NCCC46/NC205 Joint Meeting Minutes: March 12-13, 2013

Hotel Minneapolis Metrodome (formerly Holiday Inn) -1500 Washington Avenue South - Minneapolis, MN - Room: Aragon AB

OPEN MEETING with industry, NCGA, and EPA invited.
Tuesday March 12th: AFTERNOON (1 – 5 PM)
Introduction to the meeting and agenda (Tom Sappington)

· Participant introductions

· Local arrangements (David Andow) 

Breaking news

Rootworm genome sequencing update (Sappington
Pyrethroid resistance monitoring (Blair Siegfried)

Adults from the Bt resistance monitoring program will be assayed for pyrethroid resistance vial assays with Wade French’s colony used as a baseline. Call for assistance in sending additional field collections of 100 live adults (minimum) to Siegfried’s lab. Want to test 20-30 populations. The goal is to establish a threshold and larval bioassay. Monitoring is needed to ensure proactive, appropriate response in the case of resistance developing. 
Discussion of manuscript: “Early detection and remediation of resistance in corn rootworms to Bt corn” PART ONE: Introduction, current regulations, definitions, unexpected damage, confirmed resistance

Authors: David Andow (leading discussion), Aaron Gassmann, Richard Hellmich, Lance Meinke, Pat Porter, Tom Sappington, Art Schaafsma, Blair Siegfried, Ken Ostlie 

Context:

- First public draft was circulated prior to the meeting and some feedback was received by email

- Paper was originally developed to address a need identified by the public sector for faster knowledge transfer and mitigation efforts related to Bt resistance and rootworm

- It then became clear issues with registration documents and definitions should also be addressed 

Review of introductory points:
- Flawed legal definition of resistance
- Resistance has occurred for western corn rootworm (WCR) to Cry3Bb1 corn. This is the consensus of authors and community (even though it does not meet the EPA definition)

- All currently available toxins are low-dose events. Many reasons were discussed, which support Elizabeth Owens’s proposal to change wording to “not high dose”. There was consensus on this. 
What are “remedial action requirements”?
Discussion on the difference between "remediation" and "mitigation". Consensus that mitigation is the better word. Mitigation (immediate action and results) through population suppression measures may, if lucky, lead to remediation (ideal outcome and goal). However, we don’t want the latter to be a regulatory goal.

Review of definitions: Definitions need to be clarified (resistance, evolution of resistance, field evolved resistance etc.). We need to allay overly-negative response to the term resistance, which may be preventing early detection and action.

There is a need to clearly discuss unknowns that play into these definitional issues up front (genetic basis, genetic and phenotypic interactions). A goal is to decouple economic damage with resistance. Action is linked to economics. This needs to be considered when decoupling them. It may be useful to think of resistance in similar terms as we do the action and economic thresholds in IPM. This might help increase understanding of early action.
Review: can we remove “suspected resistance” from EPA framework? 
Removing ‘suspected resistance’ may lead to a clearer and faster process.
Consensus: suspected resistance is more a time process not a decision or trigger point for any specific action, and thus it is not needed in the framework.
Sampling plants – root digs

Proposal is to sample 12 Bt plants, 2m apart. Other causes for increased damage should be eliminated. Unexpected damage is to be declared if average is above 1 NIS for single traits and 0.5 NIS for pyramided traits.
Question about why using an average and not a % above threshold. % above threshold is logistically much better for agronomists. Consensus: either should be acceptable. 

Conference call with EPA (Alan Reynolds) to receive feedback on documents and Q&A

EPA found both documents to be helpful (Fringe document and Andow et al. paper). Appreciates the practical recommendations in the Andow paper and feels they would work from a regulatory perspective. Good scope of remedial actions (many already being implemented at farm-level).

