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Abstract

A study was conducted to evaluate the response of glyphosate- and dicamba-tolerant (GDT)
soybean and weed control from cover crop different termination intervals before and after
soybean planting. Cover crop biomass was highest when terminated at planting, decreased with
the 7- and 14-d preplant (DPP) and day-after-planting (DAP) timings, and again at the 14 DPP
and DAP timings. Glyphosate + dicamba provided total control of cover crops by 21 DAP. Cover
crop termination timing did not influence soybean population or yield. Palmer amaranth control
at the 21 and 28 d after termination (DAT) was 97% to 99%. Differences in Palmer amaranth
control were not detected among herbicide programs or termination intervals at the end of
season rating, and all treatments provided ≥97% control. Although differences in Palmer
amaranth control were not apparent at the end of the season, the delay in cover crop affected the
number of days until 10-cm Palmer amaranth was present. When utilizing a wheat + hairy vetch
cover crop in DGT soybeans, producers should delay cover crop termination until 11 to 14 DPP
and make at least one POST application of glyphosate + dicamba+ an additional herbicide mode
of action (MOA) to maximize Palmer amaranth control and soybean yields.

Introduction

Introduction of glyphosate-resistant (GR) soybean (1996), cotton (1997), and corn (1998) into
the US marketplace (Roundup Ready®, Monsanto, St. Louis, MO) soon drastically changed the
approach to weed control (Burke et al. 2005; Corbett et al. 2004; Culpepper 2006; Norsworthy
et al. 2012). Over-reliance on glyphosate caused a shift in the overall weed spectrum through
extreme selection pressure, and GR biotypes of key weed species, such as horseweed [Conyza
canadensis (L.) Cronq.] and Palmer amaranth, have become common in the major agronomic
areas of the United States (Culpepper 2006; Norsworthy et al. 2008; VanGessel 2001). Palmer
amaranth was first confirmed GR in Georgia in 2004 and is currently documented as GR in
most of the major US agronomic states (Culpepper 2006; Heap 2016). Since that time, Palmer
amaranth has become one of the most economically damaging weeds in the United States and
dominates in-season weed management decisions where present (Price et al. 2011; Webster
and Sosnoskie 2010). The aggressive growth rate, stature, and inherent survival abilities of this
weed make it extremely competitive with agronomic crops (Klingaman and Oliver 1994; Bond
and Oliver 2006; Culpepper et al. 2006). For example, Klingaman and Oliver (1994) reported
soybean yield percentage reductions at the following Palmer amaranth densities (in plants m–1):
0.33 (17%), 0.66 (27%), 1 (32%), 2 (48%), 3.33 (64%), and 10 (68%).

Growers planted approximately 4.4 million ha of soybeans in Tennessee in 2016, making it
an important crop in the state (Anonymous 2012). In 2014, 94% of the soybean hectarage in
the United States was planted with herbicide-resistant soybean cultivars (USDA NASS 2014).
The majority of soybeans sown in Tennessee between the late 1990s and 2015 were
glyphosate-tolerant (L. Steckel, personal communication). In the past, soybean producers in
Tennessee and the Mid-South have heavily relied on protoporphyrinogen IX oxidase (PPO)
herbicides for control of GR Palmer amaranth (Miller and Norsworthy 2016). However, the
confirmation and spread of PPO-resistant Palmer amaranth resulted in growers shifting to
more glufosinate-resistant soybean 2016 (Heap 2016; L. Steckel, personal communication).
The loss of PPO herbicides eliminated effective POST herbicide options for controlling Palmer
amaranth in GR soybean. In response to the increased incidence of weed resistance to glyphosate
and other herbicides, seed companies have developed soybean cultivars with resistance to multiple
herbicides such as glyphosate+dicamba (GDT).
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Dicamba has been widely used for over 40 yr and is an effective
herbicide for the control of most broadleaf weed species (Mueller
et al. 2013; Shaner 2014). Dicamba is an auxin-mimicking
herbicide that controls GR Palmer amaranth and other broadleaf
weeds alone or in combination with other herbicides (Cahoon
et al. 2015; Merchant et al. 2013; Samples et al. 2013; York et al.
2012, 2015). Inman et al. (2016) reported that glyphosate plus
dicamba significantly decreased the frequency and total Palmer
amaranth density when compared to glyphosate alone. Crow et al.
(2016) reported that dicamba + diflufenzopyr provided similar to
or greater control of large (>20 cm) Palmer amaranth plants
when compared to other single-herbicide mode-of-action (MOA)
treatments in corn.

