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HIGHLIGHTS
Rangeland Ecology & Management, May 2007

A Method for Landscape-Scale Vegetation As-
sessment: Application to Great Basin Range-
land Ecosystems
Tara A. Forbis, Louis Provencher, Lee Turner, Gary Med-
lyn, Julie Thompson, and Gina Jones

The growth of landscape-scale land management necessitates 
the development of methods for large-scale vegetation assess-
ment. Vegetation cover data were collected in a stratifi ed ran-
dom design within 6 Great Basin vegetation types, and the 
probability of detecting change in native herbaceous cover was 
calculated using power analyses. This method provides a cost-
effective procedure to assess important indicators, including 
native herbaceous cover, extent of woody encroachment, and 
ground cover. The development of a method that integrates 
fi eld measurements of key indicators with remotely sensed 
data is the next critical need for landscape-scale assessment.

Landscape Factors Infl uencing the Abundance 
and Dominance of the Invasive Plant Poten-
tilla recta 
Bryan A. Endress, Bridgett J. Naylor, Catherine G. 
Parks, and Steven R. Radosevich

Little is known about the relative importance of environ-
mental, biotic, historical, and spatial factors that infl uence 
invasive plant abundance, dominance, and distribution across 
landscapes. We estimated Potentilla recta stem density and 
dominance from fi eld measurements across the landscape and 
used Classifi cation and Regression Tree Analyses (CART) to 
assess the importance of various factors. A strong relation-
ship between P. recta dominance and habitat type (r2 = 67.5) 
was found, with dominance greatest in old fi elds on relatively 
fl at slopes (mean dominance of 34.1%). Because old fi elds are 
common, are highly susceptible to P. recta invasion, and repre-
sent a source of seeds, containment and restoration activities 
should focus on these areas.

Key Attributes Infl uence the Performance of 
Local Weed Management Programs in the 
Southwest United States 
Mary E. Hershdorfer, Maria E. Fernandez-Gimenez, and 
Larry D. Howery

Little is known about the effectiveness of local weed-man-
agement programs in the southwest United States. We sur-
veyed coordinators of local weed-management programs in 
4 southwestern states to determine how program attributes 
were related with program performance. We found that 1) 
programs that involved multiple organizations or citizen 
volunteers conducted more monitoring, but other programs 
treated more weeds; and 2) programs that used a light-hand-
ed enforcement approach treated more weeds than those that 
used more punitive enforcement or had no enforcement au-
thority. Successful weed management in the southwest Unit-
ed States will require adequately funded, locally adapted ap-
proaches supported by locally enforceable weed regulations. 

Cheatgrass Invasion in Salt Desert Shrub-
lands: Benefi ts of Postfi re Reclamation
Brad D. Jessop and Val Jo Anderson

Fire is promoting cheatgrass expansion into salt desert shrub-
lands. In western Utah, postfi re revegetation was imple-
mented in 2 affected salt desert shrub communities to deter 
cheatgrass encroachment. We monitored cheatgrass densi-
ties for 3 years after the fi re in burned drill-seeded, burned 
not-seeded, and unburned plots to determine whether drill 
seeding perennial species would affect cheatgrass. There was 
a trend of lower cheatgrass densities in drill-seeding plots vs 
not-seeded plots. Attempting to restore salt desert shrub sites 
before cheatgrass becomes fully established may help curb the 
magnitude of invasion.

Prickly Pear Cactus Responses to Summer 
and Winter Fires
R. James Ansley and Michael. J. Castellano

Prescribed fi re is used to manage prickly pear cactus (Opun-
tia spp.), but little is known regarding the response to fi res 
conducted in different seasons. We evaluated effects of fi re 
season and fi re intensity on motte mortality and structure 
of brownspine prickly pear (Opuntia phaeacantha Engelm.). 
Summer fi res were more effective than high-intensity or low-
intensity winter fi res in increasing prickly pear mortality and 
reducing motte canopies. Results reinforce the importance of 



80 Rangelands

fi re application when prickly pear mottes are relatively small 
and herbaceous fuel remains adequate, and some mortality 
can be expected from winter fi res, although probably not as 
high as from summer fi res. 

