Science Roadmap Challenges

Challenge 1.
 We can develop new and more competitive crop production practices and products and new uses for diverse crops and novel plant species. Our science must focus on improving the quantity and quality of crop biomass and the efficiency of agriculture production; conceiving technologies that improve the processing efficiency of bioproducts such as biofuels; developing new products, uses, and markets; and supporting the development of marketing infrastructure for bioproducts.

Objectives:
· Conceiving new markets for new plant products, and new uses for those crops.

· Developing technologies to improve processing efficiency of crop bioproducts.

· Supporting the development of marketing infrastructure for crop bioproducts.

· Improving crop biomass quantities, qualities and agricultural production efficiencies.

Applicable NRI Programs

20.2 Plant Biosecurity
22.1 Agricultural Plants and Environmental Adaptation
23.2 Microbial Genome Sequencing 

23.3 Microbial Observatories
45.0 Functional Genomics of Agriculturally Important Microorganisms
51.2 Organismal and Population Biology of Arthropods and Nematodes
51.3 Suborganismal Biology and Genomics of Arthropods and Nematodes
51.8 Biology of Plant-Microbe Associations

52.1 Plant Genome
52.2 Genetic Processes and Mechanisms of Agricultural Plants
53.0 Developmental Processes of Agricultural Plants
54.3 Agricultural Plant Biochemistry
51.9 Biology of Weedy and Invasive Species in Agroecosystems
61.0 Agricultural Markets and Trade
71.1 Improving Food Quality and Value
71.2 Biobased Products and Bioenergy Production Research
75.0 Nanoscale Science and Engineering for Agriculture and Food Systems
Challenge 2.
 We can develop new and more competitive animal production practices and products and new uses for animals.  Our science must focus on improving existing technologies and developing new ones to improve production efficiency; improving the nutritional value of meats and the value of other animal products for producers and consumers; developing innovative technologies to soften the impact of animal agriculture on the environment; and developing new and enhanced technologies to improve the welfare of animals processed for food.

Objectives:
· Developing innovative technologies for reducing the impact of animal agriculture on the environment.

· Enhancing the value of food and other animal products for both the producer and consumer by using conventional and newly developed technologies that are socially and ethically acceptable.

· Developing new and enhanced technologies for the improved efficiency and welfare of animals that are processed for food.

· Improving conventional technologies as well as developing new technologies to improve the efficiency of animal production.

Applicable NRI Programs

20.1 Animal Biosecurity Coordinated Agricultural Projects (CAP)
23.2 Microbial Genome Sequencing 

23.3 Microbial Observatories
41.0 Animal Reproduction
42.0 Animal Growth and Nutrient Utilization

43.0 Animal Genome
44.0 Animal Protection
45.0 Functional Genomics of Agriculturally Important Microorganisms
51.2 Organismal and Population Biology of Arthropods and Nematodes
51.3 Suborganismal Biology and Genomics of Arthropods and Nematodes
71.1 Improving Food Quality and Value
75.0 Nanoscale Science and Engineering for Agriculture and Food Systems
Challenge 3.
 We can lessen the risks of local and global climatic change on food, fiber, and fuel production. Our science must focus on slowing the rate of global climate change by storing more carbon and nitrogen in soil, plants, and plant products; minimizing the effects of climate change on crop and livestock production; integrating weather forecasting, market structure, and crop and livestock management systems to optimize production of food, fiber, and fuel; and developing comprehensive models to assess the social and economic impacts, risks, and opportunities for agriculture of global climate change and extreme weather.
Objectives:
· Diminishing the rate of long-term global climatic change by increasing the storage of carbon and nitrogen in soil, plants, and plant products.

· Creating broad-based, comprehensive models to assess the socioeconomic impacts, risks, and opportunities associated with global climate change and extreme climate events on agriculture.

· Integrate long-term weather forecasting, market infrastructures, and cropping and livestock management systems to rapidly optimize domestic food, fiber, and fuel production in response to global climatic changes.

· Minimizing the effects of long-term global climatic changes on production of crops and livestock.

Applicable NRI Programs

25.0 Soil Processes
26.0 Water and Watersheds
28.0 Air Quality
Challenge 4.
 We can provide the information and knowledge needed to further improve environmental stewardship.  Our science must focus on developing better methods to protect the environment – both on and beyond the farm – with cropping systems that engage agroforestry, phytoremediation, and site-specific management; decreasing our dependence on chemicals that harm people and the environment by adopting effective strategies to manage crops, weeds, pests, and pathogens; finding alternative uses for industrial and agricultural wastes; and developing economic models and incentives that ensure environmental stewardship is encouraged.

