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Getting Ready for 2004 

What a great year 2003 has been for the Society. We have completed some 
great prqiects and tasks that benefit the Society and our rangelands. These in- 
clude: 
* A new "'Rangeland Management" career brochure. 

Our first "Issue Paper" on the biodiversity of rangelands. 
Four new in formational "Rangeland Resource" tlyets covering rangeland re- 
sources of North America, the World. Wyoming. and Colorado. 
A revised website which serves ns an infomation portal on key rangeland 
data 
Electronic delivery of the SRM newsletter. 

* Acrive participation in implementation of the 2005 USDA Farm Bill 
Grassland Reserve Program and Technical Service Provider program. 
Two full-time technical rangeland specialists in the SRM office, courtesy of 
NRCS and BLM. 
United States coordination activities for the International Rangelands 
Congress in South Africa, 
A partnership with the Grazing Lands Conservation Initiative for the 2nd 
Grazing Lands Congress i n  Nashville. 
A very successful annual meeting in Fasper, Wyoming. Success here was 
measured in great attendance, technical information. as well as financially. 
Additionally. our membership is  growing. Today. we are well over 3,700 and 

growing every month. Our volunteers and staff are working hard and have just 
as many exciting pro!jects planned for 2004. 

I encourage each member ta consider more involvement in the Society. Out 
committees need to hear what the key rangeland issues are, how the Society 
can heIp address them. and then develop the solutions needed. There are many 
issues lurking in the shadows that we need to grab and address. Issues such as 
the bubble of upcuming technical range professionals eligible for retirement in 
the next 5-10 years. SRM needs to be in the forefront of working with the 
major agencies and the universities to ensure that these positions are filled with 
qualified range graduates. Another issue is the USDA Farm Bill. We need to 
ensure that the consemation program funding in the current bill i s  fully utilized 
as well as start planning now for the next cycle. And the list goes on and on. 
Our Society is only as strong as our members. so jump in and get busy! 

From the staft side. we are continuing to focus on customer service. From 
feedback we have heard at the section meetings. and elsewhere, we have made - 
some good progress in this area. We are striving for an A+ hnm you. 

I hope you have all made your arrangements for the annual meeting in Salt 
Lake City. While i t  will he hard to top Cnsper, all indications are that they will 
do a fantastic job. 
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Twenty-Five Years and Still Counting 

By Gary Frasier 

This is the sixth issue of our celebration of the 25'" 
Anniversary of Rcrngekr~zds. It has been an exhila- 
rating year. 

We have reprinted several articles from the issues 
of 25 years ago. We tried to place n perspective on 
maybe how the Society for Range Management was 
meeting its goals and objectives. both current as 
well as zhose From 25 years ago. We have had arti- 
cles and comments from many of the past Society 
for  Range Management Presidents  with their 
thoughts as to how they perceive that we have met 
the challenges of  25 years ago and how we are 
meeting the new challenges of today. 

There have been great articles comparing what the 
rangelands looked Iike 25 years ago and what i t looks 
like now. We have had articles expressing thoughts as 
t o  the problems facing the Society for Range 
Management with respect to their publications. 

What have we learned? We have made progress 
in some areas. The one thought that has been con- 
sistent in the review of the past 25 years is that we 
are making progress in improving the rangeland re- 
source, whether i t be for livestock, wildlife, or the 
public. There are other areas where we, as a range 
oriented society, are still facing the probIems that 
were identified 25 years ago.There are also new 
concerns that were not present 25 years ago. 

Shortly after you receive this issue of Rangelands 
we will be attending the 57'h Annual Meeting of the 
Society for Range Management. The theme of this 
meeting is "Rangelands In Transition." Several of 
the papers from the Plenary Session are printed in 
this issue of Ra~lgelands. These papers fit in very 
well with what we have been trying to accomplish 
with these Anniversary issues of Rangelands. 

Where do we go from here? We can not stop. We 
have not reached the end of telling the many stories 
of rangeland resource management. We have many 
dedicated people out there who are spending a life- 
time insurinx that our natural resources are left in a 

We have had some great leaders in the Society for 
Range Management. Some were on the SRM Board 
of  Directors. Others have labored hard behind the 
scenes. We want to tell their stories. We wilI contin- 
ue to look back to the past with an eye to the future. 
This is our measure of progress, 

Many of the people who have shaped our future of 
the past 25 years are retired. They will not be for- 
gotten. The efforts of these people are being contin- 
ued by a new group of individuals who have the 
same vision as was expressed in the first issues of 
Rangelands. 

What has Rangelands accomplished in  the past 25 
years? It has provided a means of keeping all read- 
ers informed in a non-technical manner, of ideas 
and means for managing the rangelands. I have 
been very privileged to be a part of the RangeIands 
effort. Since 1984 when I assumed the editor's du- 
ties T have worked with some outstanding authors. 
The Editorial staff of Rangelands, Kindra Gordon, 
managing editor and Patty Rich, production editor, 
are very dedicated to producing the "best." This 
will be continued in the future. We have had great 
support from the SUM Board of Directors and all 
the SRM staff in Lakewood. I look forward to the 
next 25 years of Rangelands. It should be great 
reading. 

better condition than when they started working. I 
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Twentv-Five b a r s  of Paradox in P ant-Herbivore 
rr/ 

Interactions and "Sustainab e" Grazing Management 
By Frederick D. Provenza 

In his 1982 book The Turning Point: Science, 
Society, and the Rising Caltare, Fritjof Capra makes 
the following observations concerning paradox in 
physics: 

""I the twentieth century, physicists faced, for the 
first time, a serious challenge to their ability to un- 
derstand the universe. Every tinle they asked nature 
a question in an atomic experiment, nature an- 
swered with a paradox, and the more they tried to 
clarify the sittiation, the sharper the paadoxes be- 
came. In their struggle to grasp this new reality, 
scientists became painfully aware that their basic 
concepts, their language, and their whole way of 
thinking were inadequate to describe atomic phe- 
notnena.,. Tt took physicists a long time to accept 
the fact that the paradoxes they encountered are an 
essential aspect of atomic pl~ysics ... Once this was 
perceived, the physicists began to learn to ask the 
right questions and to avoid contradictions ... and fi- 
nally they fouxid the precise and consistent matl~e- 
matical forlnulation of [quantum] theory.., Even 
after the mathematical formulation of quantum the- 
ory was completed, its ccrnceptual framewol'k was 
by no nleans easy to accept. Its effect on the physi- 
cists' view of reality was truly shlittering. The new 
physics necessitated profound cha~iges in concepts 
of space, time, matter, object, and caLlse and effect; 
and because these concepts are so fundamental to 
our way of experiencing the world, their transfor- 
mation came as a great shock.'' 

In a similar way, the field of plmt-herbivore inter- 
actions has seen its share of paradoxes during the 
past 25 years. They arise from our inability to fully 
appreciate the complexities of the phenomena we 
study, and through their reconciliation, we ultimate- 

ly improve our understanding of principles and 
processes (43, 45). These paradoxes continue to 
highlight the dynamic and interconnected nature of 
reality, and they have profound implications for un- 
derstanding plant-herbivore interactions and for 
managing grazing (39,40). 

In this article, I discuss our evolving understand- 
ing of plant-herbivore interactions and touch on 
some implications for management. I conclude with 
the paradox that sustainable grazing management - 
sustainable anything - is an illusion brought about 
by our inability to accept the true nature of reality. 
Our attempts to cling to fixed forms - ecologically, 
socially, and economically - ignore the obvious: the 
only constant in life is change. In the process of ex- 
ploiting existing niches, life creates new niches - 
from death comes life and endless transformations. 

All things - including suites of plants, herbivores, 
and the people who manage them - enjoy their mo- 
ment in the sun only to be ushered off by the next 
suite of participants in the game. Ironically, when 
people of disparate backgrounds and values cooper- 
ate, we greatly expand the diversity of options upon 
which to act, thereby increasing the likelihood of 
prolonging and enjoying our moment in the sun. 

Resolving Paradoxes in Plant-Herbivore 
Interactions 

Plant Structure - A major advance in our appreci- 
ation of plant-herbivore interactions came from re- 
search to determine how the structure of a plant in- 
fluences rates of food intake and preference (3 1). 
This work, which began over 30 years ago, shows 
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that at too low or too high levels of plant biomass, 
rates of nutrient intake are reduced. Intake is influ- 
enced by three factors: bite size, bite rate, and graz- 
ing time (intake = bite size x bite rate x grazing 
time). Intake rate is most sensitive to bite size - too 
little or too much plant biomass diminishes bite size, 
and either increases (too little forage) or decreases 
(too much forage) bite rate and grazing time, all of 
which can diminish animal performance. 

These findings caused researchers to conclude 
that, all things being equal, herbivores should prefer 
plants that encourage high rates of intake. But from 
this work came a paradox: If preference was merely 
a matter of plant structure, why then did herbivores 
often eat plant species and parts that did not maxi- 
mize rates of intake (28, 64)? 

Plant Primary Chemistry-A partial resolution of 
this paradox came from research, beginning in the 
late 19607s, that was devoted to assessing the botan- 
ical and chemical composition of the diets of herbi- 
vores. These studies showed that herbivores eat a 
diverse array of plant species - as many as 100 
species have been recorded in studies of diets - but 
they also showed that the bulk of a meal normally 
contains less than 10 species, typically as few as 3 
to 5 species. These efforts also showed that herbi- 
vores select diets more nutritious than those we as 
researchers can pluck by hand. Hence, not only 
high rates of intake, but high rates of nutrient in- 
take, influence food selection by herbivores. 

From such studies, there was evidence that herbi- 
vores are nutritionally wise, but we were unable to 
comprehend how that might be possible, especially 
given our growing understanding of the immense 
complexities of biochemistry and nutrition (57). To 
further muddle the waters, herbivores don't always 
select the most nutritious foods, which certainly 
supports the alternative hypothesis that they lack 
nutritional wisdom. Domestic goats, for instance, 
prefer older growth to current season's growth from 
the shrub blackbrush, even though current season's 
growth is much more nutritious than older growth 
(41). Similar observations were noted for fishes, 
birds, and mammals (7, 22, 32, 64). So, out of this 
work, too, arose a paradox: If herbivores are nutri- 
tionally wise, and if preference is simply a matter of 
nutrients, why then do they sometimes prefer less 
nutritious plant species and parts? 

Plant Secondary Chemistry - Over a 20-year peri- 
od beginning in the early 1970's there grew an 
awareness of the importance of so-called secondary 
plant metabolites (48). Scientists understood the 
roles of primary compounds such as nitrogen, phos- 
phorus, and potassium, but during this era they dis- 
covered that a vast array of interactions in terrestrial 
and aquatic ecosystems are mediated by secondary 
compounds formerly thought to be waste products 
of plant metabolism (47). They also came to better 
understand how environmental factors - nutrients, 
water, light - influence the evolution (13) and phe- 
notypic expression (8) of secondary compounds, and 
how secondary compounds influence herbivores. 

Plants that produce compounds that can quickly 
induce satiety in foragers stand a better chance of 
surviving. Most secondary compounds limit how 
much of a particular species an herbivore can eat, 
which spreads the load of herbivory across many 
species in a plant assemblage (17, 18). Thus, where 
once we thought only poisonous plants - those 
species that for one reason or another are a problem 
for herbivores (42) - contain compounds that are 
potentially toxic, there is increasing awareness that 
all plants, including garden vegetables, contain tox- 
ins that limit intake (46). 

Nevertheless, herbivores are rarely poisoned be- 
cause they self-regulate, through postingestive feed- 
back from toxins (36, 38), their intake of plants. 
Thus, to obtain needed nutrients, herbivores must 
eat a variety of plant species that contain different 
kinds of toxins. In principle, herbivores should be 
able to do so because foods with different kinds of 
toxins produce different effects in the body and they 
are detoxified by different mechanisms (17, 18,46). 

The discovery of the importance of secondary 
metabolites, while resolving one contradiction, led 
to others: If palatability was mediated by secondary 
metabolites, why then did herbivores prefer plant 
species and parts high in secondary metabolites on 
some occasions (36,38)? 

Plant Biochemical Diversity, Individuality, and 
Herbivore Experience - Nowadays we are coming 
to appreciate the fact that the amount of toxin an 
animal can ingest depends on the kinds and 
amounts of nutrients and toxins in the forages on 
offer (17, 46). Nutrients and toxins both cause ani- 
mals to satiate, and excesses of nutrients, nutrient 
imbalances, and toxins all limit food intake. Thus, 
individuals can better meet their needs for nutrients 
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and regulate their intake of toxins when offered a 
variety of foods that differ in nutrients and toxins 
than when constrained to a single food, even if that 
food is "nutritionally balanced." 

The rate at which toxin-containing foods can be 
eaten likely depends on how quickly toxins can be 
detoxified and eliminated from the body (17). The 
general mechanism of detoxification involves con- 
version of more toxic lipophilic compounds into less 
toxic water-soluble compounds that can be excreted 
in the urine. These transformations require nutrients 
such as energy, protein, and water. Many toxins are 
excreted as conjugated amino acids, glucuronic acid, 
or sulfate, and the creation of these compounds 
yields organic acids that can disrupt acid-base bal- 
ance and deplete amino acids and glucose. Thus, 
detoxification processes reduce the amount of pro- 
tein and energy that otherwise would be available 
for animal maintenance and production. 

Supplemental energy and protein increase the abil- 
ity of animals to eat foods that contain toxins as di- 
verse as lithium chloride, menthol, terpenes, tannins, 
and saponins (46). Conversely, low levels of sodium 
in the diet restrict the amount of toxins an animal 
can ingest, and the sodium-depleting effects of many 
toxins may deter herbivores from eating plants low 
in sodium. Thus, supplemental nutrients help ani- 
mals cope with toxins and reduce the time they re- 
quire to adapt to toxins. Supplements offer the po- 
tential to increase the intake of plants that are habit- 
ually avoided, and that may therefore reduce biodi- 
versity by coming to dominate landscapes (44). 

Food intake and preference also depend on differ- 
ences in how individual animals are built morpho- 
logically and how they function physiologically, 
and even among closely related animals significant 
variation is common in the need for nutrients and 
the ability to cope with toxins (46). Thus, feeding 
and grazing practices that allow the individuality of 
animals to be expressed are likely to improve per- 
formance of the herd. Transient food aversions, due 
to eating the same food too frequently or in too 
large amounts, compound the inefficiency of single- 
food diets - whether in confinement, on pastures, or 
on rangelands - by depressing intake among indi- 
vidual animals, even if they are suited "on average" 
to that nutrient or toxin profile (38). 

Finally, learning plays a key role in an animal's 
propensity to eat foods that differ in amounts of nu- 

trients and toxins (37, 46). When herbivores are al- 
lowed to eat only the most preferred plants, they are 
not likely to learn to mix foods high in nutrients 
with foods that contain toxins. Conversely, herbi- 
vores encouraged to eat all plants in an area are 
more likely to learn to eat mixes of plants that miti- 
gate toxicity. Experienced animals who have 
learned to eat a variety of foods that differ in nutri- 
ents and toxins do so even when nutritious alterna- 
tives are available, whereas naive animals familiar 
only with the nutritious alternatives eat only that 
subset of familiar foods (40,58). 

Sadly, we know very little about how herbivores 
might also learn to use secondary compounds for 
health and medicinal benefits (16). While much re- 
mains to be learned, herbivores can learn to use 
medicines to attenuate the aversive effects of acido- 
sis as well as tannin and terpene toxicosis (16, 44). 
They also select diets that provide necessary 
amounts of energy and protein, synchronize the 
supply of energy and protein, balance supplies of 
macronutrients and toxins, and contain different 
kinds of complementary toxins (36,44, 45,46). All 
of these examples show that herbivores can learn 
associations among nutrients, toxins, and medi- 
cines. 

Implications for Grazing Management 
Coincident with our growing understanding of 

plant-herbivore interactions are ever-evolving views 
of how plants and herbivores should be managed to 
sustain productivity of soils, plants, herbivores, and 
people (5). Early attempts, such as rest-rotation 
grazing, addressed the needs of plants with less re- 
gard for herbivores, while forms of deferred rota- 
tional grazing attempted to better balance the needs 
of plants and herbivores. These practices focused 
on moderate utilization of key plant species and at- 
tempted to obtain more uniform dispersion of ani- 
mals across landscapes in order to maintain range 
condition and carrying capacity (54). 

These efforts were a first and important attempt to 
manage grazing in ways that recognize the needs of 
plants and herbivores. Nonetheless, there was para- 
dox: If these systems were improving landscapes, 
why were the numbers of livestock on rangelands 
being reduced? Why, even with reductions in num- 
bers, were riparian areas still being degraded, while 
uplands were often underutilized? Why, more general- 
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ly, were rangelands "understocked and overgrazed?' 
Holistic Resource Management - For the past 25 

years, an emphasis on the interrelated nature of sys- 
tems - biophysical, social, economic - has led to 
more holistic forms of decision making concerning 
management (19, 20, 49). As regards grazing, both 
short-duration and management-intensive approach- 
es emphasize the need to intensify management 
while considering biophysical, social, and economic 
facets of systems. 

Both have come to rely heavily on control of graz- 
ing, with the use of new technologies involving var- 
ious forms of electric fencing, to increase diet and 
habitat breadth by controlling time (how long pas- 
tures are grazed), timing (when pastures are 
grazed), and location (where) of grazing. In so 
doing, they attempt to better meet the needs of 
plants, thereby enhancing energy flow, nutrient and 
water cycling. As well, they emphasize enhanced 
animal performance, obtained by maximizing rates 
of intake of nutrients from plants maintained in 
vegetative stages of growth. 

While there is considerable controversy and ongo- 
ing debate about the merits of short-duration and 
management-intensive approaches to grazing man- 
agement (23, 34), these endeavors have made vast 
strides to integrate the science of plant-herbivore in- 
teractions with the art of grazing management 
across landscapes, and to influence people to oper- 
ate in holistic ways that consider ecological, eco- 
nomic, and social facets of management. 

Despite growing understanding of the science of 
plant-herbivore interactions and the art of grazing 
management, global, regional, and local paradoxes 
remain. Why are extensively and intensively man- 
aged systems deteriorating in some cases and im- 
proving in others? Why the marked increase in 
weeds during the past 25 years? Why has our em- 
phasis on high rates of livestock gain led to less 
productive ecosystems (26)? More generally, why 
do narrowly focused production systems from feed- 
lots (35) to rangelands (2) ultimately lead to "less 
resilient and more vulnerable ecosystems, more 
rigid and unresponsive management agencies, and 
more dependent societies" (26)? 

Strands in a Web of Culture, Ecology, and  
Economy - Barring sweeping changes in our own 
behavior, in attempting to manage grazing we come 
to cultural paradigms and paradoxes that may be in- 

surmountable. For example, even though grazing 
can enhance plant diversity in sagebrush-steppe 
ecosystems (4), diversity has declined during the 
past century as toxin-containing woody plants such 
as  sagebrush (Artemisia spp.) and juniper 
(Juniperus spp.) have come to dominate over 39 
million hectares of land in the Western U.S. (60). 

Domination by sagebrush is a result of interac- 
tions among social, economic, and ecological 
strands in a tightly woven web that influences how 
ecosystems are managed. Sagebrush dominance is 
due in part to the increase in the abundance of graz- 
ers such as cattle and elk relative to mixed feeders 
and browsers such as sheep, goats, deer, and ante- 
lope (9, 24). A combination of foragers can main- 
tain more diverse mixtures of plants, and the in- 
crease in abundance of shrubs such as sagebrush, 
and forbs such as leafy spurge and knapweed, is no 
doubt more than coincidentally related to the de- 
cline in goats and sheep, which reflects our cultural- 
ly conditioned preferences for cattle and beef. 

To exacerbate matters, traditional grazing man- 
agement likely has conditioned the palates of graz- 
ers who have learned to prefer grasses and forbs 
and to avoid shrubs (40, 46, 58). Their preferences 
have reduced fine fuels for fires, and along with 
policies of fire suppression during the past century, 
have helped to increase the abundance of sagebrush 
relative to herbs thereby setting the stage for severe 
fire storms that further reduce biodiversity of sage- 
brush-steppe (6 1, 62). 

The discovery of the importance of interactions 
between selective herbivory and fire, while unravel- 
ing one knot, led to another: Why under some con- 
ditions is management to enhance and maintain the 
abundance of key species of grasses and forbs suc- 
cessful, while in other situations plants such as 
sagebrush increase in abundance despite our best at- 
tempts to manage grazing? More generally, how do 
history, necessity, and chance influence the evolu- 
tion of ecosystems (43,45,58)? 

Escape Thresholds: History, Necessity, and 
Chance - Many grazing systems confine livestock 
to areas for long periods, which causes the same 
herbs to be grazed repeatedly, particularly during 
spring (6, 9). Under low to moderate grazing pres- 
sure on key species, palatable grasses and forbs de- 
crease in abundance relative to sagebrush. Given 
time, sagebrush eventually dominates the landscape 
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as grasses and forbs are grazed at ever increasing 
rates relative to sagebrush. The same scenario is oc- 
curring in ecosystems worldwide (44). 

Herbivores must consume enough to meet their 
nutritional needs and simultaneously avoid 
overingesting too much of any particular nutrient or 
toxin. In so doing, they affect the dynamics of vege- 
tation. We can make four generalizations about 
these relationships (44): (1) nutrient and toxin satia- 
tion limit biomass intake, (2) the mass of a plant 
chemotype (the biochemical characteristic of a for- 
age) that an animal can consume is usually insuffi- 
cient to meet daily requirements for energy and pro- 
tein, (3) a mixed diet is essential to meet nutritional 
needs and avoid poisoning, and (4) the impact of 
herbivory on a particular chemotype varies with the 
total available biomass of that species. 

Herbivores satiate on nutrients and toxins, and 
that influences the intake of plants (46). According 
to the satiety hypothesis, toxic plants should be 
least utilized when neighboring plants have one or 
more of the following characteristics: low levels of 
nutrients needed to mitigate toxicosis, high levels of 
nutrients that interact adversely with toxins, or tox- 
ins that are not complementary (44). If a plant as- 
semblage supplies appropriate nutrients, the thresh- 
old of toxin satiation will increase, which is consis- 
tent with the high levels of herbivory experienced 
by toxic plants that constitute a minor proportion of 
a nutritious diet. As a toxic plant becomes more 
abundant and the availability of nutrients declines, 
toxin-satiation thresholds and utilization will both 
decline. Thus, use of a plant may increase or de- 
crease without any change in its toxin content. 

These interactions are affected by the abundance 
of different plant chemotypes in a mix because nu- 
trient-toxin interactions satiate herbivores at critical 
upper and lower thresholds of plant abundance (44). 
Above these thresholds, herbivory will favor domi- 
nation by a chemotype as others are eaten at ever 
increasing rates. Below these thresholds, local ex- 
tinction is more likely as a species becomes increas- 
ingly less abundant. Thus, plants with less effective 
chemical or physical defenses can reach "thresholds 
of escape" at increasing levels of abundance, just as 
plants with more effective defenses can be reduced 
or  eliminated at lower levels of abundance. 
Collectively, these interactions set the asymptotes 
of functional responses that affect the population 

dynamics of plants and herbivores. Paradoxically, 
these interactions are influenced by management 
based on the notions of key species and moderate 
grazing, yet focusing on a key species can actually 
lead to its demise. 

Key Plant Species and Moderate Grazing - Many 
forms of management are based on the assumption 
that moderate grazing will maintain decreasers in a 
plant assemblage. These notions, summarized by 
Holechek et al., maintain: "Key management 
species are those on which management of grazing 
on a specific range is based. The key species and 
key area serve as indicators of management effec- 
tiveness. Generally, when the key species and key 
area are considered properly used, the entire pasture 
is considered correctly used ... In most cases one to 
three plant species are used as key species. These 
plants should be abundant, productive, and palat- 
able ... Key species are usually decreaser plants that 
are an important part of the climax vegetation. If 
the range has been heavily grazed, decreasers may 
be in short supply but they have the potential to be- 
come abundant if grazing pressure is reduced ... 
Under the key-species approach, secondary forage 
species ... will receive light use (10% to 25%), key 
species ... will receive moderate use (30% to 40%), 
and the ice-cream plants ... may be used excessively 
(over 40%)." 

However, by focusing attention on decreasers we 
ever so slowly facilitate animals eating their way 
out of house and home, and the problem is exacer- 
bated by our obsession with high rates of animal 
gain (34). Even our best attempts to favor de- 
creasers may inadvertently provide competitive ad- 
vantages to secondary species that will eventually 
come to dominate if they are not used by herbivores 
(63). Conversely, management that makes use of all 
plant species can enhance biodiversity. For in- 
stance, spring use of rangelands by cattle following 
winter use by mule deer is good for cattle and deer, 
but exclusive use by one species or the other leads 
to long-term changes in vegetation that eventually 
cause the demise of one species or the other ( I ) .  
Unfortunately, our culturally conditioned biases 
tend to favor one animal species to the long-term 
detriment of the other. 

It is strange indeed that focusing on one facet of a 
system leads to the demise of the facet of the sys- 
tem we wish most to sustain. As Holling points out 



December 2003 25th Anniversary 

"The very success in managing a target variable for 
sustained production of food or fiber apparently 
leads inevitably to an ultimate pathology of less re- 
silient and more vulnerable ecosystems, more rigid 
and unresponsive management agencies, and more 
dependent societies." Our focus on key species may 
lead inevitably to their demise. 

Ironically, we should focus grazing management 
on increaser species to maintain the abundance of 
decreaser species. This idea, while fairly obvious, 
has not been given due consideration in grazing 
management or in studies of how drought and defo- 
liation interact to influence the abundance of in- 
creasers and decreasers. Most grazing studies are 
far too short (3 to 5 years, 10 years maximum) to 
observe these delayed effects. Even less obvious 
than ecological shifts in response to grazing strate- 
gies is the influence of grazing practices on the 
learned behaviors of herbivores during their life- 
time and across generations (46, 58). By encourag- 
ing use of ice cream and decreaser species, might 
we inadvertently train animals to eat the best and 
leave the rest rather than to mix the best with the 
rest, thereby creating herbivore cultures that behave 
in ways counter to what we desire? 

