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The “SACARAMENTO VALLEY REGIONAL WALNUT NEWSLETTER” is a collaborative effort of walnut
research specialists working together to provide Sacramento Valley growers and industry leaders the latest research
and information effecting walnut production in today’s changing environment. This newsletter will be published
quarterly, be sure to look for upcoming issues!

To simplify information, trade names of products may be used. No endorsement of named products is intended, nor is criticism implied
of similar products which are not mentioned.
Cooperative Extension Work in Agriculture and Home Economics, U.S. Department of Agriculture, University of California, and County of Tehama, Cooperating.

Full color articles and photos are available on our website: cetehama.ucanr.edu



inter concerns: Phytophthora and waterlogging
tt, UCCE Tehama, Shasta; Glenn, and Butte Counties

We had bountiful rain last winter, and orchards with standing water were a common sight. This year, we
could get a wet late winter or spring, so it is well worth preparing for flooding. Excessive water, caused
by rain, flooding, or even overirrigation, is a challenge for orchards and can cause two very different
problems: waterlogging and Phytophthora infection.

The Bottom Line
Take photos/notes of flooded sections of your orchard. Even with no standing water, dig down
with a shovel or auger to monitor soil saturation in the top 2 feet.
Check stem water potential using a pressure chamber before starting irrigation in the spring.
Beginning irrigation too early in the season will compound the problem of excess winter wa-
ter.
Symptoms of Phytophthora infection and waterlogging overlap. Work with your farm advisor
or PCA to submit samples and determine if you are dealing with Phytophthora.
For waterlogging: the only solution is to remove the excess water (or wait for it to dry out).
For Phytophthora: Phosphonate applied as a foliar spray in the fall can protect trees for up to
5 months. Mefenoxam (Ridomil Gold), Oxathiapiprolin (Orondis), and Fluopicolide (Presidio)
are effective treatments, but expensive. Other fungicides will not work. See 2024 Fungicide
Efficacy and Timing tables at the end of the newsletter for more information.

For the future
Plant trees high (on mounds, islands, or berms) to keep the root crown out of saturated soil.
Maintain your drains and ditches to move water out of the orchard.
If flooding is an issue in your orchard, plant on rootstocks tolerant of wet feet such as Krymsk
86 or Rootpac-R (Rootstock Comparison Chart).

The Context

Waterlogging is a physiological problem which happens when the soil in the root zone of the tree (the
top 2 feet or so) is saturated with water for extended periods of time. Roots need oxygen to survive, but
saturated soil cannot hold much oxygen. Eventually the roots suffocate and die: fine roots die first, but
larger roots can also die if the saturated conditions persist for long enough. Trees are most sensitive to
excess water when they are actively growing and the weather is warm. Waterlogging can lead to leaf yel-
lowing, poor vigor, lack of fine roots, defoliation, and (over an extended period) tree death. These
symptoms will generally improve once the excess water is gone and the tree has had a chance to
regrow the fine roots that it lost.

Phytophthora infection, on the other hand, is caused by an aggressive pathogen taking advantage of soil
saturation. When orchards are flooded, or soil is saturated with water for more than 24 hours, any Phy-
tophthora living in the soil can produce spores which sense and swim towards a tree, where they initiate
infection. Symptoms of Phytophthora infection depend on where the tree has been infected. Root infec-
tions lead to leaf yellowing, poor vigor, lack of fine roots, and eventual tree death. Trunk infections lead
to leaf yellowing, poor vigor, amber-colored gumming on the trunk, and sudden tree collapse after bud
push or when the weather warms up (see photos below). Under normal circumstances trunk infections
will start below the soil line, but if an orchard has been exposed to flooding, infections can start as high
as the water level was on the trunk or scaffolds. Once the tree is infected, symptoms can progress
even without the presence of excessive water.


https://www.sacvalleyorchards.com/manuals/stem-water-potential/using-a-pressure-chamber-is-worthwhile/
https://fruitsandnuts.ucdavis.edu/almond-rootstock-comparison-chart
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Symptoms of Phytophthora infection in ARV O T
almond. '
Phytophthora infection can cause tree
collapse (A). Commonly, amber-colored
gum will be visible on the trunk (B,C,D) at
the edges and center of the region of
infected tissue. This dead or infected
tissue is known as a canker. Peeling away
the bark will expose the canker. The
canker can appear reddish-brown (C) or
yellowish with a dark brown edge(D). Note
that other diseases and disorders can
cause gumming and cankers in almond, so
it is important to reach out to your local
farm advisor or PCA for sampling to
confirm Phytophthora infection.

Photo credit: Greg Browne

UCCE Resources
Jaime Ott, UCCE Tehama, Shasta, Glenn and Butte Counties
Luke Milliron, UCCE Butte, Glenn and Tehama Counties
Becky Wheeler-Dykes, UCCE Glenn, Tehama and Colusa Counties
Curt Pierce, UCCE Glenn, Tehama Colusa and Shasta Counties
Sudan Gyawaly, IPM Advisor, Butte, Colusa, Yuba-Sutter, Glenn and Tehama Counties



eventing Bacterial Blast Damage in 2024
Ott, UCCE Tehama, Shasta, Glenn, and Butte Counties

In 2023, the cold, wet weather during bloom and leaf-out resulted in_bacterial blast damage

in many Sacramento Valley almond orchards. If conditions this year are cold and wet during
bloom, we may see a recurrence of blast: make a plan now to keep blast damage to a minimum.

The Bottom Line:
Bacterial blast can be a problem when cold, wet conditions coincide with bloom or leaf
-out.
Copper resistance 1s common in the pathogen: spraying copper is ineffective for pre-
venting blast in many orchards.
Frost protection is the most economical prevention option and will help prevent damage
from both frost and bacterial blast.
The antibiotic kasugamycin (Kasumin®) is effective for preventing blast when applied
up to 7 days before cold, wet weather. It will likely be available this year under an
emergency exemption registration (Section 18) but is not currently labeled for almond
under a full registration (Section 3).

The Details:

Pseudomonas syringae pv. syringae (Pseudomonas) is a bacterium which can infect all
aboveground parts of an almond tree. If leaves, flowers, or spurs are infected, the resulting disease
is bacterial blast. Pseudomonas is ubiquitous in orchards, so bacterial blast is likely to develop
whenever environmental conditions are cold and wet, which favors this disease. Pseudomonas 1s
spread by water hitting the trees, either from rain or sprinklers. If this wetting occurs at the same
time as frost damage, Pseudomonas can enter the tree through cells damaged by freezing. Trees
are especially susceptible to frost damage during bloom and leaf-out, when tender new growth is
exposed to cold temperatures.

