.
@agronomybadger

Considerations for Fall 2021
Weed Seed Management and
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Why Fall Weed Seed Management Matters

A
e
2018 Waterhemp
Herbicide Resistance
<,
- Glyphosate Resistance
PPO Inhibitor Resistance Updated November 2018
[:] Present, No Confirmed Resistance U
Resistan, firmation tests conducted H
UV Sadioon and Unpversy of ot ot G Extension
Source: Wisconsin Weed Science Research Efforts 2013-Present; Renz, Stoltenberg, Werle labs; University of UNIVERSITY OF WISCONSIN-MADISON

Wisconsin-Madison; lllinois Plant Clinic Dataset



Fall Weed Seed Management- Seed Retention
WEED SEED PRODUCTION & RETENTION IN SOYBEAN

Seed Retention % at harvest
Arkansas 50,022 +5.2m 33,195 +5,775 99.98 - .00 09.85 + 005

lllinois 26,038 + 275 - 99.95 + 0.03 -

Palmer

th Nebraska 36,978 + 5,30 58,004 + 0434 98.89 + 0.3 99.93 + 0
UGG Missouri 13,384 +2732 | 60,221 2190 99.98 + .00 99.67 + 020

Tennessee | 22,833 +4014 - 99.96 + 0.1 -
Illinois 25,649 + 5800 11,833 + 227 09.98 + 0.0 04.98 + 004
Nebraska 60,228 +35,348 82 811 1509 99.99 + 0.00 99.63 +0.10

Waterhemp pomms

Missouri 19,727 + 2,493 23,787 + 4200 100.00 + o.00 99.84 + 004
Wisconsin | 17,459 + 2625 38,221 + 7956 99.96 + 0.00 98.80 +0.30

Adapted from: Scwartz, L, Norsworthy, J, Young, B, Bradley, K., Xrugec, G, Davts,
V., Stackal, L, Waksh, M, (2016). Tall Waterhemp (Amaranthus fodescaatus) and
Palmer amaranth (Amarawtius palmer) Seed Production and Retention at Soybean
Matursty Weed Technalogy, 30¢1), 284-290. dol:10.1614/WT-D-15.00130.1

Extension

UNIVERSITY OF WISCONSIN-MADISON



Fall Weed Seed Management- Seed Retention

TARIE D Total Seed Captured 9% Seed Shattered % Seed Shattered % Retained on plant
INVLL & per plant before crop harvest  during harvest delay  after simulated harvest
Redroot pigweed 149,427 21267 7.2:11 1.7 +09 85.1+175 Adapted from: Haring 5.
(2017) Harvest Weed Seed
2,204 3 7.2:12 14.1:24 78.7 1153 Controk An Integrated Weed
Common lambsquarters [} RIS 4307 40,6 +5.1 55.2 +120 Management Strategy for
Organic and Conventional
Common cocklebur 1,325+ 155 144+ 35 48.2 -3 38.9 +55 Production System. M.S.
: : Thesls. Blacksburg, VA:
Giant foxtail 26,334 + 2,14 26.3 <35 24.0 + 23 498 +52 ViriniaTech, 64 p
Large crabgrass 84,721 + 11 a7 46.3 69 13.7 £19 40.0 +77

Extension
UNIVERSITY OF WISCONSIN-MADISON



Waterhemp Seed
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Waterhemp Seed Dispersal: Combines

“I Think | Can Get One More
Year Out of Glyphosate”

Photo Credit: Dr. Mark Loux, Weed Scientist,
The Ohio State University

Extension
UNIVERSITY OF WISCONSIN-MADISON




Combine Weed Seed Dispersal

Extension
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Combine Cleaning o

e JOHN DE RE

Extension
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Where Weed Seeds Hide

Combine Cleaning Video! E@



Where Undesired Seeds May Hide

Corn and MOG Collected from Case 2388 and John Deere 9660 STS During
Cleanout

(o> B |
o o

i Case 2388 (192 Ibs total)

3

B John Deere 9660 STS (93 Ibs total)

N
o

w
o

Weight Collected (Ibs)
)
o

'S
o

o

Figure 1. Material collected inside combines during cleaning.

John Deere data courtesy of: Hanna, H.M., Quick, G.R., and Jarboe, D.H. 2004. Combine Cleanout for Identity Preserved
Grains. Proceedings of the 2004 International Quality Grains Conference, Indianapolis, Indiana. July 19-22, 2004

UNIVERSITY OF WISCONSIN-MADISON



So Your Going To Clean Your Combine
Between Fields?

