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Almond Orchard Management Considerations — Bloom through Early April
Franz Niederholzer, UCCE Farm Advisor, Colusa and Sutter/Yuba Counties
Curt Pierce, UCCE Water Resources Advisor, Glenn, Tehama, Colusa, and Shasta Counties

IRRIGATION

This will be an interesting irrigation season. Rainfall and snow pack at the end of December 2021
were ahead of the previous year, but January was dry enough to erase those gains and the
reservoirs are still low. The best way forward, as we see it, is to:

e Perform a thorough checkup of your well, pump and irrigation system components. A pump
test will identify possible problems such as substantial pressure or flow rate reductions. Learn
to monitor standing and pumping groundwater levels to track changes in groundwater
conditions. Check the Well Completion Report for your well. If available, this site will
provide information regarding the well construction and conditions at completion of drilling,
submitted by the driller as required by regulation. Use the completion reports to find out how
deep the well perforations or screens were installed relative to pumping water levels. This
will provide a sense of whether the pumping water levels are close to going below the well
perforations, screens, or bottom of the well and if the well is at risk of going dry any time
soon. Locate records of the most recent pump installation or repair work. It should provide
pump bowl depth information and assure the groundwater level will not drop below the
pump. Thoroughly check filters, pressure gauges, screens and lines to make sure there are no
plugs or leaks.

e Check out your irrigation system ahead of bud swell and frost risk. Not all orchards can use
water for frost protection, but an early checkup makes sense in a year where early irrigation
may be needed. More information available at:
sacvalleyorchards.com/almonds/irrigation/irrigation-system-maintenance.

¢ If you farm in Tehama, Butte, Colusa, Glenn, Shasta or Yolo Counties you can apply for a
free system evaluation from the Tehama Resource Conservation District Mobile Irrigation
Lab. For more information, or to schedule a free evaluation, please contact: Kevin Greer
(530) 727-1297, kevin@tehamacountyrcd.org.

¢ Ready your soil or tree moisture monitoring tools. Have plant water status (pressure chamber,
etc.) and soil moisture sensor equipment ready to go for the season. New batteries or other
equipment required? Ensure that data collection points align with the known variations within
your orchard.

NOW SANITATION

Orchard sanitation is a critical step in managing navel orangeworm. The target is no more than 2
mummies/tree on average (less if possible) at bloom. In high pressure sites, the target is an
average of 0.2 mummies per tree and 8 mummies on the ground under a tree. Bloom is almost
here, so the window is all but closed on sanitation. Make sure, if you haven’t already...

Cooperative Extension Colusa County ® 100 Sunrise Blvd. Suite E, Colusa, CA 95932
Office (530) 458-0570  Fax (530) 458-4625 e http://cecolusa.ucanr.edu/

A Celebration of Science and Service

{


http://cecolusa.ucanr.edu/
https://water.ca.gov/Programs/Groundwater-Management/Wells/Well-Completion-Reports
https://www.sacvalleyorchards.com/almonds/irrigation/irrigation-system-maintenance/
mailto:kevin@tehamacountyrcd.org

2|Page Sacramento Valley Almond News Bloom, 2022

Finish the job by mowing by March 1. Make sure to blow/sweep downed mummies into middles/windrows

and flail mow (or disc or shred) to ensure destruction of mummy nuts. Do this by March 1 to make sure NOW
are still in the mummies when they are shredded. When flail mowing mummies, make sure the mower speed
is slow enough and your mower height setting low enough so that all nuts are shredded. Double-check the

windrows after a pass or two to ensure that all nuts are being shredded.

WEED MANAGEMENT

If not done already, talk with your PCA about a preemergence herbicide program for weed control in tree
rows (strip sprays) before chances of rain pass completely. Some rain (up to an inch) is needed to incorporate
preemergent herbicides within one to four weeks after application (check the label and/or with your PCA).
Prepare for sprays by removing leaves or dead weed cover from strips. Applications made to clean soil will
last longer and be more effective.

Weed management can be particularly difficult in newly planted and young orchards, as weeds get plenty of
sun, water, and fertilizer. See the article in this newsletter on young orchard weed management.

White paint alone, does NOT protect young tree trunks from herbicide damage. Trunk cartons can provide
protection from herbicide injury for young trees. See the article in this newsletter on trunk protection/cartons.
Learn more at: ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=38701 or
growingthevalleypodcast.com/podcastfeed/trunkprotection

DISEASE MANAGEMENT

Get your sprayer(s) ready before needed. Check for worn or broken parts (nozzles, strainers, pressure
gauge(s), etc.) and replace as needed. Calibrate the sprayer by measuring ground speed and spray flow
(Gallons/minute). Target most of the spray volume towards the upper canopy as rainfall will redistribute the
spray materials downwards. The general rule is at least 2/3' of the spray volume (gallons per minute) should
go out of the top half of the open nozzles.

