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Effect of Impermeable Film on Herbicide Tolerance in Strawberry
Steve A. Fennimore and John S. Rachuy, University of California-Davis

Pretransplant herbicides, such as oxyfluorfen and
flumioxazin, have become standard treatments in the
majority of California strawberry plantings. Both herbicides
provide excellent control of little mallow, a key weed of
strawberry. Chloropicrin and 1,3-D are the principal
fumigants used in strawberry, but neither controls all weeds
to the extent needed. Oxyfluorfen and flumioxazin are
applied to fallow beds at least 30 days before transplanting
and before mulch film installation. Our initial work 15 years
ago found that mulch must be applied prior to transplanting
to protect the strawberry foliage from treated soil that might
bounce up on the plant during initial sprinkler irrigation for
Strawberry field (Photo credit: California Strawberry
Commission)
setting the plants or rainfall. The plastic mulch provides a
protective barrier for the strawberry plants by preventing bounce of treated soil. This system worked well for
years, but then we started hearing of strawberry injury from herbicides. Conditions had changed.
The availability of good quality mulch films that limit fumigant emission, i.e., impermeable film, have come
into widespread use over the past 10 years. Where fumigants are applied by drip chemigation prior to
strawberry transplanting, the fumigant is trapped in the soil where it kills soilborne diseases and weed seed.
These impermeable films are multilayered with impermeable layers that greatly limit fumigant emission
compared to traditional permeable films. We began to hear reports, primarily from Ventura County, that
growers were seeing more herbicide injury on strawberry. We decided to try to find out why.
Impermeable film and standard film were compared and evaluated for weed control and herbicide tolerance in
strawberries at Salinas, CA. Herbicides evaluated were flumioxazin (Chateau) at 0.05 and 0.1 lbs. ai/A and
oxyfluorfen (GoalTender) at 0.25 and 0.5 lbs. ai/A (Table 1). The trial design was a randomized complete
block with four replications. Each replicate plot was a single, 48-inch wide strawberry bed by 30 ft. long.
Pre-transplant herbicide treatments were applied October 17, 2017 to the bed top soil. On October 18, 2017
the impermeable and standard film were installed on paired beds, one had impermeable and one standard film.
The entire trial was fumigated with drip-applied Triform 80. Strawberry “Cabrillo” was transplanted
November 15, 2017, at 29 days after herbicide treatment. Weed densities, crop injury, crop stand, plant
perimeter and fruit yields were evaluated.
The use of impermeable film on beds treated with GoalTender at 0.50 lb ai/A prior to transplanting increased
crop injury (leaf curling, plant stunting), and decreased foliage perimeter size when compared to standard film
(Table 1). Yields were similar for all treatments. GoalTender should only be used with standard film. Our
theory is that the impermeable film traps the GoalTender at higher concentrations and funnels the herbicide
liftoff through the planting hole. Flumioxazin does not lift off so no difference is observed between the two
mulch films.
(continued on Page 3)
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Table 1. Crop injury ratings, plant foliage perimeters and total fruit yield
Herbicide
Rate
Injury 4/27/18
Perimeters
Inches 4/18/18
lb ai/A
Impermeable
Standard
Impermeable
Standard
None
0
0c
0c
27.9 bc
31.4 ab
Chateau
0.05
0.6 bc
0.1 c
29.4 ab
31.1 ab
Chateau
0.1
0.5 bc
1.4 ab
29.0 ab
30.4 ab
Goaltender
0.25
1.3 b
0.3 bc
30.3 ab
30.3 ab
Goaltender
0.5
2.5 a
0.3 bc
23.6 c
33.6 a

Yield ¹ Tons/A
Impermeable
28.3
28.0
29.8
30.6
29.7

Standard
30.6
30.8
28.1
30.6
32.0

¹ Fruit yield collected from May 5 through September 12, 2018.
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Status of Bearded Sprangletop Control in California Rice
Katie Driver and Kassim Al-Khatib, Department of Plant Sciences, UC Davis