Read, Follow, and
Understand all safety
instructions for the combine
and cleaning equipment!

Use proper Personal
Protective Equipment!
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Where to Focus Cleaning Time

Average Pounds of Broken Corn and Foreign Matesial Collected from Five Combines after Harvesting Corn Where do most
'] Average Pounds of Foreign Material Collected from Five Combines after Harvesting Soybean foreign materials hide

on a combine?

Average Time in Minutes to Clean Selected Components for Five Combines

9 3] Adapted from:
8 Adapted from
figure data
7 n 50 from Hanna
n 45 HM, Jarboe
5 (2009) Grain
35 Residual
4 30 and Time
n 25 Requirements
3 20 for Combine
(eaning.
2 B 15 Applied
Wl Engineering in
1 ﬂ 5 Agriculture

0 platform/  feeder rock trap rotor ceaning  grintank  tailings/ unloading  rear axle/

comhead  house shoe elevator auger chopper

ae

Quick note about safety!
Prior to cleaning any farm
equipment, read and
understand all manuals for
cleaning procedures and
always use recommended
* personal protective
equipment.

i ] Cleaning a combine creates N
| large volumes of dust; take extra E v ,
;». g care to protect eye, ear, and xte n S l 0 n

B ) / respiratory health!
UNIVERSITY OF WISCONSIN-MADISON




Weed Seed Movement Through Combines:
2020 Study

Nick Arneson: Outreach Specialist UW-Madison Cropping Systems Weed Science Program
Dr. Rodrigo Werle: UW-Madison Extension Cropping Systems Weed Scientist

Thank you to everyone
who helped collect
samples for this project!

Cropping Systems Weed Science

UNIVERSITY OF WISCONSIN-MADISON Extension
UNIVERSITY OF WISCONSIN-MADISON



Weed Seed Movement Through Combines:
2020 Study

* 97% of combine samples received (n=31) contained viable weed
seed

* Most frequently observed weeds (% of samples present) were:
grass (~68%), pigweed (~¥55%), and common lambsquarters
(¥55%).

 Combine head samples contained the most weed species with
~49% of the total weeds emerged (Feeder house, ~30%; Rock

trap, ~19%; Rotor, ~2%) @

Extension
UNIVERSITY OF WISCONSIN-MADISON

Arneson, N.J., D.H. Smith, R. Werle (2020) Weed Seed Movement Through Combines: 2020 Case Study. WI Cropping Systems Weed Science Research Brief (in-review)



Weed Seed Movement Through Combines: 2020
StUdy e mbinHead | o B ‘

@ Cropping Systems Weed Science # of total weeds emerged; # of weed species L - Extension

LNIVERSTY OF WISCONSN-MATKON N PM
UNIVERSITY OF WISCONSIN-MADISON
Arneson, N.J., D.H. Smith, R. Werle (2020) Weed Seed Movement Through Combines: 2020 Case Study. WI Cropping Systems Weed Science Research Brief (in-review)




Weed Seed Movement Through Combines: 2020

Study
Figure 4: Percent (%) of Samples Present

T — — Weed Species (# of samples) —
Figure 3: Percent (%) of Total Weeds Emerged

— Combine Areas (# of samples) —

m Head (n=9)

Feeder House (n=8)

= Rock Trap (n=5)

= Grass (n=21) = Dandelion (n=4)
= Common Lambsquarters (n=17)
= Pigweed (n=17)
= Velvetleaf (n=7)

» Common Ragweed (n=3)

= Rotor (n=9)

® Smartweed (n=2)

u Thistle {n=2)

u Hemp (n=1)

Extension
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Arneson, N.J., D.H. Smith, R. Werle (2020) Weed Seed Movement Through Combines: 2020 Case Study. WI Cropping Systems Weed Science Research Brief (in-review)



Tillage Weed Seed Movement

Extension
UNIVERSITY OF WISCONSIN-MADISON



Tillage Weed Seed Movement

Extension
UNIVERSITY OF WISCONSIN-MADISON

e

Mimi Bro“eé‘ké



Cost of Sp

[Soil Fertility]

7 RN

Yield Loss

Extension
UNIVERSITY OF WISCONSIN-MADISON
Vencill et. al (2012) Herbicide Resistance: Toward an Understanding of Resistance Development and the Impact of Herbicide-Resistant Crops. Weed Science: Special Issue 2012, Vol. 60, No. sp1, pp. 2-30.



