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ARS Structure 
and Research 
Priorities 
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    USDA’s principal    
    intramural scientific 
    research agency 
  

• 7,000 employees 
•1,800 PhD scientists 
• $1.14 billion 2016  

    budget 
• 750+ research       
 projects  

USDA Agricultural Research Service 

 AGRICULTURAL RESEARCH SERVICE  

Presenter
Presentation Notes
Scientists work together to conduct a rainfall-simulation test to measure bacteria levels in runoff water. From left to right are Reza Roodsari, Ali Sadeghi, Kerry Sefton, Adel Shirmohammadi, and Dan Shelton. 

Photo by Stephen Ausmus.



• Food Security and Hunger 
 

• Sustainable Energy and Bioproducts 
 

• Food Safety 
 

• Climate Change/Sustainability 
 

• Human Nutrition and Obesity 

ARS Research Priorities 
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Presenter
Presentation Notes
Priorities established by the USDA Secretary and the President and have been consistent throughout this administration.

ARS soil physicist Ali Sadeghi (left) and landowner Bill Collier examine water quality in a ditch under controlled drainage management within the Choptank Watershed. This monitoring information will be used for calibration and modification of watershed models such as SWAT (Soil and Water Assessment Tool) for application to similar watersheds within the Chesapeake Bay region. 

Photo by Peggy Greb.



ARS Lab Locations 
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Presenter
Presentation Notes
ARS Research facilities are in about 90 U.S. locations and in Argentina, Australia, China, and France



ARS National Programs 
Animal 

Production 
and 

Protection 

• Food Animal 
Production 

• Animal 
Health 

• Veterinary, 
Medical, and 
Urban 
Entomology 

• Aquaculture 

Natural Resources and 
Sustainable Agricultural 

Systems 

• Water Availability and 
Watershed Management 

• Climate Change, Soils, and 
Emissions 

• Biorefining 

• Agricultural and Industrial 
Byproducts 

• Pasture, Forage, and 
Rangeland Systems 

• Agricultural System 
Competitiveness and 
Sustainability 

Nutrition, Food 
Safety and 

Quality 

• Human Nutrition 

• Food Safety 

• Quality and 
Utilization of 
Agricultural 
Products 

Crop Production and 
Protection 

• Plant Genetic 
Resources, Genomics,  
and Genetic 
Improvement 

• Plant Diseases 

• Crop Protection and 
Quarantine 

• Crop Production 
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Current 
Cooperative 
Research 
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ARS: Overseas Research 
• European Bio Control Lab (France, 

with Greece satellite) 

• South American FUEDEI 
(Argentina, Foundation) 

• Sino-American Bio Control Lab   
(China, CAAS agreement) 

• Australian Bio Control Lab  
(Australia, CSIRO agreement) 
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Presenter
Presentation Notes
Photo 1: At ARS Montpelier, specialist Rouhollah Sobhian and technicians Arnaud blanchet and Boris Fumanal inspect Russian thistle for potential biocontrol insects
Photo 2: David Oi (ARS) and Juan Briano (FuEDEI) show samples of fire ants collected in Argentina
Photo 3: Looking for natural methods to control melaleuca plant – invasive in FL; AUS lab and established two insect species to control melaleuca spread.
Study parasites, predators, and pathogens of insects and weeds that have become invasive pests of U.S. agriculture. Biological Control:
1. European Bio Control Lab (Greece satellite)
2. South American Bio Control Lab (Foundation with Fundacion Para El Estudio de Especies Invasivas)
3. Sino-American Bio Control Lab (CAAS agreement)
4. Australian Bio Control Lab (CSIRO agreement)
5. Screwworm Research Lab, co-located at Screwworm Production Facility in Pacora, Panama (Sterile insect technique)


http://www.ars.usda.gov/is/graphics/photos/apr01/k9325-1.htm


Israel-Binational Agricultural Research 
& Development (BARD) Fund 

• BARD competitive funding for mission-
focused, cooperative research 

• Fosters strategic, applied agricultural 
research conducted by American and 
Israeli scientists to: 
• Increase agricultural productivity particularly in 

hot and dry climates 
• Emphasize plant and animal health, food quality 

and safety, and environmental issues 

• Researchers – public, nonprofit, or 
private entities eligible 
• International workshops 
• Fellowships – graduate students, post-docs, and 

senior research scientists 
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Presenter
Presentation Notes
The United States ­ Israel Binational Agricultural Research and Development Fund (BARD) is a competitive funding program for mutually beneficial, mission-oriented, strategic and applied research of agricultural problems, jointly conducted by American and Israeli scientists. 
BARD is empowered to fund scientists affiliated with public or not-for-profit, private entities and to encourage the exchange of agricultural scientists, engineers or other agricultural experts.
On the U.S. side, the BARD program is administered through the Agricultural Research Service (ARS).  ARS Administrator Edward Knipling, is a member of the BARD Board along with two U.S. university members from University of California Davis and Purdue.
In FY 1979, the U.S. contributed $40 million for the BARD endowment.  In FY 1985 another $15 million was provided.  These amounts were matched by the Government of Israel, creating a total endowment of $110 million.