Herbivore Culture and Grazing 
Management 

Our science and management of the past 25 years 
have both assumed that herbivores "just know" 
what and what not to eat and where and where not 
to go to forage. We have also been taught that her- 
bivores optimize their use of foods and habitats 
(53). While this is undoubtedly true, we have not 
understood how herbivores come to optimize and 
equally important, how past experiences influence 
optimization. Thus, it is ironic that even with our 
current understanding of herbivore optimization and 
new ways of managing grazing we are baffled when 
animal performance declines despite an abundance 
of suitable habitats and nutritious forages (27, 40). 
And our emphasis on managed grazing based on 
technology, while solving one set of problems, has 
created others: Why have we come to rely so heavi- 
ly on fences and grazing systems to manage live- 
stock when vast herds of wild herbivores apparently 
did so for eons without the help of humans (9,54)? 

The Overlooked Role of Herbivore Learning and 
Culture - Researchers and managers typically con- 

sider foraging only in terms of how the physical and 
chemical characteristics of plants influence an ani- 
mal's ability to achieve high rates of intake. The so- 
cial environment is rarely considered. This is an un- 
fortunate oversight because socializing with mother 
and peers helps young animals learn about every 
facet of the environment from the locations of water 
and cover to the kinds and locations of nutritious 
and toxic foods to hazards such as predators. These 
interactions have a lifelong influence on what an 
animal eats and where it goes. 

The impact of social learning on adaptation helps 
account for why herbivores of the same species can 
be found in very different environments and can 
survive on radically different foods (40, 46). A 
young herbivore learns what kind of creature it will 
be through social interactions. A calf reared in 
shrub-dominated deserts of southern Utah is differ- 
ent from a calf reared on grass in the bayous of 
Louisiana. A bison reared on shrub-dominated 
ranges in Alaska is different from a bison reared on 
grasslands in Montana. We typically consider cattle, 
elk, and bison to be grazers, and goats, deer, ante- 
lope, and sheep to be forb eaters and browsers. 
However, "grazers" can live nicely on diets of 
shrubs, and "browsers" can survive primarily on 
grass if they learn to do so. 

Learned adaptations for how to live in local envi- 
ronments mean that changes in management require 
animals to learn new patterns of behavior, which can 
decrease performance - body weight and condition, 
as well as conception rates - for 1 to 3 years (40). Jim 
Howell makes this point in Cows Have Culture Too - 
Understanding Livestock/Landscape Interactions: 
"For those of us managing ranches holistically, this 
whole issue of livestock culture has huge implica- 
tions as we begin to plan our grazing and develop 
our ranch infrastructure. In my opinion, it goes a 
long way to explaining why so many of us have 
struggled as we transition to planned grazing. If we 
can understand the components of culture and more 
deeply appreciate the ways that animals interact 
with their environments, I think we might be able to 
smooth out these discouraging curves." 

Once mastered, behavioral principles and prac- 
tices provide an array of solutions to the problems 
people face in managing to improve the integrity of 
the land and to make a living from the land (40). 
Unlike the infrastructure of a ranch such as corrals, 
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fences, and water development, behavioral solu- 
tions cost very little to implement and they are easi- 
ly transferred from one situation to the next. 
Unfortunately, scientists and managers often ignore 
the power of behavior to transform systems, despite 
compelling evidence. We know the environment, 
continually interacting with the genome during the 
growth and development of an organism, creates be- 
havioral responses (46). Though experiences during 
development in utero and early in life are especially 
critical, genome-environment interactions continue 
throughout life. Thus, the issue isn't if animals are 
adapting to ongoing changes in social and physical 
environments - they do so every day of their lives. 
The only question is whether or not people want to 
be a part of that process. Paradoxically, we influence 
behavior with what we do and with what we don't 
do. For those willing to understand how environ- 
ments interact with the genome to influence behav- 
ior, the potential is virtually unlimited. 

Using Understanding of Herbivore Culture to 
Manage Grazing - Herbivores learn to eat foods 
that differ in concentrations of nutrients and toxins 
in a manner consistent with their previous experi- 
ences with the mix of foods offered (58). If allowed 
to eat only the most preferred plants, herbivores 
may not learn how to mix foods high in nutrients 
with foods that contain toxins. On the other hand, 
herbivores repeatedly pressured to eat part of all the 
plants in an area may learn to eat mixtures of nutri- 
tious and toxic plants in ways that mitigate toxicity. 

This leads to the hypothesis that different systems 
of grazing management cause animals to forage in 
different ways (46). Assuming appropriate stocking 
rates, low stock densities for extended periods of 
time are likely to encourage selective foraging and 
re-grazing of individual plants, whereas high stock 
densities for short periods are likely to encourage 
diet mixing. If so, what was traditionally considered 
proper grazing management - rotational grazing at 
low stock densities - may have trained generations 
of livestock to use foods and habitats selectively 
(eat the best and leave the rest) thus inadvertently 
accelerating a decline in plant diversity and an in- 
crease in abundance of less desirable plant species. 
Conversely, high stock densities for short periods 
may train animals to use a broader array of foods 
and habitats (mix the best with the rest). 

This notion is based on three assumptions. First, 

the availability of foods is such that animals can eat 
foods that are biochemically complementary, and 
thus mix their diets in ways that facilitate eating 
plants that contain toxins. Secondly, "forcing ani- 
mals to eat all of the foods" involves training them 
through increasing stock density to eat a broader 
array of foods. Animals will voluntarily eat more of 
foods that contain toxins, and even gain more 
weight, if they also learn to eat a variety of sub-op- 
timal foods that are biochemically complementary, 
to minimize the impact of toxins and increase the 
intake of nutrients (46, 58). Animals who have 
learned to eat such an array of foods may continue 
to do so, even if they no longer graze at high stock 
densities. This view is not compatible with the idea 
of a linear relationship between stocking rate and 
animal performance, given the changes in perfor- 
mance that may occur if animals learn to eat com- 
plementary mixtures of plants. Finally, more even 
utilization of all plants for short periods enhances 
the ability of plants to regrow and minimizes the 
competitive advantages that occur for plants not 
grazed (6). 

The crucial question is: Do high stock densities 
cause animals to learn different patterns of foraging 
behavior? There is evidence to support this hypoth- 
esis. For example, Ray Banister, who manages 
7,200 acres of land in eastern Montana, has modi- 
fied his grazing management from reliance on rota- 
tional grazing to boom-bust grazing involving in- 
tense periods of grazing during the growing season 
followed by two growing seasons of rest (40, 46). 
Such intense grazing ensures that less palatable and 
weedy plants do not acquire a competitive advan- 
tage over more palatable species. The ranch has 
some of the highest vegetation cover and diversity 
in eastern Montana (Joe Fidel, Natural Resource 
Conservation Service, personal communication). 
The change from rotational to boom-bust grazing 
meant cattle could no longer select only the most 
preferred plants. Based on cow and calf perfor- 
mance, it took 3 years for Ray's cattle to adapt to 
the new grazing regime. Weaning weights of calves 
dropped from over 500 pounds to 350 pounds be- 
fore rebounding to over 500 pounds. During that 
time, cows learned to eat shrubs such as snowberry 
and sagebrush, which are usually considered un- 
palatable due to their levels of toxins, and they evi- 
dently learned to eat palatable and unpalatable 
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species simultaneously to mitigate the aversive ef- 
fects of toxins. 

Such learned patterns of behavior are likely to be 
transmitted from mothers to their offspring (3, 21, 
33, 55), resulting in cultures that enhance biodiver- 
sity and benefit soils, plants, and animals. A culture 
develops when practices that originate this way 
contribute to the group's success at solving prob- 
lems (52, 59). Cultures evolve as individuals in 
groups discover new ways of behaving - as with 
finding new foods or habitats or better ways to se- 
lect a nutritionally balanced diet. In herbivores, so- 
cial organization leads to culture, which is the col- 
lective knowledge and habits acquired and passed 
from generation to generation about how to survive 
in a particular environment. It is the process where- 
by young animals learn through their parents from 
their ancestors, and in which new behaviors learned 
by any member of the group - young and old alike - 
are passed from generation to generation. Finally, it 
is a process through which herbivore cultures 
unique to each landscape can influence in different 
ways the structure and functioning of particular 
ecosystems (43,44,45,46). 

Unfortunately, social organization and culture are 
rarely considered important in the structuring and 
functioning of ecosystems, and indeed we manage 
wild and domestic animals in ways that thwart the 
development of cultures perhaps to our long-term 
detriment (16, 46). If instead we were to allow cul- 
tures to evolve, we may lessen our need for techno- 
logical fixes and come to rely more on low-cost be- 
havioral solutions to the challenges we face in man- 
aging ecosystems (40). In the process, both our sci- 
ence and management would come to appreciate the 
processes that unite cultures and ecosystems. Such 
knowledge is likely to be invaluable for those who 
aspire to manage wild and domestic animals in 
ways that maintain the integrity of the animals and 
the land. 

With domesticated livestock, we have come to 
rely on fences and grazing systems rather than cul- 
ture to influence diet and habitat selection (46). 
Interestingly, social organization in herbivores may 
lead to rotational grazing without fences (40). This 
notion is based on four assumptions: (1) social her- 
bivores live in extended families, (2) maintaining 
the cohesiveness of families and their home ranges 
influences behavior, (3) individuals within families 

differ in their preferences for foods and habitats, 
and (4) families maintain their unique identities by 
avoiding prolonged contact with other families. If 
these assumptions are correct, then social interac- 
tions within families are likely to encourage animals 
to eat a broader array of plants and to forage in a 
greater variety of locations as individuals maintain 
the cohesiveness of the group and respond to differ- 
ent preferences of individuals within the group. 
Interactions among families are likely to further in- 
crease movements across landscapes as different 
families avoid prolonged contact with one another. 
Hence, diet and habitat breadth both may increase 
through social organization, and culture may be 
critical for maintaining the integrity of social 
species and the biodiversity of landscapes. 

If valid, these hypotheses have far-reaching impli- 
cations. Historically, social species such as bison 
played a central role in the structuring and function- 
ing of ecosystems, and there is an opportunity for 
social species including domestic livestock and 
bison to play a similar role today (56). To best real- 
ize this goal, we must understand not only how be- 
havior is influenced by modern grazing manage- 
ment techniques - strategic placement of water, salt, 
fences - we must also understand how social orga- 
nization and culture influence use of landscapes. 

Upshot: From Death Comes Life and 
Endless Transformation 

This glance back at the past quarter century ac- 
cents our ever-changing understanding of plant-her- 
bivore interactions and their inflections in grazing 
management, illustrates the paradoxes we confront, 
and shows how their ongoing resolution plays an 
integral role in science. As twentieth-century 
physics has shown, there is no absolute truth in sci- 
ence, all concepts and theories are limited and ap- 
proximate. Science is a quest for understanding, for 
truth, an attempt to account for observable phenom- 
ena, but science cannot be perceived as "true" or 
"final" in any absolute sense. It is merely a tentative 
organization of working hypotheses that, for the 
moment, best account for the facts concerning bio- 
physical processes whose interconnections are the 
fabric of a web characterized by change. Even more 
paradoxical than our ever changing scientific under- 
standing is our apparent inability to manage in ways 
that are sustainable: How does one manage ongoing 
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interrelationships among facets of complex, wholly 
interconnected, poorly understood, ever changing 
ecological, cultural, and economic systems, in light 
of a future not known and not necessarily pre- 
dictable, in ways that will not diminish options for 
future generations? 

Perhaps in our quest to concretize - to understand 
and to manage sustainably - we miss the point. 
Perhaps, we live in a biosphere that as Stuart 
Kauffman argues in Investigations "is doing some- 
thing literally incalculable, nonalgorithmic, and out- 
side our capacity to predict, not due to quantum un- 
certainty alone, nor deterministic chaos alone, but 
for a different, equally, or more profound reason: 
Emergent and persistent creativity in the physical 
universe is real." Perhaps the notions of death and 
resurrection, common in mythologies from through- 
out time, are the essence not only of plant-herbivore 
interactions, but of existence in the biosphere and 
the cosmos (10, 11,30). 

If so, then as Kauffman surmises in At Home in the 
Universe "...the fate of all complex adapting systems 
in the biosphere - from single cells to economies - is 
to evolve to a natural state between order and chaos, 
a grand compromise between order and surprise. 
Here at this poised state, small and large avalanches 
of coevolutionary change propagate through the sys- 
tem as a consequence of the small, best choices of 
the actors themselves, competing and cooperating for 
survival ... on small and large scales, we all do the best 
we can but will eventually be hustled offstage by 
some unanticipated consequence of our own best ef- 
forts." 

So, in the process of exploiting existing niches, 
new niches are created by the players themselves, 
each cooperating and competing in their quest to sur- 
vive. On small and large scales, each thing - organ- 
isms in ecology, institutions in society, technologies 
in economies - in its pursuit of a place in the sun, a 
niche, sows the seeds that ultimately lead to its 
demise. There is no denying that fact for social orga- 
nizations, technologies, and economies. The mean 
lifetime of a Fortune 500 company is less than half 
our lifetime, and most companies live very much less 
- typically no more than 5 years (50, 51). The fate of 
species in the biosphere is no better: greater than 
98% of all that have ever lived are extinct. And the 
fate of individuals? Well, they're all gone. 

This philosophical concept is not new. Ages ago, 
the Buddha taught that "all compounded things are 

impermanent" and the Sutras advised "Like a star, 
an optical illusion, or a flame, A magical illusion, a 
dewdrop, or a bubble, Like a dream, a flash of light- 
ning, or a cloud - So should one consider all com- 
pounded things." The Dalai Lama instructs "Since 
everything arises complete from the outset, the birth 
of things comes together with the seed or potential 
for their dissolution." (14, 15). No, the notion is not 
unprecedented but it is hard to accept that we are all 
weeds on our way to extinction. We are actors on 
stages we help to create, vying for roles we hope in 
vain to preserve. In the short term we endeavor to 
maintain that which in the long term is impossible 
to sustain. 

S o  what is  one to do? Give up in despair? 
Certainly not. The challenge is to learn to accept the 
world as it moves and changes - to play the game. 
And one way to play the game, perhaps the only 
way to persist for any length of time, is to open up 
to others of disparate beliefs - to integrate social, 
biophysical, and economic values of peoples from 
vastly different backgrounds. In that sense, "love 
your enemies" has very practical implications. By 
so doing, we increase the likelihood of managing in 
ways that consider more than one "target variable" 
and thus maximize the diversity of options upon 
which to act. This is consistent with Stuart 
Kauffman's thesis that life co-evolves to a liquid 
phase - "edge of chaos" - between too rigid (ice) 
and too fluid (gaseous) behavior; in the process, we 
and all other creatures forever push our way into 
novelty - molecular, morphological, behavioral, or- 
ganizational. Life is an odd blend of tradition and 
innovation, curiosity and caution: "smart" entities 
that survive for long find a balance between the 
two, while those who are too cautious (frozen) or 
too curious (gaseous) quickly go extinct. 

By interacting with others of disparate back- 
grounds, we can also create crucial blends in sci- 
ence and management. Ever increasing scientific 
understanding of nature combined with manage- 
ment innovations based on scientific principles can 
help us to maintain fluidity, but we typically do not 
integrate among diverse scientific disciplines or be- 
tween science and management. As Stuart 
Kauffman writes in Investigations "We have 
thought in part, that the unfolding of society and 
culture could be brought under the sway of science. 
On the other hand, Sun Tzu, Four centuries prior to 
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Christ, and Clausewitz, in the early nineteenth cen- 
tury, in, respectively, The Art of War and On War, 
both stressed the totally unexpected ways of battle 
and the need for intuition and command genius, 
whatever the science lying behind strategy and tac- 
tics. Science and art - the practical getting on with 
it, wissen versus konnen in German, "know that" 
versus "know-how" in English, mingle in our daily 
lives. Yet konnen, "know-how" has no place in our 
science. Why?" 

We need more than ever a blend of know-that and 
know-how in the science of plant-herbivore interac- 
tions and art of grazing management. That blend 
will help us all to better appreciate how history, ne- 
cessity, and chance influence the behavior of eco- 
logical, cultural, and economic systems, and how 
we can use that understanding to manage ever- 
evolving ecosystems (43, 45, 46). Ultimately, seem- 
ingly paradoxically, creativity comes from the 
union of pairs of opposites, as each polarity cease- 
lessly dies to itself and resurrects anew (39). 

About the Author: Frederick Provenza is a professor with 
the Department of Forest, Range and Wildlife Sciences, Utah 
State University; Logan. 
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Rangelands & Society 
Crisis, context, and the reluctant socialization of the range profession. 

By Mark W. Brunson 

The range profession was born of crisis. The ori- Thus Idaho Gov, John Evans, in a speech to the 
gins of range management in the United States are Idaho Cattleman's Association reprinted in the pre- 
usually traced to a critical situation in the late 1880s mier issue of Rangelands, warned that a nation of 
and 1890s, when severe drought and harsh winters city-dwellers were seeing the West in a new way, 
led to heavy cattle losses, thereby forcing livestock with range forage viewed as "a commodity to be 
producers to respond to problems of uncontrolled kept, not used" (p. 5). 
overgrazing that careful observers had been noting Rancher J.W. Swan lamented that in decisions in- 
for a quarter-century or more. volving public rangelands, "The scientist has given 

Later range science gained a permanent place in way to the lawyer, the judge, and the environmen- 
the Forest Service with the establishment of the talist" (p. 95). From within the ranks of range scien- 
Great Basin Experimental Station after repeated tists the warning was echoed by Bartolome, who 
devastating floods in Utah were blamed on range urged range managers to become active participants 
degradation, primarily by sheep (1 I). The Bureau of in policy discussions lest decisions about range- 
Land Management (BLM) arose from the dust of lands be made entirely by persons who understand 
the 1930s, when Congress finally addressed neitherrangesciencenorthedataitproduces. 
decades of land abuse by placing administration of Over the years range professionals have risen to 
the remaining unsold western lands into the hands the challenge of reversing rangeland degradation 
of a newly formed Grazing Service staffed by grad- via the ingenious application of scientific principles 
uates of the fledgling range management programs to management and policy. Improvements have 
at western universities. been gradual, sometimes painfully slow, but clearly 

Twenty-five years ago, the pages of the new jour- visible (as have been the occasional but inevitable 
nal Rangelands were brimming with predictions of failures). However, in the crisis of context, catastro- 
yet another crisis. But this time the crisis was of a phe often appears as imminent today as it ever was. 
different sort - a crisis of context. There had been In this paper I assess the range profession's re- 
no catastrophic change in rangelands themselves; sponse to this crisis of context - how we addressed 
instead, the larger social and political context of it then (based on an analysis of early issues of 
range management had changed in ways that we Rarzgelands), how we're addressing it now, and 
weren't prepared to address. While we prided our- how we can address it in the future. I'll re-examine 
selves on being able to solve problems of sustain- the nature of the crisis itself. My critique will show 
able forage production, we weren't sure how to that we've come a long way, but to some extent it 
cope with this new sort of crisis: The American has happened in spite of ourselves. And I suggest 
people had rediscovered rangelands, and they didn't that we'll fare better if we further broaden our vi- 
seem to like what they thought they saw. sion of who we are and what we do. 
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Looking Back 
To begin, it is helpful to review the situation con- 

fronting the range profession as the 1970s drew to a 
close. A small but effective wilderness preservation 
movement, focused on western public lands issues, 
had merged during the turbulent Sixties with a 
much larger environmental movement that original- 
ly had put most of its effort into urban problems 
such as air and water pollution. 

New laws such as the Endangered Species Act 
(ESA) and National Environmental Policy Act 
(NEPA), while not designed primarily to address 
problems of the western rangelands, applied to 
those lands nonetheless. The Bureau of Land 
Management had a new "organic act," the Federal 
Lands Policy and Management Act of 1976 
(FLPMA), which established a multiple-use man- 
date for the BLM similar to that of the Forest 
Service. Moreover, the new law added BLM lands 
to those eligible for protection under the Wilderness 
Act. Both the BLM and Forest Service had begun 
comprehensive efforts to identify which of their 
lands - including rangelands largely ignored in earli- 
er wilderness discussions - were eligible and suit- 
able for inclusion in the National Wilderness 
Preservation System. Due to continued public inter- 
est in environmental issues, as well as the detailed 
legal requirements of NEPA, a new profession of en- 
vironmental activists had arisen, and its practitioners 
kept their vigilant eyes on rangelands (though not 
yet as constantly as on forests or rivers). 

Meanwhile, post-war economic and social 
changes had led to a shift in how Americans viewed 
the public lands. An increasingly urban and affluent 
society began to value forests and rangelands as 
much or more for their "amenity values" - scenery, 
biodiversity, non-consumptive recreation, etc. - as 
for commodities such as forage, timber, minerals, 
and wild game. 

The first generation of post-war suburban college 
graduates was hitting the job market; many sought 
and found employment in federal land management 
agencies that had grown rapidly in response to new 
congressional mandates. Each of these societal 
shifts meant Americans were becoming more aware 
of rangelands, but for different reasons than before. 
(These trends, and their implications for land man- 
agement, are discussed in detail by Brunson and 
Kennedy). 

All of this was worrisome to range professionals. 
The alarm was clearly sounded on the pages of 
Rangelands. I have already noted the concerns 
voiced by Bartolome and Swan, who focused on the 
darker side of change. Some found the prospect of 
wilderness designation or other preservation efforts 
especially daunting (19, 22). Criticism was leveled 
not only at "outsiders" and environmental activists, 
but also at agencies like the BLM that were accused 
of deliberately trying to sabotage the grazing pro- 
gram (18) or of failing to deal fairly with ranchers 
(12). 

Yet others sounded a different note. High-ranking 
federal officials used the pages of Rangelands to re- 
assure readers that livestock grazing would contin- 
ue on the public lands and that the agencies were 
committed to improving the stability of the ranch- 
ing industry (14, 15). 

Others suggested that the public participation re- 
quirement of NEPA offered opportunities to influ- 
ence policy (1,7). A politically active sheep rancher 
predicted that pressure would be relieved because 
"the bloom is off the environmental rose" due to 
what he saw as ill effects of environmentalism on 
the economy ( 1  6). 

So how did the profession respond? Voices from 
within and outside the range profession were urging 
us to fight for the status quo. To a large extent, 
that's exactly what we tried to do. This was the hey- 
day of the Sagebrush Rebellion, a backlash move- 
ment of rural and Western states' rights advocates 
who helped elect Ronald Reagan to the presidency. 
Vols. 2 and 3 of Rangelands offered a series of arti- 
cles on the Sagebrush Rebellion. Politicians such as 
Gov. Evans of Idaho and Sen. Malcolm Wallop of 
Wyoming, as well as academics like economist 
Bruce Godfrey and policy expert Bern Shanks. of- 
fered suggestions on how to push against the envi- 
ronmental tide and maintain traditional rangeland 
uses. But as President Reagan and the Sagebrush 
Rebels soon learned, national political realities 
would prevent a significant shift in land-use control 
to the rural West. 

To be sure, there also were constructive sugges- 
tions on how to embrace change. Many in the pro- 
fession embraced the advice of E.  William 
Anderson, who offered Coordinated Resource 
Management (CRM) planning as a way to work 
with environmentalists. A few authors discussed 
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how ranchers could take economic advantage of the 
increased interest in rangeland recreation, though 
the term "recreation" in these cases generally meant 
"hunting" (e.g., 17). These, however, were the ex- 
ception rather than the rule. 

Rangelands also offered a series of articles on 
how range managers could become better commu- 
nicators in political and public arenas. A question 
that remained unexplored was, "What should we 
communicate about?" An outsider looking over the 
pages of Rangelands in 1979 would be excused for 
assuming that "livestock production" and "range 
management" were synonymous terms. Thus when 
range managers urged communication with the pub- 
lic, they really meant explaining to the public in a 
scientifically defensible way why grazing was the 
highest and best use of the range. The idea was that 
we're the scientists, we're the experts, and if we 
could only get urban Americans to hear us they'd 
quickly yield to our better judgment. 

The trouble with this approach is that scientific 
data are supposed to be objective while judgments 
about "best use" are inherently subjective. We in 
the natural resource professions typically labor 
under the impression that our job is to manage na- 
ture. But it isn't. Bunchgrasses and sage grouse 
don't pay our salaries. People pay our salaries, and 
they do so because they think people will benefit 
accordingly. In fact, we manage a relationship be- 
tween society and nature. If we observe change in 
nature, we may need to respond by changing our 
management. And if we observe change in society, 
we also may need to respond by changing our man- 
agement. That wasn't the message that was emanat- 
ing from the pages of Rangelands in 1979 and 
1980. We were being urged to change society. So 
we tried, and largely failed. 

This leads us to the other possible response that 
the profession didn't embrace - at least not right 
away. We didn't apply principles of scientific in- 
quiry to this crisis, as we had done in earlier cases 
where changes in range management were seen as a 
potential solution. I believe this is because we 
didn't recognize that science - or to be more pre- 
cise, social science - had anything helpful to tell us. 

A telling example comes from an article exploring 
the nature of the range profession (13) wherein the 
author saw range science as a synthesis of knowl- 
edge drawn from many disciplines, from soil sci- 

ence to ecology to economics to animal physiology 
(Fig. I). What was missing from his model was any 
mention of the non-economic social sciences: soci- 
ology, anthropology, political science, and so on. 

