marathon, but it is not 
an insurmountable one. SB-1 can be amended to protect 
California’s ecosystem as well as protecting the state's water 
supplies so we can all cross the finish line together.

A fish ladder on Butte Creek in the Sacramento Valley provides safe passage for 
migrating salmon. 

Butte Creek in the Sacramento Valley provides irrigation water for area farms 
with a fish ladder providing safe passage for migrating salmon.

Voluntary Agreements would protect Sacramento River flows for people, 
farms, and the environment. 

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

FROM HULL SPLIT THROUGH SEPTEMBER, 
almond trees are undergoing flower-bud differenti-
ation for next year’s bloom. Prolonged water stress 

during this period reduces the bloom density and fruit set 
the following year, significantly reducing yields. Thus, the 
post-harvest period is a critical time for almond irrigation.

Overview of Almond Flower Bud Differentiation
Flower bud differentiation is the process by which the 

apical meristem in the bud changes its anatomy to form 
flower buds instead of vegetative buds. The exact timing of 
differentiation depends on the variety and environmental 
factors, such as temperature. Additionally, not all buds on the 
tree begin to differentiate at the same time or same rate. Thus, 
at any given point during the process, a tree will have buds in 
many stages of flower bud development. The process occurs 
in several stages:

 
Initiation. The internal physiology of the 
growing point changes in response to plant hor-
mones. This occurs prior to, or during, hull split, 
depending on temperatures and variety. 

Stamen development. The internal structure 
changes and the stamen (pollen producing part 
of the flower) begins to develop. This stage typi-
cally occurs beginning in mid-August. 

 
Carpel development. The components of the 
flower bud continue to develop and begin to 
form the carpels (structure comprised of the 
stigma and ovary). This stage occurs in late 
August through September, and the flowers will 
continue to develop over the autumn and winter.
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Effects of Water Stress During 
Flower Bud Differentiation

Water stress results in reduced 
carbohydrate development. With less 
sugars available to the tree, there is less 
energy to devote to flower formation. 
Consequently, return bloom the follow-
ing year will be lower in quantity (fewer 
flowers) and possibly quality. Water 
stress also affects the tree beyond flower 
formation. Premature leaf drop will 
prevent movement of macronutrients 
(nitrogen, potassium, phosphorous) 
from the leaves to the spurs for use next 
growing season. 

Unfortunately, management practices 
that may best support flower develop-
ment for next season may conflict with 
management practices required to get 
this year’s crop off the tree and delivered 
to the processor. For example, match-
ing tree evapotranspiration (ET) water 
requirements during hull split may con-
tribute to high levels of hull rot, or you 
may not be able to irrigate while nuts 
are drying on the orchard floor.  

In 2000, David Goldhamer and 
Mark Viveros published an informa-
tive research study on understanding 
how water deficits during pre- and 
post- harvest affect return bloom. In 
this trial, trees were cut off from water 
at various times before harvest (ranging 
from 8 days to 57 days before shaking). 
Additionally, some trees received 
post-harvest irrigations, while other 
trees did not. 

In this study, the irrigations with 
the most impact on return bloom were 
post-harvest irrigation events. The 
worst combination for return bloom 
was pre-harvest cutoff dates of more 
than 43 days with no post-harvest 
irrigation. This treatment reduced 
bloom density by 52 percent and kernel 
yield was off by 73 percent. However, 
even in trees with a short pre-harvest 
irrigation cutoff of only 8 days saw a 41 
percent reduction in nuts per tree the 
following year if they did not receive 
a post-harvest irrigation. Among trees 
that received the post-harvest irriga-
tions, pre-harvest cutoff timing did 
not influence the following year’s yield. 
Thus, post-harvest irrigations appear to 

be the most important in determining 
what the return bloom potential is for 
the following spring.

Managing for Next Year’s Bloom
As shown by Goldhamer’s research, 

irrigation strategies this season will 
impact your crop potential for next year. 
All managers should plan on meeting 
the tree water demands through at Continued on Page 28

least the end of September. Be cogni-
zant of the fact that micro-irrigation 
systems don’t recover soil moisture 
levels quickly following a long dry-
down period. Utilize tools such as the 
pressure chamber to monitor the stress 
levels of your trees, as well as whether 
they have fully recovered following the 
harvest season. 
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Here are a few situations that you 
may face and some strategies for han-
dling them:

Limited water 
availability
If you have limited water 
available, it is vitally 

important to apply the water when 
it is most critical to the tree develop-
ment. Since the post-harvest irrigation 
timing is more critical to return bloom 
next year, it is better to have a longer 
irrigation cutoff period before harvest, 
then to irrigate right up until harvest 
and skip the post-harvest irrigations. 
A more in-depth discussion on deficit 
irrigation strategies during water 
shortages can be read in the publication 

“Drought Management For California 

Continued from Page 27 Almonds”, available for free at: anrcata-
log.ucanr.edu/pdf/8515.pdf. 

Early defoliation (from 
water stress, mites, etc.)
Should your trees unex-
pectedly defoliate early due 

to stressors such as mites, return bloom 
will be improved by irrigating trees to 
induce re-leafing. Re-leafed trees will 
not produce as many flowers as a com-
parable tree that has not defoliated, but 
will have a heavier bloom than trees that 
did not re-leaf through the remainder of 
the growing season. 

Varieties with a wide 
spread in harvest timings
Aim to reduce tree stress as 
much as possible through-

out the harvest period. Ensure that 
shaking and pickup are done in a timely 
fashion to minimize the time the trees 

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

“APPLY WATER AS 
SOON AS POSSIBLE 
AFTER HARVEST. 
CONSIDER INSTALLING 
A SEPARATE DRIPLINE 
FOR EACH VARIETY SO 
THAT IRRIGATION CAN 
BE MAINTAINED TO 
THE TREES WITHOUT 
COMPROMISING 
DRYING THE NUTS ON 
THE ORCHARD FLOOR." 

are not irrigated. Apply water as soon as 
possible after harvest. Consider install-
ing a separate dripline for each variety 
so that irrigation can be maintained to 
the trees without compromising drying 
the nuts on the orchard floor. 
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Water 
Recharge 
Research 
Shows Potential

By JENNY HOLTERMANN | Contributing Writer

FOR DECADES MANY 
California farmers had used flood 
irrigation as a means to irrigate 

their crops. As California was plagued 
by impacts of drought, farmers adopted 
more progressive methods of farming. 
Flood irrigation seemed to become a 
thing of the past. Over the past 30 years, 
there has been increased irrigation 
efficiencies within the nut industry and 
specifically with applying water directly 
to the root zones via micro irrigation. 

Micro Irrigation
Micro irrigation was believed to be 

a better alternative to flood. Farmers 
would be able to minimize their water 
use while increasing the amount of 
water applied directly to the root zones. 

It seemed to be a win for all factors. 
The lack of surface water deliveries 

had forced growers to become more 
dependent on groundwater. With the 
onset of the Sustainable Groundwater 
Management Act (SGMA), groundwater 
also became an often contested source 
of water. Aquifers were now becoming 
depleted from overdraft. Growers were 
not flood irrigating fields anymore and 
were more precise with their irrigation 
practices. But as they used less water 
to irrigate their crops, less water was 
being put back into the aquifers. While 
many believed flood irrigation was a 
wasteful way to irrigate, it did however 
provide for groundwater recharge at the 
same time.

Groundwater Banking
There is a long history of many water 

storage districts across the Central 
Valley of California using groundwater 
banking or storage ponds to store the 
snow melt and water runoff from the 
wet months. This allowed for farmers 
to utilize the water during the dry 
months more feasibly. Now it seems 
many growers are following suit and 
experimenting with ways to adopt 
on-farm recharge practices of their own. 
On-farm recharge is allowing farmers 
themselves to capture excess floodwa-
ter in the wet months and apply it to 
farmland post-dormancy to recharge 
aquifers. Being able to keep your 

farmland in production and not have 
to fallow while recharging the aquifer 
really is the best scenario for farmers.  

The University of California 
Cooperative Extension (UCCE) office, 
University of California (UC) Davis, 
Sustainable Conversation, Bachand 
& Associates, California Pecan 
Growers Association and Pacific Gold 
Agriculture are all partnering on the 
study “On-Farm Recharge on Pecans 
for Groundwater Sustainability”. Pacific 
Gold Agriculture’s pecan orchard 
located in McFarland California serves 
as the site for the study. According 
to the release “pecans have not been 
studied however, they may be especially 
suited for the on-farm recharge because 
they are facultative upland species able 
to tolerate saturated soils and post dor-
mancy flooding”. The parties involved 
are hoping to prevent negative agro-
nomic impacts while utilizing increased 
water supplies when available. 

The Study
Bachand & Associates outlined four 

purposes in the study. “They hope to 
develop innovations in groundwa-
ter recharge and drought resilience. 
Develop strategies, tools, and recom-
mendations to enable stakeholders to 
adapt to climate change by recharg-
ing groundwater and sequestering 
carbon. Characterize the vadose zone 
in pecans orchards to track constituent 

Continous flooded. All photos courtesy of Jenny Holtermann.

Control block.
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mobilization while flushing soil. And 
finally, to develop cost analysis for 
implementing on-farm recharge prac-
tices in pecans.” 

The initial study included four 
different treatments in four different 
pecan blocks. The continuous flooding 
of a five-acre block of pecans for 45 
days, a ten-acre block utilizing peri-
odic flooding for a ten day on and ten 
day off schedule, a ten-acre block with 
irrigation of 200 percent their normal 
practices and a twenty-four-acre control 
block with standard irrigation as the 
control field. The four treatments were 
monitored over the course of the 45 
days by the cooperative extension and 
UC Davis parties involved. 

Soil probes were strategically placed 
throughout the fields and within the 
four test blocks for monitoring. The 
probes were being used to measure 
water content, temperature and oxygen 
at the various locations. There were 
also surface sensors that collected water 
levels, the electrical conductivity and 
temperature of the flooded water. It was 
important to test the surface water and 
monitor the penetration levels of the 
water to test the correlation between the 
two. Each block was monitored inde-
pendently and regularly. 

Initial Differences
Mike Powell, with Pacific Gold 

Agriculture, noted no real initial 

Continued on Page 32
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Flooded orchard row.
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Continued from Page 31

differences in the condition of the trees 
immediately following the 45 days. The 
continuous flooded field was completely 
saturated in numerous areas through-
out the field making it inaccessible due 
to the high levels of water. No cultural 
practices were completed on the con-
tinuous flooded field, including missed 
pesticide applications that would have 
normally occurred. There were no 
initial signs of increased pest pressures. 
There was an increase in natural animal 
habitat. Powell commented on the 
increase of tadpoles, frogs, and even 
raccoons making homes in the flooded 
environment they created. 

Powell noted, “it is hard to see any 
initial impact of the continuous flood-
ing; it will take time to see what benefits 
or any implications of the study are 
present. Pecan trees are pretty resilient 
and can handle flooding or stress pretty 

well. We won’t know until they set a 
crop and we harvest it, how the flood-
ing impacted the yield if any.” Being a 
permanent crop, it could potentially 
not show impacts the first year, and 
may not show true signs of any con-
sequences until further down the line 
of production or lifespan of the tree. 
Powell is optimistic and looking for this 
study to really serve as a starting point 
for many other growers to follow suit 
in doing their own on-farm recharge 
projects. He sees the real potential in 
recharge projects and continuing to 
farm while doing it. “With the onset of 
SGMA, fallowing of land is a reality, but 
if we can recharge and grow crops on 
the same land, maybe we won’t have to 
fallow as much,“Powell optimistically 
pointed out. 

There are three goals of the project 
outlined by Bachand and Associates; 

“Establish and implement field studies 
for on-farm recharge at the pecan 
test blocks, develop viable technology 
through on-farm recharge on pecan 
orchards to recharge groundwater while 
maintaining good tree health and yields 
while increasing pecan acreage distribu-
tion to help Groundwater Sustainability 
Agencies (GSA) achieve SGMA compli-
ance, and lastly to distribute outreach 
and information about science based 
management tools to all growers.”

