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Influence of Soybean Herbicide Treatments Wgzé)a
on Fall Cover Crop Stand/Biomass (2013-2015) science

[ No reduction in any year [ ] Reduction in 1 of 3 years I Reduction in 22 of 3 years

Cover Crop Species

Herbicide Winter Tillage Cereal Crimson Winter Austrian Annual Hairy

Treatment Rate Wheat Radish Rye Clover Oat Pea Ryegrass Vetch
—-product/A-- % Stand/Biomass Reduction, 28 days after emergence

Spartan 8 fl ozs

Valor 2.5 0zs

Sencor 0.51b

Authority First 6.4 0zs

Classic 1.5 0zS

Flexstar 20 fl ozs

Cobra 12.5 fl ozs

Pursuit 4 fl ozs

Firstrate 0.6 0z

Synchrony XP 0.375 0z

Dual I Magnum  1.33 pts

Warrant 1.5 gts

Zidua 3 0zs

Prefix 2 pts

Cornelius and Bradley, 2017. Carryover of common corn and soybean herbicides to various cover crop species. Weed Technology 31:21-31.



Carryover of POST Soybean Treatments to Tillage Radish
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Cover Crop Groundcover Reduction in Response to Residual
Herbicides Applied in the Previous Soybean Crop (2016/17)

10
Results are combined across cover crop species and are an average of 9 site-years across multiple states.
Bars followed by the same letter are not different (P<0.05).

ABC

B-E B-E

CDE

DE
DE DE

% Visual Ground Cover Reduction
28 Days After Cover Crop Emergence

Authority Assist fb Prefix fb Warrant

Authority Assist fb Prefix

Synchrony XP
Dual Il Magnum
Warrant Ultra
Harmony GT
Dual Il Magnum
Warrant Ultra
Authority Assist

Flexstar
Pursuit
Warrant
Zidua
Prefix
Flexstar
Warrant
Zidua

Total

Treatments Applied 21 Days After Treatments Applied 42 Days After
Soybean Planting Soybean Planting Residual

Programs

Whalen et al. 2019. Evaluation of cover crop sensitivity to residual herbicides applied in the previous soybean crop. Weed Technology 33:312-320.



Influence of Corn Herbicide Treatments on Wgzé)a
Fall Cover Crop Stand/Biomass (2013-2015) gcience

[ No reduction in any year [ ] Reduction in 1 of 3 years I Reduction in 22 of 3 years

Cover Crop Species

Herbicide Winter Tillage Cereal Crimson Winter Austrian Annual Hairy

Treatment Rate Wheat Radish Rye Clover Oat Pea Ryegrass Vetch
--product/A-- % Stand/Biomass Reduction 28 days after emergence

Atrazine 2 gts

Callisto 3 fl ozs

Laudis 3 fl ozs

Impact 3/4 fl oz

Balance Flexx 5 fl ozs

Stinger ¥ pt

Python 10z

Resolve 10z

Accent Q 0.9 0z

Surestart + Atra 1.75 pt+1qt
Halex GT + Atra 4 pt+1qt
Capreno 3 fl ozs
Zidua 3 0zs

Cornelius and Bradley, 2017. Carryover of common corn and soybean herbicides to various cover crop species. Weed Technology 31:21-31.






Conclusions

Herbicide carryover injury on cover crop species is going to vary
from year to year, largely due to rainfall and time of application

The general order of sensitivity of cover crops to herbicide
carryover, from greatest to least sensitive: tillage radish >
Austrian winter pea > crimson clover = annual ryegrass > winter
wheat = winter oats > hairy vetch = cereal rye

Some of the most injurious soybean herbicide treatments that
have higher potential to carry over to cover crops: fomesafen
(Flexstar/Prefix/etc.), pyroxasulfone (Zidua), acetochlor (Warrant)

Some of the most injurious corn herbicide treatments that have
some potential to carry over to cover crops: topramezone
(Impact), mesotrione (Callisto, Halex GT, etc.) clopyralid (Stinger,
SureStart), isoxaflutole (Balance Flexx), pyroxasulfone (Zidua,
etc.)
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Influence of Herbicide Treatments on
the Control of a Cereal Rye Cover Crop

Whalen et al. 2020. Weed Technology 34: In press.

