E: lowa Farm Bureau’s Margin Management Webinar Series presents:

lowa Pest Resistance Management Plan
Webinar

Please “Enter as a Guest” shortly before the webinar time.

Speaker:
Evan Sivesind,
Program Manager,
lowa Pest Resistance Management Plan,
lowa State University



'.: lowa Farm Bureau’s Margin Management Webinar Series presents:

lowa Pest Resistance Management Plan
Webinar
Tuesday, December 20, 1:00 pm

Speaker:
Evan Sivesind,
Program Manager,
lowa Pest Resistance Management Plan,
lowa State University
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Introduction: Ed Kordick, lowa Farm Bureau
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and click = | ”Q'/

This webinar will be available in recorded segments for
Farm Bureau members at www.iowafarmbureau.com
Copies of visuals will also be available at the site.
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Pest Resistance Management

Resistance management:

* Slows development of pest adaptation to chemical,
genetic and agronomic practices

* Fosters methods of early, resistance detection
* Mitigates resistance as it arises

* |Is an on-going way of doing business
 Requires coordinated partnerships



Call for Development of Plan

* Develop a state-wide pest resistance

management plan, coordinated by the state,
that includes broad participation from all
sectors of lowa agriculture.

e Establish a unified, consistent message to
iIncrease awareness for action.



Principles of the IPRMP

* Pest resistance management (PRM) is the effort to slow the
evolution of pest adaptation to chemical, genetic, and
agronomic control practices.

 Major tenants
e Voluntary



Signals from EPA

* New EPA Pesticide Registration Notices
o Herbicide resistance management

o Bt framework

PESTICIDE REGISTRATION NOTICE (PRN) 2017-1
U.S. Environmental Protection Agency
Office of Pesticide Programs

NOTICE TO MANUFACTURERS, PRODUCERS, PRODUCERS AND
REGISTRANTS OF PESTICIDE PRODUCTS AND DEVICES

ATTENTION: Persons Responsible for Registration of Pesticide Products

SUBJECT: Guidance for Pesticide Registrants on Pesticide Resistance Management Labeling

1. BRIEF OVERVIEW, PURPOSE AND APPLICABILITY

Pesticides can be used to control a variety of pests, such as insects, weeds, rodents, bacteria,
fungi, etc. Over time many pesticides have gradually lost their effectiveness because pests have
developed resistance - a significant decrease in sensitivity to a pesticide, which reduces the field
performance of these pesticides. The agency is concerned about resistance issues and believes
that managing the development of pesticide resistance, in conjunction with alternative pest-

management strategies and Integrated Pest Management (IPM) programs, is an important part of

Herbicide Resistance Management PRN 2017-2

PESTICIDE REGISTRATION NOTICE (PRN) 2017-2

NOTICE TO MANUFACTURERS, PRODUCERS, FORMULATORS, AND REGISTRANTS
OF PESTICIDE PRODUCTS AND DEVICES; U.S. AND STATE DEPARTMENTS OF
AGRICULTURE; COMMODITY AND GROWER GROUPS, GROWERS, AND OTHER
INTERESTED PERSONS

ATTENTION: Persons Responsible for Initial and Continuing Registration of Pesticide Products

SUBJECT: Guidance for Herbicide-Resistance Management, Labeling, Education, Training, and
Stewardship

1. BRIEF OVERVIEW, PURPOSE AND APPLICABILITY

Pesticides can be used to control a variety of pests, such as insects, weeds, rodents, bacteria,
fungi, etc. Over time many pesticides have gradually lost their effectiveness because pests have
evolved resistance — a significant decrease in sensitivity to a pesticide, which reduces the field
performance of these pesticides. The agency is concerned about resistance issues and believes
that managing the development of pesticide resistance, in conjunction with alternative pest-
management strategies and Integrated Pest Management (IPM) programs, is an important part of
sustainable pest management. To address the growing issue of resistance and preserve the useful
life of pesticides, the agency is beginning to embark on a more widespread effort and several
activities that are aimed at combating and slowing the development of pesticide resistance.



Principles of the IPRMP

* Pest resistance management (PRM) is the effort to slow the
evolution of pest adaptation to chemical, genetic, and
agronomic control practices.

 Major tenants

* Voluntary
« Community based



Need for Community Involvement

Do you use a custom Do you develop your own
applicator? herbicide program?
HYes ENO HYes MNo

Arbuckle, 2013 lowa Farm and Rural Life Poll
.., 2| e -



Principles of the IPRMP

Pest resistance management (PRM) is the effort to slow the
evolution of pest adaptation to chemical, genetic, and
agronomic control practices.

