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Background 
 
 Horseweed (Conyza canadensis, also called marestail) is a winter annual 
weed that thrives in no-till crop production systems.  This plant does not survive 
tillage very well and the seeds need to be very near the soil surface for 
germination.  Horseweed germinates in the late-summer to winter time-period 
and develops as a low growing rosette.  During the spring and early summer this 
plant begins to develop a dominant stem and takes on an upright growth 
characteristic.  The plant is often 1 to 2 feet tall at time of applying a non-
selective herbicide (burndown) for full-season no-till soybean production.  In 
recent years, glyphosate alone (as Roundup Ultra or Touchdown) has been the 
most common herbicide used to control this species (as well as other species) at 
time of burndown. 
 A few farmers reported poor control of horseweed in 1999.  That spring 
was very hot and dry and it was believed that the poor growing conditions 
resulted in poor control.  In 2000, more farmers reported poor control.  
Environmental conditions in spring of 2000 were very favorable for weed control 
with herbicides like Roundup Ultra and Touchdown.  University of Delaware 
Weed Science Program collected plants from one of these fields.  The field had 
already been treated twice with Roundup Ultra at 1.5 qts/A, each application.  
Individual plants were transplanted into pots brought back to the UD Research 
and Education Center (UD-REC) and treated with additional Roundup Ultra, up to 
10 qts/A.  The Roundup Ultra did reduce the growth of the horseweed plants, but 
at all rates some horseweed plants survived. 
 Seeds were collected from this field and planted in the greenhouse at the 
UD-REC; at the same time seeds from a field with no previous history of 
Roundup Ultra application were planted.  Three-week-old seedlings were treated 
with Roundup Ultra or Touchdown at rates up to 12 qts/A.  At three weeks after 
treatment, plants from seeds collected near the UD-REC showed 90% injury with 
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Roundup Ultra or Touchdown at 0.75 qts/A.  Plants grown from seed collect from 
the field with difficult to control horseweed, required 8 qts/A of Roundup Ultra or 
Touchdown to achieve 90% control. 
 Preliminary inquiries reveal that fields in each DE county have at least one 
field suspected of having this difficult to control horseweed biotype.  Additional 
research is ongoing to better understand the level of horseweed resistance to 
glyphosate.  Discussions of the most effective strategies for controlling the 
horseweed are ongoing amongst University of Delaware, University of Maryland, 
Virginia Tech, and Rutgers University. 
 Best management practices are to not use glyphosate (Roundup Ultra or 
Touchdown) at burndown to prevent selecting for those plants that are resistant 
to glyphosate.  
 There is some question about the effectiveness of other herbicides on 
those plants resistant to glyphosate.  Most of the fields where horseweed has not 
adequately been controlled have been treated only with glyphosate.  Other 
herbicides must be evaluated to ensure they are as effective on the resistant 
biotype as they are on other horseweed. 

Many farmers and applicators are not going to be aware that a field 
contains glyphosate-resistant horseweed and will use Roundup Ultra or 
Touchdown.  Another important issue that must be addressed is identifying 
successful strategies for control of horseweed surviving the initial burndown 
application. 
 
 
Objectives: 
 

1. Identify soil-applied herbicides that used to provide effective burndown 
horseweed control as well as other important winter annual weed 
species; and 

2. Identify effective postemergence herbicides that can be used to control 
horseweed plants that are not effectively controlled with Roundup or 
Touchdown at burndown. 

 
 

Materials and Methods 
 
Burndown and Residual Control:  Studies for burndown control of horseweed 
were conducted at two sites, one with glyphosate-resistant horseweed and one 
with glyphosate-susceptible population.  Full-season no-tillage Roundup Ready 
soybeans were grown.  Plots were rated for weed control and soybean injury at 
appropriate times and plots were yielded.  All treatments were replicated three 
times. 
 
The following soil-applied herbicides were applied alone or as a tank-mixture with 
paraquat (1.25 pts Gramoxone Max):  Sencor, FirstRate, Authority, Classic, 
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Canopy (Sencor plus Classic), Canopy XL (Authority plus Classic); or Gauntlet 
(Authority plus FirstRate).  All treatments included a surfactant. 
 
Sencor / Lexone  4.3 oz/A 
Classic  2 oz/A 
Authority  5.3 oz/A 
FirstRate  0.6 oz/A 
Canopy  4 oz/A  (Sencor 4.3 oz/A + Classic 2 oz/A) 
Canopy XL  5.1 oz/A (Authority 3.2 oz/A + Classic 2 oz/A) 
Gauntlet  1 cannister per 5 A  (5.3 oz/A Authority + 0.6 oz/A FirstRate) 
 
Postemergence Control:  Postemergence herbicides tested for control of 
horseweed escaping initial control are FirstRate, Classic, Synchrony STS (all 
translocated herbicides) and Cobra (contact herbicide).  These herbicides were 
applied alone as well as in combination with Touchdown four weeks after 
planting soybeans.  The entire experimental area was treated with Gramoxone 
Max at 1.25 pt/A three weeks prior to planting. 
 