Additionally, producers have begun utilizing other manage-
ment practices such as cover crops to combat multiple herbicide-
resistant weed species. No-till crop production is prevalent in
Tennessee, where 71% of the corn (Zea mays L.), cotton (Gossypium
hirsutum L.), soybean, and wheat hectares were produced in a
no-till environment in 2014 (Kenerson 2014). No-tillage methods
limit the cultural control methods available to producers for
combating difficult herbicide-resistant weeds, such as Palmer
amaranth (Price et al. 2011). However, cover crops can be
implemented into no-till systems to increase the sustainability of
weed control programs (Mirsky et al. 2013; Wiggins et al. 2016a,
b). Cereal rye (Secale cereale L.) and winter wheat are two com-
mon winter annual grass species used for cover cropping systems
in the southeastern United States (Norsworthy et al. 2011;
Wiggins et al. 2016b). Winter wheat is an appealing cover crop
for many producers, because it is economical; moreover, many
producers already have experience growing it as a cash crop.
However, winter wheat should be managed differently if it is being
grown as a cover crop (SARE 2007). Crimson clover (Trifolium
incarnatum L.) and hairy vetch are two winter-annual legume
species that have been researched extensively as cover crops
(Norsworthy et al. 2010; Reddy 2001). Annual legumes have been
shown to reduce pressure on some winter- and summer-annual
weeds similarly to winter-annual grass species (Fisk et al. 2001;
Isik et al. 2009). However, utilizing a cereal + legume cover crop
combination can create a synergistic effect increasing cover crop
biomass (Wiggins et al. 2016a; Zotarelli et al. 2009). The quantity
of biomass present at a given time by a cover crop directly con-
tributes to the amount of weed suppression that can be achieved
(Mirsky et al. 2013; Norsworthy et al. 2011; Ryan et al. 2011a;
Wiggins et al. 2016b).

Cover crop termination is one of the most influential factors in
determining the amount of weed suppression (Mirsky et al. 2013).
Delaying cover crop termination until at or near planting of the
cash crop allows the cover crop a longer growing season, thus
producing more biomass (Ashford and Reeves 2003; Mirsky et al.
2009, 2011; Wortman et al. 2012). Although chemical termination
of cereal cover crop species such as cereal rye or wheat can easily
be accomplished with glyphosate (Ashford and Reeves 2003; Price
et al. 2009), termination of legume cover crops with herbicides
labeled for at or near cash crop planting can be more challenging
(Davis 2010; Fisk et al. 2001; Wiggins et al. 2016a, b). However,
auxin herbicides such as 2,4-D or dicamba have proven to be
effective herbicides to control legume cover crop species (Curran
et al. 2015; McCurdy et al. 2013). White and Worsham (1990)
reported that dicamba provided 97% control of hairy vetch prior
to planting corn in North Carolina.

Cereal + legume cover crop mixtures are becoming more
common in areas where producers are utilizing cover crops to

combat difficult to control weed species. The advent of GDT
soybean technologies could provide producers with an effective
herbicide option for terminating such cover crop mixtures near
soybean planting. The ability to delay termination of cover crop
mixtures used in combination with new herbicide-tolerant crop
technologies could provide producers an effective means to
increase sustainability of weed control systems for soybeans
in no-till environments. Therefore, we conducted research to
evaluate glyphosate + dicamba for terminating a wheat + hairy
vetch cover crop at different timings before and after planting
GDT soybean in Tennessee.

Materials and Methods

Field studies to evaluate wheat + hairy vetch termination and
in-crop weed control with fomesafen and dicamba in GDT
soybean systems were conducted in the growing seasons of 2015
and 2016 at the West Tennessee Research and Education Center,
in Jackson, TN (35.633° N, 88.856° W). The experimental site
was planted to soybeans in each of the previous site years, and
both cover crops and soybeans were sown into long-term no-till
environments common to western Tennessee.