Research Continues
This study is ongoing and the data 

from the first phase is currently being 
analyzed. They plan to continue the 
experiment next winter by utilizing 
any excess water available from their 
water storage district. The study has 
a current completion date of April 
2021. Powell and other farmers will be 
patiently waiting to see how they can 
further implement changes. Innovation 
is what is going to keep growers moving 
forward and looking for more ways to 
keep their farms sustainable and viable 
throughout the implementation of 
SGMA. 

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com
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Conference Focused on 
Water, Food Safety and 
Regulatory Challenges
By CECILIA PARSONS | Associate Editor

IN-DEPTH DISCUSSIONS OF THE WATER, FOOD 
safety and regulatory challenges facing agricultural 
processors were highlights of the Western Agricultural 

Processors Association annual meeting in Monterey.

Water
“Policy makers are losing sight of the importance of 

California agriculture to the U.S. and to the world, said 
Mike Wade, California Farm Water Coalition.

The State Water Resources Control Board’s water quality 
plan, adopted last December, calls for 30-50 percent unim-
paired flows from tributaries of the San Joaquin River 
and prepares for 45-65 percent flow requirement on the 
Sacramento River. It also redirects 2 million acres feet of 
water through rivers to the Delta. The plan, Wade said, will 
impact most of California and ignores other environmental 
factors including predation, food and habitat quality and 
water quality.

An alternative and historic approach that goes beyond the 
boards’ flow-only approach is a voluntary agreement among 
stakeholders to fund science-based environmental restoration. 
This approach is supported by the Newsome administration 
and the state budget includes $70 million to assist with imple-
mentation, Wade said, but legislation that could derail it is 
moving through the state legislature.

SB-1, the California Environmental Public Health and 
Worker Defense Act of 2019 aims to overturn efforts to 
update federal environmental law and seeks to codify the 
federal biological opinions that have been shown not to work. 
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This legislation, Wade added, also would 
take away any incentives for voluntary 
agreements by locking current require-
ments in place. There are environmental 
and fishing groups who are opposing 
the Proposition 68 funding for the vol-
untary agreements, Wade said, because 
they prefer the regulatory approach 
for water.

The bill has passed in the state Senate, 
but Wade said Newsome’s administra-
tion could push for amendments to help 
with the voluntary agreements.

“Our biggest challenge now is to get 
this (SB-1) amended,” Wade said. 

As implementation of the Sustainable 
Groundwater Management Act (SGMA) 
moves forward, agriculture is realizing 
the impacts and the possibilities. While 
the ability to pump groundwater will be 
come restricted, impacting agricultural 
production, Wade said the Groundwater 
Sustainability Agencies (GSA) are 
working together on groundwater 
recharge and water transfers.

Improved water conveyance and 
delivery south of the Delta as well as 
surface storage are two of the preferred 
approaches to achieving groundwater 
balance. The third is fallowing one 
million acres of farmland.

Wade noted the devastating eco-
nomic effects of the Central Valley 
Project Improvement Act on poor West 
Side communities were ignored by 
policy makers.

FSMA
Carla Sanchez, assistant director 

of the Inspection Services division in 
California Department of Food and 
Agriculture, outlined some of the recent 
guidance changes in the Food Safety 
Modernization Act (FSMA). She also 
emphasized that California Department 
of Food and Agriculture (CDFA) is 
taking more of an education role in the 
implementation rather than a regula-
tory role.

Processors, Sanchez said, can expect 
that CDFA will follow Food and 
Drug Administration (FDA) guidance 
documents issued and will exercise 
enforcement discretion for operations 
that fall within the scope of those 
guidances.

Prior to inspection of farm opera-
tions, CDFA will send materials on what 
to expect in an inspection and confirm 
their arrival schedule. On the day of the 
inspection, the inspectors will observe 
and discuss any regulatory concerns 
and will leave written observations.

Of the 25 inspections done so far, 
Steve Patton of CDFA said that a lack of 
visitor policy, or documentation for sign 
in were common findings. Restroom 
issues were also common with lack of 
water for washing, soap and toilet paper.

“We are really looking for practices 
that can cause egregious conditions and 
those are rare,” Patton said.

Almonds, thanks to work by Almond 
Board of California, received enforce-
ment discretion. Organizations working 
with other tree nuts are still working 
with Food and Drug Agency on the 
Produce Safety Rule.

Lobbyist George Soares pointed out 
some of the positive aspects of polit-
ical appointments by the Newsome 
administration and he also chided the 
agriculture industry for not being more 
active in Sacramento.

Positives included re-appointment 

Continued on Page 36

 Vendors at the Western Agricultural Processors Association annual meeting in Monterey had plenty of visitors 
during the two-day event. In addition to the trade show, the annual meeting featured speakers on current 
issues, a membership dinner and entertainment. All photos courtesy of Cecilia Parsons.

"SB-1, the California Environmental Public 
Health and Worker Defense Act of 2019 aims to 
overturn efforts to update federal environmen-
tal law and seeks to codify the federal biological 
opinions that have been shown not to work." 
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Continued from Page 35

of Karen Ross as CDFA Secretary 
and Bill Lyons as an agriculture and 
water advisor. Former United States 
Department of Agriculture (USDA) 
Farm Service Agency director Val 
Dolcini was appointed by Newsome 
to serve as Deputy Secretary for 
Agriculture at California Environmental 
Protection Agency (CalEPA). He is also 
acting director of the Department of 
Pesticide Regulation.

“In agriculture this is progress,” 
Soares said.

But, he noted the lack of critical mass 
at the 20 Legislative days hosted each 
year by agriculture organizations. Too 
few people participate and sit on the 
sidelines, Soares said. Instead of com-
plaining about issues, they need to find 
ways to improve the situation. 

Soares also touched on SB-1, intro-
duced by state senator Tony Atkins, 
noting it will kill water opportunities. 
Soares said he hopes the governor 
understands the voluntary agree-
ments will die if the bill passes in its 
current form.

Looking at the next election cycle in 
2022, Soares said the goal is to raise $6 
million to fund campaigns that support 
agriculture. However, he said the 
agriculture industry needs to change its 
focus from ‘things’ to people.

“We need to refine our efforts and 
keep pushing for more balanced deci-
sion making.”

Regulatory and Legislative Updates
The Western Agriculture Processors 

Association (WAPA) team of Jodi 
Devaurs, Chris McGlothlin, Priscilla 
Rodriguez and Elda Brueggemann pre-
sented a regulatory and legislative issues 
update, highlighting some of the wins 
for the organization.

Rodriguez, WAPA’s director of food 
safety, noted the organization has been 
working with FDA to make changes 
in the FSMA’s preventative controls 
rule. The rule for almond hullers 
classified as facilities is still in effect. 
Almonds were deemed exempt from 

the Produce Safety Rule, meeting the 
“Rarely Consumed Raw” guidelines. 
Huller facilities that do not meet the 
current farm definition, Rodriguez said, 
still must comply, although WAPA is 
pushing for a rule clarification.

The push from the California Air 
Resources Board continues, target-
ing 12,000 non-compliant tractors 
for retirement by 2024. McGlothlin, 
WAPA’s director of technical services, 
said there are incentives being offered 
now to replace old equipment. Under 
the Cap and Trade deal, incentive funds 
are available for 60 percent of the cost 
of a new tractor or harvester, 75 percent 
for All Terrain Vehicles (ATVs) and 65 
percent for new trucks. These incentives 
will only be available until 2025.

Challenges remain with stockpile 
elevator rules and the stick pile and 
biomass issue needs a legislative fix, 
McGlothlin said. Air curtain burners 
have been permitted, but are only a 
short-term fix for the biomass issue.

McGlothlin also announced a new 
course that will begin the fall semester 
at Fresno State: Tree Nut Processing will 
include a lab with hands on experience 
in processing equipment. The school is 
also seeking specific equipment to be 
used in the course.

Devaurs, WAPA’s director of regula-
tory affairs said the two-year phase out 
for chlorpyrifos presents a challenge 
for almond growers. There is funding 
available during that time to find an 

alternative, but little chance that a new 
product will be developed to replace 
chlorpyrifos in that time.

Occupational Safety and Health 
Administration (OSHA) requirements 
for nighttime work activity and indoor 
conditions continue to burden pro-
cessors. New proposed language for 
outdoor agriculture activities during 
hours of darkness is more stringent 
than that for other industries, Elda 
Brueggemann, WAPA director of envi-
ronmental and safety services said.

She also noted a new proposed 
standard for protecting workers from 
wildfire smoke.  This would require 
monitoring of air quality index, but 
Brueggemann said it was unclear if the 
index was by county or state. 

Brueggemann also noted a proposed 
workplace violence standard for general 
industry. Elements of the proposal 
include assigning a person responsible 
for implementing a plan, procedures for 
getting workers involved in carrying out 
the plan, evaluating work place vio-
lence hazards, training, reporting and 
investigating.  

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

"Under the Cap and Trade deal, incentive funds 
are available for 60 percent of the cost of a new 
tractor or harvester, 75 percent for All Terrain 
Vehicles (ATVs) and 65 percent for new trucks. 
These incentives will only be available until 2025."
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Spraying tank mixable CheckMate® NOW-F 
provides up to 30 days of NOW mating disruption.

Less than
$30/acre

SPRAYABLE MATING 
DISRUPTION WHEN YOU 

NEED IT MOST.

EXPANDING 
YOUR 
NOW 
TOOLBOX
By KATHY COATNEY | Editor

OVERALL THE FIRST FLIGHT 
of navel orangeworm (NOW) has 
been lighter than normal this year. 

This could be attributed to relatively low 
2018 damage levels, especially in pis-
tachios, and the cooler, wetter weather 
during the 2019 spring.

“If we get really warm sustained 
temperatures early in the spring, navel 
orangeworm wakes up early and 
becomes active,” according to David 
Haviland, University of California 
Cooperative Extension (UCCE) entomol-
ogy farm advisor for Kern County. 

But this spring was cooler, overcast 
and wet, so the first flight was more 
spread out than normal, Haviland said. 

Continued on Page 44
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KRYMSK® 86
HANDLES WET CONDITIONS
AMAZING ROOT STRENGTH
MOST POPULAR IN SAC VALLEY!

ALMOND TREES
ON CALIFORNIA’S BEST ROOTSTOCKS

g row i n g qua li ty fru i t & n u t t r ees s i n c e 1 9 51

(530) 674-1145 | www.sgtrees.com

California's BestCalifornia's Best

SG1® peach X almond hybrid
HIGH VIGOR & YIELDS

  EXCELLENT ANCHORAGE
      NEMATODE RESISTANT
          BEST FOR SITES WITH 
          HIGH BORON & SALINITY

almond hybrid

100%
CLONAL
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For more information call:
Paul 530-701-1423 Reej 530-216-7516

Available Now 
June Budded Walnuts 
trees on Paradox and 
Black(NCB). Chandler, 
Howard, Livermore (Red). 

We can grow any variety! 
From Tudor Clonal Plants 
available April-2020 
VX211, RX1 and Vlach.

We also grow Almond trees on Viking, Hansen, Tudor Titan, 
Nickel, 2624, Nemaguard and Lovell rootstocks.

Tudor Clonal Plants Lab

NOW Damage
“Damage last year in almonds was fairly typical, but in 

pistachios it was extremely low,” Haviland continued. 
Less damage at harvest means lower infestation rates in 

mummy nuts that carry over to the next year. 
“That’s a positive,” Haviland said. 
A very low year for pistachio damage benefits other nut 

crops that might be growing next to pistachios, particularly 
in the southern valley, Haviland said.

Almond orchards next to pistachios normally have 
greater concerns about navel orangeworm because it’s much 
more difficult to sanitize pistachios than almonds. 

“It certainly can be done, and it is done, but it’s more dif-
ficult to get them out of the trees and destroyed,” Haviland 
said, adding that it’s difficult to destroy pistachio mummy 
nuts on the ground because mowing them is like trying to 
mow marbles.

“When you’re dealing with overwintering populations 
there are two factors. The first is, how many mummies are 
left in the tree and on the ground that aren’t destroyed, but 
also what percentage of all of those mummies are infested,” 

Continued from Page 42

Haviland said.
“So, generally speaking, the percentage of mummies 

infested this last winter was low because we’re following a 
low damage year, particularly in pistachios,” Haviland said.

Sanitation
“Sanitation continues to be an extremely important part 

of navel orangeworm management, however, sometimes it’s 
not possible to sanitize to the optimal level,” Haviland said.