Protect flowers during bloom with fungicides as needed, based on orchard history and weather conditions.
The most current fungicide efficacy and treatment timings table for almond diseases are included in this
newsletter.

If bloom weather forecast is clear (little/no rain), a single fungicide application at 30% to 40% bloom is
effective for disease control using locally systemic fungicide(s) [FRAC 3, 9, and/or 11].

If bloom weather forecast indicates significant precipitation, apply two bloom fungicide sprays, one at pink
bud (roughly 5% bloom) and one at full bloom.

o Every-other-row spraying (with calibrated sprayer) delivers effective disease control at pink bud.
After pink bud, every-other-row spraying = every-other-row protection.

o If warm storms are forecast (temps in the low 60’s), include at least one fungicide active on
anthracnose in each application (see efficacy tables in this newsletter).

o If cold storms are forecast at bloom, include at least one fungicide active on jacket rot (see efficacy
tables in this newsletter). FRAC 3 fungicides are largely ineffective on jacket rot.

o Freezing/wet bloom weather = elevated risk for flower damage from bacterial blast. Frost protection
helps reduce blast damage (see bullet on frost control). Kasumin® antibiotic is the most consistently
effective treatment in UC trials, and has been granted a Section 18 emergency registration for
2022 (Feb 1-April 15, 2022 in selective counties). Biologicals such as Actinovate AG and Botector
provided some reduction in blast damage in trials in cherry, but less than Kasumin®.

HONEY BEE SAFETY

Bee kind to bees in your orchard; you need them to be healthy! Start spraying in the afternoon after pollen is
gone from the orchard for the day (stripped by the bees) and use only fungicide in the tank. (B.t. insecticide is
bee safe and is the only exception to the “just fungicide” rule).

Hive removal from orchards is recommended when 90% of the latest blooming trees in the orchard are at
petal fall.

PRACTICAL CONNECTED TRUSTED
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FROST PROTECTION

Days before freezing conditions are predicted, close mow your orchard middles (vegetation should be < 2
inches tall). Once a freeze is forecast, irrigate to wet the top foot of soil one to two days ahead of the event.
Moist, firm, and bare/close mowed orchard floor stores and releases more heat on cold nights than orchards
with taller vegetation or recent cultivation. Check your irrigation system to make sure it can function at bloom
in case freezing temperatures are forecast.

If sprinkler irrigation is available and a freeze is forecast, turn on irrigation before wet bulb temperatures
reach the critical crop values; turn off water once the wet bulb temperature is above the critical values (or
when all the ice melts). Click HERE to see critical values for many varieties and flower stages.

Drip irrigation provides no benefit when run during frost, but irrigating a day or two ahead of cold (especially
with the greater wetting surface of double line drip) gives time for wet soil to warm with sunlight and store
more heat to release on a frosty night. A dry soil surface crust can prevent heat storage during the day and its
release at night; re-irrigate the surface few inches of soil if the surface dries out.

National Weather Service has a web-based calculator that calculates wet-bulb temperature from dry bulb
temperature and relative humidity. See it at: weather.gov/epz/wxcalc_rh. Assume 1013 millibars atmospheric
pressure — that is the pressure used to develop tables. Know the soil type areas within your orchard and set
irrigation rates accordingly.

INSECT PESTS

If peach twig borer (PTB) requires treatment, products containing only the active ingredient Bacillus
thuringiensis (B.t.) can be used at bloom with minimal impact on honey bees (when bee-safe application
practices are followed). PTB can also be controlled with a delayed dormant spray or “May spray” (based on
degree day timing), so bloom-timed B.t. applications, while effective, are not essential. More information on
PTB management is available at UC IPM or SACVALLEY ORCHARDS.

Hang San Jose scale and Oriental fruit moth traps by mid- to late-February; navel orangeworm and peach twig
borer traps by mid-March. Begin accumulating degree days once biofix has been established. Click HERE for
more information on almond insect pests.

If mating disruption is part of your IPM program for NOW, deploy dispensers by late March or early April.
NOW pheromone traps should be shut down (catching no male moths) with good dispenser placement, so
make sure your monitoring includes egg and bait bag traps to follow NOW activity. Click HERE for more
information on navel orangeworm from UC IPM.