Looking Around 
One of the most striking things I notice in reading 

the first few issues of Rangelands is that so little 
has changed over the past 25 years in our percep- 
tion of the world around us. We still perceive a cri- 
sis, and it's not that much different from the crisis 
we feared a quarter-century .ago. Many of the press- 
ing issues of 1979 are the same ones we're dis- 
cussing today: the lack of weight given to "sound 
science7' in natural resource decision making, 
changing demographics of the students in university 
range programs, lack of public knowledge about 
how rangelands contribute to food and fiber produc- 
tion. Widespread concern about wilderness designa- 
tion has largely disappeared, but now we need to 
learn how to manage new national monuments on 
BLM rangelands. There's the huge new issue of 
rangeland habitat losses to subdivision, but even 
that issue falls into a familiar pattern: To many of 
us, the clearest threat to sound range management 
remains the same urban America that we railed 
against 25 years ago. 

So what happened? Did we succeed well enough 
to fend off disaster, but not well enough to sway the 
public to our point of view? Or were the skeptics 
right when they predicted that the pendulum was 
about to swing away from an environmental protec- 
tion stance? Analysis of trends in environmental at- 
titudes suggests that neither answer is very close to 
the mark. 

The pendulum does swing every once in awhile, 
but not very far. There's little chance of returning to 
the multiple-use heyday of the 1950s and 1960s 
(nor would most range professionals today want to 
see such a return). On the other hand, the crisis 
doesn't appear to have been as imminent nor as 
sweeping as the doomsayers predicted. That disas- 
ter was averted doesn't seem to have much to do 
with how range professionals did or didn't respond. 
More likely, it simply underscores the point that we 
hadn't relied on social science to help us understand 
what was going on. It's as though we took a few ob- 
vious but somewhat anomalous data points - e.g., 
political statements of a loud minority, or isolated 
but well-known court decisions - and assumed they 
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Figure 1. This diagram from the first year of Rangelands 
described range science as drawing its ideas from numer- 
ous disciplines. Conspicuous in their absence are the non- 
economic social sciences. (Reprinted from Johnson). 

represented a broader truth without doing any more 
systematic analysis. 

Contrary to predictions, Americans did not be- 
come less environmentalist during the 1980s. 
Sociologist Riley Dunlap, who has done the most to 
chart trends in global environmental attitudes over 
the past three decades, reported in 1987 that "levels 
of public support for environmental protection re- 
mained surprisingly strong in the face of energy 
crises, economic downturns, and tax revolts" (p. 7). 

His work since has found similar consistency in 
opinions throughout the industrial world. In 1994, 
political scientist Brent Steel and I studied 
Americans' attitudes specifically toward public 
rangelands. We found: citizens overall were con- 
vinced there was a problem with public rangelands 
and it was probably getting worse; a majority felt 
public rangelands need higher levels of protection; 

levels of knowledge about rangelands were low, so 
that attitudes about the environment in general 
were being projected onto a question about range- 
lands; and urban respondents were more likely than 
rural ones to believe more protection was needed 
(4,5). 

So if it's true that the public generally is skeptical 
about how well rangelands have been managed, 
why hasn't the pressure gotten stronger? I believe a 
big reason is that negative attitudes toward public 
lands and grazing management are confounded by 
positive attitudes toward agriculture. Not long ago, 
my colleague George Wallace and I reviewed stud- 
ies of attitudes toward ranching and livestock pro- 
duction. We found that while people tend not to 
like livestock in specific situations - e.g., when 
they're encountered in a favorite public place - 
they love the idea of ranching in principle (6). Thus 
grazing management on public rangelands may 
face less pressure than other commodity uses of 
public lands that aren't so closely tied to the ro- 
mance of the Western frontier. 

But most range professionals aren't ranchers, and 
it's not clear how far the "halo effect" of positive 
feelings about agriculture goes toward protecting 
the public image of a profession made up of acade- 
mic and government scientists and managers who 
focus on a relatively obscure natural resource. That 
leads me to a different crisis that occupies our atten- 
tion today: our struggle to maintain the viability, 
and assert the relevance, of the Society for Range 
Management itself. One reason we face this crisis is 
that we haven't really come to grips with the previ- 
ous one. 

For several years our annual meetings have been 
full of discussions about whether we should change 
our name, jettison the "Trail Boss" logo, start a new 
ecology journal, or otherwise take steps to modern- 
ize and "green up" our image. So far we haven't 
done any of those things, largely because we don't 
want to repudiate a fine heritage of working to 
solve important natural resource problems for the 
benefit of both human and biotic communities. 

I believe this ongoing discussion reflects two 
things: first, after 25 years we're still worried that 
we're not very well understood; but second, we 
now recognize that the problem rests as much on 
our failure to keep pace with the demands of an in- 
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creasing "environmentalized" public as it does on 
the public's failure to understand why their de- 
mands may be counter-productive. 

Or maybe we are keeping pace, but we just don't 
recognize it yet. Here's what I see, as a social scien- 
tist who studies attitudes and behaviors toward nat- 
ural resources, when I consider our current "identity 
crisis." First, a phenomenon recognized by Godfrey 
25 years ago - the increasing proportion of urban 
and suburban students majoring in range manage- 
ment- continues today. These students see range- 
lands through a wider lens than those who may 
have dedicated their lives to improving forage pro- 
duction primarily for livestock or big game. They 
don't necessarily reject those goals; they simply see 
them as part of a wider spectrum of worthy goals. 
Increasingly it is they, and not we "veterans," who 
constitute the profession. 

Second, this has gone on long enough that univer- 
sity range faculties also have changed their orienta- 
tion. Many range scientists these days value range- 
lands mainly as ecosystems whose biotic and abiot- 
ic components are fascinating to study, without car- 
ing how society makes use of them (or caring most- 
ly about how society's uses can have undesirable 
consequences for rangeland ecosystems). These sci- 
entists don't necessarily publish in the Journal of 
Range Management - maybe because ecology jour- 
nals are more prestigious than ours, but more likely 
because they want their work to be seen by other 
ecologists including those outside range depart- 
ments. This is worrisome because the best range- 
land science isn't always found in our best range- 
land journal, but we can also take heart that our 
sphere of influence is widening to include others 
outside our core profession. 

Similarly, the recent decline in the number of aca- 
demic departments dedicated solely to range man- 
agement is a problem if rangelands are forgotten in 
the process. However, it's also a sign that our pro- 
fession is adjusting - however disconcerting that 
may be - to a world where rangelands are valued as 
part of a larger biosphere whose problems extend 
across traditional ecological and disciplinary 
boundaries. 

In other words, the range profession is coming of 
age. We all know growing up can be very uncom- 
fortable. But the alternative is worse. 

Looking Ahead 
That leads me to an optimistic ending. My origi- 

nal premise was that the range profession of the late 
1970s faced a crisis it didn't know how to confront 
- a crisis not in how we manage rangelands them- 
selves, but in how we manage the relationship be- 
tween rangelands and society - a crisis in the soci- 
etal context in which our profession operates. We 
didn't address this crisis well, partly because we 
didn't follow our usual response to crisis: We didn't 
apply the scientific method, because we hadn't real- 
ly embraced the social sciences that are best 
equipped to apply it. 

Today that's not the case. One example of how the 
range profession is growing up is that we've begun 
to embrace the social sciences. A dozen years ago 
when I earned my Ph.D., I chose to study rangeland 
issues in part because hardly anyone else was doing 
it. I could see that someone like me was needed. 
But at first I felt I was the only one who saw that. 
My grant proposals drew kind words, but no funds. 
My faculty position was in forestry; no range pro- 
gram would hire someone like me. My closest peers 
in the profession were a few natural scientists who 
recognized that the human dimension was impor- 
tant, and chose to study and write about it. 

Things have changed. In 2002, a range faculty at a 
U.S. university for the first time advertised and 
hired someone primarily to be a range social scien- 
tist. The Journal of Range Management has made 
social science a general subject area, and added an 
associate editor with that expertise. Social scientists 
are often included in grant proposals for multi-dis- 
ciplinary studies of important issues in range sci- 
ence and management. The next time our profes- 
sion is confronted with a looming problem that de- 
rives mainly from the societal context of range 
management - and several such problems are al- 
ready out there - we'll be better equipped to under- 
stand and hopefully alleviate it. 

These are just a few examples of how the U.S. 
range profession is responding to the crisis of serv- 
ing an urbanized society that knows less than it 
should about range management, but asks more 
from range ecosystems than they can produce. 
Slowly, often reluctantly, we're coming to terms 
with our future. 

Many of the challenges of 25 years ago are still 
with us: We need to work harder on public outreach 
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and education; we need to participate more effec- 
tively in decision processes; we still need to stand 
up for science. I, for one, am more convinced than 
ever that we can. 

About the Author: Mark Brunson is an associate 
professor in the Department of Environment and 
Society at Utah State University, Logan. 
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Transitions in Rangeland Evaluations 
A review of the major transitions in rangeland evaluations during the 

last 25 years and speculation about future evaluations. 

By David A. Pyke and Jeffrey E. Herrick 

Concepts and practices of rangeland evaluation well as fish and wildlife populations that co-occur 
have evolved with time. Twenty-five years ago, if with livestock on our rangelands. 
evaluations even were mentioned in textbooks, the New technologies in remote sensing allow us to 
focus was on upland areas, ignoring wetlands and view land changes over much larger areas than in 
any transitional areas associated with streams and the past. Our increased understanding of the impor- 
lakes. Evaluations emphasized inventories of biolog- tance of linkages among the living components (all 
ical and physical characteristics of upland units, and of the interacting organisms) and non-living compo- 
determined status and trends of these characteristics nents (e.g., soils, air, and water) of rangelands and 
as a surrogate for the status and trends of rangelands processes occurring within rangelands (e.g., nutrient 
as a whole. Evaluations of rangeland status, refen-ed and water cycling as well as energy flow) has led to 
to as rangeland condition, relied heavily on mea- the development of new approaches for evaluating 
surements of the variety of vascular plants present, rangelands. We even occasionally try to include so- 
and a cornparison of these measurements against a cial, economic, and legal aspects of rangelands in 
standard amount or proportion of these plants. evaluations. 

In recent times, we continue efforts to determine This article is an opportunity to review the major 
the status of rangelands and evaluate any changes in transitions in rangeland evaluations during the last 
a plant community relative to a standard. However, 25 years and realize how much change has occurred 
the traditional approaches no longer meet the needs in our approaches. It also provides an opportunity to 
of rangeland managers. New tools are being devel- speculate about the future evaluations. 
oped to address three issues: (1) increased demand 
for indicators that reflect ecosystem function and Step Back in Time 
that ase relevant to multiple uses and values in up- A specific year to pick is a bit arbitrary, but if we 
land systems, (2) increased importance of wetland, look back 25 years to 1978, we find ourselves in the 
riparian and aquatic communities as integral parts age of rangeland inventory. This was a period of 
of rangeland ecosystems, and (3 )  the need for wan- about 20 to 30 years devoted to the systematic ac- 
titative, consistent national and regional evaluations quisition and analysis of resource information need- 
that effectively address both of the first two issues. ed for planning and managelnent of rangelands. 

In addition, we are increasing our understanding Prior to that period, livestock carrying capacities 
of the importance of spatial relationships among were being calculated and livestock stocking levels 
different land units in both upland and riparian we,-e bejng adjusted, but we often knew little about 
ecosystems. We now recognize the need for evalua- the potential of the land to support varieties of 
tions that look beyond local management units and plants and animals. 
single dominant uses, like livestock grazing. We By 1978, some of today's major players in range- 
think now about watersheds, basins, and regions. as land evaluation were fresh out of college, taught by 
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the experts and well read in the latest textbooks. 
The third addition of Range Management by 
Stoddard, Smith and Box devoted a chapter to in- 
ventory and evaluation. Rangeland Management by 
Heady stated that a complete textbook should be 
devoted to the subject of inventory and planning. 

In a series of acts during this period, the U.S. 
Congress mandated that inventories of natural re- 
sources be conducted by federal agencies. The 
Congress passed the Resources Planning Act of 
1974 (U.S. Forest Service), the Federal Land Policy 
and Management Act of 1976 (Bureau of Land 
Management), and the Soil and Water Resources 
Conservation Act of 1977 (Soil Conservation 
Service). These acts all required inventories of the 
natural resources in the nation. To meet these re- 
quirements, the Bureau of Land Management 
(BLM) initiated the Soil Vegetation Inventory 
Method (SVIM), the U.S. Forest Service (USFS) 
identified and mapped habitat types and the Soil 
Conservation Service (SCS now Natural Resource 
Conservation Service, NRCS) implemented the 
National Resources Inventory on non-federal lands 
including rangelands. The SCS, according to the 
1976 National Range Handbook, continued to de- 
scribe soils using standard survey methods and to 
identify range sites, lands with soils and climates 
that can support a certain set of plant species and 
can produce an anticipated amount of biomass. 
Eventually, the BLM abandoned the SVIM in favor 
of the range sites of the SCS. 

These inventories laid the foundation for measur- 
ing rangeland condition and trend. Rangeland con- 
dition is an indicator of the current status of a 
rangeland location, whereas trend indicates the 
changes in that status over time. All agencies used 
variations of a similar approach to estimate condi- 
tion and trend. This approach was proposed by E. J. 
Dyksterhuis in 1949 and relied on an understanding 
of livestock preferences for plant species and on un- 
derstanding the nature of plant community develop- 
ment (plant succession) during periods of livestock 
grazing and after periods when livestock grazing 
was removed from the land. 

In some cases, current plant communities were 
compared to an expected climax or late-succession- 
a1 community (the communities that would develop 
with only minimal disturbances). In other cases, the 
current community was compared to a hypothetical 

proportion of plants that tend to decrease, increase 
or invade following livestock grazing, or to a pro- 
portion of desirable, intermediately desirable and 
undesirable plants for livestock. The proportions al- 
lowed managers to quantify rangeland condition 
and classify the land into condition classes (excel- 
lent, good, fair, and poor) or successional stages 
(potential natural community, or late-, mid- and 
early-sera1 community). 

This focus on plant community development was 
based on the notion that plant communities devel- 
oped in predictable ways through time, resulting in 
relatively self-perpetuating communities when dis- 
turbances were minimal. This succession-based the- 
ory assumed four possible outcomes as impacts of 
livestock grazing increased in severity. First, desir- 
able plants, or those sensitive to livestock impacts, 
would decrease in dominance as livestock grazing 
impacts became more severe. Second, undesirable 
native or grazing-tolerant plants would increase in 
dominance to a point and then eventually decrease 
with increasing livestock impacts. Third, invasive 
plants would colonize and become dominant when 
severe livestock impacts reduced the dominance of 
native plants. Lastly, if livestock grazing impacts 
were relaxed, then changes in plant communities 
caused by livestock would be reversed. 

Managers measured plant dominance for these 
condition classifications using either plant cover or 
biomass. Managers were expected to reduce live- 
stock numbers or adjust grazing seasons when 
rangeland conditions declined. Based on succes- 
sional theories, the vegetation was expected to re- 
spond in a favorable fashion (Fig. 1). However, 
even in 1975 when Range Management 3rd Edition 
was published, the authors questioned the underly- 
ing assumptions that climax or late-successional 
communities should be the ultimate goal and that 
community succession would allow rangeland con- 
dition to improve coincident with adjustments in 
livestock management. 

The focus on rangeland condition also required 
classification of rangelands into categories for pur- 
poses of communication, comparison, and general- 
ization. Rangeland units were placed in discrete 
plant groupings using different methods in the dif- 
ferent agencies. The USFS used a vegetation com- 
munity type or habitat type approach. This tech- 
nique was an approach developed by Daubenmire, 
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who described forest and rangeland vegetation 
communities in Washington State. He was an advo- 
cate for the concept of the climax plant community 
and for the ability of managers to identify discrete 
assemblages of plants for a given soil and climate 
ternred plant associations. 

Other land management agencies in a e  U.S. A. ul- 
timately hllowed the mge site concept of the SCS. 
The range site concept was Iater broadened and re- 
nmed as emlogical sites, The NRCS in 1997 de- 
fined both range sites md e~:uIogicaJ sites as a kind 
of l a d  with specific physicd characteristics that 
differs from other kinds of land in its ability to pro- 
duce distinctive kinds and amounts of vegetation in 
resp'onse to management. Generally, a soil series 
has one unique ecologicd site that is conelated to 
it, whereas an ecological or rage site often in- 
cludes several potential soil series within it. Habitat 
types and range or wological sites are similar in 

concept. The USFS eventually modified its habitat 
type approach to ecological types so that it became 
similar to ecological sites. 
During the age of inventories, concerns about the 

effects of livestock grazing on plant communities 
were driving much of the efforts to evaluate range- 
lands. It therefore was essential to develop a system 
for describing intensities of animal utilization of 
plants. Utilization commonly was d e a d  as a per- 
centage of the current forage production consumed 
or destroyed by a l l  gazing animals during st year. 
Net forage production is estimated directly by mea- 
suring biomass or weight and indktIy by a variety 
of estimation techniques including height-&weight 
ratios md stm counts. The term utilization refers 
commonly to a single species or to a management 
unit. It is more difficult to measure and interpret 
utilization for a management unit than a singre 
species. 
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During this time, the key species concept was ap- 
plied to utilization. As Stoddard, Smith and Box in 
their 1975 textbook pointed out, this concept re- 
quired land managers to select up to four plant 
species to monitor. Those selected needed to be of 
sufficient abundance and palatability to livestock to 
justify their use as an indicator of the degree of uti- 
lization for the management unit. These species 
constituted the majority of the forage for livestock, 
and the underlying assumption was that monitoring 
the use of these species and adjusting livestock 
management to achieve their appropriate degree of 
use would ensure appropriate use of the whole man- 
agement unit. 

There were practical benefits to this approach, but 
there were obvious weaknesses. This concept tend- 
ed to sacrifice less abundant, yet highly preferred 
species on the unit. This occurred because livestock 
were allowed to graze until utilization met the de- 
sired amount for the key species, however highly 
preferred species would be sacrificed if they were 
less abundant because they would experience 
overuse before the key species achieved its level of 
proper use. Because many rangelands in the west- 
ern U.S. were still recovering from intensive graz- 
ing use during the early 19007s, some less-abundant 
and highly palatable species may have been extir- 
pated or held in low proportions in these rangelands 
as a result of managers applying this concept. 

During the 1970's and early 1980's ecologists in- 
creasingly recognized the importance of biological 
diversity, including the concepts of both species 
richness (numbers of species) and evenness (pro- 
portional distribution of cover or weight among 
species). Rangeland management textbooks indi- 
rectly referred to diversity as "plant composition" 
and only emphasized its relationship to determining 
rangeland condition. Since rangeland condition was 
heavily weighted toward dominant plant species or 
species preferred by livestock, the monitoring and 
maintenance of less dominant species, as would be 
done using diversity measures of species richness 
and evenness, was minimized. 

Our 25-year historical perspective helps us realize 
that evaluations of rangeland focused almost exclu- 
sively on the impacts that livestock made on upland 
vegetation and on how vegetation responded to ad- 
justments in livestock management. Our evalua- 
tions assumed that upland vegetation was an ade- 

quate indicator for all components of a rangeland 
ecosystem. Did upland communities adequately de- 
scribe riparian communities? Were we failing to 
evaluate some important aspects of our rangeland 
ecosystems or the importance of spatial relation- 
ships among landscape and management units? Had 
we misinterpreted or ignored some geological, 
physical and ecological processes, such as soil de- 
velopment, hydrology, water and nutrient cycles, 
and energy flow, in these rangeland ecosystems? If 
we were to include ecosystem processes, how 
should we evaluate these processes? 

25 Years of Change 
Upland Systems - An ongoing debate continues 

about the use of traditional measures of rangeland 
condition and trend for upland areas. Rangeland 
managers have noted international examples of the 
failure of the rangeland succession model used in 
the traditional condition classification. Often the 
failures were recorded in arid and semiarid environ- 
ments. The removal of livestock grazing alone was 
frequently insufficient to allow vegetation succes- 
sion to proceed as predicted within typical manage- 
ment time frames. In 1989, Westoby and coauthors 
outlined many of the flaws of the traditional range- 
land succession model and they offered an alterna- 
tive succession model, the state-and-transition 
model. In this model, states were vegetation com- 
munities and transitions were natural or manage- 
ment induced actions that shift vegetation composi- 
tion to form a new vegetation community. 

This model continues to be refined and is current- 
ly being applied in revisions of ecological sites by 
the NRCS in the U.S.A. The new ecological site de- 
scriptions incorporate the concept of thresholds, 
unidirectional transitions, which were introduced to 
the rangeland community by Friedel and Laycock, 
both in 1991.  Str ingham and coauthors and 
Bestelmeyer and coauthors both in 2003 described 
the current approach being used in new ecological 
site descriptions, while Briske and coauthors in 
2003 provided a summary of key limitations. Figure 
2 provides a simplified diagram of this approach. 

Dissatisfaction among scientists and managers 
alike with the rangeland succession model for deter- 
mining rangeland condition brought proposals for 
new methods of evaluating rangeland status. In 
1995,  a task group of the Society for  Range 
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Management proposed an integrated vegetation and 
sail-based approach that could deterrn tne status 
using a quantitative measure called, a "site con-- 
vation rating." The p u p  proposed that each eco- 
logical site has what they termed a "site consma- 
tion threshold" This threshold is a range of site 
conservation ratings blow whi~h  the kin4 amount 
and distribution af vegetation is hsufEicient to pro- 
tect the site fmm d e r a t e d  soil msion. They ad- 
vocated that emlogical site descriptions prepared 
by the NRCS should define the array of plat  corn- 
munities that mdd occur above this threshold and 
managers should strive in their practices to produce 
or maintain one of these communities. 
Udmtuately+ these thresholds remain largeIy theo- 
retical and require additional research to define 
heir v d w .  

The use of indicators in ranpIand evaluation has 
been a recurrent theme. The trend has been to move 
from one or two indiaton to a suite of indicators, 
In one of the proposals, the National Research 
Council's 1994 publication of R a n g e I d  Health, 

New Metlaoh to Classi&, Inventory, and Monitor 
Rangehuh advacated an approach baed on a se- 
ries of indicators to M b e  three criteria of m g e -  
land s w s .  Their criteria were soil stability and wa- 
tershed function, nutrient cycles and energy flow, 
and the presence of recovery mechanisms, They 
recognized that m y  of their indicators would re- 
quire research before reliable and affordabIe kah- 
niques could be found for quantitative measure- 
ments, so they advocated an initial qualitative 
check-sheet approach for evJu&uns. 

SeveraI approaches are being developed simdta- 
~lreously in the U.S.A. a d  Australia that are b a d  
on concepts similar to the National Research 
C o d .  P e h t  and camthm in 2000 deveIoped a 
qualitative kc hnique called Interpreting Indicators 
of Rangekrnd Health that cmntly is being applied 
by the BLM and NRCS. ThPs approach uses 17 in- 
dicators to rate a site in thm attributes or Miteria, 
soil and site stability, hydroIogic fnnction, and biot- 
ic integrity. Soil and site stability d&bes a laca- 
tion's ability to limit soil erosion to the normal 
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amount expected for the location. Hydrologic func- 
tion is the ability of the location to capture, store 
and safely release water while biotic integrity is the 
capacity of a location to resist the loss of biological 
functions and be resilient enough for the biological 
organisms to recover from disturbances. Thus in- 
stead of one overall rating of rangeland status, a 
manager obtains three separate ratings giving a 
more specific description of the status of the land 
than a single rating. Pyke and coauthors in 2002 
modified the standard for comparison by de-empha- 
sizing the need for reference areas and advocating 
the reliance on a written description of the range of 
values expected for each indicator on an ecological 
site. They also proposed a series of quantitative 
techniques that could be used to monitor many of 
the indicators, but applications of these techniques 
have not been formally reported. 

In Australia, Tongway in 1994 and his coworkers 
in 2000 developed landscape and ecosystem analy- 
ses for evaluating rangelands. Similar to several of 
the U.S.A. approaches, they have elected to use the 
criteria (they call them indices) and indicator ap- 
proach. They advocate three indices, stability, infil- 
tration, and nutrient cycling. Their approach uses 
quantitative measurements to arrive at an evaluation 
of status. 

Riparian and Aquatic Systems - The rangeland 
management profession began its discovery of 
rangeland ecosystem diversity by examining river 
systems in rangelands. After World War 11, water 
management was focused on increasing the quantity 
and reliability of water for human uses, including 
irrigation, electricity production, recreational op- 
portunities and human consumption. 

Chaney and coauthors in 1993 wrote a document 
for ranchers on the Clean Water Act that mentioned 
past management recommendations for riparian 
areas. In that document, they reported that removal 
of riparian plants to reduce the loss of water to the 
atmosphere through transpiration had been a com- 
mon practice on rangelands. This was even done 
under the guise of improving fish habitat. 
Therefore, declines in riparian vegetation associated 
with livestock grazing were often not recognized as 
a problem until the 1980's because some of these 
other practices, conceptually and practically, kept 
our attention away from livestock effects. 

We began to notice stream systems that were sim- 

plified, down-cut and channelized and we document- 
ed the historic complexity of many of these systems. 
Water tables had dropped, wetlands became more 
arid, and upland plants were invading these wetlands. 
Many of our rangeland watersheds were no longer 
capturing, storing and releasing water continuously 
over time. Some perennial streams were only flow- 
ing during a portion of the year. 

These changes prompted studies which began to 
show that both upland and riparian plant communi- 
ties were important in maintaining stream flows, 
fish habitat, water quality and quantity. Elmore and 
Kauffman in 1994 reported livestock had con- 
tributed to the decline in riparian systems and 
through modifying management riparian systems 
could be improved. These observations and studies 
led to an amendment to the Clean Water Act that 
recognized when inappropriate land management, 
including livestock grazing, was applied to riparian 
systems, they could lead to non-point sources of 
water pollution. Thus, techniques were developed 
to evaluate the status of riparian ecosystems. 