Bearded sprangletop (Leptochloa fusca ssp. fascicularis) has
become more of a troublesome weed in recent years in California
rice. For many years, much of the weed control work has been
based on many Echinochloa species, which are more competitive
than bearded sprangletop. Due to the focus on Echinochloa
species, weed control is more understood for these species and
typically higher efficacy is achieved. In many rice fields across
the Sacramento Valley where Echinochloa species are controlled,
you will see another weed filling the niche and lately that weed
has been bearded sprangletop. Little is known about the biology
and phenology of bearded sprangletop in California rice fields,
making controlling the weed difficult. In addition, there have
been many reports of suspected clomazone resistance across the
California rice growing region.
A herbicide resistance survey was conducted in 2017, screening
suspected populations of bearded sprangletop for clomazone
resistance. Only five percent of populations screened were
actually resistant. In a targeted resistance survey the expectation
is a much higher percentage of resistance than what was found in
bearded sprangletop. When you compare this to similar surveys
Bearded sprangletop (Leptochloa fusca ssp.
that are conducted on other weed species in California rice the
fascicularis) inflorescence.
percentage is small. For example, in 2018 47 samples of late
watergrass were screened for herbicide resistance and all 47 were resistant. The level of resistance found in
the bearded sprangletop populations confirmed to be resistant to clomazone was low. Resistance levels ranged
from 1.25 to 5 fold more resistant than the susceptible population.
(continued on Page 4)
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With this information combined, a new hypothesis was formed that the emergence of bearded sprangletop was
delayed in the field and bearded sprangletop was being exposed to sublethal doses of clomazone.
To test the new theory, a field study was conducted at three sites across the Sacramento Valley in the 2018
rice growing season. Emergence was monitored at each site daily and fit to a thermal time model. The model
was able to predict the base temperature for emergence as well as the lag time to first emergence. From this
field studied it was determined that bearded sprangletop is emerging later in the growing season that currently
thought. We found that bearded sprangletop is emerging 15-35 days after flooding, depending on when you
flood your field. When compared to smallflower at 5 days and barnyardgrass at 10 days, sprangletop
emergence is much later when weed control is concerned.
Many of the herbicide treatments that are applied in California rice, including clomazone, are applied on the
day of seeding. Clomazone has a 14 day water holding period, which means after 14 days that herbicide has
dissipated enough that water can be released from the field. When factoring in emergence of bearded
sprangletop to clomazone timing, it is now obvious that we are missing the appropriate weed control timing.
This later emergence could explain why rice producers are getting control failures with clomazone, as well as
the low levels of resistance found in resistant populations of bearded sprangletop.
______________________________________________________________________________________

Pre- and Post-Herbicide Performance on
Threespike Goosegrass in Tree Nut Orchards
Drew Wolter and Brad Hanson, University of California, Davis, Department of Plant Sciences

Introduction
Threespike goosegrass
(Eleusine tristachya) is a
low-growing, coarsely
tufted, warm season
perennial grass, which
has a prominent fold at
the mid rib in young
leaves that flatten when
mature. The most
distinguishable attribute
of this species is its
digitate inflorescence
(Fig. 1, left). This species Figure 1. Digitate inflorescence comparison- threespike goosegrass (E. tristachya) on the left,
is often misidentified due goosegrass (E. indica) on the right.
to its common name and for being closely related to the highly successful invasive, goosegrass (E. indica);
(continued on Page 5)
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however, there are some major phenological and morphological differences. Goosegrass is a large stature and
erect annual with a larger digitate inflorescence, generally having five to eight spikes which are four to fifteen
cm long (Fig. 1, right), while threespike goosegrass is a low-growing tufted perennial, which has a more
compact inflorescence, and fewer, two to four, spikes which are shorter, typically one to three cm.
Cause for Concern
This species was first reported in California in 1967. Since then, threespike goosegrass has become a
significant concern in almonds and other orchard cropping systems across the Central Valley and growers
have observed poor control with glyphosate. Tufted grasses such as threespike goosegrass are particularly
problematic in tree nuts because the plants interfere with nut pick up from the orchard at harvest. Previous
glyphosate dose response work at UC Davis showed that plants treated at the 2-tiller stage survived up to a 2x
rate and when treated a few weeks later, at the 15-tiller stage, they survived up to 16x (Fig. 2).
Figure 2. Glyphosate dose response on threespike goosegrass
(right).
Applications:
Treatments were applied to greenhouse grown plants at the 2tiller (top) and 15-tiller (bottom) growth stage.
Glyphosate rates:
Glyphosate doses ranged from 1/8x (second to left) to 16x
(right).
Note: 1 lb ae/A = 1x
(Hanson et al. 2013 Walnut Weed Control Research and
Extension: Herbicide Efficacy, Crop Safety, and GlyphosateResistant Weed Management in Central Valley Walnut Orchards)