Tell your almond, walnut, and pistachio neighbors if you are using mating disruption, as NOW pheromone
trap catches may be affected in areas outside of the treated orchard. With NOW, the more effective your
neighbors’ management programs are, the better off you will be.

NUTRIENTS

Crop load determines most fertilizer need in mature orchards. The 2021 crop/acre in the Sacramento Valley
was generally light and experience suggests that, weather permitting, the 2022 crop should be heavier. This
means extra attention to nitrogen and potassium timing and rates. A potentially larger crop, uncertain nut
prices and higher fertilizer prices makes nutrient planning a challenge.

The Almond Board of CA has a valuable publication on Nitrogen Best Management Practices in Almond
based on Almond Board funded UC research. Click HERE to link to that publication (also see the entire link
written out at the end of this article). See an average orchard annual N budget table, reproduced from the ABC
Nitrogen BMP publication, in this newsletter.

Apply approximately 20% of the year’s predicted nitrogen (N) by late February or March (no later than full
spur leaf out). For mature trees that have filled their space, some portion, likely roughly in keeping with the
timing of demand of the crop, of the N for vegetative growth (see the table of annual N budget through the
life of an orchard) should be applied at this same timing to support growth of new fruiting wood.

Start your K fertigation program in March or early April if dry fertilizer was not applied at all in the
fall/winter.

PRACTICAL CONNECTED TRUSTED
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e Inareas where high boron is not a problem, 1 to 2 Ibs Solubor®/acre as a canopy spray (equal to 0.2 to 0.4 Ibs
actual boron/acre) applied before bloom (no later than pink bud) can increase nut set and yield if a fall spray
wasn’t used and previous year hull samples showed low boron (B) levels. Even if hull B levels were up last
year (but less than 200 ppm B), growers should consider a light rate (0.2 Ib actual B) if nothing has been done
to date. If planning a pink bud boron spray, spray late in the day to avoid direct spraying of any wandering
bees.

Links to online resources for almond orchard management:

e Almond Board of CA Nitrogen Best Management Practice (BMPs):
almonds.com/sites/default/files/2020-12/ABC_Nitrogen_8.5x11 vmags.pdf

e Almond Board of CA Bee BMPs:
almonds.com/sites/default/filessALM 189395 HBBrochure 8 5x11 Website F.pdf

e UC IPM Guidelines for Almond: ipm.ucanr.edu/agriculture/almond/

e UCCE Sacramento Valley Orchard Source: sacvalleyorchards.com/almonds/

e UC Davis LAWR Frost protection/Sprinkler on/off:
biomet.ucdavis.edu/frostprotection/Start&StopSprinklers/FP001.htm.

Potted tree irrigation after planting: Getting the first year right
Franz Niederholzer, UCCE Farm Advisor, Colusa and Sutter/Yuba Counties
Dani Lightle, Former UCCE Farm Advisor
This is a revision of an article originally published in
Almond Newsletters and SacValleyOrchards.com in 2016

Potted nursery trees are here to stay, but they have challenges and a learning curve for growers accustomed to planting
bare root trees. One of the major challenges is irrigating during the orchard’s first year. If your orchard is planted by
tearing open the root ball of potted trees at planting, spreading the roots, and turning your trees into an almost bare
root condition, then disregard the rest of this article!

Leafed out trees are actively growing and begin using water immediately after planting. The challenge is irrigation
water must go directly into the potted soil media. After roughly 30 days, when the tree roots have grown out of the
potting media into the surrounding native soil, irrigation water delivery must shift from the original potted root ball to
the native soil.

Why this complete shift in irrigating potted trees after the first month in the ground? It’s because very little water will
move across the large difference in textures between the potted soil media and the surrounding native soil — especially
when the local soil is a fine textured soil (loam, clay loam, etc.) common to the Sacramento Valley prune growing
regions (Figure 1). Water applied to the native soil after planting will be drawn to the continuous small pores of the
dry native soil away from the newly planted tree, and not into the larger pores of the potting media. Water applied
directly to the top of the potted soil media will move freely in the potted media but won’t drain out of the potted
media until the potting material is saturated, again because the water won’t move easily between the two soils. In both
situations, water does not move readily across the boundary between the native soil and the potting media due to
textural differences.

PRACTICAL CONNECTED TRUSTED
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Figure 1. This sequence of photos shows the movement of water applied to Tehama series silty-loam soil. Water was
applied at the blue arrow, approximately 4 inches from the potting soil. Total elapsed time was 51 minutes. Water
moved downwards and laterally but did not cross the boundary into the potting soil. More details HERE (photos by D.
Lightle).

