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Who We Are

A global leader on weed
resistance
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Challenges of Herbicide Resistance

Undermines sustainability
Hurts our customers
Limits return on investment

Challenges to Resistance Management

Technical
Economic
Societal



HERBICIDE
RESISTANCE
ACTION
COMMITTEE

\4

How Does Industry Meet These Challenges?

Technical

» Study resistant weeds to understand mechanisms
 Develop New technologies
» Evaluate integrated programs

Economic and Societal

» Education
« Stewardship programs
* Incentives
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Many companies have actively promoted
resistance management for years
 Research
* Education
* Farmer resources
* Farmer incentives

Reslstance Fighter: Herbiclde Reslstance Management

Win the Battle Against Resistant Weeds
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2016 Accomplishments:

 Global HRAC brand story
and identity
« Templates for logo’s,
powerpoint, poster
« Website launch
* Reviewed and update all
Info
« Launched new Global
Herbicide Lookup Tool
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PROTECTING CROP YIELDS
AND QUALITY WORLDWIDE

WEED FACT SHEETS

GLOBAL CLASSIFICATION LOOKUP




2017 — 2018 Initiatives:

Building a communication strategy
Request New Herbicides Classification
« aligned with WSSA
Website content review
» update BMP’s
* include Australian classification

EHRAC to incorporate Local country
RAC'’s
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Regional/Local HRAC Objectives and Actions "'/9‘ RESISTANCE

An objective of Global HRAC is to support and

coordinate with regional HRACs

*  Provide technical information in support of local initiatives
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*  Provide a means to share experiences, initiatives, and challenges - . S

«  Assist with organizational questions and setup
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Key objectives for Working Groups:
Auxin HPPD PPO

* Consolidate and communicate information for specific MOAs
e Monitor research

e Support intellectual dialogue

e Customize BMPs for a given MOA

* Address specific resistance topics (e.g. Monitoring)

Communications Issues MOA
Engagement Classification
Providing current Evaluate resistance- New Herbicides
technical information related discussions in Classification
about weed resistance  the public domain and aligned with WSSA
to target audiences develop science-based and Australian

information classification
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The symposium, “Weed Resistance to Synthetic Auxin
_ Herbicides: Current State of Knowledge and Knowledge Gaps,”
Auxin on May 15, 2017, Denver (USA)

Facilitating the The symposium presentations :
exchange of

information and
BMPs related to

* Overview of the current knowledge of synthetic auxin herbicide
resistance;

auxin-resistant weeds e Description of case studies of weed species with confirmed
among technical resistance to synthetic auxin herbicides; and
stakeholders  Perspectives about how to manage resistance in synthetic auxin

herbicide-tolerant crops.

Synthetic Auxin Resistance
in Corn Poppy

Available from the HRAC website: hracglobal.com

Synthetic Auxin Resistance Synthetic Auxin Resistance HERBICIDE

: "/ ITFSYI§TANCE
in Lambsquarters in Wild Mustard \ ?/ i

Available from the HRAC website: hracglobal.com

Available from the HRAC website: hracglobal.com

Synthetic Auxin Resistant
Common Lambsquarters

Synthetic Auxin Resistance in Kochia \"/é ) E;%Cflzgﬁ

COMMITTEE

Available from the HRAC website: hracglobal.com

Levels of Resistance and Mechanism of Resistance
Cross-Resistance
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Facilitating the
exchange of
information and
BMPs related to
HPPD-resistant
weeds among
technical
stakeholders

Our Working Groups:

HPPD-inhibitor Resistance Stewardship

The Perspective of the HRAC HPPD-inhibitor Working Group

14

Working Group Objectives

SiNce 2008, waleMemp (Amaranthus LNEUias) and Faimer
amarantn (Amaranihus pamesi) have been identified with resistance to
hydroyphenyipynIvate dioxygenase (HPPD Hnhbitor chemisiries used
In several agranamic production systems In North America. HPPD-
Inhibitoes ean be found In multipie poducts (Tabie 1) and have become
VallEbiz 1004 Tof Managing weeds resistant 10 oMer hemicioes. The
objectives of the HPPD-AINEDT Working GIoup are 10 develop
stewariship recommendations and impiement key actons o support
the se of HPPO-Inhibitors whh the Intent of proionging thelr efcacy In

W/

4. Follow expicity the recommentations for appleation volumeis),

nozziefs), and oiher applcation parameters,

Waorking Group Recommendations

for Label Alignment

1. Include mode-of-action labelng on all HEPDHNhRItr containing

products.

