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HIGHLIGHTS
Rangeland Ecology and Management, May 2008

Broad-Scale Assessment of Rangeland 
Health, Grand Staircase–Escalante 
National Monument, USA

Mark E. Miller

The assessment protocol Interpreting Indicators of Rangeland 
Health was applied at over 500 locations in and adjacent 
to Grand Staircase–Escalante National Monument (Utah, 
USA) to investigate the status of different rangeland 
ecological sites. Ecological sites with potential vegetation 
dominated by big sagebrush were assigned low (unhealthy) 
ratings most frequently (46.7–75.0% of assessments), 
whereas sites with potential vegetation characterized by 
Utah juniper and/or Colorado pinyon were assigned low 
ratings least frequently (0.0–7.8% of assessments). This 
pattern is probably attributable to interacting properties of 
soils and plant communities, and how these properties both 
infl uence and respond to livestock use. 

Invasion of Broom Snakeweed (Gutierrezia 
sarothorae) Following Disturbance: 
Evaluating Change in a State-and-Transition 
Model

Eric T. Thacker, Michael H. Ralphs, Christopher A. 
Call, Brock Benson, and Shane Green

Snakeweed has become the dominant vegetation in some 
areas due to heavy grazing, drought, or other disturbances. 
The objective of the study was to describe the effects 
of spring grazing and fi re on a Wyoming big sagebrush 
ecological site, and the ability of the resulting plant com-
munities to resist broom snakeweed invasion. Dominance of 
perennial bunchgrasses or sagebrush is necessary to prevent 
snakeweed invasion; however, wild fi re will likely remove 
the sagebrush component. Perennial bunchgrass dominance 
must be maintained to minimize snakeweed invasion. A 
new community phase was added to the state-and-transition 
model describing snakeweed invasion on this ecological 
site. 

Soil Depth and Climatic Effects on Desert 
Vegetation Dynamics
Godfrey Khumalo, Jerry Holechek, Milt Thomas, and 
Francisco Molinar

Soil depth effects on honey mesquite cover and density and 
perennial grass standing crop were evaluated over an 11-yr 
period on two lightly stocked and two conservatively stocked 
pastures in south-central New Mexico. Deep soils had 
lower perennial grass standing crop and higher honey 
mesquite density than did shallow soils at both the begin-
ning (1995–1997) and end (2003–2005) of the study. Honey 
mesquite canopy cover and perennial grass standing crop did 
not differ between light and conservative grazing. Both soil 
depth and climatic fl uctuations have a major infl uence on 
vegetation dynamics in desert and semiarid areas.

Organic Matter Turnover in Light Fraction 
and Whole Soil Under Silvopastoral Land 
Use in Semiarid Northeast Brazil
Barbara Wick and Holm Tiessen

Land use change from caatinga to silvopastoral ecosystems 
creates a patchy environment characterized by small-scale 
soil patches enriched with organic matter beneath tree cano-
pies. We quantifi ed input rates and turnover of organic 
carbon in the whole soil and light fraction in situ. Trees 
reduced organic matter mineralization compared to the sur-
rounding cleared pasture. Loss of organic carbon was twice 
as high in the light fraction (66% loss) compared to the 
whole soil (34% loss) over 14  yr. The 13C data imply that 
organic matter beneath trees was a consequence of previ-
ously accumulated carbon, rather than new carbon inputs.

Exotic Plant Species Diversity: Infl uence of 
Roads and Prescribed Fire in Arizona 
Ponderosa Pine Forests
James F. Fowler, Carolyn Hull Sieg, Brett G. 
Dickson, and Victoria Saab

This research looked at the effects of prescribed fi re on 
the diversity of exotic plant species in ponderosa pine 
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understory habitats at three sites in northern Arizona. We 
compared prefi re and postfi re diversity along roadsides and 
within forest interior habitats. One of three sites had a slight 
increase in the number of exotic plant species present 1  yr 
postfi re. Only two species showed a signifi cant change in 
density: Kentucky bluegrass increased within the forest 
interior and cheatgrass increased along the roadside at one 
site. Low-intensity prescribed fi res in this habitat may have 
little effect on exotic plant species diversity.

Prescribed Fire Effects on Deciduous Oak 
Woodland Stand Structure, Northern Diablo 
Range, California
Danny L. Fry

In an effort to inform managers of the effects of prescribed 
burning, fi re damage and recovery of blue oak, valley oak, 
and black oak trees were recorded in a mixed deciduous 
oak woodland on the northern Coast Ranges. Overall tree 
damage (crown scorch, trunk scarring) and mortality was 
low (1.9%) and recovery was vigorous; both valley and 
blue oaks produced crown resprouts on trees with 100% 
crown scorch. Effects 4  yr after the late-spring burn were 
minor, but trunk scarring (9.1%) could infl uence long-term 
mortality. The benefi ts of prescribed fi re as a potential 
management tool may outweigh the risks associated with 
modifi ed stand structure.