It takes about 30 days for tree roots to grow out of the pot and into the surrounding soil under good growing
conditions. So, water the potting media for the first 30 days, then check to make sure roots have grown out into the
surrounding native soil (yes, you will need to dig a hole!). If they have, move the water source, drip hose(s) or
microsprinklers away from the tree. At first, put the water delivery within about a foot of the trunk, then, as the roots
extend more, move the water source to its permanent location. Properly irrigating newly planted potted trees on flood
irrigation (or furrow irrigation in the first year or two) is challenging unless you can individually irrigate (“tank”) trees
several times during the first 30 days while the roots grow out of the potting media.

How can water be delivered directly to the potting soil and then shifted away? Here are some ideas (but not all
options) offered by experienced nursery representatives:

e Stake a microsprinkler by the trunk and cap it to direct water downwards onto the potting soil. Once
the roots have grown out beyond the potting media, take the cap off and move the sprinkler to a
permanent location.

e Stagger a double-hose drip system so the emitters are evenly spaced along the tree row — basically
making a big single line drip hose with emitters at half the distance apart along the row compared to

PRACTICAL CONNECTED TRUSTED
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each single hose. Throw a shovel of soil on top of the hose to keep water from running along the
hose away from the tree, especially when trees are planted on cut-out berms (“islands”).

Cut a shallow “V” in the top of the berm or island before the trees are planted and lay drip hose in
the “V”, reducing the risk of water running down the hose away from the tree.

We’ve had numerous encounters that required troubleshooting irrigation problems with newly planted potted trees,
and we’ve consistently observed some common errors.

Short irrigation sets are essential to meet tree water needs while also avoiding saturated conditions in the
potting media immediately after planting.

For the first month after planting, growers should not time irrigation using soil moisture sensors set in the soil
outside the potted media area. These measurements don’t show the water status of the roots in the potting
media. Irrigate by water status of the root ball (dig down and feel it) and/or the estimations of ET use by small
trees (sacvalleyorchards.com/blog/young-orchards and cesutter.ucanr.edu/files/102712.pdf).

When calculating water delivery volume, use only the water delivered by the emitters close to the roots, don’t
include water applied out between the trees. Water delivered by a microsprinkler or drip emitter halfway
between two, newly planted potted trees is not being used by either tree.

Don’t continue adding a large amount of water to the potting soil region for an extended period of time. This
will saturate the potting soil and encourage crown rot (see photo) — even in plum rooted trees (M29C, M40,
M?2624), or part plum rooted trees (Krymsk 86, Rootpac R) that are generally tolerant of “wet feet”. This is
extremely important for rootstocks that require well drained soils (hybrids like ‘Atlas’ and ‘Viking’, peach
seedlings like ‘Lovell’).

S —

Adequate root zone moisture is essential to good, sustained tree growth
and root health — especially in the first leaf. Excessive soil water will
drown the roots or invite Phytophthora infection in the crown and/or
roots. Dry soil limits tree growth and eventually, survival. The extra effort
to get potted tree irrigation right the first year will pay off with the best
possible start for the orchard.

Photo. Failure to move microsprinklers
away from the trunk led to trunk
disease and tree death.

Photo: D. Lightle.
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Protecting Young Almond Trunks with Cartons
Luke Milliron, UCCE Orchard Advisor Butte, Glenn, & Tehama Counties

It can be difficult to know when to replace or remove tree cartons. Being too early (photo 1) or late (photo 2) with
carton removal has been the source of numerous farm advisor calls over the years.

Problems with removing cartons too EARLY:
The orchard is a harsh new environment for a potted or bareroot tree from the nursery. The paper carton (aka tree
protector, trunk wrap) that comes with the tree from the nursery, along with diluted white latex paint help protect trees
from sunburn, and Pacific Flatheaded Borer. However, UCCE research has recently shown that white interior latex
paint (diluted 50/50 with water) may provide little, if any, benefit in protecting the truck from herbicide damage.
Instead, the physical barrier of the carton is needed to protect young, green bark from self-inflicted herbicide drift
damage.

From planting onwards, there are a few key decision/action
points for trunk cartons. At planting, cartons provide
continuous coverage, are easy to apply and settle with the soil.
If the trees are not painted, trunk protecting boxes should be
flattened (look like ¢ this from the top, not this 0) to avoid
“box burn”. Now, some nursery tree carton interiors are black
at the top of the carton to help avoid box burn. For more “at
planting” considerations see: Sacramento Valley Orchard
Source article.

