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Glyphosate (waterhemp & Palmer amaranth)
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Figure 3. Distribution and glyphosate resistance level of waterhemp populations in Nebraska. Resistance ratios were

calculated by the ratio of the GReo of each population and the glyphosate label rate (22 0z ac™). Figure 2. Distribution and glyphosate resistance level of Palmer amaranth populations in Nebraska. Resistance ratios
were calculated by the ratio of the GReo of each population and the glyphosate label rate (22 oz ac™).

RESULTS: Glyphosate resistance was widespread in common waterhemp (81% of the screened populations), few Palmer
amaranth populations were glyphosate-resistant (6% of the screened populations), whereas no glyphosate-resistant redroot

pigweed populations were identified in Nebraska. Weed species, geographic region within the state, and current crop were Research Article Csc|
the most important factors predicting the ocourrence of glyphosate resistance in fields infested with Amaranthus species in
Hehra ska Raceived: 25 August 2017 Revised: 25 October 2017 Acceptad amice published: 2 November 20017 Published online In wiley online Library:

(wileyonlinelibrary.com) DOl 10.1002/ps.4781

CONCLUSION: The intensive glyphosate selection pressure exerted in soybean (Glycine max) fields in eastern Nebraska is one . . . .
of the major factors causing widespread occurrence of glyphosate resistance in common waterhemp in the state. The relatively Distribution of glyphosate-re5|stant
low frequency of glyphosate-resistant Palmer amaranth in the state highlights the importance of the application timing and the Amaranthus spp. in Nebraska

adoption of multiple modes of action in weed management practices to delay the evolution of glyphosate resistance.

& 2017 Society of Chemical Industry Bruno C Vieira,® Spencer L Samuelson,” Guilherme S Alves,“ Todd A

Gaines,Y® Rodrigo Werle® and Greg R Kruger®”



Glyphosate & PPO (Palmer amaranth)

Table 1. Number and percentage
of Palmer amaranth populations
resistant to PPO and/or

glyphosate.

Resistance Populations
PPO 30 (59%)
Glyphosate 24 (47%)
PPO + glyphosate 14 (27%)
Total 51

Table 2. Number and percentage of Palmer amaranth
populations resistant to PPO and/or glyphosate from the
different crops where samples were collected in 2017.

Crop PPO Glyphosate PPO+glyphosate
Soybeans 9 (30%) 14 ( 58%) 7 (50%)
Corn 11 (37%) 7 (29%) 5 (36%)
Sorghum 3 (10%) 0 (0%) 0 (0%)
Fallow 1(3%) 1(4%) 0 (0%)
Other 6 (20%) 2 (8%) 2 (14%)

Total 30 24 14
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PALMER AMARANTH THAT RESISTS 2,4-D
AND DICAMBA CONFIRMED IN KANSAS

THIS IS THE FIRST CONFIRMED CASE OF GROUP 4 HERBICIDE
RESISTANCE IN PALMER AMARANTH.

INTERNATIONAL SURVEY OF HERBICIDE RESISTANT WEEDS

LOGIN | REGISTER
Tuesday, January 14, 2020

Home | Summaries Resistant Weeds Add New Case Herbicides Researchers Literature Help

Comment/Question/Report Error

GROUP K3/15 RESISTANT PALMER AMARANTH

FAQ =

By Kansas State University o (Amaranthus palmer?)

3/5/2019 F::im Long chain fatty acid inhibitors (K3/15)
About Us United States, Arkansas
Cite this Site

Kansas State University (KSU) weed
scientists have confirmed a Palmer
amaranth population that resists the
synthetic auxin (Group 4) herbicides
dicamba and 2,4-D. New formulations of

Add New Case Case Details l Similar Cases Globally ] Papers for Similar Cases ]

Add Documents
Summaries - INTRODUCTION j PALMER AMARANTH J

US State Map
European Map

Palmer Amaranth (Amaranthus palmeri) is a dicot weed in
the Amaranthaceae family. In Arkansas this weed first
evolved resistance to Group K3/15 herbicides in 2017 and
Countries infests Soybean. Group K3/15 herbicides are known as
Long chain fatty acid inhibitors (Inhibition of cell division
(Inhibition of very long chain fatty acids)). Research has
All Species by SOA Table shown that these particular biotypes are resistant to
Herbicides S-metolachlor and they may be cross-resistant to other
Group K3/15 herbicides.

Recent Cases

dicamba and 2,4-D are used on soybeans
in the Roundup Ready Xtend System and
the Enlist Weed Control System.

Sites of Action

Glyphosate Resistant Weeds
ALS Mutation Database The ‘Group’ letters/numbers that you see throughout this web site refer
to the classification of herbicides by their site of action. To see a full list
of herbicides and HRAC herbicide classifications click here.

