Prepared Testimony of Keith S. Delaplane

Professor of Entomology

University of Georgia

before the

U.S. House of Representatives

Committee on Agriculture

Subcommittee on Horticulture and Organic Agriculture

Plans for Coordinated Research and Education to Reverse Pollinator Decline

June 26, 2008

Chairman Cardoza and Members of the Subcommittee, it is a pleasure and honor to present to you a summary of some of the research being planned in response to pollinator decline. I am a professor of entomology at the University of Georgia, and my research specialty is pollination and honey bee management. I am also Project Director of a $4.1 million proposal to the USDA CSREES NRI competitive grants program targeted for Managed Pollinators. This proposal falls under the category of a Coordinated Agricultural Project, or CAP. CAP proposals must address assigned problems of national concern in a coordinated program of research and knowledge delivery. CAP proposals must address the problem with linkages that are multi-institutional and multi-disciplinary and relatively lengthy, in our case 4 years. CAP proposals must identify and eliminate redundancies and design research that builds naturally and progressively upon earlier discoveries. The knowledge delivery component is integral, designed, deliberate, and outcome-oriented. The CAP model has proven an effective means of addressing national-scale problems such as Porcine Reproductive and Respiratory Syndrome and Avian Influenza. By inviting CAP proposals in Managed Pollinators in 2008, the CSREES NRI competitive grants program has rightly prioritized pollinator decline as a matter of public interest. We’re pleased to be informed that our proposal was recommended for funding by the review panel.

The team comprising our CAP project represents 17 institutions including 14 land-grant universities, one 1890 school, one ARS lab, and one state lab. Eleven of the 19 team members have whole or partial appointments in agricultural extension. Thus, the CAP knowledge delivery component is integral to the makeup of the team.

Here are the objectives of our project:

1. Determine and mitigate causes of CCD: study the interactive effects of disease agents (pathogens, parasites) and environmental factors (pesticides, nutrition) on honey bee health.

2. Incorporate traits that help honey bees resist pathogens and parasitic mites and increase genetic diversity of commercially available stocks.

3. Improve conservation and management of non-Apis pollinators by identifying new or emerging pathogens and parasites, abiotic stresses, and practices that optimize their pollinating efficacy.

4. Deliver research knowledge to client groups by developing a technology transfer program for queen breeders and a literature on Best Management and Conservation Practices for managed pollinators and queen breeders as an eXtension Community of Practice.

In forming our objectives, priority was placed on identifying causes of pollinator decline. At this time, honey bee Colony Collapse Disorder (CCD) cannot be rigorously assigned to any definitive causes. However, bee morbidity and pollinator decline have been the focus of worldwide research for decades, and we have good starting points in our search for definitive causes. There is strong evidence that new or emerging bee viruses contribute significantly to honey bee morbidity. In our proposal we have chosen to focus on two: Israeli Acute Paralysis Virus and Deformed Wing Virus. Similarly, there is strong and recent evidence for bee morbidity from Nosema ceranae, a single-celled microsporidian pathogen recently introduced into Europe and North America, presumably from southeast Asia. It is likely that viruses and microsporidia, whether new to our continent or latent, interact negatively with more familiar honey bee problems such as parasitic Varroa mites and tracheal mites, pesticides both in-hive and out-, and stresses associated with intense migratory commercial beekeeping practices. Similar to these experiments on honey bees, another set of studies will tease apart the risks to non-honey bees from pathogens and field-exposed pesticides. At this stage in our understanding of bee decline, it is necessary to include numerous interaction experiments to discover the major contributors of bee morbidity and the extent to which they act singly or in synergy.

In forming our objectives, a similar priority was placed on mitigating causes of pollinator decline and optimizing bee management. These objectives include research, but also represent our heaviest investments in knowledge delivery. In the interest of minimizing our reliance on chemical remedies, we have placed a high priority on advancing the powerful advantages of genetic host resistance. There is a rich literature on classical bee genetics, augmented with new advances in genomics that place within our reach the prospect of identifying genes responsible for honey bee resistance to disorders, genetically marking individuals that carry those genes, and selectively propagating them. Our proposal includes research that moves us in this direction as well as initiatives for delivering improved stock to bee breeders and for training them in classical selection techniques. One of our native pollinators, the bumble bee Bombus impatiens, will be the focus of experiments to identify management practices that optimize its pollinator performance in the field.