This could be due to factors like: extremely tall trees, nuts 
that are stuck really tight, or increased labor costs.

“Increased labor costs have driven up the costs of sani-
tation,” Haviland said, and besides increased costs, finding 
labor can also be a challenge. 

“Obviously if it costs more and more to do the same 

“

”

Insecticides play an important 
role. One or two applications 
are common,” Haviland said, 
adding they are certainly 
important at hull split and a 
couple of weeks later.

Continued on Page 46
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amount of sanitation, at some point 
you’re going to get people that decide 
they have to draw the line somewhere, 
and that’s happened in some cases,” 
Haviland said. 

“We don’t want to encourage that, but 
that’s the reality as labor costs for sanita-
tion come up,” Haviland said. 

The trend is when there is really bad 
damage from NOW one year, the focus 
is to spend a lot of money on sanitation. 
When there is minimal NOW damage 
the reverse happens, and the tendency 
is to pull back on sanitation. 

“That’s not what we would call ideal 
in terms of IPM (Integrated Pest 
Management), but is certainly a natural 
behavior,” Haviland said. 

IPM Approach to NOW
“Sanitation is the core foundation, 

and on top of that we have insecticides,” 
Haviland said. 

“Insecticides play an important role. 
One or two applications are common,” 
Haviland said, adding they are certainly 
important at hull split and a couple of 
weeks later.

Early or timely harvest is also 
important. 

“We know that every extra day that 

the nuts are in the field creates an 
increased risk of navel orangeworm 
damage. The damage simply goes up 
day by day. We obviously have to wait 
until the nuts are ready to be harvested, 
but as soon as that date occurs, prompt 
removal of those nuts will reduce 
damage levels,” Haviland said.

“The other sort of newer technique 
that has increased significantly in the 

Continued from Page 44 “
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last few years is the use of mating 
disruption. Most mating disruption 
products are season long products 
that are put in the field around April 
and disrupt mating through harvest,” 
Haviland said.

“We’ve done a lot of work on 
mating disruption. We have a lot of 
really good data on the benefits it 
can provide. When used on 40-acre 
orchards, all four mating disruption 
products we tested from Suterra, 
Semios, Trécé and Pacific Biocontrol 
provided a 47 percent reduction in 
navel orangeworm damage. When we 
increased the scale to 100 acre squares 
or rectangles, reductions in damage 
over two years averaged between 50 
and 70 percent,” Haviland said, noting 
that these results are from six demon-
stration orchards in the Southern and 
Northern San Joaquin Valleys.

Haviland continues, “But we also 

”

“

”

There’s also a newly-registered option this year 
of a sprayable pheromone that can be added to 
the tank during hull split sprays

Continued on Page 47

have the economic side of it. We know 
that the economic benefits of using 
mating disruption more than cover 
the costs to use it. In fact, over the 
past two years, grower returns in our 
trials increased by more than twice the 
amount that mating disruption cost. 
Reductions in damage should also be 
associated with decreased risk of afla-
toxins in harvested nuts and increases 
in the ability to market ‘sustainability’ in 
the way almonds are produced. Mating 

disruption is sort of the leading edge 
right now,” Haviland said.

“There’s also a newly-registered option 
this year of a sprayable pheromone that 
can be added to the tank during hull 
split sprays,” Haviland said, noting that 
efforts are underway in 2019 to generate 
third-party data about whether or not 
the sprayable product is effective.

Sterile insect technique (SIT) is also 

Continued on Page 48
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Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com

being researched to determine whether 
or not it can provide additional benefits 
within an IPM program, Haviland said. 

Both the pistachio and almond indus-
tries have made significant investments 
in this area. Currently, researchers in 
Arizona are trying to figure out how 
to mass-produce the navel orange-
worm, sterilize them, and release them 
in a way that maintains normal moth 
behaviors.  

If that hurdle is overcome, research-
ers will begin doing work to determine 
if they are effective, how many it takes 
to be effective, and whether or not the 
benefits outweigh the costs.

The Future for NOW Management
“There is absolutely no silver bullet 

for navel orangeworm, and there are no 
new chemicals coming down the pike. 
Management requires an integrated 
approach with multiple techniques,” 
Haviland said. 

“The most successful growers rou-
tinely are the ones that integrate 
sanitation with insecticides and mating 
disruption while harvesting as soon as 
possible,” Haviland said.

Continued from Page 47
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Managing

Hull Rot

ALMOND HULLS ARE 
susceptible to hull rot fungi from 
the beginning of hull split until 

the hulls are dry. This period can last 
from 10 days to two months depend-
ing on the irrigation and fertilization 
management of the orchard. There 
are no control measures once hull rot 
infections are visible. University of 

California (UC) Riverside plant pathol-
ogist Jim Adaskaveg identified the ‘deep 
V’ stage of hull split as the stage when 
almonds are most vulnerable to hull rot 
infections.

Dr. Mohammad Yaghmour, 
University of California Cooperative 
Extension (UCCE) farm advisor for 
almonds in Kern County is conducting 
research to determine control measures 

for hull rot. He was one of the seminar 
speakers at Almond Day in June and 
outlined best management practices 
and treatment for hull rot in almonds.

Disease Development
Withered and dead leaves on a shoot 

are an indication of hull rot infec-
tions in almond trees. Examination of 
the fruit from that shoot will show a 

in Almonds
Prevention of a fungal disease that can affect almond yields for many growing 
seasons starts with a correct diagnosis and understanding of disease biology.

By CECILIA PARSONS | Associate Editor

Infections caused 
by Monilinia have 
a brown area on 
the outside of 
the hull and tan 
colored fungal 
growth on the 
brown area inside 
or outside of the 
hull. 

”

“
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brown area on the outside of the hull 
and either tan or black colored fungal 
growth on the inside of the hull. The 
fungal growth in the hulls produces a 
toxin that kills the spur and eventually 
the shoot. The disease causes dieback of 
shoots and fruiting wood that reduce 
productivity in subsequent years. Nuts 
on affected shoots may be difficult to 
remove at harvest.

The major factors in disease develop-
ment, Yaghmour said, are susceptibility 
of the rootstock and or scion, pres-
ence of an aggressive pathogen and a 
favorable environment for the pathogen. 
Integrated Pest Management (IPM) 
strategies for disease prevention include 
resistant varieties and rootstocks, irri-
gation and fertilization management 
and disease models and forecasting. 
Successful control strategies may vary 
by soil types and location.

Susceptibility by Variety
In almonds, susceptibility to hull rot 

varies with variety, and Nonpareil is one 
of the varieties listed as most suscepti-
ble. According to the UC IPM web site, 
the most susceptible important almond 
varieties also include Monterey, Sonora, 
Fritz and Winters. The hard shell variet-
ies Mission, Davey and Drake may have 
rotted hulls but rarely shoot dieback.

Confusing Symptoms
Symptoms of hull rot can be confus-

ing, Yaghmour told growers at Almond 
Day. The two primary pathogens have 
been Rhizopus stolonifer and Monilinia, 
however in 2017, Yaghmour confirmed 
that Aspergillus niger induced hull rot 
was found in Kern County.

Infections caused by Monilinia have 
a brown area on the outside of the hull 
and tan colored fungal growth on the 

brown area inside or outside of the hull. 
R. stolinifer infections are identified by 
black fungal growth on the inside of 
the hull between hull and shell. A. niger 
infections are identified by flat, jet black 
spores between the hull and shell.

Yaghmour, who has been doing 
research on A. niger, said it has now 
been found in many almond producing 
counties in the San Joaquin Valley. His 
studies showed that A. niger produced 
hull rot symptoms in field inoculations 
and the highest spore populations on 
fruit were found later in the growing 
season on fruits with less than 3/8 inch 
hull split. In the first year of the study, 
inoculated fruit with hull split less than 
3/8 inch had the highest percentage of 
spurs with disease symptoms.

Nitrogen
Yaghmour said hull rot incidence 
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increases with increased nitrogen (N) 
application rates. Between 125-200 
pounds per acre of applied N, the 
percentage of infected spurs increased 

Continued from Page 51

depending age of the spur. Excess N 
applications 45-60 days prior hull split 
should be avoided. Leaf samples taken 
in July should be below 2.6 percent to 

avoid hull rot.
UC studies showed that trees receiv-

ing nitrogen at applications rates above 
250 pounds per acre were the most 
severely affected by hull rot. Hull rot 
strikes were higher in low crop years. 
Reducing application rates based on 
crop load and analysis of leaf nitrogen 
content is advised. The critical value for 
mid summer leaf nitrogen percentages 
is 2.2-2.5 percent.

Nitrogen should not be applied 
after kernel development is completed. 
This is typically in late spring, but in 
abnormal years, it may extend into 
early summer. Applications made after 
this point will be directed to the hull, 
making the hull more conducive to 
infection. Nitrogen applications can 
resume in the post harvest period. Data 
suggests that nitrogen source does not 
influence hull rot.

Irrigation Management
Irrigation management is another 

tool to prevent hull rot. UC research 
has shown deficit irrigation decreased 
incidence of hull rot and regulated 
deficit irrigation was more effective 
than sustained deficit irrigation. 

Irrigation should occur when the 
stem water potential is four bars below 
baseline, usually -14 and -16 bars, 
depending on weather. Deficit irrigation 
should be carried out for two weeks, 
and full irrigation should resume until 
harvest dry-down. Duration of the 

Crowd attending Mohammad Yaghmour's presentation on hull rot. All photos courtesy of Cecilia Parsons.
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irrigation should be reduced, not the 
frequency. Typically, a 10-20 percent 
reduction in applied water will be 
needed, depending on soil and irri-
gation system. A properly timed and 
applied deficit can reduce hull rot by 
80-90 percent and synchronize and 
advance hull split without affecting 
yield or kernel size.

Chemical Control
Chemical control of hull rot caused 

by R. stolonifer and Moniliania spp. 
depends on timing. Infections due to 
R. stolonifer can be managed by a single 
fungicide application at hull split (1-5 
percent). The application can be timed 
with a navel orangeworm insecticide 
treatment. Hull rot caused by Monilinia 
spp. is best managed with a fungicide 
application three to four weeks prior to 
hull split, usually early June. Efficacy 
chart for fungicides can be found at the 
UC ANR IPM web site.

Disease Biology Research
Yaghmour is currently conducting 

research to study disease biology and 
factors that contribute to A. niger and 
disease development. He plans to com-
plete pathogenicity tests and to study 
almond susceptibility, assess disease 
incidence and to monitor inoculum dis-
persal in the orchard. Further studies on 
the effect of nitrogen will also continue.

Findings from the 2018 trials include 
significantly higher natural incidence 
of hull rot in the northern trial plot. 
Spurs with hull rot symptoms were 
collected and fruit evaluated for A.niger 
and R. stolonifer and mixed infec-
tions. Yaghmour said when looking 
at each block within the orchard, the 
northern plot had higher percentage 
of fruit infected with A. niger while the 
southern plot had higher R. stolonifer 
infections compared to the northern 
plot.

Orchard pruning rake on display at Central Valley Almond Day.

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com
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GROWER FINDS 
AUTOMATED 
IRRIGATION 
IMPROVES EFFICIENCY

HAVE A CONVERSATION WITH GROWER AND 
handler Ron Fisher about his values related to the 
almond business and you’ll notice a consistent theme: 

efficiency. The philosophy is one he’s embraced since 1986 
when he formed Fisher Nut Company, and Fisher took that 
same efficiency acumen from his handler business and applied 
it to the almond growing operation he started in 2000.

Fisher, who now farms about 1,000 acres of almonds in 

Stanislaus and San Joaquin counties, said his team strives 
to work as efficiently as possible. “We want to be stewards 
of the land and water because environmental issues are 
important to us. At the same time, we want to maximize 
production, so we’re measuring twice and cutting once.”

Automated Irrigation System
Fisher’s adherence to doing more with less has led him 

to install a fully automated irrigation management system—
but it wasn’t built overnight.

“It was an evolution,” Fisher said. “We started off with 
flood irrigation and then we went to double-lined drip and 
then to automation.”

