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Soil-applied dicamba
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The Notorious P.I.G.

Palmer amaranth Waterhemp




Palmer amaranth — No New Cases in 2023

North Dakota Department of Agriculture

Palmer Amaranth Distribution
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M Previously found but no longer detected. Counties will continue to be monitored.
I Previously found and still detected, under management.
M Detected in 2022, but no longer found. Counties will continue to be monitored. As of 6/6/2023




Group 14-Resistant Waterhemp

EEEEEEEEEEE

OOOOOOOOOOO




PPO-Inhibitor Resistance — Waterhemp
Mechanisms of Resistance

Target Site Resistance: PPX2 gene (PPO2 isozyme)

Deletion of glycine residue at 210th position
- AGly210

« 50% increase in PPO2 active site “pocket”

= 100- to 500-fold reduction in sensitivity to diphenylether
herbicides

« Reduced sensitivity to sulfentrazone and flumioxazin

Substitution at Arg98 position
= Arg98Gly, Arg98Met, or Arg98Leu
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Pigweed Control with PRE Herbicides

-
Less than 0.5” within 14 days of PRE
= 2021-2023

= First inch after 4 weeks and 10 events -
2023

Rate titration of metribuzin

Different PRE programs with metribuzin
on waterhemp

Benefit of dicamba added PRE  npsu  veeoscenes



PRE Pigweed Control with Metribuzin

I
Concept: We need more metribuzin

= Many premixes are full rate of another
herbicide, cut rate MTZ

Rate titration from 4 to 16 ounces 75 DF
« *No soybean injury observed

Dicamba, sulfentrazone, S-metolachlor
used as comparisons

USB

UNITED SOYBEAN BOARD

NDSU  weebscience




NDSU WEED SCIENCE Waterhemp COntrol USBW
4 Weeks After Planting UNITED SOVBEAN BOAD
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PRE Herbicides and Metribuzin Rates

I sSss
Evaluate 0.25 and 0.5 Ib ai/A metribuzin with soybean herbicides

Valor EZ + Zidua SC 2.5floz +3.5fl oz
Surveil (Valor + Firstrate) 3.50z

Surveil + Zidua SC 3.50z+3.5fl oz
Fierce MTZ* 1.25 pt

Spartan 4 fl oz

Dicamba 0.51b ae

USB

UNITED SOYBEAN BOARD

NDSU  weep science *Additional MTZ spiked in to total 0.25 and 0.5 Ib




NDSU WEED SCIENCE Waterhemp COntrol USBW
4 Weeks After Planting UNITED SOVBEAN BOAD
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PRE Waterhemp Control with Dicamba

I
Conducted at NW22 (Fargo) in 2021,
2022, and 2023

PRE Herbicides applied with and without
0.5 Ib dicamba

All years had <0.5” rainfall within 14 days

after application
NDSU  weeb science



Waterhemp Control —2021-2023
35-42 DAP

warrant 43 | 66 BC
Warrant 48 + Mauler 8 |, 70 BC
valor £z 2 | 43 D

Fierce £z 6 | 61 C

Authority MTZ 10 | 70 BC

Warrant 48 + Xtendimax 22 [ . s A

Warrant 48 + Mauler 8 + Xtendimax 22 [N s A
Valor Ez 2 + Xtendimax 22 [ 04 A

Fierce EZ 6 + Xtendimax 22 | 02 A

Authority MTZ 10 + Xtendimax 22 | 03 A

NDSU  WeeD science Xtendimax 22 —-75B
Xtendimax 44 — 94 A



POST Waterhemp Control 2019-2023

e
POST applications at NW22

3-4 inch tall waterhemp

= N=510

POST alone or following a PRE
= N=3320r178

Glufosinate — 32 fl oz

2,4-D (Enlist One) — 32 fl oz

Glufosinate + 2,4-D—32 + 32 fl oz

Dicamba (Engenia or Xtendimax) — 12.8 or 22 fl oz

NDSU  weeb science
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Postemergence Only
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Following PRE
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And now

for something
completely different...
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The silver bullet that wasn’t: Rapid agronomic weed
adaptations to glyphosate in North America

Christopher Landau (£#*, Kevin Bradley®, Erin Burns{®°, Michael Flessner(®9, Karla Gage(®°, Aaron Hager (D', Joseph Tkley®,

PrashantJha® Amit Jhala @l. Paul 0. Johnson!, Williarn Johnson*, Sarah Lancaster’, Travis Legleiter™, Dwight Lingenfelter”, Mark Loux®,

Eric Miller”, Jason Norsworthy?, Micheal Owen®, Scott Nolte”, Debalin Sarangi®, Peter Sikkema', Christy Sprague®, Mark VanGessel”, -
Rodrigo Werle([2)¥, Bryan Young® and Martin M. WilliamsIT{2)?