The knowledge delivery mandate will be met in large part by the extension activities of our team members, most of whom have at least a partial extension appointment. However, the mandate will be addressed more deliberately by creating a new literature on Best Management Practices for honey bee managers, non-honey bee managers, and queen breeders. The primary vehicle for delivering these publications will be the web-based eXtension platform http://about.extension.org/, which on its homepage is described as “. . . an Internet-based collaborative environment where Land Grant University content providers exchange objective, research-based knowledge to solve real challenges in real time.” The “content providers,” or Communities of Practice, are each a delimited group of content specialists who use the eXtension platform to jointly write, edit, peer-review, and publish knowledge-based extension literature. Our CAP team has agreed to join forces with our sister group, the ARS Areawide Project, to form one Managed Pollinator Community of Practice. This combined website will be the chief conduit through which new knowledge from our research flows to beekeepers and crop growers who need real answers to the problem of pollinator decline.

In summary, it is my wish to affirm this Subcommittee and CSREES for their vision in prioritizing pollinator decline as a fundable problem in 2008. I have showcased the NRI CAP program as a model for addressing problems of national concern through a synthesis of multi-disciplinary research and outcome-oriented knowledge delivery. In developing our CAP project, we have emphasized candidate disorders for which there is strong evidence that they contribute significantly to bee decline. It remains to test these candidate factors, alone and in interaction, to discover the chief causes of bee decline. Our mitigation efforts focus on genetic host resistance and developing Best Management Practices based on research flowing from our CAP and from the ARS Areawide Project. 

Rarely has the opportunity been better for American bee scientists to work together across university and federal boundaries on a problem of such magnitude and national significance. It is to be hoped that federal assistance will be sustained in a strategic and long-term manner, permitting bee science to mature and engender healthier bee populations across the United States.

Key personnel, their institutions, and roles in the Managed Pollinator CAP

	Co-Investigator
	Role

	Keith S. Delaplane, Univ GA, All years
	Project Director; Exercise general oversight of the project and do Objectives 1.9 (Varroa IPM) and 4.3 (queen market)

	Kate Aronstein, ARS, Weslaco, TX,

All years
	Objectives 1.1 (Nosema), 1.3 (stationary apiary), and 2.1 (ID genes). Dr. Aronstein will manage the Texas replicate of the stationary apiaries, collaborate with T. Webster and L. Solter on Nosema ceranae infection and analyze bee samples with qRT-PCR to estimate differences in immune response between infected and healthy bees. Microarrays will be done by C. Grozinger.

	Anne Averill, Univ MA, All years
	Executive Committee; Objectives 1.3 (non-Apis pathogens in stationary apiaries), 3.1 (non-Apis pathogens), 3.2 and 3.3 (non-Apis toxicology). Dr. Averill will study insecticide effects on non-Apis bees and coordinate flow of non-Apis deliverables to eXtension.

	Nick Calderone, Cornell Univ, 

Years 1-3
	Objective 2.2 (Genetic diversity). Dr. Calderone will study genetic variability of northern bee populations. Desirable germplasm will be sent to G. Hunt and to S. Sheppard for use in their research. Dr. Calderone will develop eXtension protocols for stock selection and conduct bee breeding workshops.

	Diana Cox-Foster, PA State, All years
	Objectives 1.2 (IAPV, DWV), 1.3 (Apis pathogens in stationary apiaries), 1.4 (diagnostics) and 1.5 (pathogen voucher collection). Dr. Cox-Foster will have lead roles in the diagnostic, curatorial, and diagnostic development aspects of these Objectives.

	Robert Danka, ARS, Baton Rouge (non-funded)
	Dr. Danka’s lab will phenotype bees for Varroa-Sensitive Hygiene and conduct gene expression assays in collaboration with Hunt and Spivak in association with Objective 2.1 (ID genes).

	Frank Drummond, Univ ME, All years
	Objectives 1.3 (stationary apiary), 3.4 (Bombus management), and 3.5 (economics of non-Apis). Dr. Drummond will manage the Maine replicate of the stationary apiaries and do original studies on pollinating efficacy of Bombus impatiens and local-scale habitat restoration.