Major tenants

* Voluntary

« Community based

* Adaptive management

* Preserve viability of pest management technologies and
farm profitability for the long term

11



IPRMP Overview

Main Chapters

e Governance
e State of the Science
e Communication and Outreach

* Pilot Projects

12



State of the Science

Common themes ... details vary with pests, management
practices and geographic area

IPM vital

o Scouting, adaptive management

There are no ‘silver bullets’

There is common ground to build coordinated/community
approaches

Likely short-term increase of input costs, time and
production complexity that helps preserves long-term
productivity and profitability

13



Communication and Outreach

Audience includes farmers, ag professionals, government,

and the public

Pest resistance management and maintaining productivity

Preserving pest management technologies

and farm profitability
Pilot projects to engage partnerships
www.ProtectlowaCrops.org will serve as a

hub to store progress, resources and
news in one central location

yowr choice. Hovr vield. owr futre.
" PROTECTIOWACROPS.0RG

INTRODUCING THE IDWA PEST RESISTANCE MANAGEMENT PLAN

This is an lowa-specilic plan to addross posts — Incluging woeds, Insoets and plant discases — that

can adapt and bocome rosistant to chemical, genctie, anc agrenomie control practicos. The lowa Pest
Resistance Managoment Pian (IPRMP) outknos approaches for eflective, integrated management solulians
that will sustainably manago pests. By lostoring methods to detect resistance, pest rosistance can bo
Gelayed or oven preventod, limiting its spread.

WHY DOES 10WA NEED A PEST RESISTANCE PLAN?

Pesi resistance management {PRM) is the eflort 1o dolay pests Irom developing resistance. Pesl resistance
has the patontial to impact yields, increase the cost of production, and lnit farmers’ future PRM optiens,
With thatin mind, the [PRMP was doveloped with & broad ¢ross-section of lowa agricultural partadrs to
addross this imparlant issue while romaining ioxible enough ko incorporate new information.

\WHAT ARE THE PLAN'S GOALS?

The lowa plan seeks to engage issue of pest i with the goal of

keeping tochnology and toals ~ including pesticides for controling weeds, insects, and diseass; seed

reatments: and biotechnology products and native trats — 0 ang choctivo. 1t is also impartant

that Farmers know they are nat alone in their elfor to agtross resistanco: a wide variely of oxperts and
13140 10 help, Tho lewa pian will 2158 inelutio widd all seetors of lowa

agriculture in order to educate and prevent broad appicalions that could lead o resistance

HOW WILL THE PLAN BE INPLEMENTED?

Towa's 90,000 farmors will play & 10ading role in PRM through their siowardship of DOSBEIGO Managemont
techndiogias and biotechnaiogy laits and tools. Farmers make managomant decisians each year o0
more than 23 malon row-<rop acres. Farmers' proactive adaption of practices is nocessary 1o delay the
ovolopment of harblcide. Insectickle, and funglcide rosistance, protect crop tralts, and manago exisling
0305 of resistance {0 holp-them somain compotiive in the global markot by maintaining tho long:torm
productivity of lowa agriculture while reducing pest-assaciated yield lasses.

In addtion, reaching agricultural professionals, such Certified Crop Advisers, independent Crop
Congultants, seed and pesticide retailers, and agronomic and farm advisors will be critical 1o the success
of tho statogy. Ag prolossionaia who can prowide mul-yoar pluns thal includo PRM tacticswillprovide
aciional valus to Mol sorveos

Finglty, pifot projects of active PAM will be established, These projects will be focused on uillizing the
Intest poot rosistance management taols and also examin approaches 1o encourago successhu, voluntary
PRM adoption. The pilot projects wil identity key siakeholdors within a defined “community” and wil be
inclushio, bringing all potential playors o the table. The pilot projects wil work to ostabiish incentivos and
nowel approaches 1o encourage the ity to work togother to

probiems i.c., woeds, insects, and disease).

WHERE CAM | LEARN MORE?
Wisit ProtectiowaCrops.org 10 see Iho lalest news, plan updalcs, and to connoct with experls.

A

14



www.ProtectlowaCrops.org

[OOWA STATE UNIVERSITY

Integrated Pest Management

Cormient oy Category v  Abouils  Poople MNews Ewants  Clines  Edwoation FEEL  Fasourcas

Protect lowa Crops

PROTECT IOWA CROPS

- WHATIS PEST RESISTANCE
| MANAGEMENT?

leayn - more >>

. -

15



Pilot Projects

Criteria:

What are the critical features of the pest pressure, and
what are their impacts on farm productivity?

How is the pest currently managed?

Is a community-based resistance management
system/team already in existence?

Are there currently any incentives (tangible or intangible)
available to encourage community participation?

