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Highlights
Rangeland Ecology & Management, January 2011

Rotational Grazing Systems and Livestock 
Grazing Behavior in Shrub-Dominated 
Semi-Arid and Arid Rangelands
Derek W. Bailey and Joel R. Brown

Rotational grazing systems are often implemented to allevi-
ate undesirable selective grazing by livestock, but research 
generally shows no advantage in forage production and 
animal performance for these systems. Literature discussing 
grazing systems and grazing behavior was evaluated. Higher 
stock densities combined with higher stocking rates can 
increase livestock use of less-preferred areas, but overall 
distribution patterns of intensive-rotational and extensive 
grazing systems are often comparable at similar stocking 
rates and distances from water. Adjustments to animal 
numbers and practices that improve grazing distribution are 
more likely to be effective for ensuring rangeland health 
than fencing and rotational grazing systems.

Threshold Distinctions Between Equilibrium 
and Nonequilibrium Pastoral Systems Along 
a Continuous Climatic Gradient
Tomoo Okayasu, Toshiya Okuro, Undarmaa Jamsran, 
and Kazuhiko Takeuchi

On rangelands with relatively stable rainfall and plant pro-
duction, carrying capacities can be calculated to determine 
sustainable animal numbers. In contrast, in areas with widely 
fl uctuating plant biomass availability herders must adapt by 
moving to regions with better growth conditions. The rela-
tionship between plant biomass and rainfall in Mongolian 
grasslands has a threshold boundary that corresponds closely 
with the prevailing grazing management regime. It is impor-
tant to identify and monitor the threshold boundary between 
land use systems so that managers can encourage appropri-
ate grazing regimes in response to climatic change. Our 
study provides a simple, low-cost tool to evaluate ecosystems 
in this context.

Grazing Deferment Effects on Forage Diet 
Quality and Ewe Performance Following 
Summer Rangeland Fire 

Richard C. Waterman and Lance T. Vermeire

Complete rest or grazing deferment is a general recommen-
dation to encourage vegetative recovery following fi re in the 
western United States. Objectives of this research were to 
determine grazing deferment effects on ewe diet quality and 
body weight change following summer fi re on semiarid 
rangeland. Ewe average daily gain did not differ between 
spring and early summer grazing periods and gains during 
both of these periods were greater than the negligible body 
weight gains of the late summer grazing period. Results 
indicate that deferment until early summer may be pre-
ferable so that stocking rates can be more accurately 
determined while still optimizing animal performance.

Growing-Season Disturbance in Tallgrass 
Prairie: Evaluating Fire and Grazing on 
Schizachyrium scoparium 

Ryan F. Limb, Samuel D. Fuhlendorf, David M. Engle, 
and Jay D. Kerby

Historically, fi re occurred throughout the year in grassland 
ecosystems, but current fi re prescriptions are generally 
limited to the dormant season because of concerns for 
potential damage to fi re-sensitive herbaceous plants. We 
investigated both dormant and growing-season fi re com-
bined with grazing on little bluestem abundance and the 
infl uence of growing-season fi re and clipping on survival 
and production of individual little bluestem plants in a con-
trolled greenhouse experiment. Plant survival was decreased 
by fi re and grazing in the seedling stage, but these effects 
were absent when plants matured. Growing-season fi re did 
increase both herbaceous and root production and should be 
considered part of an overall land management strategy. 
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Plant Community and Soil Environment 
Response to Summer Fire in the Northern 
Great Plains
Lance T. Vermeire, Jessica L. Crowder, 
and David B. Wester

Summer is the natural fi re season of most wildfi res in the 
western United States. We evaluated summer fi re effects 
on soil temperature and moisture, aboveground and root 
biomass, and functional group composition on Northern 
Great Plains rangelands dominated by semiarid cool season 
(C3) species. Summer fi re reduced litter, made soils 1% 
drier, and shifted species composition in favor of native cool 
season perennial grasses, but had no effect on above- or 
belowground productivity. Biomass was more responsive to 
precipitation than to fi re. The fi re-induced changes in spe-
cies composition suggest that the exclusion of fi re may be a 
greater disturbance than the occurrence of summer fi re.

Biomass Not Linked to Perennial Grass 
Mortality Following Severe Wildfi re in the 
Southern High Plains
Sandra Rideout-Hanzak, David B. Wester, 
Carlton M. Britton, and Heather Whitlaw

The East Amarillo Complex wildfi res burned over 360,000 
ha in the northern panhandle of Texas during March 2006. 
We investigated the effects of these wildfi res on perennial 
grass mortality and herbaceous production. Perennial grass 
mortality was higher in burned areas than nonburned areas 
and this persisted over the course of the 3-year study; how-
ever, production was minimally affected by the wildfi res. 
These responses illustrate the resilience of short- and mixed-
grass ecosystems to severe wildfi re. 

