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HIGHLIGHTS
Rangeland Ecology & Management, July 2006

Spatial Variation in Remnant Grasses After a 
Grassland-to-Shrubland State Change: 
Implications for Restoration
Debra P. C. Peters, Isabella Mariotto, Kris M. Havstad, 
and Leigh W. Murray

Historical desert grasslands now dominated by woody shrubs 
are resistant to restoration efforts. We examined the potential 
for black grama recovery by remnant plants in a degraded 
area as a function of plant location. High spatial variation 
in the occurrence and basal area of black grama plants was 
related to water availability rather than livestock grazing: 
most plants were found in or adjacent to an arroyo (67%), 
at a northern aspect (47%), and outside experimental exclo-
sures (43%). These remnant plants can be used as propagule 
sources in restoration efforts, and information on microsite 
conditions can be used to improve restoration potential for 
similar sites.

Individual Animal Selection Has the Potential 
to Improve Uniformity of Grazing on Foothill 
Rangeland
Derek W. Bailey, Harv C. VanWagoner, and 
Robin Weinmeister

Livestock distribution is a critical issue for sustainable graz-
ing management of rugged rangelands. Grazing patterns 
of cattle previously observed at higher elevations and areas 
farther from water (hill climbers) were compared to cattle 
observed on gentle terrain near water (bottom dwellers) in 
separate, but similar, foothill pastures. Hill climbers used 
rougher topography than bottom dwellers, especially during 
the fi rst 2 to 4 weeks of the 6-week grazing periods, which 
resulted in higher stubble heights near ephemeral and pe-
rennial streams in pastures grazed by hill climbers. Selection 
has the potential to increase uniformity of cattle grazing in 
foothill rangeland.

Spatio-Temporal Constraints on Moose 
Habitat and Carrying Capacity in Coastal 
Alaska: Vegetation Succession and Climate

Thomas R. Stephenson, Victor Van Ballenberghe, 
James M. Peek, and James G. MacCracken

We used a geographic information system and a Markov 
chain analysis to model vegetation succession on the Cop-
per River Delta, Alaska, relative to moose (Alces alces) habi-
tat availability and nutritional carrying capacity. A decline 
in glacier-related disturbance has reduced early successional 
communities in the outwash plain. Successional modeling 
suggests a decline in the availability of tall willow communi-
ties that provide winter forage; they are being replaced by 
Sitka spruce (Picea sitchensis) forest in the glacial outwash 
plain. Consequently, nutritional carrying capacity of moose 
on the outwash plain during winter will decline by 42% dur-
ing 1959–2013.

Consequences of Ignoring Geologic Variation 
in Evaluating Grazing Impacts
Jonathan W. Long and Alvin L. Medina

Natural variation can confound evaluations of grazing im-
pacts within geologically diverse landscapes. We tested the 
robustness of a previous study from the White Mountains of 
Arizona that had attributed diminished trout biomass to live-
stock grazing and has been repeatedly cited in debates about 
grazing management. Incorporating geology as an explana-
tory variable in that study’s exploratory analyses suggested 
that geologic variation induced an illusory correlation that 
undermined the study’s fi ndings. Ignoring geologic variation 
can mislead conservation policies by wrongly implicating 
land uses, infl ating expectations for inherently less-favorable 
habitats, and diverting attention from inherently favorable 
habitats.

Effect of Fire on Microarthropods in 
New Zealand Indigenous Grassland 
Barbara I. P. Barratt, Peter A. Tozer, 
Robin L. Wiedemer, Colin M. Ferguson, and 
Peter D. Johnstone

Native grassland land managers are uncertain about the im-
pact of fi re at different times of year on microarthropods, a 
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major component of the invertebrate fauna. We measured the 
abundance of Collembola and mites before and at intervals 
up to 2 years after spring and autumn fi res at 2 indigenous 
grassland sites. The results demonstrated initial substantial 
reductions in population density of most groups after fi re, 
then rapid recovery of some, which was not strongly infl u-
enced by season of the fi re. These data will assist in decision 
support for both grazing and conservation land managers 
who want to maintain the ecological integrity of indigenous 
grasslands. 

Can Abundant Summer Precipitation 
Counter Losses in Herbage Production 
Caused by Spring Drought? 
R. K. Heitschmidt and L. T. Vermeire

Drought is an inherent trait of most rangelands and man-
agers must know the impact of seasonal rain on the quan-
tity and quality of herbage. Substantial herbage production 
can be expected in the Northern Great Plains during sum-
mer when precipitation is well above average because of the 
growth of blue grama (Bouteloua gracilis). Production follow-
ing a spring drought and wet summer was only about 50% of 
that attained in a normal (ie, wet spring, dry summer) year. 
Although these rangelands can respond favorably to sum-
mer precipitation, the low probability of receiving substantial 
summer precipitation ensures that levels of ecological and 
economic risk remain high.

