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ARS Science for Sustainability and Impacts / 2007-2008
The Agricultural Research Service (ARS) is developing technologies and strategies to help agriculture sustainably produce the food, feed, fiber, and renewable energy Americans need, in ways that maintain abundant supplies of fresh water and clean air, productive soils, and healthy ecosystems. A nation-wide network of scientists at 70 locations is conducting research in partnerships with industry, universities, and other federal and state agencies. Through a continual dialog with a wide range of customers and stakeholders, the highest priority national needs are identified to ensure that our science is relevant and provides effective solutions. ARS sustainability research addresses issues affecting both private and public lands, crops and livestock, and all scales of production because combined these are the foundation of a vibrant and secure American agricultural system. 
Overcoming Water Supply Challenges. Adequate freshwater supplies are critical to supporting human activities and maintaining healthy ecosystems. Due to population growth, expanding industry, and the uncertainties of climate change, the future sustainability of the Nation’s water supply is under threat. ARS scientists using a long-term network of 14 benchmark watersheds are conducting problem-solving research on the processes that control water availability and quality. This knowledge is used to develop new conservation practices, improved irrigation and drainage water management systems, integrated erosion control technologies, and strategies to restore ecosystems that interface with agriculture. Results from this research will help deliver safe and reliable fresh water supplies across the nation, while enhancing the quality of aquatic habitats that are impacted by agriculture.

Greenhouse Gases Reduced by Agriculture. The Greenhouse Gas Reduction through Agricultural Carbon Enhancement Network (GRACEnet) is a national ARS research effort developing agricultural practices that reduce greenhouse gas emissions and enhance carbon sequestration in soils. GRACEnet is providing methods to document the amounts of nitrous oxide, methane, and other greenhouse gases that may be emitted by agriculture, and to produce effective and economical mitigation technologies where needed. This program is also providing information needed by program managers and policy makers to develop science-based carbon credit and trading markets. GRACEnet scientists work through a multiple-location collaboration to address the needs of commodity and specialty crop, pasture and rangeland, as well as confined livestock feeding operations. 
Increased American Food System Security. Consumer dependence on centralized and distantly produced agricultural products makes large urban centers vulnerable to risks of interrupted food supplies due to health safety concerns and natural disasters. Over the past forty years, many of the small farms and the associated infrastructure needed to support locally sourced foods in the eastern seaboard region have been lost. To proactively reverse these trends, ARS, USDA-ERS, and USDA-AMS, in cooperation with Massachusetts Institute of Technology, Tufts University, Iowa State University, and Pennsylvania State University, are determining how local-based production systems could be redesigned to meet a greater portion of regional food demand and diversify the food supply. This research is developing the economic and biophysical modeling decision tools needed to construct an efficient regional food supply chain based on local production that deals with the challenges of rural lands lost to suburban development, rising transportation costs, and global market competition.

Renewable Energy from Farms. A new generation of technology is needed so farmers and rural communities can benefit from the emerging need for biofuels. ARS is using an integrated approach to develop high-yielding biomass crops that will be converted into biofuels, management tools to design production systems that provide abundant cellulosic feedstock supplies without disrupting existing food, feed, and fiber markets, or degrading the natural resource base. To help biofuels be competitive with non-renewable fuels, super-enzymes and other conversion technologies are being developed to increase the volumes of biofuels produced from feedstocks, as well as find other value-added co--products that can be produced at the same time. Also, small-scale thermochemical conversion technologies are being adapted for on-farm use to produce fuels and electricity, so farms can become more energy independent. This research ultimately helps strengthen rural economies, provides increased supplies of renewable transportation fuels for the nation, and enhances energy security.
Preparing Agriculture to Face Uncertainty. As the world population continues to grow, water resources become scarce, and energy use climbs, even greater demands will be placed on agricultural systems to provide dependable and abundant supplies of food from a shrinking earth resource base. To face these challenges, ARS is developing new genetic lines of crops that yield well under moisture-stressed conditions, produce greater amounts of nutrition per unit of land area, and be less dependent upon petroleum-based chemicals to be productive. To determine how shifts in climate patterns may affect agricultural productivity and product quality, new advances in computer models will mimic how new genetic combinations will be expressed, estimate how physical processes affect water and air quality change, and predict where insect, weed, and disease pests will become problems. ARS research will make it possible to plan the adjustments agricultural systems will need to make as climate patterns and consumption demands change in the future.

Green Technologies and Renewable Products. ARS research is producing new technologies that turn commodities like soybeans and agricultural and other wastes into "green" products. Chicken feathers can now be made into biodegradable flower pots, soybean oil into petroleum-free printing inks as well as biodegradable hydraulic fluid for Statue of Liberty elevators, and coal ash from electricity plants and sludge from paper mills can be used to reduce soil erosion and help fields retain moisture so less irrigation water is needed during droughts. Even cafeteria waste from the Longworth House Office Building is being used in compost research to find new value-added products and energy, rather than go to landfills. ARS works with business development partners to help small-businesses gain access to new technologies, and provides the scientific expertise they need to develop new products and create new jobs.
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