Abstract

The rapid adoption of glyphosate-resistant crops at the end of the 20th century caused a simplification of weed management that relied
heavily on glyphosate for weed control. Howewver, the effectiveness of glyphosate has diminished. A greater understanding of trends
related to glyphosate use will shed new light on weed adaptation 1o a product that transiormed global agriculture. Objectives were o
(1) quantify the change in weed control efficacy from postemergence (POST) glyphosate use on troublesome weeds in com and
soybean and (?) determine the extent to which glyphosate preceded by a preemergence (PRE) improved the efficacy and consistency of
weed control compared to glyphosate alone. Herbicide evaluation trials from 24 institutions across the United States of America and
Canada from 1996 to 2021 were compiled into a single database. Two subsels were created; one with glyphosate applied POST, and
the other with a PRE herbicide followed by glyphosate applied POST. Within each subset, mean and variance of control ratings {or
seven problem weed species were regressed over Ume for nine US states and one Canadian province, Mean control with POST
glyphosate alone decreased over time while variability in control increased. Glyphosate preceded by a labeled PRE herbicide showed
little change in mean control or variability in control over time. These results illustrate the rapid adaptation of agronomically
important weed species to the paradigm-shifting product glyphosate. Including more diversity in weed management systems is
essential to slowing weed adaptation and prolonging the usefulness of existing and future technologies.
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The silver bullet that wasn’t: Rapid agronomic weed
adaptations to glyphosate in North America

Christopher Landau (£#*, Kevin Bradley®, Erin Burns{®°, Michael Flessner(®9, Karla Gage(®°, Aaron Hager (D', Joseph Tkley®,

Prashant Jha®, Amit Jhala (&, Paul O. Johnson!, William Johnson®, Sarah Lancaster, Travis Legleiter™, Dwight Lingenfelter™, Mark Loux®,

Eric Miller”, Jason Norsworthy?, Micheal Owen", Scott Nolte”, Debalin Sarangi®, Peter Sikkemna®, Christy Sprague®, Mark VanGessel”, -
Rodrigo Werle([2)¥, Bryan Young® and Martin M. WilliamsIT{2)?

24 Institutions
1996 to 2021

Glyphosate ratings 14 to 28 DAT
» 750 to 1200 g per ha (0.67 to 1.07 |b per A)

Over 30,000 data points across 7 species

NDSU  WeeD sciENCE



The silver bullet that wasn’t: Rapid agronomic weed
adaptations to glyphosate in North America

Estimated Agricultural Use for Glyphosate , 1992

1 g
L

Estimated Agricultural Use for Glyphosate , 1998

Estimated use on
agricultural land in
kg ha™

£ <64

= 64315
3151285

I 1285
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Fig. 1. Estimated glyphosate use in the United States of America from 1992 to 2019. Constructed from fipures from USGS-NAWOQA (6).
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Fig. 2. Weighted regression models for percent weed control of seven weed species treated with POST glyphosate alone and POST glyphosate following a
labeled PRE herhicide over time. Separate regression madels were constructed for up to 11 sites. A combined weighted regression model was created for
each weead species by combinimg data from all locations with 50 or more ohservatons for a given weed species. gly, plyphosate; fh, followed by, PRE,
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Fig. 3. Regression models for coefficients of variation (standard deviation of control within a given year/mean control in a given year *100) of percent
weed control of seven weed species treated with POST glyphosate alone and POST glyphosate following a labeled PRE herbicide aver tme. Separate
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Variability in Control with Glyphosate
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War Against Weeds Podcast
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Contact

- 1]
> Joe lkley

»>701 231-8157

>Joseph.lkley@ndsu.edu

@NDSUWeeds
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