Partner: Embrapa- Labex 
• Established 1998 with ARS 

• Brazil Scientists to ARS 

• Improves bi-lateral relationship and cooperation 

• Synergizes research  
efforts and resources 
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Presenter
Presentation Notes
US and Brazil: comparable capabilities, size, diverse agroecological zones, face similar pests and diseases. Work together on common goals. Work together to ID strategic topics, ID collaborators, facilitate development and implementation of projects on topics such as bioenergy, natural resources management, and climate change, animal health, drought tolerance, and HLB. Leads to joint publications and even joint patents.
Embrapa (Empressa Brasileira de Pesquisa Agropecuária or the Brazilian Organization for Agricultural Research) is an agency of Brazil's Ministry of Agriculture, Livestock and Food Supply charged with developing and extending technology across a broad range of program areas to achieve sustainable agricultural development in Brazil.
Embrapa Labex-USA is a trust fund cooperative agreement managed by the United States Department of Agriculture, Agricultural Research Service - Office of International Research Programs (USDA-ARS / OIRP) with funds provided by the Brazilian Agricultural Research Corporation - Embrapa to support a 'virtual laboratory' in ARS and Land-Grant Universities.
ARS laboratories host senior Embrapa scientists and even PhD candidates for long-term periods (2 or more years), allowing them to collaborate on mutually beneficial research in areas such as food safety, nanotechnology, plant and animal genetic resource, bioenergy, bioinformatics, animal health, forestry management, climate change, natural resources as well as issues involving the operations of research agencies such as innovation, intellectual property rights, and communication. Embrapa Labex-USA is coordinated from Beltsville, Maryland, the location of ARS administrative offices and the research, planning, and evaluation functions of its 22 National Research Programs. The Embrapa Labex-USA's recent agenda also involves partnership with other institutions like the Forest Service (FS), also a part of the USDA, and Texas A&M University.



South Korea RDA-RAVL Program 
• MOU signed in 2002; Program established in 2004 

• Facilitated research exchanges between RDA and ARS for 
about 20 projects 

• RAVL – Virtual laboratory 
• Korean scientists to ARS labs 

• Research and development on plant genomics and 
adaptation to climate change, and GMO biosafety 
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Presenter
Presentation Notes
The Rural Development Administration (RDA) is the primary Korean government organization responsible for agricultural research.   In 2002, ARS and RDA signed a Memorandum of Understanding (MOU) that identified the following priority areas for cooperation: 
Food Safety; Crop protection utilizing biological control; Integrated pest management; Crop production; Animal health; Animal production 
OIRP is currently hosting our fourth RAVL coordinator



Global Collaboration Platforms 
• Complex researchable problems 

• Address biology, physics, social, economic, political 
or other human concerns that affect acceptance, 
implementation, and adoption of new technologies 

• Open, engaged culture allows ideas from engaged 
participants of any level 

• Science-driven solutions 
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Presenter
Presentation Notes
The new GRCPs address the complexity of researchable problems not only in the context of biology and physics, but also in social, economic, political, and other human concerns that can affect acceptance, implementation, and adoption of new technologies.  In short, a great idea can come from anywhere, so opening dialogue and facilitating brain storming in a wider network can bring different viewpoints and take science in new directions1.   Bringing together the multiple scientists and institutions and other resources to tackle global problems is an obvious solution to advance science-driven solutions. 




Global/Multilateral Partners 
• Global Foot & Mouth Disease 

Research Alliance 

• Global Strategic Alliances for 
Research Coordination on Major 
Infectious Disease of Animals and 
Zoonoses (STAR-IDAZ) 

• Global Research Alliance on GHG 

• GRIN Global 

• Borlaug Global Rust Initiative 

• International Research Initiative 
for Wheat Improvement (G20-
Paris, June 2011) 
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Presenter
Presentation Notes
GFRA: Global consortium of research agencies that facilitates coordination and information sharing to successfully prevent, control, and eradicate FMD. Members include government, nonprofit, private sector.
STAR-IDAZ: Systematic exchange of information, research coordination, and data sharing with stakeholders. Initiated in 2011, currently 23 partners from 18 countries throughout north and south America, Asia, Europe, and Africa. Regional networks have been established in Asia and the Americas, and a regional network for Africa is currently being developed. Broader involvement helps to provide a global perspective on the animal health research landscape and kick-start regional and transnational communications.
GRA: Launched in 2009, now has 46 member countries. Focuses on research, development, and extension of technologies and practices that will help deliver ways to grow more food without growing greenhouse gas emissions. Goal is to deepen and broaden mitigation research efforts across the agricultural sub-sectors of paddy rice, cropping and livestock, and the cross-cutting themes of soil carbon and nitrogen cycling and inventories and measurement issues. Working groups have been established for each of these topics.
GRIN-Global: Provide the world’s top crop genebanks with a flexible, easy-to-use global plant genetic resource information management system that support a global network of genebanks to safeguard plant genetic resources vital to global food security, and to make these resources available to researchers. Led by Bioversity International.
Borlaug Global Rust Initiative: Consortium of public, private, and academic sector research organizations that is committed to reducing the world’s vulnerability to stem, yellow, and leaf rusts of wheat; facilitate the development of sustainable research partnerships to contain the threat of wheat rust.
International Research Initiative for Wheat Improvement: Fosters communication between the research community, funders and global policy makers, and aims at securing efficient and long-term investments to meet wheat research and development goals. ARS contributes expertise in genomics, genetics, and agronomy of durim and bread wheat.