Some quantitative methods evaluated both physi- 
cal and vegetation characteristics of streams. 
Physical aspects included monitoring shapes of 
stream channels over time. Harrellson and coau- 
thors in 1994 discussed a series of quantitative 
methods that can be applied to river systems for 
monitoring. They recommended that managers es- 
tablish permanent cross-sectional transects where 
they record the depth of channels from known lev- 
els above high water levels. They also recommend- 
ed that managers measure the channel's width-to- 
depth ratios with a goal of reducing the width and 
increasing the depth of stream channels. 

Rangeland riparian vegetation communities are 
currently being inventoried. Many of these invento- 
ries include indicators or descriptions of geological 
and hydrological (water-based) processes that can 
be used by managers to predict which plants should 
occur within a particular stream section. For exam- 
ple, Weixelman and coauthors in 1997 reported a 
USFS technique that used depth to water tables, and 
soil textural classes. Many techniques rely heavily 
on the underlying geology, shape, slopes and as- 
pects of the watershed from ridge top to ridge top 
and including the upstream system. 

Once the possible vegetation communities are 
known for a riparian system, monitoring of changes 
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in communit ies  and  linking those vegetation 
changes to changes in the stream system can be 
conducted. The USFS, through Winward's 2000 
technical report, offered a quantitative approach for 
monitoring riparian plant communities over time, 
thus providing a mechanism to track trends in ripar- 
ian communities. These include a combination of 
vegetation measurements such as cross-section 
composition (the plant species and their proportions 
along a transect that crosses the stream), greenline 
composition (the plant species and their proportions 
along the strip of vegetation that remains green 
throughout the summer in arid environments), and 
woody species regeneration methods (quantities of 
shrub seedlings and sprouts in the riparian area). 
Each of these methods requires that the observer 
have knowledge about changes in plant communi- 
ties after disturbances like floods or heavy animal 
use and about the soil and water requirements for 
each plant species within that community. These 
techniques can be easily linked with Harrellson and 
coauthors techniques for monitoring changes in the 
stream's physical measurements. 

These methods tended to be labor intensive, but 
several agencies desired techniques to aid them in 
evaluating quickly larger proportions of stream sys- 
tems. A multiple agency team led by Prichard in 
1998 published a users guide for assessing proper 
functioning condition of streams. This technique 
provides a qualitative evaluation of vegetation, 
landform and sticks and logs present in the river 
and along the streambank to (1) dissipate stream en- 
ergy during high flows, (2) filter and capture soils 
to aid floodplain development, (3) improve flood 
water retention and ground-water recharge, (4) de- 
velop plant roots that stabilize stream banks against 
excessive erosion, (5) develop habitat for fish and 
wildlife, and (6) support biodiversity. The proce- 
dure uses a scorecard approach with 17 statements 
in  3 categories  hydrology, vegetat ion and  
erosion/deposition to determine a functional rating 
(proper functioning condition, functional-at risk, 
nonfunctional, or unknown) and speculate on the 
trend over time for functional-at risk (upward, 
downward, or not apparent) should that category be 
selected in the rating. 

National and Regional Evaluations - Globally, 
nations are advocating accountability for how hu- 
mans are managing natural resources. International 

summits have advocated for evaluations of sustain- 
able development among nations. Several working 
groups have begun to develop criteria and indica- 
tors for evaluating sustainable use of natural re- 
sources.  For  rangelands in the U.S.A.,  the 
Sustainable Rangelands Roundtable was formed to 
develop an initial set of criteria and indicators for 
rangeland sustainability (see Bartlett and other 
2003). They developed five criteria of which three 
are ecological (plant and animal, soil and water, and 
productivity) and two are social and economic, and 
legal and institutional criteria. This is an attempt to 
include human needs into the evaluations of sus- 
tainable uses of resources. 

In a separate national evaluation, the Heinz 
Foundation in 2002 produced a national evaluation 
of lands in the U.S.A. Rangelands are represented 
in this report by the section on grasslands and 
shrublands. Each section has indicators with current 
national or regional information describing the size 
and extent, the chemical and physical conditions, 
the biological conditions and the human uses. 

In 2003, the NRCS implemented the National 
Resources Inventory Rangeland Field Study on pri- 
vate, state and tribal lands throughout the western 
U.S.A. Rangelands have been a minor component 
of previous inventories, but this effort reflects a re- 
newed commitment  to include a broad set of 
ecosystem functions in the inventory (see Spaeth 
and coauthors 2003). 

As evaluations expand to larger spatial dimen- 
sions, the resolution and usefulness in the manage- 
ment of any particular area of ground becomes less 
important. We begin to look for trends across re- 
gions. Many people do not grasp the importance of 
evaluations at this level, but such evaluations can 
provide a means for prioritizing where, as a nation, 
we spend money to improve rangelands and pre- 
serve the lands for sustainable uses. 

Future Rangeland Evaluations 
Although remote sensing technology has been 

with us for the last 25 years, we believe that it is 
only recently become a useful tool and one that 
shows additional promise as we learn how to apply 
it appropriately and how to link it to land-based 
techniques in a cost-effective manner. 

During the last 25 years, Landsat and AVHRR 
(Advanced Very High Resolution Radiometer) 
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satellite technologies have provided insights into 
changes in land uses and major changes in vegeta- 
tion. Palmer and Fortescue in 2003 described how 
remote sensing analysts used images from different 
years to detect changes from forest to pasturelands, 
from grasslands to woodlands and from vegetated 
lands to denuded lands as in desertification. Given 
the technology and its reliance on the reflectance of 

2 large areas of land, 30 m or more, our estimates of 
these changes are still relatively unreliable without 
extensive ground-based data for verification, espe- 
cially in sparsely vegetated ecosystems. 

Remote sensing technology combined with 
Geographic Information Systems (GIs) are provid- 
ing us tools to examine how rangelands that are iso- 
lated by development, invasive species or changes 
in land uses may impact wildlife species that re- 
quire large expanses of undeveloped lands. Pyke 
and Knick in 2003 discussed how these tools could 
provide us a mechanism for prioritizing our restora- 
tion and improvement efforts. Using GIs  technolo- 
gy, we can simultaneously evaluate soils, potential 
productivity, climate, and vegetation communities. 
This improves our ability to develop predictive 
models useful in designing effective restoration 
plans and reconnecting fragmented habitats. 

Future national and international policies may dic- 
tate a need for new rangeland evaluations. One 
function of rangelands that is poised for incorpora- 
tion in evaluations is carbon storage. If nations 
begin to negotiate carbon credits, as is currently 
being discussed, it is within the realm of possibility 
that management changes will need to be evaluated 
relative to their impact on carbon storage. This may 
lead to new techniques for monitoring carbon with- 
in ecosystems. 

Rest assured, changes in rangeland evaluations 
will continue. We should not halt or resist this 
progress, but rather should enthusiastically encour- 
age new developments and thoroughly test them. 
That said, as evaluation techniques change, we 
should strive to incorporate and use them along 
with the older techniques to provide some period of 
continuity as we adjust to improved methods. We 
can apply a useful approach from the soil science 
community. That approach is the understanding that 
as we learn more and improve methods, we will 
change how we measure and evaluate rangelands. 
Thus each new approach becomes a new approxi- 

mation or version of our knowledge of rangeland 
evaluations. We should anticipate at least as many 
new developments in the next 25 years as we had in 
the last 25 years. 

About the Authors: David Pyke is a Research Rangeland 
Ecologist ,  USDI,  U.S. Geological Survey, Forest & 
Rangeland Ecosystem Science Center, Corvallis Research 
Group, 3200 SW Jeflerson Way, Corvallis, OR 97331. Jeflrey 
Herrick is a Research Soil Scientist, USDA, Agricultural 
Research Service, Jornada Experimental Range, MSC3JER, 
Box 30003, New Mexico State University, Las Cruces, NM 
88003. 
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The Last 25 Years: Changes & Reflections 

Striving for land health - not for a use or an industry - will help insure 
humanity's sustainability and the range science profession. 

By Thad Box 

In 1979, soon after Americans were allowed be- 
hind the Bamboo Curtain, I went to China as the 
range man on a scientist exchange. A marvelous old 
geographer in his 80s talked about land degradation 
after the recent introduction of corn. I asked when 
corn was introduced. He said the Portugese brought 
it about 400 years ago. 

Today we meet to discuss our obligations as the 
voice of rangelands. We act as if the change in 
American rangelands, and our profession, in the last 
25 years is a major event in our journey. How impa- 
tiently American we are. We want answers and we 
want them now. 

Our profession formed be- 
cause a new set of herbivores, 
domestic livestock, were re- 
cently introduced into North 
America - about five hundred 
years ago. A hundred and fifty 
years ago they had spread 
throughout our continent and 
exceeded its carrying capacity. The land was a 
mess. Politicians and producers wanted answers, or 
more rain, immediately. 

During the last seven hundred years there 
have been many droughts more severe than the one 
we remember in the 1950s. Stands of vegetation 
died and were replaced with different species, great 
gullies formed and thriving cities were abandoned. 
Such major changes occurred many times before 
Europeans brought livestock to our rangeland, 
which by nature is damn dry country. 

How impatiently 
American we are. We 
want answers and we 

want them now. 

Change occurs without our abuses or help. Have 
changes we made, as a profession, in the last 25 
years made us better able to speak for the range? 
That is the important question today. 

American impatience and faith in technology de- 
manded pioneer scientists address grazing and 
droughts of the late 1880s. Lacking an accepted sci- 
entific theory to focus their efforts, early scientists 
observed and wrote. Dave Pyke and Jeff Herrick 
discussed how, as ecological concepts developed, 
especially those dealing with plant succession, they 
were incorporated into our profession. Slowly, we 

developed a science that ad- 
dresses changes in plant com- 
munities when foreign herbi- 
vores are put on them. We 
were even seduced into think- 
ing that was our reason for ex- 
istence. Mike Pellant and 
Linda Joyce remind us we also 
deal with biodiversity. Society, 

as discussed by Mark Brunson, wants rangelands to 
satisfy their needs. We claim to serve the land. 

In the last century and a half we changed from 
mule drawn plows to computer controlled tractors, 
from the pony express to e-mail, and from black 
powder muskets to nuclear warheads on interconti- 
nental missiles. We no longer move on when we see 
the smoke of a new neighbor. Thousands of people 
die when a plane flies into tall buildings. But are we 
better spokespersons for rangelands? 
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To look for significance of our 25-year efforts in 
the last seven centuries, or even the last 150 years, 
implies we understand the scientific, social, and 
economic history of the Western United States since 
pre-Columbian times. We do not. And failure to re- 
late current conditions to an understanding of what 
happened before the trail herds kept us focused on 
overgrazing. If that is our only focus, we will soon 
become irrelevant-or extinct. 

Changes In Rangeland Use 
Be that as it may, our assignment today is to dis- 

cuss changes in the past 25 years. I will use my 
1977 presidential address made at our annual meet- 
ing in San Antonio as a baseline. It was published 
in the Journal of Range Management as "Food, 
Fiber, Fuel, and Fun from Rangelands." I will ex- 
plore how relevance of rangelands has changed for 
those four products. I will then speculate on how 
the changes have affected our 

the clothing and general fabric markets, but niche 
markets remained for animal fibers. Wool, with its 
thermal qualities, was used for coats and outdoor 
sportswear. Now we see joggers in spandex and 
hikers in gortex. Dozens of synthetic fabrics are 
now developed yearly for specific purposes. 

Twenty five years ago wood fiber from rangelands 
appeared to be growth industry. There was talk of 
machines "harvesting" mesquite and other unwant- 
ed brush to make paper, packing materials, and 
building board. In the past two decades styrofoam 
peanuts, plastic wraps and wood produced in humid 
areas all but killed dreams to produce plant fiber 
from rangelands. 

Fuel - A quarter century ago there was growing 
demand for rangeland fuel, both the firewood grow- 
ing on its surface and the vast coal beds beneath 
them. There was talk of harvesting brush, and even 
"farming" some species for biomass fuel for electri- 

cal  generat ing plants.  - 
profession, especially science. 

Food - Twenty five years 
ago most Americans, and al- 
most all range people, consid- 
ered food production the major 
use of rangelands. Beef and 
lamb were areferred meats- 

Fun is still had on 
rangelands. But 

the kind of fun has 
changed. 

Deteriorating air quality, from 
industrial growth and automo- 
biles, caused demand for wood 
and coal to decline. 

Now there a re  windmill  
farms sprouting throughout the 
West. Solar  collectors in 

consumption increased as dis- 
posable income increased. Today 
from rangelands is important only 
There milk and meat from native 
nificant part of the food supply. 

, food production 
in poor countries. 
ranges are a sig- 
But in America, 

and mosi industrialized countries, per capita con- 
sumption of red meet has declined. It is no longer 
the preferred food item. Publicity about growth hor- 
mones, mad cow disease, and genetic engineering 
has caused many consumers to consider milk and 
red meat toxic substances. 

Foodstuffs directly gathered from rangelands such 
as nuts and berries are not important in rich coun- 
tries because of high labor costs. Rangeland food- 
stuffs are still important as local nutrients in some 
poor countries, but few reach the export market. 

Fiber - Animal fiber, such as wool, mohair, al- 
paca, and cashmere, is still valuable, especially in 
the luxury market. But synthetic fibers fill most 
niches traditionally available to natural fibers. 
Twenty five years ago, synthetic fibers were big in 

deser ts  show promise. 
Technology is now available to make electrical en- 
ergy production a major rangeland use. National en- 
ergy policy and economics control this developing 
use, not rangeland suitability or science. 

Fun - Fun is still had on rangelands. But the kind 
of fun has changed. In 1977, sport hunting was, to 
recreation, what beef was to food production. In the 
past two decades numbers of sport hunters have de- 
clined. Meanwhile large game animals, with the ex- 
ception of mule deer, have increased. Off road vehi- 
cle use increased, now being one of the major prob- 
lems for public land managers. Hiking, fishing, 
rock hounding, and mountain biking continue to be 
important. 

Other Uses - Other rangeland uses not included 
in the four Fs deserve mention. Ranges continue to 
be  a place to  put  things folks  d o  not want. 
Remoteness attracts sanitary land fills, biowaste 
disposal, and even toxic waste. As the human popu- 
lation grew during the past 25 years, the demand 
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for places to but things society does not want to see 
or smell increased. Technology may make waste 
disposal more acceptable, but politics will be more 
important than science in future use. 

Healthy ranges tie up much of the air's pollution 
in their vegetation. Industrial pollution and automo- 
bile exhausts have created a new demand for range- 
lands in the past 25 years-carbon sinks. Yet again, 
national policy, not science, will determine future 
demand. 

Deborah Donahue, in her book "The Western 
Range Revisited" suggests much of American 
rangelands should be used as a biodiversity reserve. 
Other "reserves" have been suggested for water- 
sheds, wilderness, and ecological services in gener- 
al. 

The greatest increase in economic use of range- 
lands in the past 25 years has been for private 
amenity reserves. In the 1970s amenity values were 
sol i tude,  beauty, isolat ion,  
etc.-important to the human 
psyche but difficult to value in 
the marketplace. With the eco- 
nomic boom of the 90s, those 
values were incorporated in 
sale prices of rangelands. 

People who made millions in 
the stock market spent some of 
that money for a place to re- 
treat from others. Economists dubbed those folks 
"amenity migrants." Rangeland values soared far 
above their value for producing goods and services. 
Some ranches, whose owners placed conservation 
easements on them to prevent development, actual- 
ly increased in value. Many rangelands now have a 
very high value for nothing more than the amenity 
of space. 

People who made 
millions in the stock 

market spent some of 
that money for a place 
to retreat from others. 

Changes In Science 
The uses of rangelands have changed, as have the 

perceptions of those who view rangelands. Science 
has also changed in the past 25 years. We debate 
whether those changes are sufficient to evaluate and 
understand modern rangelands. Here, I will discuss 
the change in science in two categories: theory and 
tools. 

Advances In Theory - Ecology, a relatively new 
science, has provided concepts of interconnected- 
ness to our profession since its beginning. We de- 

pended heavily on the Clementsian paradigm of 
succession. For  decades we have known that 
Clement's theory did not accurately describe plant 
community change on rangelands. In the past 25 
years, our profession has taken leadership in debat- 
ing concepts and developing new theory that more 
closely reflects community change in arid lands. 
State and transition concepts came from range peo- 
ple. Some range folks still resist them. 

Also in the last 25 years plant physiologists made 
major breakthroughs in carbohydrate storage in 
plants, separating C3 and C4 pathways, physiology 
during s t ress  and other  mechanisms of plant 
growth. We know a lot more about how plants 
grow, capture energy, and store it. 

Since the 1970s animal behaviorists have gone a 
long way toward understanding how grazing ani- 
mals learn, and under what conditions they select 
given plants. Basic research in the fields of ecology, 

plant physiology, and animal 
behavior  now gives range 
managers  sound bases on 
which to evaluate rangelands 
and build grazing systems. In 
my biased opinion, research in 
these three fields has made the 
greatest additions in the past 
25 years to  the science of 
range management. 

But perhaps that is because I am a biologist. 
Equally important have been development of non- 
market economic theories, new concepts of spatial 
analysis and improved social assessment proce- 
dures. These advances, as well as the biological the- 
ories discussed earlier, have been made possible by 
vastly improved computational opportunities. 

Improved Tools - The development of afford- 
able, high speed computers had an immediate and 
profound effect on our profession in the last 25 
years. Now the range manager can have the com- 
puting power of the work stations of two decades 
ago on his Blackberry or Palm Pilot. His laptop has 
the power of old mainframes. With wireless capa- 
bilities he can search databases from his green pick- 
up and interact with data almost anywhere in the 
globe. His desktop can run GIs and rather complex 
models once reserved for super computers. 

Large, high speed supercomputers have made new 
kinds of modeling possible. Large data sets can be 
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related to specific landscapes. Agent-based model- 
ing allows social and biological data to interact with 
physical realities of landscapes. New concepts and 
theories can be tested quickly through simulation. 
Models for stocking and destocking land in relation 
to improved weather forecasts are now available. 

Sampling tools developed in the past two decades 
are almost unbelievable to range managers of my 
generation. A technician can locate his sample area 
with GPS and be confident someone else can relo- 
cate it with accuracy. Data can be collected, record- 
ed digitally, and transmitted electronically, by satel- 
lite, to a base station hundreds of miles distant. 
Individual plants and animals can be identified and 
marked genetically through DNA. Much of the data 
people once collected on horseback can be accessed 
through remote sensing. And the list of sampling 
tools developed in the past 25 years grows daily. 

Social survey instruments have become more so- 
phisticated and reliable. We can better understand 
what people want, what they are willing to pay for, 
and how they will behave under different scenarios. 

Advanced computational tools now allow range 
folks to use huge databases that, because of their 
pure size, were not practical two decades ago. The 
economic and social information in census databas- 
es, the daily weather records of NOAA, regional 
soil surveys, range survey data and historical stock- 
ing rates sitting in files (once it is entered digitally) 
can be used to develop "state of naturenestimations 
and simulations that relate to specific landscapes. 
By relating such data bases as tree ring estimates of 
past climates and geologically dated erosion events 
we understand that much of the erosion we previ- 
ously attributed to overgrazing is really a function 
of rainfall and geological materials. 

Social databases developed for marketing can be 
used to understand societal values, which can then 
those related to behavior of recreationists on specif- 
ic rangelands using GIs. By using large databases, 
many not developed for range management, and re- 
lating them to rangelands with new modeling tech- 
niques we have almost unlimited opportunity to un- 
derstand the land-human interconnection. 

In summary, our profession claims to speak for 
the land. More specifically we evaluate the interac- 
tions and interconnections of land-animals-people. 
For the most part, we consider only the recent past. 
But new science and tools allow us to probe into 

pre-historical rangelands and view the future in 
ways we could not imagine 25 years ago. Are we up 
to the challenge? 

History tells us that a new set of herbivores was 
introduced to North America about five hundred 
years ago. These new animals became dominant 
and exceeded the land's carrying capacity about a 
hundred and fifty years ago. We also know that ex- 
treme climatic events, particularly drought, and se- 
vere erosion events have occurred two to three 
times a century for the last thousand years. 

We have tried to unravel the mysteries of the in- 
teractions of climate-land-animals-man for only 
about a hundred years. And we have met here in 
2004 to evaluate the effects of our profession for 
the last quarter century. Twenty five years over the 
time scale where we have historical information 
does not seem very important. Several speakers has 
indicated that not much has happened-we're talk- 
ing about the same stuff and doing many of the 
same things we did a quarter century ago. The scary 
thing is that we who call ourselves range managers 
may not have changed enough to take advantage of 
our new challenges. I'll bet there are papers at this 
conference based on outdated science and concepts 
people no longer believe. 

There are anecdotal, photographic, and some 
quantitative data showing ranges have improved 
over our 25 year time period But the greatest 
changes may not be in the land, but in what people 
want from the land and our opportunities to evalu- 
ate what those wants will do to sustainability. In the 
past two decades the demand for products-food, 
fiber, fuel- from ranges has decreased. The desire 
for services and amenities has increased. But live- 
stock grazing still dominates our papers, our discus- 
sions and maybe even our heart and soul. 

In the very short time of 25 years our science has 
made significant advances in the understanding of 
ecology, plant physiology, animal behavior, social 
assessment, non-market economics and spatial 
analysis. These, coupled with improved computa- 
tional power, electronic tools and huge data bases, 
offer opportunities for major breakthroughs in 
range management. The last 25 years has produced 
tools that will allow us opportunities for under- 
standing rangelands we could never have imagined 
when our society was formed. 

The primary limitation on rapid development in 
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understanding rangelands may be in resistance to 
change in those of us who make up our profession. 
As Pogo said, "We have met the enemy and he is 
us." Many of our members refuse to change. Those 
who became range managers to feed a hungry 
world may have difficulty adjusting to rangelands 
now valued primarily for amenities. Many may be- 
come defensive and resentful of the amenity crowd 
that now dominates rangeland use. 

Much of the new science, almost all the new tools 
and some of the most important databases have de- 
veloped outside the range field. Most of us do not 
have mathematic and computational skills to work 
effectively with new approaches that are available. 

If range schools do their job, this will change with 
each generation of graduates. But even the most 
quantitative, most theoretically sound range person 
must rely on specialists from other fields. It is a 
land ethic that can serve as the integrating mecha- 

nism for all the specialists' work. And therein lies 
the strength of our profession. Developing people 
who love the land, understand science and believe 
a sustainable landscape is possible should be our 
goal. 

We are at a critical time in our profession. Some 
have said that range management is doomed if live- 
stock grazing is not our major mission. Never be- 
fore has it been more important for us to speak for 
land health, and not for a use or an industry. It will 
be our land ethic, not a beef ethic or a wildlife ethic 
or a wilderness ethic or an endangered species ethic 
that will guarantee range management's survival. 
Healthy land will insure humanity's sustainability. 
And healthy rangelands will insure our profession 
will be a valued member of the science fraternity. 

A preview of one of the Plenary papers for the Society for 
Range Management Annual Meeting in Salt Lake City, Utah. 
The author is a past president of the Society. 
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From 25 Years Ago 

As a tribute to the 25"' anniversary of "Rangelarids, " we are Extension Service. Program results from Sutton 
including comnzents and articlesfionz past SRM events and is- County, Texas, will be used to illustrate the adop- 
.sues ofthe publication. These brief gliiizpses back in ti17re offer tion and application of new information 
a reminder ofwhere we've been and l~owfar  we've come. The and technology. 
following article was adapted,far publicutiorl,from a preserzta- 
tion the author nzade at the First Inter~rational Rangeland 
Congress in Denver, Colorado in August 1978. 

"What a man hears, he may doubt; what he sees, 
he may also doubt: but what he does, he cannot 
doubt. . ." This is the philosophy of Dr. Seaman A. 
Knapp, who pioneered an informal education 
method of teaching farmers and ranchers. This 
paper considers the application of Dr. Knapp's phi- 
losophy to current range technology. 

Much research has been conducted in the field of 
range and rangeland problems. A continuing and 
expanding interest in rangeland around the world 
dictates that research will remain in existence and, 
hopefully, be increased. New scientific information 
and technology has been developed and more will 
be forthcoming. How will this new information and 
technology be used? It could be placed in file cabi- 
nets, hidden away in research publications, or it 
could collect dust in libraries. Range users and 
managers must use it; but first, there must be an op- 
erative vehicle to get it into their hands. 

There is a method of informal education which 
can get new technology into the hands of the private 
land owners and get it adopted by them. It is a pro- 
gram which is conducted by a state Extension 
Service cooperatively with the United States 
Department of Agriculture, a land grant university, 
and the lay people who apply the information to 
their local needs. The mechanics of the program 
discussed hereafter will be of the Texas Agricultural 

A Texas Case Study 
First, let us take a brief look at the organization of 

the Texas Agricultural Extension Service. The 
Texas Agricultural Extension Service is a part of 
Texas A&M University System, the land grant uni- 
versity in Texas, and of the Science and Education 
Administration of the United States Department of 
Agriculture. County Extension workers are located 
in most of the 254 counties in Texas. Eight special- 
ists are responsible for range science: three serve 
the entire state while five have responsibilities for 
specific geographic areas. 

The basic individual is the county Extension rep- 
resentative who works with the people in delineat- 
ing problems, developing educational programs, 
and implementing these programs to solve local 
problems. The specialist staff, available at area and 
state levels to support and service the county pro- 
grams, may also determine problem areas and con- 
vey the need for more intensive studies to the re- 
searchers of the Texas Agricultural Experiment 
Station. In addition to the county workers and area 
or state specialists, supervisory, service, and admin- 
istrative units are also present. Extension education 
is a part of all levels of government-county, state 
and federal-and receives funding from all three. 