Liberty + Metribuzin + 2,4-D - x ] | | H DE
Liberty + Canopy +2,4-D 1 x — | [ H cDE
Liberty + Sharpen - x x—— | | H CDE
Liberty + Dicamba - x | ! | | H DE
Liberty +2,4-D - x | ! | | I E
Liberty - x x| I | | - CDE
Gramoxone + Metribuzin +2,4-D - x —f T AD
Gramoxone + Canopy +2,4-D - x X | | | | AD
Gramoxone + Dicamba - x | { | | AE
Gramoxone + 2,4-D - x x | I | | AE
Gramoxone - : [ | 7 B-E
Glyphosate + Metribuzin + 2,4-D - x x| | AB
Glyphosate + Canopy +2,4-D - x x x— | AB
Glyphosate + Select - x Hl A
Glyphosate + Sharpen - x xH| A
Glyphosate + Dicamba - x x x—-H]| A
Glyphosate +2,4-D - x x % =] A
Glyphosate T x +—+—{| ABC

0] 20 40 60 80 100

% Visible Control 28 Days After Treatment

UNITED

Results are an average of 8 site-years across 5 States (AR, IN, MO, MS, and WI).

Treatments made between 4/10- 4/29 on cereal rye from 6 to 50” in height, depending on location. Sa YBEAN
Mean control lines (in each box in red) are not different if followed by the same letter (P<0.05).

Boxes represent the middle 50% of the data; left and right whiskers represent 25 to 75% of the data set. BOA RD m

An “X” denotes an outlier; black bars within the boxes denotes the median control for that treatment.
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Influence of Herbicide Treatments on
the Control of a Wheat Cover Crop

Whalen et al. 2020. Weed Technology 34: In press.

Liberty + Metribuzin + 2,4-D -
Liberty + Canopy + 2,4-D -

Liberty + Sharpen -

Liberty + Dicamba -

Liberty + 2,4-D -

Liberty -

Gramoxone + Metribuzin + 2,4-D -
Gramoxone + Canopy + 2,4-D -
Gramoxone + Dicamba -
Gramoxone + 2,4-D -

Gramoxone -

Glyphosate + Metribuzin + 2,4-D -
Glyphosate + Canopy + 2,4-D -
Glyphosate + Select -

Glyphosate + Sharpen -
Glyphosate + Dicamba -
Glyphosate +2,4-D -

Glyphosate -

x T —
T [ H>I
x | ] =
x A L —
x H I H
x I% | —ix

20 40 60

80

% Visible Control 28 Days After Treatment

Results are an average of 7 site-years across 3 States (AR, IN, MO).

Treatments made between 4/10- 4/29 on wheat from 11 to 24 inches in height, depending on location.
Mean control lines (in each box in red) are not different if followed by the same letter (P<0.05).

Boxes represent the middle 50% of the data; left and right whiskers represent 25 to 75% of the data set.
An “X” denotes an outlier; black bars within the boxes denotes the median control for that treatment.
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What do all of these have in common?
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Annual Ryegrass

Lolium perenne ssp. multiflorum

a.k.a. “Italian Ryegrass” or just “Ryegrass”
NOT Annual Rye NOT Cereal Rye
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Influence of Herbicide Treatments on the
Control of an Annual Ryegrass Cover Crop

Whalen et al. 2020. Weed Technology 34: In press.

Liberty + Metribuzin + 2,4-D x x | | ] }:& A-D
Liberty + Canopy + 2,4-D - x x | | || ABC
Liberty + Sharpen - x b—— ] | & x DE
Liberty + Dicamba - x x ——] [ ] x| E
Liberty +2,4-D - X ——] | | ——xx DE
Liberty - x x b——— || —% CDE
Gramoxone + Metribuzin + 2,4-D X x | { | |+ ABC
Gramoxone + Canopy + 2,4-D - x F——— ] H ABC
Gramoxone + Dicamba - x | (] | H ABC
Gramoxone + 2,4-D - x x| } L] I AD
Gramoxone - X : { | | — AD
Glyphosate + Metribuzin + 2,4-D - x — | ] 1 CDE
Glyphosate + Canopy + 2,4-D - xX—— | % B-E
Glyphosate + Select - x x——H A
Glyphosate + Sharpen - x {1 AB
Glyphosate + Dicamba - x X —— | — A
Glyphosate +2,4-D - X X X——] | ] — ABC
Glyphosate x x | I T ABC
0 20 40 60 80 100
% Visible Control 28 Days After Treatment
Results are an average of 8 site-years across 5 States (AR, IN, MO, MS, and WI). UNI TED
'I[/I;eatments mgde bgtween 4/10'- 4/29 on ryegras‘s from 5 to 15 inches in height, depending on location. Sa YBEAN
ean control lines (in each box in red) are not different if followed by the same letter (P<0.05).