Preventing infection by Pseudomonas is the only way to control bacterial blast. Frost pro-
tection in an orchard is your best defense and your most inexpensive prevention strategy: if the
trees are not damaged by frost, Pseudomonas will not be able to enter the tree to cause disease. As
a second line of defense, research has shown that kasugamycin (Kasumin®) is effective for pre-
venting bacterial blast when applied no more than 7 days before cold, wet weather. Note that ka-
sugamycin is currently not labeled for use in almond and will only become available when a Sec-
tion 18 exemption is approved for this year (Feb. 1). If it is approved for use, and if the weather
warrants treatment, kasugamycin can be used as a preventative spray up to two times during
bloom. For this spray, complete coverage is crucial for control: all tender new growth must be
covered in a protective layer of the antibiotic for it to be effective. Any tissue left uncovered will
be unprotected.

What about copper? Current work by UC researchers shows that copper-resistance is com-
mon in Pseudomonas throughout the state. Many of the orchards heavily affected by blast in 2023
received multiple dormant sprays containing copper. In some cases, mixing mancozeb with cop-
per may provide some level of control, but research shows that this mixture is not as effective as
kasugamycin and the copper can cause phytotoxicity.



https://www.sacvalleyorchards.com/almonds/foliar-diseases/spring-2023-retrospective-bacterial-blast/
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Dead leaf bundles, spotted and misshapen leaves, dead flowers, and aborted nuts are symptoms of
bacterial blast, caused by Pseudomonas syringae pv. syringae. These symptoms only become
apparent after trees are infected and the damage is done.

For more information on bacterial blast, check out these articles at
sacvalleyorchards.com
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fo¥#s Bacterial blast/canker: What do we know? - an update on the factors predisposing

:_ mewid: orchards to damage by bacterial blast, and more details about control strategies for
LR bacterial blast

;3 Bacterial Blast and Canker - a good description of the various symptoms seen with
3 bacterial blast
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Back in stock and updated! All California farm owners, managers, and
employees involved with the use of pesticides should have this manual. Covers
. pesticide labels, mixing and applying pesticides, hazards of pesticide use, and

pesticide emergencies.


https://www.sacvalleyorchards.com/almonds/foliar-diseases/bacterial-blast-canker-what-we-know/
https://www.sacvalleyorchards.com/almonds/bacterial-blast-and-canker/

anageniént Considerations — Pre-bloom through March

kes, UCCE Farm Advisor, Glenn, Tehama and Colusa Counties

Irrigation maintenance: A thorough checkup of your well, pump, and irrigation system components is critical ahead
of bloom to ensure the ability to mitigate frost damage. Growers in Tehama, Butte, Glenn and Shasta Counties can
utilize free irrigation evaluations through the Tehama Resource Conservation District Mobile Irrigation Lab. Growers

in the southern Sacramento Valley should contact the Yolo/Sutter Mobile Irrigation Lab. This lab provides free ser-
vices to growers in Yolo, Colusa, Sutter, and Yuba Counties.

NOW sanitation: High 2023 populations of navel orangeworm could provide an abundance of overwintering NOW.
This year, orchard sanitation will be more crucial than it has been in years. Reduce mummy nuts to no more than 2
mummies/tree on average by early February. Blow/sweep nuts into middles and flail mow or otherwise destroy the
downed nuts by March 1. Sanitation is more effective with community management — encourage your neighbors to
sanitize as well. Don’t overlook volunteer almonds along fence lines as well. Read more on the importance of sanita-
tion in articles by Joe Connell and Sudan Gyawaly in this newsletter.

Weed management: Prepare your preemergent herbicide program with your PCA. Material applied in mature or-
chards can be minimized by narrowing the weed-free strip and relying more heavily on mowing in the middles.
Preemergent herbicide is much more effective when applied to bare ground than when soil is covered by dead leaves
or weed cover, so clean strips as much as possible before application.

Weeds are particularly competitive in young orchards, where sunlight, water, and nutrients are abundant. Make sure
young trees are adequately protected by cartons or sleeves and keep up on weed management programs. A table de-
tailing currently registered herbicides is included in this newsletter. If you observe reduced herbicide efficacy and
suspect a new herbicide resistant weed population, contact UCCE Farm Advisor Becky Wheeler-Dykes at
bawheeler@ucanr.edu.

Disease management: check spray equipment and calibrate to prepare for bloom sprays. Be ready to protect trees
against bloom diseases based on predicted weather. The most recent fungicide efficacy and timing tables are included
in this newsletter. 2022/2023 winter conditions led to outbreaks of bacterial blast affecting almond bloom — check
Jaime Ott’s newsletter article for more information on management of bacterial blast. Talk with your beekeeper and
use tools such as the BeeWhere system through CalAgPermits to check for bee hive locations off your farm and em-
ploy best practices to ensure honey bee safety.

Frost protection: Low temperatures in orchards can be manipulated by implementing several tactics during bloom.
Tall vegetation on the orchard floor can negatively affect heat storage of soil, lowering air temperatures during frost
events. Vegetation should be maintained at 2 inches or shorter to keep temperatures warmer in the orchard. A moist
soil surface helps to store heat more effectively during the day, so if soils are dry, irrigate to bring the top foot of soil
to near field capacity. Be sure irrigation systems are ready for deployment. If using sprinkler irrigation for frost con-
trol, turn-on sprinklers when wet bulb temperature is above the critical temperature for the bloom stage in the orchard
and turn off the sprinkler when the wet bulb temperature has recovered to above critical.

Insect pests: Hang NOW traps in March to determine biofix. If using mating disruption, deploy dispensers by late
March or early April. Although expensive upfront, UC research has shown that mating disruption can passively work
in the background all season long, and yield a positive return on investment.

Biofix dates for other pests should also be established by trapping. San Jose Scale and Oriental Fruit Moth traps
should be hung by mid- to late-February. Peach Twig Borer traps should be placed by mid-March.