Future Cost of Waterhemp Seed Dispersal
A

Hand weeding
Failed herbicide attempts
Tillage

Yield loss in current and AT Proiecelondl Sosiir

Promoting Research, Education, and
Awareness of Weeds in Managed and

fu t U re y e a rS Natural Ecosystems

Home | Publicatons | Weeds | Society | Meetings | Careers | Links | FAQ | AboutUs

» Weeds in the News » Weed Seeds in Soybeans Sent to China

Weed Seeds in Soybeans Sent to China

Increased cost to reduce
seed bank

Source credit www aphis usda gov

The Need for a Systems Approach
In 2016, China put in place 3 new grasn Import law 10 keep Irvasive weeds and omer plant pests from

erfenng Meir country in 2017, they informe: 2% panscularly soybeans, aid

Export Restrictions

not comply with the new law They speciScally Gied increased detocions of weed seeds These weed
seeds Mrealen U S access 1o China's soydean markel

.
Soydeans are otical 1o the U.S. economy Approxmately 1of every 3 bushels of US soybean e Exten S l O n
shippe

3, making ithe United States' targest marka! for this commodty In 2017, this expont was

Irvemsive Plact Weed Soerce Viesd

Sounce ans Technciogy valued 3 $12.4 tllion. which IS appradmately 91% by value of 3l U.S. grans shpped to China UN'VERS'TY OF WISCONSIN_MAD'SON

Mansgemant



Preventing Waterhemp Seed Movement

* Avoid Weed Seed Production!
* Clean equipment!
 Harvest fields with resistance last!

* Prevent field-to-field and within-field movement of weed seed or
vegetative propagules

 Manage weed seed at harvest and after harvest to prevent a
buildup of the weed seedbank @

* Prevent influx of weeds into the field by managing field border

Extension
UNIVERSITY OF WISCONSIN-MADISON

Norsworthy et. al (2012) Reducing the Risks of Herbicide Resistance: Best Management Practices and Recommendations. Weed Science: Special Issue 2012, Vol. 60, No. sp1, pp. 31-62.



Dedicate Time to Fall Weed Seed
Management

Extension
UNIVERSITY OF WISCONSIN-MADISON
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Considerations for Fall 2021:
Cover Crop Establishment

Daniel H. Smith, CCA

Southwest Regional Specialist
Nutrient and Pest Management Program

University of Wisconsin-Madison CALS and Division of Extension

Y

Extension

UNIVERSITY OF WISCONSIN-MADISON
Disclaimer: Any use of trade names is for descriptive purposes and does not represent an endorsement by the author.
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Possible Cover Crop Benefits:

A

a \ b—\ |

* Protect soil from erosion
* Reduce nutrient losses
= Preventing runoff
= Scavenging residual nitrogen
* Nitrogen fixation- legumes
* Suppress weed growth
* Insect support/suppression
* Soil conditioning/improve soil health
= Add soil organic matter
= Enhance soil biology
= Alleviate/prevent compaction

* Supplemental forage production
I"#5%& ()& * +,-.#/0#1"2 (3$/4,".,$2 52-2#%46 * 78,4#./90 :;$93%#<=) >7?@=) A#0#3/03 49B2% 4$9C- C3ID/#1'E)19""232 #$%& AFG +(57)

Extension
UNIVERSITY OF WISCONSIN-MADISON



Cover Crop Establishment Timing

* After harvest of early-season crops such as winter
wheat/small grains or early vegetables
* Frost-seeded into winter wheat/winter cereal
grains
* Following harvest of corn as silage
* Inter-seeded into corn or soybeans
= Early, V5 corn
* Overseeded
= Late summer (corn- 50% dry down;
soybeans R7 or later)

Extension
UNIVERSITY OF WISCONSIN-MADISON
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Nutrient Management and Cover Crops
SnapPlus Estimated Soil Loss and Phosphorus Index (Pl)

12 _ .
m Estimated soil loss
Example:
10 m Phos. Index (PI) Fayette Silt loam, 6-12% slope; T= 5tons
10 Continuous corn silage, No-till, 3 year rotation
Compared to corn silage + winter rye
Compared to: corn silage + wheat + corn silage
3 Compared to: corn silage + wheat (CC) + corn silage
7 Compared to: corn silage + wheat (RC) + corn silage
Liquid dairy manure (slurry) @ 10,000 gpa
6 5.5
4
4
2.9 .
2
1
0.4
0 R