Fisher’s journey to automated irrigation technology began 
in 2005 after he heard a pitch from a company touting the 
benefits of using improved technologies alongside an online 
monitoring system. Recognizing the potential savings, he 
installed automated clocks on his pumps and tensiometers 
in his orchards the following year. A few years later, Fisher 
installed soil moisture meters that report data on an hourly 
basis, followed by weather stations that measure in-orchard 
evapotranspiration (ET) rates.

“The automated system started with the automatic 
pump-start so we could use off-peak power and control 
run times of irrigation applications,” Fisher said. “It also 
included redundancy systems—which are fairly common 
today—so we know that if a pump went on that it’s actually 
pumping water.”

Online Monitoring
Fisher can log-in to the system from any device—his 

phone, tablet or desktop—to monitor all aspects of his irri-
gation including pressure sensor readings that show when 
water is in the line while the pump is running. Monitoring 
pressure is important, said Fisher, because if the pressure 
is off then there could be an issue, like a main break or no 
water in the canal.”

Included in his online monitoring reports is data from 
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his in-orchard weather stations, which 
measure wind speed, temperature and 
other climate factors. With summer 
temperatures on the rise, Fisher can 
make changes to his irrigation schedul-
ing online—and from anywhere—based 
on ET readings and available soil 
moisture.

“With hotter weather, ET is going up,” 
Fisher said. “I can make corrections 
on the website and I don’t have to run 
out to the ranch to make those changes. 
I can order water with a couple of 
keystrokes and the pump will start 
and stop.”

As an early adopter of automation 
technology, Fisher has seen more than a 
decades’ worth of benefits to his bottom 
line and operational efficiency. He can 
run his irrigation sets during off-peak 
hours, taking advantage of lower energy 
rates and creating consistent schedules 
with his irrigation district.

Efficiency Equals Savings
“Naturally, farmers want to irrigate 

when they’re awake and can utilize the 
water,” Fisher said. “With our automa-
tion, we can do it during off-peak hours, 
which saves costs and helps the utility 
system.” 

Fisher also notes that his automated 
system allows him to be more efficient 
in managing ranches that are spread 
out across two counties, reducing the 
need to drive to different locations to 
manage water.

Grower Ron Fisher of Modesto uses an online automated irrigation system, operating at 
Level 3.0 of the Almond Irrigation Improvement Continuum. Photo courtesy of The Almond 
Board of California.

Software
Along with these benefits, Fisher has 

also seen an evolution and improve-
ment in the automated irrigation 
technology that’s available to growers.

“Today, the software utilization has 
become easier and the on/off function 
of the pump-start is amazingly efficient,” 
he said. 

Fisher also said the readability of 
different techniques within the soft-
ware helps him identify and pinpoint 
problems sooner, which leads to 
quicker fixes.

“I can tell if there’s a break in the main 
line or if the gate hasn’t been opened 
properly,” he said. “In the old days, you’d 
have a dripline clog and all of a sudden 
you’d have a row of trees defoliate. This 
system helps prevent that.”

Automation and SGMA
Fisher believes that irrigation auto-

mation may have an increased role 
in the future, as water supplies will 
likely be tighter through regulations 
such as the Sustainable Groundwater 
Management Act (SGMA).

“I think automation can only help 
a grower because of the efficiencies it 
provides. If you’re able to control to the 
minute what you’re pumping and you’re 
evaluating what you’re pumping and 
the effect that it has on your trees, then 
you’re only going to get better with your 
application.”

While Fisher extols the benefits of 

automated irrigation, he said each 
farmer must make an individual 
decision to implement such a system 
based on their orchard’s needs as well as 
related costs. He knows this firsthand, 
as he’s chosen to utilize an automated 
system on 75 percent of his ranches, 
noting his smaller ranch will likely not 
install the system due to economic 
feasibility.

Online System Goes Down
The transition to irrigation automa-

tion might lead some growers to ask the 
question, “What happens if the online 
system goes down?” Fisher’s been there.

“If your system goes down, you don’t 
get your data, at which point you realize 
how spoiled you were to have it. The 
worst-case scenario is that you have 
to turn on the pump by hand, and you 
can always do that. You’re never going 
to replace the farmer’s footprints in the 
orchard. You have to be in the orchard 
no matter what technology you have.”

Ron Fisher operates at Level 3.0 
of the Almond Board of California’s 
Almond Irrigation Improvement 
Continuum. Growers interested in 
learning more about the and would 
like to view a digital copy may visit the 
Almond Board of California’s website at 
Almonds.com/Irrigation.

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com
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LAND, WATER, AIR: 
WHAT’S HAPPENING IN 
IRRIGATION TECH
By CRYSTAL NAY | Contributing Writer

ALL FARMERS USE TECHNOLOGY IN THEIR 
ORCHARDS. 
This includes technology as it applies to—and con-

tinues to shape—irrigation. Agriculture has seen some 
incredible changes since the ancient peoples diverted flood 

waters into their fields in 6000 B.C., and the shifts in tech-
nology allow today’s farmers to know far more about what is 
happening in the soil, the trees, and with the water. 

When drip irrigation was invented in 1960, the irri-
gation and farming industries were transformed. In the 
1970s, neutron probes appeared on the market and created 
yet another step for irrigation and farming. With the need 
to know more about what was happening in the dirt, soil 
moisture sensors and telemetry in the field became tech-of-
the-day in the 1990’s and early 2000’s, where the devices were 
hardwired to your barn through a telephone landline. 

It wasn’t without its problems, and early adopters of this 
tech were more harmed by it than helped. When the tech-
nology actually caught up to where it needed to be, it was 
difficult for growers to adopt it, let alone trust it. 

Soil sensors and telemetry now have an assortment of new 
gadgets and apps, making the user experience and the user 
interface of this technology more economical and easier to 
follow. These upgrades are nice, but the science behind the 
technology itself, however, hasn’t changed much over the last 
10 years.  

Keeping Pace with Tech
The speed at which technology happens outside of the 

agricultural landscape is quite fast. This is why it’s important 
to ask questions of the companies providing services to the 
Ag industry, to inquire where they themselves are headed in 
regards to tech, and to see if they are looking forward into 
where you, as a farmer, are headed with your operations. It 
comes down to finding how the technologies developing 
today fit into these operations.

There’s a focus on automated plant sensing, with a special 
look at technology that works in conjunction with orchard 
water requirements, irrigation system performance, and 
applied water, soil moisture, and plant water status.
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Spatial Tech-Based Monitoring
These days, satellite spatial tech-

nologies—such as Google Earth, 
developments from NASA, other 
satellite imagery—and fixed-wing tools, 
such as airplanes and drones, have 
allowed farmers to take a step back—
way back—and see their orchards from 
an aerial view. 

As far as satellite technology, looking 
at images is about all a grower can do. 
Commonly available LandSat satellite 
images are created every 16 days, and 
only measure down to a 30m x 30m 
plot. The resolution leaves much to be 
desired, and because of these drawbacks, 
satellite imaging can be difficult to 
incorporate into irrigation management. 

What are working at far better 
speeds and resolutions are airplanes 
and drones. These two options allow a 
grower to see the trees and identify any 
irrigation issues. Drones can provide a 
far more accurate tree count, identify 
dead or damaged trees in the orchard, 
and other data that comes with nearly 
immediate supervision of an orchard. 
This can include helping with irrigation 
infrastructure issues. 

Weather-Based Monitoring
ET Monitors
With innovations in rootstocks 

and varieties, the resulting trees and 
canopies are larger and require more 
water. With the overall transition to 
water consciousness, the upcoming 
Sustainable Groundwater Management 
Act (SGMA) requirements, and other 
water-related issues, university research 
has begun taking a much closer look at 
evapotranspiration (ET). ET is the com-
bination of soil or water evaporation 
and plant transpiration—two processes 
that transfer moisture from the land to 
the atmosphere. 

Special towers were placed in 
orchards and use the eddy covariance 
methodology for determining the crop’s 
ET. Once the towers calculate the ET, 
the figure is used to develop a correct 
crop coefficient, which helps determine 
the amount of water a tree will use. This 
research is done about every five years.  

Continued on Page 58

Spencer Cooper speaking in  Firebaugh at the CASP workshop. All photos courtesy of the Almond Board of 
California.
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Currently, these towers are for research only, and come 
at a price tag that isn’t conducive for growers. To remedy 
this, a Ph.D. student and researcher at University of 
California, Davis was asked to devise a way to make this 
affordable for growers. 

Surface Energy Balance
The new tech hit the commercial market in 2015-16. 

Already a tool used by wine grape growers, the industry 
knew that if the technology was going to shift to almonds, 
it had to work as well and as effectively. Almond Board 
of California has spent the last few years researching the 
technology in order to validate whether or not it works, 
and to see where the tech’s strengths and weaknesses 
might lie. 

Using a tiny thermocouple sensor and local weather 
conditions, a surface energy balance measures the amount 
of energy that is lost either through evaporation from the 
soil or transpiration from the crop. It’s a great technology 
for growers to get on par with ET data. Some complemen-
tary steps would have to be taken for first- or second-leaf 
orchards, as this technology can’t differentiate between 

Continued from Page 57

evaporative environmental losses or transpirative losses 
from the plant in trees that young. Ground truthing and soil 
moisture sensing help with this. The weekly farm advisory 
report offers an estimate in terms of these figures, but the 
surface energy balance gives growers something more accu-
rate for their particular orchard. 

Plant-Based Monitoring
Pressure Chambers/Pressure Bombs
Pressure chambers—or pressure bombs—are devices 

that use air pressure to determine how much tension a leaf 
is experiencing on its water. This tension can come from 
things such as dry soil, or when the roots can’t replenish 
moisture as quickly as it evaporates from the leaves. A useful 
technology, this system requires more hands-on labor to 
determine the state of the tree.  

Another big downfall to pressure chambers is the inabil-
ity to track data trends. The most powerful tool in data 
collection is the recording of trends, as they show what has 
happened over time, and what has caused any differences. 

Dendrometers
Dendrometers are a tool that can give real-time report-

ing on how a tree is reacting to a certain kind of irrigation. 
Measuring the shrink and swell of growth, whether fruit or 
trunk diameter, dendrometers allow a way to look at growth 
patterns. 

This technology actually shows that a tree struggles a bit 
when farmers saturate and create anaerobic conditions or 
over irrigate. The tree shuts down for a while, and after a day 
or two of allowing the soil to dry, the tree behaves as if it can 

“breathe” again. 
Dendrometers help give perspective to how the tree is 

feeling in terms of water stress. However, growers should 
be aware that dendrometers do have a flaw if used in 
conjunction with full-coverage irrigation. Since this type 
of irrigation wets the trees, dendrometers could misinter-
pret the growth and shrinkage of the trunk due to swelling 
caused by water hitting the tree. If this is the case, a grower 
should work with their provider to make sure that they are 
getting accurate data.

Flow Sensors
Currently in the development stage, these sensors consist 

of, for lack of a better term, a “pressure switch” that is 
inserted into the tree and measures how hard a tree must 
work to pull moisture into itself. While a few growers have 
been modeling this system, and it seems to be pretty accu-
rate for almonds and wine grapes, sensitivity issues with the 
device at lower thresholds have currently delayed the use of 
this technology in walnuts. This device is not yet available 
commercially, but its intent is to not only provide and track 
data, but to eliminate the labor required in using pressure 
chambers. 
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Soil Auger
Sometimes the best technology is the 

simplest. A soil auger can get three feet 
down into the dirt in just a few minutes, 
allowing growers to see what’s happen-
ing in the soil at multiple locations.

Plan Implementation
No matter how high tech the newest 

innovations might be, if growers are 
not out in the orchards and don’t know 
what’s going on deeper than six inches 
beneath the dirt, the investment of time 
and money simply won’t be worth it, 
nor will aggravation or lost enthusiasm 
for the industry’s innovations. 

Ultimately, it’s about the integration 
of new technologies with one another, 
as well as with the orchard. The selec-
tion of one technology over another 

isn’t the goal, but rather how individual 
growers will build and form a platform 
that best suits their needs. 

If you are unfamiliar with the 
technology coming out, construct a 
three-to-five year plan for implementa-
tion and look at as much as you can of 
what the market offers. Be open to new 
technology and build on it to move your 
orchard and operations forward in the 
most effective way. 

Special thanks to Spencer Cooper at 
Almond Board of California. 