Objective
To evaluate the performance of several pre-emergent (PRE) and post-emergent (POST) herbicides on
threespike goosegrass in order to provide viable control options to California growers, Pest Control Advisors,
and the UC Cooperative Extension network.
Methods
Two field trials were conducted in 2018; one at the Chico State University Farm in Chico, CA in a walnut
orchard and the other in a commercial almond orchard near Livingston, CA. The trial design was a
randomized complete block with four replications. Plots in Livingston were 15 ft by 10 ft with one tree per
(continued on Page 6)
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plot, while plots in Chico were 20 ft by 10 ft with one tree per plot. Herbicide treatments were applied with a
CO2 pressurized backpack sprayer, calibrated to deliver 30 GPA at 30 PSI through three TeeJet XR11003 flat
fan nozzles. A discharge calibration was performed before application and a metronome was used to maintain
travel speed. The herbicide treatments (Table 1 & 2) were applied in a five-foot band on both sides of the tree
row.
Data collection included visual assessments at monthly intervals for PREs, starting one month after the
January 2018 application and continued for five months. One treatment included an additional PREapplication in March as part of a sequential herbicide program. The purpose of this sequential approach was to
apply a second PRE-herbicide closer to germination and emergence of this warm season grass, rather than
relying on a single winter application. POST treatments were applied in May 2018 and control assessments
were conducted at weekly intervals, starting one week after application for approximately one month.
Threespike goosegrass control was estimated using a 0 to 100 scale, where 0 means no control and 100 means
plants were completely killed.
Table 1. PRE-emergent treatments*
Active Ingredient
Trade Name
Rate (product/A)
indaziflam
Alion
3.5 fl oz
indaziflam
Alion
5 fl oz
penoxsulam + oxyfluorfen
Pindar GT
2 pt
penoxsulam + oxyfluorfen
Pindar GT
3 pt
pendimethalin
Prowl H2O
4 qt
oryzalin
Surflan
4 qt
rimsulfuron
Matrix
4 oz
flazasulfuron
Mission
2.85 oz
indaziflam + rimsulfuron
Alion + Matrix
3.5 fl oz + 4 oz
oxyfluorfen + oryzalin
Goal + Surflan
5 pt + 4 qt
flumioxazin + pendimethalin
Chateau + Prowl H2O
10 oz + 4 qt
indaziflam fb pendimethalin
Alion fb Prowl H2O
3.5 fl oz + 3 qt
* fb = “followed by”. Note: AMS (1% v/v), NIS (0.25 % v/v), and Rely 280 (32 fl oz/A) were added to
treatments according to label recommendations.
Table 2. POST-emergent treatments*
Active Ingredient
Trade Name
Rate (product/A)
sethoxydim
Poast
2 pt
clethodim
SelectMax
12 fl oz
fluazifop
Fusilade
12 fl oz
glyphosate (1X)
Roundup Weathermax (WM)
1 qt
glyphosate (2X)
Roundup WM
2 qt
glyphosate + rimsulfuron
WM + Matrix
1 qt + 2 oz
glyphosate + oxyfluorfen
WM + GoalTender
1 qt + 0.5 pt
glyphosate + glufosinate
WM + Rely280
1 qt + 2 qt
* Note: NIS (0.25 % v/v) OR MSO (1% v/v) were added to treatments according to label recommendations.

(continued on Page 7)
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Results
PRE: Since threespike goosegrass can emerge from April through August, a long-persisting pre-emergence
herbicide program is needed. The most effective PRE applied to threespike goosegrass in this study was the
sequential herbicide application of Alion followed by Prowl H2O, which provided 90% control five months
after the initial treatment (Fig. 3). The single product treatments of Prowl H2O @ 4qt/A, Pindar GT@ 3pt/A,
and Alion @ 5oz/A, all provided greater than 72% control five months after treatment (MAT). All other
treatments had less than 68% control five MAT (Fig. 4).
POST: Graminicides such as Fusilade, SelectMax, and Poast, all controlled tillered E. tristachya greater than
75% five weeks after treatment (WAT). Fusilade provided greater than 92% control five WAT. Glyphosate
applied at a common field rate, and twice that rate, proved to be the least efficacious, with less than 54%
control five WAT. Tank mix treatments of glyphosate plus another herbicide had varying level of control five
WAT, including glyphosate + rimsulfuron (37% control), glyphosate + oxyfluorfen (56% control), and
glyphosate + glufosinate (67% control), all shown in Fig. 5.