Objectives:
· Developing better methods to protect the environment both on and beyond the farm from any negative impacts of agriculture through optimum use of cropping systems including agroforestry, phytoremediation, and site-specific management.

· Finding alternative uses for the wastes generated by agriculture.

· Developing more environmentally friendly crop and livestock production systems that utilize sustainable weed, insect, and pathogen management strategies, along with feeding strategies that promote environmental stewardship.
· Developing better strategies, ecological and socioeconomic systems models and policy analysis to address soil, water, air and energy conservation, recycling, and land use policies.
Applicable NRI Programs

23.1 Managed Ecosystems
23.3 Microbial Observatories
26.0 Water and Watersheds
75.0 Nanoscale Science and Engineering for Agriculture and Food Systems
Challenge 5.
 We can improve the economic return to agricultural producers. Improve the economic return to the producer.  Our science must focus on designing decision-support systems for farms that employ risk-based management, giving full consideration to small-, medium-, and large-scale enterprises; developing sustainable production systems that yield profits and protect the environment by integrating crop and livestock production; improving our understanding of how local, regional, national, and global economies affect the economic return of U.S. producers; and improving strategies for community-supported food production systems.

Objectives:
· Developing sustainable production systems that are profitable and protective of the environment, including finding ways to optimize the integration of crop and livestock production systems.

· Developing strategies for integration of local, regional, national, and global food systems to maximize the benefits to both U.S. agriculture producers and consumers throughout the world.
· Designing improved decision support systems for risk-based management farming

· Finding ways to improve on strategies for community-supported food production systems.
Applicable NRI Programs

20.1 Animal Biosecurity Coordinated Agricultural Projects (CAP)
20.2 Plant Biosecurity
23.1 Managed Ecosystems
51.8 Biology of Plant-Microbe Associations

51.9 Biology of Weedy and Invasive Species in Agroecosystems 62.0 Rural Development
66.0 Agricultural Prosperity for Small and Medium-Sized Farms
61.0 Agricultural Markets and Trade
Challenge 6.
 We can strengthen our communities and families.  Our science must focus on learning how to harness leadership to help rural communities solve problems; finding ways to stimulate entrepreneurship and business development in rural communities, along with finding new forms of economic activity built around regional trade associations, rural cooperatives, and local production networks; formulating strategies for building coalitions among environmental, labor, and community development groups to facilitate democratic social change that ensures families have access to food, health-care, education, social and human services; and finding strategies that enhance the well being of families and individuals.

Objectives:
· Stimulating entrepreneurship and business development in rural communities and new forms of economic activity built around regional trade associations, rural cooperatives, and local production networks.

· Building coalitions among environmental, labor, and community development groups to facilitate democratic social change to ensure that families have access to food, health care, education, and welfare services

· Enhancing the problem solving capacities of rural communities through leadership development

· Determining strategies to enhance the well-being of families and individuals.

Applicable NRI Programs

62.0 Rural Development
66.0 Agricultural Prosperity for Small and Medium-Sized Farms
Challenge 7.
 We can ensure food safety and health through agricultural and food systems. Our science must focus on eliminating food-borne illnesses; improving the nutritional value of foods; developing technologies to create health-promoting foods; and fashioning better methods to educate individuals in making informed food choices. The potential threats to our food system from terrorist activities are real and both our animal and plant systems are vulnerable. Science must play a role in both protecting our food system from intentional contaminations as well as develop appropriate responses to minimize the impacts on the food-production chain.

Objectives:
· Eliminating food borne illnesses.

· Developing technologies to improve the nutritional value of food and create health-promoting foods.
· Conduct research on the behavioral dimensions (personal, consumption, and policy) that influence personal and family dietary and health decision-making to reduce public health issues, such as obesity.
· Developing policy and strategies to address agro-security, bioterrorism, and invasive species to protect producers and consumers.
Applicable NRI Programs

20.2 Plant Biosecurity
23.2 Microbial Genome Sequencing 

31.0 Bioactive Food Components for Optimal Health
31.5 Human Nutrition and Obesity
32.0 Food Safety
32.1 Epidemiological Approaches for Food Safety
44.0 Animal Protection
62.0 Rural Development
66.0 Agricultural Prosperity for Small and Medium-Sized Farms
71.1 Improving Food Quality and Value
75.0 Nanoscale Science and Engineering for Agriculture and Food Systems
