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ognizable degrees of literacy? If that is
the case. when a program states that it
develops literacy. can we ask: To what
degree and at what level?

It would seem only fair that only when
these questions can be answered is it
possible to assess the potential of a pro-
posal or the degree of success of a func-
tioning educational program.

As adult sponsors and curriculum de-
velopers of traditional summer range
camp programs for high school youth,
we agree that the ultimate goal of the
range camp curriculum, as with any ed-
ucational program, is to produce a liter-
ate youth population. However, we are
now beginning to ask the same ques-
tions as above: To what degree and at
what level does the range camp program
develop literacy? How can we recognize
that the participants have acquired liter-
acy? Most importantly, is there such a
thing as “range management literacy”
and if so, how should it be defined and
recognized?

Environmental Literacy Model

In 1990. the United Nations
Educational. Scientific, and Cultural
Organization (UNESCO) defined envi-
ronmental literacy “as a basic function-
al education for all people, which pro-
vides them with the elementary knowl-
edge, skills, and motives to cope with
environmental needs and contribute to
sustainable development.”

Since 1990 educators in the field of

environmental education have attempted
to clarify and refine this broad definition
in order that it may be used in goal and

objective planning and in assessment of

programs developed to promote envi-
ronmental literacy.

Environmental educators now general-
ly recognize that there are stages of ac-
complishment in developing environ-
mental literacy. best determined by ob-
served behavior. Three major cluster
areas of a proficiency continuum exists
that individuals progress along in de-
grees towards acquisition of environ-
mental literacy:

» Nominal Environmental Literacy is
the ability to recognize many of the
basic terms used in communicating
about the environment, and to provide a
rough working definition of their mean-

ings. Developmentally, the nominally
environmentally literate person. al-
though aware of the terms or vocabu-
lary, has little or no depth of understand-
ing of them, has only rudimentary
process skills, and no more than casual
commitment to environmental concern
and action.

* Functional Environmental Literacy
is the capacity to use fundamental envi-
ronmental knowledge, concepts, and
thinking skills to formulate action posi-
tions on particular environmental issues
and in daily behavior. The functionally
literate person can communicate the
substance of an account to a third party,
either orally or in writing.

» Operational Environmental Literacy
is the capacity to regularly perceive en-
vironmental issues, gather and evaluate
pertinent information, examine and
choose among alternatives, take actions
that work to sustain, and develop the
foundation of environmental knowledge
along with the elements of questioning,
analytical and deductive reasoning. logi-
cal thought process. and reliance upon
objective analysis.

People tend to progress along the con-
tinuum of proficiency in environmental
literacy in stages that include awareness
and concern, knowledge and under-
standing, and behaviors and action.
Capability at the nominal or functional
developmental stage of literacy is not
achievement of the ultimate operational
literacy. A person who is environmen-
tally aware is not yet environmentally
literate; neither is a person who possess-
es broad environmental understanding
or who demonstrates environmental
concern.

Moreover, one who only takes action
on an environmental issue is not consid-
ered literate. One demonstrates opera-
tional environmental literacy only when
all the components come together in the
actions taken.

Research into environmental behavior
does not bear out the validity of a linear
model for changing behavior.
Knowledge and awareness of the envi-
ronment and environmental problems
are certainly prerequisites to appropriate
action. However, some research reveals
that knowledge and awareness of action
skills are also prerequisites for taking

Plam‘ ca!lecrmg.

action. Furthermore, students need to be
specifically trained in problem-solving
skills, and this training needs to be in-
corporated into the instructional practice
of environmental education.

Responsible environmental behavior
is a learned response or action. As the
ultimate goal of environmental educa-
tion, it is synonymous with environmen-
tal literacy. Consequently, the ultimate
goal of environmental literacy is acquir-
ing life-sustaining, responsible, environ-
mental action skills. It is recognized that
knowledge and sensitivity to a problem
is a prerequisite to appropriate action.

However, knowledge of the problem
is only part of the catalyst required. A
student must also know what he/she can
do to help and how to take action.
Teaching students only environmental
awareness and knowledge are not
enough. Instruction and modeling of ac-
tion skills must be done in and out of the
classroom.

Agricultural Literacy Model

Agricultural literacy is no less impor-
tant than reading literacy or environ-
mental literacy to the well being of a na-
tion. Indeed, Sir Horace Plunkett once
said, “The well-being of a people is like
a tree: agriculture is its root. manufac-
tures and commerce are its branches and
its life: if the root is injured, the leaves
fall, the branches break away, and the
tree dies.” (Shepardson 1929, p. 3).

It is not difficult: then, to understand
that agriculture must be protected if a
nation is to thrive legally. politically.
and culturally. To preserve and protect
agriculture in the United States, citizens
must be agriculturally literate if they are
to enact laws that will not only protect
but also promote this industry.
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The Challenge Course.