"

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.comSpencer Cooper speaking at Mid Valley Ag Day.
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HEAT 
STRESS:
DON’T GET 
BURNED
By RICH KREPS | CCA

SUMMERTIME HERE IN THE 
West gets hot, real hot. But luckily, 
we had a pretty darn mild June 

after a crazy wet spring. When ground 
moisture starts higher in the begin-
ning of the season than usual and 
warmer temperatures are late coming 

in, we often times get lulled to sleep 
by less plant stress. By mid-July when 
certain areas haven’t seen three days 
over 100 degrees many a farmer tries 
to save a few bucks by riding out the 
remaining heat until harvest. This is 
especially true in heat sensitive row 

crops like tomatoes or grape vineyards. 
However, on the nut tree side of things 
we usually only focus on walnuts. It’s 
par for the course this time of year to 
see those great big majestic trees get 
covered in clays, polymers, sunscreens 
and reflectant products. We’ve seen it 
work well at times on vulnerable walnut 
species and save some hard-earned 
pennies on Serrs, Howards, Tulares and 
Chandlers. But what can we learn from 
newer research and past victories on all 
our nut crops?  

Reducing Heat Stress
Many trees begin to shut down 

their transpiration potential when 
temps begin to climb over 85 degrees. 
Complete shutdown has been shown to 
occur with temps just in the low 90’s. As 
CCA’s (certified crop advisors), we have 
been trying for years to help reduce the 
effects of heat stress on all our crops 
through proper irrigation and nutrition. 
Research has shown that when plants 
hit their heat thresholds they close 
their stomata to conserve water and 
all transpiration stops. For every hour 
a plant is shut down, it can take two 
hours to recover. If a plant is shutdown 
during the day for eight hours, that’s 

D1 SYNTHESIS
+ ACTIVATION

LINCOMYCIN

D1 DEGRADATION

PHOTOINHIBITION
INACTIVE

PSII

PSII
WITHOUT

D1

ACTIVE
PSII

Thermal gun checking leaf surface temperatures. Photo courtesy of Rich Kreps.
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16 hours just for recovery, let alone 
resuming normal plant functions. We 
may actually be losing more yield than 
we think from just sunburn and stain-
ing. In speaking with an agronomist the 
other day, Robert Smith, he had done 
research on another phenomenon called 
photoinhibition. That discussion, a 
search of photoinhibition, a Wikipedia 
article, and a plethora of research 
papers got me to the Cliff Note version 
of the definition of photoinhibition:  

“…Photoinhibition of photosynthesis 
is defined as a persistent decrease in the 
efficiency of solar energy conversion 
into photosynthesis in combination 
with a decreased overall capacity for 
photosynthesis. Environmental stresses 
that trigger photoinhibition include, for 
example, adverse temperatures, limited 
nutrient or water availability, and 
salinity.”

PHOTOSYNTHESIS AND 
PARTITIONING | Photoinhibition

B. Demmig-Adams, W.W. AdamsIII, 
in Encyclopedia of Applied Plant 
Sciences, 2003

Great. Another thing to worry about. 
Put plainly, we are most likely losing 
more during nut fill and heat stress 
than we think. If a plant doesn’t just 
shut down its transpiration, but also 
creates oxidative stress from too much 
sunlight, we may be drastically reduc-
ing our crops potential. At a seminar 
with David Doll, former University 
of California Cooperative Extension 
(UCCE) farm advisor for Merced 
County, he told me that a leaf only 
needs 30-45 minutes of sunlight to 
reach its capacity. Those upper canopy 
leaves get much more than that per day. 

Reductions in Photosynthesis 
Reductions in photosynthesis mean 

energy isn’t being stored and nutrients 
aren’t moving into the nuts. Our main 
storage centers for carbohydrates are 
not filling. Our plants are spending 
more energy for cellular repair than 
making our crop and filling the roots. 

So, you’re at the beach in your new 
leopard print Speedo, you forgot sun-
screen, bottled water and an umbrella… 
and mother nature turns up the heat. 
You know how you feel when you 
already have a sunburn and have to go 

back out into the sun? The same thing 
happens with plants. The higher the 
temperatures, the more photoinhibi-
tory responses ramp up. It’s a double 
whammy. 

Sunscreen for Your Trees
What do we do? Chasing deep 

moisture during later summer months 
is darn near impossible. We try to keep 
pulsing more frequent shots of water 
over our feeder roots and try to keep 
any deep moisture from subbing up. 
Ramp up your phosphorus (P) and 
potassium (K). Phosphorus is the key to 
the Krebs cycle and making Adenosine 
triphosphate (ATP) (energy). Potassium 
(K) moves your nutrients through the 
plant while opening and closing the 
stomata. And don’t forget to put on 
sunscreen. 

A great CCA and friend of mine, 
Dustin Stewart, has done a lot of 
research on different crop protection 
products. Most work to some degree, 

but some will inhibit stomatal activity 
once the plant cools back down. Others, 
have differing effects as to how they 
protect against solar damage. Do your 
research as to whether that shield for 
your crop is a clay, polymer, reflectant, 
refractant, or the latest and greatest 
invention from a Marvel movie, but put 
on some sunscreen. If you can keep a 
plants canopy cooler for an hour or so 
every morning when temps are rising 
and cool it off quicker at night when 
they go back down, that may be the 
game changer. Blocking out more UV 
light to reduce stress further will help 
you maximize your yields. You may not 
be able to control all oxidative and heat 
stressors, but being proactive will help 
keep you from getting burned. 

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com
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CSU FRESNO DEVELOPING TREE 
NUT HULLING/PROCESSING 
COURSE FOR STUDENTS
By CHRIS MCGLOTHLIN | Director of Technical Services, Western Agricultural Processors Association

YOU MAY RECALL, IN YOUR PREVIOUS 
life of schooling, having to sit through riveting 
science lectures. Lessons often centered around 

the makeup of cells within our bodies, or the funda-
mentals of chemistry might come to mind. While most 
of us can be thankful that we have yet to be tested on 
these past lectures, what if there were labs and lectures 
tailored specifically to helping students familiarize and 
understand the tree nut hulling and processing industry? 
Students at CSU Fresno (Fresno State) will soon have that 
opportunity.

Tree Nut Industry Classes
Over the past year, staff with the Western Agricultural 

Processors Association (WAPA), along with WAPA’s 
Board of Directors, have been meeting with Fresno 
State representatives to discuss opportunities within the 
tree nut industry. From research opportunities within 
the industry, to internship/work experience positions 
available for students, Fresno State has made a con-
certed effort to connect with the industry. Through 
these conversations, an opportunity was presented. 
Dan Pronsolino, Dunnigan Hills Hulling and Shelling 
and WAPA Board Member, identified that students 
graduating with Ag degrees from the various agricul-
tural universities within the state were coming into the 
industry with little-to-no background knowledge of 
the industry. With the hopes of incorporating one day’s 
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lecture to cover the multitude of pro-
cesses and issues specific to the tree nut 
industry, Fresno State staff upped the 
ante. Alicidia Freitas Gomes, Ag One 
Executive Director and Senior Director 
of Development, along with Athanasios 
Alexandrou, Professor and Chair of the 
Department of Industrial Technology, 
proposed developing an entire course 
centered around the Tree Nut Industry. 

Developing Curriculum
WAPA Board Members and Staff 

have worked on developing course cur-
riculum along with securing equipment 
donations. The structure of the class will 
be a lab/lecture (similar to any college 
science class you might remember) 
with the lecture component focusing 
on overview of the industry, while 
the lab would provide students with 
a hands-on experience to the specific 
equipment they can expect to find 
within the industry. Fresno State has a 

similar lab already established focusing 
on equipment found in a typical citrus 
packing line. Students will get hands on 
experience from the planting of trees, to 
maintenance and the growing season, 
to learning about harvest. Additionally, 
students will see what processes the 
nuts go through as they make their 
way from the field to finished packing. 
Students will have the opportunity to 
work with equipment utilized in the 
hulling, shelling and processing for 
almonds, walnuts, pecans and pista-
chios. WAPA Staff and Board Members 
felt that students should be exposed 
to processes for all tree nuts to better 
prepare students for careers within the 
industry.

A Range of Lecturers
The lab will be instructed by 

Athanasios Alexandrou, while the 
lecture portion will have numerous 
guest speakers and lecturers. Lectures Continued on Page 64

“

”

Students will get hands 
on experience from 
the planting of trees, 
to maintenance and 
the growing season, to 
learning about harvest.

will range from site selection and 
management for planting, to cutting/
grafting, to harvesting, and that will 
eventually lead up to the majority of the 
lecture sessions focusing on cleaning, 
cracking, shelling, drying, storage of the 
product. The Department of Industrial 
Technology heavily focuses on the 
equipment side of operation through 
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Continued from Page 63

the other degree programs that they 
offer, and so lectures will be dedicated 
to hydraulics, the understanding of 
mechanical drives within an operation, 
as well as the use of computer sensors 
within tree nut facilities. During pre-
liminary discussions, WAPA discussed 
the necessity to incorporate state and 
federal laws into the curriculum, spe-
cifically highlighting the various safety 
requirements that tree nut facilities 
must follow. Lectures will be taught 
by various equipment manufacturers, 
industry representatives and safety 
coordinators to display the multitude of 
issues that the industry faces today. The 
course will be made available to both 
Department of Industrial Technology 
students, as well as to Jordan College of 
Agriculture students. If you would like 
more information, please reach out to 
Chris McGlothlin, Director of Technical 
Services with the Western Agricultural 

interviews with nine qualified candi-
dates that are able and willing to work 
during the 2019 harvest season for your 
hulling and processing facility.

The students would work during the 
2019 harvest in the United States, before 
being transferred to a second harvest 
experience opportunity in Australia. 
Positions do not need to be made for 
these students, rather, they would take 
the place of a normal position within 
the business on a temporary basis. This 
is meant to be a hands-on learning 
opportunity to prepare these graduates 
to enter a career position in our field. 
After 12 months in this program they 
will have experienced two different 
harvests on two different continents and 
gained valuable real-world skills that 
can be applied in our industry. Those 
companies who hire these students 
into their initial harvest roles will be 
well suited to hire the students after 
the program is complete. If you have 
any interest in utilizing a recent CSU 
Fresno graduate for the harvest season, 
please feel free to reach out to Dan 
Pronsolino—Dunnigan Hills Hulling & 
Shelling at (530) 801-1874, or by email 
at danp@dunniganhillshulling.com, or 
reach out to Chris McGlothlin with 
WAPA at chris@agprocessors.org or by 
phone at (559)-455-9272.

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

Processors at (559)-455-9272 or by 
email at chris@agprocessors.org. 

Students
On a related note, Dan Pronsolino 

has attended several job fairs at Fresno 
State over the past year, and has col-
lected applications and conducted 
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CROP AND MARKETING PREDICTIONS FROM THE 
2019 WORLD NUT AND DRIED FRUIT CONGRESS
By DANITA CAHILL | Contributing Writer

MORE THAN 60 COUNTRIES WERE 
represented at this year’s World Nut and Dried Fruit 
Congress, which was held in Boca Raton, Florida. 

Nearly 1,300 people attended, many of them presidents and 
CEOs from the world’s leading nut and dried fruit compa-
nies and organizations. 

The Congress, or INC (International Nut and Dried Fruit 
Council), as it is affectionately called, is the largest interna-
tional gathering of its kind. It’s an annual event for leaders in 
the industry—big marketers, customers and producers—to 

network, search out opportunities, and enjoy relaxing 
social activities with like-minded people. 

At these congresses, attendees receive crop forecasts, 
updates on industry statistics, as well as updates on mar-
keting and consumer demand.

Hazelnuts
Troy Johnson, Managing Director of Laurel Foods, has 

been a regular attendee and contributor at INC. “My first 
INC was Barcelona in 2001 and I’ve been to everyone one 
since with the exception of South Africa in 2002. I’ve also 
participated in many of the hazelnut presentations and 
round table discussions,” he said.

This year was no exception. Troy served as a panelist 
on the INC Hazelnut Round Table, which was chaired 
by Ahmet Bilge Anbarlilar, of Turkey. The other panelists 
were Antonio Pont Jr of Spain and Riccardo Calgagni, of 
Italy. Around 100 people were in the audience. 