 

Results 
 
Burndown and Residual Control 
Site 1, Seaford (glyphosate-resistant) (Figure 1).  FirstRate alone and with 
Authority in Gauntlet or Classic provided over 90% control.  However, Classic 
with Authority or Sencor resulted in less control than Classic alone.  Authority 
and Sencor did not provide postemergence control.  All treatments with paraquat 
resulted in over 90%, including paraquat alone. 
 
Site 2, REC (glyphosate-susceptible).  No treatment provided 90% or better 
control of horseweed.  Without paraquat, Classic or FirstRate alone provided the 
highest level of control 89 and 80% control, respectively.  FirstRate plus Authority 
(Gauntlet) had similar level of control as FirstRate alone.  However, control with 
Classic plus Sencor or Classic plus Authority did not provide the same level of 
control as Classic alone.  Paraquat alone provided 57% horseweed control.  
When paraquat was tank-mixed with Classic, Authority or Sencor horseweed 
control was not significantly better then paraquat alone.  The quick burn of 
horseweed leaves by paraquat must have interfered with absorption and/or 
movement of Classic in the horseweed plants.  Paraquat plus Canopy or Canopy 
XL, which both contain Classic, horseweed control was improved to levels 
comparable to the best treatments.  The Sencor in Canopy, which contains 
Sencor as well as Classic, has been shown to lessen the potential for 
antagonism when paraquat is tankmixed with a translocated herbicide such as 
Classic.  It is unclear why weed control was improved with Canopy XL plus 
paraquat compared to Classic plus paraquat.  FirstRate or Gauntlet (FirstRate 
plus Authority) provided 88 and 79% horseweed control, respectively.  
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Horseweed control with FirstRate, also a translocated herbicide, was not reduced 
with the addition of paraquat. 
 
It was a very dry spring with little to no rainfall from the time the herbicide 
treatments were applied until soybeans were planted, a period of four weeks.  
This meant the soil-applied herbicides did not get fully “activated” and weed 
emergence during this time was poor.  As a result, it was not possible to evaluate 
the need for a residual herbicide when the burndown treatments are applied as 
early as four weeks prior to planting. 
 
 
Figure 1.  Horseweed control at two locations.  The effectiveness of residual 
herbicides with and without Gramoxone Max (at 1.25 pts/A) was tested with 

glyphosate-resistant and glyphosate -susceptible populations 
 
This study should not be used to conclude that glyphosate-resistant horseweed 
is easier to control with Gramoxone Max than glyphosate-susceptible biotypes.  
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Experience with other research shows there is no difference in susceptibility to 
Gramoxone Max for both biotypes.  Without additional data with more rainfall 
from time of herbicide application until soybean planting it is difficult to draw 
conclusions to this study. 
 
Postemergence Control 
 
The Gramoxone Max treatment provided fair to good horseweed control which 
resulted in only a few horseweed plants in each plot to rate.  Glyphosate-
resistant horseweed that was not effectively control with Gramoxone Max was 
controlled with FirstRate and Synchrony STS at over 90% control.  Classic 
provided 84% control and Cobra was only 62% control.  Classic and Cobra 
treatments resulted in over 25% soybean injury when rated one week after 
treatment, but injury was much less by four weeks after treatment.  All treatments 
were applied at the normal use rate as well as higher rates.  No difference was 
observed with herbicide rate. 
 
Herbicide Rate 2 WAT 4 WAT 
  --------- % control --------- 
FirstRate 0.3 oz 83 95 
FirstRate 0.5 oz 82 90 
Classic 0.5 oz 68 86 
Classic 0.75 oz 71 83 
Synchrony STS 0.5 oz 79 88 
Synchrony STS 0.75 oz 81 92 
Cobra 12.5 fl oz 37 50 
Cobra 18 fl oz 47 73 

lsd (0.05)  13 16 
 
The addition of Touchdown improved horseweed control of Synchrony and 
Classic compared to these two herbicides alone, but did not improve horseweed 
control with FirstRate.  The level of control observed in this study is higher than 
we have observed with similar studies conducted previously. 
 
FirstRate or Synchrony (applied to STS soybeans) are the best two options for 
highest level of horseweed control (or suppression) after planting with least 
amount of crop injury. 
 
Without additional data with more robust horseweed and horseweed treated with 
glyphosate at time of burndown it is difficult to draw conclusions to this study. 
 


