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Introduction
Whitney Brim-DeForest, Editor

The California Weed Science Society Board is in the midst of
planning for our Sacramento Conference, which will take place
January 23-25, 2019!
I am looking for more contributors to this CWSS newsletter, so
please feel free to email wbrimdeforest@ucanr.edu with
submissions. I am aiming to have two editions a year, so the next
edition will be in November. I am particularly interested in research
updates related to weed control in California, but anything weedrelated is welcome! Most of the recent contributors have been with
the University of California, so it would be great to get more people
from industry or other state agencies as well.
I look forward to seeing you at the conference in January!

-Whitney
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Post-emergent Weed Control Management in Beans
Mariano Galla, UCCE Agronomy and Weed Science Advisor, Glenn, Butte, Tehama Counties

Weed control is a particularly important aspect of bean
production. Weeds can reduce bean seed yield by 10% to
50%. Not only do weeds compete for water and
nutrients, but they can also shade beans, which reduces
yield, and attract vertebrate and insect pest. If present in
the field at harvest, nightshade (Solanum spp.) and
groundcherry (Physalis spp.) berries can reduce the
quality of beans (especially light-colored varieties)
staining them with their dark juice.
Troublesome weeds generally include summer broadleaf
and grasses species, such as hairy and black nightshades
(Solanum spp.), groundcherries (Physalis spp.),
nutsedges (Cyperus spp.) and barnyard grass (Echinocloa crus-galli). Some perennial weeds like, field
bindweed (Convolvulus arvensis), bermudagrass (Cynodon dactylon) and johnsongrass (Sorghum halepense),
can also cause problems in bean fields.
Getting good crop stand and an early cultivation before row closure are usually the best way to limit weed
issues. However young recently emerged bean plants are quite sensitive to weed competition, thus it is
particularly important to keep the field weed free for the first 30 – 40 days of bean growth.
The standard practice is to apply a combination of pre-emergent herbicides prior to planting. These
combinations are generally able to control a wide spectrum of broadleaf and grass weeds. However, the
efficacy of these herbicides may start to decrease during the growing season and a new flush of weeds can
emerge.
There are not many herbicide options for emerged beans. In addition, different varieties may also have
different sensitivities to herbicides, so it is important to always check the label before deciding what treatment
to apply. Select Max, an ACCase inhibitor, is a good option for grass weed control in blackeyes (cowpeas),
baby and large lima and common beans such as kidney beans. Fusilade DX is a similar herbicide that can be
used in the same crops with the exception of blackeyes. Sandea, an ALS inhibitor herbicide, is a good option
for the control of nutsedge and certain broadleaf species for use in common beans, small and large lima beans
and blackeyes.
However, it has to be applied with a hooded sprayer to avoid contact with bean plants, as it could cause
injuries. Shark and Basagran are available for broadleaves control. While Basagran cannot be used in
blackeyes, it is also limited to bean varieties grown only with sprinkler irrigation. Shark is registered for use
in blackeyes, baby and large lima and common beans. Shark, however, will damage the beans and needs to be
applied as a directed spray or with a hooded sprayer to avoid foliage burn.
(continued on Page 3)
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It is really important to keep monitoring the fields and to correctly identify emerging weeds. As a rule of a
thumb, post-emergent herbicides are most effective when the weeds are still small, approximately about 3
inches size or smaller. Both Basagran and Shark are contact herbicides and in order to work effectively they
need to reach the weed foliage with adequate coverage.
Therefore, it is important to act early, as it might be hard to ensure a good spray coverage when the weeds are
dense and covered by the bean canopy. Increasing the volume of application may help with denser weed
stands but it also may be more expensive. Once the beans rows close and the canopy is fully developed it will
be too late for an adequately effective and cost-efficient herbicide application.
Remember to always check the label before selecting an herbicide treatment and deciding the rate. More
information on common weed management is available online at the UC IPM Guidelines for Dry Bean
Production: http://ipm.ucanr.edu/PMG/selectnewpest.beans.html and in the Common Bean Production manual
(UC ANR 8402) and the Lima Bean Production manual, UC ANR 8505.
______________________________________________________________________________________

An Issue of Pest Management Science is Dedicated Solely to Articles
About Glyphosate
Lynn Sosnoskie, UCCE Agronomy and Weed Science Advisor, Merced and Madera Counties