Continous Corn  CsWr+ CsWr+ CsWr CS+ WW +CS CS+ WW(CC)+CS CS+WW (RC)+CS
Silage



Nutrient Management and Cover Crops- N Scavenging

250 ® Rye

B No Rye

N

o

o
|

=

o1

o
|

Soil Nitrate (Ib/a)
a1 o
o o

0

Figure 1. Effectiveness of rye reducing soil profile nitrate at spring rye harvest

following fall application of 40 T ac! dairy manure at Lancaster, Wisconsin.
Stute, et. al. “Planting Winter Rye after Corn Silage: Managing for Forage” University of WI, NPM Program

UNIVERSITY OF WISCONSIN-MADISON
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q_ N leatlon via Rhizobia (bacterla) that ;-:"f‘.}:’\

" live symbiotically with legume roots —

X Nodules
1

A4

Nutrient
Management and
Cover Crops -
Nitrogen fixation
w/legumes — e.g.,
Clovers,
Field Peas,
Vetches, Alfalfa

| Seeds of Iegume speues should
. beinoculated with the correct
14 rhlzobla bacterla (inoculant)

Extension
UNIVERSITY OF WISCONSIN-MADISON



Cover Crop Species Selection ....c.c..

Planting periods: I3k

Cover Crop Goals:
Reduce Erosion
Suppress Weeds
Build Soil Health

Available Cover Crops

Planting peviods: LRI
Goal fulfitiment; 4 =Excetient. 3

Start of fly free period:

Caover Crop

A Bypor! 444
gy 44
W R/ 440
A Ryege/ 434
Fyen 434
WG Ryn 434
Barlgy. W 4313
Trticale 433
¥/ Barley 433

Whaat, W 433
Sorebum 344
Jorghum- 344
Sudangrss 3 4 4

Mool Poal 3°34

Melol. Ja 333
Qails 332

Buckwhent @ 4 g
Ony 08 2ae2

Cover 8 g 33
Cotlargs B
My sty 232
Ragosecy @ 3 a
nent. @I
W Pex 232
- s

Qver 223
Cloy M 3
Vech, Mairy  [IEEES
Cowpea 222
Sunn Memo  [EEENE)
Swoe 2212
Pl @12
Phacehs ERVEE

=Very good. [@=Good. [fl=Far .;Poo'

i
\
%
\
\
\
\

able Estabi

O Freeze/Moisture Risk to Estabishment

Goal fulfiliment: 4 =Excelent. 3 =Very good, [@=Good, |1 =Far, .;Pcor

g F Risk 1o

Cover Crop
Aye. Wal
Triticale, ..
Wheat, W
Barey W
Milet Ja..

Sorghum:

Sudangrass
Mael, Pearl
Barkey. S...
Qats

Wheat, S
Buckwheat
Ayegrass..
Afalta
Clay..
Chiyer B...

Claver, Cr.
Cowpaa
Suntlower,

Sunn Hemp

Phacela

Vegeh, Ch ..
Radigh, O..
Rapeseed
Turnip, £

Das Flal

https://mccc.msu.edu/covercroptool/

4aa
443
443
433
433
344
344
343
333
333
333
332
323

¢

223

]

[HEREE

-

212
212
131
131
1379
. 1 9

L
\
%
i

ot et a ot

Extension
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Cover Crops after Vegetables/Small Grains
Lo SBIRS ™0 " 08 Bl W o Tials o 0L Ll ﬂs

o '
= (G 101 Local weather and soil conditions may affect establishment dates!

Cover Crop Species after Small Grains and Vegetable Crops
f Established by mid-August

Why use cover cropa?

t R P Incorporated Broadcast Seeding Rate Seeding Depth
Ol & RIS (Ib/a) (Ib/a) (Ib/a) (Inches)
st ~. SMALL cnummss srmss’
- o : i- Annual Ryegrass 12-20 14-24 13-22 0.25-0.5
" A Oatt 30-60 ‘_ 36-72 33-66 0.75-1.5
‘ Sorghum-sudangrass 15-20 Not Recommended 17-22 0.5-1.5
% A Spring Barley* 50-75 , 60-90 55-82 0.75-1.5
."sz‘-; ‘7' Winter Triticale 40-60 48-72 44-66 0.75-1.5
e . Winter Barley® 50-75 : 60-90 55-82 0.75-1.5
. Winter Rye 40-60 60-90 44-66 0.75-1.5
% Winter Wheat® 40-60 48-72 44-66 0.75-1.5
BRASSICAS
Radish 3-6 | 3-7 3-7 0.5-.075
Rapeseed 2-5 2-6 2-5 0.25-.05
Turnip 1-4 1-5 14 0.25-0.5
LEGUMES/BROADLEAVES
Berseem Clover 8-12 _ 10-18 9-17 0.25-0.5
Cowpea 50-90 Not Recommended® 55-99 1.0-15
» Crimson Clover 10-12 12-18 1n-17 0.25-0.5
Field Pea/Forage Pea 50-80 ' Not Recommended® 55-88 1.0-15
Hairy Vetch 15-20 18-24 16-22 1.0-15
Medium Red Clover 8-12 9-14 9-13 0.25-0.5
Sunflower (mixture only) 5-7 Not Recommended® 5-7 1.0-15
'Seeding rates should be based on Pure Live Seed. 2Broadcast establishment may be Incorporated. However, care should be given to ensure planting depth Is monitored.
™