Estimating Grass Yield on Blue Grama 
Range From Seasonal Rainfall and Soil 
Moisture Measurements
L. Allen Torell, Kirk C. McDaniel, and Victor Koren

Soil water availability effectively predicts herbaceous range-
land production because it considers the accumulated, recent, 
and past history of rainfall events. Predictive models incor-
porating either probe-recorded or simulated soil moisture 
measurements signifi cantly improved the predictive power 
of regression equations relating environmental conditions to 
end-of-season herbaceous production. Potential exists to 
better predict forage conditions based on forecast informa-
tion using soil water data instead of the traditional input of 
seasonal rainfall totals. 

Long-Term Effects of Weed Control With 
Picloram Along a Gradient of Spotted 
Knapweed Invasion
Yvette K. Ortega and Dean E. Pearson

Broadleaf herbicides are commonly used in rangelands to 
suppress exotic weeds, but few studies have evaluated 

whether these treatments succeed in restoring native com-
munities. We conducted a 6-year experiment in western 
Montana to measure effects of a common herbicide treat-
ment on grassland plants. The treatment effectively sup-
pressed the target invader and allowed some recovery of 
native grasses while also depressing native wildfl owers and 
promoting increases in a secondary invader. Our results also 
show that treatment outcomes can depend on initial levels 
of weed invasion, suggesting that selective vs. broadcast 
applications can be used to maximize benefi ts and reduce 
negative outcomes. 

Plant Age and Growing Season Nutritional 
Content Relationships of Three Artemisia 
tridentata Subspecies
Barry L. Perryman, Teshome Shenkoru, 
Leroy B. Bruce, and Hussein S. Hussein

The effect of plant age on chemical compositions and rumen 
fermentation characteristics were determined for basin, 
mountain, and Wyoming subspecies of big sagebrush. In 
vitro dry matter and organic matter disappearance and 
ammonia nitrogen and volatile fatty acid content varied with 
both sagebrush age and subspecies. Age effects had minimal 
effect on nutritional content; therefore, we question the 
contention that older sagebrush plants offer less nutritional 
value than younger plants, at least during the growing 
season. Differences among sagebrush subspecies are pre-
sented and can be used to design supplementation strategies 
for domestic animals on diets high in big sagebrush. 

Performance of Sheep and Goats Fed 
Arctostaphylos canescens With and Without 
Polyethylene Glycol Supplementation
Nelmy Narvaez, Arieh Brosh, Miguel Mellado, and 
Wolfgang Pittroff 

Small ruminants may provide ecologically and economically 
viable control of manzanita in California’s chaparral and 
coniferous forest plantations. However, manzanita’s low 
nutritional quality and high condensed tannin content limit 
its potential nutritive value. We determined the effects 
of polyethylene glycol supplementation on intake and digest-
ibility of manzanita in goats and sheep. The tannins present 
in manzanita affect the utilization of the supplementary 
protein provided to goats and sheep. Adding polyethylene 
glycol to the drinking water at 0.15% body weight for sheep 
and goats is an effective way of neutralizing the deleterious 
effects of tannins in this shrub.

LiDAR-Based Classifi cation of Sagebrush 
Community Types
Temuulen Tsagaan Sankey and Pamela Bond

LiDAR active remote sensing collects detailed, three-
dimensional vegetation structure information. This study 
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aimed to determine if LiDAR-derived vegetation heights 
could be used to classify different community types in a 
sagebrush steppe including herbaceous, low sagebrush, big 
sagebrush, bitterbrush, and tree-dominated communities. 
Field-measured vegetation heights were strongly correlated 
with LiDAR-derived vegetation heights. LiDAR-derived 
vegetation heights varied signifi cantly among the fi ve com-
munity types suggesting that LiDAR data might be used to 
separately classify the communities. The resultant vegetation 
classifi cations could be used for land cover classifi cation, 
wildfi re fuels and wildlife habitat modeling, and change 
detection. 

Field Test of Digital Photography Biomass 
Estimation Technique in Tallgrass Prairie
Sherry A. Leis and Lloyd W. Morrison

The digital photographic technique presented by Limb and 
associates in 2007 for estimating biomass was tested in two 
national parks with differing management history. The 
technique was effective at one park, but not at the other. 
Our results indicate the technique may not be useful for 
grasslands with relatively high biomass or digital image 

obstruction greater than 50%; large amounts of litter may 
also potentially reduce the accuracy of the technique. Use of 
the technique requires that decision rules be developed in 
both the fi eld and laboratory to reduce potential sources of 
error and obtain representative results. 

Long-Term Vegetation Trends on Grazed and 
Ungrazed Chihuahuan Desert Rangelands
Francisco Molinar, Joe Navarro, Jerry Holechek, 
Dee Galt, and Milt Thomas

The long-term effects of managed grazing vs. grazing exclu-
sion on vegetation composition of desert rangelands are 
not well known. We evaluated vegetation composition and 
ecological condition over a 38-year period on grazed and 
livestock-excluded plots dominated by black grama in the 
Chihuahuan Desert of southwestern New Mexico. Veg-
etation composition and rangeland ecological scores were 
similar in both treatments at the beginning and end of the 
study. Managed livestock grazing and exclusion had the 
same long-term effects on plant frequency and ecological 
condition. These data indicated that managed livestock 
grazing is sustainable on Chihuahuan Desert rangelands.




