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HIGHLIGHTS

An Assessment of Research on Rangeland
Fire as a Management Practice

Ryan F. Limb, Samuel D. Fuhlendorf,
David M. Engle, and Richard F. Miller

Rangelands are fire-dependent ecosystems altered through
direct fire suppression and fuels management. Altered fire return
intervals are a dominant cause of ecological sites moving across
thresholds with the majority of North American rangelands
currently showing moderate or high departure from reference
conditions. We reviewed and summarized prescribed fire
literature available through Web of Science with literature
generally supporting prescribed burning. However, additional
information addressing spatial scale, temporal scale, and
interaction with other disturbances is necessary to guide
management. The complex interaction of scientific knowledge,
social concerns, and variable policies across regions are major
limitations to the successful and critical restoration of fire regimes.

Prescribed Fire Effects on Population
Dynamics of a California Annual Grassland

Sasha Berleman, Scott Stephens, Katharine Sud-
ing, James Bartolome, and Danny Fry

Fire is a challenging tool to manage invasive annual grasses.
We investigated small scale (1 yard2) dispersal and fecundity
dynamics before and after prescribed fire and seed limitation on
competing species from different functional groups: invasive
annual medusahead (Elymus caput-medusae), naturalized wild
oat (Avena spp.), and native perennial purple needlegrass (Stipa
pulchra). Seed dispersal is an important factor in recovery
dynamics.Wild oat fecundity increases in the year after fire, while
medusahead and needlegrass fecundity seem minimally affected.
Managers should thoroughly consider shape and size of planned
burns, as well as what vegetation is present to play a role in
post-treatment seed-dispersal dynamics.

Balancing Biodiversity and Food Production: A
Better Understanding of Wildlife Response to
Grazing Will Inform Off-Reserve Conservation
on Rangelands

H. Neily, J. Vanderwal, and L. Schwarzkopf

Protected areas are essential but inadequate on their own to
conserve wildlife into the future. To complement existing
reserve systems, livestock rangelands have the potential to be
managed for “off-reserve” conservation. Land management
strategies would need to be profitable for graziers, while
maintaining the ecological processes that support biodiversity.
This requires a detailed knowledge of species responses to
grazing; however, the response of vertebrate fauna in
particular is poorly understood. Here, we review the current
knowledge on faunal responses to grazing and argue that
integrating ecological and economic data is the key to
developing off-reserve conservation management strategies.

Cattle Grazing Intensity and Duration Have
Varied Effects on Songbird Nest Survival in
Mixed-Grass Prairies

Emily Pipher, Claire Curry, and Nicola Koper

Livestock grazing is the most widespread use of native
mixed-grass prairies, but its impact in this ecosystem on
songbird nesting survival is not well understood. We studied
nesting survival for five grassland songbird species across a
range of stocking rates and durations. Effects were inconsis-
tent among years; Sprague’s pipit (Anthus spragueii), vesper
sparrow (Pooecetes gramineus), and chestnut-collared long-
spur (Calcarius ornatus) responded to grazing intensity and
duration in some years. These results are important because
they show that a wide range of cattle stocking rates is
compatible with songbird conservation in mixed-grass
prairies.
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Grazing and Soil Fertility Effect on Naturalized
AnnualCloverSpeciesinNewZealandHighCountry

Thomas Maxwell, Jim Moir, and Grant Edwards

Naturalized annual clover species Trifolium arvense, T.
dubium, T. glomeratum, and T. striatum are a common but
relatively unknown component of New Zealand grazed,
high-country rangeland, legume flora, which provide impor-
tant nitrogen. Naturalized legumes produced more biomass
than periodically sown legume species of Trifolium repens and
T. subterraneum over 2 contrasting rainfall years. Spring
grazing deferment and superphosphate fertilizer did not
influence naturalized annual legume species biomass, however
seedling regeneration was greater under lower fertilization.
Lower phosphorus and sulfur requirements of these natural-
ized species mean their presence and spread should be
encouraged within grazed high country to increase nitrogen
inputs and legume biomass.

Transition of Vegetation States Positively
Affects Harvester Ants in the Great Basin, USA

Joseph Holbrook, David Pilliod, Robert Arkle,
Janet Rachlow, Kerri Vierling, and Michelle Wiest

Sagebrush ecosystems are experiencing state changes
because of fire and invasion by exotic annual grasses. We
studied the effects of these state changes on harvester ants
(Pogonomyrmex spp.) in the northern Great Basin. We
discovered that occupancy of harvester ants was unrelated to
state changes, whereas density was positively related to both
fire and invasion by exotic annual grasses. These results
suggest that fire-induced state changes from native shrublands
to exotic grasslands has a positive effect on harvester ants and
indicates they may indeed be one of the few winners among a
myriad of losers related to state changes in sagebrush
ecosystems.