*Seeding rates are for cover crop use, forage seeding rates will be higher. * Oats and spring barley planted following small grains will more rellably establish In Southern WI.
& SWinter barley may not overwinter In Wisconsin. éVolunteer winter wheat may provide beneficlal cover. 7 Brasslcas should be seeded In a mixture to prevent soll eroslon.
i 8Specles is not recommended for broadcast without Incorporation due fo seed size.

Lz Exten5|on
Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176. UNIVERSITY OF WISCONSIN-MADISON




Cover Crops after Silage Corn

Cover Crop! Species Selection after Corn Silage
Established by mid-September

Drilled Seeding Seeding Rate Broadcast Seeding Rate’ Incorporated Broadcast Seeding Rate Seeding Depth
{E) (Ib/a) (E) (inches)

SMALL GRAIN/GRASS SPECIES'

Oat® 30-60 36-72 33-66 0.75-1.5
Spring Barley® 50-75 60-90 55-83 0.75-1.5
Winter Triticale 40-60 48-72 44-66 0.75-1.5
Winter Barley® 50-75 60-90 55-82 0.75-1.5
Winter Rye 40-60 60-90 44-66 0.75-1.5
Winter Wheat 40-60 48-72 44-66 0.75-1.5

'0Other grass species, brassicas, and lequmes are not recommended following silage corn due to lack of growing degree days left in the season. Interseeding and overseeding op-
tions may provide a wider variety of cover crop options. ?Seeding rates should be based on Pure Live Seed. *Broadcast establishment may be incorporated. However, care should
be given to ensure planting depth is monitored. * Seeding rates are for cover crop use, forage seeding rates will be higher. * Oats and spring barley planted following silage corn
harvest will more reliablv establish in Southern WI. *Winter barlev mav not overwinter in Wisconsin.

Extension
Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176. ~ UNIVERSITY OF WISCONSIN-MADISON



Southern WI Cover Crops after Grain Soybean and
Corn

'- | Cover Crop! Species Selection Following Grain Corn and Soybeans
Established by Late October

Drilled Seeding Seeding Rate * Broadcast Seeding Rate Incorporated Broadcast Seeding Rate Seeding Depth
(Ib/a) (Ib/a) (Ib/a) (inches)

SMALL GRAIN/GRASS SPECIES*
Winter Rye 40-60 60-90 44-66 0.75-1.5
Winter Triticale 40-60 48-72 44-66 0.75-1.5

'0Other grass, brassica, and legume species are not recommended following grain harvest due to lack of growing degree days left in the season. Interseeding and overseeding
options may provide a wider range of cover crop options due to the extended growing season . 2Seeding rates should be based on Pure Live Seed. *Broadcast establishment may
be incorporated. However, care should be given to ensure planting depth is monitored. * Seeding rates are for cover crop use, forage seeding rates will be higher.

Extension
Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.  UNIVERSITY OF WISCONSIN-MADISON



Why Only A Few Cover Crop Options?

Accumulated Growing Degree Day Units (Modified, base 50°F/ceiling 86°F):
Madison 2018

4000
3500 WISC Opun DXt ety Offics Approximately 200 GDD at base
Data as of 1-Jan-19
ek 50°F after October 1
Cumulative GDDU 50/86 Year-to-Date e
3000 1981-2010 Ave. Cumulative GDDU 50/86 - o

N

o

e
lllllllllllllllllll[lllllllll

ACCUMULATED GROWING DEGREE DAY UNITS 50/86
S
8

1500
1000 —
500 —
0 e : ‘
| (LR
E ¢ 2 2 5 5 5 5 2 2 E§ 33 99 22 ©v%uH 33 88
S8 & d== g9 32 33522 3azx ®mw ©0 22 4a
DATE :
Extension

Source: http://www.aos.wisc.edu/~sco/clim-history/stations/msn/msn-gddu-2018.gif UNIVERSITY OF WISCONSIN-MADISON



http://www.aos.wisc.edu/~sco/clim-history/stations/msn/msn-gddu-2018.gif

Why Only A Few Cover Crop Options?