Fuels Reduction in a Western Coniferous 
Forest: Effects on Quantity and Quality of 
Forage for Elk
Ryan A. Long, Janet L. Rachlow, John G. Kie, and 
Martin Vavra

Although use of mechanical thinning and prescribed fi re 
to reduce fuels in dry forest ecosystems has become increas-
ingly common in western North America, few studies 
have quantifi ed effects of those treatments on wildlife. We 
evaluated effects of fuels reduction on quantity and quality 
of forage available to elk (Cervus elaphus) in northeastern 
Oregon. Fuels reduction increased forage abundance in 
spring but not summer, and effects on forage quality were 
negligible in the fi rst 5  yr after treatment. Consequently, 
maintaining a mosaic of burned and unburned habitat may 
be of greater benefi t to elk than burning a large proportion 
of a landscape.

The Effect of Targeted Grazing and 
Biological Control on Yellow Starthistle 
(Centaurea solstitialis) in Canyon Grasslands 
of Idaho
John M. Wallace, Linda M. Wilson, and Karen L. 
Launchbaugh

Integrated weed management strategies are needed for 
yellow starthistle (Centaurea solstitialis L.) on western 

rangelands. A fi eld experiment was conducted in the canyon 
grasslands of northern Idaho to determine the effect of 
targeted grazing on the effi cacy of established biocontrol 
insects. Grazing treatments included cattle or sheep at three 
different yellow starthistle growth stages. Grazing at the 
rosette and bolting stages resulted in increased seed produc-
tion, but grazing treatments did not negatively affect 
biocontrol effi cacy. Development of targeted grazing 
strategies should integrate the use of biocontrol insects, 
particularly Eustenopus villosus, in the future.

Vigilance in Cattle: The Infl uence of 
Predation, Social Interactions, and 
Environmental Factors
Bryan M. Kluever, Stewart W. Breck, Larry D. 
Howery, Paul R. Krausman, and David L. Bergman

Few studies have examined vigilant behavior in domesti-
cated ungulates. When considering the population expan-
sion of large predators, understanding vigilant behavior and 
the factors that infl uence this behavior will be of assistance 
to livestock management. We observed adult female cattle 
in open-range conditions where large predators (wolves and 
lions) were threats during summers of 2005 and 2006 in 
eastern Arizona. Cattle altered their behavior by increasing 
vigilance levels when their calves were preyed upon. Social 
and environmental factors such as group size, reproductive 
status, and woody vegetation also affected cattle vigilance. 
Our fi ndings provide support that predators can infl uence 
cattle behavior.

Water Balance of a Stock Watering Pond in 
the Flint Hills of Kansas
J. L. Duesterhaus, J. M. Ham, C. E. Owensby, 
and J. T. Murphy

Small ponds are often the main source of drinking water for 
grazing livestock. During a dry year, low water levels in 
ponds can force ranchers to haul in supplemental water or 
remove animals from a pasture. Research was conducted 
in the Flint Hills of Kansas to measure water inputs and 
outputs from a stock pond for 2  yr. Evaporation accounted 
for 64% of the total water loss annually; seepage, cattle 
consumption, and transpiration combined accounted for 
36%. This study provides engineers and ranchers with better 
information for designing and managing stock ponds in the 
central Great Plains.

A Direct Approach for Quantifying Stream 
Shading
Patrick E. Clark, Douglas E. Johnson, and Stuart P. 
Hardegree

Management and regulatory standards for stream shading 
have been established, but existing shade assessment tools 
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are inadequate. Our objectives were to develop and evaluate 
an effi cient, low-cost fi eld technique for sampling stream-
surface shading using digital images and to evaluate the 
effi ciencies and effectiveness of eight different digital image 
analysis techniques for shade assessments. Sampling at 
random points (pixels) within the resultant digital images 
was the most accurate, effi cient, and robust image analysis 
technique. An approach pairing the photographic fi eld 
technique and random point-sampling image analysis 
technique should enable managers to conduct ground-based 
assessments of stream shading over extensive stream 
networks. 

Evaluation of NEXRAD Radar Precipitation 
Products for Natural Resource Applications
Stuart P. Hardegree, Steven S. Van Vactor, 
David H. Levinson, and Adam H. Winstral

The National Weather Service (NWS), Department of 
Defense, and Federal Aviation Administration operate a 
network of radar stations that estimate hourly rainfall over 
the conterminous United States. We evaluated radar-
precipitation data for the Boise (CBX) radar and found it 
to underestimate gauge readings by 50–60% prior to 

November 2002 and subsequently to overestimate rainfall by 
20–40%. The radar detected signifi cantly fewer rainfall 
events than the gauge network over the entire test period. 
Additional modifi cation of NWS precipitation-processing 
protocols may improve the utility of these data for natural 
resource applications. Data management tools for decoding 
and georeferencing these data are available from the 
ARS-NWRC ftp site (ftp://ftp.nwrc.ars.usda.gov).

Intake of Water Containing Condensed 
Tannin by Cattle and Sheep
Scott L. Kronberg

Although ingestion of small amounts of condensed tannin 
(CT) by ruminants can prevent bloat, improve nitrogen 
retention, and reduce excretion of urea (a precursor of 
ammonia and nitrous oxide), most grasses and many forbs 
don�t contain CT. It�s desirable to Þ nd a reliable way to have 
ruminant livestock ingest small amounts of CT when 
they consume high-quality forage, and putting CT in their 
drinking water may work if all animals drink enough water. 
This study shows that cattle and sheep will ingest CT via 
their drinking water, so this may provide a good method for 
CT intake if economical applications are developed.