Figure 3. Comparison of average residual periods obtained by single products vs. sequential herbicide treatments (fb) on
threespike goosegrass from both locations.

(continued on Page 8)
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Figure 4. Control of threespike goosegrass five months after treatment with PRE herbicides. Data are averages of two orchard
locations.

Figure 5. Control of threespike goosegrass five weeks after postemergence treatments. Data are averages of two orchard
locations.
(continued on Page 9)
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Conclusion
PRE: Multiple herbicides in these trials, including Alion, Prowl H2O and Pindar GT, provided adequate
control of seedling threespike goosegrass. The greatest control of this warm season perennial was obtained
with the sequential application of Alion followed by Prowl H2O, presumably due to the second application
made closer to the spring and summer germination. Results from this study suggest that a management plan
utilizing a PRE-herbicide applied later in the spring may minimize seedling recruitment of this species.
POST: Data collected in the 2018 field trials confirmed that threespike goosegrass is extremely tolerant to
glyphosate. Even when Roundup Weathermax was applied at the higher rate of 2 qt/A, threespike goosegrass
control did not exceed 54% and many plants recovered and later produced new shoots and panicles (Fig. 6).
The graminicides tested, Fusilade, SelectMax, and Poast provided the greatest POST control of threespike
goosegrass. Of these, Fusilade provided the greatest level of control in this study, resulting in up to 92%
control five WAT (Fig. 7).

Figure 6. Threespike goosegrass 3 weeks after a 2 qt/A
Roundup Weathermax treatment. Plant exhibits regrowth
and ability to flower.

Figure 7. Heavily tillered threespike goosegrass 5 weeks
after Fusilade treatment. Full necrosis achieved.
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No Math in the Morning:
Herbicide Blends for Utility Site Vegetation Management
Scott A. Johnson, Vegetation Management Specialist, Wilbur-Ellis Company; Stockton, CA

Use of herbicide blends is increasing in California right of way vegetation management (VM). The benefits of
using these blends have logistical, economic, and resistance management benefits for vegetation managers.
This article discusses “Subject Pole” vegetation management programs as an example of using herbicide
blends.
Utility power pole vegetation management is required by the California Public Resource Code (PRC). PRC
Sections 4292 & 4293 state that utility poles located in State Responsibility Area (SRA — protected by the
California Department of Forestry and Fire Protection) with certain hardware are non-exempt or “subject” to
the PRC regulations. This hardware includes fuses and switches that can throw sparks or hot metal that could
be an ignition sources for fires. These regulations require a 10-foot radius bareground zone and an 8-foot high
clear cylinder at base of certain power poles for fire safety. Pole clearing can be manual, mechanical, and/or
chemical. An integrated vegetation management program is best, as it combines all appropriate VM methods.