Nutrition: Nitrogen and potassium used by the crop should be replaced each year to maintain yields and long-term
health of trees, even in lean price years. Approximately 68 pounds of nitrogen and 80 pounds of actual potassium
should be applied for every 1,000 pounds of kernel yield removed from the field the previous year. Be sure to consid-
er the right time, place, material, and amount for all fertilizer applications. Check with your farm advisor and/or your
CCA regarding best management practices for nitrogen and potassium use in almond.



https://www.tehamacountyrcd.org/mobile-irrigation-lab
https://yolorcd.org/what-we-do/bilingual-mobile-irrigation-lab/
https://ipm.ucanr.edu/agriculture/almond/navel-orangeworm/
https://www.sacvalleyorchards.com/almonds/weed-control/building-an-effective-orchard-weed-management-program/
https://www.sacvalleyorchards.com/almonds/weed-control/weeds-young-almonds/
https://www.sacvalleyorchards.com/almonds/foliar-diseases/pre-season-airblast-sprayer-calibration/
https://www.sacvalleyorchards.com/almonds/almond-bloom-diseases/
https://beewherecalifornia.com/
https://www.sacvalleyorchards.com/almonds/pollination/protecting-honey-bees-at-bloom/
https://www.sacvalleyorchards.com/almonds/horticulture/frost-protection-2/
https://ipm.ucanr.edu/agriculture/almond/navel-orangeworm/
https://www.sacvalleyorchards.com/almonds/insects-mites/navel-orangeworm-biofix-in-a-wet-spring/
https://www.almonds.com/almond-industry/industry-news/studies-show-mating-disruption-can-reduce-now-damage-improve-roi
https://ipm.ucanr.edu/agriculture/almond/san-jose-scale/
https://ipm.ucanr.edu/agriculture/almond/oriental-fruit-moth/
https://ipm.ucanr.edu/agriculture/almond/peach-twig-borer/
https://www.almonds.com/sites/default/files/2020-12/ABC_Nitrogen_8.5x11_vmags.pdf
https://www.sacvalleyorchards.com/almonds/horticulture/potassium-review/
https://www.sacvalleyorchards.com/almonds/lean-price-year-considerations/nutrient-management/
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WALNUT DAY

Thursday - February 29, 2024

7:30 AM - 2:00 PM
Fed Bluff Elks Lodge 355 Gilmore Rd. Fed Bluff

#4+ Register by Tuesday February 20% for free lunch***

2.5 CCA CE hours and I hr DPR CE credit available (0.5 laws and regs)
2024 North Sacramento Valley Walnut Day Registration (ucanr.edu)

Sponsored by:
Cramn of California, CAPEX-California Almond Packers and Exporters,
California Walnut Board and Commission, and Golden State Farm Credit

7:30- 8:00AM --- Registration and Refreshments
Special Session: Perspectives on Walnut Economics, panel and discussion

Tehama County Ag Commissioner update - Doni Rulofson

Weed Management m Walnut - Ryan Hill, UCCE Tehama

Walnut Blight Management - Jim Adaskaveg UC Riverside

California Walnut Beard and Commizsion update - Robert Vetloop, CWE&C

Special Session: California Walnut Board and Commission panel and discussion
LUNCH., free with registration by Feb 20

UC Cooperative Extension Tehama County U C

www.cetehama.ucanr.edu A N R

(530) 527-3101
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https://cetehama.ucanr.edu/
https://surveys.ucanr.edu/survey.cfm?surveynumber=42004

Herbicide Registration on California Tree and Vine Crops - (reviewed April 2023 - UC Weed Science)

..m - s £ o 8 o
Hemicide-Commeon Name Site of Action m m E = & . 8 £ .m m E 8 2 n 2 = w g
1 E » = s 2 5 £ @ E g = ® o z E 2 £
(example trade name) Group < @ B = < & < (& = @ [ 4 o O i © i o a
tree nut —- - pome - stone fruit
dichlobenil (Casoron) Y N N N R R N R N N N N N N N R N N N
diuron (Karmex, Diurex) C2IT N R M R R R M N M R N M R M N R M R M
EPTC {Eptam) MI8 R N M R M M M N M M N M R M N M M M N
flazasulfuron (Mission) B N R R N N N N N N N N R N N R N N N
flumioxazin (Chateau) Ef14 R R R R R R R R R R R NB NBE M MB R M R R
indaziflam {Afion) R R R R R R R R R R R M R M N R M R N
isoxaben (Trellis) I R R R R MNB =] MB l=] NB MBE MB MNB NB M MB R MB MB MB
o [mesotrione | Broadworks) F2r27 R R R R M N M ] R M R M R M N M N M ]
= napropamide (Devrinol) K3i15 R M M N M M M N M M N M M M N R R M M
% norflurazon (Solicam) R =3 M R R R R R R R R R R M N R N M ]
m orthosulfamuron (Craze) I R 23 R R M M B MB MB MB NE M M M N R M M M
m oryzalin {Surflan) K1/3 R R R R R R R R R R R R R M R R R R R
& Noxyfluorfen | Goal, GoalTander) Ef14 R 23 R R R R R R R R R R NB R R R R R R
pendimethalin (Frowl H2Q) K1/3 R R R R R R R R R R R M R M NB R R R R
penoxsulam (Pindar GT) EEE - R R R M N N R R R R M N M N M N R [
pronamide (Kerb) K1/3 M N M N R R R R R R R M M M N R M N N
rimsulfuron (Matrix ) B R R R R R R R R R R M R M N R N N N
sulfentrazone (Zeus) Ef14 M N R R M N M M M M M M R M N R N M ]
simazine (Princep, Caliber 90) Ci1/56 R =3 M R R R M R R R N R R M N R N R ]
trifluralin (Treflan) K1/3 R =3 M R M M R M R R R M R M N R M M N
carfentrazone (Shark __mIE Ef14 R 23 R [} R R R [3] R R R R R R [} R R R R
clethodim (SeleciMax) Al R R R R R R R R R R R M R M N MB M MB M
2,4-D (Embed Exira, Orchard Master) R R R R R R R R R R R M M M N R N M ]
diquat (Diguat) I MB NB MB MNB NB MNBE MB NB NB MBE NB NB NB MB MNB MNB MB MB MB
m fluazifop-p-butyl (Fusilade) Al MB R MB NB NB NB R R R R R MNB R MB NB R M MB MNB
= Jolvphosate (Roundup) Gl9 R R R R R R R R R R R R R R R R =} R R
m glufosinate (Rely 280) H /10 R R R R R R R R R R R M R M N R N R N
2 fhalosulfuron {Sandea) M R R R R M M N M M N M M M N M M M M
M paraquat (Gramoxone) I R R R R R R R R R R R R R M R R R R R
pelargonic acid {Scythe ) NC R R R R R R R R R R R R R R R R R R M
pyraflufen (Venue ) Ef14 R R R R R R R R R R R M NB R R R R R R
saflufenacil ( Treewvix ) Ef14 R M R R R R M N M M N M R M R M M R R
sethoxydim (Foast) Al R R R R R R R R R R NE NB R NB NE R N NB NB
ammaonium nanoate (Axxe ) MNC R R R R R R R R R R R R R R R R R R N
m ammoniated fatty acids (Final-San-0) NC R R R R R R R R R R R R R R R R R R R
M caprilic/Capric acid (Suppress ) NC R R R R R R R R R R R R R M N R R N R
& d-limonene (Avengerd G) MC R R R R R R R R R R R M R M N R M M M
eugencl (Weed Slayer CA) MNC R R R R R R R R R R R R R R R R R R R