=

Fall Freeze: lllinois
Latest Date of
First 28°F Freeze

S RLUTHIST

B sep 1 - Sop 10
I sep 11-Sep. 20
[ sep 21 - Sep 30
[ oct 1-0ct 10

[ ]oct 11-0ct 20
[ Joct21-0ct 30
[ Oct 31-Nov. @

B nov. 10 - Nov. 19

B nov 20 - Nov. 29
I vov. 30 or Later

Color Key to Typical Dates of First Fall Frost

Zone  Typical Dates*

September 13 - 19

September 20 = 26 Copyright © 1996-2001 WisconsinOrfina, he ANl rights searved

September 27 - October 3

7 B
October 4 - 10 Townt Ford 80.20:2019
October 11 - 17
October 18 - 24 A\, &
Sources: https://www.wisconline.com/almanac/gardening/fallfrost.html Extension

https://stateclimatologist.web.illinois.edu/2019/09/24/illinois-first-fall-freeze-climatology/ UNIVERSITY OF WISCONSIN-MADISON



http://www.wisconline.com/almanac/gardening/fallfrost.html

Why Only A Few Cover Crop Options?

I Winterkill I

SMALL GRAIN/GRASS SPECIES
Annual Ryegrass Maybe
Oat Yes
Sorghum-sudangrass Yes
Spring Barley Yes
Winter Triticale No
Winter Barley Maybe
Winter Rye No
Winter Wheat No

Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.

BRASSICAS

Mustards Yes
Radish Yes
Rapeseed Maybe
Turnip Yes
LEGUMES

Berseem Clover Yes
Cowpeas Yes
Crimson Clover Maybe
Field Pea/Forage Pea Yes
Hairy Vetch No
Red Clover No
Sunflower Yes

o

Extension
UNIVERSITY OF WISCONSIN-MADISON



Opportunities to Increase Species Diversity?

For Success:

* Overseed when corn is 50% dry or dry to the ear.
e Consider harvest timing.

* Plant a species that overwinter (or a mix of overwintering and Extension
species susceptible to winterkill. UNIVERSITY OF WISCONSIN-MADISON



Opportunities to Increase Species Diversity?

Extension
UNIVERSITY OF WISCONSIN-MADISON




Opportunities to Increase Species Diversity?

Extension
UNIVERSITY OF WISCONSIN-MADISON



Opportunities to Increase Species Diversity?

Consider Hybrid

Maturity! 7
Extension
UNIVERSITY OF WISCONSIN-MADISON




Cover Crop Establishment Method

November 10, 2019

Extension
UNIVERSITY OF WISCONSIN-MADISON



Cover Crop Establishment Method

UNIVERSITY OF WISCONSIN-MADISON



Herbicide Carryover

UNIVERSITY OF WISCONSIN-MADISON



Herbicide Carryover/Persistence

* May result in cover crop damage and stand failure
e Can be avoided by careful selection of herbicides

* Chemical properties of the herbicide- half life

 Rate of application

* Soil pH- heavy soil and high pH=longer residual

* Organic matter content

 Amount of surface plant residue- tillage dilutes residues
* Temperature

* Rainfall- less rainfall=longer residual

* Microbial degradation
Nontreated Example of herbicide carryover

R S EETE O w Y . e ok

Influence Factors

8 ;,; '/’\\ .‘,_“__1 = T \v

Citation: Walsh, Joseph D., Michael S. Defelice, and Barry D. Sims. "Soybean (Gl.ycine Max) Herbicide Carryover to Grain and Fiber Crops." Weed Technology 7 (1993): 625-32 E Xt e n S i O n