In 1988, the National Research
Council’s Committee on Agricultural
Education in Secondary Schools pro-
posed that an agriculturally literate per-
son would understand the Food and
Fiber Systems in relation to its history,
economic. social, and environmental
significance. Traditionally. agriculture
has been defined as the science. art and
business of cultivating the soil, produc-
ing crops and raising livestock. A more
comprehensive definition of Food and
Fiber Systems also includes the manage-
ment of wildlife, range lands, forests,
rivers, oceans and natural resources.

Frick, in 1990. reported one of the
first conclusive agricultural literacy def-
initions: “Agricultural literacy can be
defined as possessing knowledge and
understanding of our food and fiber sys-
tem...An individual possessing such
knowledge would be able to synthesize.
analyze. and communicate basic infor-
mation about agriculture™ (p. 52).

Does Range Management

Literacy Exist?

As we searched the literature for com-
prehensive definitions of literacy. a pat-
tern began to emerge. regardless if the
definitions were for reading, environ-
mental or agricultural literacy. Each of
the definitions include the concept of
learning proficiency and competency
based upon a continuum, and that indi-
viduals progress along the continuum
from awareness, to acquisition of
knowledge and development of skills,
and further application of those skills and
content to undertake appropriate action,

To be truly literate in any discipline

requires competency in all aspects along
the continuum. A study done by
Gambro and Switzky (1996) of a nation-
al sample of American high school stu-
dents confirms that assertion. A majority
of the students in that survey were able
to recognize basic facts concerning nat-
ural resources and environmental prob-
lems; however, most students could not
apply their knowledge to comprehend
the consequences or potential solutions
related to the problems and issues. Thus.
they would not be considered fully liter-
ate in the areas of natural resources and
environmental education.

As educators involved in agriculture,
we believe that the definition of agricul-
tural literacy should be expanded be-
yond “knowledge and understanding” to
include appropriate skills, actions and
behaviors, as defined in environmental
literacy. Students must not only be
taught facts and information about their
natural resources, but also be taught
how to take appropriate action and re-
sponsible behavior for sustainability of
those resources.

Thus. as educators involved in devel-
oping curriculum for a range camp. we
are now challenged to go beyond the
traditional emphasis of content. Content
and knowledge alone are not enough. as
research suggests. We must also teach
the skills that these future students must
have to become an operationally agri-
cultural literate citizen.

How does this happen? What actions
and responsible behavior do we want the
youth of today and voting citizens of to-
morrow to take? As range camp cur-
riculum developers. we first must decide
what are the overall goals and objectives
of our program. Too often. educational
programs are developed around a set of
facts and content that must be taught.
with little consideration given to the
purpose of the program itself and what it
ultimately wants to accomplish.

Second, those individuals involved in
the development of the curriculum must
become familiar with a literacy model,
whether environmental or agricultural,
and choose an appropriate one consis-
tent with the program’s goals and objec-
tives.

Third, the range camp curriculum
must be designed to achieve complete

literacy, with appropriate behavior skills
identified, based on the “new™ definition
of literacy as interpreted by the curricu-
lum developers. All too common in edu-
cational programs, appropriate and ef-
fective assessment is lacking.

Reflective follow-up assessment to
measure success of the program regard-
ing achievement of the goals and objec-
tives must be done and this assessment
then used to revise and improve the cur-
riculum.

Future Implications: Range
Management Literacy
Continuum Model

We have been involved in the devel-
opment of youth range camp curricula
for the past ten years. As our previous
training in the field of range manage-
ment directed. we initially emphasized
facts and figures and demonstrated tech-
nical applications of that information.
We assumed that was enough: that the
students were “getting it.” We never
sought to define *it!”

With the current research in the area
of environmental literacy as a curricu-
lum outline, the fundamental techniques
of curriculum development as a model,
and the principles of range and wildlife
management as a knowledge base., we
are now revising our curricula and seek-
ing to produce a competent, literate stu-
dent in the field of range management.

We have had to ask ourselves the hard
question, “Are graduates of our range
camp literate in the field of range man-
agement?” Until we began to fully un-
derstand and implement the working de-
finition of literacy...acquisition of
knowledge and skills and application for
appropriate behavior...we had to sadly
admit that our graduates were not truly
literate.

Our weeklong curriculum is now de-
veloped around activities and teaching
strategies that give students opportuni-
ties to progress along the literacy contin-
uum from awareness, to acquisition of
knowledge and skills, and application of
those skills and content for appropriate
action. Each of the day’s activities build
upon this continuum with the ultimate
objective of having students participate
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Table 1. Literacy Continuum Model for Youth Range Camp Curriculum

Stages of Development

Activities

Awareness Field trips to local ranches
Simulations/Games (Project WILD, WET, and
PLT activities)

Knowledge

Acquisition of Knowledge

Acquisition of Skills

Guest speakers
Field work

Plant collections

Field journals

Field exercises

Ropes course (team building)
GPS instruction

Conflict resolution

Action

Application of Knowledge and Skills

Development of range management plan

Oral presentation of plan to peers and instructors
SRM High School Youth Forum

Presentations to local communities

Junior counselors

College major in related field

in a culminating problem solving pro-
ject, where they are required to use the
skills and knowledge that they have ac-
quired throughout the week.