Wheat and hairy vetch cover crops (seeded at 67 and 22kg ha–1,
respectively) were drilled in September and October of 2014 and
2015, respectively, using a no-till drill, and allowed to over-winter
(Table 1). An experimental, proprietary, late-four maturity group
GDT soybean variety (Monsanto Co., St. Louis, MO) was sown on
May 11, 2015 and May 16, 2016. Soybeans were planted 3 cm
deep at a population of 346,000 seed ha–1 into the existing cover
crop residue with a no-tillage planter. Individual plots consisted
of two 76-cm rows that were 9.1m long. Treatments were repli-
cated four times in a split-plot design within a randomized
complete block. The whole plot was subjected to termination
timing and consisted of 14 d prior to planting (DPP), 7 DPP, at
planting, 7 d after planting (DAP), and 14 DAP. The subplot was
POST herbicide and consisted of a premix of glyphosate +
fomesafen (1,120 and 280 g ae ha–1, respectively) (Flexstar® GT
3.5 herbicide label, Syngenta Crop Protection, LLC, Greensboro,
NC) or a proprietary premix of glyphosate + the diglycolamine
salt of dicamba (1,120 and 560 g ae ha–1, respectively) applied
when Palmer amaranth for that termination interval reached
10 cm in height. The research site was infested with nearly 100%
GR Palmer amaranth (L. Steckel, unpublished data), so these
treatments are referred to as fomesafen and dicamba, respectively.
Termination dates and cover crop growth stage at each termi-
nation timing are presented in Table 1 for wheat and hairy vetch
(Zadok et al. 1974). POST herbicide treatments were applied
using a CO2-pressurized backpack sprayer calibrated to deliver
140 L ha–1 equipped with TTI110025 nozzles (TTI Turbo TeeJet
Spray Tips, TeeJet Technologies, Wheaton, IL), in accordance
with currently proposed nozzle requirements for using dicamba
on GDT soybeans (Anonymous 2017).

Cover crop biomass was collected from 0.5-m2 quadrants at
each termination timing, and samples were then dried in a forced-
air oven at 60 C for 48 hr. Soybean stand was counted and the
count averaged over two randomly selected sections of 0.5m per
row in each plot; this count was then converted to plants ha–1.
Cover crop control was visually estimated on a scale of 0 to 100%,
where 0 represented no injury or control and 100 represented
complete plant death at 7, 14, and 21 DAP. Control ratings for
cover crops did not begin until after planting, because the authors’
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previous experiences indicated that the damage induced on the
cover crop from the no-till planter for the cash crop increases
cover crop control. Palmer amaranth emergence and growth was
monitored until it reached a height of 10 cm in a particular
termination interval, and then treated with a POST herbicide.
The 10 cm in height termination timing was selected, as that is
the height directed by dicamba labels (Anonymous 2017). The
experimental area in each site year had been a weed control
research site for >10 previous years and was known to have
synonymous Palmer amaranth pressure with adjacent areas.
Additionally, in each site year, Palmer amaranth was noted to be
emerging in these adjacent areas before the initial 14 DPP
treatments were applied. Therefore, delays in Palmer amaranth
emergence and growth thereafter could be attributed to the cover
crop plus the herbicide applied for termination. All plots for a
particular termination interval were treated at the same time.
Cover crop termination interval was regressed against the number
of days after soybean planting for Palmer amaranth to reach a
height of 10 cm (Equation 1). The logistic model was fit using
SigmaPlot (ver. 8.02; SPSS, Inc., Chicago, IL) to determine the
correlation of termination interval and days until Palmer amaranth
triggered a POST application.

y= y0 +
a
1
exp � x� x0

b

� �
[1]

In this model, y0 is minimum number of days for Palmer
amaranth to reach 10 cm in height, b is the slope around the
inflection point, x0 half the number of days for Palmer amaranth
to reach 10 cm, and a is the inflection point, or days before or
after planting required to maximize the number of days for
Palmer amaranth to reach 10 cm in height. Palmer amaranth
control was visually assessed 7, 14, 21, and 28 d after the POST
application was made (DAT). An additional evaluation was made
when soybeans reached the R6 maturity stage as an end-of-season
weed control rating. Days until the POST application were also
recorded as DAP (Table 1). Soybeans were harvested in each year
of this experiment with a small-plot combine, and yields were
adjusted to a moisture content of 13%.

All data were subjected to an ANOVA using PROC GLIMMIX
in SAS (ver. 9.4; SAS Institute, Cary, NC). Random effects were
years, replications, and replications nested within years (Blouin
et al. 2011; Carmer et al. 1989). Cover crop biomass, control, and
soybean stands were analyzed using only termination intervals as
the fixed effect, as these data were collected prior to the

application of any POST treatments. Palmer amaranth control
and soybean yields were analyzed using the fixed effects of ter-
mination interval, POST, and the interaction among the fixed
effects. The square roots of visual estimates for cover crop and
weed control were arcsine transformed, and soybean population,
cover crop biomass, and yield data were log10 transformed. The
transformations did not improve homogeneity of variance for any
data point based on visual inspection of plotted residuals; there-
fore, nontransformed data were used in analyses. Type III sta-
tistics were used to test all fixed effects or interactions between the
fixed effects. Least square means were calculated based on
α= 0.05 and utilized for mean separation. The DANDA.sas
design and analysis macro collection (Saxton 2013) was utilized to
build all PROC GLIMMIX (MMAOV) procedures, examine
normality, perform data transformations, and convert mean
separation to letter groupings when appropriate.