Notes: R = Registered, N = Not registered, NB = nonbearing. This chart is intended as a general guide only. Always consult a current lakel before using any herbicide as labels change frequently and often contain special
restrictions regarding use of a company's product.

' Herbicide site of action designations are socording to the Herbicide Resistance Action Committee {leters) and the Weed Science Society of America (number) systems. NC = no sccepted site of action classification; thess contact
herbicides are general membrane disruptors. “Simazine is registerad on only tart cherry in CA. Weed susceptibility information and the most up to date version of this table can be found at the Weed Research and Information Center
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UCCE NORTH SACRAMENTO VALLEY

OLIVE DAY 2024

Tuesday, February 20, 2024
8:00 a.m. - 12:00 p.m.

Location: Glenn Success Square
131 E. Walker Street, Orland, CA

Join industry representatives and UC
researchers for market updates, current
research, and management strategies for

table and oil olives.

Pastries, coffee and sign-in at 7:30 a.m.

Lunch provided

Questions? Contact Becky Wheeler-Dykes at bawheeler@ucanr.edu

REGISTER HERE

Thank you to our generous sponsors:

' CALIFORNIA 09COLUSA-GLENN
OLIVE RANCH. V%5 "~ FARM CREDIT
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https://surveys.ucanr.edu/survey.cfm?surveynumber=42024

Advisor, Butte, Colusa, Yuba-Sutter, Glenn, and Tehama Counties

The California nut industry experienced alarmingly high navel orangeworm (NOW) damage this past
year. Sacramento Valley growers were not an exception, and many growers in our area experienced
levels of damage not seen since the early 1980s. Statewide, insect (NOW) damage in processor re-
ports is expected to be at least 4% with actual damage at least 8% of the total crop. On average,
NOW cost California growers hundreds of dollars per acre.

NOW is probably the most challenging pest to control in almond production. Various biological
(ability to reproduce large numbers of offspring per generation over multiple generations per season,
for example) and behavioral (ability to reproduce and survive on multiple and poor-quality hosts,
ability to fly among crops/orchards) characteristics of this pest and its relationship to crop phenology
(i.e., hullsplit) make it difficult to predict its risks and the effectiveness of management practices in a
particular year. For pests like NOW, which can cause substantial damage if unchecked, minimizing
the risk of damage requires using multiple management tactics. These practices are winter sanitation,
mating disruption, well-timed insecticide sprays, and timely harvest.

Winter sanitation is the practice of removing and destroying unharvested (“mummy’’) nuts and is
widely recognized as the foundation of NOW management. Mummy nuts support NOW by provid-
ing a shelter for overwintering larvae and serve as the only habitat for egg laying and survival of the
first generation NOW in an orchard. With high pest pressure in the fall of last year, mummies likely
had a higher NOW infestation rate than in “normal” years. Performing winter sanitation properly
helps check NOW population build-up, and thus the damage, both by directly killing NOW worms
that shelter in the mummy nuts during winter and by depriving NOW adults and larvae of the shelter
and food during spring. Determining winter sanitation needs and sanitation methods.
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Mummy shaking in action at
Nickels almond orchard,
Arbuckle, CA (December 21,
2023)

To determine the need for sanitization, count the number of mummy nuts in 20 trees, including all
varieties, in each block once leaves are off the trees. In the Sacramento Valley, UC IPM recommends
sanitizing to fewer than two nuts/tree on average (fewer than 40 nuts total on the 20 trees). However,
in the southern San Joaquin Valley, where NOW pressure is usually higher than in the Sacramento
Valley, UC IPM recommends sanitizing mummies to 1 per 5 trees (0.2 nuts/tree, or 4 nuts total on the
20 trees) and eight or fewer mummies on the ground in order to reduce NOW damage in the next
crop. Given that NOW damage in our region this year was comparable to the southern San Joaquin
Valley, practicing more stringent sanitization is essential, especially if you encountered a high level
of NOW damage this year. Remove mummy nuts from trees by shaking trees (and/or hand polling if
necessary) to remove nuts before bud swell. In a recent study shaking was done into early February
without reducing yield. Finally, blow or sweep fallen nuts into orchard middles and flail mow by mid
-March. Confirm successful sanitation by counting remaining mummies in trees and on the ground
after shaking and mowing.

reducing insect pest damage risk to almonds in 2023-2024




UNIVERSITY OF CALIFORNIA
Agriculture and Natural Resources

UC Cooperative Extension

UC
CE

Winter sanitation can help reduce the risk of other pests.
Recently, an invasive insect pest known as carpophilus beetle has been detected attacking almonds and pistachios
in multiple San Joaquin Valley counties (Stanislaus, Merced, Madera, and Kings). This beetle can also attack wal-

nuts, based on reports from other countries, including Italy, Chile, and recently Australia.
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Adult carpophilus beetles (left) and oval hole on almond
kernel made by beetle feeding (right), Photos: Jhalendra
- Rijal (left) and Houston Wilson (right)
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Carpophilus beetle (Sc1ent1ﬁc name, Carpophzlus truncatus) is a tiny insect (~ 1/10™ of an inch long) that has be-
come a key pest of almonds in Australia since 2013. The carpophilus beetle attacks nut crops by infesting nut ker-
nels. Infested kernels, especially almonds, can sometimes have ‘oval tunnel’ and 'fine powdery frass' on the nut-
meat that may indicate carpophilus beetle infestation. The fine powdery frass on the surface of the kernel also re-
sembles pin hole damage caused by first instar NOW larvae. Oval tunnels, powdery frass, and lack of webbings in
the kernel are strong indicators of beetle infestations.