Boxes represent the middle 50% of the data; left and right whiskers represent 25 to 75% of the data set. BOA RD ™
An “X” denotes an outlier; black bars within the boxes denotes the median control for that treatment.



Influence of Herbicide Treatments and Timings on the
Control of an Annual Ryegrass Cover Crop (2013-2015; Columbia, MO)

Application Timing
Early (5-9”) Mid (12-20”) Late (28-36”)
Herbicide Treatment Rate Tillering Pre-boot Boot/Heading
--product/A-- --% Ann. Ryegrass Biomass Reduction 28 DAT--

Roundup PowerMax 22 fl ozs 85 62 70
Roundup PowerMax 36 fl ozs 92 81 87
Roundup PowerMax + 2,4-D 36 fl ozs + 1 pt 94 81 89
Roundup PowerMax + Clarity 36 fl ozs + 1 pt 91 64 87
Roundup PowerMax + Sharpen 36 fl ozs + 1 fl oz 95 79 91
Roundup PowerMax + Aatrex 36 flozs +1qt 83 71 74
Roundup PowerMax + Canopy 36 fl 0zs + 4 ozs 85 66 77
Roundup PowerMax + Basis Blend 36 fl ozs + 1.25 ozs 94 86 91
Roundup PowerMax + Select Max 36 fl ozs + 10 ozs 99 91 88
Roundup PowerMax + Select Max 36 fl ozs + 16 ozs 99 98 98
Gramoxone Inteon 4 pts 56 53 78
Gramoxone Inteon + 2,4-D 4 pts + 1 pt 63 52 78
Gramoxone Inteon + Aatrex 4pts+1qt 68 64 74
Gramoxone Inteon + Sencor + 2,4-D 4 pts + 4 0zs + 1 pt 69 65 34
Liberty 29 fl ozs 14 27 41
LSDo.o5 (treatments x timings): 7

*numbers in red indicate antagonistic tank mixes compared to applying 36 fl ozs Roundup PowerMax alone

Cornelius and Bradley. 2017. Weed Technology 31:514-522.
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Influence of Herbicide Treatments on
the Control of a Hairy Vetch Cover Crop

Whalen et al. 2020. Weed Technology 34: In press.

Liberty + Metribuzin + 2,4-D - x 3¢/
Liberty + Canopy + 2,4-D - x H]

Liberty + Sharpen - x x x| T

Liberty + Dicamba - x I

Liberty +2,4-D - ¢ X—]

Liberty - x x —— ]

Gramoxone + Metribuzin + 2,4-D - xx H
Gramoxone + Canopy + 2,4-D - x x %]
Gramoxone + Dicamba -
Gramoxone + 2,4-D - x

Gramoxone - x x x f———] | |

Glyphosate + Metribuzin + 2,4-D - x x
Glyphosate + Canopy + 2,4-D

Glyphosate + Select - x X L
Glyphosate + Sharpen - x — [ Tl

Glyphosate + Dicamba - x X i
Glyphosate +2,4-D - x|
Glyphosate - x x| { | |}

WP O

% Visible Control 28 Days After Treatment

Results are an average of 8 site-years across 4 States (AR, IN, MO, MS). UNITED

Treatments made between 4/10- 4/29 on wheat from 3 to 18 inches in height, depending on location. Sa YBEAN
Mean control lines (in each box in red) are not different if followed by the same letter (P<0.05).

Boxes represent the middle 50% of the data; left and right whiskers represent 25 to 75% of the data set. BOA RD "
An “X” denotes an outlier; black bars within the boxes denotes the median control for that treatment.



Influence of Herbicide Treatments on the
Control of an Austrian Winter Pea Cover Crop

Whalen et al. 2020. Weed Technology 34: In press.

