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1.  Management of perennial weed species - 1a.  Evaluate the effect of row spacing 
and soybean maturity on late season applications of Roundup for perennial 
weed control.  Project completed in 1999. 

 
 

Fall application is the most effective time to control perennial weeds.  However, 
soybeans often are not harvested until frost has killed the weeds, or the harvest operation 
severely damages the weeds, and there is not sufficient recovery for herbicide application. 
 Altering management of the soybean crop may provide benefits for fall application of 
Roundup to significantly improve control. No information is available on the interaction of 
soybean cultural practices and effectiveness of fall Roundup Ultra applications. 
 

Field studies were conducted 1996 through 1999 at four locations to evaluate the 
efficacy of fall Roundup Ultra applications on horsenettle and Canada thistle.  Two 
locations were infested with horsenettle and two locations with Canada thistle.  The studies 
were designed as a 3 by 3 factorial in a randomized complete block design with four 
replications.  The factors examined interactions of row spacing and soybean maturities on 
the effectiveness of spray penetration through the crop canopy and weed control.  Row 
spacing consisted of narrow (7.5 or 10 inches), medium (10 or 15 inches) or wide (30 
inches) rows.  Soybean maturities included an early-maturing (group 4.0), mid-maturing 
(group 4.6 or 4.9), or late-maturing (group 5.5) variety.  Varieties at three of the four 
locations were Asgrow 4045, Asgrow 4922, and Asgrow 5547.  In 1998 at one location, 
Asgrow 4601 was substituted for Asgrow 4922.  At all four locations, a postemergence 
herbicide was used for annual weed control approximately four weeks after planting.  Spray 
penetration of Roundup Ultra through the crop canopy was measured using water sensitive 
cards placed directly between the crop rows.  Two cards were placed on the ground and 
two cards were placed mid-canopy, approximately two-thirds the average height of the 
crop.  At the time of the fall Roundup Ultra application, the early-maturing variety showed 
greater than 90 percent leaf drop, the normal-maturing variety was beginning leaf drop, and 
the late-maturing variety was not senescing. 
 

Roundup Ultra applications of 2.0 qts/A, were made with a CO2 backpack sprayer 
in a spray volume of 25 GPA at 20 psi using XR11003 spray tips.  In addition to evaluating 
spray penetration with water-sensitive cards, weed control was determined by plant shoot 
counts in the fall and spring and percent visual ratings in the spring. 
 

Soybean maturity at application influenced spray coverage at ground and mid-
canopy samples at all locations.  Coverage on the ground was best with the early-maturing 
variety and least with the late-maturing variety.  Results of the mid-maturing variety were 
inconsistent.  At two locations, row spacing influenced coverage at ground level.  Greater 
coverage on the ground was obtained with the wide rows compared to the narrow rows.  
Overall, row spacing had little impact on coverage at mid-canopy.  

 
The effectiveness of the fall application on weed control was inconsistent throughout 
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the four locations.  Roundup Ultra application did not reduce number of horsenettle or 
Canada thistle shoots in the spring.  Shoot biomass was measured for Canada thistle in 
1997 only.  Weight per shoot was lower with mid- and later-maturing varieties.  This was 
the opposite of spray deposition data.  Our data suggests that crop competitiveness during 
the growing season may play an important role for long term Canada thistle management.  
If fall applications are to be made prior to soybean harvest, delaying application until 
soybeans have dropped their leaves will improve spray penetration. 

 
Due to inconsistency, more evaluations are needed to identify the benefits of fall 

Roundup Ultra applications.  Fall applications need to be assessed with an effective in-
crop treatment, as a program approach.  This type of research is currently on-going at UD 
with corn and soybeans. 
 
1.  Management of perennial weed species - 1b.  Evaluate the efficacy of Roundup 

for perennial weed control.  Project completed in 1999. 
 

Before Roundup Ready soybeans, perennials were treated with contact herbicides 
during the cropping season and then treated in the fall with a Roundup application.  The 
effectiveness of Roundup on control of perennial weeds during the cropping season needs 
to be determined.  
 

Two sites, one heavily infested with Canada thistle, and the other infested with 
horsenettle were used.  Treatments consisted of Roundup Ultra at 1.0 qts/A applied at 3, 4, 
5, and 6 weeks after planting (WAP), and application at 4 weeks followed by a second 
application at 6 weeks.  At 5 WAP, Roundup Ultra was also applied at rates of 0.75 and 
1.5 qts/A.  For comparisons, a weedy check and Basagran at 1 qt/A applied at 5 WAP 
were included.  Treatments were applied with CO2 backpack sprayer.  Plots were 10 by 25 
feet, and all treatments were replicated 4 times. 
 