	Brian Eitzer, CT Ag Exp Sta, All years
	Conduct toxicology in Objectives 1.3 (Apis stationary apiaries) and 3.3 (non-Apis)

	Marion Ellis, Univ NE, Years 1-2
	Objective 1.6 (pesticide synergies and sub-lethals). Dr. Ellis will recruit and mentor the post-doc assigned to this work, supervise its execution, analyze data, complete reports, and channel relevant deliverables to eXtension. His budget will support the services of his colleague Dr. Blair Siegfried, Professor, Univ Nebraska.

	Christina Grozinger, NC State Univ, Year 3
	Objective 2.1 (ID genes). Dr. Grozinger will be responsible for microarray analyses of Nosema-infected bees collected by K. Aronstein and the Nosema-infected resistant and sensitive bees used in the QTL analysis by G. Hunt (Purdue).

	Zachary Huang, MI State Univ, All years
	Objective 1 (Nosema). Dr. Huang will cooperate with T. Webster, L. Solter, and K. Aronstein on aspects of Nosema-induced morbidity of honey bees.

	Greg Hunt, Purdue Univ, All years
	Executive Committee; Objectives 1.4 (diagnostics) and 2.1 (ID genes). Dr. Hunt will develop probes for single-nucleotide polymorphisms (SNPs), determine SNP genotypes throughout the genome, map quantitative trait loci (QTL), and identify genes for resistance. In addition, Dr. Hunt will coordinate with M. Spivak and T. Webster to develop crosses for QTL mapping and with C. Grozinger to analyze gene expression. Dr. Hunt will direct deliverables from the genetics goal to eXtension.

	Chris Mullin, PA State, Years 3-4
	Objective 1.7 (pesticide metabolites). Dr. Mullin will provide project leadership for the sublethal behavioral bioassays. He will be assisted (non-funded) by M. Frazier who will supervise extension communications and by J.L. Frazier who will provide leadership on measures of chemosensory cells.

	Nancy Ostiguy, PA State, All years
	Executive Committee; Objectives 1.2 (IAPV, DWV) and 1.3 (stationary apiary). Dr. Ostiguy will manage the PA replicate of the stationary apiaries and be responsible for descriptive epidemiology of IAPV and DWV, provide overall guidance on the stationary colony project, and assist D. Cox-Foster with pathogen molecular biology. She will direct deliverables from the CCD goal to eXtension.

	Steve Sheppard, WA State Univ, All years
	Executive Committee; Objectives 1.3 (stationary apiary) and 2.2 (Genetic diversity). Dr. Sheppard will manage the WA replicate of the stationary apiaries, characterize genetic diversity in U.S. honey bee populations with emphasis on the western and southern U.S. and Australia. Comparisons will be made with previous U.S. collections of commercial stocks and a concurrent database from northern producers (N. Calderone).

	J. Skinner, Univ TN, All years
	Executive Committee; Objective 4.1 (establish eXtension Community of Practice). Dr. Skinner will set up a Managed Pollinator Community of Practice on eXtension, coordinate receipt of deliverables from co-investigators, and facilitate its delivery on the eXtension website.

	Leellen Solter, IL Natural History Survey, Years 1-2
	Objectives 1.1 (Nosema-induced bee morbidity), 1.2 (Nosema interactions with biotics and other stressors). Dr. Solter will take the lead on Nosema with experiments in collaboration with Drs. Huang, Ostiguy, Cox-Foster, Webster, and Aronstein. 

	Marla Spivak, Univ MN, All years
	Executive Committee; Objectives 1.3 (stationary apiary), 2.1 (ID genes), and 4.2 (queen market). Dr. Spivak will manage the MN replicate of the stationary apiaries, assist G. Hunt and B. Danka in phenotyping VSH bees, and lead CA queen breeding workshops.

	Kirk Visscher, Univ CA, All years
	Objective 1.3 (stationary apiary). Dr. Visscher will manage the CA replicate of the stationary apiaries.

	Tom Webster, KY State Univ, All years
	Objectives 1.1 (Nosema), 1.4 (diagnostics), and 2.1 (ID genes). Dr. Webster will conduct comparative bioassays on the virulence of Nosema apis and Nosema ceranae and interactions with other stressors. Bees infected with N. apis, infected with N. ceranae, or not infected will be sent to K. Aronstein for immune assays.


