Resistant Weeds Management




Discussion Outline

Glyphosate resistance weeds
Marestail management
Waterhemp/Palmer management

Glyphosate considerations
— AMS

Pigweed competition in soybeans



Glyphosate Resistant Weeds

Annual ryegrass:1996 - Australia, California, South
America,S. Africa

Goosegrass: 1997 - Malaysia

Horseweed/marestail: 2000 - East, South and
Midwest US.

Common Ragweed: 2004 - Missouri, Kansas

Palmer Amaranth: 2005 - Georgia, Tennessee,
Arkansas

Waterhemp: 2005 - Missouri, lllinois,
Kansas

Johnsongrass: 2006 - Argentina, Arkansas?
Giant Ragweed: 2006 - Ohio, Indiana, Kansas
Kochia 2007 — Kansas

Lambsquarters?



Confirmed Glyphosate Resistant
Weeds in Kansas

Marestalil

Common waterhemp

Giant and common ragweed
Kochia

Palmer amaranth?



Glyphosate Resistant Marestail Assay

Sumner Co—>

i
)
!
|
|
I
|
|
)

Miami Co.—

Glyphosate Rate: 1 pt 1qt 1.5 gt 0



Glyphosate Resistant Marestail Assay
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NWMO1 Biotype Glyphosate Dose-Response

University of Missouri

Kevin Bradley,




Glyphosate Resistant Palmer Amaranth in Georgia
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Stanley Culpepper,
University of Georgia
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Glyphosate Resistant Giant Ragweed Assay
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Glyphosate Resistant Ragweed Management

* Timing, Timing Timing!
— Both species are early spring germinators.

— Control prior to planting when ragweed less
than 4 inches.

* Alternative/Tank Mix herbicides:

— Corn&Sorghum - 2,4-D, Sharpen, dicamba,
Integrity, and/or atrazine.

— Soybeans - 2,4-D (preplant), Sharpen (preplant
to preemergence), or
FirstRate in soybeans.



Fall Treatments —

marestail management?
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Weed Control from Fall Treatment and
Subsequent Effect on Corn crop.




Fall applied herbicides for weed control prior to no-till

corn, Manhattan, KS (Thompson and Peterson 1001falitrt.)

Herbicide Rate Hebi DoBr MaTa
(oz/a) (%)
Atra+2,4-D LV+COC 32+16+1% 100 96 100
Autumn+2,4-D+COC+AMS .3+16+1%+8.5 100 0 100
Autumn+Rupm+COC+AMS .3+16+1%+8.5 100 98 100
Autumn Super+2,4-D+C+A  .5+16+1%+8.5 100 92 100
Autumn Super+tRupm+C+A .5+16+1%+8.5 100 100 100
Autumn Super+Metr+C+A  .5+6+1%+8.5 100 100 100
LSD (5%) 18 7 100

November applied, evaluation in April.




Autumn Super (Bayer)

* Autumn Super contains 6% lodosulfuron-methyl
(Autumn) + 45% thiencarbazone-methyl

* Apply 0.5 oz product with COC or MSO at 1% v/v
and UAN at 1.5 to 2 qt/a or AMS at 1.5 to 3 Ib/a
— Fall applied up to 1 month before corn planting
— Fall applied up to 2 months before soybean planting
— Three months before wheat planting

— DO NOT USE if intending to plant any other crop
* 9 to 18 mo. Restriction + 15 to 30” rainfall required



Marestail control with fall treatments at Wellington

in 2007, Fall trts (Peterson & Thompson).

Application
Treatment Rate Time 4/9 5/16 6/18
---------- (% control)--------—--
Roundup OMax 22 oz Fall 87 87 78
2.4-D 1 pt Fall 96 86 80
Banvel 4 oz Fall 95 94 R
Ignite 280 29 oz Fall 97 75 60
Karmex+2.,4-D 21b +1 pt Fall 98 98 96
Cotoran+2,4-D 2 pt+1 pt Fall 100 R 78
Caparol +2,4-D 11b+1 pt Fall 100 78 68
Valor + 2,4-D 20z+1pt Fall 95 92 87
Staple +2,4-D 0.6 0z + 1 pt Fall 97 63 50
LSD (5%) 6 18 20

Rosette, 2 inch diameter marestail were treated Nov 22.




