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Highlights
Rangeland Ecology & Management, March 2010

Designing Perpetual Conservation 
Agreements for Land Management
Adena R. Rissman

Many ranchers are now using permanent conservation 
easements to protect their ranches. I studied easement 
rights, restrictions, and approaches to adaptive management 
on 52 rangeland conservation easements in California. 
Easement terms have become increasingly complex since the 
1970s. Conservation easements remain relatively unchanged 
once they are created. Recent easements incorporate lessons 
learned from easement monitoring, enforcement, manage-
ment, and range science. To be adaptive, conservation 
easements should link compliance terms with conservation 
goals, require monitoring of those terms, and have a way to 
change land management based on monitoring results. All 
three of these present challenges and opportunities for the 
conservation easement tool.

Precipitation Regulates the Response of Net 
Ecosystem CO2 Exchange to Environmental 
Variation on US Rangelands
H. Wayne Polley, William Emmerich, James A. 
Bradford, Phillip L. Sims, Douglas A. Johnson, 
Nicanor Z. Saliendra, Tony Svejcar, Raymond Angell, 
Albert B. Frank, Rebecca L. Phillips, Keirith A. 
Snyder, Jack A. Morgan, Joaquin Sanabria, Patricia 
C. Mielnick, and William A. Dugas

The balance between uptake and release of carbon dioxide 
(CO2) on rangelands varies among years for reasons that are 
not completely understood. We measured CO2 fl uxes 
on eight rangeland ecosystems in the United States to 
determine how fl uctuations in environmental variables such 
as light and precipitation affected carbon balance. Variability 
in CO2 fl uxes at each site resulted mainly from year-to-year 
differences in fl ux responses to light and water availability, 
rather than from environmental change alone. We must 

identify the biological factors most responsible for year-to-year 
differences in fl ux responses to the environment in order to 
predict change in rangeland carbon balance.

Aboveground and Belowground Carbon 
Pools After Fire in Mountain Big Sagebrush 
Steppe
Meagan B. Cleary, Elise Pendall, and Brent E. Ewers

Measuring the quality, quantity, and distribution of carbon 
in rangelands provides critical baseline information for 
improving our understanding about how carbon cycling will 
change as a result of climate change. This study quantifi ed 
the mass and distribution of above- and belowground carbon 
in plant biomass and soil in a big sagebrush ecosystem at 
four different time periods after fi re. Aboveground and large 
live root biomass increased over time since fi re, but live 
small root biomass and soil organic carbon did not change. 
These fi ndings provide values for carbon cycle models and 
a framework for understanding carbon accumulation after 
fi re.

Infl uence of Prescribed Fire on Ecosystem 
Biomass, Carbon, and Nitrogen in a Pinyon 
Juniper Woodland
Benjamin M. Rau, Robin Tausch, Alicia Reiner, Dale 
W. Johnson, Jeanne C. Chambers, Robert R. Blank, 
and Annmarrie Lucchesi

Woodland expansion can threaten healthy sagebrush ecosys-
tems, but has been suggested as a potential carbon sink to 
mitigate increases in atmospheric CO2. We document the 
use of prescribed fi re as an ecosystem maintenance treat-
ment on total biomass, carbon, and nitrogen in an expand-
ing woodland. Fire was an effective tool for reducing woody 
biomass in plots that had a healthy perennial herbaceous 
component, and fi re removed only a small fraction of total 
ecosystem carbon and nitrogen. Ultimately the long-term 
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carbon budget of this site will be determined by decomposi-
tion of standing dead material and the vegetation type that 
returns following the burn.

Avian Community Response to Grazing Level 
on Monoculture and Mixed Florida Pastures
Emma V. Willcox, George W. Tanner, William M. 
Giuliano, and Robert McSorley

Grazing of monoculture and mixed pastures in Florida can 
alter vegetation structure and infl uence bird abundance and 
species richness. As grazing intensity increased, total bird 
abundance and species richness decreased both in monocul-
ture and mixed pastures. However, grazing on mixed pas-
ture increased species richness within short-distance migrant 
and urban species, and abundance within the grassland 
species. For the majority of bird species, a low grazing level 
is recommended to maintain abundance, but this might 
reduce species richness. Spatial heterogeneity of plant 
structure and composition must be maintained if a range of 
avian species is to be supported on monoculture and mixed 
pastures.

Effect of Previous Experience on Grazing 
Patterns and Diet Selection of Brangus Cows 
in the Chihuahuan Desert
Derek W. Bailey, Milton G. Thomas, John W. Walker, 
Barbara K. Witmore, and Doug Tolleson

Livestock often are moved because of drought or other 
management conditions. A study conducted in the 
Chihuahuan Desert compared grazing patterns and diet 
selection of naïve cows from a subtropical environment to 
cows raised in the desert, but moved to subtropical condi-
tions for three years before the study (tourists), and native 
cows that remained in the desert. Native cows remained 
farther from water than naïve or tourist cows, and native 
and tourist cows selected higher-quality diets than naïve 
cows during drought conditions. Replacement females 
should be selected from cattle raised on rangelands similar 
to those they will graze in the future.

