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Agricultural Biotechnology
Stewardship Technical Committee

W Address scientific issues central to responsible
stewardship of Bt corn products

B Promote broad stakeholder involvement and
establish standards for product stewardship

B |[RM Monitoring, IRM Stewardship, Nontarget
Organism Safety Assessment, Animal Feed
Performance, and DNA Detection in MME

Participants Collaborators

» Bayer Crop Science » National Corn Growers Assoc.
» Dow AgroSciences » American Seed Trade Assoc.
» Dupont/Pioneer » Biotechnology Industry

» Monsanto AssOC.

» Syngenta » Universities

» USDA-ARS



Involvement in IRM for Bt Corn

B Comprehensive IRM Program for Bt Corn

M Insect resistance monitoring in key target
pests
» European corn borer
» Southwestern corn borer
» Corn earworm

® |[RM Compliance Surveys

B Implementation of Compliance Assurance
Program (CAP)



Refuge Strategy




IRM Requirements for Borer-Resistant
Bt field corn

W Up to 80% Bt:20% non-Bt (50:50 in cotton
areas)

B Bt corn must be within ¥2 mile of a refuge, Y
mile preferred

B “Strip” refuge must be at least four rows
wide, six preferred

M Treat refuge only when economically
necessary

B Treat refuge only with non-Bt insecticides

B Applies to all Cryl corn products (MON 810,
Btll, TC1507)



Resistance Monitoring

B ABSTC coordinates collections of European corn
borer, southwestern corn borer and corn earworm

» Collections are targeted based on market adoption and
Insecticide use e.g., 4-6 populations of ECB from each
of three regions

HMBioassays carried out )
by academic or , . X
% of Bt Corn WA
contract labs for oo =
CrylAb and CrylF R T

[ 40 - 49%
1 > 50%

»ECB: Siegfried (UNL); %
SWCB: Song (UM); ‘
CEW: Lang (Custom
Bioproducts)



ECB Resistance Monitoring

Year Number of Average Mean 95% Mean Slope
Populations LC,, = SE Interval + SE + SE

12 1995 16 4.49 £ 1.55 231 +x1.11 2.11+041

10 2005 16 2.20 £ 0.23 1.34 £ 0.19 2.29 + 0.08
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Grower License Agreements

B | egal contract signed by the grower

B Seed companies must annually report the units
of Bt seed sold and not sold under a signed
grower agreement

B Dealers who sell Bt seed without a signed
grower agreement in place risk losing access to
sell the technology

B Evergreen document but applies to every Bt
corn purchase



Key to Success:
IRM Education Program

B Comprehensive, consistent IRM education program
aimed at:
» Growers
» Seed representatives and dealers
» Seed company employees
» Trade associations
» Extension service
» Other stakeholders

B Multi-faceted approach using a variety of mediums
designed to provide growers with numerous sources
of consistent information

» Printed material from companies
» Grower meetings

» Broadcast media

» Internet



IRM Education - Pro

5= Corn Borer

Insect Reslsiance Management

Insect Resistance

M ment
Requirements

Combat Resistance with a Refuge
Althzugh rare, resistance hes developed in
naturs ta somee pest contral tactics. The
pssibility of insect resistarcs is a real risk
that must be planned for and minimized. The
bzt Way to preserve the benefits and inssct
protection of YisldGard Corn Borer com isto
deyelop an Insect Resistance Management
plan. The key component of any IRM plan is
a refups,

A refuge ks simply a block or strip of corn
that does nat cantain a 81 technology for

b * O mach farm, plant Up to ED percent of com acres wich  Corn Bofugo

Ll rep=an o aeLhEstemn sem ¥ieldGard Corn Borer corn. Plant a minimum of 50

borer. The primary purposs cf a refugs is to oF corn agres to a sorn refips that ot :

maintain a popuation of cam borers that are . [0 ERESELEIEE
not 4 the B.£ prabein found in contain a .1 bechrelogy for control of Eurcpsan or

‘fieidGard Corn Borer com . The lack of
expoatrs to the B.£ protzin ersires that
susceptible insscts are available nearky to
mate with any rare resistant com borer
micths that may emergs from B¢ corn.
Susceptibiity to B4 technolopy is then
pasz=d onta their offspring, helping ta
preserye the long-t=mn effectivensss of
ieddGard Corn Borer com.

The refugs should be planted with a similar
Iy brid, 25 close as possible o, and at the

1. Corn Borer

Refuge Requirements for the Comn Belt

In this area, refugas must be established as Tollows:

* O =ach farm, plant up to B0 pement of com azres wih
B2 corn. Flant at lzast 30 percert of the cam acr=s to
a oom refuge that does not contain a B.¢. technokgy
fer control of European or scuttwest=m corn borer. The
refups corn can be treated with insecticides anly when
the kvl of pest pressire mests or=oeeds sconomio
threshakds. Sprayable B4 insecticides must nat ke
applisd fo the refige com.

* Flant the rfups wichin, adjacent to, or near YisldGard
Corn Borer corn fiekds.