There are a lot of unknowns about this pest, such as its damage potential and monitoring and management
methods in California. However, available information indicates this beetle relies on nuts on the ground and in trees
for their survival, so the removal and destruction of mummies is the only effective way to minimize the chances of
establishment and damage by this pest.

Links to online resources for

Almond Orchard Management:

IE_I1 UCCE Sacramento Valley Orchard Source:

sacvalleyorchards.com/almonds/



https://www2.ipm.ucanr.edu/agriculture/almond/
https://www.sacvalleyorchards.com/almonds/
https://www.almonds.com/sites/default/files/2020-12/ABC_Nitrogen_8.5x11_vmags.pdf
https://www.almonds.com/sites/default/files/ALM_189395_HBBrochure_8_5x11_Website_F.pdf

ull Split Spray vs. Sanitation for NOW Control
seph Connell, Farm Advisor Emeritus, Butte County

Navel orangeworm (NOW) is most effectively controlled with the cultural practice of winter sanita-
tion. Winter shaking almond trees to remove mummy nuts has proven to decrease next year’s NOW dam-
age better than any other approach. The reason for this is clear. NOW overwinters as larvae in mummy nuts
left in the tree after harvest and it is in these nuts the population carries over into the next season. Adult
moths emerge in spring, mate, and lay eggs on mummies that are still in the trees as the females can’t find
the new crop nuts until hull split. The second generation will then put direct pressure on the new crop nuts
at hull split and the third generation will chew the nuts up during the harvest period.
The way almond prices have been going recently, there’s no doubt that everyone is going to have to spend
dollars as wisely as possible for the foreseeable future. Although cleaning the trees of mummies during the
winter isn’t cheap, it is the method of NOW control where you clearly get the most bang for the buck spent.
We’re really playing a numbers game here, and this is one practice that is stacked in our favor by the
biology of this pest.
For example, let’s assume a potential of 50 mummies per tree and 30 of them each have 1 NOW lar-
vae. Half of those are female, and each female lays approximately 85 eggs. At harvest in late July we’re
into the third generation, and for arguments sake let’s assume there’s no natural mortality.
Look at what could theoretically happen to the worm population in one Nonpareil tree with 30 infest-
ed over-wintering mummies and no control:

I* generation: 15 females x 85 eggs/female = 1,275 larvae

2" generation: 1,275/2 (half female) x 85 eggs = 54,188 larvae

3 generation: 54,188/2 x 85 = 2,302,990 larvae per tree at harvest!!!

(Thankfully, there IS natural mortality or else we’d be knee deep in worms!)

Now, look at the impact of a hull split spray aimed at the second NOW generation. We know that
sprays give at best about 60 percent control. This reduces the population but is not nearly as good as sanita-
tion as you will see.

2" generation: 54,188 larvae x 40% survival after the spray = 21,675 larvae

3" generation: 21,675/2 x 85 =921,196 larvae per tree to attack the crop at harvest.
Now, look at what sanitation does in comparison. Start with the same 30 infested mummies per tree,
then winter clean down to 2 mummies per tree. One is female, one is male.

I* generation: 1 female x 85 eggs/female = 85 larvae

2" generation: 85/2 (half female) x 85 eggs = 3,613 larvae

3 generation: 3,613 larvae/2 x 85 = 153,531 larvae per tree at harvest.

(If you can beat the 3™ generation by an early harvest you’re even further ahead.)

So, a hull split spray reduced the worm population by 60 percent, but sanitation by itself, without spraying,
reduced the population by 94 percent! When more NOW larvae make it through the winter, more egg laying
will occur next season regardless of what else you do. In relation to the number of mummies left in the tree,
expensive chemical treatments next season will only slow the rate of worm damage increase.

If you have scarce dollars to spend on NOW control, spend them this winter when they will do the most
good in a sanitation program. If the entire neighborhood works at this, the positive effect will be multiplied
many times over for everyone. If you’ve got neighbors that don’t seem to get it, cleaning your orchard will
still be a tremendous help to you. If you have no mummies, the first generation in the spring won’t be able
to build up and establish a population in your orchard. You’ll benefit since they’ll have to fly in from the
neighbors after hull split before they can begin to hurt your crop.

Be sure to finish the job by destroying the infested nuts once they’re on the ground. Mow and shred the
mummies next spring before March 1* so NOW moths don’t have a chance to emerge. When you’re enjoy-
ing mowing during bloom next spring, take personal satisfaction in seeing the chips and pieces of almond
fragments and mangled worm parts fly out from under your mower!



Excerpt from Adaskaveg et al. “Fungicides, bactericides, biocontrols, and natural products for deciduous tree frut and
nut, citrus, strawberry, and vine crops i Califorma — 2024” UC IPM, Agricultural Pests and Diseases.