More challenging factors:  Area-wide intensive mitigation; limited regulatory authority in this realm. We need to take a realistic view of what EPA can mandate as a regulator. Multiple traits and products make holistic regulation across the landscape a challenge.
SAP meeting is set for September (pending budget approval). Purpose is to revisit rootworm monitoring (sampling, injury level, tools/assays, remedial plan, definitions). Goal is to improve monitoring for 2014. Would like a plan which can be implemented across the board (harmonized for all traits). Basically looking for guidance on topics very similar to those in the Andow et al. paper. The Andow et al. paper could be seen as a position paper, and thus may exclude authors from serving on the SAP. 
Continued discussion of the manuscript (part 1)
Confirmed resistance: The paper proposes a toned down response to confirmed resistance (decoupling extreme responses in the hopes of increasing early detection and lowering the risk associated with a false positive) 
How to confirm: Assay individuals, and demonstrate genetic inheritance. Goal is to move away from plant injury as a resistance indicator. No current diet based approach is suitable. A Bt plant can provide diagnostic assay. This could be a whole plant or seedling mat. Much discussion about what constitutes the best control populations for comparison. Concern about whether populations selected from the wild will be ‘true controls’, because background level has changed since introduction of Bt crops. Perhaps should establish a benchmark based on current susceptibility. Discussion about whether a confirmatory second test is needed to confirm resistance. 
Wednesday March 13
Presentation: Monsanto CRW Knowledge Program Update/Q&A (Dusty Post)
Program is a competitive granting process run by an advisory committee with the purpose of expanding research to include more broad topics and to tap into expertise held outside of Monsanto. 1 million in annual funding is available (900k to research projects, 50k to ESA for student travel, and 50k for administration). 6 awardees im 2012. Review panel suggests awardees present their findings to NCCC46 and NC205 group at open joint meeting. Hopes there will be a second round of funding new proposals, but depends on internal funding decisions.
Presentation: Economic implications of the remediation for rootworm Bt corn (Paul Mitchell)

Goal: discuss non-entomological factors and generate discussion. Not much work in this area, but previous conclusions are that prevention requires immediate grower benefits, and after the fact strategies are often ineffective. Challenges include: rotation economics, actual farm budgets, corn is often locked in, rotation resistance, switching to a new MOA is often difficult, resistance to conventional and seed-treatment insecticides. Main point: Substantial forces have driven the current problem and will not be easy to stop.  
Presentation: What do we know (and not know) about WCR dispersal? (Tom Sappington)
Importance of understanding dispersal: determines gene flow, which affects rate of resistance development and spread. Three types of flight behavior: 1) Station-keeping, (appetitive - insect is looking for something) very local displacement - within the same field; 2) Ranging (appetitive) - local displacement but across fields (larger scale); 3) Migration (non-appetitive - does not stop flying as soon as it finds a resource) - long distance, straight line displacement. Often wind-aided, above the boundary layer of the atmosphere – can’t control its flight direction. WCR engages in all of these, but IRM models seem to only include station-keeping behavior. Such movement is important for some aspects of IRM, but a big mistake to use it as if there are no other common forms of WCR movement at longer-distance scales.

Discussion of manuscript: "Early detection and remediation of resistance of Bt corn" Part 2: remedial action 
Confirming resistance, continued: A diet-based assay has many advantages, and perhaps could be used in the future if reliability is improved. Need a way forward now, and either on-plant assay or root-mat assay are best alternatives. Whatever method, it must be quick, reliable, and widely available. Discussion about false-positives.

Beetle sampling locations: There is some value in random sampling. But in the paper we suggest that resistance emerges locally, can be detected and mitigated locally, and beetles should be sampled from areas of unexpected root injury. This approach allows us to see the worst, and is important if early detection of resistance is the goal. From industry perspective, average sampling across the entire field is needed to provide an economic measure of what the company may owe the grower in compensation.
Proposed framework: Adding a step after confirmed resistance: "Area-wide resistance":
Implication is rather than defining a term which triggers a resistance response, the trigger will be the failure of mitigation plans to locally contain or reduce resistance frequency. Then the size of affected area will need to be determined: county, township, other. This would all precede product removal from market. Long discussion about what area-wide means, what regulatory triggers it would pull, what is the response beyond increased area of communication to growers, who determines area-wide resistance, etc. The importance of this designation is in the question: "Is there an intermediate step before discussions with EPA about dropping products?" Currently there is no mechanism/framework/legal basis for an area wide effort. Perhaps the paper can make some suggestions about what public sector might do.
Discussion of "Fringe" document: (Jocelyn Smith) [Chris DiFonzo, Michigan State University on speaker phone.]
Title: "Consensus recommendation: Managing rootworm resistance to Bt on the fringe" Authors (not on document, order not certain): Christina DiFonzo, Art Schaafsma, Jocelyn Smith, Andy Michael, Ron Hammond, John Tooker, Christian Krupke, Elson Shields, others. States/provinces involved: IN, MI, NY, OH, PA, ON). At the New Orleans meeting it was discussed that factors leading to resistance were different (less crop rotation, smaller farms, less rootworm pressure) in ‘fringe areas’ around the Corn Belt. Chris DiFonzo drafted a document designed to get ahead of the problem and target farmers in this region. Goal: extension piece to raise awareness. Recommends going back to IPM, do not want to encourage insecticide use (especially in ON). Chris DiFonzo and Andy Michael (Ohio State Univ.) have been using it to get a common message out in extension. Shared with the Canadian Corn Pest Coalition at annual meeting in Ottawa with industry, grain farmers, and government.
Back to the paper discussion: Remediation section - most rough section to this point. Discussion of list of options; e.g., crop rotation, switching Bt traits, pyramids, etc.  Need to prioritize options, as well as separate list into mitigation vs population management.  Discussion of relative value of pyramid if one of the traits is failing. Discussion of value of soil insecticide in resistance mitigation if applied on non-Bt, single-trait Bt, or Bt pyramid. In general, the effect of soil insecticides on resistance management seems small. Discussion of value of adulticide applications: Timing is critical and complicated, and may differ depending on whether the goal is resistance mitigation or population management. Used appropriately it should affect gene frequencies. However, use in Corn Belt is questionable (compounds available have a short half-life, are not timed appropriately, and are often sprayed under the wrong environmental conditions). The role current adulticides would play in IRM is unknown, but main role might be in decreasing migration of potentially resistant individuals. Discussion of refuge: increasing refuge could be a good tool. However, it seems impractical at this time.
Timeline for paper: conference call among authors in early April to discuss response to issues, then revise. 

