A Weed Scientist’s Perspective From a weed scientist’s perspective...

on Cover Crops 1. We must be able to effectively kill

whatever cover crop species we are

Kevin Bradley and Cody Cornelius planting.

University of Missouri

2. We must have a real understanding
of what cover crops actually do for
weed control.

3. We must know which corn or
soybean herbicides are most likely
to carryover and cause injury to
cover crop species.
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Influence of Soybean Herbicide Treatments ee a
on Fall Cover Crop Biomass (2013-2015)  gcjence

’ [l No biomass reduction in any year [_] Biomass reduction in 1 of 3 years [ll Biomass reduction in 22 of 3 years

Cover Crop Species

; S d Herbicide Winter Tillage Cereal Crimson Winter Austrian Annual Hairy
5 v \ Treatment Rate Wheat  Radish Rye Clover Oat Pea  Ryegrass Vetch

" _; ‘. - " o~ ) 3 -‘-'. ) \ < S0 > —-product/A- - --% Biomass Reduction relative to non-treated, 28 days after emergence-———

< = Spartan 8flozs
¢ The Effects of Herb 17, . son
# Carryover on Cover C

Sencor 0.51b
Authority First 6.4 0zs
Classic 1.5 0zs
Flexstar 20flozs
Cobra 12.5 fl ozs
Pursuit 4flozs
Firstrate 0.6 0z
Synchrony XP 0.375 0z
Dual Il Magnum  1.33 pts
Warrant 1.5qts
Zidua 30zs
Prefix 2pts
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Influence of Corn Herbicide Treatments Wgzé)a o
on Fall Cover Crop Biomass (2013-2015)  gclence COI'IC|US|0nS

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

’ [l No biomass reduction in any year [_] Biomass reduction in 1of 3 years [ll Biomass 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 The general order of sensitivity of cover crops to herbicide
—product/A- - —% Biomass Reduction relative to non-treated, 28 days after emergence—— carryover, from greatest to least sensitive: tillage radish >

Atrazine 2qts Austrian winter pea > crimson clover = annual ryegrass > winter

Callisto 3flozs wheat = winter oats > hairy vetch = cereal rye

Laudis 3flozs

Impact 3/4 fl 0z Soybean herbicide treatments that were most injurious to cover

Stall:grze Flexx 5 :1 g:s crops: fomesafen (Flexstar/Prefix), pyroxasulfone (Zidua),

Python 10z imazethapyr (Pursuit), acetochlor (Warrant), sulfentrazone

Resolve 1oz (Authority products)

Accent Q 0.9 0z

Corn herbicide treatments that were most injurious to cover
crops: topramezone (Impact), mesotrione (Callisto, Halex GT, etc.)
clopyralid (Stinger, SureStart), isoxaflutole (Balance Flexx),
pyroxasulfone (Zidua, etc.), nicosulfuron (Accent Q, etc.),

Surestart + Atra 1.75pt+1qt
Halex GT + Atra 4 pt+1qt
Capreno 3flozs
Zidua 30zs

©Kevin Bradley, Univ. Missouri

~ for the Termination of
Species in the Spring
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Influence of Selected Herbicide Treatments Conclusions:
L[]
on Cover Cl’Op Biomass Reduction Most effective herbicide program
(results averaged across 7 cover crop species and 3 years in Missouri) across all cover crop species
Glyphosate + Clarity 1 | a | herbicid
: In general, herbicide programs
lyph +2,4-D 1 .
cyphosate 24 w - that contained a growth
Gramoxone Inteon +2,4-D 1 a regulator resulted in the most
Glyphosate + Sharpen 1 ‘ | ab consistent control across all
Gramoxone Inteon + Atrazine | ab cover crop species:
Glyphosate + Canopy 1 | bc . .
. Biomass Reduction:
Glyphosate + Atrazine 1 bc . Glyphosate +2 4'D' 837
» . ]
Gramoxone Inteon | c ¢ Glyphosate + Clarity: 85%
Glyphosate c Visual Control:
Mizzou 0 20 40 60 80 100 * Glyphosate +2,4-D: 90%
W'eed % Biomass Reduction 28 Days After Treatment * Glyphosate + Clarity: 90%

S C I e n Ce *Bars followed by the same letter are not different, LSD, .

