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Highlights
Rangeland Ecology & Management, September 2010

Redistribution of Runoff Among Vegetation 
Patch Types: On Ecohydrological Optimality 
of Herbaceous Capture of Runon
Anna M. Urgeghe, David D. Breshears, Scott N. 
Martens, and Peter C. Beeson

Vegetation growth depends not only on the amount of rain-
fall, but also on the amount of water redistributed laterally 
by surface runoff–runon. Redistribution of runoff across 
bare patches probably increases water available to plants and 
should translate into patches with increased plant productiv-
ity. This tradeoff between source areas for generating runoff 
and sink areas for capturing runon represents a central tenet 
of dryland ecohydrology. In our simulation on a semiarid 
piñon–juniper woodland hill slope, total amount of runon 
for all herbaceous patches was greatest when the amount 
of bare cover was intermediate. Rangeland management 
could potentially be improved by describing optimal rela-
tionships among the total area and distribution of bare and 
herbaceous patch arrangement.

Improving Potential Geographic Distribution 
Models for Invasive Plants by Remote 
Sensing
E. Raymond Hunt, Jr., John H. Gillham, and Craig 
S. T. Daughtry

Potential distribution models use geographic data to predict 
favorable locations of invasive plants; however, it is diffi cult 
to test these models with ground data. We compared areas 
predicted to have leafy spurge with a hyperspectral image 
classifi ed for presence of the distinctive yellow-green fl ower 
bracts. By examining each geographic variable with the clas-
sifi cation, the predictive ability of the potential distribution 
model was signifi cantly improved for leafy spurge. It is gen-
erally more cost-effective to deal with the initial stages of 
plant invasion detected by ground monitoring; improved 
potential distribution models can prioritize areas that need 
to be monitored.

Characterizing Western Juniper Expansion 
via a Fusion of Landsat 5 Thematic Mapper 
and Lidar Data
Temuulen Tsagaan Sankey, Nancy Glenn, Sara 
Ehinger, Alex Boehm, and Stuart Hardegree

Juniper encroachment into rangelands is one of the most 
prominent changes occurring in western North America. 
We fused Landsat 5 Thematic Mapper (TM)– and Light 
Detection and Ranging (lidar)–based juniper classifi cations 
to evaluatejuniperencroachment patterns in southwestern 
Idaho. Lidar applications for characterizing juniper en-
croachment attributes at fi ner scales were also explored. The 
fusion-based juniper classifi cation model performed well 
(83% overallaccuracy). A comparison of the resulting juniper 
presence/absence map to a 1965 vegetation cover map 
indicated 85% juniper expansion. Landsat 5 TM and 
lidar applications highlight areas where intensive juniper 
management might be prioritized.

Assessing Transportation Infrastructure 
Impacts on Rangelands: Test of a Standard 
Rangeland Assessment Protocol
Michael C. Duniway, Jeffrey E. Herrick, David A. 
Pyke, and David Toledo P.

Linear disturbances associated with on- and off-road vehicle 
use on rangelands has increased dramatically throughout 
the world in recent decades. However, few standardized 
methods exist for assessing impacts of transportation-related 
land-use activities on soils and vegetation. We tested the 
sensitivity of a qualitative assessment protocol, Interpreting 
Indicators of Rangeland Health (IIRH), to impacts of roads, 
trails, and pipelines by surveying plots at three distances 
from these disturbances. Results from this study indicate 
that IIRH is well suited for and can be consistently applied 
for detecting areas adversely impacted by transportation 
infrastructure and that it has the potential to provide 
information on cumulative impacts.
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Comparison of Two Sampling Methods for 
Quantifying Changes in Vegetation 
Composition Under Rangeland Development

Etienne Laliberté, David A. Norton, Jason M. 
Tylianakis, and David Scott

Rapid vegetation sampling methods based on visual estima-
tion are useful for monitoring changes in rangeland vegeta-
tion composition. In this paper, we compare two sampling 
methods in their ability to detect changes in vegetation 
composition following rangeland development: 1) species 
percent cover estimates within subplots (a more time-con-
suming approach), and 2) visual ranking of relative biomass 
of the ten most abundant species across the whole plot and 
the ratio between two of them (a more rapid approach). Our 
results support the use of the visual ranking method as 
a rapid yet powerful method for monitoring changes in 
vegetation composition under rangeland development.

Simulation of Sandsage–Bluestem Forage 
Growth Under Varying Stocking Rates

S. G. K. Adiku, G. H. Dunn, L. R. Ahuja, S. Gunter, 
J. Bradford, L. Garcia, and A. A. Andales

The long-term effects of high stocking rates on rangeland 
condition have been debated for years, but with a general 
acceptance that high stocking rates reduce ecological 
condition. We observed that the decline in forage growth 
under high stocking rates can be attributed to increased soil 
compaction, and we established a relationship between 
forage growth and the bulk density. By incorporating this 
relationship into a forage growth model, observed losses in 
forage production can be predicted. The ability to predict 
soil compaction effects on forage growth will help determine 
appropriate stocking rates for sustainable rangeland 
production.