Figure 1. Pole hardware “subject” to PRC 4292-4293

Figure 2. Pole site compliant with PRC 4292

Reasons for these programs include power line maintenance and protection; fuels management and fire safety;
and electric service reliability, as well as understanding and support from management and the public.
Subject pole VM program are usually performed by utility contractors under contract to the utility responsible
for each service area. Often these contractors are the same companies that mechanically clear under and
around distribution (low-voltage) and transmission (high-voltage) powerlines. Since these contractors often
make cut surface herbicide applications to the stumps of trees removed near powerlines, they already have
Pest Control Business licenses from the California Department of Pesticide Regulation (CDPR), as well as
crew supervisors who hold Qualified Applicator Licenses (QAL) or Qualified Applicator Certificates (QAC).
(continued on Page 11)
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Field crew members are members of the International Brotherhood of Electric Workers (IBEW). These
applicators all receive the annual pesticide training required by CDPR.
Contractors are assigned groups of poles to clear and treat under work authorizations issued periodically by
the utility company. Poles are treated in the fall and winter to receive rainfall to optimize the properties of the
pre-emergent herbicides. Prior to the herbicide treatment, the crew will hand-clear a 10-foot radius circle
down to bare mineral soil. The most common tool to do this is a “McCloud” firefighting tool. This implement
has two heads, one is a pick to remove rock and other similar material. The other head is a large hoe-like end
used to rake soil and also to chop any wood in the pole circle. If the pole site is on a slope, the mineral soil is
pulled in a berm on the downhill side of the pole to mitigate possible off-site herbicide movement. If tall
brush intrudes into the pole area, the crew will also use chainsaws to trim the 8-foot high cylinders required
by PRC 4292. At this time crews may apply a chemical pruning herbicide application of triclopyr and/or
glyphosate.
Pest Control Adviser recommendations are required for herbicide selection. The basic subject pole program
may be written with programmatic recommendations that cover thousands of poles over many counties, but
special site-specific recs may be needed in certain cases. These recommendation sites and targets include:
• General bare ground sites
• Sensitive sites, e.g., near landscape, crops
• Aquatic - creeks, lakes, culverts, etc.
• Woody plants, e.g., brush, berries, trees
The following is an example of a “foundation” bareground pre-emergent herbicide treatment used by several
California utilities:
• 7 oz/ac Esplanade 200 SC (indaziflam)
• 12 oz/ac Portfolio 4F California (sulfentrazone)
• 14 oz/ac Milestone (aminopyralid at spot treatment rate)
• 48 oz/ac Rodeo (glyphosate) for emerged weeds
• 17.25 oz/ac In-Place Deposition Agent (seed oil invert emulsion suspension)
• 8 oz/ac Syl-Tac-EA Surfactant (silicone + ethylated seed oil combination adjuvant)
• Applied in 25 gallons per acre spray volume
This mix has multiple ingredients, some of which are strong grass herbicides, and some which are strong
broadleaf herbicides. This mixture gives a bare ground result which complies with PRC 4292.The multiple
modes of action provide resistance management and a fire-safe site throughout the entire fire season. The
glyphosate controls small weeds that are present. The aminopyralid has both pre-emergent and post-emergent
weed activity, especially for certain glyphosate-resistant weeds. Note that the 14-ounce per acre spot
treatment rate is allowed by the Milestone label.
While very effective, this chemical mix could cause problems for the contractor. They include:
• Six ingredients in this tank mix can create a challenge to carry all these products into the field.
• Mixing errors are waiting to happen, e.g., did I remember to mix in all the materials at the right rate
and in the right order?
(continued on Page 12)

______________________________________________________________________________________________________
Page 11

CWSS Research Update
Volume 14, Number 1
______________________________________________________________________________________________________
(continued from Page 11)

•
•
•

Handling all the concentrated material could possibly result in increased worker exposure. Mixing and
loading is when the most worker exposures occur.
Production time can be lost daily as crews need to mix each day.
Increased mix time can mean increased costs. Increased costs lead to lower contractor profits.

Fortunately, custom blending has become a solution to these challenges. A custom blend has all six
ingredients in one container. Carrying one container into the field reduces logistical problems. There are no
mixing errors because there is no mixing of multiple ingredients. Worker exposure is greatly reduced.
Production time increased, which reduce costs. Managed costs can lead to higher contractor profits. As one
contractor says, “These herbicide blends work great, but best part is “no math in the morning! My guys don’t
have to worry about measuring pouring and mixing multiple ingredients. They just shake up the jug, measure
and pour in one mix, and go. We save a lot of time starting our days. Saving time means saving money.”
Once the contractor, utility, and PCA agree on an appropriate
herbicide mix the blend process is straightforward, as follows:
1. The end-user customer (utility contractor, in this case)
orders and purchases herbicides and custom blending
services from the VM Distributor.
2. The distributor purchases needed herbicides from basic
manufacturers. The distributor then places an order on
behalf of end-user the blend facility.
3. Basic manufacturers maintain bulk herbicide inventories at
the blend facility on consignment.
4. The blender blends and ships product as directed by the
distributor.
Each blend container has the
EPA labels of each
ingredient on the jug or
drum, as well as a list of the Figure 3. 5-gallon blend cubes with EPA
blend contents (Figures 3 and Labels
4). Smaller 5-gallon “cubes” of pre-emergent mixes do require triple
rinsing and disposal, but there is less of this because there is only one jug
for an entire tank mix. The customer could also clean and re-use some of
the cubes as service containers for small jobs where the blend is
transferred from large drums.
Some customers make their first order in 5-gallon cubes (Figure 5), then
follow-up blend orders in 15-gallon or 30-gallon drums (Figure 6), then
transfer smaller amounts to re-used 5-gallon cubes for field mixing. In
this way, triple rinsing is almost eliminated.
Figure 4. 5-gallon blend cube with
ingredients list
(continued on Page 13)
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Figure 5. 5-gallon cube service container