Glyphosate was commercialized in 1974. Since then, it has
become one of the most widely used and studied herbicides.
According to Duke (2018b), almost 20,000 scientific
publications and patents have included glyphosate as a focus;
only 2,4-D surpasses it with respect to citations. The articles in
the 5th issue of the 74th volume of Pest Management Science
are no different; they all focus on this important (and
controversial) molecule. This special issue arose from a day
long symposium organized by Stephen O. Duke (University of
Mississippi) and Keith Solomon (University of Guelph) that
was held at the 252nd annual meeting of the American
Chemical Society (Duke 2018a).
Figure 1 (right). The cover of the 5th issue of the 74th volume of
Pest Management Science, which is dedicated, entirely, to
articles about glyphosate. The cover photos are based on the
research article: Glyphosate resistance in Ambrosia trifida: Part
1. Novel rapid cell
(continued on Page 4)
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Stephen Duke (2018) updates a previous publication describing glyphosate’s history and use (Duke and
Powles 2008) in the first article. Of interest to the California weed science community is how consistent
glyphosate use appears to be in the Central Valley between 1994 and 2014 as compared to the rest of the
United States (Figure 2).
Glyphosate has been a relative staple for weed control in our tree and vine systems over this time whereas the
development and release of glyphosate-resistant crops (GRCs) has expanded the molecule’s utility in row
crop agriculture.
Jerry Green (2018) describes the history and discusses
the future of GRCs, which currently account for more
than 50% of the glyphosate applied in the world. While
recognizing the influence of GRCs on weed control,
both Green (2018) and Heap and Duke (2018)
acknowledge that the widespread use of this active
ingredient over space and time has led to the
development of glyphosate-resistant weeds. Worldwide,
there are 41 weed species (24 dicots, 17 monocots) with
resistance to glyphosate. In the United States, 17 weed
species have documented resistance to glyphosate; in
California, glyphosate resistance has been confirmed in:
Amaranthus palmeri, Conyza bonariensis, Conyza
canadensis, Echinochloa colona, Lolium perenne,
Lolium rigidum, and Poa annua. Heap and Duke (2018)
note that the development of glyphosate resistance in
species with resistances to other herbicides may
precipitate a management crisis for growers that rely
heavily on chemical tools for weed control. Considering
the rise in the numbers of species with multiple
resistances and the lack of active ingredient (a.i.)
Figure 2. An image showing changes in glyphosate
use in the US between 1994 and 2014 from the review introductions, the authors advocate for the adoption of
integrated management efforts (e.g. physical and
article: The history and current status of glyphosate.
cultural practices), the judicious use of effective
herbicides, an evaluation of herbicide a.i.’s for their suitability in additional crops, and a continued focus on
advancing computing and engineering to facilitate precision weed removal.
The remainder of the articles in the issue are split between reviews and research papers. The reviews focus on:
the impacts of glyphosate resistant sugar beets (Morishita 2018); the effects of glyphosate on plant disease
development (Hammerschmidt 2018); and the hermetic effects of glyphosate on plants (Brito et al. 2018).

(continued on Page 5)
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The original research articles describe: a novel mechanism of resistance to glyphosate in Ambrosia trifida
(Van Horn et al. 2018; Moretti et al. 2018); the effects of temperature on glyphosate absorption in Kochia
scoparia (Ou et al. 2018); the spread of the glyphosate resistance trait in Palmer amaranth (Molin et al. 2018),
among many others.
Considering the importance of glyphosate to crop production in California, the United States, and the world,
this issue of Pest Management Science is likely to be an importance reference. It can be accessed at the
journal’s webpage: https://onlinelibrary.wiley.com/toc/15264998/74/5
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Scotch Thistle Control in North Eastern California
Tom Getts, UCCE Weed Control and Cropping Systems Advisor; Lassen, Modoc, Sierra and Plumas Counties