This final range management plan,
done together in cooperative groups, re-
quires the students to develop land man-
agement objectives, conduct a site in-
ventory, prescribe practices that meet
their objectives, and defend their plan
orally to peers and instructors. Table 1
outlines activities that students are in-
volved in throughout the week address-
ing the four stages of literacy develop-
ment.

With this literacy continuum in mind,
our major goal as range camp instructors
are to “graduate” students who not only
are aware of range management issues
and have some knowledge and skills of
range management principles, but who
are able to apply that knowledge in
problem solving situations.

The Cognition and Technology Group
(1990) defines inert knowledge as
“knowledge that can usually be recalled
when people are explicitly asked to do
so but is not used spontaneously in
problem solving even though it is rele-
vant” (p. 2). Teachers must make infor-
mation meaningful to students and train
students to use their knowledge as an in-
strument for problem solving. When stu-
dents learn new information in meaning-

ful contexts (under problem-solving
conditions), they begin to understand the
various circumstances in which to apply
concepts and facts.

Hopefully, the problem of inert
knowledge can be at least partially
avoided through the use of specific in-
structional techniques that provide a
purposeful, problem-oriented context for
learning rather than techniques that em-
ploy a fact-oriented approach. The inter-
disciplinary nature of range manage-
ment issues provides an ideal opportuni-
ty for meaningful, integrated, and prob-
lem-oriented instruction. In addition,
this proposed literacy model provides an
outline for the development of effective
curriculum and instructional strategies
that take advantage of the integrated na-
ture of range management.

Dr. Christine Moseley is an Assistant
Professor of Science Education at Oklahoma
State University in Stillwater. Mark Moseley
is State Range Conservationist at the
Natural Resource Conservation Service,
Stillwater, Okla.; and Seburn Pense is a
Ph.D. Candidate, Agricultural Education,
Oklahoma State University, Stillwater, Okla.
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Listening To The Land

Speaking From The Heart

The decade of the 1930s was one of un-
precedented social and economic hardship.
Wall Street signaled the beginning of the
Great Depression with the stock market
crash in 1929. As the depression devel-
oped, millions of people went hungry.
There were no jobs, no money, no hope,
especially for those who lived in cities.

Those who lived close to the land, farm-
ers and ranchers, became totally depen-
dant on the land and climate. Poor markets
for their produce meant they had no
money. But if the weather cooperated,
they did not go hungry. Simple meals con-
sisted of what they raised. Most agricultur-
al lifestyles were similar to subsistence
farmers in third world countries today.

Tenant farmers were less fortunate. The
poverty normally associated with share
cropping turned to squalor and starvation as
families were put oft farms by landowners
seeking economic gain from mechanization
and government programs. The characters
in Steinbeck’s “Grapes of Wrath” became
the classic new class of landless folks
roaming the country looking for work.

Marginal farmland had been plowed and
planted to increase production for the
“War to end all Wars.” Rangelands were
stocked to the fullest during World War 1.
Uncertain markets following the war led
to continued overstocking during the
1920s. Poor cattle nibbled each emerging
shoot of green on most ranges. Large land-
less herds of sheep roamed the public
mountain ranges of the West, dust clouds
billowing behind each flock.

Economic conditions were exacerbated
by drought over much of the western
rangelands. Abused and overused land re-
ceived scant moisture for natural re-
growth. Thunderstorms falling on bare
land caused mud slides and erosion. Wind
blew dust all the way to Washington.

President Franklin Roosevelt’s New Deal
began a process of national recovery in the
early 1930s. Many make-work projects
were directly related to land rehabilitation.
The work groups spawned a cadre of land-
care workers that became professional land
managers in the next generation.

The Civilian Conservation Corps
(CCC), Work Products Administration

By Thad Box

(WPA), National Youth Administration
(NYA) and other groups built terraces,
planted trees, developed campgrounds,
and seeded rangelands.

Some who joined government programs
just to have a job went on to study
forestry, ecology, and soil conservation at
western universities.

Enter The Era Of Rehabilitation

Land was abused by people, the econo-
my, and the weather. The condition of the
land became a national issue. Federal pro-
grams were established to institutionalize
the newfound public concern for land.

The Soil Conservation Service was
formed to address the problems on private
land. The Taylor Grazing Act passed to pro-
tect public lands. The Bureau of Land
Management was born. The USDA Forest
Service became a leader in management of
wildlands. Its research was uniquely suited
to western landscapes. Curricula emphasiz-
ing principles of ecology in land manage-
ment were available at most western univer-
sities. There were increasing jobs available
for people trained in care of rangelands.