Endgame: Paper is fairly long and getting longer. There is the possibility to develop a short paper (i.e. for Nature Biotech) and a longer paper with more detail for specific audience. Decision to be made in April. 

Discussion of resistance bioassay options. Recap/re-engagement of January discussion. (Led by David Andow). At this time standardization is premature. Academics will continue to use Gassmann’s whole plant assay (Illinois, Iowa, Nebraska, Minnesota, and Missouri). Meanwhile, Hibbard (ARS, Columbia) will conduct comparative tests of plant-based assay, seedling sublethal assay, and diet-based assay. The committees are committed to comparing results across labs, sharing a control, and building capacity so public sector has independent ability to evaluate resistance in their areas. 
Update on focus group surveys (David Andow): Funded by experiment station directors in Minnesota, Nebraska, Iowa, and Illinois with the objective of improving communication between farmers and academics especially regarding rootworm resistance. Will be carried out over the next few weeks. Format: Telephone focus group (4-5 people, about 1hr). Participants: Farmers with unexpected Bt corn damage, decision makers, not dominating, willing to talk, not seed dealers, wide range of farm size/geographies. Led by Mary Anne Casey (author on focus group guide which describes methodology). Topics: concerns about resistance, thought process, actions taken, who influenced them, if/when extension would have been welcomed, if there was a system for reporting to extension would you do that? What factors would enable and discourage this communication? Calls will be recorded and analysed qualitatively.
Updates on bioassays of 2012 Collections:
Minnesota: Nine populations to be tested including new areas for Cry3Bb1 and some Smartstax (beginning next month) (Ken Ostlie)
Nebraska: Started first assay (Control). Will be using all three events on the market in bioassays. During late fall optimizing there were some issues with fast development in assays; control colony had same mortality as Aaron Gassmann’s. 
South Dakota: Starting to run three populations. (Wade French)
Iowa - 18 populations - smaller bioassay production this year. (Aaron Gassmann)

Resistance colonies from field collections: Any long-term maintenance? Plans?

Some plans exist. However, there are big space and time constraints present. Aaron Gassmann is trying to do that this year: taking strains out of diapause, collecting eggs, and putting them back. Wade French has one population from South Dakota 2009 which will be maintained in culture. Lance Meinke has some maintained from 2011 on cry3Bb1; will be selective going forward. Discussion about the best way to maintain a resistant colony.
Leland Glenna/John Tooker (Penn State Univ.) survey-based research proposal: "Intellectual Property and Agriculture Innovation: The Case of Genetically Engineered Crops" (Discussion led by Tom Sappington) Document outlining goals and objectives was circulated before the meeting. Feedback is sought by authors on interest and cooperation from both Committee members and industry representatives. Authors interested in conducting surveys to address questions including: What drove discontent leading to EPA letters in 2009? Examples of research before and after the ASTA initiative? Views of entomologists and industry players currently?  Individuals would have choice to participate. Discussion of worst-case and best-case scenarios for outcomes of the study. Group was asked to express any objections or reservations: NONE STATED. Industry contacts would need to talk internally before participating.
MEETING ADJOURNED.