2. Strengthen and allgn resistance management language o HPPD

-Inhititor el

3. Aooptrecon mage by me H

Working

providing weed control solutions for agricultural producers. The

Group and Incorporate nto products labels during revision

ODJECHVES Wil DE SCCOMPIENE DY UNDSMEENaINg e CLent resls@Ence 4 Optimiz= product mts and wesd sizs rEcommendations on POST

SMUNON 3N POVISING COMMUNICAN0N 3nd 0UCSton 100, Consistent

applled HPPO-NhDior labels

pofential research objechves.

and guidance on 5. Emphastze tank mixtures or pre-mixures with a minimum of two
eMective MOOes O 3C10N ON Proauct IJDels Tor ariver weeds.

R Hati

Working Group
to Stakeholders

1. InOnder 1o 3vokd ine gevelopment of resistance, require HPPD-
Inhibitars appled preemengence (PRE) and postemenence
(POST) to always be used In cOmbination with other producs,

ip HRAC HPPD-inhibitor Working Group Members

AMVAC: Pefer Porpiglia and Richard Porter
BASF: Walter Thomas. Andreas Landes and Gregory Amed
Bayer CTopSclence: Rolana BerTa, HATy Sirek, Tom Keven ana
Aniene Gatie

either In tank mixiures or pre-mixturas.
2. Make 3pplications o Smal, achvely QUWNG weeds.
3. Inoroer io reguce the development of resistance. aiways use il
Iabeled rate for all applications PRE or POST.

Tabie 1. Current herbicide products” containing HPPD-inhibitors

DuPont: Willlam Patzoldt

syngenta: Gordon Vall, Deepak Kaundun, rett Miller and Les

Glasgow

Balance® Fienx Com Eayer G

Prequal® plus RImsuiruon com DuPont

Convus® plus thyl Com Eayer CropScience
Calliso® Com Syngenta

Callso® Xira plus Atrazine Com Syngenta

Callisto®™ Ultra plus Glypl Com Syngenta
Instigat=™ plus. Com DuPont

Ream®Q plus RImsulTuron com DuPont

Zemax® plus s-Meiviachion Com and Grain Sorghum Syngenta

Luma® EZ plus plus Afrazine Com and Grain Sorghum Syngenta

Lexar" EZ plus pius Afrazine Com and Grain SomAum syngenta

Halex® GT plus s-Metniachior pius Com Syngenta

Huski=® plus y Cereals and Grain Sorghum | Bayer G
Wiolvenng® plus plus F prop-p Wneat ana Baney Bayer Cropscience
Huskie® Completa plus ynil plus tyt Whaat Bayes G

Laudis® Com Bayer CropSclence
Capreno® plus y Com Bayer CropSoience
Impact® Com AMVAC

Armezon® Herbicide Com BASF

“Product names registered in fhe United States

ALWAYE READ AND

FOLLOW
Calizac®, Zemos®, Lurm, Lexr® and Fales®

radiemEn O AMVAC e

PETICIOE LABEL DIRECTIONS. Eam::’am Connz=", Huskie. wme' mﬂmwnmwyam
. impact® 1= regisered
sagae™ a-mur mmammm:e nmnemmrmcm Bstance® Fewy,

Compormnon. Freque,
Cons®, Huskie® Complete, Callsic® Xira, Lumay® E2, Levar® E7 and Frequsl ane Resticed Uss PesSides

Objectives:
* Prolong useful life of HPPD-
inhibitor herbicides

« Understand the current
resistance situation

*  Provide additional
communication and education
tools

*  Provide consistent stewardship
recommendations to
stakeholders — including label
stewardship alignment

* Provide guidance on potential

research objectives
*  HPPD-inhibitor resistance
understanding
*  HPPD-inhibitor stewardship
recommendations (eg. weed
size)



s Our Working Groups:
Process:

Issues
Engagement

Evaluate resistance-
related discussions
in the public domain
and develop
science-based
information

Issues Engagement Recommendations G“I;IIR.AC
: ﬁ
Working Group al.n
Committee

Corr?pllat_lon e Review
Clarlflcatlor_w e Revisions
Bra|nst9rm|ng *  Final prioritization
Evaluation

) * Approval
Recommendations

Issues Input

GHRAC
Members

CLI

Regional HRACs
External
stakeholders

< Issues Engagement
Working Group

e Action plans

* Implementation
*  Output
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Recent Resistant cases in EU

www.weedscience.org

Weed species Country | year Site of Action

Multiple Resistance: 2 Sites of Action
(ACCase inhibitors (A/1), ALS inhibitors
Apera spica-venti Denmark | 2016 (B/2))

Multiple Resistance: 2 Sites of Action
(ACCase inhibitors (A/1), ALS inhibitors
Lolium perenne Denmark | 2016 (B/2))

Conyza canadensis | Hungary |2016 EPSP synthase inhibitors (G/9)
Stellaria media Latvia |2016 ALS inhibitors (B/2)

Multiple Resistance: 2 Sites of Action
(ALS inhibitors (B/2), Synthetic Auxins
Papaver rhoeas France |2016 (0/4))
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