Results and Discussion

A significant effect of termination interval was detected for cover
crop biomass (Tables 2 and 3). Biomass was highest when cover
crops were terminated at planting, decreased with the 7 DPP and
DAP timings, and again at the 14 DPP and DAP timings.
Decreased biomass at the 7- and 14-DAP timings coincided with
the authors’ previous experience of a no-till planter providing an
effect that was similar to, but less efficacious than that of other
mechanical termination methods such as a roller crimper, espe-
cially in cereal cover crops planted in a mixture with hairy vetch.
The cereal + hairy vetch mixtures generally become entangled and
are pressed to the ground with the planter. This effect is further
explained with the cover crop control ratings. For both wheat and
hairy vetch control, there was a significant main effect of termi-
nation timing 7 and 14 DAP (Tables 2 and 3). All treatments
applied prior to planting provided 99% control of wheat and hairy
vetch 7 DAP. Wheat or hairy vetch ranged from 85% to 87% in
the 7- and 14-DAP termination timings, immediately prior to the
7-DAP termination treatment being applied. Similarly, 14-DAP
control of wheat and hairy vetch was 91% and 90%, respectively,
immediately prior to the 14-DAP termination treatment being
applied. Data from the 21-DAP rating is not presented, as all
treatments provided total control of each cover crop species.
Similarly, Curran et al. (2015) reported that dicamba applied at
140 g ai ha–1 provided ≥90% control of hairy vetch whether
applied in the fall or spring, despite using a much lower rate of

Table 1. Wheat and hairy vetch growth stages at 14, 7, and 0 d before and 7 and 14 d after soybean planting termination intervals at the West Tennessee Research
and Education Center in Jackson, TN, in 2015 and 2016.

Wheatb Hairy vetch Application dates Days to POSTc

Termination intervala 2015 2016 2015 2016 2015 2016 2015 2016

14 DPP 59 59 Early pod Mid pod Apr 27 May 2 30 29

7 DPP 61 61 Early pod Mid pod May 4 May 10 30 29

At planting 64 64 Mid pod Late pod May 11 May 16 37 32

7 DAP 64 64 Mid pod Late pod May 19 May 24 37 35

14 DAP 64 64 Mid pod late pod May 27 May 31 39 39

aAbbreviations: DPP, days prior to planting; DAP, days after planting.
bAccording to Zadok’s growth staging.
cDays to POST application is recorded as days after soybean planting until a POST herbicide application was triggered when Palmer amaranth in that termination interval had reached
a height of 10 cm.
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dicamba than did the current research. Many other studies have
documented the efficacy of dicamba on various vetch species at
lower rates than used in this study, confirming the viability of this
herbicide for controlling vetch species (Curran et al. 2015;
McCurdy et al. 2013; Wolfe et al. 2016). Also, the efficacy of
glyphosate for controlling wheat is well documented (Ashford
and Reeves 2003; Davis 2010; Price et al. 2009; Reddy 2001). The
combination of these herbicides can control a wheat + hairy vetch
cover crop before or after soybean establishment at rates for use
in GDT soybeans.

Significant main effects were not present for crop stand
(Tables 2 and 3). However, reported least squared means for crop
stand are generally low. A severe early-season infestation of three-
cornered alfalfa hoppers (Spissistilus festinus Say) occurred
in 2015. This caused notable stand loss across all treatments.
However, stand loss was uniform across all treatments and did
not cause an interaction with data for stands between site years
(P= 0.8369, data not shown). Means for crop stands in 2015 and
2016 were 238,200 and 303,200 plants ha–1, respectively. How-
ever, because of the aforementioned insect problem in 2015, a
blanket application of a pyrethroid insecticide was made in 2016
at planting to alleviate this problem (S. Stewart, personal

communication). Additionally, there was a significant main effect
of POST herbicide for soybean yields (Tables 2 and 4). Pooled
over all termination timings, treatments receiving a POST
application of dicamba yielded 100 kg ha–1 higher than those
treated with fomesafen. Although there were differences in yield
among POST herbicide treatments, least squared means for each
herbicide treatment was still above the 2015 average yield of
3,300 kg ha–1 for Tennessee (Anonymous 2012). Similarly, Reddy
et al. (2003) reported no differences in soybean stand or yield
when comparing a cereal rye or crimson clover cover crop to a
conventional no-till system in Mississippi.