People working on rangelands were scat-
tered among different agencies and profes-
sions. Though most had an ecological ap-
proach to management, they were trained
in a number of disciplines. They lacked
common techniques and inventory proce-
dures. They were bound together only by
their dedication to a special kind of land.

A number of interagency committees
were formed to address rehabilitation of
western rangelands. Participants came
from the Forest Service, Soil Conservation
Service, Bureau of Indian Affairs, Bureau
of Land Management, and various state
universities and experiment stations.

Between 1931 and 1936 at least five
groups seriously considered forming a
professional society for range workers.
With the coming of World War 11, such
discussions were put on hold.

After WWII, Vernon Young hosted in-
teragency range workers at the University
of Idaho to consider formation of a sepa-
rate society for professional range work-
ers. The majority of attendees favored a

new organization specifically designed to
serve rangeland needs.

Strong minorities spoke for sections in
existing societies such as the Society of
American Foresters, American Society of
Agronomy, American Society of Animal
Production, or the Ecological Society of
America. A committee headed by Joe
Pechanec and Harold Heady was charged
with determining the kind of organization
range workers wanted.

Known range management workers
were queried by letter, working commit-
tees appointed to draft constitution and by-
laws, temporary officers selected, and a
date for an organizational meeting select-
ed. In January 1948 the American Society
of Range Management was formed at the
old Newhouse Hotel in Salt Lake City,
Utah. Joe Pechanec was elected President.
W.T. White became Vice President and
Harold Heady Secretary.

The first Council consisted of Bill Allred,
David Costello, Fred Renner, George
Stewart, Laurie Stoddart, and Vernon
Young. One of their first decisions was to
publish a journal where research findings
could be disseminated and policy matters
debated. American rangelands, for the first
time, had a unified voice backed by an of-
ficial organization of professional people.

From the beginning, the voice was di-
verse. A major organizational debate was
over qualification for membership. One
faction wanted membership restricted to
people with documented training in land
management. Another wanted membership
open to practitioners, especially ranchers.
In the end, the organizers decided the soci-
ety should be open to anyone with an inter-
est in rangelands. The Society would speak
from its heart as well as its head

The new society valued land as a medi-
um to support human life and lifestyles. It
contained folks who acted from concern
and implemented technology. The Society
still debates whether members should be
scientists or practitioners. The prime re-
quirements remain the ability to listen to
the land and care about people. Members
speak from the heart while they apply sci-
ence to fand.
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Sixth In A Series

The Importance Of China’s Nomads

The sustainable future development of China’s rangelands depends on integrating nomads’

indigenous knowledge.

By Daniel Miller

The author is a rangeland ecologist, based in Washington, DC, and consults on pastoral development projects in China and Mongolia. His

email is: wildvakman@hotmail.com

Editor’s Note: The International
Affairs Committee sponsored a sympo-
sium entitled “Rangeland Professionals
and Society: Future Directions” at the
2001 annual SRM meeting in Kona,
Hawaii. From those presentations, a se-
ries of articles has been published in
Rangelands highlighting perspectives
on rangelands from around the world.
The following four articles profiling
rangelands in China, Africa, Australia
and Canada are the last in the series.
The editors and authors wish to thank
Dow AgroSciences of Indianapolis,

Indiana, for a grant made in support of

the symposium.

Rangelands cover 40% (400 million
ha) of China’s land area making China
second only to Australia in the extent of
its rangeland resources. About 75% of
China’s rangelands are found in the
semi-arid pastoral areas in the north and
west, with the Tibetan pastoral area,
comprising 140 million ha, the largest.

China has some 260 pastoral counties,
which accommodate about 39 million
people, including some of the poorest
people in China. Many of them are no-
madic pastoralists who are very suscep-
tible to changes in the health and pro-
ductivity of the rangelands from which
they obtain their livelihood.

China’s rangelands have been used for
livestock grazing for thousands of years.
Yaks are believed to have been domesti-
cated on the Tibetan Plateau about
4,500 years ago. and the construction of
the Great Wall, which was built to con-
trol nomadic societies, was initiated
2,000 years ago. History among no-
madic pastoralists in China is the result
of multifaceted interactions among cul-

ture, ecology, and personal actions.
Over centuries, nomads acquired com-
plex indigenous knowledge of their
rangeland environment and the domestic
animals they herded.

The future of China’s rangelands is of
increasing concern. The rangelands of
China are the headwaters for many of
Asia’s major rivers, and what takes
place in these grazing lands has implica-
tions for millions of people downstream.
A number of China’s rangeland ecosys-
tems are also recognized as global prior-
ity areas for conservation of biodiversi-
ty, as they contain highly distinctive
species, ecological processes, and evolu-
tionary phenomena. Despite their extent
and importance, China’s rangelands are
degrading seriously, and the country’s
range managers face many challenges.

As a first step, the sustainable future
development of China’s rangelands
must recognize the significance of no-
mads’ indigenous knowledge of the en-
vironment and management of range-
land resources.

