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Agricultural Biotechnology Agricultural Biotechnology 
Stewardship Technical Committee Stewardship Technical Committee 

Address scientific issues central to responsible Address scientific issues central to responsible 
stewardship of Bt corn productsstewardship of Bt corn products
Promote broad stakeholder involvement and Promote broad stakeholder involvement and 
establish standards for product stewardshipestablish standards for product stewardship
IRM Monitoring, IRM Stewardship, Nontarget IRM Monitoring, IRM Stewardship, Nontarget 
Organism Safety Assessment, Animal Feed Organism Safety Assessment, Animal Feed 
Performance, and DNA Detection in MME Performance, and DNA Detection in MME 

ParticipantsParticipants
Bayer Crop ScienceBayer Crop Science
Dow AgroSciencesDow AgroSciences
Dupont/PioneerDupont/Pioneer
MonsantoMonsanto
SyngentaSyngenta

CollaboratorsCollaborators
National Corn Growers Assoc.National Corn Growers Assoc.
American Seed Trade Assoc.American Seed Trade Assoc.
Biotechnology Industry Biotechnology Industry 

Assoc.Assoc.
UniversitiesUniversities
USDAUSDA--ARSARS
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Involvement in IRM for Bt CornInvolvement in IRM for Bt Corn

Comprehensive IRM Program for Bt CornComprehensive IRM Program for Bt Corn
Insect resistance monitoring in key target Insect resistance monitoring in key target 
pestspests

European corn borerEuropean corn borer
Southwestern corn borerSouthwestern corn borer
Corn earwormCorn earworm

IRM Compliance Surveys IRM Compliance Surveys 
Implementation of Compliance Assurance Implementation of Compliance Assurance 
Program (CAP)Program (CAP)



Refuge StrategyRefuge Strategy

Refuge Bt Crop
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IRM Requirements for BorerIRM Requirements for Borer--Resistant Resistant 
Bt field corn Bt field corn 

Up to 80% Bt:20% nonUp to 80% Bt:20% non--Bt (50:50 in cotton Bt (50:50 in cotton 
areas)areas)
Bt corn must be within Bt corn must be within ½½ mile of a refuge, mile of a refuge, ¼¼
mile preferredmile preferred
““StripStrip”” refuge must be at least four rows refuge must be at least four rows 
wide, six preferred wide, six preferred 
Treat refuge only when economically Treat refuge only when economically 
necessarynecessary
Treat refuge only with nonTreat refuge only with non--Bt insecticidesBt insecticides
Applies to all Cry1 corn products (MON 810, Applies to all Cry1 corn products (MON 810, 
Bt11, TC1507)Bt11, TC1507)
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Resistance MonitoringResistance Monitoring
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ABSTC coordinates collections of European corn ABSTC coordinates collections of European corn 
borer, southwestern corn borer and corn earworm borer, southwestern corn borer and corn earworm 

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

Bioassays carried out Bioassays carried out 
by academic or by academic or 
contract labs for contract labs for 
Cry1Ab and Cry1FCry1Ab and Cry1F

ECB: Siegfried (UNL); ECB: Siegfried (UNL); 
SWCB: Song (UM); SWCB: Song (UM); 
CEW: Lang (Custom CEW: Lang (Custom 
BioproductsBioproducts))
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19951995 19961996 19971997 19981998 19991999 20002000 20012001 20022002 20032003 20042004 20052005

YearYear Number of Number of 
PopulationsPopulations

Average         Average         
LCLC50 50 ±± SESE

Mean 95% Mean 95% 
Interval Interval ±± SESE

Mean  Slope Mean  Slope 
±± SESE

19951995 1616

1616

4.49 4.49 ±± 1.551.55 2.31 2.31 ±± 1.11  1.11  2.11 2.11 ±± 0.410.41

20052005 2.20 2.20 ±± 0.230.23 1.34 1.34 ±± 0.190.19 2.29 2.29 ±± 0.080.08

ECB Resistance MonitoringECB Resistance Monitoring
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Grower License Agreements

Legal contract signed by the growerLegal contract signed by the grower
Seed companies must annually report the units Seed companies must annually report the units 
of Bt seed sold and not sold under a signed of Bt seed sold and not sold under a signed 
grower agreementgrower agreement
Dealers who sell Bt seed without a signed Dealers who sell Bt seed without a signed 
grower agreement in place risk losing access to grower agreement in place risk losing access to 
sell the technologysell the technology
Evergreen document but applies to every Bt Evergreen document but applies to every Bt 
corn purchasecorn purchase
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Key to Success: Key to Success: 
IRM Education ProgramIRM Education Program