The parameters for the logistic regression of termination
interval and days to 10-cm Palmer amaranth produced a model
with the parameter estimates y= 28.3+ 11.3/(1 + exp(–(x–0.9)/5.5))
with an R2= 0.86 (Figure 1). This would estimate that all termi-
nation treatments delayed Palmer amaranth growth to 10 cm in
height by at least 28d. The termination interval for a wheat + vetch
cover crop terminated with glyphosate + dicamba to maximize the
number of days for Palmer amaranth to reach 10 cm in height is 11
DAP. Similarly, Ryan et al. (2011) reported that increased cereal rye
biomass was strongly related to decreasing weed biomass. Although
biomass in this study stopped increasing at cash crop planting, the

Table 2. Main effects of termination interval, POST herbicide application, and the interaction of the main effects on wheat + hairy vetch cover crop biomass and
control and soybean stand and yield.

Cover crop controlb

Effecta Biomass Wheat Vetch Soybean stand Yield

7 14 7 14

______________________________________________ p value_________________________________________________

Termination interval <.0001 <.0001 <.0001 <.0001 <.0001 0.1697 0.3745

POST nac na na na na na 0.0424

Termination interval*POST na na na na na na 0.8546

aTermination interval refers to cover crop termination intervals of 14, 7, and 0 d prior to planting, and 7 and 14 d after planting. POST stands for POST herbicide premixes of glypho-
sate + fomesafen (1,120 and 280 g ae ha–1, respectively) or glyphosate + the diglycolamine salt of dicamba (1,120 and 560 g ae ha–1, respectively) applied when Palmer amaranth for that
termination interval reached 10 cm in height.
bColumn headings of 7 and 14 designate rating intervals of 7 and 14 d after planting soybean.
cna (not applicable) as no factorial was run.

Table 3. Biomass and control of a wheat + hairy vetch cover crop, and soybean population as affected by termination intervals before and
after planting soybean in Tennessee in 2015 and 2016.a,b

Cover crop controld

Termination intervalc Biomass Wheat Hairy vetch Soybean stand

7 14 7 14

kg ha–1 ________________________________%____________________________________ plants ha–1

14 DPP 7,000c 99a 99a 99a 99a 247,800

DPP 11,300b 99a 99a 99a 99a 275,700

At planting 16,000a 99a 99a 99a 99a 288,000

7 DAP 10,200b 87b 99a 87b 99a 273,200

14 DAP 6,100c 86b 91b 85c 90b 269,100

aAbbreviations: DPP, days prior to planting; DAP, days after planting.
bMeans within a column followed by the same letter are not significantly different at p≤ 0.05.
cTermination intervals of –14, –7, 0, 7, and 14 designate the number of days before or after soybean planting that the termination treatment of glyphosate +
dicamba (1,120 and 560 g ae ha–1, respectively) was applied.
dColumn headings of 7 and 14 designate rating intervals of 7 and 14 d after planting soybean.
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effects of delayed termination with glyphosate+ dicamba until after
planting proved to be an effective way to increase the amount of
time necessary for Palmer amaranth to reach 10 cm in height.
Palmer amaranth control was significantly affected by termination
interval 7 and 14 DAT (Tables 4 and 5). Control was lowest (92%
to 93%) 7 DAT in 7-DPP and 14-DAP termination treatments. At
this rating, differences in control among the other termination
treatments were not significant, and control among these treatments
ranged from 96% to 97%. Additionally, 14-DAT control from all
treatments except the 14 DAP (93%) termination interval was
similar (≥97%). However, these differences were transient, as dif-
ferences among termination intervals were not present 21 or 28
DAT, and, pooled over POST herbicides, all treatments provided
≥97% control at these timings. There was a significant main effect of
POST herbicide treatment 21 and 28 DAT. Control 21 and 28 DAT
ranged from 97% to 99%, with dicamba having greater control at
these ratings. Significant main effects or interactions among the

main effects were not detected at the final (R6 soybean stage) rating,
and all treatments provided ≥97% control of Palmer amaranth.