Sequence Database

The resistant population was collected EIOE"IMP

from a long-term conservation tillage study Herbicide Poster

at the KSU Agronomy Ashland Bottoms :bldwcv‘d“ S QUIK STATS (ast updated Mar 01, 2019) ]
Experiment Field in southern Riley County By Site of Action Common Name Palmer Amaranth

in northeastern Kansas. This is the first 2 : e Z"“i"‘ ’L*”’hf”f ":""ef;_ o

confirmed case of resistance to dicamba il Grllickeon By Country Hmbpd Smgm‘h‘y e ens

and 2,4-D in Palmer amaranth, further f:lmz:hpl e N Location Ui S, Az

magnifying the challenge to manage this weed in conservation tillage systems, noted Register ::aﬁm(s, zo:;

KSU weed scientists Dallas Peterson, KSU Extension weed specialist and Extension e Contributors - (Alphabeticaly)  Tom Barber, Chad Brabham, Michael Houston, Jason Norsworthy, and Vijey Varanasi
agronomy state leader; Mithila Jugulam, KSU weed physiology professor; Chandrima E“B:Qi“’“’ Password : Edit this Case | Add New Case of Resistance | Add Note )

Shyam, KSU weed science graduate student; and Ednaldo Borgato, KSU weed science
graduate student. The KSU weed scientists compiled this report outlining the 2,4-D
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MDA FINDS PALMER AMARANTH IN FEED SCREENINGS

Farmers are encouraged to scout fields this spring for signs of the weed

Home = MDA Finds Palmer Amaranth In Feed Screenings

April 22, 2019

The Minnesota Department of Agriculture (MDA) has found a new route for the invasive weed Palmer amaranth to enter and spread through Minnesota:
grain and seed screenings used as feed.

After an investigation into a Palmer amaranth find in Redwood County, the MDA determined the weed found its way into a soybean field through cattle
manure. The cattle had been fed screenings from contaminated sunflower seed.

The MDA has since sampled screenings throughout the state and has found Palmer amaranth seed in numerous screenings - some containing as much
as 250 Palmer amaranth seeds per pound of screenings.

“This newly discovered path for Palmer amaranth shows the difficultly in stopping the spread of invasive weeds,” said Agriculture Commissioner Thom
Petersen, “However, the MDA is committed to continuing our monitoring of screenings, educating crop and livestock farmers about this development,
and helping eradicate any new finds.”

https://www.mda.state.mn.us/mda-finds-palmer-amaranth-feed-screenings
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2018 Waterhemp
Herbicide Resistance

- Glyphosate Resistance
m PPO Inhibitor Resistance

|:| Present, No Confirmed Resistance

Resistance confirmation tests conducted at
UW-Madison and University of Illinois Plant Clinic

Updated November 2018
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Resistance confirmation tests conducted at
UW-Madison and University of llinois Plant Clinic

Updated November 2018



Junction Green/Rock Counties, WI (2018)



NE Green County, WI (2018)



NE lowa County, WI (2019)



THE “PIGWEED” COUSINS

redroot pigweed

: Palmer amaranth




Young Vegetative ID
Leaf Shape e o

pigweed

Smooth
pigweed ,

Image courtesy of NPM

Palmer

Spiny amaranth ~ Waterhemp
amaranth
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Young Vegetative ID
Leaf Shape

Palmer

leaves are wide and - long petioles

diamond-shaped - hairless stems dmarad nth
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Image courtesy of NPM



Palmer amaranth
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Adaptation to the Upper Midwest

S A Q. 2018 and 2019 growing seasons

 5locationsin NE, IL, and WI
L - o Arlington, WI

* Objective: Evaluate the adaptation
- F R : of Palmer amaranth to different

cropping systems (corn, soybeans,
and fallow) across the US Midwest

b

Cropping Systems Weed Science

UNIVERSITY OF WISCONSIN-MADISON




Adaptation to the Upper Midwest

* Palmer transplanted at 2-3 leaf
stage into 3 cropping systems
o Fallow
a Corn
o Soybeans

e 2 timings throughout season
o Junel
o July1

* Plants were removed when they
began flowering

UNIVERSITY OF WISCONSIN-MADISON



Adaptation to the Upper Midwest

e June transplanting:
o Corn reduced Palmer

Grant, NE Clay Center, NE Lincoln, NE Macomb, IL Arlington, Wi
folow.  re—t b L, el 4 e biomass at all 5 locations
soybean: w4 be ~— b » b « b
o Soybean reduced Palmer
i il T il biomass at 3 of 5
fallow- —— 3 —e— g o d P |Ocati0n5
soybean: wre< b s« d e de ¢ C .
e July transplanting:
corn-e d e e ¢ e T D Corn and Soybean

I B
S P § AP

reduced palmer biomass
at all 5 locations

O P P S & P S
A S S S

Plamer amaranth (g plant")

Dr. Maxwel Oliveira, UW-Madison WiscWeeds Program



Adaptation to the Upper Midwest

Transplanted: June 01 Transplanted: July 01
Picture: July 16 Picture: August 02

These plants can still
produce seeds!

7 o A;,
’ * |If not effectively controlled,

Palmer amaranth plants will
thrive in Wisconsin!