ALMOND: FUNGICIDE EFFICACY - CONVENTIONAL

Rezistance rizk Brown  Jacket Awnthrae- Shot Leaf Alternaria  PAl-  Hull
Fungicide FRAC) rot rot nase hole Seab® Fust®  blight leafspot®  hike®  roa™®
Adament medivm (3/11) b 4 4 3 4 5 ND 4 4 4
Bumper, Tilt, Propicure, high (3) 3 1 5 3 3 %) ND 3 4 3
Propiconazole?
Cevva high (3) 5 1 5 5 34 4 ND 4 ND 4
Fontelis? high (7) 5 3 3 5 3 3 ND 4 ND 1]
Kenja* high (7]} 5 3 3 5 4 ] ND 4 ND 0
Teszars high (7) 5 3 3 5 4 ND ND 4 ND 0
Indar high (3) 3 1 4 3 3 NL ND 2 ND 1]
Inspire high (3) 3 3 5 3 4 5 ND 3 ND 4
Protocol® med_ -high (1/3) 3 3 ND 4 4 5 ND 3 ND 2
Inspire Super medium 3/9) b 3 ND 4 4 5 ND 3 ND 4
Luna Experience® medium (3/7) b 4 5 4 5 5 ND 3 4 4
Fervent medium (3/7) b 4 5 4 5 5 ND 3 4 4
Luna Sensation®’ medium (7/11) 3 3 3 3 3 3 ND 3 4 4
Miravis Duo medium (3/7) b 4 5 4 5 5 ND 3 4 4
Miravis Prime medium (7/12) b] 4 3 5 5 5 ND 3 3 4
Merivon®’ medium (7/11) b 3 5 5 5 4 ND 3 5 4
Pristine®’ medium (7/11) 3 3 5 5 5 4 ND 4 4 4
Quadris Top, Acadia ESQ?  medium (3/11) 5 3 5 4 5 5 ND 4 4 4
Chult Meel, Avanis2 NS, medium (3/11) b] 4 5 4 5 5 ND 4 4 4
AxoxyPropi?
Quash* high (3) 5 3 5 4 4 5 ND 5 4 4
Rovral + oil®? low (2) 5 3 0 4 1 3 ND 4 ND 0
Scalal- ™10 high (9) 3 3 ND 3 ] ND ND 2 0 0
Tebucon, Toledo, Teb, high (3) 3 1 4 3 3 4 ND 2 ND 3
Tebuconazole
Viathon medium 3/ P07,33) 3 1 4 3 3 4 ND 2 ND 3
Topsin-M, T-Methyl, high (1) 3 3 0 ] 4 2 4 1] 3 1]
Incognite, Cercobin™®™
Vangard® ™1 high (%) 3 3 ND 3 ] ND ND 2 0 0
Axios Clon medium (9/32) 3 3 ND 4 3 ND ND 3 0 1]
Abound, Acadia®, Quadris high (11) 4 2 5 4 5 5 4 4 4 4
Aproach™*” high (11) 4 2 3 4 5 5 4 4 4 4
CaptEvate*® low (M4/1T) 4 4 4 4 4 ] 4 2 0 0
Elevate” high (17) 4 3 ] 2 ND ND ND ND ND 0
Gem?47 high (11} 4 0 5 4 5 5 4 4 4 4
Laredo, Rally!® high (3) 4 1] 3 k] ] 2 4 1] 4 1]
Luna Povilege high (7) 4 3 3 E] 4 4 ND 4 3 3
Fovral, Iprodione, low (2) 4 4 0 4 ] ] ND 3 0 0
Nevado®
Regev high (3 BM 02) 5 2 4 3 4 4 ND 4 ND 4
Rhyme high (3) 4 1 ND 2 3 ND ND 3 NDO ND
Bravo, Chlorothalonil, low (M3) 3 NL 4 4 4 5 NL NL 0 0
Echo, Equus '+ %
Captan* 1 low (M4) 3 3 4 4 3 ] 4 2 0 0
Mancozeb low (M3) 3 3 4 4 i 4 4 2 0 0
Ph-Dv0szo medium (19} 3 4 0 3 4 4 ND 3 ND 4
Ziram low (M3) 3 2 4 4 4 ] 3 2 0 0
Svllit medium (112} 2 1] ND 4 5 ND ND 2 ND 0
Copper™*® low (M1) 1 1 0 2 2 ] 0 ND 0 0
Lime sulfir!** low (M2) 1 NL 0 1 3 3 NL NL 0 0
Sulfur*!? low (MX) 1 1 0 ] 3 3 0 0 4 0
PlantShield!” low (BM 02) 0 1] ] ] ] ] ] 1] ] 1]
Copper + ol low (M1) ND ND 0 2 4 0 0 ND 0 0
* Registration pending in California. Rating: 5= 1 . _
e - X PP g: 5=excellent and consistent. 4 = good
Not registered, label withdrawn or inactive in California. and reliable. 3 — moderate and variable. 2 — limited
and/or erratic, 1 = minimal and often ineffective. 0
= ineffective, NL = not on label, and WD = no data.
FUNGICIDE EFFICACY - PHYTOPTHOEREA Fungicide Resistance risk (FRAC code)! PRCE
ROOT AND CROWN ROT (PRCR) USING Orondis high (49) 3
CONVENTIONAL TREATMENTS s high (40) 5
Presidio high (43) 4
Ridomul, Metalaxyl bagh (4) 3
Pidomil Gold, Mefenoxam high (4) 4
Aliette, ProPhyt, Fungi-Phite, K-Phite__ low-medium (P07, 33) 4




! Code mambers are assizned by the Fungicde Resistance Action Commites (FEAC) according to different medes of actions (for mere
infirmartion, ses hitp:arew fac infn). Fumsicides with a diferent Code mmiber are suitshle fo altemate in a resistance IEﬂ.El.h'EI:I]:Eﬂ program In
Califormia, make 1o more than one application of fimpiridss with mode-of-actions (MOA) with hizh resistance risk hefore ro@tine to a fongicds
with a different MOA (Code mumber); for other imzicides, make ne more than two consecotve applications before rotating to fmgicide with a
differemt MDA (Code mumber)

* Strains of the brown rot fimsi Monilini ioor and AL fructicels resisant to Topsin-M and T-Methy] bave been found i seme California almend
erchards. MBC-resistant strains of the jacket rot Singus, Boswis cimerea and powdery mildsw fingi. have been reparted in Califomia on crops
pcher than almend and siene fuits and may have H:E]:-:utentahn-:lm.ﬁ_up in abmonds with overss of fingicides with similar chemisoy. MBC-
Tesistant strains of the scab fimmas, Fenturia (Fusicladim, Cladegporium) carpophiia, have been found in California.

*Field resistance of dlwernaria sp. m:n:lFL._'.:'.'aa'_mrﬂ carpaphilum to Qol and STHT fingicides has been detected in almond orchards. AP-resistant
populations of Misnilinia spp. have been found on ofher stone frit crops in Califormia

4 O the matenals listed, ondy sulfur, ,_a"tanlfﬂmf Code M2, M), Eenja (FRAC Code T), Abound. Gem, Aproach "FF._-’LI:“ Code 11}, and somse of the
DM funzicides (FRAC Code Mo, 3) are repistered for nse in late spong and sarly summer when reafment is recommend.