Hazelnut Supply
Oregon growers supply 99-percent of domestic hazel-

nuts, but currently only four-to-seven percent of the world 
supply. Turkey is a strong first in global production, with 
a 2019/2020 crop prediction of 770,000 metric tons. Italy 
ranks second, with a prediction of 90,000 metric tons. 
The U.S. is optimistic, predicting a possible 2019/2020 
crop of 43,000 metric tons, which would inch us ahead 
of Azerbaijan, with their 42,000 metric-ton prediction, 
and several tons ahead of the country of Georgia, with 
a predicted 38,000 metric tons (one metric ton equals 
1.10231131 U.S.—or short tons). 

In 2017, the U.S. hazelnut crop was 32,000 tons, accord-
ing to Polly Owen of the Hazelnut Industry Office. But 
crop numbers are tricky, and come in nearly a year after 
harvest. “It looks to be 52,000 tons in 2018,” Polly said, 
adding that the numbers are never a sure thing until after 
the June reports are in, which isn’t until mid-July (after 
this article published). “We truly do not know what 2019 
will be. 

“The world supply is tough since we are never sure of 
numbers from some of the developing countries. Turkey 
is easily the largest, followed by Italy, and for years the 
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"In 2017, the U.S. hazelnut crop was 
32,000 tons, according to Polly Owen 
of the Hazelnut Industry Office."

number three was either Spain or USA. 
However, production in Azerbaijan and 
Georgia is reported at about the same as 
Italy and growing. In the coming years 
we could rival Italy as well. For now we 
are likely number five—ahead of Spain,” 
Polly said. 

At the INC Hazelnut Round Table, 
Troy said of the 2018 U.S. crop, “We had 
a nut set that was absolutely fantastic.
We thought we’d have our best crop ever. 
Turns out, we had a very hot summer—
took its toll on the size of the nuts. 
Still wound up with the second largest 
crop ever.”

Troy mentioned Oregon growers’ 
3,500 new double-density-planted acres 
that are coming on strong. (After 10-11 
years, every other tree in each row is 
removed to leave the classic 20-foot-by-
20-foot spacing). He also reported that 
the older hazelnut tree varieties, which 
are not Eastern Filbert Blight resistant, 
have taken a hard hit, with only about a 
third of the nut set they had before they 
were blighted. 

“The Chinese market has always 
been our biggest market,” Troy said. 

“But because of the tariff situation, our 
grower price was significantly lower.” 
Grower field price for the 2018 crop 
was $0.62 per pound, which, Troy 
noted, was probably well below a break-
even point—perhaps by as much as 
25-percent. “So,” he said, “the price does 
need to be higher.” Historically, hazel-
nuts have been a profitable crop.

Chinese buyers are mainly interested 
in large hazelnuts in the shell, and 
process the nuts themselves. Chinese 
consumers shell and eat hazelnuts as a 
healthy snack food, much the same way 

American consumers shell and snack on 
pistachios. 

Even with the trade war, Chinese 
buyers still came through, although the 
U.S. didn’t have as many big, in-shell 
nuts to offer from last year’s crop. 

“Anything remaining is shelling stock,” 
Troy said. “Everybody’s about out. 
Quality’s been exceptional.”

Troy also gave a report on hazelnut 

production in Chile: They continue to 
plant an additional new 1,000 hectares 
each year (one hectare equals 2.471 
acres), and are up to about 20,000 
hectares total. Chile is growing newer 
blight-resistant varieties from Oregon 
State University—Yamhill, McDonald 
and Jefferson. Troy noted that growers 
have to pay a royalty on those varieties. 

Continued on Page 68
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He also mentioned Polly O, which is 
another new Oregon State University 
(OSU) bred variety, and named after 
Polly Owen: “It has a higher kernel yield. 
We expect those to be more for the 
industrial sector.” Troy said. 

Hazelnut Demand
Ahmet, of Turkey, said developing 

countries have an aging population. 
Those people are pickier about what 
they eat, “which is good for hazelnuts,” 
he said. “I see a bright future.”

Riccardo, of Italy, noted that not only 
is there Nutella—a chocolate hazelnut 
spread made in Mexico by Ferrero—but 
other hazelnut butters now to add to 
bread for a healthy breakfast. Hazelnuts 
as a snack in China appeals to Chinese 
taste, he said, “and the coffee taste 
behind the hazelnut is really appreci-
ated in Europe.”

Antonio, of Spain said, “When the 
economy of a country grows, con-
sumption of chocolate increases, which 
affects hazelnuts.” He looks not only 
for the hazelnut confection market to 
expand, but also an expanding market 
for hazelnut milk. “Like almond 
milk. I think this is going to be a new, 
big trend.”

Troy believes the hazelnut industry is 
“absolutely growing.” He’s excited about 
the new launch of hazelnut M&M candy 
made with hazelnut paste. He said 

Continued from Page 67

research and development people are 
looking for other new alternatives for 
hazelnut use. He mentioned the current 
plant-based diet trend. “Almonds have 
always been in that category. Nearly 
every new product has an almond in it, 
and I think in the future we’re going to 
see more and more new products with 
hazelnuts.”

Troy also brought up the hazelnut’s 
sustainability: “We have a great story 
when it comes to sustainability. We take 
far less water to grow than many of the 
other nut commodities.”

Besides confections, nut milk 
and nut butters, Troy believes the 
hazelnut industry will see growth in 

culinary demand, in nut oils and in 
research-and-development ingredients. 

Turkey is also optimistic about hazel-
nuts. Ahmet said that 10-15 years ago, 
the industry questioned whether the 
world could consume all the hazelnuts 
produced, “but in recent years, we are 
almost sure we don’t have a demand 
problem.”

In Italy, some growers are replac-
ing traditional crops, such as peaches, 
pears, oranges and olives with hazelnut 
orchards. “Growers like to diversify 
their risk and the growers like a sustain-
able crop,” Riccardo said.

There are over 81,000 acres of 
hazelnuts planted in the Willamette 

From left to right: Ahmet Bilge Anbarlilar, Balsu Gida, Turkey; Riccardo Calcagni, Besana Group, Italy; Antonio Pont Jr, Crisol de Frutos Secos, Spain; and Troy Johnson, 
Laurel Foods, USA. XXXVIII World Nut and Dried Fruit Congress, Boca Raton, May 2019. Photos courtesy of International Nut and Dried Fruit Council. 

The California Walnut Board had a booth at the 2019 INC. Staffing it, from left: Peter Meadows—California Walnut 
Commission UK Representative;  Claire Lee—Assistant International Marketing Director; Pam Graviet—Senior 
International Marketing director; Jennifer Olmstead—Marketing Director, Domestic. Photo courtesy of the 
California Walnut Board.
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Valley. More than half of those acres are 
new plantings of OSU blight-resistant 
varieties. These hazelnut orchards are 
replacing crops such as grass seed and 
nursery stock. “What’s happening in 
Oregon is transition from ryegrass to 
hazelnuts,” Troy said in an interview 
a month after INC. “Oregon has the 
greatest production of pounds per 
acre in the world (of hazelnuts).” He’s 
watching as 20, 50 and 100-acre plots 
of grass-seed fields at a time are being 
replaced with hazelnuts.

Troy notes that Oregon hazelnut trees 
are typically alternate bearing. “We 
think mostly that has to do with weather 
events. I don’t think we’ve ever had 
two up years in a row.” But, he added, 

“We’ve had two down years in a row.”
Regardless, Troy believes the hazel-

nut industry will continue to grow. “It’s 
absolutely shocking to drive by and see 
all these little trees. Go on Google Earth 
and you can see the outlines of the 
hazelnut orchards.” 

Walnuts
In 2018, INC was held in Spain. Since 

the California Walnut Board has a 
marketing program in Spain, they sent 
representatives. In 2016, INC was held 
in San Diego, California. “That’s prac-
tically in our backyard,” said Jennifer 
Williams, Marketing Director at the 
California Walnut Board, located in 
Folsom. The attendees took tours that 
year of raisin-grape vineyards, prune-
plum orchards, and almond and walnut 
orchards, Jennifer said. Then they all sat 
down to dinner together with people 
from all over the world. 

Michelle McNeil Connelly, execu-
tive director & CEO at the California 
Walnut Board & Commission, attended 
this year’s INC in Florida. She said the 
Walnut Round Table discussion was 
a highlight for her. The walnut panel 
was chaired by John Aguiar of Mariani 
Nut Company, USA. The roundtable 
also featured panelists Gary Ford of 
Diamond Foods, USA, Maria G. Kraus, 

European Union (EU) Representative 
for California Walnut Commission, 
Germany, and Gunjan Jain of VKC Nuts, 
India. The panelists talked about the 
dynamic and evolving consumer walnut 
market, giving perspectives on who the 
typical consumer is and what influences 
them. Panelists also looked at food 
trends which are driving innovation 
and categories for future walnut growth. 

More than 99-percent of the U.S. 
grown walnuts come from the Central 
Valley in California, supplying two-
thirds of the world’s walnut trade.

“The global walnut outlook remains 
strong despite the tariffs and global 
economic challenges of the last year,” 
Michelle said, “with gains in production 
expected not only from California but 
other producers including Chile and 
China.” 

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com
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ROOT HEALTH AND 
MOISTURE MANAGEMENT 
FOR PRE-HARVEST

By CECILIA PARSONS | Associate Editor

Calcium plays a key role in plant and soil health and 
a constant supply of soluble calcium is needed to 

produce a top quality harvest.

ORCHARD SOILS LACKING IN ADEQUATE 
calcium levels at harvest time can lead to abiotic stress 
in trees and result in physiological disorders. This nutri-

ent is critical during hot summer months due to its positive 
effect on root health. Root growth slows and stops when 
calcium is not supplied to root tips. Without adequate water 
uptake ability, stress, disease and insect pressure are inevitable.

Calcium 
Devin Clarke, crop manager for tree nuts for Yara North 

America emphasized the important role of calcium in mois-
ture management at the Almond Day event held in Fresno 
on June 12. This workshop gave an overview of nutrient and 
moisture management pre-harvest.

Calcium improves both physical and chemical aspects of 
soil, Clarke said. It assists in soil aggregation and water infil-
tration. It also prevents soil crusting due to rain or irrigation 
water hitting the ground. Chemically, calcium assists with 
cation balance and competition.

Heavier soils can present challenges with water infiltration. 
Clay particles are negatively charged and repel one another. 
Calcium binds clay particles together while sodium pushes 
clay particles apart.

Calcium Uptake
Calcium is in competition with other major cations in soils 

including sodium, potassium, magnesium and ammonium. 
Calcium uptake by tree roots is depressed when ratios with 
those cations are not optimum. Over application of ammo-
nium nitrates also depress calcium uptake. Calcium should be 
60-85 percent of CEC (cation exchange capacity), Clarke said.

Calcium uptake occurs at root tips and the zone of lateral 
growth. Eighty-nine percent of relative calcium uptake takes 

place from zero to thee inches behind the root tip. Root 
growth also requires a continuous supply. If soils are 
deficient in calcium, root growth will be stunted and root 
tips will die.

Young tissue exhibits calcium deficiency because 
calcium is immobile within plants. Deficiency can show 
up on leaf margins, blossom end of fruit or in center of 
some plants.

Another key function of calcium is the active transport 
of potassium across guard cell membranes of stomata. 
This movement induces the opening and closing of the 
stomata allowing cooling of the whole plant. Calcium 
also serves as a defense mechanism for plants. When a 
plant takes up calcium it will have stronger cell walls and 
membranes. Leaf hardening is accelerated making them 
less attractive to sucking insects and disease vectors. It 
also reduces activity of enzymes produced by fungi or 
bacteria, preventing penetration of plant tissues.

Solubility of calcium sources varies. Ag lime takes 
7,940 gallons of water to dissolve one pound. Gypsum 
needs 40 gallons per pound while calcium nitrate takes 
0.6 gallon. Fertigated calcium moves together with 
nitrate in sandy and clay soils.

Moisture Management
Certified crop advisor Rich Kreps explained the value 

of moisture management in tree nut crops pre-harvest.
The reality of growing almonds in California led to 

this advice from Kreps: “It’s going to be hot. You need 
to water.”