UNIVERSITY OF WISCONSIN-MADISON

. %



Why is Herbicide Carryover Complicated?
* Herbicide Persistence
* Crop Rotation
* Herbicide Rotation Intervals

e Weed Resistance

* Troublesome Weeds @

Extension
UNIVERSITY OF WISCONSIN-MADISON



. o D D v N - . . ~ ] —
2,4-D amine 2,4-D
atrazine Atrazine
S-metolachlor Dual/Brawl
imazethapyr Pursuit
chlorimuron Classic
cloransulam i
dicamba Clarity
flumioxazin Valor
fomesafen
_isoxaflutole Balance Flexx
mesotrione i
pyroxasulfone Zidua
_sulfentrazone Spartan
+ i Authority XL

less tolerant range so >90 days_after application dependent on other variable factors

Extension
UNIVERSITY OF WISCONSIN-MADISON



Bioassay

* Field vs. Greenhouse

* Plant small area of cover crop in field soil

* Assess for injury

* Does not replace the legal rotational restrictions
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Cover Crop vs. Forage Crop
* Cover Crop= No Biomass Harvest

* Forage Crop= Biomass is Harvested

* Cover Crop can be utilized as Forage

Most Pesticide labels may not have
cover crop data only forage crop!

* Plan for pesticide applications and
restrictions
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Rotational Restrictions

*Herbicide Label (Search for
Rotational Interval, Restriction,
Cover Crops, Crop Rotation)

* Extension Publications- Provide high
level overview

Source: https://ipcm.wisc.edu/download/pubsPM/2019 RotationalRestrictions_final.pdf

Herbicide Rotational Restrictions
FOR COVER AND FORAGE CROPPING SYSTEMS

Daniel H, Smith, Richard Proost, Nutrient and Pest Management Program;
Maxwel Coura Oliveira, Ryan Dewerff and Rodrigo Werle, Department of Agronomy;
University of Wisconsin-Madison

This publication provides a starting point of reference when considering using
cover crops following herbicides in the cropping system, This publication does
not replace the herbicide label. This publication outlines rotational intervals

for many commonly used herbicides in Wisconsin, The rotational Interval is the
required amount of time from herbicide application to subsequent crop es-
tablishment for forage or harvest value, For example, a herbicide is applied to
soybeans with a 10-month rotational interval for winter cereal rye. The rye could
be established 10 months after the herbicide application for food or feed value.
This rotational interval is legally required period prior to crop harvest for feed or
forage. Cover crops intended for forage value must follow the rotation interval.
Cover crops utilized for soll bullding do not need to follow the rotational inter-
val, however, they may still be prone to herbicide injury. This herbicide injury is
often attributed to herbicide carryover and the chances of injury can be better
understood after a field bioassay. The herbicide label must be referenced prior
to making any management decisions. The rotational intervals stated in this
publication are the maximum rotational restriction taken from the most current
herbicide label available at time of printing.

Herbicide Carryover

For cover crops to accomplish their intended goals, they must establish well; establish-
ment of cover crops can be compromised by use of residual herbicides, the herbicide
activity in the soil for a period of time after application and are applied to the preceding
cash crop. The persistence of these residual herbicides may affect cover crop establish-
ment later in the growing season and can be affected by a wide range of management
(tillage, application rate, and herbicide application method) and soil properties (mois-
ture, temperature, soil colloid properties, chemical reactions, pH, microbial population,
soil texture and organic matter) (Krausz et al, 1992), Cover cropping and using residual
herbicides is not impossible but is challenging, Herbicide resistant weed management
should be considered when planning herbicide applications. The cost of herbicide pro-
gram, cover crop benefits, and resistance management should all be considered.
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Corn Herbicides Often Injurious to Cover
Crop Establishment

 Topramezone (Impact) Cover Crop Establishment

 Mesotrione (Callisto, Halex GT, etc.) Silage Corn- Still limited

* Clopyralid (Stinger, SureStart, Resicore) Interseeding- V4

* [soxaflutole  (Balance Flexx) Overseeding- 50% dry down

* Pyroxasulfone (Zidua) Fall- Winter/Cereal Rye

* Nicosulfuron (AccentQ)

* Flumetsulam (Python) **Winter/ Cereal Rye= almost no herbicide issues**
* S-metolachlor (Dual Il Magnum)

e Atrazine (AAtrex)

Sources: UW-Madison (data unpublished), Mizzou Weed Science, U of M Weed Science, Penn State, Purdue

Any use of trade names is for descriptive purposes and does not represent an endorsement by the authors.
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Soybean Herbicides Often Injurious to Cover
Crop Establishment

* Fomesafen (Flexstar/Prefix) Cover Crop Establishment

* Pyroxasulfone (Zidua) Interseeding- Maybe 30 inch rows

* Imazethapyr (Pursuit) Overseeding- R7 leaf drop

e Acetochlor (Warrant) Fall- Winter/Cereal Rye

* Sulfentrazone (Authority products)