Is Altering Grazing Selectivity of Invasive For-
age Species With Patch Burning More Effec-
tive Than Herbicide Treatments? 
D. Chad Cummings, Samuel D. Fuhlendorf, and David 
M. Engle

Sericea lespedeza has been identifi ed as an invasive on range-
lands, and control measures are expensive and frequently in-
effective. We compared sericea lespedeza invasion in patch-
burned pastures and traditionally managed pastures, and we 
investigated sericea lespedeza response to herbicide applica-
tions. Invasion was 4 times greater in traditionally managed 
pastures compared with patch-burned pastures over 7 years; 
herbicides only resulted in increases of desirable species in 
39% of the studies. Rangeland management with patch burn-
ing is a viable alternative to traditional management for the 
suppression of invasive forage species and may serve as a vital 
part of an integrated management plan.

Recovery of Big Sagebrush Following Fire in 
Southwest Montana
Peter Lesica, Stephen V. Cooper, and Greg Kudray

Use of fi re to decrease sagebrush (Artemisia tridentata) cover 
is hotly debated among land managers, but our ability to 
make informed decisions is hampered by our lack of knowl-
edge of how and how quickly vegetation changes as succes-
sion proceeds from immediate postfi re to mature stands. We 
measured composition and canopy cover of vegetation as well 
as age and height of sagebrush plants in paired burned and 
unburned plots representing 38 wildfi res and prescribed fi res 
in southwest Montana. The 3 sagebrush subspecies had very 
different recovery trajectories, with mountain big sagebrush 
recovering to preburn conditions in an average of 33 years. 
Managers can use this information to help decide where and 
how often to burn sagebrush to achieve their goals.

Grazing-Induced Modifi cations to Peak Stand-
ing Crop in Northern Mixed-Grass Prairie
Justin D. Derner and Richard H. Hart

Selective grazing can modify productive capacity of range-
lands by increasing the composition of grazing-resistant spe-
cies. Peak standing-crop responses to grazing system (sea-
son-long and short-duration rotational grazing) and stocking 
rate (light, moderate, and heavy) were evaluated from 1991 
to 2006 on northern mixed-grass prairie. Productivity was 
19%–23% less with moderate to heavy, compared with light, 
stocking rates, and grazing system did not affect responses. 
Structural and functional changes associated with replace-

ment of cool-season grasses by less productive, warm-season 
shortgrasses likely alters the vegetation state and substantial 
modifi cations in management may be needed to transition 
the plant community back to perennial cool-season grasses.

Habitat Effects on Condition of Doe Mule 
Deer in Arid Mixed Woodland-Grassland
Louis C. Bender, Laurie A. Lomas, and Tomas Kamienski

Mule deer populations are declining throughout the western 
United States. We studied relationships between habitat and 
the amount of body fat doe mule deer were able to accrue 
because of known strong relationships between body condi-
tion and productivity of large herbivore populations. Levels 
of body fat were most closely and negatively related to the 
amount of pinyon–juniper in a deer’s annual home range, 
likely because pinyon–juniper communities provided little 
preferred food. Managing pinyon–juniper communities to 
increase forage quantity and quality, while maintaining cover 
attributes, can signifi cantly contribute to recovery of mule 
deer populations in arid woodland habitats. 

Runoff and Erosion After Cutting Western 
Juniper
Frederick B. Pierson, Jon D. Bates, Tony J. Svejcar, and 
Stuart P. Hardegree

Western juniper has encroached upon, and now dominates, 
millions of acres of sagebrush and bunchgrass rangeland in the 
Great Basin and interior Pacifi c Northwest. We used rainfall 
and rill simulation techniques to evaluate infi ltration, runoff, 
and erosion on cut and uncut fi eld treatments 10 years after 
juniper removal. Cutting juniper stimulated herbaceous plant 
recovery, improved infi ltration capacity, and protected the 
soil surface from even large thunderstorms. Although specifi c 
inferences drawn from the current study are limited to juni-
per-affected sites in the Intermountain sagebrush steppe, the 
scope of ecosystem impacts are consistent with woody-plant 
invasion in other ecosystems around the world.