Extension programs developed for all citizens - 
adult and youth - are directed primarily to agricul- 
ture and home economics, but include related areas' 
These educational programs are based on the prob- 



December 2003 25th Anniversary 

lems as perceived by the laymen. They are long- 
range in nature, but specific goals are established 
and worked on each year. These lay people are se- 
lected and organized into groups to study major 
agricultural commodity needs as well as other prob- 
lem areas dictated by the county situation. Range 
programs may be handled by a Range Committee, 
but also they may come under natural resources, 
forage, livestock, or wildlife committees. Smaller 
over-all committees exist to coordinate the activi- 
ties of the commodity and special interest areas. 
Together, these committees form the county pro- 
gram building effort at the "grass roots" level. 

Many teaching methods are included in Extension 
educational programs. Some of these are: 

a) Media releases through newspapers, radio, and 
television to reach large audiences; 

b) Individual contacts by telephone, letter, and 
personal conversations to reach key individuals 

c) Tours and field days to observe research and 
demonstration results, as well as show techniques 
and practices; 

d) Publications to provide written subject matter 
information; and 

e) Demonstrations, result and method, to teach 
new technology and methods. The demonstration is 
the basic and key Extension method of teaching. 

The effectiveness of a sound Extension program 
was illustrated in Sutton County in Southwest 
Texas, which is primarily rangeland. The area, like 
much of Texas, has experienced a steady increase of 
certain noxious plants, both woody and herbaceous, 
over the past 75 years. It is a county where the 
range forage supports cattle, sheep, goats and 
white-tailed deer on the same land. Extension pro- 
grams have been utilized for many years with 
strong emphasis on range management, livestock 
production, deer management, and wool and mohair 
improvement. A unit of the Texas Agricultural 
Experiment Station which conducts range research 
is located in the county. 

Key members of the Range Committee of Sutton 
County are ranchers, most of whom serve as direc- 
tors of the local soil and water conservation district, 
the Soil Conservation Service personnel, and the di- 
rector of the Texas Agricultural Experiment Station 
unit. Some of the rancher-members also serve as 
demonstration cooperators. 

With the advent of the herbicide 2,4,5- T in the 
late 1940's, the development of a recommendation 
for its use to control brush, primarily mesquite 
(Prosopis glandulosa Torr.), and the resulting edu- 
cation programs, this method of controlling brush 
was adopted and used by ranchers in Sutton County. 
When the herbicide mixture picloram and 2,4,5- T 
became available, and research indicated it was 
more effective than 2,4,5- T alone, the Sutton 
County Range Committee wanted the ranchers to 
change to this material to speed up range improve- 
ment, the overriding goal of woody plant control. 
Specialist  assistance was requested by the 
Committee to provide guidance in planning and 
conducting result demonstrations to show the effec- 
tiveness of the new herbicide mixture of picloram 
and 2,4,5- T. 

Demonstrations planned and conducted involved 
certain respected, innovative, and progressive 
ranchers who were willing to try the new herbicide 
mixture. Applications using 2,4,5- T alone com- 
pared to the herbicide mixture were made at a num- 
ber of strategic locations in the county. Extension 
Range Specialists and Soil Conservation Service 
personnel were utilized to assist in the evaluation of 
the demonstrations. 

The results were disseminated to other ranchers 
through a County Demonstration Handbook and at 
publicly conducted field days. The end result of this 
Extension-sponsored demonstration was a near 
100% shift to the new material, and an increase in 
livestock production from the treated acreage, and 
no harmful effects to wildlife or wildlife habitat, 
which further illustrates the benefits of extending 
new technology. 

Another Example 
Bitterweed (Hymenoxys odorata DC), an herba- 

ceous plant, causes death losses in sheep most 
years; losses may run as high as 15-20% of the 
flock. Research has shown that deferred- rotation 
grazing, as well as combination stocking, can re- 
duce death losses. Research has also shown that 
2,4-D is effective in controlling bitterweed under 
certain conditions. Latest research investigations in- 
dicate that a cool-season application of this herbi- 
cide shows promise for controlling the plant. 

The Range Committee followed the previously 
mentioned procedure and, with specialist assistance, 
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designed a demonstration to show the value of con- 
trolling bitterweed using 2,4-D with a deferred 
grazing program. The rancher-cooperator deferred a 
pasture during the warm growing season and treated 
it with 2,4-D in early winter. When evidence of bit- 
terweed toxicity was noticed, sheep were concen- 
trated in the demonstration pasture. Bitterweed was 
not completely controlled, but the amount con- 
sumed by each sheep was drastically reduced. As 
more desirable forage was available, less supple- 
mental feed was required; less labor was needed to 
handle the flock; and the pasture furnished forage in 
late winter-early spring for replacement heifers. 
Death losses were greatly reduced-the major goal of 
the demonstration. An economic analysis indicated 
it was a favorable program. 

Results were again disseminated in the 
Demonstration Handbook, toxicology seminars, 
sheep production short courses, and by newspaper 
releases. More importantly, a number of other 
ranchers adopted similar programs. 

In summary, a comprehensive and progressive 
Extension education program can result in new tech- 
nology and scientific information being put into 
practical and successful use by farmers and ranch- 
ers-the direct benefactors of such advances in re- 
search. Through this approach, the philosophy of the 
Texas Agricultural Extension Service of "Helping 
People Help Themselves" is put into practice. 

About the Author: Bob Ragsdale is a Project Leader in 
range science and Range Specialist Texas Agricultural 
Extension Service, College Station, Texas 77843. 
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Located in the heartland oT America, this unique region 
show 

The prairie region landscape of the United State's 
upper Midwest has been described as a combination 
of low rolling hills with vast flat expanses. There is 
very little in the way of distinctive land features ex- 
cept for the couIees that rise above the major rivers 
that drain this vast landscape stretching from 
Minnesota and Iowa across the eastern part of the 
Dakotas and eastern Nebraska. 

However, there is a large land formation when 
seen from a distance, rises above the plains and 
breaks up the monotonous landscape around you. If 
you travel interstate highway 1-29 south from 
Fargo, North Dakota or west on U.S. highway 12 
from Minneapolis, Minnesota these Mlls are strik- 
ingly noticeable as you approach the South Dakota 
state border. 

Early French born scientist and explorer, Joseph 
Nicollet, was the first individual to extensively map 
the upper Midwest region between the Missouri and 
Mississippi rivers. On these maps he outlined the 
Coteau des Prairie, which is French for "Hills of the 
Prairie." The name has been Americanized to 
Prairie Coteau. 

The Prairie Coteau region, which Nicollet ex- 
plored and described, lies mostly in South Dakota 
directly opposite of the Black Hills (Fig. 1). It is ap- 
proximately 5 million acres in size, and includes the 
eastern escarpment and the Big Sioux River basin, 
with the tip located just inside the North Dakota 
border and the southern end fanning-out into south- 
western Minnesota and northwestern Iowa. 

Figure 1. The Cotcua Des I-"mrr.ie or. PrA(~irip C0lerrr4 1.6 lorvml or1 rhe r(lsrcrr~ sick of So~rth Dcrkotc~ (~Wilp creured by SDSU 
Wildlife and Fisheries Science Deprrrne~rt GIS Lnb 2003). 
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In 1838 and 1839, Nicollet Id 
- - -  

separate expeditions, financed by 
the United States Topographical 
Bureau of the War Department, 
into this region. ~ h e s e  expedi- 
tions led to the 1843 and 1845 
publication by the U.S. govern- 
ment o f  Nicotlet's Map of the 

cantly to the history and geogra- 1 
phy of North America* Nicollet 
was a scientist ahead of his time, 
using barometric measurements 
at different locations to determine 
elevation. He also developed a 
very friendIy and respectful rda- 

FIgure 2. Photo taken in September, looking northeast into the Red River Valley 
tionshipwithlndiansofmany r o m r ~ ~ ~ e n ~ e ~ w ~ m r n o v o n t o g e p o i n r o n t ~ c c o s r c m ~ o f t ~ ~ ~ r i e  
aibes9 who lo move Coteau just south of Sisseron, South Dobra Note rhc boulder ourempphg, 
more in this un- which b a typical f a r e  of the gbcinl moraines in rhis o m .  This roll, yellowish 
explored region, tiller in the foreground is prairie sandreed (Calamovilfa longifolia). 
Geologic Markers 

Tfie underlying bedrock of this graphical relief from past glacial A floristic survey, conducted by 
region is composed primarily of lobes that advanced and retreated the Nature Conservancy, of the 
Pierre shale in the northem Pm- on either side of the Prairie Crystal Springs Prairie located 
tion of the Prairie Coteau and Coteau. This rocky glacial till has near Clear Lake, South Dakota - ~ioux ~uartzite at the southeast- kept large areas, especially in the identified 232 species of grasses, 
em edge of the Prairie Coteau. northern parts of the Coteau, forbs, shrubs, and uees, an im- 
Exposed Pierre shale, with its frombeingplowed(Fig, 2). pressive degree of species diver- 
coal-like appearance, can be seen Where geological erosion has sity typical of prairie remnant 
On the eastern escarpment On smoothed the rugged areas most meas, In addition to native 
South Dakota state highway lo of the land has been farmed (ap warm-season grasses that corn- 
west of Sissetony South Dakota proximately 65%). Only where mody depict the tallgrm prairie, 
Sioux Quartzite is exposed In the terrain is steep, is abundant in the Prairie Coteau has native 
maoyplacesfromthecuttingac- surface rocks, or is poorly cool-season grasses such as, por- 
tion Of water Over time and drained and low, does pasture re- cupine grass (Sripa spartea), plays beautiful rugged forma- 
tions, one of which creates a wa- main. These pasture areas are green needlegrass (Stipa viridu- 

terfall from which the city of dominated by a mixture of cool- [a), and Canada wildrye (Elymw 
sioux Falls, Sou* Dakota de- season and warm-season native canadensis) due to its northern 
rived its name. grass species with an abundance latitude. The Prairie Coteau also 

Over lying h e  b e h k  is a de- of native forbs and shrubs repre harbors a variety of habitats in- 
posit of glacial till varying in sentative of the northern tallgr~s cluding, forested coulees, wet- 

thickness, composition, and t o p  prairiern lands, fens, and lalces (Figures 3, 
4, and 5). 
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Figure 6. The Prairie Coteuu of South Dakota located in the Northern Tallgrass 
Prairie Emregion. Green areus reprerent large putcks of uqfmgrriented v~geiu- 
tbn,  blue areas indicate water, and fighter shading indiearm cropland (Map ere- 
ated by SDSU WiEdlife and Fisheries Science Depamnent CIS Lab 2003). 

highly productive, as 15% of all 
beef cows, 49% of all milk cows, 
and 14% of aLI sheep for the state 
of South Dakota are produced in 
this region. 

The Mature Conservancy has 
&i&nated this region as worthy of 
protection h u s e  it contains large 
remnants of northern tallgrass 
prairie and its associated £lm and 
fauna. Other agencies that have 
identified the Prairie Coteau as crit- 
i d  for conservation are the WorId 
Wildlife Fund and the United 
States Fish and WilcUife Service. 
South Dakota Game Fish and 
Parks (SDGFP) have protected im- 
pomt a m s  for public use such as, 
hunting, fishing, and recreation. 
The State Heritage Program, ad- 
minis&& by SDGFP, has identi- 
fkd over400 plants and animals on 
the Rairie Coteau wortby of moni- 
toring,andtheareahasbeenanin- 

ventory target for the past 20 yeas. 
Additionally, the Heritage Pro- 

gram has worked with The Nature 
Conservancy to identify key re- 
gions on the Prairie Coteau that 
have simcant species diversity. 
In addition, local soil conserva- 
tion districts and conservation or- 
ganizations such as, Ducks 
Unlimited and Pheasants Forever 
are involved in protecting critical 
habitat. 

Another noticeable feature of 
the Prairie Coteau is the abun- 
dance of Iakes, rivers, streams, 
and wetlands. In figure 6, the 
blue shaded areas represent 
water. As you would expect, fish- 
ing and recreational uses of these 
water bodies is very important to 
the economy of northeastern 
South Dakota. In addition, the 
abundance of water provides ex- 
cellent waterfowl habitat for 

game and nongame species, and 
the region is a critical stop for 
migratory species. 

The Prairie Coteau with its 
unique geography and resources, 
have provided many people the 
o p p d t y  to make a living from 
crop and livestock production. 
The rich diversity of land, water, 
animal, and plant life has attracted 
people who want to enjoy and 
protect these resources. I n m s t d  
agencies and private organizations 
do not have a monopoly on con- 
servation. Many privy&-landown- 
ers are equally interested in con- 
servation, anb take stewardship 
very seriously because it ultimate- 
ly relates to long-term economic 
sustahability. 
Working together through edu- 

cation and listening to the needs 
of landowners and the wants of 
conservation parties, we can suc- 
cessfuIly pass down to future 
generations a beautiful environ- 
ment caIled the Prairie Cotem. 

About the Authors: Alexander Smrd 
i s  an Assistant Professor/Range 
Scientist at South Dakota Stars 
U n i v e r s i ~  in Brookings, S.D. Pete 
Bauman is a Land Steward with the 
Nature Conservancy for the Prairie 
Cotem region h Ckar M e ,  S.D. Barry 
Dunn is an Assistant Professur~ange 
Extension Specialist at South Dakota 
State University. 
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Invasion by exotic species is one of the most sig- 
nificant ecological threats of our modern era, rival- 
ing even highly touted and researched concerns 
such as ozone depletion, global warming, and loss 
of biodiversity. An invasive plant on rangelands is 
defined as a plant spreading naturally (without di- 
rect human assistance) to significantly alter compo- 
sition, structure or ecosystem processes. Weed inva- 
sion into rangeland communities often results in re- 
duced biodiversity, increased soil erosion, degrada- 
tion of wildlife habitat, and reduced carrying capac- 
ity for livestock. 

There are many challenges when controlling inva- 
sive plants on rangelands, including vast roadless 
areas that limit access for weed control and lands of 
low economic value that make chemical and me- 
chanical control impractical. These challenges favor 
biological control methods. Insects and microbes 
for biocontrol can be quite effective but are diffi- 
cult, expensive, and time consuming to develop. 
However, there is a readily available and under-ex- 
ploited tool that is fast proving very effective for 
weed control - livestock grazing. 

Along with fire, grazing of domestic livestock 
may be the earliest vegetation management tool em- 
ployed by humans. We suggest that the challenges 
of rangeland weed management may be addressed 
with the careful sharpening of this old tool. Past 
success with sheep and goats to control several 
rangeland weeds, such as leafy spurge, has fueled 
interest in grazing for weed control (1, 2). 

Prescription grazing is the application of livestock 
grazing at a specified season, duration and intensity 
to accomplish specific vegetation management 
goals. Controlled grazing of this type is being em- 
ployed throughout North America on public and 

private land and is proving to be a promising tool in 
the battle against weeds. Furthermore, livestock 
grazing has one distinct advantage over other con- 
trol methods; in the process of controlling an unde- 
sirable plant, grazing animals convert it into a 
saleable product. 

How Livestock Can Control Weeds 
Awareness of invasive alien weeds has raised con- 

cern over the potential role livestock play in spread- 
ing these weeds and prompted a desire to remove 
livestock from public rangeland in some places. 
However, other areas are welcoming livestock in an 
effort to battle weeds and restore ecological health. 
Given the correlation between livestock grazing and 
alien plant invasion, why are managers now looking 
to livestock to control invasive plants? Just as 
venom can be converted into anti-venom to treat the 
very symptoms it caused, with proper management, 
grazing animals can provide more effective and sus- 
tainable weed control than herbicides alone, and 
can also improve pasture quality with less effect on 
non-target species. 

While the indiscriminant grazing of livestock can 
result in weed-dominated plant communities, with 
careful management selective grazing can be used 
to alter the community composition in favor of na- 
tive species. Competition is a two-way street, and 
healthy perennial bunchgrasses can successfully 
compete with invaders and inhibit their spread. The 
goal of using livestock to control weeds is to ma- 
nipulate patterns of defoliation to place a target 
plant at a competitive disadvantage relative to other 
plants in the community. There are two approaches 
to placing an invasive plant at a competitive disad- 
vantage in the community: 1) use grazing manage- 
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ment that harms the target weed by grazing at the 
time and frequency when the weed is most vulnera- 
ble, and 2) modify the grazing behavior of animals 
to cause them to concentrate their grazing efforts on 
the target weed (2). These two approaches form the 
framework of prescription grazing. 

How Livestock Can 
Contribute to Weed Invasion 

Livestock grazing, like any land use, can be mis- 
applied and cause harm instead of repair. Poor graz- 
ing management practices have been blamed for the 
introduction and spread of invasive plants by the 
degradation and reduced competitive ability of the 
native plant communities. Decades of overgrazing 
in the North American Intermountain West during 
the open range era paved the way for opportunistic 
winter annual grasses, such as cheatgrass and 
medusa head. 

These grasses are fierce competitors that have 
high seedling vigor and are able to germinate, es- 
tablish, and complete their life cycle before the 
summer dry period. The exploitation of resources 
by the annual grasses when combined with the 
overgrazing, resulted in a decline in perennial grass 
populations. A shift in grazing management to bet- 
ter utilize the annual grasses then left the communi- 
ty open to the next wave of invaders, forbs like yel- 
low starthistle and rush skeletonweed. 

Livestock can disperse seeds by serving as trans- 
portation vectors for seeds that adhere to their coats 
(fur, wool, or hair). Several weed species including 
houndstongue and cheatgrass practice this form of 
dispersion. Livestock can also spread seeds by con- 
suming and passing viable seeds through their di- 
gestive tract. While the total number of viable seeds 
that survive the digestive tract is greatly reduced, 
those seeds that do survive are deposited in a pro- 
tective pile of concentrated nutrients that can in- 
crease the chance of germination. 

For example, up to 22% of spotted knapweed 
seeds can remain viable after passing through the 
digestive tracts of sheep and mule deer. Another 
study found that 40% of leafy spurge seeds ingested 
by sheep and 60% of those ingested by goats were 
viable on the initial day of passage. All seeds were 
passed within 9 days of consumption and viability 
of all seeds was 0% by the 5th day after ingestion. 

The longer the rate of passage through the digestive 
system the fewer viable seeds were recovered (4). 

Though livestock grazing can increase the rate of 
weed invasion, the absence of grazing does not pro- 
tect land from weeds. Research in western Montana 
found that diffuse knapweed rapidly invaded a blue- 
bunch wheatgrass community in the absence of 
grazing (5). Similarly, research conducted on spot- 
ted knapweed determined that defoliation of grasses 
is not required for this weed to become established 
and that moderate defoliation did not accelerate the 
invasion process (6). Both spotted knapweed and 
leafy spurge have been documented in Glacier 
National Park and leafy spurge has invaded the re- 
mote Danaher Creek area of the Bob Marshall 
Wilderness, where there is no livestock grazing. 
Similarly, Anaho Island in Pyramid Lake, Nevada 
has not experienced livestock grazing for over 100 
years and is dominated by cheatgrass and red 
brome. These annual grasses are sufficiently domi- 
nant on the island that the chances of natural suc- 
cession progressing to pristine vegetation appear 
minimal. 

Steps in Developing a 
Grazing Prescription 

Just as a medical doctor requires extensive train- 
ing to determine the illness or prescribe the right 
treatment, formulating an effective grazing pre- 
scription requires a solid understanding of plant 
ecology, animal behavior, and plant-animal interac- 
tions. A grazing prescription should include specific 
information on the season and intensity of defolia- 
tion, the species, breed, sex, and age class of animal 
to use, and the stocking rate that will result in the 
most harm to the target plant and still maintain 
healthy rangeland ecosystems. 

A successful grazing prescription should: 1) cause 
significant damage to the target plant; 2) limit ir- 
reparable damage to the surrounding vegetation; 3) 
be consistent with livestock production goals; and, 
4) be integrated with other control methods as part 
of an overall weed management strategy. 

Selecting the Right Species 
The species of livestock best suited for weed con- 

trol depends on both the plant species of concern 
and the production setting. Cattle have large rumens 
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that are well adapted to ferment fibrous material 
and are cIassified as grass and roughage eaters. 
They are therefore generally superior to goats or 
sheep to manage fibrous herbaceous vegetation 
such as dormant grasses. Goats have narrow and 
strong mouths we1 l designed for stripping individ- 
ual leaves from woody stems and for chewing 
branches. They are classified as browsers and are 
used extensively in the southwestern United States 
far management of invasive woody plants on range- 
lands such as juniper and mesquite (10. I I ). Goats 
also have a large liver mass relative to cattle or 
sheep and may therefore more efficiently process 
plants that contain secondary compounds such as 
tannins or terpenes. This could explain why goats 
are generaIly more effective than sheep or cattIe for 
the control of leafy spurge, which contains a host of 
allelochemicals (2). 

Figure 1. A gout r r ~ ~ r ~ s s i v ~ l y  brnl~ves rrcI11~r~ j ~ a i i p ~ r  ar rhe 
T ~ s  A~ric11111~rul Erperirn~111 Srrrfiorl it1 Sonoru, 7i..roa. 

Sheep are generalIy considered an excellent 
species to accomplish control of herbaceous weeds. 
Sheep possess a narrow muzzle and a relativeIy 
large mmen per unit body mass. These characteris- 
tics allow them to selectively graze and yet tolerate 
substantial fiber content, and rcsults in diets gener- 
ally dominated by forbs. Most of the troublesome 
weeds that threaten rangelands are forbs. Sheep are 
also small, sure-footed. and we11 suited for travel in 

rough topography which may not be easily accessi- 
ble for chemical weed control. Furthermore, sheep 
are gregarious creatures that are generally managed 
by human herders. This creates opportunities for 
careful and strategic application of grazing in spe- 
cific weed dominated areas. Sheep have been used 
successfuIly for the control of several rangeland 
weeds including leafy spurge. tall larkspur, tansy 
ragwort, and others. 

Selecting the right species is not the final step in 
matching the tool to the job. Diet composition 
varies among breeds and even between individual 
animals. What an animal consumes depends on 
their nutrient requirements and their past experience 
with a food. While animals can be encouraged to 
select specific plants for food, they will never habit- 
ually consume those plants if they do not receive a 
nutritional benefit from them. However. digestive 
capabilities and nutrient requirements vary through- 
out an animal's life potentially resulting in different 
nutritional benefits at different t imes,  Therefore 
age, body condition, sex, and physiological state 
have a profound effect on diet selection and grazing 
preferences of the anirnaI. 

Season and Intensity of Grazing 
Prescript ion grazing for weed control requires 

grazing when the weed is most palatable to livestock 
and most susceptible to defoliation. For instance, 
cheatgrass is highly palatabIe and is effectively re- 
duced by heavy spring grazing, Furthennore, gaz- 
ing programs should be implemented when the asso- 
ciated or desired plant community expresses rela- 
tively high tolerance to grazing. 

The season and intensity of defoIiation strongly 
affect the ability of plants to regrow following graz- 
ing, Most plants are tolerant of herbivory early in 
the growing season when adequate nutrients and 
soil moisture are available for regrowth. However, 
as the season progresses nutrient availability is re- 
duced and plants are investing more resources into 
seed production. Consequently, grazing during this 
time can be very d e t r i m e n t a l  to plants. 
Furthermore, grazing weeds during seed set may 
not be advisable because of the risk of livestock 
spreading weed seeds. Seed dispersal of weeds by 
animals can be minimized by avoiding livestock 
grazing in weed-infested areas during flowering and 
seeding stages. Animals can also be held in pens for 



RANGECANDS 25 (6) 25th Anniversary 

a short time period (i.e., 48 hours) to allow passage 
of all seeds through the digestive system before 
moving them to uninfested areas. 

Perhaps the main factor determining stocking rate 
is the density of the weed infestation and the palata- 
bility of the plant. Sparse infestations of relatively 
nutritious, palatable plants 1 i ke spotted knapweed 
may be best controlled with light stocking rates of  
sheep that can take advantage of the animal's pref- 
erence for the plant. More dense infestations or less 
palatable weeds may require a heavy stocking sate 
to force a more even utilization of forage. En ex- 
tremely dense infestations, animals are often "mob- 
stocked" to facilitate complete removal of all for- 
age. This can be accomplished by herding or fenc- 
ing animals onto those areas until the desired result 
i s  achieved. 

Integrating Livestock Grazing 
Into Weed Control Programs 

Finally, i t  is  necessary to find ways to incorporate 
prescrj ption grazing into ecological1 y-based inte- 
grated weed management systems, with careful at- 
tention to positively direct; ng community change 
and not just removing a weedy species. 
Incorporating grazing management into weed man- 
agement pIans has been recognized as one of the 
key components in successfully addressing weed 
problems. Research on leafy spurge indicates that 
grazing could increase the efficacy of herbicides 
and insect biocontrol (7). Sheep grazing may also 
be used to reduce recruitment of weeds after herbi- 
cide treatment. These studies suggest that gazing 
has the potential to increase the effectiveness of in- 
tegrated pest management (IPM) systems while re- 
ducing the use of herbicides. Using grazing animals 
to control invasive or noxious plants i s  a readily 
avaiIable approach because it is already the domi- 
nant use of western rangelands. However, making 
grazing an active part of a weed control program 
will require greater dedication and cornmi tment to 
grazing management techniques. Grazing guide- 
lines must be deveIoped for this technology to be 
utilized with maximum effectiveness. 

Associated Costs 
Prescription grazing holds great opportunity for 

incorporation into a successful weed control pro- 
gram; however, controlled grazing i s  n ~ t  without 

cost. Animals must be purchased, maintained in 
proper health, and closely monitored to minimize 
harm to desirable forage. This may require keeping 
an experienced herder with the animals at all times 
and often necessitates penning the animals at night. 

Other expenses may include stock dogs, portable 
fencing, and remodeling of livestock handling facil- 
ities. If the vegetation management is to occur in 
close proximity to towns and cities, then extra care 
must be taken to protect livestock from domestic 
dogs and ensure that they remain either fenced or 
direct1 y under the herder's controI. When the vege- 
tation to be controlled contains secondary com- 
pounds or has very poor nutritional quality it may 
be necessary to supplement the animals. 