* Pl refers to a powderny n'_ildm-'_ﬂ-:e dizeaze on almond fuit. Informatson supgests an Acremonium speciss 1s mvalved

¢ Excellent control obtamed when combmations of Topsin-M or T-Methyl and Captan are used.

" To reduce the risk of resistance developmeant, s@rt meatments with a fngicide with a pmit-site mode of acton; rotate or mix fanescides with
differemt mode of action FRAC nombers for subssquent applications, use labeled ranes (preferably the upper range), and Lmit the total mmber of
applications per season.

¥ (Oils recommended mclude "Hghi™ summer ail, 1-2% volumes voloms.

¥ Mot registered for use later than 5 weeks after petal fall.

18 Efficacy reduced at high temperahares and relative humidiey.

! Brave Ulirex, Bravo WeatherSak, Echo, Echo Uldmate, and Chlorothalems] are corrently registensd

12 Dirmnant applications with oil are hishly effactive against scab, Do not nse in-season combinations with oil or shortly before ar after ol

e,

13 Efficacy i3 better in concentrate (30-100 gal'ame) than m dilote sprays.

" The low rates necessary 1 avoid phytotenicity in spring reduce the eficacy of copper.

1= "Bums oui” scah twig lesions when applied at delayed dormant. (Chlomethalonil can be applisd with dormant oil during ree dormancy).

1 Hiall rot mtings are for the disease camsed by Rhfzopus mojonjfer. Ratings for the dissase caused by Monilinia or 4spergiilur spp. will he

prm']n:‘&:l:ud:e fature.

1" PlantShisld &= best used for woed-exposing wounds to prevent sibverleaf and wood decay.

ATMOND: FUNGICIDE EFFICACY - BIOCONTROLS AND NATURAL PRODUCTS

Browm  Jacket Amthrac Shet Hull PAL- Silver Bae.
Trade name Biological or natural preduct (FRAC code)'* rot rot -nose hole Scab Bust  ALS rot like leaf spot
Botector/Blossom Aureobasidium pullulans (BM 02) 3 2 ML ML ML NL ML ML NL ML 3
Protect
Double Mickel 53 Bacillus amyloliquefaciens D747 (BM 02) 2 2 ND 2 NL NL NL NL NL NL 2
Senfel B amyloliguefaciens MBIS0D (BM 02) 2 2 ND 2 3 1 1 1 ND ND 2
Taegro 2 B. amyloliguefaciens FZB (BM (1) 2 2 ND 2 NL NL NL NL NL NL NL
Sonata B. pumilis QST2808 (BM 02) . NL NL NL NL NL NL NL NL NL NL
Serenade B subdilis QST 713 (BM 02) 3 3 2 2 1 1 1 NL ND NL 3
Aviv B. subdilis IAB/BS03 (BM 02) ND ND ND ND ND ND ND ND ND ND ND
Doart caprc and caprylic acids (BM 01) 3 2 ND 2 1 1 2 2 ND 0 3
Cimnacure, Seican cinnamaldehyde (BM 01) 2 2 NL NL NL ND NL NL ND NL 2
Cinnerate cinnamon oil (BM 01) 2 2 NL NL NL ND NL NL ND NL 2
Procidic citric acid ND ND ND NL NL NL ND NL NL NL NL
EF400 clove. rosemary, peppermunt oils (BM 01) 1 2 1 ML MND NL ML ML NL ML ML
Vectonte HB. BB Clonastachys rosea CR-7 4 2 ND 2 ND ND ND ND ND ND ND
Guarda, Thymeguard  essential oil (thyme oil) (BM 01) . . ND 2 ND  ND ND NI WD ND 3
Kasumin kasuganmycin (24} NL NL NL NL NL NL NL NL NL NL 4
ProBLAD Verde Lupinus albus (BM 01) 3 3 1] 0 . 0 0 ] ] ] 3
Timorex (Act, Gold)  natural oil (BM 01) 1 1 2 1 2 2 i ND 2 NL NL
Trlogy, Rango nesm oil (BM 01} 1 1 1 1 1 2 1 ND 2 NL NL
Oxidate, Perasan peroxvacetic acid (oxidizer) 1 2 1 1 NL NL 1 ND ND ML 2
O=zo0/Fh-D medium (19) 3 4 0 3 4 4 3 4 ND NL NL
Ammicarb, Milstop potassium bicarbonate (NC) NL NL NL NL 1 NL WL ND 3 NL WL
All Phase potassium sorbate/sodium lauryl sulfate ML ML ML ML 2 NL ML ML NL ML ML

NC)
Howler Preudomonas chlororaphis AFS009BMO2) 2 1 NL NL NL NL NL NL NL NL 3
Regalia Reynouitria sachalinensis (P 05 BM 01) 2 2 1 1 1 1 1 ND 2 NL 3
Actinovate AG Strapiomyces lydicus (BM 02) 1 1 NL NL NL ML NL NL 1 NL 2
EcoSwing Swinglea glutinosa (BM 01) 3 2 NL NL 1 NL 1 NL ND NL ND
Vintec Trichoderma atroverde (BM 02)F NL NL NL NL NL NL NL NL NL 4 0
PlantShield Trichoderma harzianum (BM 02) NL NL NL NL NL NL NL NL NL 4 0
Y5Y (pending) Papilistrema tervestris FT22AV (BM 02) ND ND ND ND ND ND ND ND ND ND ND
Rating: 5 =excellent and consistent, 4 = good and reliable, 3 = moderate and variable, 2 = limited and/or erratic. 1 =minimal and often

ineffective, | = ineffective, NC =not coded in FRAC. NL =not on label. and ND =no data.

* Registration pending in California.
** Not registered, label withdrawn or inactive in California.

! Alphabetically arranged organic treatments. Note that kasugamycin is a fermentation (natural) product, but not an organic treatment.

! ALS = Alternaria Leaf Spot caused by Alfernaria alternata and A. arboresscens.

3 PM-like refers to a powdery mildew-like disease.

4 Hull rot ratings are for the disease cansed by Rhizopus stolonifer.

SFRAC Codes are also provided as BM- or P-number codes. In general, sulfur compounds are fungicidal and may affect applications of fungal
biocontrols (e.g.. Botector), whereas copper may affect applications of bacterial biocontrols (e.g.. Actinovate, Double Nickel 55, and Serenade).
Rotations must consider these factors.