N

WI 2

Cropping Systems Weed Science

O 1 8 UNIVERSITY OF WISCONSIN-MADISON

Arlington,



Herbicide Resistance Screening

H A

== ¢ Greenhouse evaluation

e 3 populations
o WI-WIglyphosate resistant™
o0 NE-GR — NE glyphosate resistant
o NE-S— NE glyphosate susceptible

. Objective: Determine the resistance
level of a Palmer amaranth population
detected in Wisconsin in 2018 to PRE
and POST herbicides commonly used in

D\ oo B | corn and soybean systems.
* Wisconsin population collected from a field in the junction of Green/Rock counties.
MS Research: Felipe Faleco, UW-Madison WiscWeeds Program



PRE Herbicide Materials and Methods

PRE Treatments
Treatment: atrazine mesotrione metribuzin sulfentrazone S-metolachlor
Product: Aatrex 4L Callisto Tricor DF Spartan 4F Dual Il Magnum
Formulation: 4 |b ai gal? 4 |b ai gal? 0.75 lb ai Ib 4 |b ai gal* 7.64 |b ai gal?
1x Dose: 4 pts/acre 7.7 fl oz/acre 10.7 oz ac?! 8.0 fl oz/acre 26.7 fl oz/acre

* 15 gal/acre and AI9502EVS nozzles in all applications. Applied immediately after planting.

25 Days After Treatment

o plants were harvested and dried to
constant weight

o Aboveground biomass reduction

* 15 gal/acre and TP8002EVS nozzles in all applications except synthetic auxins.
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Biomass Reduction - mesotrione

Biomass Reduction - S-metolachlor
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PRE Results

0.5x Label Rate 1x Label Rate 3x Label Rate

s-metolachlor

sulfentrazone

mesotrione

metribuzin

atrazine

control

WI NE-GR NE-S MS Research: Felipe Faleco, UW-Madison WiscWeeds Program



POST Herbicide Materials and Methods

POST Treatments
Treatment: glyphosate imazethapyr atrazine lactofen mesotrione glufosinate 2,4-D dicamba
Round Libert
Product: ounaup Pursuit Aatrex 4L Cobra Callisto berty Enlist One XtendiMax
PowerMax 280 SL
Formulation . . 2.0 4.0 2.0 4.0 2.34 3.8 2.9
(Ib ai/ae gal™):

1x Dose (fl oz ac™?): 22.0 4.0 4 pts/acre 12.5 3.0 32.0 1.5 pt/acre 22.0
AMS Rate (Ib ac?): 2.0 2.0 - 0.5 1.3 2.0 - -
COC Dose (% v/v): - 0.63 0.83 0.42 0.5 - - -

* 15 gal/acre and TP8002EVS nozzles in all applications except synthetic auxins. Treatments applied to 3-4” waterhemp.

21 Days after Treatment

a Visual evaluation (VE) of plant o Considered resistant if > 50%
growth on a scale of 1 to 10 of treated plants had

a Aboveground biomass reduction VE 2 7 (healthy plants).




% Biomass Reduction
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Results POST = = WuboemN

Biomass Reduction - imazethapyr Biomass Reduction - atrazine
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WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON

WI Population

glyphosate imazethapyr - atrazine

=

Control 1x 3x Control 1x 3x Control 1x 3x



Biomass Reduction - lactofen Biomass Reduction - mesotrione
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WI Population

dicamba

Control 1x 3x Control 1x 3x



% Biomass Reduction
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Biomass Reduction - glufosinate
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glufosinate

Control 1x Control 1x 3x Control




Take-Home

* Palmer amaranth is not widespread in Wisconsin

* If presented the opportunity, Palmer amaranth will establish and
likely be herbicide-resistant

* Be vigilant, proactive and take action immediately if Palmer amaranth
presence is detected

* Let’s keep Wisconsin Palmer FREE!



Thanks!

Rodrigo Werle, Ph.D.
Assistant Professor & Weed Specialist
UW-Madison | UW-Extension

Email: rwerle@wisc.edu

Phone: 608-262-7130
Twitter: @WiscWeeds
Blog: WiscWeeds.info

Questions?
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Survey: Wisconsin Soybean Herbicide Tolerance
Trait Selection (2019 & 2020)

Latest Posts

More Posts »

www.WiscWeeds.info

WISCONSIN WEED SCIENCE About Us @ Reports  Coalition  Publications Links Team  WerleBio  Contact

Wisconsin Waterhemp Herbicide
WiscWeeds Resistance Project - 2019 Update

2019 Wisconsin waterhemp herbicide resistance screening results (glyphosate,
Wisconsin Cropping Systems Weed Science Program imazethapyr and atrazine).

CONTINUE READING

Objective: better understand herbicide tolerance trait

Survey: Wisconsin Soybean Herbicide

and POST-emergence herbicide adoption in Wisconsin Tolerance Trait Selection (2019 & 2020)
Soybean prOdUCtion during 20 19 and plans for 2020. herbicide program adoption in Wisconsin soybean production by taking our

online survey!

CONTINUE READING
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