Indigenous knowledge is the unique,
traditional, local knowledge that people
have of a particular geographic area.
The development of indigenous knowl-
edge systems (which covers many as-
pects of life, including rangeland man-
agement and animal husbandry) has
been a matter of survival for nomadic
pastoralists throughout China, including
those on the Tibetan Plateau.

Indigenous knowledge systems of no-
mads are cumulative, representing gen-
erations of experience herding livestock,
careful observations, and trial-and-error
experiments. This knowledge enabled
nomads on the Tibetan Plateau, for ex-
ample, to develop sophisticated range-

livestock management practices in an
environment that posed considerable
risks. Indigenous knowledge systems
are also dynamic as new information is
constantly being added.

Nomads Are Skilled Range

Managers

Nomads raise native livestock that are
adapted to local environmental and pro-
duction constraints. For example,
Tibetan nomads raise the yak, which is
superbly adapted to the high altitude and
the cold environment of the Tibetan
Plateau. Native Tibetan sheep and cash-
mere-producing goats are also important
species of livestock.

Tibetan nomads usually raise a mix of
livestock species each of which has its
own specific characteristics and adapta-
tions to the environment. The multi-
species grazing system combines yaks,
sheep. goats and horses together and

Tibetan nomads selling yak milk.
Photo by Daniel J. Miller
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Yak caravan at 4,800m, Tibet, China. Photo by Daniel J. Miller

maximizes the use of rangeland vegeta-
tion. Different animals also have varied
uses and provide diversified products for
home consumption or sale. Large num-
bers of male yaks are often kept as pack
animals, and male yaks and sheep/goats
are used to provide animals for sale and
for nomads own consumption.

Livestock mobility and flexible use of
rangeland were strategic elements of tra-
ditional Tibetan pastoralism and the
keys to survival. Rangelands are
parceled into seasonal pastures and used
according to diverse managerial and
production objectives. The traditional
nomadic pastoral systems that evolved
used extensive grazing management
strategies adapted to local environmen-
tal conditions. Tibetan nomads, like no-
mads elsewhere in China, did not move
randomly across the rangeland: rather
their movements were often well pre-
scribed by complex social organizations
and were highly regulated.

Environmental risks on the rangelands
were mitigated through livestock and
grazing management strategies.
Livestock mobility, flexible use of
rangelands, and diverse herds were key
elements of traditional pastoral produc-
tion systems and contributed to the high
ecological stability of the pastoral sys-
tems. Nomads maintained a diverse mix
of goals for livestock production and
survival: they kept a diverse mix of live-
stock in terms of species and class; and
they used a diverse mosaic of rangeland
sites, exploiting seasonal and annual
variability in rangeland resources.

The flexibility of traditional Tibetan

nomadic pastoralism (which emphasized
multi-species herds, complex herd struc-
tures, regular movement of livestock,
and linkages with agricultural communi-
ties) developed as a rational response to
the unpredictability of the ecosystem.
The survival of numerous prosperous
groups of Tibetan nomads bears witness
to their extraordinary indigenous knowl-
edge, resourcefulness, and animal hus-
bandry skills.

Tibetan nomadic pastoralism evolved
through long-term adaptation and persis-
tence in a harsh environment and the
grazing and livestock management sys-
tems that developed were intelligent, ag-
gregate behavioral responses by Tibetan
nomads to the resources and risks of one
of the most inhospitable rangeland envi-
ronments on earth. Because they are
skilled, experienced, proficient, expert,
able, adept. and masterful, Tibetan no-

mads, like nomads throughout China,
are “professional” range managers, de-
spite being illiterate.

China’s Rangelands Are Being
Cropped

Traditional livestock production and
grazing management strategies through-
out much of the pastoral areas of China
have been greatly altered in the recent
decades as the nomadic pastoral way of
life has been transformed to one more
oriented toward a market economy.

The goal of livestock production in
most pastoral areas is now to increase
livestock off-take, which has been pro-
moted through privatization of herds
and rangeland, less migration by the no-
mads, intensive grazing management
strategies, and introduction of rain-fed
farming techniques for growing forage
and fodder. Large areas of rangeland
have also been converted to cropland,
which is one of the primary causes of
rangeland degradation.

Many of these interventions have been
responses to political or economic objec-
tives but, in many instances, they have
conflicted with the goal of maintaining
rangeland ecosystem health and stability.
The promotion of improved and scientif-
ic animal husbandry systems has also
jeopardized many worthy aspects of tra-
ditional nomadic pastoral systems. Both
the rangeland environment and the in-
digenous nomadic pastoral cultures are
under threat in areas where the culture of
mobile pastoralism has been eliminated
or substantially reduced.

Tibetan pastoral woman at Sichuan Prov., China. Photo by Daniel J. Miller
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Tibetan nomad women, Tibet, China 5,000 m. Photo by Daniel J. Miller

Large tracts of China’s rangelands are
now degraded. It’s estimated that about
34% of all rangelands in China are mod-
erately to severely degraded and about
90% are degraded to some degree. Inner
Mongolia, Xinjiang and Gansu are ex-
periencing degradation levels well
above the national average.