To do a better job of ensuring optimal soil moisture 
pre-harvest, growers should be aware of soil types across 
the block and check moisture levels regularly. Both 

Continued on Page 72
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 Apply CaTs® during the growing season for improved water infiltration and soil 
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Continued from Page 72

Higher Yields. Better Quality. All Natural.

Essential Minerals 
For Your Success

Call  1.80 0.451. 2888 or learn more at  intrepidtrio.com

Root growth 
slows and stops 
when calcium 
is not supplied 
to root tips.

"

deep moisture and root zone moisture 
are needed and anaerobic conditions 
for long periods are to be avoided. 
Matching water demand and under-
standing soil reports are key points in 
moisture management.

Balanced Plant Nutrition 
When plant nutrition is balanced, 

Kreps said, less total nutrients are 
used, which saves money. If fertigation 
isn’t working, use foliar sprays for the 
limited nutrients in plant-ready form. 
Over application of one nutrient can 
block another’s efficacy. A healthy, 
balanced tree will have less disease and 
pest pressure.

Use of soluble nutrients will help 
draw water down, Kreps said. Shallow 
feeder roots can go anaerobic during 
very hot weather. Using more water 
to push salts down is also drowning 
those roots. To avoid this, Kreps said 
to use shorter, smaller shots of water 
and spoon-feed the nutrition. Don’t 
forget the magnesium, Kreps added, 
as it is essential element in chloro-
phyll. Calcium applications should be 

Continued from Page 70
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Ultra Gro, LLC is an employee-owned 
company based in Madera, California.  Experts 
in agronomy who take a comprehensive 
approach with our growers, we manufacture 
and distribute a full line of proprietary liquid 
fertility products direct to the farmer. Our 
Ultra Gro products have proven to provide 
high yields, top quality and cost‐effective 
results in both permanent and annual crops 
throughout the West. We have 20 crop 
nutrition consultants on our team with an 
aggregate of over 300 years of experience.

FIND OUT MORE ON OUR NEW WEBSITE 

ultragro.com
or give us a call at 559.661.0977

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

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

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

SynergismAntagonism

Manganese (Mn)

Calcium (Ca)

Copper (Cu)

Phosphate (P)

Molybdenum (Mo)

Zinc (Zn)

Potash (K)

Iron (Fe)

Magnesium (Mg)

Boron (B)

Nitrogen (N)

Mulder’s Chart

Mulders Chart. Synergistic v. Antagonistic Nutrients.

By referencing the 
Mulders chart, a 
nutrition strategy 
can be created 
using a group 
of synergistic 
nutrients in 
a fertigation 
with others in 
a foliar spray.

"

interspersed to allow potassium to be absorbed.
Kreps also told growers to think about cover crops in 

their orchards or consider compost applications to add 
organic matter to the soil. In addition to the nutrition, he 
said the water holding capacity of the soil will increase. 
Application of humic acid also improves water holding 
capacity of the soil. Humic acid is a group of molecules 
that bind to and help plant roots receive water and 
nutrients.

Understanding soil reports can help in assisting forma-
tion of water and nutrition strategies, both in the current 
year and in the future.

Tracking Nutrition
Kreps advised growers to use a Mulder’s Chart to assist 

with nutrition decisions and strategy if they do not use 
a crop consultant. By referencing the Mulders chart, a 
nutrition strategy can be created using a group of syner-
gistic nutrients in a fertigation with others in a foliar spray.

Having a sound plan is the best avenue to achieving 
nutritional balance and optimal moisture levels in an 
orchard, he said. Don’t throw nutrients on in a blanket 
approach, thinking everything will be covered.  
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HEDGEROW PLANTING HAS 
BENEFITS AND DRAWBACKS
By JULIE R. JOHNSON| Contributing Writer

A CHANDLER WALNUT 
hedging and whisking trial on 
an 11-year-old Chandler block 

was the topic of discussion for pre-
senters Bruce Lampinen, integrated 
orchard management and walnut 
specialist, University of California (UC) 
Davis, and Janine Hasey, University 
of California Cooperative Extension 
(UCCE) farm advisor and walnut spe-
cialist, at the 42nd Annual Nickels Soil 
Lab Field Day in Arbuckle.

Hedgerow walnut planting, like all 
agricultural practices, has its propo-
nents and opponents, its pros and cons. 
It was those pros and cons the research 
team shared with those attending 
the field day. The hedgerow practice 
in walnut orchard planting is a high 
density system believed to reduce 
pruning costs and to benefit early pro-
duction. However, the system also has 
its drawbacks as explained by Hasey 
and Lampinen.

In this trial, the trees were planted 
in March 2008 on a one foot berm, at 
a spacing of 15 x 22 feet (32 trees per 
acre). The trees were nursery budded 
on Paradox rootstock. The orchard is 
irrigated with double line drip with 
inline emitters spaced 22 inches apart.

Because of the tight spacing of this 
trial, overcrowding has become a major 
issue, according to Lampinen.

A mechanical hedging trial has 
been overlaid on the western most 
rows of the trial with six replications 

of three different years of hedging. On 
the eastern four rows, there are plans 
for a whisking trial imposed with four 
replications of every other tree being 
whisked back to allow better light 
penetration and reduce shading related 
issues. The option to remove every other 
tree which was whisked will be eval-
uated after several years, according to 
the research duo. The trial is also being 
used to investigate the role of pruning/
hedging cuts on Botryosphaeria 
in walnut.

Pruning/Less Pruning
To start off, Hasey and Lampinen 

talked about a previous multi-year trial 
they conducted in the same hedgerow 
orchard.

“I was skeptical about this study orig-
inally,” now-retired Hasey says. “The 
data makes a compelling case that we 
need to re-evaluate years of pruning 
practices.”

This trial looked at ways to improve 
pruning methods to gain a better tree 
structure, improve the amount of fruit 
wood, decrease wind damage and 
potentially reduce the need for early 
hedging of the orchard.

The objective of the trial was to con-
sider different training styles in the early 
years for hedgerow planted Chandler 
walnuts. The trial also conducted a 
cursory evaluation of two new varieties, 
Gillet and Forde, and compares them 
to the older varieties of Tulare and 

Chandler for their ability to be trained 
in a hedgerow planting.

A secondary goal of this experiment 
was to see if reducing vigor with deficit 
irrigation in the third-eighth year would 
postpone the need for early hedging 
and help maintain a smaller sized tree 
without negative impacts on yield.

Four training systems were imple-
mented starting in 2009 after the first 
season of growth:

Unpruned

Minimally pruned 
with restricted 
irrigation

Minimally pruned

Heavily pruned
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Tree growth characteristics of 
diameter, height, canopy size (light 
interception), and yield were mea-
sured in 2009-2015. Plant water 
status was measured using midday 
stem water potential throughout the 
growing season.

The 2015 Chandler results showed 
a difference in average circumference 
and height, with the heavily pruned 
treatment being significantly smaller 
and shorter than the minimally pruned 
treatment and the untrained/unpruned 
treatment but no significant difference 
in photosynthetically active radiation 
(PAR) interception, yield, cumulative 
yield, or yield per unit PAR intercepted 
among treatments.

By the end of the study, the unpruned 
and minimal pruned treatments were 
significantly larger in trunk circum-
ference compared to the heavily 
pruned treatment. These results also 
showed unpruned treatments tending 
to produce higher yields in the early 
years and cumulative treatment differ-
ences becoming non-significant by the 
fifth year.

According to Hasey and Lampinen, 
the study continues to suggest that 
walnut trees can be grown with minimal 
or no pruning in years one to six 
without detrimental effects on tree size, 
yield or quality.

Canopy Management
Lampinen said orchards that are 

planted in a hedgerow configuration 
eventually require some type of canopy 
management to allow safe machinery 
access down the drive row. In addition, 
potential yield is limited by the per-
centage of the total incoming light that 
a canopy can intercept. The orchard 
age when canopy management needs 
to take place varies depending on tree 
spacing, variety, orchard vigor, and 
rootstock.

The objective of the current study 
was to test different methods of man-
aging a mature hedgerow Chandler 
planting.

In the whisking trial, orchard 
management didn’t actually remove 
any trees but whisked every other tree 
to allow more light into the orchard, 
Lampinen said.

“It didn’t do a whole lot of good for 
us because the trees grew back very 
rapidly,” he added. “When we did the 

Continued on Page 76

A Chandler walnut hedging and whisking trial on an 
11-year-old Chandler block is the topic of discussion for 
presenters, right, Bruce Lampinen, integrated orchard 
management and walnut specialist, UC Davis; and 
Janine Hasey, UCCE farm advisor and walnut specialist, 
at the 42nd Annual Nickels Soil Lab Field in Arbuckle.
Photo courtesy of Julie R. Johnson. 
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whisking in September, the trees 
had already grown back to the same 
amount of shade before the whisking 
could serve any positive purpose.”

Lampinen said the trees in the trial 
orchard were planted at a much higher 
density. “This eventually becomes very 
problematic,” he added. “The crop 
growth continues to move up in the 
tree and it gets to the point where you 
can’t get any spray coverage.”

The teams concluded that the trial 
didn’t implement severe enough cuts 
in the hedgerow pruning to impact 
the light interception.

“I’ve never been a big fan of 
hedging,” Lampinen said. “Basically, 
this trial confirmed what I already 
thought; you have to cut the trees so 
severely to have any significant effect 
on the light interception that you 
really cut the crop back and there is 
no benefit in that result.”

Botryosphaeria
Botryosphaeria (Bot) infection 

requires susceptible tissue, dampness, 
and a lack of light. All of these con-
ditions were found in the hedgerow 
trial orchard, said Hasey, resulting in a 
higher than expected infection from the 
pathogen.

The density of hedgerow planting 
results in a higher amount of light inter-
ception into the orchard and orchard 
floor, creating an atmosphere conducive 
to retaining moisture. In addition, the 
higher amount of wounds created by 
whisking or hedging produces a vast 
number of susceptible points of entry 
for Bot.

The pathogen produces abundant 
water-splashed pycnidiospores and 
wind-borne ascospores. Practically-
speaking, this means Bot can spread 
by spores dripping and splashing or by 
blowing around in the orchard. The 
density of hedgerow planting provides 
conditions for the easy spread of the 

spores and in a variety of venues, be 
it pruning wounds, and the pruning 
methods often used in those orchards.

Bot damage reduces yields by killing 
small fruit wood and large branches and 
directly infecting the nut.

As with any walnut orchard, Hasey 
says two of the ways to fight Bot is with 
cultural and chemical control. With 
hedgerow plantings, the need to control 
light interception is another key com-
ponent, but one difficult to control, as 
Lampinen described.

Like Lampinen, Hasey said she is 
not a proponent of hedgerow planting 
in walnuts as the benefits of earlier and 
larger crops in the first seven years do 
not outweigh the difficulties the prac-
tice creates in most every other area of 
orchard management.

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

Continued from Page 75
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EVERY YEAR IN EARLY FEBRUARY, UNIVERSITY 
of California Cooperative Extension (UCCE) farm advisor 
Elizabeth Fichtner said, she gets calls from anxious 

almond growers about using supplemental pollination in their 
orchards to ensure profitable yields.

Challenging Weather
Growers have concerns about almond pollination, she said, 

when the extended weather forecasts call for cool, cloudy and 
rainy days. Their bee supplier may not be able to deliver ade-
quate numbers of hives or hive strength may be an issue when 
there are fewer hours that bees will fly.

This year was one of those challenging times of cool, wet 
weather that is not conducive to bee activity when flowers are 
blooming. This past winter may have been one of those times 
to consider supplemental pollination, but at Almond Day in 
June, Ficthner explained the mechanics of pollination as a 
process rather than a one-time event.

Pollination
Almond pollination is unique among prunus species 

in that the ovule is not mature at bloom. Pollination and 
pollen tube development stimulate embryo sac develop-
ment and embryo sac maturation occurs about one week 
after bloom. When brown stigmas are present, the flower 
is no longer receptive to pollen.

In addition, achieving a higher nut set may not be a 
good enough reason to try supplemental pollination as 
there is a limit to the amount of fruit a tree can support.

Fichtner said there are not enough carbohydrates in a 
tree to support 100 percent pollination of flowers. In com-
mercial orchards with adequate bee pollination, typical 
nut set is about 30 percent of the flowers.