Finally, the animal production consequences of 
employing grazing to accomplish weed control 
must be understood. Despite the potentid biological 
efficacy of using livestock to control weeds. this 
practice will not be widely employed until it is 
shown to be compatible with production goals. For 
some weeds, such as Ieafy spurge, sheep used for 
weed control may outperform theis counterparts on 
nun-infested rangelands (8). However, employing 
animals to control weeds of low nutritional value, 
such as mature fibrous weeds, will undoubtedly re- 
sult in some production losses. 

Some argue that sheep grazing will never be an 

Figure 2. S h m p  involrled in a ~e l l f lw  srarrhisrl~ grazing 
srudv in N o r h ~ ~ m  Idaho. 



December 2003 25th Anniversary 

effective weed management tool because sheep 
availability is limited. However, sheep enterprises 
based on weed control are becoming more common 
throughout the rangelands of western North 
America. These enterprises are taking weed control 
with livestock beyond the experimental phase and 
are actually making their living solely by fulfilling 
vegetation management contracts (9). Established 
sheep enterprises may also consider including pre- 
scription grazing for weed control as a part of their 
grazing plan if it is proven to not be substantially 
detrimental to sheep production. Detailed informa- 
tion is needed on the impacts of weed consumption 
on sheep production before it will become wide- 
spread. 

I If managed correctly, prescription grazing could 

knapweed and grass to picloram and fertilizer combina- 
tions. J. Range Manage. 50:263-267. 

7. Lym, R.G., K.K. Sedivec, and D.R. Kirby. 1997. Leafy 
spurge control with angora goats and herbicides. J. Range 
Manage. 50: 123- 128. 
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Ag Internet Use On The Rise 
Now, 48% of U.S. farms have Internet access, 

compared to 43% in 2001. That's according to a 
new report by USDA7s National Agricultural 
Statistics Service. 

Fifty-four percent of all U.S. farms own or lease a 
computer, up from 50% in 2001. Farm operators 
using computers for the ag business increased from 
29% in 2001 to 30% in 2003. 

Buying and selling over the Internet is still slug- 
gish in ag sectors. Only 8% of U.S. farms use the 
Internet to purchase ag inputs, and 8% report they 
also use it to conduct ag marketing activities. 

Access the complete Farm Computer Usage and 
Ownership report online at www.usda.gov1nass or 
call 800-727-9540. 

Promoting Grassfed 
The American Grassfed Association (AGA) 

formed during the summer of 2003 to promote the 
grassfed industry through government relations, re- 
search, concept marketing and public education. A 
group of producers, food service industry personnel 
and consumer interest representatives banded to- 
gether to form the association. 

According to AGA President, Marlene Groves, 
Kiowa, CO, among the AGA's top priorities are 
working with the USDA to establish a legal defini- 
tion for grassfed meat and to implement a labeling 
program that benefits producers by allowing them 
to acquire a premium for products that meet the cri- 
teria of a grassfed product. "In addition, the AGA 
will communicate the value of grassfed products to 
associated industries and consumers," Groves says. 
"The association will also provide a network within 
its membership to share information and direct con- 
sumers wishing to buy grassfed products to the sup- 
pliers nearest them." 

The AGA defines grassfed products from rumi- 
nants, including cattle, bison, goats and sheep, as 
those food products from animals that have eaten 
nothing but their mother's milk and fresh grass or 
grass-type hay from their birth. For non-ruminants, 
including pigs and poultry, to achieve the "grass- 
fed" label, grass would be the large part of their 

diets. "Many products have been and continue to be 
marketed as 'grassfed' when grass is only part of 
their diet," explains Groves. "This mis-marketing is 
just one of the reasons the American Grassfed 
Association is pushing hard for strict USDA guide- 
lines on grassfed marketing claims." 

The association is currently headquartered in 
Kiowa, CO. For more information, contact the 
AGA at 1-877-774-7277, or email aga@american- 
grassfed.org . Or, visit the AGA website at 
www.americancrrassfed.orcr . 

"Intermountain Planting Guide" 
Available 

More than 100 different kinds of plants suited to 
rangelands, pastures, stream banks, road cuts or 
other sites needing reseeding in the intermountain 
states are profiled in a unique handbook, 
"Intermountain Planting Guide." The easy-to-use, 
104-page publication, compiled by Agricultural 
Research Service scientists in collaboration with 
Utah State University and USDA Natural 
Resources Conservation Service experts, is a plant 
bible for Utah, Idaho, Nevada, Colorado, Arizona, 
Montana, Wyoming and Oregon. 

The book was issued in 2001 and is aimed at use 
of native or introduced plants to revitalize range- 
lands for livestock and wildlife, stabilize erosion- 
prone slopes, vegetating mining spoils or simple 
landscaping. The text covers more than a dozen 
major ecosystems, ranging from semi-desert and 
saltbush up through high-mountain, sub-alpine re- 
gions. Through tables, charts and brief summaries, 
the authors of the text make recommendations 
based on soil type, annual precipitation, elevation 
and other key environmental factors that influence a 
plant's success. 

Contact Utah State University Extension 
Publications by calling 4351797-2215 or e-mailing 
extension.publications@usu.edu . Provide address, 
phone, etc., and request bulletin number AG 510. 
The $1 1.70 cost includes shipping. Mail orders can 
be made to USU, 860 Old Main Hill, Logan, UT 
84322-8960. 
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Sprawl Expensive For Everybody 
The 35-acre ranchette down the road is costing 

you money. That's according to a new study by 
Colorado State University that shows, on average, 
dispersed rural residential development, such as one 
residence per 35 acres, costs tax payers $1.15 for 
every tax dollar they generate. Farm and forest land 
uses, on average, require 35 cents of every dollar of 
tax revenue generated for services. 

Rural residential development affects wildlife, 
public-land access, open spaces and the fiscal struc- 
ture of the county, reports CSU professor Andy 

Seidl. Colorado residents are "subsidizing the 
sprawling new residential developments now char- 
acteristic of the Western landscape." The complete 
study is available at 
http://dare.agsci.colostate.edu/extension/aurO3- 
02.vdf 

Adding to the concern, the American Farmland 
Trust says we are losing 2 acres of farmland every 
minute of every day! 

Resource Roundup is compiled by Kindra Gordon. 
Contributions welcome at kindras@gordonresources.com 

Research Agronomist/Rangeland Scientist/Ecologist 
GS-47114541408-12113114 

Salary Range of $56,463 to $103,150 
Announcement Number ARS-X4W-0044 

The USDA, Agricultural Research Service (ARS), Range and 
Meadow Forage Management Research Unit, Burns, Oregon is 
seeking a permanent full- t ime agronomist/rangeland 
scientist/ecologist, GS- 1211 3/14, to serve as a member of an in- 
terdisciplinary research team. The mission of the unit is to de- 
velop agricultural and natural resource strategies that address 
both economic and environmental concerns. The scientist is re- 
sponsible for developing methods to restore productivity of 
arid rangelands that are not at their potential. Much of the re- 
search will involve seeding and establishment of both native 
and introduced plant species. The scientist is expected to ac- 
tively participate in outreach and technology transfer activities. 
Candidate must be a U.S. citizen. Salary commensurate with 
experience ($56,463-$103,150 annually). For program 
Information contact Dr. Tony Svejcar at 541-573-8901. For 
application information and a copy of the full vacancy an- 
nouncement contact Ginger Dunaway at 541-573-89 16 or via 
the website: http:Nwww.ars.usda.gov/careers/. USDMARS is an 
equal opportunity employer and provider. 
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s a seedsman who has been involved with 
eonsewation through the SoiI Conservation 
.Service and private industry, I have worked 

with countless famerslranchers, government agen- 
cies, and other organizations trying to protect the 
most fundamental of resources: soil. 

After all these years I still believe that there is no 
better way to do this than with grass - the "miracle 
species," Grass works better than trees, shrubs or 
forbs in holding the soil in place. The issue at hand 
is what grass do we use where? 

For some peopIe this is a very black and white 
issue: restoration of ecosystems using pIants that 
are "native," or even mare specifically "local eco- 
type" should be the onIy option and if that can't be 
done, it shouldn't be seeded at all, The confusion 
comes in not only defining native and local ecotype, 
but also in agreeing on a common philosophy -and 
ultimately, Is anynrre willing to pay for it? 

History Revisited 
First. T believe we need to have a historical per- 

spective on how soil stabiIization has been ap- 
proached over the past 70-80 years. During the 
Dustbowl years, the main concern was to provide 
permanent ground cover quick1 y. At that time our 
knowledge on establishing native grasses was very 
limited. We didn't know much about how and when 
to harvest, or haw to condition the seed. Traditional 
farming equipment was not suited to drill the fluffy 
native seed. and so it was then broadcast seeded, 
which was often a failure. 

Because we were so bad at harvesting native seed, 
we started to bring in easier to establish introduced 
grasses that tended to be bigger, heavier, smoother 

- 
: is it Going? 

:iveness and economics 
tive plants for restoration. 

seed that was most similar to grain and easier to 
handle through traditional equipment. This method 
met the goal at that time, revegetation. 

In the late 1970's as a result of the Mine Land 
Reclamation Act, reclamation of all types of mine 
sites became a priority. This was a very expensive 
proposition, but people were cancerned about how 
these sites might affect the environment and cause 
health hazards through wind and water erosion. 
This resulted in requiring mining companies to sub- 
mit a reclamation plan before any mining could be 
started. The science of reclamation was young and 
inexperienced and because starting grass on steep 
slopes with little or no topsoil is so challenging, the 
cheapest, easiest to establish. and most available 
seed was often chosen,  generally introduced 
species. 

This process has evolved so that now before a 
mine project is begun an Environmental Impact 
Statement is done including studies of  what species 
are curren~Iy there so that they can try to duplicate 
the same species and density. Other approaches 
such as stockpiIing topsoiI and bare rootstock trans- 
planting have contributed to reclamation success. 

Recent Issues 
When President CIinton signed the Invasive 

Species Executive Order in 1999 many took the 
concept of restoration and made the assumption that 
it meant using local ecotype. From a puritanical 
standpoint the idea is great, but from n practical and 
economic standpoint it is not very realistic. 

There are many reasons why local ecotype seed i s  
so expensive. It is a very labor intensive. high risk 
venture. Many plants are generally in smaller stands 
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I Introduced Mix - 50 1bsIAc x $2/lb = $100/Ac 

5- 
Native Seed Mix - 50 IbslAc x $ I  Ollb = $500/Ac 
Local Ecotype Seed Mix - 50 1bsIAc x $100/lb = 

$5,00O/Ac 
Containerized plants - 1 plantlft? = 43,560 plants 

and need to be hand harvested, often the seed is 
hard or dormant, has poor seed heads and other ger- 
mination and purity problems, and is difficult to 

I 
clean. Some seed may take 30 days to three years to 
break dormancy and then produce low yields. It is 
basically a simple issue of supply and demand cre- 
ating the high cost. 

In 2001 I attended a tour of Rocky Mountain 
National Park and made the following observation 

can see the cost of restoring an ecosystem to its 
original state using native local ecotypes can be 
cost prohibitive. Due to the fact that there is no way 
to verify whether a plant or seed is from a particular 
ecotype other that physical verification at the time 
of harvest, there is tremendous potential for abuse 
and misrepresentation. How do we know we are 
getting what we pay for? 

When you're talking about millions of acres in the 
Great Basin, will the taxpayers be willing to pay for 
local ecotype restoration? Beyond what it would 
cost in dollars, can we afford the time it would take 
to restore one acre at a time when millions of acres 
are at stake? In the time it would take to educate, 
raise funds, and do the restoration, noxious weeds 
will have an even more aggressive hold on our 
lands than they already do. 

There is no easy answer how to approach the local 
ecotype issue as there are many influencing factors. 
Many of us have the same goals, just different 
methods of attaining them. Ultimately, what I 
would like to see is for the organizations working 
towards protecting our environment to have a meet- 
ing of the minds to find commonalities in resource 
protection rather than just furthering their own mis- 
sions. 

j 

About the Author: Don Hijar is with Pawnee Buttes 
Seed, Inc. based in Greeley, Colo.. He grew up on an irrigat- 
ed farm in the Arkansas Valley and graduated from Colorado 
State University with a B.S. in Animal Science. He worked 
with the Soil Conservation Service for seven years and has 
been in the seed industry ,for 19 years. Don is a Past- 

of cost comparisons using different seed sources in 
that setting. 

Rocky Mountain National Park has a nursery to 
propagate native local ecotype plants. The park has 
worked with the Natural Resource Conservation 
Service and the Upper Colorado Plant Material 
Center to increase the production of these local eco- 
types. Restoration in the park uses local ecotype 
containerized plants wherever possible. I do not 
know the exact cost to restore one acre using all 
containerized plants, but it would be expensive. It 
would be less expensive if the park would use seed 
of this plant material rather than actual plants and it 

. ~ 

President of the Colorado Seed 1ndustr-y Association, Past- 
President of the Colorado Section of the Society for Range 

7 would be even less expensive if the park would use 
native species seed but not necessarily local ecotype. 
Less expensive, yet, would be using adaptable intro- 
duced species. The following is a cost comparison: 

I There sometimes are good reasons to use native Management, and Past-President of the Northern Chapter 

local ecotype materials. I believe anywhere Associated Landscape Contractors of Colorado. He has 

we can maintain the genetic integrity of an ecosys- sewed on numerous committees to further the cause of envi- 
G ronmental stewardship. 

tem, and can afford it, we should. However, as you 
I 
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Ecological Restoration of' Gullies 
and Stream Channels 

I UndeWamiing the type of sails and vegetati:on on top of sh~ambank~ can 
help initiate restoration dong dream. 

By John Mumy 

F or years natural resource managers have tried ed to the type of vegetation on top of the banks. 
to heal gullies and downcast stream channels Shrubs such as big sagebrush are extremely deep 
with rock checks, dams, hay bales, and other routed. This allows them to use moisture deep into 

silt catching structures. Beavers are nature's engi- the sail profile. Basin big sagebrush - Artemisia 

neers, and they help, but they need existing water tridentat0 tridentata, Wyoming big sagebrush - 
tables and w i n g  water to work. Most of these ef- Artemisia tridentata wyorningensis and mountain 
forts are not very successfu1 or cost-effective. So, big sagebrush - Artemisia tridentah vaseyana all 
bow do we deal with an eroding gully, the loss of have a shallow fibrous root system plus a deep tap 
water table and ever widening stream channeis? mot. This enables these shrubs to dry the soil out 

deep into the profile. This process does not apply 
to willows or other desirable ri~arian shrubs, but 

3&re Gully 

We've a11 seen straight up and down banks. How 
do they get this way and why do they perpetuab 
themselves? First, we need to understand the 
processes involved in erosion, The conventional 
wisdom holds that once a gully or stream down- 
cuts, it starts t~ widen and form secondary benches 
and floodplains. This doesn't have to happen. 

The process of channel widening is directly relat- 

rather upland shrubs that rnovd into the riparian 
zone. This is a very important concept as this deter- 
mines the stability of the bank. 

Water flowing in the channel undercuts the bank. 
With the bank undercut and dry soil to the top of 
the bank, it becomes too heavy to hold it up. As the 
soil dries, cracks form on top - Figure 1. This aI- 

Figure 1. 



with the Water undercurring the bank a d  evenhlally bornm of channel - Figure 5. This simpkg 
falling away. The channel continues to widen - ,,,, ,& checks to form in 
Figure 3, slows the flow of water and builds silt behind 

What would happen if the deep taprooted s p i e s  
were replaced with a shallower, fibrous rdot sys- 
tem? Would th bank act the same? If grasses occu- 
py the top of the b& the grasses will actually olb- 
sorb and hold the moisture either from snow melt or 
rain - Figure 4. As the soil absorbs more and more 
moisture it becomes super saturated and if it contin- 
ues will actualIy liquefy and flow. This is a very 

them. The grassas now occupy the bottom of the 
downcuts and also the sides, thus eliminating the 
ability of the chmel to continue widening - Figure 
6. The channel is now cunfiaed and the banks are 
stable. Slope, and gradient of the chime1 is not a 
factor in the ability of a system to heal its banks, 
The factors are the vegetation, soils, water, and the 
slope of the M. 



Not all  soils wiIl react the same to the change in 
vegetation, In order for soils to slump or slide they 
must have certain characteristics, At present, these 
characteristics have been identified as; 
a) day over sandstone, 
b) soils over impermeable or slowly permeable 

soils, 
c) clays over texture breaks, 
d) or any situation where water hits a soil textwe 

change and spreads 1ateralIy. 
There may be otfiers but they haven't been iden- 

tified at this time. 
Water is a factor in that there needs to be enough 

to super saturate the soil. It may t a k ~  a length of 
time before the sod absorbs enough moisture to 
slump. Soh in low precipitation mas do have the 
ability to slump, if there are enough fiborous rooted 
plants on the edge of the bank to absorb moisture. 
Bare soil wilI not slump, as absorption rates are not 
fast enough or good enough to take in adequate 
moisture, SIape of the bank is another factor to con- 
sider, Naturally, the steeper the bank, the more sus- 
ceptible it is to sIumping. 

Initiating Restudon 
How do we create the conditions to initiate the 

restoration process? This slumping process can hap- 
pen naturally when a naturaI event changes the 
structure of the stream bank vegetation. Wildfires 
and mortality from insects are two primary natural 
causes of altering woody vegetation. Land man- 
agers can also influence this process by using pre- 
scribed fire, herbicides and mechanical brush treat- 

Lafi si& was treated and slmyed % right sick was 14 
m u t e d .  

ments. Grazing systems that allow for a good flush 
of grass growth are essential for the process to 
work. 

However, there's always a "but" involved in any- 
thing new, and there are same downsides. The fmt 
is not being able to predict when the banks wilI 
slump, We can only give it the opportunity and ex- 
pect that it will happen. Previous experience has in- 
dicated that it should happen within a coupIe of 
years or sooner. 
The second downside is that this will not happen 

in a11 soils, even if we give them the opportunity. 
They just don't possess the characteristics men- 
tioned earlier to slump. Different approaches need 
to be researched for these cases. 

Also, the width of the brush manipulation on top 
of the bank is not certaia The standard used to date 
is at least a one to one balance. An example would 
be if a gully is 10 feet deep then it should be treated 
10 feet back from the edge. 
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Viewpoinf 
~e Quivii tion New Ranch: 

A view rrurrl "OUL UI int: box." 
By Courtney White 

even years ago, a rancher and two conserva- 
tionists had what we thought was a good 
idea: create a place where ranchers, environ- 

mentalists, scientists, state and federal land man- 
agers could explore our common interests instead of 
argue our differences. 

I t  wasn't a terribly novel idea at the time. In pock- 
ets across the West groups of ranchers, federal man- 
agers and environmentaIists, such as the "Six-on- 
six" effort in Arizona, had been attempting to find 
common ground for a while. Nor was it a terribly 
radical idea. Collaboration and cooperation, afterall, 
were hallmarks of the Old West - much more so 
than the romanticized solitary desperado or high 
plains drifter. 

ant 
,A , 

Q~tivii-0 Cmtli~iot~ ~\wrks / ;op  o11 rij~ut-jm~ ~ ~ ~ ~ ~ ~ l t l ~ - l ~ ~ l ( l  
t h ~  Vclll~s Crrlrl~ra Ndrtiowctl P rc s~nv .  (thove Lms Alnnios, 
N e w  Mexico. 

It was novel and radicaI enough, however, to kick 
us "out of the box." First off, there wasn't much 
talk going on between ranchers and environrnental- 
iszs in New Mexico, a state known in recent years 
more for confrontat ion than collaboration. Second. 
what taIk there was, wasn't producing much in the 
way of improvement on the ground ecologically or 

economicalfy. And third, time seemed to be running 
backward on ranching, if not running out altogether. 

At the time, the grazing "debate" in the Southwest 
was dominated by a bitter struggle between hard- 
headed ranchers and hard-headed environmentalists 
i n  a forest wilderness north of Silver City. The 
Diamond Bat fight, as it came to be called, was a 
classic brawl between unbending extremes, with the 
government, and everyone else. stuck in the middle. 
And as both sides brawled, one could hear the clock 
ticking on the things we all cared about - the land, 
the wildlife, and the viability of local communities. 

So, it was more out of a sense of frustration, 
rather than revelation, that The Quivira Coalition 
came into being. 

Following the lead of  other "common ground" ef- 
forts, we vowed not to do lawsuits or legislation, 
sticking instead to the grassroots - literally the 
"grass" and the "roots." It was our belief that the 
grazing debate needed to start over at the p!ace i t  
mattered most - on the ground. We knew this would 
be a slow and difficult process, but we also knew it 
was the only approach that would deliver long-term 
change. 

We also tried something new - we refused to be- 
come facilitators or mediators, deciding instead to 
create a "third position" outside of the continuum of 
argument. We were not interested in prying open 
closed minds or becoming engaged in  the shouting 
match over the role of livestock in the Southwest. 
Instead, we invited people to join us to talk about 
advances in progressive ranch management. envi- 
ronmental restoration, scientific monitoring, and 
collaborative stewardship. We called this position 
The New Ranch. 

We knew this approach was a gamble. M e n  we 
organized our first workshop in a church in Santa 
Fe in June, 1997, we sent out flyers to every moder- 
ate rancher, environmentalist, land manager and sci- 
entist we knew. When fifty people showed up. we 
knew we had a tiger by the tail. Just how big the 
tiger was. we had no idea. 
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The Qnivira Coalition 
"Quivira" is a Spanish colonial tern for an elusive 

golden city, always just over the horizon. On maps 
from the 1600s it also designated unexplored terri- 
tory. This seemed an apt metaphor for our fledgling 
organization - we were rushing off into uncharted 
country chasing an elusive dream. A lot of peopIe 
thought we were crazy. 

Fortunately. we had very good guides. In fact, 
most of the trailblazing had already been done by 
others - by innovative ranchers who were herding 
their cattle together to control their impact on the 
land; by scientists who were quantifying the effects 
of this new management on land health; by range , S ( > j ? r t ~ t ~ ~ / ~ i ~ r  2000- ' ' t \ / r r r  " t , I ~ i , r t * i  , / P I I C . ~ J  ~*o~~. \ i r~ tc t  iiu) ~ / t i i /  

and riparian consultants who were steering their h$pflLy"" [".~+n"fllin~ m r ~ .  

clients in new directions; and by state and federal 
land managers who were willing to implement these 
new ideas on public land. The biggest chore that re- 
mained, it seemed to us, was spreading the news. 

But we also "walked the talk"' by initiating collab- 
orative, on-the-ground demonstration projects. The 
first took place on Macho Creek, north of  Deming, 
New Mexico. Working with the State Land Office, 
the local permittee, and Quail Unlimited, we heIped 
construct two-and-a-half miles of electric fence 
along an overgrazed stretch of riparian area. The 
idea was to switch the grazing season from year- 
long to dormant (winter) use and monitor the ef- 
fects. Sixteen months later, the ecological rebound 
was dramatic. 

In  Quemado. we helped third-generation rancher 
Jim Williams grow more grass and repair relations 
with the Forest Service by assisting him to switch to 
a planned grazing model. Near Cuba, we hired 

Mr~cho Clrck. Ii>c(~rpd nr,r-111 rrfDrr??i~rg, ~YPII.  Mr.ricn, Miry 
1'998-Befnr~" 'he a ~ i t c h  ro don~itin! sttnsna gru:in.q. 

rancher Terry Wheeler to employ his cows (which 
he calls "four-legged organic soil-builders"') to re- 
claim an eroding mine tailing using grass seed and 
hay in a method we call a "poop-and-stomp." Near 
n o s ,  ranchers Mike Jones and Tony Bensen are 
using the same idea in a sea of sagebrush, dong 
with a technique called "low-stress livestock han- 
dling," in an attempt to restore health to badIy dam- 
aged land. 

On the Valle Vidal unit of the Carson National 
Forest, located east of Costilla, New Mexico, we 
are working with the Valle Vidal Grazing 
Association, which employs a herder, various state 
agencies, the Forest Service, and members of two 
fishing groups to reduce sediment in Comanche 
Creek and heIp restore habitat for the native 
Cutthroat trout. a species on the verge of being list- 
ed under the Endangered Species Act, We hope this 
EPA-funded prqject can serve as a model of collab- 
oration and innovation for others. 

Our goal in all this work is to demonstrate how 
new ideas in ranch management can promote eco- 
logical recovery and maintenance, creating a "win- 
win" for everyone. Ranching is not the zero-sum 
game as many of its critics would have us believe - 
that ecologicaI recovery can advance only as far as 
cattle can retreat. But neither is the opposite true 
anymore - that rural economic and cuItural viability 
requires sticking to the "old school'kf range man- 
agement. Tn our view. evolution appears to be the 
only option. 

However. while change is inevitable, ir need not 
be painful - not if you have friends. 
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The New Ranch 
Seven years after our founding, the pursuit of our 

"golden dream" has grown less elusive. That"s be- 
cause through our involvement with progressive1 y 
managed ranches, our educational program of 
workshops, speaking engagements, conferences and 
a myriad of other outreach activities. we have dis- 
covered that other collaborative efforts, other ranch- 
es. and other agencies are making progress toward 
similar goals. 

Some of this work i s  focused on stewardship, such 
as the award-winning collaboration between the 
Forest Service and the ranchers of the West Elk 
Pool which herds 800-head of cattle through a 
98,000-acre federally designated wilderness area in 
the mountains above Paonin, Colorado. Some of i t 
is focused on the delivery of healthier food. such as 
the James Ranch, located north of Durango. which 
produces grassfed beef and organic cheeses. Some 
of it is concentrated on ecological restoration and 
the prevention of land fragmentation, such as the 
Malpai Borderlands Group, located in southeastern 
Arizona. 