Long-Term Production and Profi tability from 
Grazing Cattle in the Northern Mixed Grass 
Prairie
Barry H. Dunn, Alexander J. Smart, Roger N. Gates, 
Patricia S. Johnson, Martin K. Beutler, Matthew A. 
Diersen, and Larry L. Janssen

Rangeland professionals generally recommend that range-
land be kept in good to excellent condition for long-term 
sustainability of livestock operations. However, many ranch-
ers maintain their rangeland in lower condition. We evalu-
ated the production and profi tability of livestock grazing 
from 1969 to 2002 at the South Dakota State University’s 

Cottonwood Research Station. Range sites were managed 
for low–fair, good, and excellent range condition. The 
low–fair and good treatments were more profi table than 
the excellent. Neither wet springs nor drought affected 
treatments differently. Ecosystem goods and services attained 
from high condition range, which are of increasing interest 
to society, come at an opportunity cost to the rancher.

Comparison of Seed Bank Estimation 
Techniques Using Six Weed Species in Two 
Soil Types
E. K. Espeland, L. B. Perkins, and E. A. Leger

Land managers can anticipate weed control requirements by 
estimating weed seed banks in soils. We placed known 
quantities of cheatgrass, silvergrass, fi eld pepperweed, kochia, 
lambsquarters, and pigweed in samples from two soil types 
and examined the effects of soil type and watering method 
on estimates of weed seed numbers. Estimates depended 
on watering method and did not always match abundances 
predicted from Petri plate germination results. A single 
watering method is not suffi cient to estimate the species 
composition and relative abundance of different weeds 
in soil; multiple watering methods must be used to obtain 
realistic estimates.

Shrub Microsite Infl uences Post-Fire 
Perennial Grass Establishment
Chad S. Boyd and Kirk W. Davies

Woody plants locally can increase resources that might 
persist after fi re and create a mixed environment for plant 
restoration. We measured seedling establishment and per-
formance of perennial bunchgrasses seeded underneath or 
between sagebrush after fi re. One year after seeding, areas 
under sagebrush had dramatically higher seedling density 
and taller seedlings than areas between sagebrush plants. 
Shrub conservation is important for providing microsites 
that improve chances of restoration success, particularly in 
low-elevation sagebrush communities where establishing 
perennial grasses can help reduce susceptibility to invasion 
by exotic annual grasses.

Altered Herbivore Distribution Associated 
with Focal Disturbance
Ryan F. Limb, David M. Engle, Samuel D. Fuhlendorf, 
Donald P. Althoff, and Philip S. Gipson

Disturbance is essential to maintain grasslands. However, 
following European settlement, many natural large-scale 
disturbances that infl uence vegetation and herbivore grazing 
selection were altered or removed and replaced with 
fi ne-scale anthropogenic disturbances. It is unclear how 
fi ne-scale focal disturbance and alteration of vegetation 
structure infl uences livestock distribution and grazing. We 
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used a tracked vehicle to disturb a moist mixed-grass 
prairie and create structural heterogeneity. Cattle preferen-
tially grazed disturbed locations and maintained structural 
heterogeneity throughout the grazing season without alter-
ing herbaceous species composition. However, the effect 
on vegetation structure was short-term and did not create 
long-lasting grazing lawns.

Sheep Ingestion of Water Containing 
Quebracho or Black Wattle Tannin
Scott L. Kronberg

Ingestion of small amounts of condensed tannin by rumi-
nants can improve nitrogen use and reduce bloating, gastro-
intestinal parasitism, and methane output. However, many 
grasses and forbs contain little if any condensed tannin, and 
some livestock won’t consume supplements while grazing. 
An option to provide livestock with condensed tannin 
is through their drinking water. Sheep intake of water or 
water containing tannin was measured. The sheep neither 

preferred nor avoided water containing tannin. Results 
support other observations that sheep voluntarily consume 
water containing small amounts of condensed tannin. 
Supplementing ruminants with small amounts of tannin via 
water could be a viable approach.

Consumption of Low Larkspur (Delphinium 
nuttallianum) by Grazing Sheep
J. A. Pfi ster, D. R. Gardner, and K. E. Panter

Low larkspur (Delphinium nuttallianum) is highly toxic to 
cattle, but essentially nontoxic to sheep; thus grazing sheep 
might be useful to reduce larkspur density and risk of 
poisoning to grazing cattle. Four trials were conducted to 
determine if sheep would consume suffi cient low larkspur to 
reduce subsequent risk to cattle. In all trials, sheep ate very 
little low larkspur. However, at times sheep trampled sub-
stantial amounts of low larkspur. The use of sheep to graze 
low larkspur to reduce subsequent consumption by grazing 
cattle does not appear to be a viable management option.
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