* The= refiige must be placed within 1/ mile of the
¥ieidGard Cam Barer field (17 3 mile or cheser prefemed|.

Corn Rolupo

ducer Use Guide

Hefuge Requirements for Cotton-Growlng Areas

In the cotbon-growing aeas shown on the bottom of this pags, thare are special
refu ge requirements for YieldGard Com Borer corn, as follows:

sauttrw estern cam barer. The refug= com can ke
treatad with insecticides only when the el of pest
Ure mests of Excesds Scoramic threshokis,

Sprayable B3 insscticides must nat b= applied to the
refups corn.

* Plant the com refugewithin, adjacent to, o near the
¥ieldGard Corn Borer comn fiskds,

* The= refige must be placed within 142 mile of the
¥iekdGard Cam Barer fisld (14 4 mile or cleaer prefered].
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IRM Education - Producer Use Guide

Refuge Planiing Detalls

Any corn hybrid that dees not contain a 8¢ technology Tor contral of Eurcpean
aor southwestem com borer and is planted on a growers farmwithin 1,2 mila
of B.& cOMm can serve as a refuge.

* Flant 1 refup= on every fammiwhere YieldGard Cormn « Flant the rfuge anly with corn that does nat

Borer corn hybrids are planted contain a .4 tachro gy for cantral of Eurep=an
* Plant the refuge within 14 2 mile of (178 mile of solEivestem oo borer

prefemad], and at the same= time as YisldGard * Miting rorrEL). s=ad with YiekiGad Corn Borer

Com Borer com. seed for use in the refuge is not permicted.

* Manags the refuge the same x= YieldGard Corn
Borer corn is managed Reducing inputs or putting
the refuge cn marginal land reduces the

Furlmeta
effenthaness of the efige. e

Refuge Conflguration Options
The refuge on each Tarm may be arrangad in a
numiber of conﬁgura lions. Thess oplic-ns affer the
fleaibilit}' to easil_u inar porate an effective corm
Iefug@ inta tarm opelaljc-m. -thions includea:

* Flant 3 s=parate corn refugs within 142 mie of each
£+ corn field 1 /4 mie prefered).
* Flant 2 corn refuge as strips ar biocks withina B.r. fisid.

* Bplit the planter to atternate four or more ows (six o
more prefernad) of corn refugs with 8 ¢ com.

* Flanit Field perimeters or =nd rows to a com refuge.

Boparats Fleld

Bplit Flaniar

Foybeans

o+ Corn Borer

Multi-phased Approach to Insect Resistance Management
Mdding a refuge to a corn production program is just ane part of resistance management.
For the most effactive results, researchers recommend a multi-phasad approach.

* Flant corn iy brids with YiekdGard Corm Borer to ensume * Practice Ireegrated Pest Management [IPK) to presemne

that an “effective dose of B2 is svailabie far com e ratural enemiss of corn borers and other inseot
borer contrdl throdghout the plant, throughout the peste. Matural predatons such mhg,wups,
s=ason, This will cortrad rearty ol susceptible insects, Isdybugs, spiders and minute pirabs bugs can help

* Flant a corn rfuge block chase to the YieldGard Com reduce corn borer popldaticns. YieldGard Com Borsr
Borer cam. The blook Wil s=ve a3 a refups to suppar irsect protsctian akds IPM becauss it affscts only fargst
the sursbsal of susceptitie com barers. Thess com iresents and alicws beneficial inseces to thrive.
borers will play a crucial rale in presemving the * Growers should menicor their fedds of YieldGard Com
effectiwmnmss of the YieidGard Com Borer b=chnology. Borerinssct protectsd com and contact their seed

dealer or Monsanto repressnitative if peformance
prablems ars observed.
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IRM Education - ABSTC Brochure

INSECT

RESISTANCE
MANAGEMENT
FACT SHEET

Bt Corn

Bt comn has proven to be an important
technology to help com growers control
damaging insect pests and produce
higher yields and better quality grain.

Insect Resistance Management
IR

To preserve the many benefits of Bt

corm technology, the implementation of
an IR plan is essential. Experts agree,
and government regulations require, that
an effective Bt corn IRM plan includes
the planting of a non-Bt refuge (a block
of non-Bt corn) planted close to your Bt
COM acres.

All Bt corn praducts designed to cantrol
Eurapean corn barer, southwestern
COM borer and corm earwarm require
implementation of an IRM program
accarding to the refuge size. distance
quidelines and insecticide usage
described in this fact sheet.

Growers who fail to follow these 1RM
reduirements risk losing access to Bt
cam technology.

Refuge Size Requirements

Corn-growing Areas
(At Least 20% Refuge)

On each farm, plant at least 20 acres
of non-Bt corn for every 80 acres of
Bt corn {minimum of 20% non-Bt
refuge, maximum of 80% Bt corn).

Corn/Cotton-growing Areas
(At Least 50% Reluge)

On each farm, plant at least 50 acres
of non-Bt corn for every 50 acres of
Bt corn {minimum of 50% non-EBt
refuge, maximum of 50% Bt corn).
See your seed company product use
quide for the list of counties that fall
under this requirement.