   Canada thistle Horsenettle 
Herbicide  Rate Timing 1998 1999 1998 1999 
   --------------- % controla --------------- 
Roundup Ultra 1 qt/A 3 WAP 50 cd 86 b 48 b 65 b 
Roundup Ultra 1 qt/A 4 WAP 61 bc 94 a 68 a 78 ab 
Roundup Ultra 1 qt/A 5 WAP 73 ab 100 a 65 a 90 a 
Roundup Ultra 1 qt/A 6 WAP 80 a 94 a 74 a 91 a 
Roundup Ultra 0.75 qt/A 5 WAP 50 cd 95 a 73 a 83 a 
Roundup Ultra 1.5 qt/A 5 WAP 71 cd 96 a - 85 a 
Roundup Ultra 
Roundup Ultra 

1 qt/A 
1 qt/A 

4 WAP 
6 WAP 

86 a 97 a 79 a 86 a 

Basagran + COC 1 qt/A 4 WAP 48 cd - - - 
Basagran + COC 1 qt/A 5 WAP 38 d - 8 c - 
   a Ratings followed by the same letter are not significantly different from one another. 
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1998 Results: 
 

Canada thistle control was best with applications at 5 or 6 WAP and applications at 
4 weeks followed by a second application 6 weeks after planting.  At 5 WAP, the 1 and 1.5 
qts/A of Roundup Ultra had same level of weed control (72%), while the 0.75 qts/A rate 
provided only 55 % control. 
 

Horsenettle control was best with applications at 4 to 6 WAP and applications at 4 
weeks followed by a second application 6 weeks after planting, averaging 72% control.  
For horsenettle control, the 0.75 qts/A provided same level of control as 1 qt/A. 

 
1999 Results: 
 

Results were similar for both horsenettle and Canada thistle control.  Applications 
from four to six weeks after planting resulted in the highest level of control.  An application 
at 3 weeks after planting was not as effective as the later application timings.  Weed 
control was similar for both 1 and 1.5 qts/A of Roundup Ultra.  Finally, Roundup Ultra 
applications made at 4 weeks after planting followed by a second application 6 weeks 
after planting resulted in same level of control as a single Roundup Ultra application. 
 
 Roundup Ultra applications seldom result in complete control of Canada thistle or 
horsenettle.  The highest level of Canada thistle control was 86% in 1998 and 100% in 
1999; while control of horsenettle was 79% in 1998 and 91% in 1999.  The highest level of 
control was obtained with applications of 1 qt/A at 5 or 6 WAP.  In these studies, rates over 
1.0 qts/A did not provide additional control.  This study was planted in 15 inch rows and 
spray coverage was good even with these later timings.  Applications may need to be 
made earlier with narrower-rows to obtain satisfactory coverage. 
 
 
 
3. Evaluate new postemergence herbicides for burcucumber control.  Project 

completed in 1999. 
 
 
 Burcucumber is an aggressive noxious annual weed species that many growers 
need to control.  There are new herbicides with activity on burcucumber but these studies 
have not been conducted in regions that experience a long germination period such as 
occurs in Delaware.  These new herbicides that have short or no residual activity need to 
be compared with the standard treatment 
 

In 1998 and 1999, UD Weed Science Program conducted a studies examining 
burcucumber control in soybeans on Donald Collins’ farm near Millsboro.  The study was 
designed to examine various herbicides for their effectiveness on postemergence 
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burcucumber control and residual control of late emerging seedlings.  Treatments included 
Roundup Ultra (the soybeans were Roundup Ready), Pursuit, Classic, Pinnacle, FirstRate, 
Expert, and Action all applied alone and in combination with Roundup Ultra.  FirstRate is a 
new herbicide from Dow AgroSciences, registered in 1998.  Action and Expert are 
herbicides being developed by Novartis.  Plots were 10 feet wide and 25 feet long, and 
replicated three times.  Treatments were applied with a CO2 backpack sprayer in a spray 
volume of 25 GPA at 20 psi. 
 

   Year 
Herbicide Rate  1998 1999 
   ----- % controla ----- 
Roundup Ultra 0.75 qt/A  58 cde 93 ab 
Roundup Ultra 1.0 qt/A  80 ab 94 a 
Roundup Ultra 
Classic 