Lack of Native Vegetation Recovery 
Following Biological Control of Leafy Spurge

Jack L. Butler and Stefanie D. Wacker

Although considerable effort is dedicated to evaluating 
various strategies to suppress invasive plants, detailed infor-
mation on the responses of the native vegetation to these 
strategies are limited. This 9-year study investigated vegeta-
tion responses following signifi cant reductions in leafy 
spurge dominance using fl ea beetles in southeastern 
Montana. Although total vegetative cover increased sub-
stantially following successful suppression, no change in 
composition or structure of the native plant community was 
detected for the duration of the study. Failure of the native 
community to recover may be attributed to a variety of 
interacting scenarios, some of which may be ameliorated by 
treating infestations as soon as possible.

Revegetation of Medusahead-Invaded 
Sagebrush Steppe

Kirk W. Davies

Revegetation of sagebrush steppe invaded with medusahead 
is needed to increase livestock forage production and to 
improve wildlife habitat. This study evaluated herbicide 
(imazapic) application, prescribed burning, and their 
combinations at controlling medusahead and promoting estab-
lishment of seeded bunchgrasses. In this study, seeded 
bunchgrasses successfully revegetated rangeland infested 
with medusahead when medusahead had been controlled 
with prescribed fi re followed by fall application of imazapic. 
The results of this study question the long-term effective-
ness of using imazapic in revegetation efforts of medusahead-
infested sagebrush steppe without initially burning the 
infestation. This study provides useful prescriptions for 
successfully revegetating sagebrush steppe invaded with 
medusahead.

Grazing Management and Microclimate 
Effects on Cattle Distribution Relative to a 
Cool-Season Pasture Stream

M. M. Haan, J. R. Russell, J. D. Davis, and D. G. 
Morrical

Pollution of pasture streams may be decreased by controlling 
distribution of grazing cattle. Based on visual observations 
and GPS collar information, cows under continuous stock-
ing with unrestricted stream access spent more time in 
the stream or in the streamside zone than cows under 
continuous stocking with restricted stream access or under 
rotational stocking. However, the availability of off-stream 
water had no effect on the amount of time cattle spent in 
or near the stream. Use of rotational stocking or stabilized 
stream access and crossing sites allows use of stream water 
by grazing cattle while controlling pollution.

Spring Grazing Impacts on the Vegetation of 
Reed Canarygrass–Invaded Wetlands

Heidi L. Hillhouse, Susan J. Tunnell, and James 
Stubbendieck

Grazing has been used to control reed canarygrass invasion 
in wetlands in the Rainwater Basin region of Nebraska, but 
it has been unclear whether current grazing techniques were 
providing the desired results. We collected data on four 
publicly owned wetlands to determine whether reed 
canarygrass abundance was decreased by grazing and to see 
how other aspects of the vegetation were affected. We found 
that grazing did not decrease reed canarygrass, but it did 
have benefi cial impacts on other habitat characteristics. By 
decreasing litter buildup and increasing bare ground, graz-
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ing produced conditions that can promote the germination 
and growth of desirable annual wetland plants.

Chaining and Burning Modifi es Vegetation 
Structure, Fuel, and Post-Disturbance 
Sprouting Capacity
Carl R. Gosper, Suzanne M. Prober, and Colin J. 
Yates

Dislodging vegetation using a chain and then burning it 
after a period of curing is used to manipulate fuels in native 
vegetation in the global biodiversity hotspot of southwest 
Western Australia. We investigated the ecological outcomes 
of combining these two disturbances with burning alone. 
Chained and burnt strips had reduced standing dead vegeta-
tion and produced fewer stems in sprouting Eucalyptus 
species than did solely burnt vegetation. Balancing the 
fi re management benefi ts of chaining and burning with the 
ecological consequences is a signifi cant challenge facing land 
managers in this fi re-prone landscape.

Vegetation Composition and Nutritional 
Quality of Forage for Gazelles in Eastern 
Mongolia
Kirk A. Olson, Martyn G. Murray, and Todd K. Fuller

Mongolian gazelles face numerous threats to the integrity 
of their rangeland habitat. Although conservation plans are 
being developed for these rangelands, there is little knowl-

edge of their vegetation’s nutritional qualities. We studied 
vegetation composition, forage quality, and trace-element 
content to understand how forage characteristics could 
infl uence gazelle distribution across the steppe. Vegetation 
is generally mineral defi cient; however, certain species 
contain high levels of important nutrients that could meet 
the nutritional demands of the migratory gazelles. 
Understanding how key forage species are distributed is 
important so that gazelle habitat conservation can take into 
consideration regions of high forage value.

Weather Variables Affecting Oklahoma 
Wildfi res
Angela M. Reid, Samuel D. Fuhlendorf, and John R. 
Weir

Wildfi res can be a destructive force to human life and prop-
erty, and it is important that we constantly improve our 
ability to predict situations with a high danger of fi re. We 
used weather and wildfi re data from Oklahoma to look at 
the relationship between different weather variables and 
wildfi re size, as well as describe the timing of wildfi res. 
Minimum relative humidity, maximum and average wind 
speeds, and precipitation were the most important factors 
relating to wildfi re size. Additionally, the largest wildfi res 
generally occurred in December and January. This informa-
tion is important to improve modeling capabilities as well as 
weather condition recommendations for prescribed fi res.