Refuge Distance Requirement

A non-Bt refuge must be planted
within 1/2 mile of each Bt corn field,
but preferably within 174 mile.




IRM Education - ABSTC Brochure

Retfuge Planting Options
As illustrated belcw, the appropriate

size non-Bt corn refuge may be plantacd
a number of ways:

1L

Block Refuge  Block Refuge Parimater

(Adjacant) (Withiny Refuge
& block of Fan-Bt carn
non-Bt corn fibikick of auround

adiacert ko the  Man-Broom EX carm fiel

within the
=L Bt comn field

Split Plarter Plvat Comers Separate
Reluge Refuge Fleld Refuge
Slrips af fkan-Bt carm in A separate

rian-Bt com pivct comers fiekd of

at least 4 ros within the nen-Bt com

wide within the Bt comn field within 12

Bt comn field mike of the

{6 roars predeamd] Bt com Tiekl

[V i e prebamed]
Bt Corn Field, HoreEE Soyboarns
Refuge

Insecticide Usage
in Non-Bt Refuges

Your non-Btcorm refuge may be treated
with conventional insecticides ONLY i
target pest pressure reaches economic
thresholds. Bt-based foliar insecticides
are NOT to be used within the refuge.

Refuge Management

In order to maximize the effectivenass
of the refuge, you should manage your
non-Bt corn and Bt com in a similar
manner. This can be accomplished by
planting your non-Bt corn as close to
and at the same time as your Bt corn.
In addition, select non-Bt hybrids and
Bt hybrids that have similar growth and
development characteristics.

seed companies, universities and the
Mational Comn Growers Association
(NCGA) all agree that there should be
unified commitment to responsible
stewvardship of Bt technology so it can
be preserved as an important tool in
Corm management.

The NCGA encourages producers to
implement IR plans when planting Bt
com. This EPA requirement is the right
thing to do in order to preserve this
important technology.

For more information on IRM,
visit www.ncga.com.

Mational

Corn Growers

Assoclation
WOWOW L ACHACOIL

|Fdd- 01




IRM Compliance

M Tool to assess growers understanding and
adherence to IRM requirements

B Annual Grower Survey

» Determine the level of adherence to the IRM
requirements

» Measure changes in awareness of IRM
requirements vs. the 2000 baseline

» Obtain grower feedback for improvement of
education and compliance programs



IRM Compliance 2001-2005

2005 (n=552)
Percent guideline*
Location guideline**
2004 (n=554)
Percent guideline*
Location guideline**
2003 (n=553)
Percent guideline*
Location guideline**
2002 (n=551)
Percent guideline*
Location guideline**
2001 (n=552)
Percent guideline*
Location guideline

O Following requirements O Not following requirements B Don't know

- Percent of Respondents -




IRM Awareness 2001-2005

2005 (n=552)

2004 (n=554)

2003 (n=553)

2002 (n=551)

2001 (n=552)

O Veryimportant O Somewhat important O Not too important O Not at all important B Don't know

- Percent of Respondents -




Compliance Assurance Program

B EPA required registrants to design, publicize and
Implement an IRM Compliance Assurance Program

B Registrants required to make on-farm assessments

B Required actions for growers who have IRM
compliance deviations
1.Send a warning letter to the grower.
2.Conduct a “Compliance Assistance” visit with the grower
prior to planting.
3.Conduct a “Compliance Assessment” visit with the grower
the next growing season to assess IRM compliance.

4.Provide the grower with additional IRM educational
materials.

W Growers found significantly out of compliance in two
consecutive years lose access to Bt corn



Annual Affirmation System

B Reminders to assure that Bt growers are
aware of their contractual IRM obligations

B All registrants print language on seed bag or
tag

B Each registrant implements at least one other
option
» Execution of invoice or delivery receipt statement
» Electronic signature
» Annual Grower License Agreement with signature
» Execution of technology ID card or license number



Affirmation Bag Tag

Do not open this bag
of seed until you have
read and understand
Piaieg Raioges, Fmmrviey 2ckasiey L€ STEVVATAShIP
requirements, including applicable
refuge requirements for insect
resistance management, for the
biotechnology traits expressed in this
seed as set forth in the Monsanto
Technology Agreement that you
signed. By opening and using this

bag of seed, you are reatfirming

your obligation to comply with those
stewardship requirements.




he Bottom Line

B Bt corn registrants are committed to IRM stewardship
» Robust IRM Requirements
» Technology Agreements and Annual Affirmation
» Multifaceted IRM Education Program for Growers and Dealers
» Promotion of IRM Requirements Via Ag Media
» Grower Survey to Track Compliance and Awareness
» On-farm Visits to Address Cases of Non-compliance
» Insect Resistance Monitoring Program
» Annual Reporting to EPA

B The majority of Bt corn growers respect the need for
stewardship and follow the IRM requirements

B \We are working with NCGA and universities to continue
promote responsible use of Bt technologies

B The Bt corn IRM stewardship program is working
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