Current livestock production systems
in many of the pastoral areas of China
now appear to be unsustainable and the
development of intensive livestock pro-
duction systems as a means to increase
production of livestock products and al-
leviate poverty in pastoral areas will
place additional pressure on rangeland
ecosystems.

In China, many attitudes towards
rangeland ecosystems appear to be in-
fluenced by the notion that sedentary

Tibetan nomad family. Photo by
Daniel J. Miller

agriculture, particularly crop-based agri-
culture, is the superior development op-
tion. Rangelands are viewed as systems
to be controlled and modified, much like
cropland, rather than to be managed as
natural ecosystems. This view is reflect-
ed in many of the terms like grassland
construction and grassland ecological-en-
gineering that are used in discussion of
pastoral development. Development is fo-
cused on agronomic and production as-
pects instead of ecological sustainability.
There appears to be little acceptance of the
fact that most of the rangelands in China
are of low productivity or that this situa-
tion is unalterable, either for ecological,
technical and/or economic reasons.

New Thinking And Research
Needed

There is a similarly narrow-minded
view of the validity of traditional no-
madic pastoral production practices. The
purposeful movement of nomads’ herds
is often viewed as wandering and an un-
sound type of use of the rangeland, in-
stead of an efficient utilization of for-
age. Nomads themselves are often per-
ceived as backward and ignorant.

These views are not supported by re-
search findings which suggest that no-
mads possess considerable indigenous
knowledge and that many of the tradi-
tional nomadic pastoral strategies and
practices are rational and ecologically
and economically sound, given the envi-
ronmental and socio-economic con-
straints under which nomads operate.
These findings suggest that fresh, objec-
tive assessments of nomads and no-

madic pastoral systems in China need to
be made before completely discarding
them.

The issue is compounded by the limit-
ed approach taken to rangeland ecosys-
tem research in China. Researches have
generally neglected such topics as the
effects of traditional pastoral systems on
rangeland ecology, the dynamics of herd
growth and traditional risk management
strategies among nomads, and the im-
pact of large numbers of farmers into
pastoral areas to convert rangeland to
cropland.

Other problems include a general lack
of applied, interdisciplinary ecosystem-
level research, which would provide a
better basis for developing more inte-
grated and sustainable rangeland and
pastoral development programs. A dis-
proportionate amount of rangeland re-
search is directed towards livestock pro-
duction rather than understanding how
livestock fit into the wider ecological
system and how to optimize production
in an environmentally and socially sus-
tainable way.

Nomads have played an important role
in the rangelands of China for thousands
of years. As such, the social dimension
of rangeland ecosystems should be an
important aspect of research and devel-
opment in the pastoral areas but, unfor-
tunately. it is not. Thus. little informa-
tion is available about nomadic pastoral-
ism and misconceptions abound with re-
gards to nomads and their way of life. In
China, both organizational divisions be-
tween academic disciplines and the in-
tellectual assumption that views human
beings as separate from their natural en-
vironment have impeded the integration
of social and natural scientific research
in rangeland environments.

The rationality of nomadic practices
needs to be better acknowledged and no-
mads’ indigenous knowledge has to be
incorporated into research and develop-
ment programs. Paying attention to no-
mads’ indigenous knowledge can create
more respect for traditional pastoral sys-
tems and foster partnerships for resolv-
ing issues. Better acknowledgement of
nomads’ knowledge systems can help
build a more sustainable future for the
rangelands of China.
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Seventh In A Series

The African Scene

Environmental legislation and developing resource-poor rural African economies will
create opportunities for range scientists in this country. But, future range professionals will
need to have wholly-integrated skills.

By Peter J. K. Zacharias

Faculty of Science and Agriculture. School of Applied Environmental Sciences, University of Natal, Private Bag X01 Scottsville,

Pietermaritzburg. 3209 SOUTH AFRICA.

Since its start 60 years ago, range sci-
ence in Africa has been driven from a
hub of intellectual capacity centered in
southern Africa. This was housed ini-
tially (ca. 1940’s) at the Universities of
Natal (Pietermaritzburg) and the
Witwatersand (Johannesburg) and, later
enhanced through development of a re-
search and extension capacity in
Northern and Southern Rhodesia (now
Zambia and Zimbabwe). This endeavor
was fostered by provincial and national
government agencies.

All aspects of the discipline were
strengthened by the development of
Pasture Science departments during the
1960’s at the University of the Free
State. some Technical Colleges. and in
general plant-science groups at the
Universities of Fort Hare. Stellenbosch,
Pretoria and Potchefstroom.

The range research endeavor has been
strongest in southern Africa with the
majority of locally trained contributors
emerging from Natal and Free State.
However. in all countries the research
capacity has always been low relative to
other fields. such as animal science,
agronomy. engineering. etc. South
Africa is the only country in Africa to
have developed a research institute dedi-
cated to rangeland science but this took
over five decades.