Effective Kill of
Cover Crop Species

* Proper herbicide timing (late March/early
April) is important for most species

'!:.._S'pemes on Winte
Annual Weed Emergence

* Proper temperature/environment before
and after application may be just as
important

* Species that are likely to winter kill in
central Missouri = tillage radish,
sometimes oats

¢ Species that have proven difficult to
control = wheat, crimson clover, Italian
ryegrass, vetch

* Species that are fairly easy to control =
cereal rye, Austrian winter pea




Cover Crops & Winter Annual Weeds Conclusions:

Influence of Cover Crops on
Winter Annual Weed Density

' Based on our research and the , )
2/ results of other PUBLISHED studies, * A"dC°"‘z|" crop SPeC'eSI
" the ability of cover crops to reduce reduced winter annua

" the emergence of WINTER ANNUAL . - B sieskabibeh
weed species: _\  72% compared to the non-

treated control:
* |Is variable and rarely 100% but matches the

iol f wi | Il
biology of winter annual weeds very we _Cereal rye: 72%

* Is. dependent on the time of winter I' —Cereal rye/vetch: 68%
annual weed emergence % —Wheat: 51%

/
* Is dependent on the cover crop species andfor j§ —Fall herbicide: 99%
mix selected
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Conclusions:

& Fe \\ b7t a7 (e Influence of Cover Crops on
. / e ' Summer Annual Weed Density

Based‘on our research and t ' Cereal rve. the mix of cereal
2 . ° ye, IX
results of other, PUBLISHstL(dIes, 2 1; SRR S i

-
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g ab1l|ty of. covercrops toreduce ryegrass provided density
emergence Of SUMMER ANN UAL redOUCticl):s similar to the
weed species is determined by the: residual herbicide program
.~ * Few cover crops provided
1. Cover crop species selected ,; : ‘ any substantial reduction in
= late-season weed
27 Amt. bzf cov rop biomass accu iulated” emergence compared to the
3. Timé of cover roprtermlnatlon < P full residual program (90%)

4. Type of weed speaes
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Influence of Cereal Rye Seeding Rate on Weed

b SN ) i : !f";j' e, Biomass 10 Weeks after Cereal Rye Termination
) < N )
Based on our research and the e A
results of other,PUBLISHED studies; - ; o300
. the ability of cover crops toreduce - ® .
the emergence of SUMMER ANNUAL & 200 1
weed species is determined by the: 2
b5

1. ‘Cover crop species selected = W0

57 Amt. Of cav [ crop Biomass acciniulated”

3. Timé of COVZ&TOJ{V termination \\\“E\\ 2 135 190

3 Seeding Rate (Ib/A)
/
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4. Type of weed species a\ W

Mirsky et al. 2011. Weed Science 59:380-389.

Relationship Between Inhibitory Potential
of Cover Crops and Various Weed Species

Winter Annual
Weed 2

B AN . b
i \'n N / /1"4‘ P
Based on our research and the e
results of other,PUBLISHED studies; - ;
. the ability of cover crops toreduce -
the emergence of SUMMER ANNUAL
weed species is determined by the:

1. ‘Cover crop species selected
57 Amt. of _CQVQRC\I"OP biomass acciniulated”

3.. Timé of-cover-erop termindtion \'i‘-“ss\

4. Type of weed species a\ NG |
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Cover Crop Inhibitory Potential 2>

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
Time >

Adapted from Kruidhof et al. 2010. Weed Research 51:177-186.
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Different Weed Seeds are Affected Differently by:

B NS L ' 7 R | soil cover, light, temperature, soil depth, etc.
2 L

Based'on our research and the

results of other PUBLISHED studies; | ; ol
. the ability of cover crops toreduce -

the emergence of SUMMER ANNUAL Lambsqarrs 10

weed species is determined by the: el -4

1. ‘Cover crop species selected - /
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Website:  http://weedscience.missouri.edu
Email: bradleyke@missouri.edu

App: ID Weeds (free download).
Facebook: Mizzou Weed Science [[]
Twitter:  @ShowMeWeeds L 4