Tool Development 
• New tools to address emerging challenges in plant 

biology. 3K/16K/21K TASSEL users  

Genebank Database 
• Priority for US Departments, US Agencies, international partners. 
• Integrated resource system, research community support, sustainable. 
• GRIN supports US NPGS. Global partner Bioversity International.  
• Expanding links to genetic and genomic databases 

ARS Database System For Sharing Crop 
Genetics And Genomics 

GRIN 

Tassel (USDA), DNA Subway 
(iPlant/(NSF), KnowledgeBase 
(DOE)      

Genetic and Genomic Databases 
• MaizeGDB, Gramene, Maizesequence.org, genome 

sequences, genetics, mutants 
• 15 genomes and growing – gene identification, annotation, 

markers, genotypes, trait data, transcriptome, metabolic 
pathways 

Genetic and Genomic Databases 
• SoyBase – 30 years of soybean genetics and trait data  
• LIS – 3 legume genomes (10 in 2011). Gene 

identification, annotation, markers, genotypes, trait 
data, transcriptome. Serves global research 
community  

 



Opportunities for 
International 
Cooperation  
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Potential New Collaborations 

• Genetic improvement of crops 
• Animal health 

•Emerging Animal Disease workshop 

• Big Data Challenges 
• Agricultural byproducts 
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Presenter
Presentation Notes
Exchange, preservation, and study of genetic resources. Cryopreservation technologies. Preventive breeding; food quality; interaction between plants and pathogens. Improving crops to withstand challenges posed by climate change – e.g. drought and salinity tolerance, pest and disease resistance.
Animal health: Brucellosis, FMD, avian influenza, BTV (blue tongue), Newcastle disease, MERS, RVF
Workshop: July 24-28, Dead Sea Jordan. Target countries: Palestine, Jordan, Israel, Egypt, Tunisia, Morocco. Looking into partnering with CDC so that rabies can be addressed.
Big Data: phenotyping and big data analysis to form the basis for genome wide selection or more specific marker assisted selection
Ag byproducts: capturing and recycling ammonia from livestock waste; integrated waste processing – technologies for separating solid and liquid, recycling ammonia, recovering solube phosphorus and processing solids into fertilizer




Potential New Collaborations 
• Climate change 

• Modeling 
• GHG emissions and mitigation 

• GRACEnet 
• LTAR Network 
• Productivity in post-conflict areas 

• Drought and water use 
• Drought workshop 
www.droughtmgt.com 
• Remote sensing 

• Rangeland management 
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Presenter
Presentation Notes
Climate change: improving resiliency of production systems to mitigate adverse impacts on agroecosystems; projecting future climate conditions; studying effects on water and soil, production management practices, and economic impacts; assessing adaptive capacity and resilience in agricultural systems; studying effects on pest and pathogen populations. Climate-smart agriculture.
Modeling: climatic risk to future scenario simulation to agriculture. Development of indicators and metrics for sustainability of agricultural environments and surrounding natural areas
GHG: GRACEnet. GHG Reduction through Agricultural Carbon Enhancement Network that identifies and develops ag practices and trading programs. The program generates information concerning carbon storage in ag systems; this info is used by producers and policy makers. The program studies grazing lands and crop lands.
LTAR: Long-Term Agro-Ecosystem Research. Similar to NSF L-T Ecological Research network. Link ARS sites that collect l-t data on ag sustainability, climate change, ecosystem, and natural resource conservation at the watershed or landscape scale, with other universities and research institutions. Better manage water availability and quality, determining flood effects, and developing and validating watershed models and decision tools.
Productivity in post-conflict areas: Pilot program with ARS, ICARDA, American University in Beirut, Iraq MOA. Look at areas that have been impacted by conflict, where farmers had to leave for safety. Examine effects of neglected farmland. Differentiate productivity decreases due to neglect/absence from decreases due to generalized climate change. Development agencies, re-settlement agencies, others can use this information to strategically target their resources and re-settlement efforts.
Drought and Water use: monitoring drought and water use, using thermal imagery from satellites; monitoring wetlands and agricultural impacts; alternative waters (gray water, re-using water); efficient delivery mechanisms (drip irrigation)
Rangeland management: Develop sustainable and profitable management systems to maximize value of grazinglands. Sustainable forage and livestock production practices are key. Use ecological principles to breed and select improved germplasm to enhance the rangeland and pasture land. Using native vegetation to preserve soils, increase capacity to withstand climate change.

http://www.droughtmgt.com/


Marcella Witting 
International Research Programs 
Marcella.Witting@ars.usda.gov 
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