0.75 qt/A 
0.25 oz/A 

 85 a 96 a 

Roundup Ultra 
Classic 

0.75 qt/A 
0.5 oz/A 

 52 de 94 ab 

Roundup Ultra 
Pinnacle 

0.75 qt/A 
0.25 oz/A 

 55 de 94 a 

Roundup Ultra 
Pursuit 

0.75 qt/A 
1.44 oz/A 

 45 e 94 a 

Roundup Ultra 
FirstRate 

0.75 qt/A 
0.3 oz/A 

 75 abc 67 abc 

Classic 
Poast Plus 
NIS 

0.5 oz/A 
1.5 pt/A 
0.25% v/v 

 78 ab 63 bc 

Pursuit 
Poast Plus 
NIS 

1.44 oz/A 
1.5 pt/A 
0.25% v/v 

 85 a 58 c 

FirstRate 
Poast Plus 
NIS 

0.3 oz/A 
1.5 pt/A 
0.25% v/v 

 82 ab 70 abc 

Expert 
Poast Plus 
NIS 

1.5 oz/A 
1.5 pt/A 
0.25% v/v 

 78 ab 68 abc 

Cobra 
Pursuit 
Poast Plus 
NIS 

12 oz/A 
1.44 oz/A 
1.5 pt/A 
0.25% v/v 

 52 de 75 abc 

Expert 
Action 
Poast Plus 
NIS 

1.5 oz/A 
1.2 
1.5 pt/A 
0.25% v/v 

 82 ab 54 c 
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aNumbers followed by the same letter are not significantly different from one another. 
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1998 Results: 
No treatment provided 100% weed control at harvest, in fact the highest level of 

control was 85%. 
The best treatments were Roundup Ultra at 1 qt/A, FirstRate 0.3 oz/A, and Expert 

plus Action.  Lowering the Roundup Ultra rate to 1.0 pt/A and tankmixing with either Pursuit 
or FirstRate did not improve burcucumber control compared to FirstRate alone or Roundup 
Ultra at 1.0 qt/A.  Pursuit, Classic, and Pinnacle alone did not provide acceptable 
burcucumber control.  The residual control of Pursuit or Classic was not observed with this 
study.  This was the first year of this study and the dry weather may have reduced the 
expected residual control of these herbicides.  Dry weather also resulted in fewer 
burcucumber seedlings emerging late in the season. 
 
 
1999 Results: 

Roundup Ultra alone, at 1.5 pts/A provided 93% burcucumber control and the 
addition of the other herbicides did not improve control.  For this year, no residual 
herbicide was needed to control late emerging burcucumber.  At this site, the soybean 
canopy was full enough to shade the ground and outcompete late emerging burcucumber 
plants.  
 
 Control of burcucumber was not improved with the addition of other herbicides 
compared to Roundup Ultra alone.  Additional herbicides were not needed for residual 
control in these studies. 
 
 
 
4. Evaluate late-season herbicide applications for crop safety and 

effectiveness of control.  Project completed in 1999. 
 

Conventional herbicides that are often considered for “rescue-type” treatments in 
soybeans will be evaluated for their effectiveness on broadleaf weeds over 6 inches tall.   

This study was conducted as a split-plot.  The variety used was a Roundup Ready 
variety which allowed us to kill all the weeds in one-half of the plot with a 2 qt/A rate of 
Roundup Ultra two days prior to treating with the conventional herbicides.  The entire plot 
was treated with the conventional herbicides at first flower stage of the soybean crop.  At 
time of herbicide application, morningglory and velvetleaf were >6 inches and common 
ragweed was >4 inches.  The split-plot design provided an opportunity to evaluate weed 
control and crop injury from the late-season applications without weeds confounding the 
soybeans ability to recover from injury.  The herbicides evaluated were Cobra (16 oz/A), 
Blazer (1.5 pts/A), Pinnacle (0.25 oz/A), Resource (0.5 pts/A), Stellar (7 oz/A), FirstRate 
(0.3 oz/A), Pursuit (2.1 oz/A), Raptor (0.3 pts/A), 2,4-DB (14 oz/A), Storm (1.5 pts/A), 
Classic (0.75 oz/A), Cobra plus 2,4-DB (16 oz + 2 oz), and Blazer plus 2,4-DB (1.5 pts + 2 
oz).  Appropriate surfactants were used with the respective herbicides. 
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This study was conducted at two locations in 1998, REC and Middletown; and at 
Middletown in 1999.  At the REC, dry weather resulted in poor weed control for all 
treatments.  Therefore, yield data was not reflective of crop injury. 
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   1998 - Middletown  1998 – REC  1999 - Middletown 
Herbicide   Injurya Ivylf 

mgc 
Velvt- 
leafc 

Yield  Injuryc Ivylf 
mgc 

Rag-
weedc 

Pig- 
weedc 

Lambs- 
qrtrsc 

 Ivylf 
mgd 

Vlvt- 
leafd 

Pig- 
weedd 

Yield 

   ---------- %b ---------- bu/Ab  -------------- %b ---------------  ---------- %b ---------- bu/Ab 
Weed-free 
check 