Evaluation of Continuous and Multi-Paddock
Grazing on Vegetation and Livestock Performance
a Modeling Approach

Tong Wang, W. Richard Teague, and Seong Park

In the rangeland profession, a hotly debated topic is
whether multi-paddock (MP) grazing improves forage
production and animal production. We use a mathematical
model to examine the impacts of continuous and MP grazing
on vegetation and livestock forage consumption. On small,
research-scale paddocks, MP grazing is no better than
continuous grazing, but at the commercial ranch scale it
improves grass composition and productivity and excels in a
wide range of scenarios, especially with heavier stocking rates,
unfavorable rainfall, and unfavorable initial biomass level. Our
model results concur both with experimental results on small
paddocks and with results obtained on commercial ranches.

Economic Impacts of Increasing Seasonal
Precipitation Variation on Southeast Wyoming
Cow-Calf Enterprises

Tucker Hamilton, John Ritten, Christopher Bastian,
Justin Derner, and John Tanaka

Economic impacts of predicted increases in variability of
seasonal precipitation on cow–calf enterprises are needed by
land managers for developing risk management strategies. We
estimated economic impacts of increased spring precipitation
variation across a 35-year planning period and various price
cycles. As seasonal precipitation variation increased, higher
annual expected variability in profit resulted in greater risk of
negative economic returns. Results indicated greater profit-
ability by generally maintaining lower herd numbers as
seasonal precipitation becomes more variable. This illustrates
the need for ranchers to diversify their operation and/or
income sources to reduce risk associated with increased
seasonal precipitation variability.

Response of Delphinium occidentale and
Associated Vegetation to Aminocyclopyrachlor

Brandon J. Greet, Brian A. Mealor, and
Andrew R. Kniss

Duncecap larkspur (Delphinium occidentale) is an impor-
tant perennial weed on high elevation rangelands because of
significant cattle losses due to toxic alkaloids in the plant.
Aminocyclopyrachlor was evaluated for larkspur control alone
and in combination with chlorsulfuron or metsulfuron.
Larkspur mortality, plant species richness, vegetation cover,
and grass biomass data were collected 1 year after treatment.
Aminocyclopyrachlor plus metsulfuron was the most effective
herbicide combination for larkspur control of those we
evaluated, requiring less herbicide but had a greater negative
impact on associated nontarget vegetation than aminocyclo-
pyrachlor alone. Graminoid biomass was not significantly
affected by herbicide or rate.

Ecological Site-Scale Hydrologic Response in
a Semi-arid Rangeland Watershed

Austin M. Carey and Ginger B. Paige

Quantitative data relating hydrologic function to ecological
site characteristics are needed to enhance the benefit of the
ecological site concept for the management of rangeland water
resources. Variable intensity rainfall simulation experiments were
conducted to characterize the hydrologic response of four key
ecological sites in the Upper Crow Creek Watershed in
southeastern Wyoming. Results showed significantly different
runoff-infiltration dynamics due to ground cover type and site
characteristics. Incorporating quantitative hydrologic information
(e.g., percent bare ground or cover of an important plant species)
into ecological site descriptions and decision tools should increase
their utility for the management of rangeland ecosystems.
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Persistence of a Severe Drought Increases
Desertification but not Woody Dieback in
Semiarid Savanna

Carissa Lyn Wonkka, Dirac Twidwell, Trenton E.
Franz, Charles A. Taylor Jr., and William E. Rogers

Drought duration is anticipated to increase with climate
change across many rangelands. We surveyed woody plant
dieback following prolonged severe drought to test for the
emergence of alternative vegetation trajectories. Dieback of
woody plants did not increase beyond an initial pulse at the
beginning of the drought, suggesting that prolonged drought did
not cause the emergence of a grass-dominated community.
However, prolonged drought did lead to increaseddesertification,
with increases in bare ground owed to declines in grass cover over
time. This loss in herbaceous cover lagged behind woody plant
dieback. Dieback of the woody component could be an indicator
of desertification in rangelands.

Smoke and Ash Effects on Seedling Emergence
from Germinable Soil Seed Bank in Fescue
Prairie

Lei Ren and Yuguang Bai

Seedling recruitment plays a crucial role in recovering plant
communities after disturbance. Little is known about the
effects of smoke and ash on seedling recruitment in fescue
prairie. Smoke plus ash significantly increased the number of
prairie sage (Artemisia ludoviciana) and horseweed (Conyza

canadensis Cronquist) seedlings emerging, while ash signif-
icantly increased Prairie sagewort (Artemisia frigida) emer-
gence. Smoke plus ash and ash alone had prominent effects on
seedling density and richness of native forbs. Direct fire cues
appear to stimulate recruitment of some species, especially
native forbs, contributing to potential changes in species
composition of fescue prairie.

Effects of Increased Heteropogon Contortus
(Tanglehead) on Rangelands: The Tangled
Issue of Native Invasive Species

Brian J. Bielfelt and Andrea R. Litt

Tanglehead (Heteropogon contortus) is a native bunchgrass
that recently has increased in dominance in some grasslands,
but the ecological effects are unknown. We examined
compositional and structural characteristics of the vegetation
community along a gradient of tanglehead dominance. As
tanglehead increased the vegetation was taller and denser, but
overall richness and cover of native grasses and forbs
decreased. Our results indicate that when a native plant
behaves like an invasive plant within the ecosystem where it
was once native, management likely requires reducing rather
than wholly eliminating the species, which may differ from
management strategies for non-native invasive species.
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