Comprehensive, consistent IRM education program Comprehensive, consistent IRM education program 
aimed at:aimed at:

GrowersGrowers
Seed representatives and dealersSeed representatives and dealers
Seed company employeesSeed company employees
Trade associationsTrade associations
Extension serviceExtension service
Other stakeholdersOther stakeholders

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

Printed material from companiesPrinted material from companies
Grower meetingsGrower meetings
Broadcast mediaBroadcast media
InternetInternet
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IRM Education IRM Education -- Producer Use GuideProducer Use Guide
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IRM Education IRM Education -- Producer Use GuideProducer Use Guide



12

IRM Education IRM Education -- ABSTC BrochureABSTC Brochure
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IRM Education IRM Education -- ABSTC BrochureABSTC Brochure
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IRM ComplianceIRM Compliance

Tool to assess growers understanding and Tool to assess growers understanding and 
adherence to IRM requirementsadherence to IRM requirements
Annual Grower SurveyAnnual Grower Survey

Determine the level of adherence to the IRM Determine the level of adherence to the IRM 
requirementsrequirements
Measure changes in awareness of IRM Measure changes in awareness of IRM 
requirements vs. the 2000 baselinerequirements vs. the 2000 baseline
Obtain grower feedback for improvement of Obtain grower feedback for improvement of 
education and compliance programseducation and compliance programs
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Compliance Assurance Program

EPA required registrants to design, publicize and EPA required registrants to design, publicize and 
implement an IRM Compliance Assurance Programimplement an IRM Compliance Assurance Program
Registrants required to make onRegistrants required to make on--farm assessmentsfarm assessments
Required actions for growers who have IRM Required actions for growers who have IRM 
compliance deviations compliance deviations 

1.1.Send a warning letter to the grower.Send a warning letter to the grower.
2.2.Conduct a Conduct a ““Compliance AssistanceCompliance Assistance”” visit with the grower visit with the grower 

prior to planting.prior to planting.
3.3.Conduct a Conduct a ““Compliance AssessmentCompliance Assessment”” visit with the grower visit with the grower 

the next growing season to assess IRM compliance.the next growing season to assess IRM compliance.
4.4.Provide the grower with additional IRM educational Provide the grower with additional IRM educational 

materials.materials.

Growers found significantly out of compliance in two Growers found significantly out of compliance in two 
consecutive years lose access to Bt cornconsecutive years lose access to Bt corn
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Annual Affirmation SystemAnnual Affirmation System

Reminders to assure that Bt growers are Reminders to assure that Bt growers are 
aware of their contractual IRM obligationsaware of their contractual IRM obligations
All registrants print language on seed bag or All registrants print language on seed bag or 
tagtag
Each registrant implements at least one other Each registrant implements at least one other 
optionoption

Execution of invoice or delivery receipt statementExecution of invoice or delivery receipt statement
Electronic signatureElectronic signature
Annual Grower License Agreement with signatureAnnual Grower License Agreement with signature
Execution of technology ID card or license numberExecution of technology ID card or license number
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Affirmation Bag TagAffirmation Bag Tag
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The Bottom LineThe Bottom Line

Bt corn registrants are committed to IRM stewardship Bt corn registrants are committed to IRM stewardship 
Robust IRM RequirementsRobust IRM Requirements
Technology Agreements and Annual AffirmationTechnology Agreements and Annual Affirmation
Multifaceted IRM Education Program for Growers and DealersMultifaceted IRM Education Program for Growers and Dealers
Promotion of IRM Requirements Via Ag MediaPromotion of IRM Requirements Via Ag Media
Grower Survey to Track Compliance and AwarenessGrower Survey to Track Compliance and Awareness
OnOn--farm Visits to Address Cases of Nonfarm Visits to Address Cases of Non--compliancecompliance
Insect Resistance Monitoring ProgramInsect Resistance Monitoring Program
Annual Reporting to EPAAnnual Reporting to EPA

The majority of Bt corn growers respect the need for The majority of Bt corn growers respect the need for 
stewardship and follow the IRM requirementsstewardship and follow the IRM requirements
We are working with NCGA and universities to continue We are working with NCGA and universities to continue 
promote responsible use of Bt technologiespromote responsible use of Bt technologies
The Bt corn IRM stewardship program is workingThe Bt corn IRM stewardship program is working
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