  0 - - 56 a  0 - - - -  - - - 37 a 

Cobra 
COC 

12.8 oz/A 
1% v/v 

 29 bc 44 ef 86 abc 43 b  8 abc 95 ab 100 a 87 bc 100 a  - - - - 

Blazer 
NIS 

1.5 pt/A 
0.25% v/v 

 13 ef 80 a 74 cd 53 a  10 a 97 ab 98 b 86 bc 94 abc  - - - - 

Pinnacle 
COC 
UAN 

0.25 oz/A 
1% v/v 
2% v/v 

 1 gh 46 def 76 cd 50 a  3 ef 75 c 99 a 97 a 94 ab  0 c 53 
abc 

73 ab 32 a 

Resource 
COC 

8 oz/A 
1% v/v 

 21 cd 44 ef 100 a 53 a  8 abc 95 ab 100 a 89 
abc 

96 ab  - - - - 

Stellar 
COC 

7 oz/A 
1% v/v 

 28 bc 31 f 98 a 48 a  10 a 95 ab 100 a 80 c 99 a  0 c 66 
ab 

74 ab 31 a 

FirstRate 
COC 
UAN 

0.3 oz/A 
1% v/v 
2% v/v 

 4 gh 59 cde 93 ab 52 a  0 f 80 bc 99 a 99 a 95 ab  37 a 63 
abc 

0 c 36 a 

Pursuit 
COC 
UAN 

1.44 oz/A 
1% v/v 
2% v/v 

 9 fg 62 bcd 82 bcd 45 b  1 f 69 c 100 a 98 a 94 abc  - - - - 

Raptor 
COC 
UAN 

5 oz/A 
1% v/v 
2% v/v 

 12 ef 57 cde 87 cde 42 b  9 ab 68 c 100 a 98 a 91 bc  23 ab 75 a 85 a 37 a 

2,4-DB 14 oz/A  38a 70 abc 53 e 42 b  7 a-d 98 ab 100 a 95 ab 100 a  - - - - 
Storm 
COC 

1.5 pt/A 
1% v/v 

 14def 80 a 81 bcd 51 a  5 cde 99 a 100 a 86 bc 98 ab  - - - - 

Classic 
COC 
UAN 

0.75 oz/A 
1% v/v 
2% v/v 

 3 gh 63 bc 81 bcd 48 a  3 def 84 
abc 

100 a 97 a 87 c  13 bc 38 
abc 

50 b 34 a 

Cobra 12.8 oz/A  31 ab 81 a 72 d 47 b  6 b-e 97 ab 100 a 92 ab 99 a  20 b 19 d 81 ab 32 a 
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2,4-DB 
NIS 

2 oz/A 
0.25% v/v 

Blazer 
2,4-DB 
NIS 

1.5 pt/A 
2 oz/A 
0.25% v/v 

 20 de 84 a 77 cd 45 b  6 b-e 98 ab 100 a 93 ab 99 a  25 ab 33 
cd 

65 ab 35 a 

aRating taken 7 days after treatment. 
bNumbers followed by the same letter are not different from one another. 
cRatings taken 2 weeks after treatment. 
dRatings taken 5 weeks after treatment.
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1998 Results: 
 

At Middletown, ivyleaf morningglory control was best with FirstRate (70% control).  
Blazer, Raptor, Storm, Classic, and Cobra provided about 50% morningglory control.  
Velvetleaf control was best with Resource (80%), followed by Pursuit and FirstRate (70% 
control).  Pursuit treatments delayed soybean maturity by about 5 days. 
 

Treatments of Cobra, 2,4-DB, Cobra+2,4-DB, Blazer+2,4-DB, Pursuit, and Raptor 
resulted in lower yields than the other treatments.  All other treatments had yields similar to 
plots treated only with Roundup Ultra, indicating soybeans were either not injured or they 
were able to overcome injury before yield was impacted.  Dry weather could have limited 
soybeans’ chance to recover from herbicide injury. 
 
 
1999 Results: 
 

Injury was most severe for the Cobra and Stellar treatments.  At 5 weeks after 
treatment, Cobra injury was 12% and Stellar was 7%, all other injury was 3% or less.  
Weed control was quite variable at this location.  Velvetleaf control was best with Raptor, 
Stellar, FirstRate, or Pinnacle, but 75% was the highest level of control.  Ivyleaf 
morningglory control was poor for all treatments.  Smooth pigweed control was similar for 
all treatments, except FirstRate (0%) and Classic (50%), with up to 85% control.  Yield was 
similar for all treatments. 
 
 Weed control was reduced compared to control of small seedlings.  However, data 
does provide useful information for control of large weed species.  Late season 
applications of these herbicides did not impact yield beyond what yield loss was 
experienced due to weed competition.  Thus, herbicides used in this study for late-season 
weed control did not significantly impact loss of soybean flowers and yield potential. 