There is the concern that the paper carton will disintegrate
before trunks are sufficiently hardened off to be resistant to
herbicide injury. There needs to be more research on when you
can safely remove cartons and not worry about trunks being
damaged by herbicide. Former UCCE advisor David Doll (aka
The Almond Doctor) suggests “...keeping them on through the
summer of the second year as it provides protection for the late
spring burn down while still giving an opportunity to remove
them before debris and tree growth makes it more difficult.” In
their research showing that paint did not protect trunks former
UCCE intern Drew Wolter and advisor Dani Lightle found that [
nine weeks of hardening off (i.e. time between carton removal | <

and herbicide application to the trunk) significantly reduced 0 & iy v
herbicide damage. Therefore, there are both orchard age (late P “piibis! 2 .‘ - >,
in 2" leaf) and hardening off (maximize time between carton  pnoto 1. Sunken and darkened bark are damage

remova! and next _herbicide application) components to symptoms from Glufosinate (e.g. Rely 280)
preventing herbicide damage to young almond trunks. Of trunk damage. The inserted nails were used as
course, avpld sel_f-lnfllc'geql herb|C|d_e injury by following best part of a research trial to determine bark growth.
practices, mcll_Jdln_g av0|d|_ng spraying near tree trunks when Photo credit: Drew Wolter.

possible, considering a strip spray program without a green )

bark label warning, and avoiding spraying during windy Glufosinate damage can also appear as small
conditions. More information on herbicide management in gum balls on the trunk. More pictures and keys
young orchards can be found in the article in this newsletter. for distinguishing it from Phytophthora, band

canker, and bacterial canker: here.
Problems with removing cartons too LATE:

Keeping wraps on too long is also asking for problems! You always want open air between the carton and the tree
trunk. What you don’t want is water trapped between the carton that’s pressed against the enlarging trunk -- that’s
asking for a Phytophthora infection, and there are several ways that can happen. Debris like leaf litter may accumulate
between the trunk and the carton over time and trap moisture against the trunk/crown of the tree. If you have higher
angle sprinkler irrigation or heavy rainfall, mud can seal the bottom of the carton to the soil and the carton will fill
with water. It’s a good practice to periodically go through and gently lift each carton a few inches, ensuring that it

PRACTICAL CONNECTED  TRUSTED
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hasn’t become sealed to the soil surface or had the bottom couple of inches buried by soil and pressed against the
trunk — just watch out for wasps when doing this! If the carton is not occasionally lifted from the soil line, there’s a
risk that when the carton is removed, the portion of the carton buried below the soil surface remains. Although the
paper component of the buried carton quickly disintegrates, the plastic film coating remains and traps water against
the crown of the tree. A final practice to avoid is waiting to remove the carton until after the trunk has grown snug to
the carton (photo 2). When the carton and trunk are snug, every time the carton gets wet, it keeps the trunk wet for a
prolonged period and risks disease infection.

A\ LISy 4 '< 7‘!;‘ N UL \
Photo 2. Trunk cartons were left on the trees in this orchard until the trees had grown snug to the carton. Although
there were no Phytophthora infections seen in this orchard at the time of the photo (August 30, 2021), the longer the
cartons are left on, the higher the risk of problems. Photo: Luke Milliron.

Side note: Carton or no-carton, we want to keep water off tree trunks and crowns! The one exception to this
guidance is those roughly 30 days after planting a potted orchard (see article in this newsletter). However, going
forward, the best practice for all orchard crops is to keep water OFF the trunks. There are no roots taking up water at
the base of the trunk and it’s a high risk for fungal and bacterial canker infections that can severely shorten the life of
your orchard. Use emitter location and type as well as sprinkler stream-splitters to keep trunks and tree crowns dry

and disease free!

Late Winter to Early Spring is the Most Effective Time for Gopher Management
Katherine Jarvis-Shean, Orchard Systems Advisor
Roger Baldwin, Human-Wildlife Conflict Resolution Extension Specialist

As Valentine’s Day approaches, folks may be feeling the romance in the air. Unfortunately for almond trees, humans
aren’t the only ones in an amorous mood this time of year. Late winter to early spring (roughly December through
early March, depending on climate) is also the time of year that pocket gophers are usually cranking up their Barry
White playlist. This reproductive pulse generally results in three to five young per litter, roughly doubling to tripling
the population of gophers that feed on almond roots and crown. That’s one reason why reducing gopher populations

PRACTICAL CONNECTED TRUSTED
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ahead of this reproductive pulse is the most time-effective way to reduce gopher damage in your orchard. Soil is also
generally moister this time of year. This means gophers are more likely to be making fresh mounds, making them
easier to find. It also makes the necessary management easier when digging and probing, and safer and more effective
when fumigants are used. Three commonly used tools in an integrated gopher management program include trapping,
rodenticides and burrow fumigants.