Liberty + Metribuzin + 2,4-D - x
Liberty + Canopy + 2,4-D -

Liberty + Sharpen - x —

Liberty + Dicamba -
Liberty +2,4-D -

Liberty - | AB

Gramoxone + Metribuzin + 2,4-D -
Gramoxone + Canopy +2,4-D - x
Gramoxone + Dicamba -
Gramoxone + 2,4-D -

Gramoxone - x — I A

Glyphosate + Metribuzin + 2,4-D - X x| AB

Glyphosate + Canopy +2,4-D - x x——J1 T ] A
Glyphosate + Select - x x———] | | | AB

Glyphosate + Sharpen - x 1] A

Glyphosate + Dicamba - x 1 | | A
Glyphosate +2,4-D - x ] | AB

Glyphosate - x » } | | B

0 20 40 60 80 100

% Visible Control 28 Days After Treatment

Results are an average of 5 site-years across 4 States (AR, MO, MS).
Treatments made between 4/10- 4/29 on wheat from 8 to 22 inches in height, depending on location.

Mean control lines (in each box in red) are not different if followed by the same letter (P<0.05).
Boxes represent the middle 50% of the data; left and right whiskers represent 25 to 75% of the data set.
An “X” denotes an outlier; black bars within the boxes denotes the median control for that treatment.
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Effective Termination
of Cover Crop Species

Proper timin% is important; proper
temperature/environment before and
after application may be just as important

Species that have proven difficult to
control = annual ryegrass; sometimes
wheat; crimson clover, vetch, Austrian pea
if they get too much growth

Glyphosate + 2,4-D, dicamba, or Sharpen
combinations provided the most
consistent control of all species except
annual ryegrass

Annual ryegrass requires careful timing;
most consistent treatment across
numerous years/states has been
glyphosate + clethodim




What difference does the timing of your
burndown + residual herbicide make?

cereal rye cover crop termmated with glyphosate +2,4- D + Authorlty Maxx

z AN
h’aﬂ":&-‘m :

termlnated 21 days before plantlng terminated 7 days before planting



Should you include your PRE residual
herbicide when terminating cover crops?

PRE herbicides were included with the
burndown herbicide either 21 or 7 days

prior to planting. %0

N [0 21 Days Prior To Planting
Soils were sampled to determine ;_3 B 7 Days Prior To Planting
concentrations of sulfentrazone ‘;; 00 A A
(Authority) in the soil. 2 ] A
Less sulfentrazone concentration § 120
occurred where cover crop biomass §
was highest (inverse relationship to 3 100 - >
biomass accumulation). £ o . 5

N ' cp ©

*Take-home: The closer you get to ER I .
planting, and/or the more biomass E .
your cover crop accumulates, the 0 | I I . .
greater the likelihood that your PRE 0 428 56 84
residual herbicide will not make it to Days After Application

the soil and will not be available for

uptake by weed seeds.
Whalen et al. 2020. Weed Technology 34: in press.
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Fun Facts

Ancient Egyptians

‘wrapped their dead in

the leaves of the giant

reed (Arundo donax),

now one of the worst

fiparian weeds in the
us.

Apart of the College of Agriculturs, Food and Natural Resources
% Burcucumber (Sicyos angulatus) is a summer annual

M 1 Z Z O Home
Dicamba Information
Weed ID Guide
Herbicide Injury
Publications
Slideshows
Videos
Research Results
Personnel
| weed resembling cultivated cucumber; the weed is
becoming more problematic in agronomic crops.
Welcome to the University of Missouri's Weed Science homepage. Here you can find information related to our extension,
research, and teaching programs or visit some of our web the Missouri Weed i
Guides. In our "Research Results" section, you can search results from our field research by year, herbicide, weed, or crop.
‘Additionally, you can click on our publication section to see all of the publications and newsletter articles we provide as well as to
View and/or listen to some of our power point ¥ ts and this site.

Click here for dicamba-related research results and presentations.

Download our new Weed ID App at the Apple App or Google Play Stores for I-phones, I-pads, and Android devices:

Email: bradleyke@missouri.edu weedscience.missouri.edu

App: ID Weeds (free download)

acebook

Facebook: Mizzou Weed Science

Twitter: @ShowMeWeeds

App: Herbicide InjurylD