Considerations for Mechanical Pollen Application
There are two approaches to mechanical application 

of pollen in almonds. Pollen collected from compatible 
varieties can be blown into the trees with a blower attach-
ment behind a tractor or flown on with fixed wing aircraft. 
Pollen dispensers, placed in hives can also be used to coat 
bees with pollen that they distribute. This has not been 
proven effective as bees fly up and down rows not across.

Quality of pollen, timing of application of pollen and 
orchard design are major considerations for supplemental 
pollination. Pollen is only viable for a limited time.

Research has shown there is no benefit to mechanical 
supplementation on nut yield when Nonpareil rows are 
spanned on ether side by pollinizer trees.

Bee activity is still needed to distribute supplemental 
pollen blown on trees. As a one-time event, this method 
only has the potential to pollinate the fraction of flowers 
receptive at the time of the application. It is also difficult 
to determine if bee colonies did a good job of pollination 
until it is almost too late for mechanical supplementation.

SUPPLEMENTAL POLLINATION
SHOWS POTENTIAL
By CECILIA PARSONS | Associate Editor
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Pollen Inserts
Pollen inserts have been found 

to work in some situations, but not 
in newer plantings. The Journal of 
Apicultural Research noted that pollen 
dispensers did not increase fruit set 
percent or yield in a orchard with 
pollinizer rows planted on either side 
of main cultivar rows with good bloom 
overlap. This method did increase fruit 
set and yield in an orchard with one 
pollinizer row, two Nonpareil rows and 
one pollinizer row with poor bloom 
overlap.

Research
An earlier study by Robin Thorp at 

University of California (UC) Davis in 
1978 did show a benefit in using supple-
mental pollen in an orchard with four 
solid rows of Nonpareil, however this 
orchard design is no longer used.

A 2014 study of mechanical polli-
nation in the McFarland area did not 
confirm advantage of using supple-
mental pollination, but did provide 

some information. Fichtner said the 
replicated field trial to determine the 
potential benefit of supplemental pol-
lination did not significantly affect nut 
set or yields, though it did show some 
variability between locations. There 
were no significant differences between 
nut sets on trees based on their proxim-
ity to hives in the orchard. 

Fichtner noted that the results do 
not prove that supplemental pollina-
tion could never help with fruit set. In 
certain situations, she said, the sup-
plemental applications of pollen could 
be an insurance to allow for some 
yield from an orchard. The economic 
benefit would be harder to determine 
considering additional costs of pollen, 
applications and ultimate yield and 
price of almonds. 

Pistachios and Pollination
Is supplemental pollination a con-

sideration in pistachio production? 
Pistachio trees are not adapted to 
attracting bees and this crop is wind 

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

Figure 1 A) In the 2014 ‘supplemental pollination’ study, pollen 
was applied in the Pollen-tech® proprietary liquid matrix using 
electrostatic sprayer (Electronic Spraying Systems, Inc, Watkinsville, 
GA), B and C) In the 2015 study, bee exclusion was achieved by 
placing nylon mesh bags over shoots in advance of bloom. 

pollinated. Fichtner said the ideal 
pollination in that crop is when the 
male pollinator is at peak bloom during 
the first two to three days of the female 
bloom. The earliest pollinated flowers 
result in the highest nut set (nuts per 
cluster) than later pollinated flowers.

Supplemental, topical application 
of pollen has not been found effective 
in enhancing nut set in the Kerman/
Peters system. Fichtner added that to 
date, there is no published data on the 
potential benefit of supplemental pollen 
applications in other varieties, notably 
Golden Hills and Lost Hills or the 
potential benefit of supplemental pollen 
applications during low chill seasons 
where male and female flowers may not 
be temporarily compatible. These are 
research opportunities, she said.

“

”

When brown stigmas are present, the 
flower is no longer receptive to pollen.



      West Coast Nut      August 201980                                            

By AMY WOLFE | President and CEO, AgSafe

Farm Labor 
Contractors—
ESSENTIAL AND RISKY
What Every Grower 
Needs to Know

AS HARVEST GETS UNDERWAY 
for some and is in full swing for 
others, the issue around having 

sufficient labor persists. The challenge 
drives many growers to use a farm labor 
contractor (FLC) as a means for ensur-
ing there are enough people to get the 
job done. Often times, though, growers 
use FLCs believing that in doing so, 
there is a firewall of protection between 
them and the liability of having workers. 
Nothing could be further from the truth 
in California. It is critical that growers 
not only understand the risks inherent 
in working with a FLC but also how 
to vet a contractor to ensure the best 
possible working relationship.

The Farm Labor Contractor Risk
In 2015, California modified the 

Labor Code, Section 2810.3 to more 
fully define joint employment liabil-
ity specific to worker safety and wage 
and hour-related issues. The change 
impacted all employers, not just those 
in agriculture, and applies when the 
contracting company (for our purposes, 
the grower), uses six or more employees 
from the contractor. If fewer than 20 
employees are working between both 
businesses, there is an exemption from 
these provisions. However, during the 
peaks in season when the need for 

bodies exist, this allowance is rarely of 
any help.

The regulation holds the grower 
equitably responsible with the FLC 
for ensuring workers are protected 
from possible injury and illness, and 
that all the conditions of employment, 
including but certainly not limited to 
stipulated wages, a workplace free from 
harassment and discrimination, and 
paid sick leave and health insurance are 
provided. As such, the grower must take 
steps to ensure that the FLC they work 
with is in compliance with all the appli-
cable employment laws and that they 
demonstrate a good faith effort to stay 
informed of the FLCs business practices 
in these areas.

It is important to note that there are 
also two federal regulations relating to 
joint employment liability. The Code of 
Federal Regulation, Section 29, 791.2 
says this type of liability exists where 
the employee has two (or more) techni-
cally separate but related or associated 
employers. The Code of Federal 
Regulation, Section 29, 500.20(h)(5) 
defines joint employment as when one 
employer provides labor to another 
employer and the workers are econom-
ically dependent on both employers. 
In most instances in agriculture, the 
grower/FLC relationship constitutes 

joint employment under one, if not 
both of these definitions.

The U.S. Department of Labor, 
Wage and Hour Division enforces the 
regulations specific to joint employ-
ment liability and, along with the 
California Department of Industrial 
Relations, Division of Labor Standards 
Enforcement, will hold a grower liable 
for the failings of his or her farm labor 
contractor.

As a result, a grower’s risk has grown 
because both the U.S. Department of 
Labor and the California Division of 
Labor Standards Enforcement can cite 
the business for the same violation by 
the farm labor contractor. This is an 
instance of two-for-the-price-of-one 
and not in the good way. With so much 
at stake, it is critical that growers take 
the time to vet their FLC annually as 
well as request evidence of compliance 
throughout the course of the season.

Courtesy of the US Department of Labor, Wage and 
Hour Division.
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Vetting Your Farm Labor Contractor
Prior to the start of the season when 

a grower will need the services of a FLC, 
it is important to request evidence of 
compliance with the litany of employ-
ment laws impacting the contractor, as 
well as those that fall under the auspices 
of joint employment liability. If the 
contractor is not able to provide written 
evidence of compliance, that is the sign 
that the grower may need to consider 
finding a new farm labor contractor. At 
minimum, the FLC should be providing 
the following documentation:

• Copy of his/her State of California  
FLC License
• Copy of his/her Federal FLC 
Certificate of Registration

 º  If providing worker trans-
portation, Transportation 
Authorization should be noted

 º If providing worker housing, 
Housing Authorization should 
be noted

• Proof of workers’ compensation 
insurance
• Proof of general liability insurance
• Copy of his/her Injury and Illness 
Prevention Program
• Copy of his/her Heat Illness 
Prevention Program
• Copy of his/her Employee Handbook, 
including an Anti-Harassment and 
Discrimination Policy
• Evidence of the following annual 
training for supervisors and workers:

 º Sexual Harassment Prevention (2 
hours for supervisors, 1 hour for 
workers)

 º General Workplace Safety
 º Heat Illness Prevention
 º Worker Protection Standard
 º First Aid/CPR (1 trained individ-
ual for every 20 workers)

• Evidence of worker wage and other 
compensation terms and conditions 
provided to the crew that will be 
contracted
• Copy of a paystub, with confidential 
information removed

Continued on Page 82

FLC Registration Card. Courtesy of US Department of Labor, Wage and Hour Division.

The Migrant and Seasonal Agricultural Worker Protection Act (MSPA) covers such 

things as safety and health standards for migrant worker housing, transportation safety, 

disclosing the terms and conditions of employment to migrant and seasonal agricultural 

workers, properly paying covered workers, and making and keeping accurate payroll 

Registration Requirement Under The Migrant and Seasonal Agricultural Worker Protection Act (MSPA)

Instructions for Form WH-530: Application for a Farm 
Labor Contractor or Farm Labor Contractor Employee 
Certificate of Registration

Keep Birds Out
GUARANTEED

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

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

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

Bird Gard works, what 
more can I say?” 

Tim Peltzer
Peltzer Farm Management
Terra Bella, CA
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PersonneL & LanD ManagemenT

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

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

-F I ELD

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

In California, farm labor contractors 
(FLCs) must possesses both a state 
FLC license as well as a Certificate 
of Registration, issued by the U.S. 
Department of Labor, Wage and Hour 
Division, as seen here.

If, after review of these elements 
and determining compliance, moving 
forward working with the contractor 
makes sense. It is also important to 
check in on the FLC and his or her 
crews periodically throughout the 
season. Onsite, you should be looking 
for the following, which demonstrates 
actionable compliance related to the 
paperwork initially reviewed:

•First aid kits with each crew

•Sufficient water and shade for the  
number of workers present

•Clean, usable portable toilets

•An emergency action plan, including a 
map of how to safely evacuate the prop-
erty, easily accessible for workers

•Required postings, including Pesticide 
Safety Information Sheet A-8 and A-9

Should something appear amiss 
during a field visit, it is critical to com-
municate what was deficient with the 
farm labor contractor and determine 
the immediate corrective action plan. It 
is also important that follow-up occur 
to ensure changes are made. Failing to 
do so more simply codifies the defini-
tive liability, as defined under California 
regulations, for the grower based on the 
lack of compliance by the FLC.

Keep in mind that both the list of 
items to review prior to engaging a 
contractor and the list of elements to 
evaluate in the field are not exhaustive. 
For a complete, robust list, contact 
AgSafe at safeinfo@agsafe.org or 
209-526-4400. That being said, these 

Continued from Page 81 provide an excellent place for growers 
to start the critical and important task 
of further protecting their business by 
more thoughtfully considering who 
to engage when trying to tackle the 
ever-present labor problem.

For more information about how 
to fully vet a farm labor contractor or 
any worker safety, human resources, 
labor relations, pesticide safety or food 
safety issues, please visit www.agsafe.
org, call (209) 526-4400 or email 
safeinfo@agsafe.org. AgSafe is a 501c3 
nonprofit providing training, educa-
tion, outreach and tools in the areas 
of safety, labor relations, food safety 
and human resources for the food and 
farming industries. Since 1991, AgSafe 
has educated over 85,000 employers, 
supervisors, and workers about these 
critical issues.
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• BACTERIAL Inoculants • Biological Food Products• Soil Products
• Micro Nutrients • Foliar Nutrients

callnrg.com

WE WILL PUMP YoU UP
with our mycorrhizal products

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

Contact Us Today at 1-800-279-9567



• Calculate application rates in lbs 
   of PPD/acre/season vs. Units of   
   N/acre/season

• 1lb PPD = 5 Gallons Liquid Fish

• 1lb PPD = 5-8lbs Soy Protein
• Save on freight by not shipping water

• Nit• Nitrogen derived from 
   Fish Protein, will not leach

Apply as a foliar spray or through irrigation • 

   Will not clog emitters, micro sprinklers • 

Compatible with other nutrient •

Apply with Compost Teas •
Use with Pure Kelp Dry 0-0-20 •

15-1-1
Pure Protein Dry

Fish Protein Hydrolysate

100% Water Soluble 80%+ Amino Acids Immediate Availability

Effective for all crops _ conventional and organic

NON-GMO

Visit OrganicAGProducts.com
To see our PPD Based blends  • 7.5-1-25  • 5-7-14 • 11-8-8   -   insecticides & herbicide products

 and pest control products        