* Flumioxazin  (Valor products) **Winter/ Cereal Rye= almost no herbicide issues**

* S-metolachlor (Dual Il Magnum)
e Chlorimuron (Classic)

Sources: UW-Madison (data unpublished), Mizzou Weed Science, U of M Weed Science, Penn State, Purdue

Any use of trade names is for descriptive purposes and does not represent an endorsement by the authors.
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Cover Crop Termination

I Winterkill | Crimping | Mowing | Tillage' | Herbicide
SMALL GRAIN/GRASS SPECIES
Annual Ryegrass Maybe No No Yes AR
Oat Yes Yes Yes Yes
Sorghum-sudangrass Yes No No Yes
Spring Barley Yes No s Yes Glyphosate?
Winter Triticale No Yes Yes Yes 16-32 1l oz per acre
Winter Barley Maybe Yes Yes Yes
Winter Rye No Yes Yes Yes
Winter Wheat No Yes Yfes Yes
BRASSICAS
Mustards Yes No No Yes
Radish Yes No No Yes Glyphosate?
Rapeseed Maybe No No Yes 16-32 1l 0z per acre
Turnip Yes No No Yes
LEGUMES
Berseem Clover Yes No No Yes
Cowpeas Yes No be Yes
(nmps:; Clover Maybe No Ib‘IBM)::- Yes Glyphosate
16-32 fl oz per acre
Fleld Pea/Forage Pea Yes No Yes Yes +
Halry Vetch No Yes No Yes Growth Regulator
Red Clover No No No Yes 8-16 oz per acte
Sunflower Yes Yes Yes Yes
"Tillage Is not a recommended termination practice unless the cropping systems has limited termination options. Frequent
tillage can degrade soil health. Note that tillage may require multiple passes to fully Incorporate the cover crop. ol
? Glyphosate formulation - 4.5 Ib acld equivalent per gallon. Always read and follow the herbicide label. The label is the law. EXtenSion

Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.  UNIVERSITY OF WISCONSIN-MADISON



Cover Crop Termination

Termination should occur during
a period of active growth

. Day/ night temperatures should
be 55/40°F and should be above
theses temperatures for 3 days
pre and post application

Application should occur four
hours prior to sunset.
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Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.  UNIVERSITY OF WISCONSIN-MADISON



Spring Management Beyond the Ba5|cs

Source: https://www.youtube.com/watch?v=YuvSbmumgcl Extension
UNIVERSITY OF WISCONSIN-MADISON



http://www.youtube.com/watch?v=YuvSbmumgcI

Spring Management Beyond the Basics
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Interseeding cover crops in

row-cultivated corn

Diardel 1 Semith, Virgnia M. Mooee, Matt Ruark, Exn Sha
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Rotational Restriction Intervals for Labeled Herbicides in Wisconsin

Herbicide Rotational Restrictionsfor
Cover and Forage Cropping Systems
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Herbicide Carryover
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For More Info Visit:

(@ Cover Crops in Wisconsin

Division of Extension

Search... pe

Why cover crops?  Selectings Managings Economics» W1 Research WI Farmers  Eventsin Wi

CONNECTWITHUS
T S— o Signature Sponsors

_‘ ‘I_H"‘ 1"

)/ | 0 B3 Facebook
wisconsivcovirg ONRCS |

bt o Avoid clover competition when
: FEBRUARY 20, 2020 £y frost seeding med?um red clover
STEVENS POINT, WI * HOLIDAY INN

into winter wheat

Join us for a pre-conference dinner and discussion: Extension Manure Shurry Seeding of Cover
Ice, Water, & Wind - Exploring Soil Diversity in Wisconsin == UNIVERSITY OF WISCONSIN-MADISON | Crops
" Febryary 19,2020 * 500 PM ‘ e ey :
T ’h‘ ‘ICP p ”! “' . k ' M'anEL FIELDS QT\Y‘-th OF COver L'Clps arter winter wheat
akingplaceafer the DATCP Broduderad Worishop : ‘J AGRICULTURAL INSTITUTE

cover cro e ;
; WISCONSIN ////

Farmers and agricultural professionals from around the state are coming
together to share & learn about all things cover crops. Whether you're a

Platinum sponsors
seasoned cover cropper or an absolute beginner, there will be something

for evervone!
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Disclaimer: Any use of trade names is for descriptive purposes and does not represent an endorsement by the author.
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