§ Labeled for Eufypa sp., Borrvosphaeria sp., Cytospora sp.. and other trunk diseases of almond.



ALMOND: TREATMENT TIMING
Note: Not all indicated timings may be necessary for disease control.

Bloom Spring! Summer
Disease Dormant | Pink bud | Full bloom | Petal fall | 2 wks | § wks | May | June/ July
Alternaria 0 0 0 0 0 2 3 3
Anthracnose® 0 2 3 3 3 3 3 2
Bacterial spot 1 0 2 3 3 2 1 0
Brown rot 0 2 3 1 0 0 0 0
Green fruit rot 0 0 3 2 0 0 0 0
Hull rot’ 0 0 0 0 0 0 0 3
Leaf blight 0 0 3 2 1 0 0 0
Rust 0 0 0 0 0 3 3 16
Scab® 2 0 0 2 3 3 1 0
Shot hole* 13 1 2 3 3 2 0 0
Disease At planting | Spring root flush | Summer | Fall root flush
Phytophthora root and crown rot 3 3 2 3

Rating: 3 = most effective, 2 = moderately effective, 1 = least effective, and 0 = meffective

! Two and five weeks after petal fall are general timings to represent early postbloom and the latest time that
most fungicides can be apphed The exact timing 1s not critical but nds on the occurrence of ramnfall.

*If anthracnose was damaging in previous years and temperatures are moderate (63°F or higher) during
bloom, make the first application at pink bud. Otherwise, treatment can begin at or shortly after petal fall. In
all cases, application should be repeated at 7- to 10-day intervals when rains occur during periods of
moderate temperatures. Treatment should, if possible, precede any late spring and early summer rains.
Rotate fungicides, using different fungicide classes, as a resistance management strategy.

*Early treatments (during bloom) have minimal effect on scab; the 5-week treatment usually is most
effective. Treatments after 5 weeks are useful in northern areas where late spring and early summer rains
occur. Dormant treatment with liquid lime sulfur improves efficacy of spring control programs.

*If pathogen spores were found during fall leaf monitoring, apply a shot hole fungicide during bloom,
preferably at petal fall or when young leaves first appear. Reapply when spores are found on new leaves or
if heavy, persistent spring rains occur. If pathogen spores were not present the previous fall, shot hole
confrol may be delayed until spores are seen on new leaves m spring.

*Dormant copper treatment seldom reduces shot hole infection but may be useful in severely affected
orchards and must be followed by a good spring program.

Treatment in June is important only if late spring and early summer rains occur.

7 Make application at 1 to 5% hull split to manage hull rot caused by Rhizopus stolonifer; use earlier June
timings for hull rot caused by M. fiucticola. Apply a second application, mid-way through hull split
especially if hull split is progressing slowly.

Save the Almond Efficacy Table on your computer with the link below or use the
QR code to add the table to your mobile device!

https://ipm.ucanr.edu/agriculture/almond/fungicide-efficacy-for-almonds-diseases/

https://ipm.ucanr.edu/agriculture/almond/fungicide-efficacyndashbiocontrols-and-
natural-products/



https://ipm.ucanr.edu/agriculture/almond/fungicide-efficacy-for-almonds-diseases/
https://ipm.ucanr.edu/agriculture/almond/fungicide-efficacyndashbiocontrols-and-natural-products/
https://ipm.ucanr.edu/agriculture/almond/fungicide-efficacyndashbiocontrols-and-natural-products/

UNIVERSITY OF CALIFORNIA
Agriculture and Natural Resources

UC Cooperative Extension

U

ALMOND NEWS CE

ANR NONDCRIMINATION AND AFFIRMATIVE ACTION POLICY STATEMENT: It is the policy of the University of California (UC) and the UC
Division of Agriculture and Natural Resources not to engage in discrimination against or harassment of any person in any of its programs or
activities (Complete nondiscrimination policy statement can be found at http://ucanr.edu/sites/anrstaff/files/169224.pdf). Inquiries regarding ANR’s
nondiscrimination policies may be directed to John Sims, Affirmative Action Compliance officer, University of California, Agriculture and Natural

2024 Sacramento Valley Orchard Meeting Save the Dates!

Th Feb 1, 7:30 AM - Noon Northern Sacramento Valley Prune Day | Elks Lodge Red Bluff, CA

. . . Sutter Co. Ag Commission-
Fri Feb 9, 8:30 AM - 12:30 PM Sutter-Yuba Peach Day er Yuba City, CA
Tue Feb 20, 7:30 AM - Noon North Sac Valley Olive Day Orland, CA
Wed Feb 21, 8:00 AM - Noon Sacramento Valley Pistachio Meeting Norton Hall in Woodland

. Sutter Co. Ag Commission-
Tue Feb 27, 8:00 AM - Noon South Sacramento Valley Prune Day er Yuba City, CA
. . Sutter Co. Veterans Hall

Wed Feb 28, 7:30 AM - 2:00 PM Sutter-Yuba Walnut Day Yuba City, CA
Th Feb 29, 7:30 AM - Noon Northern Sacramento Valley Walnut Day | Elks Lodge Red Bluff, CA
Tue Mar 12, 8:00 AM - Noon Sac-Solano-Yolo Walnut Day Norton Hall in Woodland

Details for events at: sacvalleyorchards.com/events

To simplify information, trade names of products may be used. No endorsement of named products is intended, nor is
criticism implied of similar products which are not mentioned.
Cooperative Extension Work in Agriculture and Home Economics, U.S. Department of Agriculture, University of California, and County of Tehama, Cooperating.



http://ucanr.edu/sites/anrstaff/files/169224.pdf
https://www.sacvalleyorchards.com/event/northern-sacramento-valley-prune-day-2024/
https://surveys.ucanr.edu/survey.cfm?surveynumber=42114
https://www.sacvalleyorchards.com/event/northern-sacramento-valley-olive-day-2024/
https://www.sacvalleyorchards.com/event/sacramento-valley-pistachio-meeting/
https://www.sacvalleyorchards.com/event/south-sacramento-valley-prune-day-2024/
https://surveys.ucanr.edu/survey.cfm?surveynumber=42115
https://www.sacvalleyorchards.com/event/northern-sac-valley-walnut-day-2024/
https://www.sacvalleyorchards.com/event/sac-solano-yolo-walnut-day-2024/
https://www.sacvalleyorchards.com/events/list/