Some of this work is being done by ranchers fo- 
cused on creating conservation values on their land 
that can help pay the bills, such as deveIoping 
recreational opportunites. For example, a fox hunt- 
ing club in Colorado Springs pays the Chico Basin 
Ranch hard cash for the privilege of blowing bugles 
and riding across the range in fancy red jackets. On 
the other end. some landowners are trying to figure 
out how they can be compensated for producing 
ecological services, such as cleaner and more abun- 
dant water, to cities. 

Another example i s  "grassbanking." This involves 
utilizing a stretch of open country as a temporary 
ranch for cattle while the home ground i s  rested and 
restored ecologically. This innovative strategy al- 
lows ranchers to stay in business whiIe necessary 
ecoIogicaI work gets done. The  VaIle Grande 
Grassbank on Forest Service land east of Santa Fe 
has been a model of success, even in dry times. 

The list goes on and on, In all cases the sense of 
urgency is equal to the level of innovation.  
Ranching is on the ropes. The reasons are multiple, 
complex. and daunting, including a seductive and 
rapid rise in the value of rural land for non-agricul- 
turd purposes. But it is not just ranching that finds 
itself in dire straits. Many values prized by urban 

residents across the country are in jeopardy as well, 
including the viability of wildlife populations, 
which depend an private land ranches. Additionally, 
many Americans feel that cultural diversity is as 
important as biologicaF diversity, 

It is to these challenges, as well as opportunities, 
that many Westerners are now turning. 

Whether it be grassbanks, dormant season graz- 
ing, herding. low-srress livestock handling, poop- 
and-stomps, grassfed food, planned grazing or any 
number of other innovative models of good stew- 
ardship and entrepreneurship, it seems clear that the 
future o f  livestock management in the West is 
pointing in one direction - out of the box. If ranch- 
ing i s  to survive, it is these "New Ranchers" that 
will lead the way. The road wilI be rocky at first, 
but with time, and a little luck, it will smooth out, 
especially if many hands help. 

Not every idea will work, and not every collabora- 
tion will succeed, but there are enough organiza- 
tions and individuals now working together on a 
shared future that it might be time to officially re- 
vive author Wallace StegnerYs declaration that the 
West is "the native home of hope." 

About the Author: Corrrrne? IVlti!e senjes as t l ~ ~  E.rerlrtive 
Direrrer. of $he Nema MP-vicn-bnscd Qttivim Conlitinn. The 
roalition '.r nnnitol cottferrnc~ wit1 be Janrranb 15- 1 7, 2004 01 

the Hilrntr Hotel, Alhrrquel-qire, NM fi1ith the tlrenle Rnnching 
in Nature's Image: Fostering Social and Environmental Health 
in the West. For more ir~fortt~orion visit W I I J M J . ~ I E ~ V ~ ~ O C O U ~ ~ -  

rion.org. 
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People From The Past 

U-rold F. Heady 

colror s Note: n s  n7r uurnrnefnornte the 25'" Anniversary of Rangelands 
magazine, we yay tribufe to SRM nzernbers who h a w  laelped shape tlie 

profession of ru~.rgeland management. 

To many range management p \ professionals. Harold Heady 
needs no introduction. This 
well-known range scientist 
and consultant is author of 
"Rangeland Management,'* a 
major 'text used internationally 

I 
for range management educa- 
tion. 

1 Heady is also a charter 
member and past president (1  980) of the Society for 
Range Management. As he says, "In retrospect. I've 
been a member of SRM longer than there has been 
an SRM." 

A native of Buhl. Idaho, Heady was brought up by 
his father on a 40-acre irrigated farm where they 
raised cattle and crops. F& that  experience camk 
his interest in range management, he says, "My in- 
terest in rangeland conditions and management 
began while I was in high school, about 1932. At 
that time, T owned a few cows that grazed on public 
land during the summer. It was land washing away 
when the snow melted, grazed to bare ground in 
spring. and blowing away in dry season winds." 

These were times of both drought and the Great 
Depression, and by 1934, having tired of farming, 
Heady rented the land and went to the University of 
Idaho to study range management - in the schooI of 
Forestry, where only one professor taught range 
management. Upon graduation in 1 938. h e  accepted 
a scholarship toward an MS degree in forest ecolo- 
gy at Syracuse, New York. He and his wife then re- 
turned to the West, and he had a brief stint working 
for SCS i n  Washington state and later accepted a 
teaching job at Montana State College, Bozeman in 

By Kindra Gordon 

1942. When he  arrived at Montana State. World 
War I1 had begun and as faculty left to become offi- 
cers, he taught everything from geography ro meats. 

In 1946, Heady recalls that he was preparing for 
an interagency symposium on range management to 
be held March 28-30 in  Moscow, ID and organized 
by Dr. Vernon Young at the University of Idaho. I t  
was n milestone because March 29 was Heady's 
3oth birthday. But i t  was also a milestone because 
the Fast panel and discussion focused on the need 
for a Range Society. Heady says, "The discussion 
became a bit heated as to whether we should be at- 
tached to another society or on our own." Bur, the 
outcome was that Joe Pechanec, Terry White, then 
SCS range leader for the Northwest, and Heady put 
the Society together and became its first officers. 

In 1948 Heady earned his doctorate from the 
University of Nebraska. 

In the fifty-plus years since that time, Heady has 
been an active SRM member, authored and co-au- 
thored more than 150 journal articles and is listed in 
the National Leaders of American Conservation. He 
is the recipient of two Fulbright Scholarship and the 
SRM Certificate of Merit, as we16 as the Fellow and 
Renner awards. The California SRM Section pre- 
sented him with the Man of the Year award in 2001. 
He retired from the University of Calif'oornia- 
Berkeley in 1984. 

Today, Heady's innovative spirit and "make i t  
happen" attitude are still evident .  Asked his 
thoughts about the Rnngelmds magazine, he says, 
"The basic purpose of Rnngeionds and its predeces- 
sors in my mind was to interpret research and pre- 
sent rangeland information in  useful ways to land 
owners and managers. Descriptions of practical ex- 
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amples were to enhance effectiveness. It certainly is 
different from, more readable, and more popular 
than the Journal of Range Management. My con- 
cern with Rmgeland.7 is  that it has not kept pace 
with the changes in attitudes about rangelands, with 
the green revolution. There should be invited pa- 
pers, editorials, picture stories, etc. from the detrac- 
tors around us who equate us with rangeland use by 
livestock." He notes that viewpoints and letters to 
the editor help keep an active dialogue about range- 
land management and the purpose of SRM. 

As a final thought, he says, "The five published 
objective of SRM have changed very little in 56 
years. Yet, a11 of us talk about the changes in the 
profession that SRM represents. I suggest that it is 
time someone or even a commission rook those ob- 
jectives one by one, analyze the history of how they 
were attacked and conclude how they should be 
handled for the future." 

Harold Heady curretr t / ~  rr.sides in Berkel~y. California. 

SEED COMPANY, INC, 
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An Issue Paper Created By the 
Society . , for Range Management 

I Sock@ * Range Management I 

RangeIands span a variety of ecosystems includiag grasslands, savannas, 

sagebrush steppe, sbrublands, tundra, mountrtin meadows and deserts. The 

variety of Iife and its processes on them (biodiversity) is important for moral, 

aesthetic and economic reasons, as well as for the services biodiversity pro- 

vides to society. Rangeland biodiversity is constantly changing by duction 

in habitat, Iand use changes, loss of species, global environmentaJ change and 

invasion of non-native species. Range scientists, and managers, ia parlmdip 

with the livestock industry and environmental p u p s ,  are working to im- 

grove the understanding of biodiversity so that the knowledge will be used to 

protect the vast rangelands of the world. 



and ather organisms. 

sity at higher leveIs. With the exception of plants 

not much known about the genetic diversity of m 

Fortunately, new techniques are becoming avW1e. t 

standing of rangeland genetic diversity. m 
Species Diversity is the variety of species (plants, dtrimds and other orgm 

isms) on Earth. The perception that rangelands have kw hiodivdty is f& 
A wide variety of plants, animals and other organisms m be P o d  on rang1 

Iands. The problem is, there is not an accurate acco-g ai m y  of the 

components of diversity except for select plants, birds md d s .  I 
Community Diwrsity is the variety found in gm~1pia.g~ of spies (comanl 

nities). This diversity includes how many species and wMeh ones are in a 1 
community (richness), as well as how many indidduds of each species are 1 
present relative to other species (dominance). M m a p m  m h s ,  iacludh 

I 
4. - 4  

protecboa, on rn@ia~~.! comunities involve positive and negative trade-offs betwem s p i e s  that ~~ 
h m  those actions and those that do not. Rangeland managers can alter what species 4 how m y  hdi- 

.duds of each are p e e  by using management tools such as changes to livestock gmhg or fire regime! 

Eeosystorn D'mdty is the vatiety of ecosystems (biologicd c o d t i e s  plus the pkysicd mvkmmnh 

ith which they interact). The diversity of species, life forms, lifecycles and strategies &r g ~ ~ h g  md re- 

I prodwing, &wts fhe mkr~environment energy flow and nutrient cycles for each m y ~ m .  

EBnds~gpg Div tdQ is thevariety and patterns of ecosystems and cornunities amme a hihi&, water- 

ldor region. Changa in,Iandscape patterns influence a variety of features includiagptqms of we by a 

ds, water a d  cydes, and physical surface disturbances and soil erosion. 

3 ] 



Why is Biodiversiv Important? 
Biodiversity is imporcant for four basic reasons: morality, aesthetics, economics and the services that it 

provides to society. Many people believe there is a m o d  or spiritual obligation to protect their fellow crea- 

tures. People like to see and appreciate the living parts of nature as it often adds to the interest, value and 

quality of their lives. There are many direct benefits to people and our economy from biodivecsity such as 

foods, fibers, forage for grazing animals, medicines, fuel, building materials and industrial products, as well 

as recreation and hunting. The least understood, but most important, value of biodiversity is the array of en- 

vironmental benefits provided by natural ecosystems. Essential ecosystem benefits provided by rangelands 

include maintaining the composition of the atmosphere; mitigating climate and moderating weather; creat- 

ing, fertihzing and stabiIizing soils; disposing of wastes; cycling nutrients; storing and purifying water; and 

providing natural control of diseases and pests to name only a few. Loss of biodiversity can negatively in- 

fluence the quality and quantity of these benefits. 

What is the State of Biodiversity on Rangelands? 
A major threat to biodiversity is the reduced size of contiguous habitats. Most of the world's rangelands with suffi- 

cient rainfall for growing crops have been converted to agricuitural Iand. In other areas, irrigation using imported water 

or groundwater has been implemented on traditional rangeland areas. In the U.S., more than 50% of the ecosystems de- 

&ed to be criticaIly endanged are grasslands and almost 25% are shrublands. Rangeland that is marginal for agri- 

cultural, urban and industrial development remain less fragment4 than many other ecosystems but even low levels of 

fragmentation may negatively impact some species and the function of some rangeland communities. Maintaining suf- 

ficient area in each type of rangeland is necessary to 

sustain biodiversity on a l l  levels. 

Rangeland professionals have long been interest- 

ed in the complex relationship between grazing and 

rangeland biodiversity. Grazing is an important 

process in many rangeland ecosystems. Grazing 

can have both a positive and negative impact on 

biodiversity on alI  levels. Continuous heavy 1 

livestock andlor large animal grazing and tram- i 
pling can adversely impact some rare plant 

spies'  population. The indirect effects of 
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heavy grazing can be significant for some groups of animals. Wide-ranging 

vertebrates, particularly predators and &on-eaters, have been the most visi- 

bly impacted animals on rangelands. Several species are jeep- by activi- 

ties related to livestock grazing management including the grizzly bear, Mexim 

wolf md bIack-footed ferret. 
I 

On the other hand, some rare species are favored by grazing. For example, 
I the mountain plover nests only in heavily grazed short-grass steppe ecosys- 

tems. This bird probably evoIved with bison influences that only cattle can 

now widely replace. Livestock can be used to a d y  enhance conservation 

of particular s p i a  or plant communities and structures. 

I 
I Grazers influence community diversity by eating select plant species and 

trampling plant species with different abiIities to respond. Moderate grazing 

and trampling usually inmase the divemi9 of plants by decreasing the ability 

of any one plant species to become d h t  and exclude other species. i 
Grazing can mate  gaps in the plant community, making light, moisture and 

nutrients more avdabIe. The effects of grazing on plant community diversity 

depend on the grazing intensity, evolutionary history of the site and climate.. If 

grazing is excluded, the number of species may increase in the short-term, but i may d e c h  in the long-term because the system itself changes. It may devel- 

op into a system that is less able to withstand other disturbances such as 

drought and h. Rangeland professionals use a combination of management actions, such as grazing 

and prescribed burning to enhance landscape diversity by creating patterns of different communities 

across the landscape. In addition, large tracts of land owned or managed by livestock operators can 

assist in protecting biodiversity by maintaining contiguous habitat. 

An increasing threat to rangeland biodiversity is invasion by non-native species, which can cause 

m y  facets of biodiversity to change. For exampIe, as cheatgrass from Eurasia hame a more com- 

mon component of sagebrush steppe ecosystem, the nutritional quality of available forage was re= 

duced, the intensity and fkeqwncy of h s  changed, and water cycles of these ecosystems were al- 

tered. Several native animals, the sage grouse in particular, have declined because of these changes. 

Simply removing livestock wilI not reverse these bends, so rangeland scientists and managers me 

working on techniques to m x e  these invasive-dominated ecosystems to a more diverse and durable 

state. 4 



84 RANGEIANDS 25 (6) 25th Anniversary 
I 

What fs the Future of Biodiversity on RangebdrF 

$jiSyersity wil l  depend on how successful the efforts are tomai&in ~MI @store varhtion 

g, Genetic resources will become mom vduable fbr r&tamth h the f u h .  

.amsf~llowing disturbances such as mining and fire will w trr: identilied md de- 

of potentially genetically valuable ~~ mo- there b a need to devel- 

$Q pm&t isolated and declining populations of rangeland sp&ts= 

I Infomationis available onmany me vascular plant 

I? and vertebrate s p i e s  snd w h h  t h y  are located, but 

there is n lack of similar d.n dii invertebrate animals, 

non-vascular plan$ snd mi&. An inventory of 

these species is need& These hss mti&le &es 
.- . may be more important for m g  ~cosystem 

function or affecting e m y m m v q  th the more 

visible ones. . I 
- - - 

I 
The task of quantQhg b@@ymitgr d rarkgehds 

and planning managemerit to wormnodue these vd- 1 

I ues has just begun. D H h g  dnd w p d h g  views of 

biodiversiv are requiting idmihim, nianitohg ef- 

;pTts i d  research byud,&e livestock focus. To find ways that natural xewurce:m.be both, used d main- 

M, m@m# p d e a i ~ &  are working to improve the u n d e r s ~ g  of the role - @ life f o m  phy in 
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entific organization whose members are concerned with studying, con- 
sexving, managing and sustaining the varied resources of rangelands. 
We invite you to contact us at: 

Society for Range Management 
445 Union Blvd, Suite 230 

 wood, C0 80228 
303-986-3309 

www.rangelands,org info@ rangelands.org 
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Sneek A Peek 
At The Upcoming Issue Of 

The Journal Of Range 
Management 

John A. Crawford, Rich A. Olson, Neil E West, Jeffrey C. 
M*, Michael A. Schroeder, Tom D. Whitson, Richard 

F. Miller, M i c h l  A. Gregg, and Chad S. Boyd i 
Sagepuse populations are declining throughout the West 

resulting from the continued loss of sagebrush habitat- This 
paper suwnatins our knowledge of the biology and ecology 
of sagqpuse and their habibt. Sage-grow require relatively 
large areas composed of a variety of plant communities to 
meet their seasonal needs and changing fire regimes large in- 
creases in i n e c e d  weeds, livestock grazing. cultivation, ur- 
banization, and other land alterations have impacted sage- 
grouse habitats. This paper will be useful for evaluating thc 
impacts of land management @ces and pvidjng direction 
for future rescwh and t w ~ ~  efFects. 

- - - - 
Viewpoint: Encouraging Synthesis and Mange 

Management Science Through 
The Journal Of Range Management 

I 

David L. Scainecchia 

As the flagship publication af the Society for Range 
Mmagmam, the Jortntat of Rmge Managerrtgllt has been im- 
portant in defining the identity of range science. Through its 
pubiicatim philosophy, the Journal has contributed to tbE idtn- 
rificarion of range science as ts largely expimental, specialized 
science. This paper examines the kinds of papers published by 
the Jorunal of Range Mmugmmt. and nxrrmmends in& 
consideration of synthesis papers by the JoumaL. Such s y n t b  
sis paperrs am ~ t i a l  in the development of range manage- 
ment as an integrative, synthetic science. 

Donald C. Ruthwn IKI ad Keith L, Kraher  

I Responses of plant communities on semiarid rangdads to I 
mechanical matments such as amtion are not clearly under- 
W. We evaluated woody and hexbIbEews plant cow, densi- 
ty, and diversity on aerated and nm-d rangelands in South 
Texas. Aeration rduced total w d y  plant cover, increased 
density of desirable woody plants, maid& w d y  plant di- 
versity, and increased grass cover. Aeration may be a usefal 
tool in mmghg Soutb Texas rangelands for white-tailed deer 
and cattle, althougb fhe rapid regrowth of woody plants follow- 
ing aeration may tequire !he application of rnaintena~cc treat- 
mens witbin a relatively short time period to maintain treat- 
ment benefits. 

Viewpoint: Stacbastic Research, Management 
Implications, Synthesis, and The Journal of Range 1 

Mmgement 

I 

- = I 
David L. Scamecchia 

StdwAic m a r c h  mts parlicular challenges for autbws 
in its prepeatation, and referees and editors in its evaluation. 
G a d  criteria are devdoped for effective presentation and 
general evaluation of stochastic research. The concept of syn- 
thesis is exdried and inWpreted as an essential element of 
communicatiun of stochastic memh and other quantitative re- 
search in range management science. Increased attantion to 
synthesis and management imp1hioRs will increase tbe d- 
ability of stochastic mar& and other quantitative march in 
the J o u d  of Ratlge Management, and bmase the value of 
this to range management science. 
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- - - 
vlewpomt: hntropy, concept Design, And Animal. 

Unit Equivalence In Range 
Manacemen t Science 

- - - - - - - - 
I David L. Scarnecchia 

7 
The animal-unit concept has seen many definitions and appli- 

cations in quantifying herbivores. Analysis of these possible 
definitions of equivalence and applications in communication. 
and their implications, provide an excellent example of how to 
design a concept for general use in range management science. 
For grearest utility in its diverse applications. the animal unit as 
best  defined as an abstracted unit of energy demand. Such a de- 
finition minimizes confounding in its applications, and allows 
its general use as a tool for communication. including analysis. 
in range management science. 

I 

M.F. Carpinelli, R.L. Sheley, and B.D. Maxwell 

Three desirable species with differing growth patterns (crest- 
ed wheatgrass, intermediate wheatgrass. and alfdfa) and one 
weed (spotted knapweed) were used to determine the potential 
for increasing weed resistance of revegetated weed infestalions 
by increasing niche occupation and resource use by desirable 
species. Seeds of spotted knapweed were sown into plots con- 
taining seeds of I ,  2, or 3 desirable species. By the end of the 
second year, spotted knapweed dominated the desirable 
species, regardless of the number of dcsirable species present. 
These results suggest that revegetation of weed-infested range- 
land must include active control of weeds emerging from the 
soil seed bank - 

Defoliation Tolerance and Ammonium Uptake Rate I Recovery Of Biological Soil Crusts Following 
In Perennial hssock Grasses Wildfire In  Idaho 

Carolina Saint Pierre, Carlos A. Busso, Oscar A. 
Montenegro, Gustavo D. Rodriguez, Hugo D. Giorgetti, 

Tomis Montani, and Oscar A. Bravo 

The hypothesis that the greater defoliation tolerance and 
competitive ability in Stipa clarazii than in S. rettuis and S~ipa  
ambigua is partially the result of greater ammonium uptake 
rates in the first than in the last two perennial grass species was 
tested. Competitive abiIity was determined by measuring am- 
monium uptake rates in defoliated and undefaliated plants at 
different NH4+ concentrations using (NH4)2S04 solutions con- 
taining 60 atom % ''N excess. The results confirmed the stated 
hypothesis. The greater competitive ability and defoliation tol- 
erance in S, clarazii conuibute to explain why this is a domi- 
nant species in well managed grasslands. 

Julie H. Hilty, David J. Eldridge, Roger Rosentreter, Marcia 
C. Wicklow-Howard, and Mike PeIlant 

Restoration of tl viable biological soil crust is critical in he  
active revegetation of burned sites to prevent dominance by ex- 
otic, weedy plants. The recovery of biological soil crusts on 
sagebrush steppe was examined after fire in the Snake River 
Plain in Idaho. The results indicated that seeding by perennial 
grasses is necessary to promote recovery of crust species. 
Seeding of perennial grasses and resting from liveslock grazing 
reduces the growth of exotic grasses after fire and promotes the 
regeneration of native mosses. 

Lmdscape Level Dynamics Of Grassland-Forest 5aWav"mcmI W mngebnd Grasshoppers Wi 
Bansitions In British Columbia I Prescribed Fire 

Yu- Bai, K h s  Broersma, Don Thompson, and Lance T. Venn*, Robwt B. Mitchell, Smud D. 
Timothy J. Ross Fuhlendorf, and David B. Wester 

Grasslands in the interior British Columbia of Canada are ad- 
jacent to forests and susceptible to tree encroachment. Mnc 
sites in the CariboolChilcotin forest region were selected to 
suldy the effect of slope aspect, slope d t p  and elevation on 
vegetation distribution, dynamics and forest expausion from the 
19Ws to 1 W s .  A p c t  is the most important topgmphic fac- 
tor for vegetation distribution aud changes. Management plans 
aimed at the contml of tnx eacroachment and forest ingrowth 
should take these factors into considemion. 

cause the majority of species we innocuous and provide impor- 
taut nutrition to predators. We used fall and spring -bed 
fire to evaIuatc fire effects on grasshopper abundance and b h  
mass and determine if species could b s?ectively controlled. 
Fire treatments bad no effects on total abundance or biomass of 
grasshoppers across species. but effects on the 4 most common 
species were variable and could be exphhed by the biology of 
the insects. Fm pmcriptions em be written to target specits 
specific vulnerabilities and control pest grassboppers wbile 
maintaining the food base for grasshopper predators. growth 

I I should take these factors into eonsideration. 
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Vegetation and Deer Response To Mechanical S h b  
Clearing and Burning 

James 0. Rogers, Timothy E. Fulbright, and Donald C. 
Ruthven, llI 

Prescribed burning is a recommended maintenance treatment 
following mechanical manipulation of south Texas shrubland, 
and is potentially a preferable alternative to additional mechan- 
ical treatments for improving white-tailed deer habitat. The ef- 
fects of prescribed burning of aerated plots during late summer 
on protein-precipitating tannins in browse, forage biomass, and 
deer utilization were compared to a second aeration treatment. 
Burning and a second aeration treatment I6 to 17 months after 
the initial aeration had similar effects on habitat characteristics 
and deer use. Because of lower costs. prescribed burning is a 
recommended alternative as a maintenance treatment of aerated 
shrublands. 

R.J. Ansley, W.E. Pichak, W.R. Teague, B.A. Kramp, 
D.L. Jones, and P.W. Jacoby 

Research Observation: Nitrogen Effects On Adzom 
Cottontop and Lehmann Lovegrass Seedlings 

I Research Observations: Daily Movement Patterns 
Of Hill CIimbing and Bottom Dwelling Cows 

Lung-Term Grass Yields Following Chemical 
Control Of Honey Mesquite 

Long-term effects of herbicide treatment of honey mesquite 
are needed to evaluate economic feasibility and to model eco- 
logical interactions between woody and hebaceous plants. The 
herbaceous yield and mesquite regrowth 10 or 20 years after 
treatment with aerial applied topkilling or root-killing herbi- 
cides were evaluated at a research site in north Texas. Results 
showed that the herbicide treatment life was at least 20 years 
for the root-Wing herbicide but no longer than 10 years for the 
top-killing herbicide. Based on grass yield data, the root-killing 
option was economically viable but the top-kilIing herbicide 
was not. 

Accuracy Assessment For Detection Of Leafy 
Spurge With Hyperspectral Imagery 7 

Grazing Management Effects On Plant Species 
Diversity In Tall Grass Prairie I 

Amy E. Parker Williams, and E. Raymond Hunt, Jr. 

The role of nitrogen use in Lehmann lovegrass invasion is The flowering bracts of leafy spurge are detectable with hy- 
unknown. Lovegrass and Arizona cottontop seedlings were perspectral remote sensing; however, there are false-negative 
grown under 7 nitrogen and 2 water treatments to determine if errors at low spurge cover and false-positive errors when no 
lovegrass showed greater growth or nitrogen use efficiency spurge is present. Airborne Visible Infrared Imaging 
(NEU) than cottontop (a native), helping to explain its invasive Spectrometer data were acquired over sites in northeastern 
success. Lovegrass seedlings had greater N concentrations and Wyoming and analyzed with a new mehod of specbal mixture 
lower C:N ratios than cottontop, and cottontop seedlings had analysis. Overall classification accuracy was excellent and was 
more biomass per plant, greater ME, and tolerated high N bet- best for prairie and riparian sites. This procedure allows for au- 
ter. Since Arizona cottontop may outcompete Lehmann love tomated processing of hyperspecual imagery to identify and 
grass for N under low- and high- N conditions, N use does not prioritize areas for Integrated Pest Management options, in- 
play a clear role in lovegrass invasion. cluding biologicall y-based control. 