16



Pilot Projects

Western Corn Rootworm in Northeast and North Central lowa
o Bt toxins traits

Soybean Aphid in Northwest lowa
o Pyrethroids

Palmer amaranth in Harrison County

Waterhemp in Story County

17



Pilot Project

Western Corn Rootworm in North Central and Northeast lowa
* Bt toxins traits (Cry3Bb1, mCry3A, eCry3.1Ab and Cry34/35)
* Confirmed resistance/cross-resistance to certain traits
* Risk to resistance increases with

o Continuous corn

o Continuous use of same Bt traits

o High CRW populations

 Implement “Best Management Practices” (BMPs)
through community-based adoption system

e Currently exploring multiple pilot locations




B Seven Years
B Eight Years
B Nine Years

' ;:"EL I'IO t T ¥ ‘r‘ L.
. ' Dirtnam %ﬂhIMJIT N




WCR Resistance

« 2003: Bt corn targeting rootworm
« 2009: resistance to Cry3Bb1 observed in lowa
 Cry3Bb1, mCry3A, and eCry3.1ADb cross resistance

UGA1321048 ) ' ' ' L & UGA0725086

Scott Bauer, USDA-ARS Richard C. Edwards, Purdue University, Bugwood.org

20



Corn Rootworm Best Management Practices

 Rotation to a non-host crop

* Plant hybrids containing multiple Bt traits
targeting WCR (pyramid)

* Rotation with non-Bt rootworm protected
corn with or without use of a soil applied
Insecticide

21



Example 1
Year 1:
Year 2:

Example 2
Year 1:
Year 2:
Year 3:

Sample Rotations

soybean
non WCR-Bt corn

soybean

non WCR-Bt corn

Bt-corn pyramided for WCR
or

non WCR-Bt corn plus a soil applied
insecticide (SAl)

22



Example 3
Year 1:
Year 2:
Year 3:
Year 4.
Year 5:

Sample Rotations

soybean

non WCR-Bt corn

non WCR-Bt corn plus SAI
Bt-corn pyramided for WCR
Bt-corn pyramided for WCR

23
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Soybean Aphid Resistance

e Soybean aphid detected in US in 2000

* Pyrethroid failures reported in MN since
2015

* Pyrethroid failure in NW IA in 2016

David W. Ragsdale, Texas A&M University, University, Bugwood.org
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Pilot Project

Waterhemp in Story County
 Widespread herbicide-resistant weed in lowa
e Story County

o Has herbicide-resistant waterhemp

o Many local, major seed
companies nearby

o Farm management companies
and cooperatives

* Alocal team is being assembled to represent
a broad cross section of stakeholders

‘
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HR weeds in |IA

« Waterhemp (HG 2,5,9,14,27) - ; ' -"“_-
e Marestail (HG 9) : \JH/‘,}’
e Giant ragweed (HG 2,9, 27) SRR 17 P
 Kochia (HG 2)

« Lambsquarters (HG b)

e Giant foxtail (HG 1,5)

e Shattercane (HG 2)
 Pennsylvania Smartweed (HG 5)
 Cocklebur (HG 2)

* Sunflower (HG2) K ? 3
 Palmer amaranth (?; HG 2,9,27 in neighboring states)

Owen, 2017. Towa State Extension publication WC94
Heap, 2017. International Survey of Herbicide Resistant Weeds. WWW.Weedsciencié)rg
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Waterhemp

 HR waterhemp present in virtually all fields in lowa
o Resistance not sufficiently recognized
* Populations most commonly resistant to
o Group 2 ALS inhibitors (eg Pursuit, FirstRate)
o Group 9 glyphosate
o Group 5 PSIl inhibitors (eg atrazine, simazine)

* Resistance to Group 14 PPO inhibitors (eg Cobra,
Spartan) and Group 27 HPPD-inhibitors (eg Callisto,
Balance Flexx) increasing

28



Pilot Project

Palmer amaranth in Harrison County

* First documented infestation of Palmer in 2013

 Now found in at least 50 of 99 lowa counties

* Will also include waterhemp, marestail, and giant ragweed
* Project objectives

o Increasing awareness of weed
resistance and management

o Gaining landowner and farmer support [
o Using resistance management as a

factor in annual seed and herbicide
selections (mindset shift)

 Diverse local team in place




Funding and support

- PEOPLE. FROGRESS. PRIDE®

lowa Farm Bureau Federation

'- 1IOWA FARM BUREAU

lowa Soybean Association @ 'OWA SOYBEAN
lowa Corn Growers Association DR
North Central IPM Center IOWAIFZCORN'
ABSTC

Herbicide Resistance Action Committee e
(HRAC) ) RESISTANCE

COMMITTEE

IRAC

Insecticide Resistance Action Committee
(IRAC)
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Help Slow Resistance in lowa!

For more information, or if interested in being
involved In any pilot projects, please contact

Evan Sivesind
515-294-7990
sivesind@ijastate.edu
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E: lowa Farm Bureau’s Margin Management Webinar Series presents:

lowa Pest Resistance Management Plan

Please fill out a brief evaluation by clicking:
https://tinyurl.com/17resist

This webinar will be available in recorded segments for
Farm Bureau members at www.iowafarmbureau.com

Materials are also available at the site.
PROTECT IOWA CROPS

Speaker:

Evan Sivesind,

Program Manager,

lowa Pest Resistance Management Plan