This contrasts starkly with the veteri-
nary institutes established at Pretoria
and Pietermaritzburg (South Africa) and
Asmara (Eritrea) over a century ago.
Although animal diseases. such as
Rinderpest and East Coast fever. had the
potential to destroy the economies of the

regions at the time. the long-term conse-
quences of ignoring rangeland issues is
now evident in many parts of Africa.
and in some cases is contributing to the
poverty trap.

African Range Science Has A Poor
Image

The discipline was formalized with
the founding by the Natal group in 1966
of the Grassland Society of Southern
Africa (GSSA) and from this the
Grassland Society of Rhodesia. now the
Grassland Society of Zimbabwe (GSZ).
Today the activities of the GSZ are lim-
ited to technology transfer, mainly with

the assistance of scientists from South
Africa. The GSSA is primarily the cus-
todian of Range Science with annual
congresses and peer reviewed publica-
tions since 1966. In addition. several
technology transfer events since the late
1980°s have been facilitated through
farmers” days and special publications.
The African Journal of Range and
Forage Science, produced and funded by
the GSSA, remains the only African
publication dedicated to Range Science.

Despite these activities, the discipline
is not well recognized — especially
among policy makers who still tend to
believe that foreign scientists must be
better. There appear to be two main rea-
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sons for this: (1) a weak professionalism
and 2) poor epistemology—a poor un-
derstanding of the basis of knowledge.

I consider critical elements of profes-
sionalism to be a strong technical com-
petence and a high level of integrity and
ethics. By definition range science is in-
tegrative and is actual when applied, but
the science also has a large portion of
intuition and conventional wisdom in its
application. Investigating any “recom-
mended” range practice will reveal that
the understanding of this discipline is
weak. This may be the reason why we
have a poor image.

Societies such as the GSSA, GSZ and
the Society for Range Management have
as a strength the inclusion of both scien-
tists (theorists) and practitioners (man-
agers). Yet, this has not been fully ex-
ploited to deliver either debate or deci-
sion making tools, nor has it been used
to direct or fund any coordinated re-
search endeavor.

Another matter undermining our pro-
fessional maturity is the quality of de-
bate at events for both research (con-
gresses) and technology transfer (farm-
ers days). My experience, at most con-
gresses and workshops, is that we are
unable to debate, in open sessions, the
roots of our discipline. If we are to im-
prove the status of the discipline we
need to question, and thus develop
sound understanding of the basis of our
knowledge.

This can only be achieved by purpose-
fully improving our debating skills. In
short, this means we need more construc-
tive ‘troublemakers’ whose role is to
stimulate disturbances and be the devil’s
advocate. For instance, when scientific
publication first began much of the pub-
lished work was “unrefereed.” The peer
review was in the form of an open debate
via letters in the literature and had the ex-
tremely important function of providing a
formal record of the development of the
theory that became biological or physical
law. It may be for this reason that the
epistemology of disciplines like physics
and chemistry is well established. We
may need to consider starting a Journal
Of Failed Experiments And Good Ideas
with no closed peer review but authors
will have to defend their papers in open
written debate.

For example, while much effort has
been invested in collecting species com-
position data, in many cases our preoc-
cupation with these data has provided a
poor indication of ecosystem responses
to impacts of whatever form.
Consequently, we have been over-per-
fecting tools with limited usefulness.
This is a critical reason why as a disci-
pline we are not in demand by policy
makers or practitioners.

In addition, with few exceptions, deci-
sion-support technologies and adaptive
management philosophies are very poor-
ly applied or ignored in Africa, so we
have failed to translate the theory and
knowledge we have into decision sup-
port tools.

Changes in the political, and conse-
quently economic, environment in
southern Africa has also impacted the
discipline in several ways. In particular,
two critical issues (redress legislation
and research policy) have contributed to
the region’s widespread decline in the
human resource base.

Redress legislation has probably had
the biggest direct impact and has result-
ed in the phenomenon of “white-flight.”
Several white Africans are now em-
ployed in Range Science positions in
just about every major range economy,
notably Australia, New Zealand and
North America. Those that have stayed
in Africa have realized that career paths,
for white males in particular, are short
and many have moved to other pursuits.
The irony is because of the multi-skilled
nature of the discipline it has always at-
tracted multi-talented people and several
scientists have left the discipline to pur-
sue careers in diverse activities ranging
from information technology through
citrus farming to catering.

Policy directing research in Africa
dictates an emphasis on resource-poor
farmers, which has resulted in a total
shift in focus away from commercial en-
deavors. As a consequence, several
long-term (>15 years) range science ex-
periments have been discontinued be-
cause they are perceived to serve com-
mercial agriculture, not resource-poor
farmers. Their contribution to an under-
standing of ecological processes and
Range Science is lost.

What Happens Next?