Trapping is highly effective for controlling gophers. Though trapping can be time-consuming, the cost is generally
offset by the effectiveness. Research has found ways to reduce time spent deploying and checking each trap, and
increase effectiveness. Recommendations for gophers include:

e Settraps in active burrows. Look for mounds with darker, freshly disturbed soil.

o Use the most effective trap. Head-to-head research found the Gophinator, available online, caught more
gophers than the more widely used Macabee trap. This appeared to be because the Gophinator out-
performed the Macabee with mid-sized and larger gophers. To modify a Macabee trap to catch large
gophers, place a cable restraint (0.06 inch in diameter, 9 inch in length) to the front of the trap. However,
even with this adaptation, the Gophinator has been found to be more effective.

o Don’t spend time covering trap holes. Trials found covering trap holes slightly increased gopher trap
efficiency in spring and summer, but did not increase the number of gophers captured per day given the
increased amount of time spent setting and checking covered traps.

e Don’t worry about scent with pocket gophers. \Wearing gloves to avoid transferring human scent to the
trap has not been found to affect trap catch rates.

See Dr. Baldwin demonstrate setting gopher traps in this video.

Rodenticides can be used by inserting into gopher tunnel systems. Strychnine is by far the most effective rodenticide
for pocket gopher control, but it has become less available in recent years. Application is made through direct
placement into the burrow system via hand application, an all-in-one probe and bait dispenser, or through a tractor-
drawn burrow builder. Pocket gophers can become resistant to strychnine if it is used repeatedly as the only
management tactic, so be sure to mix other tools in occasionally when using a strychnine baiting program. All
rodenticides are considered restricted-use products when used in production agriculture settings. Zinc phosphide may
be an easier rodenticide to find and purchase. However, it is sometimes avoided by gophers, and as such, may not be
the most effective strategy. First-generation anticoagulants (e.g. chlorophacinone, diphacinone) can be used to
manage gophers, although they are often not very effective because they require multiple feedings by the target pest.

Burrow fumigation. Fumigant gases must stay in the burrow system to be effective, so proper soil moisture and no
soil cracking are critical, making this the key time of year for using this approach. There are several fumigant options
which have varying degrees of efficacy.

Aluminum phosphide is effective in controlling pocket gophers, but is a restricted use material that can only be used
by or under the direct supervision of a Certified Applicator. Pellets or tablets dropped into tunnels react with moisture
in the tunnel to create a toxic gas. This means success is contingent upon finding active tunnels, not tunnels that have
been backfilled. If the applicator is new to gopher management, or a little rusty, it’s good practice to probe the
suspected tunnel area, paying attention to the level of resistance once the probe hits the tunnel, then dig out the tunnel
to check whether it’s hollow or has been somewhat back-filled, and repeat this testing until the applicator can tell the
difference between tunnel types at least four out of five times. Note that these pellets or tablets will only turn to gas if
soil moisture is relatively high. If you can ball up a clump of soil at the burrow depth and it maintains that ball in your
hand, then soil moisture is high enough to fumigate; if the clump falls apart in your hand, it is too dry. If properly
applied, this is often the most efficacious mode for decreasing gopher populations, however it can require more effort
because of associated applicator and posting regulations. If there is a large population in an orchard, fumigation with
aluminum phosphide is likely worth the effort, but for smaller populations baiting or trapping is likely more time and
cost-effective.
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Carbon monoxide-generating machines such as the PERC, Burrow Rx, and CO-Jack inject pressurized carbon
monoxide exhaust into the burrow system which asphyxiates the pest. Research has shown the PERC machine to be
moderately to highly effective against ground squirrels but only moderately effective for pocket gophers. Other
pressurized exhaust machines have not been thoroughly tested. Lower effectiveness and higher costs may potentially
be offset by the speed at which acreage can be treated, especially for large orchards or high pest populations. For
smaller acreage, custom service providers that offer use of these machines as a service may also be an option.