Although differences in Palmer amaranth control were not
apparent at the end of the season, early-season Palmer amaranth
control ratings (21 and 28 DAT) followed a trend similar to that
of soybean yields (Tables 1 and 4). Van Acker et al. (1993)
reported in four of six site years that the critical period of weed
removal to prevent 2.5% yield loss in soybeans was ≥27 d after
emergence. However, in this same study, the critical period of
weed removal to prevent a 5% yield loss was ≥40 d after emer-
gence in three of six site years. POST treatments for Palmer
amaranth control were applied 29 to 39 d after planting, meaning
the weed removal in this study fell in a period that could cause
2.5% to 5% yield loss. The differences in yield are thought to be
attributed to early-season weed control.

Glyphosate + dicamba can be an effective tool for terminating
wheat + hairy vetch cover crops when used 14 DPP to 14 DAP.

Table 4. Control of Palmer amaranth and dicamba-resistant soybean yield in a wheat + hairy vetch cover crop mixture in Jackson, TN, in
2015 and 2016a.

Palmer amaranth controlc,d

Effectb 7 14 21 28 R6 Yield

__________________________%__________________________ kg ha–1

POST

Dicamba 95 98 99a 99a 99 4,300a

Fomesafen 95 96 97b 97b 98 4,200b

Termination interval

14 DPP 96ab 97a 97 98 98 4,200

7 DPP 92c 98a 97 98 99 4,400

At planting 97ab 97a 97 97 98 4,200

7 DAP 97a 99a 99 99 99 4,200

14 DAP 93bc 93b 99 99 98 4,200

Termination interval*POST

Dicamba –14 DPP 97 99 98 99 98 4,300

Fomesafen -–14 DPP 96 96 96 96 97 4,100

Dicamba -7 DPP 92 99 99 99 99 4,400

Fomesafen –7 DPP 92 98 96 97 99 4,400

Dicamba–at planting 98 99 99 99 99 4,300

Fomesafen–at planting 95 96 95 95 97 4,100

Dicamba–7 DAP 96 99 99 99 99 4,300

Fomesafen–7 DAP 98 99 99 99 99 4,100

Dicamba–14 DAP 91 92 99 99 99 4,300

Fomesafen–14 DAP 96 95 99 99 98 4,100

aAbbreviations: DPP, days prior to planting; DAP, days after planting.
bTermination intervals of –14, –7, 0, 7, and 14 designate the number of days before or after soybean planting that the termination treatment of glyphosate +
dicamba (1,120 and 560 g ae ha–1, respectively) was applied.
cColumn headings of 7, 14, 21, and 28 designate rating intervals of 7, 14, 21, and 28 d after POST herbicide application. Column heading R6 refers to soybean
growth stage of R6 and was taken as an end-of-season rating.
dMeans within a column followed by the same letter are not significantly different at p≤ 0.05. Letters are only reflective of means within a main effect. Means
followed by no letter are either not significantly different at p≤ 0.05, or letter separation is shown in a higher interaction.
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Additionally, in all treatments, one effective POST herbicide
application plus a cover crop was sufficient to provide ≥97%
control of GR Palmer amaranth while maintaining soybean yields
above the state average (Anonymous 2012). The ability to use
glyphosate + dicamba shortly before or after planting for cover
crop control in GDT soybeans allows producers increased
flexibility in managing high-biomass cover crops for control of
Palmer amaranth. However, producers should be aware of other
possible pests such as insects when delaying cover crop termi-
nation until near soybean planting (L. Steckel, unpublished data).
Additionally, it is well documented that including at least one
other effective MOA will greatly improve the longevity of
dicamba as an effective POST for Palmer amaranth (Beckie 2011;
Burke et al. 2005; Culpepper 2006; Inman et al. 2016; Miller and
Norsworthy 2016; Price et al. 2011; Riar et al. 2013). The results
suggest that with a wheat + hairy vetch cover crop terminated
14 DPP with glyphosate + dicamba, delayed Palmer amaranth
growth to 10 cm in height by ≥28 DAP. Moreover, delaying cover
termination until 14 DAP can correspondently delay this interval
for Palmer amaranth to 38 DAP. When utilizing a wheat + hairy
vetch cover crop in GDT soybean, producers should delay cover
crop termination until 11 to 14 DPP and make at least one POST
application of glyphosate + dicamba + an additional herbicide
MOA to maximize Palmer amaranth control and soybean yields.
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