Burndown of rosette marestail at Manhattan, KS

in 2011 (Peterson and Thompson).

Treatment Timing Rate 1WAT 5/24 6/10 6/24
oz/a - (%)--—------—---
Sharpen+MSO 4/12 | 95 53 43 33
2,4-D 4/12 16 48 73 63 38
Clarity 4/12 4 33 81 73 59
Clarity 4/12 8 40 89 93 88
Ignite+tAMS 4/12 29 80 58 43 38

LSD (5%) 4 5 4 3




Preplant herbicide treatments for Marestail control in Notill
Sovbean, at Clearwater in 2009 (Peterson & Thompson).

Application
Treatment Rate Time 5/21 6/3
(% control)
Roundup PMax 22 oz Preplt 74 68
RPM+2.,4-D LLV4 22+16 oz Preplt 89 92
RPM+2.,4-D LLV4 22+32 oz Preplt 98 98
RPM+Clarity 22+4 oz Preplt 95 93
Grmoxone Inteon 2.5 pt Preplt 52 60
Ignite 280 22 oz Preplt 77 80
Ignite 280 29 oz Preplt 94 100
1280+2.4-D LLV4 29+16 oz Preplt 99 98
I1280+Valor SX 290z+20z Preplt 388 88
I1280+Valor XL'T 290z+30z Preplt 383 87
RPM+Valor XLT 220z+30z Preplt 78 73
I1280+Envive 290z+2.50z Preplt 88 91
Envive 2.5 oz Preplt 37 60
LSD (5%) 16 pA |

Rosette marestail up to 6 inch diameter were treated on Apr 21.




Marestail Control Ahead of Soybean (Hillsboro)

Application Stage

Treatment Rate Rosette (Mar-29) Bolted (May-5)
% Control 5SWAT
Roundup PMax 22 floz 84 63
2,4-D amine 32 floz 95 54
Canopy EX 1.1 oz 59 58
lgnite 22 floz 77 90
Authority First 3 oz 57 61
Valor XLT 30z 74 58
First Rate 0.7 oz /1 /71
Sharpen 1 floz 62 67
Gramoxone 32 floz 6 78
LSD (5%) 16 7

Doug Shoup




Burndown of bolted marestail at Manhattan, KS in

2011 (Peterson and Thompson).

Treatment Timing Rate 1WAT 5/24 6/10 6/24
oz/a ————mm————- (%)-------------
Sharpent+MSO 5/10 1 94 86 76 61
2,4-D 5/10 16 37 33 57 47
Clarity 5/10 4 35 38 53 60
Clarity 5/10 8 43 48 68 79
Ignite+tAMS 5/10 29 31 97 88 88
Roundup Pmax 5/10 22 48 93 96 96
Roundup+Sharpen 5/10  22+1 94 100 99 99

LSD (5%) 4 5 4 3




Management Effect on Marestail in Soybeans
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Postemergence herbicide treatments for Marestail

control in Soybean, at Manhattan in 2009 (Peterson).

Application

Treatment Rate Time 2 WAT 4 WAT

(% control)
Rdup PMx (RPM) 22 oz Post 30 37
RPM 44 oz Post 1| 43
Cadet 0.9 oz Post 10 0
RPM+Cadet 22+0.9 oz Post 43 40
FirstRate 0.3 0z Post 67 67
RPM+FirstRate 22 0z1+0.3 oz Post 70 82
Classic 0.5 oz Post 70 53
RPM+Classic 22 0z+0.5 oz Post 63 70
Raptor 4 oz Post 40 30
RPM+Raptor 22+4 oz Post 50 57
LSD (5%) 5 7

Marestail, rosette up to 14 inch (10”) tall were treated on June 23.




Timing, timing, timing!