The most appropriate approach for a given orchard will depend on the size of the gopher population, the availability
of the material and time, as well as number of acres that the cost of equipment can be shared across. When comparing
efficacy of gopher removal and cost of labor and other inputs (Figure 1), the Baldwin lab found that for infrequent
control (e.g. small acreage), fumigation with aluminum phosphide may be the most cost-effective approach. Trapping
can be more cost effective after more than a few rounds of use because the traps are re-useable, whereas aluminum
phosphide has to be purchased anew each time. Carbon monoxide becomes cost-effective after many more days of
application, assuming a machine is purchased. Hiring as a service may be more cost-effective than shown here.
Rodenticides were not used in this side-by-side comparison, but would likely be relatively comparable to aluminum
phosphide applications if strychnine is applied via an all-in-one probe and bait dispenser.

Whichever approach is used, the most effective population control comes with waiting one to two weeks, then making
a second clean-up pass to remove gophers that weren’t killed in the first round of treatment. Waiting one to two weeks
after the initial treatment period allows you to target remaining gophers that might have been missed the first time
given variable mounding efforts by gophers; it can be a week or more between gopher mounding events. A little
waiting will make the gophers you missed the first time easier to find the second time.

For more in-depth information on managing pocket gopher, see the Pocket Gopher section of the Vertebrate Pest
Control Handbook.
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Figure 1. The amortized daily fixed cost plus labor cost per pocket gopher removed for three management tools in
alfalfa fields during winter in northern California. These calculations assumed an 8-hour work day at $12 per hour.
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Weed management in young almond orchards
Franz Niederholzer, UCCE Farm Advisor, Colusa and Sutter/Yuba Counties

Successful new plantings are key to the economic future of an almond growing operation. Development costs and
income expectations are high. Any setbacks in new, non-bearing orchard growth or health can be costly, distracting
and stressful.

Weed management is a major management focus and potential stress point in young orchard development. Driven by
full sunlight and regular water and nutrient deliveries, rapid weed growth is often much more of a concern in non-
bearing blocks than foliar/nut diseases and insects. The journey to a successful, bearing orchard can be rough if weeds
get out of control. The following are some considerations to contribute to a smooth(er) trip.

Uncontrolled or poorly controlled weeds use water and nutrients intended for developing trees, hide tree-damaging
voles and gophers from predators, and require extra labor to clean up. Heat (propane flamers, etc.) can control weeds,
but requires repeat applications and is rough on plastic irrigation hose. Weed cloth controls weeds, but hides vole and
gopher activity. Given the current lack of viable alternatives, cost effective weed control practices are largely limited
to herbicide use — preemergent, postemergent or both. Both practices (pre or post emergence) can deliver effective
weed control, but as challenges (herbicide-resistant weeds) and costs (labor and herbicide) grow, reconsidering costs
and benefits of each approach is worth doing. Considerations differ for different aged plantings, so they are addressed
by year.

Always consult with a licensed PCA regarding materials, rates and timings before applying a pesticide. Always
read the label.

Know the players in your weed management program. Scout and ID the weeds in an orchard
to help determine what materials to use. Not all herbicides control the same weeds equally
well. Match the herbicide(s) to the weed(s).

Preplant: Have a weed management plan before planting. Know, if you can, the history of weeds in a block and work
to limit those when planting. Pre plant timing use of preemergent herbicides is allowed on a handful of labels ahead of
planting. If a preemergent is used ahead of planting, use extra caution when planting, being careful not to place soil
with residual herbicide (top couple inches of soil) back into the planting hole after the baby tree has been placed.

First leaf: Staying on top of weeds in the first year after planting is important to get early growth. A strong weed
control program in first leaf also helps prevent rodents, especially voles, from damaging the bark. Either pre- or
postemergent herbicides can be used in the first leaf (if allowed by the label).

Applying preemergent herbicide(s) helps control weeds without the need for repeated postemergent herbicides
through the season, although a small amount of rain or irrigation water is needed within several weeks of application
to incorporate these materials. Preemergent herbicide application before or shortly after planting can help reduce risk
of weeds out of control in a wet spring when the grower can’t get in to spray burndown (postemergent) herbicides.
There are only a handful of registered preemergent herbicides for first year use (e.g. Prowl, Surflan, Trellis and Goal),
but they are effective on many weeds (see the link to “UC IPM Susceptibility of Weeds in Almond to Herbicide
Control” chart at the end of this article). Most of these preemergent herbicides work on the roots of seedling weeds
and have limited uptake by aboveground parts of weeds or trees contributing to the margin of crop safety.