Scotch thistle (Onopordum acanthium L.) is a very difficult-to-control biennial (sometimes annual or
perennial) A-listed noxious weed species which is problematic in pastures, rangeland, and field edges. Some
reports indicate Scotch thistle can have a soil seed life up to 30 years, which makes this weed species very
difficult to control.
(continued on Page 6)
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Various land managers in North Eastern California claim Scotch thistle is the most troublesome weed they are
tasked with controlling, even surpassing species such as perennial pepperweed (Lepidium latifolium) and
Canada thistle (Cirsium arvense). Previous research in the state has shown that herbicide applications made to
Scotch thistle at the rosette stage are much more effective than applications made to bolting plants (DiTomaso
et. al, 2007). Although applications are sometimes made to fall rosettes, most research has focused on the
spring rosettes.
A trial was conducted in 2016-18 to evaluate the effectiveness of various herbicides as fall or spring
applications to the basal rosettes. Because labor associated with yearly herbicide applications is costly for land
managers, this study focused on herbicides with long soil residual activity to assess multiyear control. The site
was located in a pasture near Doyle, CA, adjacent to Long Valley Creek on a very sandy soil. In the fall, sixfoot-tall thistle stalks from the previous growing season were knocked over using a bull dozer with the blade
lifted 6 inches off the ground. This was done to allow a boom sprayer to be utilized for herbicide applications.
Applications were made in October of 2016 or in May of 2017 to Scotch thistle rosettes. In the fall, relatively
few seedling thistles had emerged, where established rosettes ranged in size from 3-12 inches in diameter. In
the spring, rosettes ranged from 4-22 inches in diameter, with generally two size cohorts, 4-6 inches and 8-14
inches in diameter. Scotch thistle control and percent cover of other species was assessed in March, June,
July, August, October of 2017 and April of 2018. As long-term control is desired, only data from October of
2017 (12 and 5 months after treatment (MAT)) and April of 2018 (18 and 12 MAT) are presented below.
Fall applications provided excellent control of Scotch thistle 12 MAT (Figure 1). All treatments provided at
least 88% control one year after application, except Dicamba 8 fl oz/A + 2,4-D 32 fl oz/A and Telar
(chlorsulfuron) 1 oz/A + 2,4-D 32 fl oz/A. Greater than 98% control was achieved with GrazonNext
(aminopyralid + 2,4-D) 34 fl oz/A, Method (aminocyclopyrachlor) 8 fl oz/A + Esplanade (indaziflam) 7 fl
oz/A, and the highest rate of Method (which is not labeled for use) 12 MAT. In April of 2018, control dropped
off significantly for fall applications. Only Method 8 fl oz + Esplanade 7 fl oz/A provided greater than 98%
control 18 MAT for fall applications. Spring applications were slightly less effective than fall treatments in
October of 2017 (six MAT), possibly because applications were made to Scotch thistle rosettes at larger
growth stages (Figure 2). However, 11 months after treatment in April of 2018 Method 8 fl oz/A + Esplanade
7 fl oz/A, Milestone 7 fl oz/A, and Method 16 fl oz/A all provided better than 95% Scotch thistle control.
Figures 3-6 display percent cover of each species class at the October 2017 and April 2018 assessments.
Where scotch thistle cover was reduced by herbicide applications, cover was largely replaced by annual
grasses and bare ground, with small increases in perennial grasses and broadleaf species. The largest increases
of bare ground were observed in plots treated with Method 8 fl oz + Esplanade 7 fl oz/A at either application
timing, because this treatment also suppressed the annual grasses.
Plots will continue to be monitored throughout 2018 and into 2019 to determine the duration of control of
these treatments. More research is needed to help address the soil seed bank, to achieve long-term Scotch
thistle control.

(continued on Page 7)
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Fall Treatments: Scotch Thistle Control
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Figure 1. Visual assessment of Scotch thistle control from fall applications, 12 Months After Treatment (MAT) in
October 2017 and 18 MAT in April 2018. Error bars indicate standard error of the mean.

Spring Treatments: Scotch Thistle Control
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Figure 2. Visual assessment of Scotch thistle control from spring applications, 6 MAT in October 2017 and 11
MAT in April 2018. Error bars indicate standard error of the mean.
(continued on Page 8)
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Fall Treatments: Species Cover in October 2017
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Figure 3. Percent cover by species class for fall herbicide treatments, 12 MAT in October 2017.

Spring Treatments: Species Cover in October 2017
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Figure 4. Percent cover by species class for spring herbicide treatments, 6 MAT in October 2017.
(continued on Page 9)
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Fall Treatments: Species Cover in April 2018
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Figure 5. Percent cover by species class for fall herbicide treatments, 18 MAT in April 2018.

Spring Treatments: Species Cover in April of 2018
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Figure 6. Percent cover by species class for spring herbicide treatments, 11 MAT in April 2018.
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Figure 7. On the left, partial burn down of Scotch thistle rosettes 3 MAT with a spring application of Dicamba 8 fl oz + 2,4D 32 fl oz/A, adjacent to an untreated plot on right hand side.

Figure 7. Complete burn down of Scotch thistle rosettes 3 MAT after an application of Method 8 fl oz/A in the spring.
Annual grasses cheatgrass (Bromus tectorum), foxtails (Hordeum murinum) and bare ground cover the majority of the plot.
(Plot outlined by red lines).
(continued on Page 11)
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Figure 8. Six feet tall Scotch thistle plants cover an untreated plot in October of 2017. Notice the reduction of Scotch thistle
in surrounding plots, where annual grasses are the dominate vegetation cover.

Figure 9. Excellent Scotch thistle control in April of 2018 from a fall application of Method 8 fl oz + Esplanade 7 fl oz/A 18
MAT. Notice the bare ground in the plot where annual grasses are suppressed. (Plot outlined by red lines).
(continued on Page 12)
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