I I 

I 

Derek W. Bailey, Martina R. Keil, and Larry R. Rittenhouse Karen R. Hickman, David C. Hartnett, Robert C. Cochran, 
and Clenton E. Owensby 

Individual animal selection has been proposed as a tool for 
increasing unifonnit~ of grazing On rugged range1and' 
grazing Patterns of cows identified as preferring steeper slopeS 
and higher were to cows 
preferring gentler 'lopes water (bottom Hi'1 
climbers and bottom dweller cows associated with each other 
at chance levels and had similar grazing patterns, except that 
hill climbers traveled to water later than bottom dwellers and 
used steeper and higher ~ ~ f i ~ .  Lo,--ions of cows in he early 

xe good indicators of where they graze during the 
morning and previous evening bouts. 

A was conducted i n  tallgrass prairie to assess the 
effects of cattle grrtzing management on plant community corn- 
position and diversjcy. Native diversity, species 
richnesr, and form diversity were higher in 
grazed compared to ungrazed prairie, and diversity was greatest 
at the highest stocking density. There were no effects of grazing 
System On plant is a management 
variable influencing plant species diversity and composition. 
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Dr. Leo B. Merrill, 85, died August 15, 2003, in Sonora, 
Texas. Leo had a love of nature, ranching, and the range 
profession and he never missed a chance to share his knowl- 
edge with anyone. Leo was probably best known for his de- 
velopment and research of the Merrill 4-pasture, 3-herd 
grazing system. Even today, it's hard to find range profes- 
sionals anywhere in the world that haven't heard about the 
Merrill 4-pasture grazing system. He  also conducted 
groundbreaking research with stocking rate studies and 
multi-species grazing. 

Leo was born in 1918 in Apache County Arizona. He 
grew up on a ranch and devoted his life to learning and 
teaching about rangelands. He earned his B.S. degree in 
Range Science from Utah State in 1942 and entered the 
Naval Air Corps shortly thereafter. He flew PBMs during 
World War I1 and served his country with distinction. He 
married his wife, Pat, in 1945 and then accepted a job with 
the Texas Agricultural Experiment Station at Sonora, Texas. 

He eventually earned his M.S. and Ph.D. degrees from 
Texas A&M University while he continued his work with 
the Texas Agricultural Experiment Station. He also taught 
Principles of Range Management for two summers at Texas 
A&M University. Leo retired from the Texas Agricultural 
Experiment Station in 1983. 

Leo joined the American Society of Range Management in 
its early years. He served as President of the Texas Section, 
and received numerous awards including the Outstanding 
Contribution to Range Management award - Texas Section, 
the Outstanding Achievement Award in 1976, and the 
Chaplain Research Award in 1989. 

Even though Leo had been my boss for 13 years and served 
as a committee member on two of my graduate committees, it 
became apparent to me that just my perception of Leo's ac- 
complishments would not do justice to the impact and influ- 
ence he had to the range profession. Therefore, I contacted 
just a few of the numerous people who had the privilege to 
work with Leo and asked them to express their appreciation 
and experiences of knowing and working with Leo. 

Pat Reardon said "I have always felt that Leo had more 
influence on me than any other man, other than my Dad. 
And that includes a lot of A&M professors, bosses, etc. He 
was always good at giving me a chance to express myself or 
act on my own and then correct me [in his special way] if I 
needed it. He was very seldom wrong about what needed to 
be done concerning our habitats and natural resources. He 
was not very patient with those who refused to follow what 
was already known. He used to say that we [range research 
people] were about 20 years ahead of what the average 
rancher would accept and apply. I think he was right. 
Most of us already know what should be done, morally and 
concerning range stuff, but have a hard time putting it to 
use. I know in my work the easiest person to work with is 

someone who "knows nothing" about management but lis- 
tens with an open mind. As you remember, Leo would al- 
ways say-well go ahead and believe or do what you want 
to-but just remember "you are wrong". Probably one of his 
best assets was his tenacity. Grazing systems were already 
going when he started, but no one set up a good one, using 
the mistakes of others, and then kept it going for a long time 
without changing it. Some of us range researchers start an 
experiment, keep it going for a few years and then change it 
a little. Then we never know what really happened. He 
always said that a range experiment should be carried out at 
least 20 years to tell what really happens-and I agree 
100%. Too many of our natural resource research is way 
too short, and does not take into consideration the weather 
or other cycles". 

Fred Smeins said "Thirty years ago, when I first met Dr. 
Leo Merrill, I was, as were many upon their first encounter 
with Dr. Merrill, somewhat intimidated but at the same 
time greatly impressed with his knowledge of rangeland 
ecology and management. Over the years as my students 
and I conducted research on the Sonora Research Station, 
and as well for numerous field tours of undergraduate and 
graduate classes, Dr. Merrill willingly contributed his time 
and knowledge to further education and research efforts in 
range science. He had the foresight in 1949, when he estab- 
lished a variety of different grazing regimes on the Station, 
to establish permanent vegetation monitoring plots to eval- 
uate responses to herbivory and precipitation variation. 
He shared that data with my students and me and upon his 
retirement he turned the entire monitoring program over to 
me. The result of his foresight and willingness to carry on 
this very important research has resulted in numerous the- 
ses and dissertations and journal publications that have 
contributed to the understanding of ecological dynamics 
and management applications for Edwards Plateau range- 
lands. Dr. Merrill had an unbreakable vision and desire to 
understand and improve the management of rangeland 
ecosystems. His innovative ideas lead to significant contri- 
butions to the profession and clearly established him as a 
legend in his own time." 

When he had spent too much time in the office taking 
care of administrative duties, Leo would "leave for the pas- 
ture". Many times he would go to the original 4-pasture 
grazing system and walk through the pastures to evaluate 
the range and livestock. He commented that this activity al- 
lowed him to relax and helped put the world in the proper 
perspective. Before I started writing this, I also went to the 
original 4-pasture system and walked through the same 
pastures that Leo established 54-years ago. We've contin- 
ued the same treatments in those pastures for this entire 
time. I think he would be pleased.-by Charles "Butch" 
Taylor 
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Rangeman Skills and Modern Range Managers 
By Thad Box 

Twenty five years ago we changed the 
Rangeman's News to Rangelands. Part of the 
change was to get a more attractive title for our 
publication so it would reach a greater audience. 
But the most urgent need for a name change was 
that professional range managers were no longer 
just white males. 

Women were entering the range field in signifi- 
cant and increasing numbers. And people from for- 
eign countries were seeking range training. The mix 
of genders and additional diversity gained from 
larger numbers of international members broadened 
our perspectives and honed our sensibilities to the 
needs of the land. 

Having real, live human mothers interpreting our 
role in taking care of mother earth was an impor- 
tant step in our growth. Range people who started 
out on a Colorado ranch, herding camels in Africa 
and or from the streets of New York brought life ex- 
periences to our profession that went beyond what 
the early range men could have imagined. It also 
challenges our profession to evaluate what range 
managers should know. 

My cohort of range managers, and those who 
went before me, were mostly males from a rural 
background. We came to the profession with "farm 
boy" skills. We could saddle a horse, splice barbed 
wire, or replace an axle in the pickup. It was all part 
of life. The first classes I taught were mostly made 
up of military veterans from rural areas. We con- 
centrated on teaching scientific principles and theo- 
ry; students came with skills to do the job. 

In the early 1970s, I taught an intimate little class 
of about 325 freshmen who wanted to be resource 
managers. About 90% were from urban or subur- 
ban background; about a third were women. During 
field exercises it was obvious few had even basic 
survival skills in the range management world that 
I knew. The faculty was split on whether it was a 
university's responsibility to teach skills. 

Then I received an irate letter from a rancher 
whose land bordered a National Forest. The ranger, 

one of our graduates, built a fence along the border. 
He used treated pine posts and put them in upside 
down. We had to teach skills, but what skills and 
how would they be taught. 

As a first step, I devised a list of some skills our 
earlier students had brought with them. I gave it to 
my freshman as a survey. Practically no one had a 
range of skills we thought acceptable. Surprisingly, 
women had better skills than most men. And inter- 
national students had more practical experience 
than domestic students. We told students we could 
not teach all the practical sk~lls they needed, but we 
would help them gain most through volunteer 
work, summer jobs, etc. 

We began teaching more skills in classes, promot- 
ed extension classes in such things as horseman- 
ship and packing, and provided fence building ex- 
perience through jobs. But we never reached the 
balance we needed. 

I recently rearranged some old files and found the 
survey I gave the freshmen. It is included below. 
There are things on it that we would not expect be- 
ginning range managers to know today. And there 
are skills such as GPS navigation, GIs analyses, 
and computer searches that were not invented in the 
early 1970s. 

But questions remain: What skills should a range 
manager have? Who should teach them? What is 
the role of the professional society in making sure 
some new ranger does not build a fence with posts 
upside down? Or hold a hearing without properly 
advertising it to the public? 

Range managers today are a diverse mix. Life ex- 
periences brought to the profession are far more 
varied than the rural male/military veteran experi- 
ences of my cohort. We have the potential to be 
much better spokespersons for the land. But only if 
we understand one another, consider other's views, 
and have skills different than those of 25 years ago. 
Who will make the list of skills we want today? 
When and how will our professionals learn them? 
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1972 Skill survey for USU Freshmen 
Have you ever: 

l chopped through a log with an ax 
mused a 2-man saw 
l used a chain saw 
l serviced a chain saw 
" built a fire 
l dug a trench with pick and shovel 
l ridden a horse 
l saddled a horse 
l packed a horse 
l vaccinated an animal 
l castrated an animal 
l set a corner post 
l built a fence 
l hung a gate 
l skinned a large animal 
l butchered an animal 
l used carpentry tools 
l changed a tire 
l patched an inner tube 
l changed points and plugs 
l roped a calf 
l branded or earmarked an animal 
l driven a 2-ton or larger truck 
l operated a farm tractor 
l operated a 4 wheel drive vehicle 
l changed oil in an engine 
l cleaned a paint brush 
l shot a rifle 
l cleaned a rifle or shotgun 
l used an arc welder 
l calibrated a grain drill 
l used a socket wrench 
l replaced a fan belt 
l threaded a pipe 
l had sole responsibility for a large animal 
l sharpened a knife 
l set forms and poured concrete 
l dressed a fish 
l used a seine l rowed a boat 
l loaded a boat on a trailer 
l serviced an outboard motor 
l swum 50 yards in open water 
l walked on snowshoes 
l used jumper cables to start a car 

hooked up a 2-wheel trailer 

l put on tire chains 
l pitched a tent 

used a topog map and compass 
l loaded a horse in a trailer 
l picked or skinned a bird 
l used a short wave radio 
l used a winch 
l towed one vehicle with another 
l cleaned dirt from a fuel system 
l spliced a broken barbed wire 
l cranked an air cooled engine 
l fought a wild fire 
l used an abney or level 
l used a wheelbarrow 
l thrown a chain 
l sharpened a hoe 
l cut weeds with a hoe 
l drilled a hole with a brace and bit 
l plowed a furrow 
l belled an animal 
l added anti-freeze to a radiator 
l sighted in a telescope sight 
l replaced a handle in an axe or hammer 
l trapped an animal 
l planted a tree 
l camped overnight alone 
l repaired a leaky faucet 
l replaced a float in a commode 
l taken a photograph 
l typed a letter 
l bandaged a wound 
l treated an insect sting 
l learned first aid 
l unloaded a gun or rifle 
l cooked for more than 10 people 
l planned and purchased supplies for a week outing 
l penned sheep or cattle 
l replaced batteries in electrical equipment 
l spliced a rope 
l thawed a frozen pipe 
l raised an orphaned animal 
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Browsing the Literature 
Jeff Mosley 

This section reviews new publications available about the art 
and science of rangeland management. Personal copies of 
these publications can be obtained by contacting the respec- 
tive publishers or senior authors (addresses shown in paren- 
theses). Suggestions are welcomed and encouraged for items 
to include in future issues of Browsing the Literature. 

Animal Ecology 
Niche partitioning among mule deer, elk, and cattle: Do 
stable isotopes reflect dietary niche? K.M. Stewart, R.T. 
Bowyer, J.G. Kie, B.L. Dick, and M. Ben-David. 2003. 
Ecoscience 10:297-302. (Institute of Arctic Biology, Univ. of 
Alaska, Fairbanks, AK 99775). Mule deer, elk, and cattle 
were completely separated along a continuum from browsing 
to grazing, indicating little likelihood of forage competition in 
northeastern Oregon. 

Grazing Management 
Management of rangeland livestock under drought. B.E. 
Horn, C.H. Hart, and S.I. Paisley. 2002. Annals of Arid Zone 
41: 1-23. (Univ. of Wyoming Extension, 762 West Fetterman, 
Buffalo, WY 82834). Reviews principles and strategies to 
cope with the economic and ecological impacts of drought. 

Summer grazing strategies following early-season grazing 
of big bluestem. E.M. Mousel, W.H. Schacht, and L.E. 
Moser. 2003. Agronomy Journal 95:1240-1245. (Dept. of 
Agronomy and Horticulture, Univ. of Nebraska, Lincoln, NE 
68583). Big bluestem pasture can be grazed in mid- to late 
May without affecting herbage yields for the remainder of the 
growing season, but if re-grazed in June, pastures should be 
grazed in the vegetative stage rather than waiting until the 
stem elongation stage. 

Tree protection methods during the silvopastoral-system 
establishment in midwestern USA: Cattle performance 
and tree damage. J.W. Lehmkuhler, E.E.D. Felton, D.A. 
Schmidt, K.J. Bader, H.E. Garrett, and M.S. Kerley. 2003. (M. 
Kerley, Animal Sci. Research Center 11 1, Univ. of Missouri, 
Columbia, MO 6521 1). A single strand of electrified poly- 
wire protected young hardwood trees from cattle damage, but 
foliar application of TreeGuard (0.20% denatonium benzoate) 
did not. 

Hydrology/Riparian 
Bare ground and litter as estimators of runoff on short- 
and mixed-grass prairie. R.H. Hart and G.W. Frasier. 2003. 
Arid Land Research and Management 17:485-490. (G. 
Frasier, 7820 Stag Hollow, Loveland, CO 80538). "Runoff 

was strongly and positively correlated with percent bare 
ground, and was strongly and negatively correlated with per- 
cent litter cover. Neither foliar nor basal plant cover were 
useful estimators of runoff." 

Landowner monitoring of stream temperature and bottom 
sediments. P.A. Larson and L.L. Larson. 2003. Journal of 
Soil and Water Conservation 58: 152-157. In 2 sub-watersheds 
of the John Day River Basin in Oregon, data from a 3-year 
study "did not detect thermal or sediment pollution between 
sites used for grazing or hay production, and sites without 
grazing." 

Improvements 
Rangeland monitoring and fire: Wildfires and prescribed 
burning, nutrient cycling, and plant succession. C.A. 
Taylor, Jr. 2003. Arid Land Research and Management 
17:429-438. (Texas Agricultural Experiment Station, Sonora, 
TX 76950). A computer software program (The Grazing 
Manager) that projects forage production and animal demand 
has been used successfully to integrate prescribed fire and 
grazing management in western Texas. 

Reintroducing fire for conservation of Fescue Prairie 
Association remnants in the Northern Great Plains. J.T. 
Romo. 2003. Canadian Field-Naturalist 117:89-99. (Dept. of 
Plant Science, Univ. of Saskatchewan, Saskatoon, SK S7N 
5A8, Canada). Recommends reintroducing fires of varied 
sizes at varied timings, frequencies and intensities to conserve 
biodiversity of northern mixed-grass prairie. 

Root herbivores, pathogenic fungi, and competition be- 
tween Centaurea maculosa and Festuca idahoensis. W.L. 
Ridenour and R.M. Callaway. 2003. Plant Ecology 169: 16 1 - 
170. (R. Callaway, Division of Biological Science, Univ. of 
Montana, Missoula, MT 59812). Spotted knapweed was effec- 
tively killed by a native North American fungal pathogen 
(Sclerotina sclerotiorum) but was relatively unharmed by 
Agapeta zoegana, a bio-control insect. 

Measurements 
History of rangeland monitoring in the U.S.A. N.E. West. 
2003. Arid Land Research and Management 17:495-545. 
(Dept. of Forest, Range, and Wildlife Sciences, Utah State 
Univ., Logan, UT 84322). Reviews the historical development 
of rangeland monitoring methods and practices in the U.S. 
from the 1930s to the present. 
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Rangeland monitoring and wildlife populations. C.D. 
Clements and J.A. Young. 2003. Arid Land Research and 
Management 17:401-406. (USDA-ARS, 920 Valley Rd., 
Reno, NV 89512). Recommends that livestock producers and 
their employees record notes of wildlife species' abundance 
and locations. 

The legacy of Lee Sharp. K.D. Sanders. 2003. Arid Land 
Research and Management 17:329-33 1. (Univ. of Idaho, P.O. 
Box 1827, Twin Falls, ID 83303). Dr. Lee Sharp (a range sci- 
entist at the University of Idaho for 40 years) "was a strong 
advocate of ranchers using photographs to monitor their pub- 
lic and private rangelands. Lee Sharp's 40-year photographic 
record of natural changes in a shadscale stand shows the value 
of long-term photographic monitoring of range trend." 

Theoretical underpinnings of rangeland monitoring. N.E. 
West. 2003. Arid Land Research and Management 17:333- 
346. (Dept. of Forest, Range, and Wildlife Sciences, Utah 
State Univ., Logan, UT 84322). Concludes that desertification 
is the preferred concept to replace plant succession as the un- 
derlying, dominant theory of rangeland monitoring. 

Plant Ecology 
A time comparison study of vegetation on The Island 
Research Natural Area in central Oregon. M.A. Fox and 
L.E. Eddleman. 2003. Northwest Science 77:246-254. 
(Hamersly Library, Western Oregon Univ., Monmouth, OR 
97361). Cover of western juniper, big sagebrush and litter in- 
creased from the early 1960s to the early 1990s. 

Does resource availability, resource heterogeneity or 
species turnover mediate changes in plant species richness 
in grazed grasslands? C. Bakeker, J.M. Blair, and A.K. 
Knapp. 2003. Oecologia 137:385-391. (Dept. of Plant 
Ecology and Physiology, Free Univ. of Amsterdam, De 
Boelelaan 1085, NL-1081 HV Amsterdam, Netherlands). 
Bison grazing increased plant species richness in Kansas tall- 
grass prairie. 

The relative importance of sexual reproduction versus 
clonal spread in an aridland bunchgrass. A. Liston, B.L. 
Wilson, W.A. Robinson, P.S. Doescher, N.R. Harris, and T. 
Svejcar. 2003. Oecologia 137:216-225. (Dept. of Botany and 
Plant Pathology, Oregon State Univ., Corvallis, OR 97331). 
Sexual reproduction, rather than clonal fragmentation, ac- 
counted for most new plants of Idaho fescue. Some individual 
Idaho fescue plants can live for more than 60 years. 

Reclamation/liestoration 
A comparison of Conservation Reserve Program habitat 
plantings with respect to arthropod prey for grassland 
birds. N.E. McIntyre and T.R. Thompson. 2003. American 
Midland Naturalist 150:29 1-301. (Dept. of Biological Sci., 
Texas Tech Univ., Lubbock, TX 79409). Although CRP lands 
have less arthropods than native prairie, CRP lands do support 
arthropod prey for grassland birds. 

Biology and establishment of mountain shrubs on mining 
disturbances in the Rocky Mountains, USA. M.W. Paschke, 
E.F. Redente, and S.L. Brown. 2003. Land Degradation and 
Development 14:459-480. (Dept. of Forest, Rangeland and 
Watershed Stewardship, Colorado State Univ., Fort Collins, 
CO 80523). This literature review covers the biology, ecolo- 
gy, and propagation of 6 shrub species important to wildlife 
and important for meeting regulatory compliance for mine 
reclamation. 

Effects of CRP field age and cover type on ring-necked 
pheasants in eastern South Dakota. S.L. Eggebo, K.F. 
Higgins, D.E. Naugle, and F.R. Quamen. 2003. Wildlife 
Society Bulletin 31:779-785. (Cooperative Fish and Wildlife 
Research Unit, South Dakota State Univ., Brookings, SD 
57007). Cool-season grass-legume mixtures supported higher 
pheasant productivity than warm-season grass stands. 

Weed control as a rationale for restoration: The example 
of tallgrass prairie. D.M. Blumenthal, N.R. Jordan, and E.L. 
Svenson. 2003. Conservation Ecology 7:article number 6. (N. 
Jordan, Dept. of Agronomy and Plant Genetics, Univ. of 
Minnesota, St. Paul, MN 55108). After 7 years, comparison 
with unrestored sites showed that site preparation plus prairie 
seed addition had reduced weed biomass by 94%, wheras 
prairie seed addition alone had no effect. 

Socioeconomics 
Lessons from the past: Have we learned from our mis- 
takes? W.A. Laycock. 2003. Arid Land Research and 
Management 17:359-367. (3415 Alta Vista Dr., Laramie, WY 
82072). Range science and management must overcome the 
continued perpetuation of several erroneous ideas and con- 
cepts. These erroneous concepts include: 1) the Intermountain 
West evolved without heavy grazing pressure, 2) the western 
U.S. was "pristine" prior to arrival by European man, 3) bison 
were migratory animals which minimized their impacts to the 
land, 4) range readiness applies to rotational grazing systems, 
and 4) utilization levels are appropriate management goals. 

Wildlife encounters by Lewis and Clark: A spatial analysis 
of interactions between Native Americans and wildlife. 
A.S. Laliberte and W.J. Ripple. 2003. BioScience 53:994- 
1003. (USDA-ARS, Jornada Experimental Range, New 
Mexico State University, Las Cruces, NM 88003). Suggests 
that overhunting before Euro-American contact, exacerbated 
by the introduction of the horse, significantly influenced pre- 
1800 wildlife populations in the western United States. 

Author is professor of range science and Extension range 
management specialist, Dept. of Animal and Range Sciences, 
Montana State Univ., Bozeman, Mont. 5971 7. 



74 RANGELANDS 25 (6) 25th Anniversary 

Insect Pest Management and Ecological Research. 
By G.H. Walter. 2003. Cambridge University Press, 
New York, New York. 387 p. US$85.00 hardbound. 
ISBN 0-52 1-80062-5. 
As a student pursuing a M.S. in Entomology I have 

found myself drawn to the practice of integrated pest 
management and found that Insect Pest Management 
and Ecological Research aided in furthering my un- 
derstanding of biological control and integrated pest 
management (IPM). The author, G.H. Walter, not only 
discusses the methods of biological control and IPM, 
but also discusses their problems and the need for fur- 
thering the scientific foundation that successful sci- 
ence is based on. 

This book is composed of a preface, acknowledge- 
ments, three parts composed of a total of ten chapters, 
references, and an index. In the preface, the author 
gives a broad overview of the topics of his book and 
informs the reader of the problems plaguing IPM. He 
mentions that IPM is gaining in popularity in agricul- 
tural circles for dealing with insect pests, primarily to 
reduce our dependence on toxic pesticides. IPM was 
the norm before the cheap, fast, and easy approach of 
"just spray it" became popular after the creation of 
DDT in the 1940's. He states that insect ecology re- 
search for IPM purposes is a grey area, and lacks a 
strong link between theory and practice. The author's 
intention is to start at a basic level and examine such 
aspects as the scientific method and the relationship 
between 'applied science' and 'pure science,' because 
perceptions at this level influence attitudes, research 
and interpretation. This book is intended for all who 
have an interest in IPM. It is meant not as a statement 
of 'what is', but rather as question about where we are 
headed and whether that is the best direction. "It is a 
call to IPM students, in the broadest sense of the term 
'student', to slow down sufficiently to contemplate 
deeply the structure of IPM and the multitude of ac- 
tivities related directly and even indirectly to it, and to 
specify those relationships explicitly.'' 

In the acknowledgements section the author ex- 
presses that "numerous individuals have offered me 
advice in relation to the views expressed in this book. 
Some suggestions have been unsolicited and some not 
very flattering." "All have, however, been mentally 
'gnawed', turned over and re-examined before modi- 
fication, implementation or rejection, although this 
may not be evident to all from the finished product." 
The above statements help the reader understand that 

not all the views expressed in this book are going to 
be adopted or accepted by all. We all have our own 
ideas on how something should be done, and this 
book gives the reader a good idea of how things have 
been done, and should be done. 

Chapter One is the introduction, which identifies 
many of the problems in IPM and informs the reader 
of the structure of this book. This chapter is followed 
by Part One: The place and nature of insect ecology 
research for IPM. This part is composed of four chap- 
ters. Chapter Two examines pest management as an 
applied science- the place of fact, theory and appli- 
cation. Chapter Three in entitled Historical trends in 
pest management: paradigms and lessons. Chapter 
Four considers IPM as a diverse, interrelated suite of 
socioeconomic and scientific problem-solving activi- 
ties. Chapter Five provides an ecological underpin- 
ning for IPM. 

Part Two, SpeczJic directions in insect ecology re- 
search for IPM, is composed of four chapters. Chapter 
Six emphasizes the understanding of species good 
taxonomy, sexual species and pest management. 
Chapter Seven examines polyphagous pests, para- 
sitoids and predators, and their trophic relations, ecol- 
ogy and management implications. Chapter Eight dis- 
cusses the re-release evaluation and selection of natur- 
al enemies and their population and community crite- 
ria. Chapter Nine considers autecological research on 
pests and natural enemies. 

Part Three is a synopsis of ecological research for 
IPM today. This part is composed of only one chapter. 
Chapter Ten is a synopsis of practical implications of 
IPM and modem society. This part is then followed by 
references and an index. 

Insect Pest Management and Ecological Research 
gives the reader a very broad idea of the problems 
plaguing IPM today and advocates the advantages of 
a generalist approach to the interaction between insect 
ecology and pest management. The book aids in giv- 
ing the reader an idea of what is wrong with IPM and 
how to fix it. It is the author's hope that this book be 
seen as a serious contribution to scientific develop- 
ment. It is at the very least a book that makes the 
reader realize the importance of good science and the 
importance of thinking things through. Failure to do 
this is often far more costly in the long run than the 
money saved in achieving the quick result.-Chase 
Metzger, Washington State University, Pullman, 
Washington. 
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