Cattle Grazing Effects on Macroinvertebrates 
in an Oregon Mountain Stream
James D. McIver and Michael L. McInnis

Cattle grazing effects on aquatic macroinvertebrates were as-
sessed in a 4-year experiment of a mountain stream in north-
eastern Oregon. Stream bank and geomorphological variables 
were also measured to provide context for interpretation of 
effects on aquatic macroinvertebrates. Macroinvertebrate re-
sponse to grazing was subtle, indicated by signifi cantly lower 
abundance in grazed units. Although the drop was more pre-
cipitous in grazed units, declines were common to all study 
units, suggesting that something more widespread affected 
the system during this time. Logging just upstream of the 
study area sent sediment plumes into the study area and could 
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have caused the precipitous decline in aquatic macroinverte-
brates. 

Infl uence of Plant Functional Group Removal 
on Inorganic Soil Nitrogen Concentrations in 
Native Grasslands
Kirk W. Davies, Monica L. Pokorny, Roger L. Sheley, 
and Jeremy J. James

Plant functional groups are presumed to use resources dif-
ferent from one another, and therefore, high plant functional 
group diversity has been suggested to decrease resource avail-
ability. However, evidence of high plant functional diversity 
reducing resource availability is generally lacking. We inves-
tigated the effects of removing different functional groups on 
soil inorganic nitrogen concentrations. Removing functional 
groups increased soil inorganic nitrogen concentrations. The 
increase in inorganic nitrogen concentrations varied with 
functional group removal and, often, the interaction between 
season and functional group removal. These results dem-
onstrated high functional group diversity was important to 
maintaining low soil inorganic nitrogen concentrations. 

Effects of Forage Management on Pasture 
Productivity and Phosphorus Content
M. M. Haan, J. R. Russell, J. L. Kovar, W. J. Powers, and 
J. L. Benning

Phosphorus is essential for plants and animals; excess phos-
phorus in the environment can diminish water quality. Forage 
production and phosphorus uptake and concentration were 
monitored in cool-season grass pastures managed by spring 
hay harvest and fall stockpile grazing, rotational stocking, 
continuous stocking, or unharvested. Annual forage produc-
tivity and phosphorus uptake were greater in the harvested 
treatments than the unharvested treatment. Forage phospho-
rus concentrations were adequate to meet the nutritional re-
quirements of spring-calving cows under all harvest practices 
evaluated. If soil phosphorus concentrations are at optimum 
levels for plant growth, supplemental phosphorus should not 

be required for beef cows grazing midwestern smooth brome-
grass pastures.

Wildlife Responses to Vegetation Height 
Management in Cool-Season Grasslands
Brian E. Washburn and Thomas W. Seamans

Herbaceous vegetation comprises the main habitat type in cool-
seasons grasslands and can be managed by various methods. 
We compared changes in plant communities and wildlife use 
of grasslands that were not managed, managed by mechanical 
methods (mowing), or managed by chemicals (plant growth 
regulator). We observed more birds per 5-minute survey in un-
managed than mowed or growth regulator plots, whereas more 
white-tailed deer (Odocoileus virginianus) used mowed plots 
than either unmanaged or growth regulator plots. Vegetation 
height management practices altered plant communities and 
animal use of grassland areas and thus might be useful for ac-
complishing species-specifi c habitat management objectives.

Standardized Ecological Classifi cation for 
Mesoscale Mapping in the Southwestern 
United States
Patrick J. Comer and Keith A. Schulz

Consistently defi ned and mapped ecological classifi cation 
units form the foundation for effective data collection, assess-
ment, and reporting on ecosystems, but the lack of a robust 
classifi cation has often hampered regional mapping efforts 
across the southwest United States and beyond. NatureServe 
defi ned over 630 “meso-scale” units that describe uplands and 
wetlands across the lower 48 United States. Because environ-
mental setting, ecological processes, and vegetation are inte-
grated into the concept of each unit, they lend themselves to 
mapping, biophysical modeling, and robust characterization 
of wildlife habitat. Regional-scale mapping of near-natural 
land cover was completed by the Southwest Regional Gap 
Analysis Project using 109 ecological system units, producing 
what is currently the most detailed regional land-cover map 
of its kind.