Fall treatments / Early
Spring

Use growth regulators with
glyphosate burndown
Liberty Link / Ignite 280
Avoid glyphosate alone!




Glyphosate Resistant Waterhemp in Eastern Kansas




Glyphosate Resistant Waterhemp Control

* Foundation preemergence herbicides
— Soybeans: Prefix, Authority, Valor, Fierce, Intrro

— Corn: Atrazine premixes, Lexar/Lumax, Balance
Flexx, Corvus, Sharpen, Verdict

* Postemergence herbicide options
— Soybean - Flexstar, Cobra, Ultra Blazer

— Corn — Callisto, Laudis, Impact, Capreno, Halex GT,
Status

* Liberty Link programs



Glyphosate resistant waterhemp control at

Ottawa, KS in 2011 (Peterson, Putman, & Adee).
Waterhemp Control

Herbicide Rate 6/28 7/20 9/6
(0z/a) (%)
Roundup Power Max 22 - 16 15
Valor XL'T/ RPM 4 /22 01 01 86
Valor XLT/RPM+Flexstar 6.5/22+20 89 92 86
Auth XL/RPM+Flexstar 6.5/22+20 08 97 06
Auth First/ RPM+Flexstar 6.5/22+20 90 96 04
Fierce/RPM+Flexstar 4.5/22+20 100 100 100
1IN D GYZ) 7 4 5




Roundup Power Max
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Fierce/Roundup PM+Flexstar




Untreated




Fierce (Valent)

* Premix containing 33.5% flumioxazin (Valor)
and 42.5% pyroxasulfone (KIH 485) WDG

from Valent.
* Timing: Fall, EPP through preemergence.

* Applicationrate: 3 to 4.5 oz/acre
— 3 oz Fierce = 2 oz Valor + 1.5 oz pyroxasulfone

— 4.5 oz Fierce = 3 oz Valor + 2.25 oz
pyroxasulfone

* Preemergence control of grass and broadleaf
weeds. (Anticipated Label for 2013 season)



Glyphosate Resistant Waterhemp control with HPPD
inhibitors, Ottawa KS 2011. (Thompson&Adee)

Halex GT + Atra 3.6 pt+1 pt

Laudis+Atra 30z+1pt 70 90 97 100
Callisto + Atra 30z+1pt 68 83 95 100
Armezone/ .75 0z + 1 pt 68 87 96 100
Impact + Atra

Status + NIS 2.50z+0.25% 61 66 83 100
LSD (0.05) 5 7 5 -

*All treatments were applied with AMS at 8.5 Ib/100 gallon. Roundup
PowerMax was applied at 22 fl oz/a with all treatments except Halex GT.
COC were applied with HPPD’s.



Best defense against developing
glyphosate resistant weeds:

* Avoid continuous, exclusive use of glyphosate
for weed control

Crop rotation, especially with non RR crops

Rotate and/or tankmix herbicides with different
sites of action, within and across years

Include other control tactics (cultivation,
prevention, crop competition, cultural practices)

“Use the proper rate at the proper time”






Weed control with glyphosate plus AMS replacement

adjuvants at 4 WAT, Manhattan, KS , 2007 (MS200707).

Velvet- Sun-
Treatment REIE Leaf Sorghum Corn flower

Roundup WMax +: 11 oz +:

None 30 92 80 97
AMS 8.5 1b/100G 67 99 98 100
AMS 17 1b/100G 77 100 100 100
Class Act NG 2.5% viv 77 100 100 100
Alliance 1.25% v/v 65 99 99 100
Choice WM 0.5% v/v 35 87 82 98
Request 0.5% v/v 38 88 88 98
Bronc Max 0.5% v/v 30 93 95 100
Cayuse Plus 0.5% v/v 40 R 95 100
Loadout 0.5% v/v 38 88 90 97
Citron 2.2 Ib/100G 35 90 85 100
Array 9 1b/100G 77 99 100 100

ATS 2.5% v/v 42 85 83 100
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Weed control with glyphosate as influenced by AMS

Low Rate AMS
Replacement

17 Ib AMS/100 Gal

No AMS
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