Postemergent herbicides such as Rely 280, Treevix, Roundup, Gramoxone, etc., are effective on weeds through the
first leaf where trunk protectors (nursery cartons) are in place and in good shape. Without protective cartons/trunk
guards, postemergent herbicides can damage vulnerable green bark on first leaf trees. For best results, include
surfactant and/or activators on the label at the rates and mixing order listed. Repeat applications are needed when
using a “ Postemergent only” plan for weed management in the first leaf. As always, match the herbicide to the weeds
present and follow the label. For best results, include surfactant and/or activators on the label at the rates and mixing
order listed.
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Intact trunk protectors (nursery cartons) are a critical part of first leaf weed control. Tree exposures to herbicides
should be fairly limited as long as the spray stays below the top of the carton and off low branches. Smooth out row
middles wherever possible to keep boom bounce down and the spray away from lower branches.

Second leaf: Postemergent herbicide use in second leaf trees is tricky as protective nursery cartons may have been
removed but young trunk bark is still sensitive to certain herbicides. In recent UC research results, trunk protection
practices, ranked from worst to best protection, were fresh 50/50 white latex paint/water < 9-week-old 50/50 paint <
no paint, 9 weeks after nursery boxes pulled < nursery boxes still on the trees. The somewhat unexpected results about
the latex paint was attributed primarily to hardening of the bark after carton removal rather than directly to the paint
treatment

Most
Protective

Least
Protective

Many preemergent labels allow application after trees have spent a year in the ground. Prior to second leaf, consider

applying a preemergent (with postemergent for control of existing weeds) in the winter or early spring while nursery
cartons are still protecting the trunks, then remove the cartons and allow the trunk to harden before following up with
any postemergent spray(s) in the summer if needed.

Third leaf: The bark on trunks should be tougher at this time, so more options are registered for use at this time due
to lower risk of crop injury, but efficacy still hinges on building a strategy based on the particular species you want to
manage, when it is most vulnerable.

For the best postemergent herbicide for fleabane control, in research by Dr. Brad Hanson’s Lab at UC Davis, Rely
280 (and similar products) or Treevix were the most effective. Tank mixing with glyphosate (Roundup) often delivers
the best control across weed species in an orchard. Field bindweed (morning glory) can be controlled with glyphosate
but care should be taken to mnimize spray drift and almond trunk exposure because of potential crop injury. Timing is
critical to effective weed control with postemergent herbicides. Early is better than later as smaller weeds are easier to
control than larger ones. For example, once fleabane “bolts” (changes from the low growing rosette to a more upright
form), herbicide control is very difficult.

e Consider managing weeds in the row middles in young blocks so those areas don’t become a huge seed bank
for the critical zones down the tree row. Cover crops can shade out summer weeds. Other strategies for killing
young weeds in the row middle before they set seed include light tilling or herbicide spray(s).

o How a herbicide is applied is important for good results. Spray application of herbicides must be done
carefully to put the herbicide where it works on the weeds, not your trees. Smooth row middles reduce
chances of boom bounce. This, along with low spray pressure and low-drift nozzles, reduce off-target
spraying. Careful training of applicators and setup of spray rigs is also important to a safe and effective spray.

e Systems that trigger sprayer nozzles to spot spray scattered weeds are used effectively in field cropping
systems. To my knowledge, this technology is little used in orchards. In a year where herbicide availability is
possibly limited, automated spot spraying could be a way to stretch materials while spraying problem weeds
that are young and more vulnerable.

Rising costs of labor and postemergent herbicides and an increasing number of glyphosate-resistant weeds makes
young orchard weed management an ever-increasing challenge. When looking for successful, cost-effective weed
management solutions, consult with your PCA and consider all the timing, material and technological options
available.
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Online resources for weed management

o Weed ID page: weedid.wisc.edu/ca/weedid.php

e UC IPM Susceptibility of Weeds in Almond to Herbicide Control:
ipm.ucanr.edu/agriculture/almond/Susceptibility-of-Weeds-in-Almond-to-Herbicide-Control/

e \Weed article: sacvalleyorchards.com/almonds/weed-control/building-an-effective-orchard-weed-
management-program/

e UC IPM Integrated Weed Management in Almond
https://www?2.ipm.ucanr.edu/agriculture/almond/Integrated-Weed-Management/

e UC Weed Sci Blog: ucanr.edu/blogs/UCDWeedScience/

e UC Weed Research and Information Center: wric.ucdavis.edu/

e Paint does not protect young almond trunks: ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=38701

Save the Date!
2022 Nickels Field Day
Tuesday, May 10

Follow us on Twitter

For timely almond, pistachio, prune, & walnut orchard management reminders,
pest and disease information, events, blog posts and more!

Use your phone to scan our QR code by opening your phone’s camera app and
hovering over the QR image below:
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