Figure 6. 15-gallon and 30-gallon drums

Blends such as these have resistance management benefits. With pre-emergent herbicides, mixing two or three
different modes of action reduce the likelihood of developing resistance to problem weeds. The sample blend
discussed here has three pre-emergent herbicides (Esplanade 200 SC, Portfolio 4F California, and Milestone);
two post-emergent herbicides (glyphosate – Rodeo or Roundup Pro Concentrate – and Milestone – again as a
post herbicide), as well as a surfactant (Syl-Tac-EA) and a drift retardant (In-Place).
While most of this article has discussed herbicides used in general non-crop sites, there is also the need for a
sensitive site herbicide mix to use near landscapes. An example of this is:
• 1 qt/acre Dimension 2 EW (dithiopyr) for grass control
• 31 oz/acre Gallery SC (Isoxaben) for broadleaf weeds
• 48 oz/acre Rodeo (glyphosate) for small emerged weeds
• 32 oz/acre In-Place Deposition-Retention Agent (seed oil invert emulsion suspension)
• 16 oz/acre Syl-Tac-EA Surfactant (silicone + ethylated seed oil combination adjuvant)
• Hi-Light Blue Colorant (if needed)
In summary, custom blending of multiple herbicides and adjuvants has become an effective tool for fire-safe
vegetation management in California utility rights of way.
A few things to always remember: 1) proper use rates are critical for vegetation management success; 2)
follow label rates for target species, stage of growth, treatment timing, spray volume, and dilution, including
adjuvants; and 3) Application, Rate, and Timing are critical factors for vegetation management success. The
right herbicide, applied properly at the right rate and right time, will achieve the desired vegetation
management objective. Remember — there is no substitute for experience. Take time to learn how to do the
job right.
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Initial Results with Weed Steamer for
Landscape Weed Management
Cheryl Wilen, Area IPM Advisor, UC IPM and UCCE; and Guy Hernandez, Staff Research Associate, UCCE

Applying hot water for weed control has been attempted for decades. The first record I found is a US Patent
213255 granted to Louisa B. Simpson in 1879 to use steam supplied through perforated pipes attached to a
train engine for vegetation control along train tracks (https://patents.google.com/patent/US213255). In theory,
applying water at 60C to herbaceous plants should disrupt cell functions both physically and biochemically in
such a manner that the plant dies (Levitt, 1980). However, in practice that has been found to be difficult,
primarily because the water temperature drops quickly as soon as the water is removed from the heat.
The use of steam or hot water was relatively quiet until about the early 2000’s when the Waipuna hot foam
system was developed. This system used a foamer made of corn and coconut sugars that presumably acted as
insulation and kept the water hotter for an extended period of time. While early results were promising (see
Daugovish et al., 2003 and The Nature Conservancy, 2005). While this system is no longer available,
Weedingtech (www.weedingtech.com) has developed a similar system called Foamstream™ with the foam
made from various plant oils and sugars. Another system, Satusteam™ (www.weedtechnics.com), uses only
water and produced a mixture of saturated steam and boiling water for weed control. The water/steam is
applied at 98-103°C (205-218°F).
In this study, we are evaluating use of saturated steam for weed control in a landscape. Our test site is a city
park in Long Beach California. This park was selected because it had most of the areas of concern that would
be treated with a non-selective herbicide such as tree wells, edging, and areas near a playground.
Using the Weedtechnics Saturated steam SW700, we treated the sites 2 times, one week apart starting in July
2018, and then retreated whenever weed cover was more than 30% (an arbitrary but practical threshold).
Weeds at the site included annuals such as spotted spurge, goosegrass, and common knotweed and perennials
kikuyugrass and bermudagrass.

Figure 1. Weed control in tree well 1 week
after first treatment.

Figure 2. Weed control in tree well after 2
treatments, 1 week apart.

So far, results have been promising (Figures 1 and 2) for aboveground weed control. We have found that areas
need to be retreated about every 3 weeks.
We also tested the effect of the steam treatment on seed survival. In this case, we applied the treatments to
(continued on Page 13)
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common purslane (Portulaca oleracea) and black mustard (Brassica nigra) in mesh bags placed on the soil
surface or buried at 1 cm. Steam was applied for 1 or 10 seconds. Seeds were placed in petri dishes with filter
paper and kept moist. The initial results for this test were not as promising. Time to first or 25% germination
was not affected by the steam treatment at any depth or time for the either species tested. This test will be
repeated using a longer exposure time.
Note: This article should not be considered an endorsement of any product mentioned. Secondly, the reason
we went with the saturated steam system is that the foam type machine was not widely available in the U.S. at
the time we were developing the project.
References:
•
•
•
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