
ARS is developing and integrating improved management practices, 
germplasm, and land-use strategies to optimize vegetation, livestock, 
and natural resource management on private and public lands. Some 
of these accomplishments from 2022 are documented below.

The ARS pasture and rangeland management research program 
enhances the utility, function, and performance of rangelands, 
pastures, forage, and turf agroecosystems while providing ecosystem 
services. However, challenges such as wildfire, invasive weeds, climate 
change, and thin profit margins threaten grass, forage, and rangeland 
agroecosystems across the United States.

How ARS Does It: 
Prioritizing Animal, Human, Plant, and Environmental Health
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Virtual fencing helps grazing cattle reduce vegetation in fuel breaks to fight wildfires. The frequency and severity of large wildfires 
are increasing in western U.S. rangelands, and invasive annual grasses are a significant fuel source for rangeland wildfires. Research is 
showing that targeted cattle grazing of these grasses in strategic locations can create fuel breaks that help reduce wildfire spread but 
keeping cattle within targeted fuel break boundaries without fencing is a challenge. ARS researchers in Burns, Oregon, tested the 
effectiveness of innovative, virtual fencing technology for keeping grazing cattle within the bounds of a pasture-scale fuel break in 
southeast Oregon’s sagebrush steppe. Virtual fencing was highly effective in containing dry cows and reducing vegetation fuels within 
fuel break boundaries but was less effective for cows with calves. Cattle consumed about 50 percent of the fine fuel biomass within a 
200 x 3000 meter virtually-fenced fuel break, compared to about 5 percent of the biomass outside of the fuel break. Virtual fencing, 
particularly when combined with geospatial technologies for mapping grass fuel accumulations, has strong potential for strategically 
managing the abundance of grass fuel within fuel breaks and potentially larger rangeland landscapes and could benefit a wide variety 
of rancher needs. (NP 215)

New technologies advance precision livestock grazing and rangeland management. Tools are needed to help ranchers rapidly 
respond to changing forage conditions during the grazing season. In extensive rangeland systems, it is often impractical to measure 
forage availability and quality in the field, and existing remote sensing technologies do not provide grazing managers with near-real-
time, production-relevant metrics, such as available plant biomass, diet quality, or animal weight gain, at spatial scales relevant for 
management decisions. ARS scientists in Fort Collins, Colorado, linked long-term, field-based datasets with freely available satellite 
data to accurately predict daily plant biomass, diet quality, and animal weight gains across highly variable conditions. These remote 
sensing advances yield near-real-time plant biomass and diet quality maps at fine (100 feet) spatial scales to assist managers with 
ranch- and pasture-scale decision-making. In related research, ARS scientists in Fort Collins, Colorado, and University Park, 
Pennsylvania, tested innovative sensors on free-ranging beef cattle in seven states from the U.S. West to Florida to quantify cattle 
foraging behavior and distribution. Topographical variations consistently affected cattle distribution on grazing lands. Integrating three 
animal sensor types—GPS tracking collars, accelerometers, and jaw movement devices—revealed how daily metrics of foraging 
behavior are influenced by grazing management and give managers real-time indicators of how forage conditions affect livestock 
intake and weight gains. These near-real-time tools, combined with commercially available technologies such as virtual fencing, open 
a new frontier for precision livestock management in extensive rangelands to accurately match  forage supply with animal demand, 
which  increases efficiency and lowers environmental impact. (NP 215)

Developing strategies to support invasive annual grass management. Invasive annual grasses such as bromes (Bromus spp.), 
ventenata (Ventenata dubia), and medusahead (Taeniatherum caput-medusae) are problematic throughout arid and semi-arid 
rangeland ecosystems in the U.S. West, with substantial impacts to ecosystem health and forage productivity. ARS researchers in 
Sidney, Montana, and collaborators are developing effective control strategies that reduce wildfire spread and are documenting 
invasive annual grass responses to fire in the U.S. Great Plains. Researchers employed U.S. Forest Service fire spread models in a first-
of-its-kind exercise to determine which plant traits contribute to effective greenstrips (linear strips of less-flammable species planted 
to interrupt wildfire spread) that provide fire protection and staging areas for firefighters to safely initiate control operations. Field 
data and remotely sensed products were also combined to verify that rangeland fire management in the eastern Great Plains is 
compatible with strategies to limit the frequency and abundance of invasive annual grasses. These “lessons learned” from the Great 
Plains were included in national efforts to describe the total ARS research impact on invasive annual grass management. (NP 304)

Bluebunch wheatgrass and Sandberg's bluegrass can be harvested and stored. Restoring invaded and degraded rangelands is central 
to recovering the health and function of rangeland throughout the western United States. Federal land managers and livestock 
producers in this region have found restoring these systems is very difficult because native plants rarely establish from seeds. ARS 
scientists in Burns, Oregon, are working on a novel restoration system that includes using buds that are collected from native plant 
crowns and stored for planned restoration efforts. Their findings suggest that buds of bluebunch wheatgrass and Sandberg’s bluegrass 
can be harvested mechanically and stored at about 40o F. They also found that stored bud viability increases with increasing amounts 
of supporting material. This is critically important to developing new restoration systems because crowns must be easily collectible 
and storable to be useful to managers. (NP 304)
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