Grazing Effects on Snow Accumulation on 
Rough Fescue Grasslands 
Walter D. Willms and David S. Chanasyk

Heavy grazing pressure can impair the ability of grasslands 
to capture and retain snow and leads to increased aridity. We 
conducted a study in the rough fescue grasslands to deter-
mine the effect of grazing pressure on snow accumulation 
and its relationship with selected meteorological variables. 
Snow accumulation was reduced with increased grazing pres-
sure, which infl uenced the effect of average daily tempera-
tures, average daily maximum temperatures, and snowfall on 
snow accumulation. Grazing can be managed to retain the 
necessary vegetation properties of a functioning watershed 
while avoiding overgrazing that destroys those properties and 
increases aridity.

Fragmentation Effects on Soil Aggregate 
Stability in a Patchy Arid Grassland
Brandon T. Bestelmeyer, Judy P. Ward, 
Jeffrey E. Herrick, and Arlene J. Tugel

Soil aggregate stability (AS) has been promoted as a pri-
mary indicator of soil surface function and a key metric in 
state-and-transition models. We measured variation in AS 
across vegetated–bare patch boundaries. Average AS was 
highest in grass patches adjacent to small to medium-sized 

(0.5–1.5 m) bare patches and was low in grass patches ad-
jacent to large (> 3 m) bare patches. AS of bare ground was 
also lowest when bare patches were large and formed an 
interconnected matrix. Careful attention to pattern within 
states and stratifi cation is important, and simple classifi ca-
tions of strata may not be suffi cient to document variation in 
soil function.

Removing Adult Overstory Trees Stimulates 
Growth and Transpiration of Conspecifi c 
Juvenile Trees 
Georgianne W. Moore and M. Keith Owens

Recently, juniper removal has been advocated as a regional 
water conservation tool. In this study, we investigated wheth-
er juvenile trees released from an overstory canopy after 
clearing exhibited accelerated growth and water consump-
tion. Released plants grew faster and used more water than 
other juvenile trees. Our evidence suggests released plants 
have better access to water, because predawn leaf water po-
tential was signifi cantly more favorable for released plants. 
Although adult canopy removal temporarily reduced leaf area 
of juniper, we demonstrated that released juveniles partially 
compensated for the reduced overstory by increasing rates of 
water use and growth.

Near-Ground Remote Sensing of Green Area 
Index on the Shortgrass Prairie
Agnieszka Przeszlowska, Milton J. Trlica, and 
Mark A. Weltz

Traditional methods for measuring canopy structure vari-
ables such as biomass and leaf area index are often destruc-
tive, labor intensive, and restricted to small areas. We evalu-
ated several near-ground remote sensing methods (spectral 
indices, digital camera imagery, laser point frame) as reliable 
and cost-effi cient alternatives to the standard leaf area meter 
method for measuring green area index (GAI) on the short-
grass prairie. The index of refl ectance in the 0.63–0.69-µm 
range obtained with a portable multispectral radiometer was 
the most cost-effi cient and best estimator of GAI. This tech-
nique may be an effi cient ground-truth alternative to satellite 
remote sensing of rangelands such as the shortgrass prairie.

Using Light Attenuation to Estimate Leafy 
Spurge Impacts on Forage Production 
Matthew J. Rinella and Roger L. Sheley

Rangeland managers often must decide whether or not to 
suppress dicotyledonous weed populations with expensive 
and time-consuming management strategies. Currently, in-
tuition and guesswork are used to determine whether or not 
weed impacts are severe enough to warrant action. In this 
paper, we explore a rapidly measured attribute that is highly 
correlated with weed (ie, leafy spurge [Euphorbia esula L.]) 
abundance. After measuring light attenuation in plots plant-
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ed to leafy spurge and grasses, we developed a probabilistic 
model that predicts leafy spurge impacts on forage produc-
tion. We conclude that the model successfully accounts for 
spatial and temporal variation. 

Comparison of Comparative Yield and 
Stubble Height for Estimating Herbage 
Standing Crop in Annual Rangelands

Melvin R. George, Sheila J. Barry, Stephanie R. Larson, 
Neil K. McDougald, Theresa A. Ward, John M. Harper, 
Dennis M. Dudley, Roger S. Ingram, and Emilio A. Laca

We compared calibration equations for estimating herbage 
standing crop (HSC) from comparative yield (CY) rank or 
stubble height (SH) to determine which technique, or com-
bination of techniques, provides the best estimate of standing 
crop. We also investigated whether there is a seasonal effect 
on either technique, and if botanical composition infl uences 
the prediction. The results of this study indicate that CY is 
a slightly better predictor of HSC than is SH. Addition of 
SH to CY did not improve the prediction of HSC. Although 
predicted HSC from CY in summer was weaker than models 
for winter, early spring, and late spring, the CY method can 
be used with confi dence throughout the year. 