It is clear that the economies of
Africa, especially southern Africa, have
shifted enormously during the last five
years. Political imperatives have always
played a role here and will continue to
do so. The environmental lobby on the
continent is virtually non-existent but is
developing. The most notable example
of such action was the vigorous debate
around the mineral wealth of Lake St
Lucia, now a World Heritage Site. It
demonstrated the power of public opin-
ion and a developing awareness of the
need to develop sustainability as a cul-
ture.

Environmental legislation continues to
be refined and many major industrial
operations are embracing internationally
recognized environmental auditing prac-
tices. Many have very sound policies re-
garding the environment but these are
driven by global trade requirements.
Nonetheless, this has the potential to
serve the discipline well because many
such operations are long-term highly ex-
ploitative mining operations with major
impacts on the environment. Range sci-
ence has a major role to play here with
many “closure programs” having life
spans over 30 years.

In addition, the increased emphasis on
resource-poor rural economies in many
African countries has resulted in greater
availability of international funds to up-
lift such economies. Many countries,
such as Eritrea, have national food secu-
rity policies, and because many have
pastoral economies, much of the effort
should involve range scientists. This
means that universities must include
socio-political training in their curricular
to equip students to deal with both the
biological and human challenges.

Government as well as independent
research and development agencies must
develop trans-disciplinary (i.e. wholly
integrated decision-making groups)
teams including experts able to deliver
across the sociological-political-eco-
nomic-range science spectrum. The tra-
ditional integrated training provided for
multi-talented range scientists will hope-
fully stand them in good stead to lead
such teams.
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Strategies For The Future

As a science, range science in Africa
is underdeveloped. This is being ad-
dressed by societies like the GSSA, par-
ticularly through specific focused de-
bates at its annual congress. In addition,
a multimedia approach is being applied
to its publications to improve distribu-
tion of information. However, these ef-
forts will be lost if they are not accom-
panied by a vigorous effort by the disci-
pline’s research and academic leaders in
the region to adapt to the new socio-eco-
nomic and political environment.
Several strategies are possible. As a
budding troublemaker, I suggest:

* We must recognize that traditional
modes of working must be overhauled
to service client-based funding.

» Using modern statistical tools, we
should analyze or reanalyze hundreds of
research-years of data collected by sev-
eral agencies. This would be inexpen-
sive relative to the new knowledge
about long-term effects that it would
generate, and it would provide inexpen-
sive training opportunities for learner
scientists while improving our decision-
support capacity.

» Professional rangeland society exec-
utives should actively attempt to con-
vince employers that their staff should
attend congresses to gain in-service
training. Congress organizers will facili-
tate this by including anthropologists,
economists, and development sociolo-
gists as well as broader environmental
science groups and skill-specific work-
shops.

* Develop partnerships with local
business and governments for short-term
funding opportunities and improve
awareness of the range science disci-
pline in the minds of policy makers,
funding agencies and the public at large.
In southern Africa this will be a de-
manding task as the role of scientists
and other technology specialists is usu-
ally overshadowed by political nicety as
demonstrated by the HIV/AIDS debate.

+ Using all means possible, encourage
black students to pursue range science.
Black students generally train in non-
agriculturally related disciplines because
they associate agriculture with rural
poverty. Further, redress legislation has
accelerated promotion beyond the abili-
ty and experience of several incumbents,

which will weaken the range discipline
further because much of the long-term
institutional wisdom is no longer avail-
able to guide this new generation of
leaders.

None of these activities will succeed
in isolation. We need to exploit the inte-
grative training we have and use these
tools to shape the future of the discipline
worldwide in a holistic fashion. A re-
view of the classically technical disci-
plines such as engineering will show
that for nearly a decade they have been
modifying their approach to training and
problem solving. They have assigned up
to 10% of the curriculum as a compulso-
ry non-engineering component to pro-
vide training in the skills of integration.
Range science would be well advised to
formalize partnerships with such profes-
sionals to play an active role in trans-
disciplinary teams developing Africa.

Authors Note: The opinions expressed
here are my own and for which I am respon-
sible, and are offered to contribute to the re-
view of the status of rangeland science in
Africa. In formulating my thinking, [ have
had the privilege of debating with several ca-
pable scientists and students, and I acknowl-
edge their contribution to my endeavors.
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Eighth In A Series

Issues Challenging Rangelands Down Under

The future of range management in Australia hinges on taking a holistic, regional
approach and continuing to attract people to the profession.

By Andrew Ash and Mark Stafford Smith

Respectively: CSIRO Sustainable Ecosystems, Private Mail Bag. Aitkenvale, , QLD 4814 and CSIRO Sustainable Ecosystems. PO Box

2111, Alice Springs, NT 0871, Australia.

Over 70% of Australia is rangeland.
This vast area of rangelands has a great
diversity of ecosystems from arid shrub-
lands and grasslands to semi-arid wood-
lands and sub-tropical and tropical sa-
vannas. The rangelands are an important
part of Australia’s social and cultural
history for both indigenous and non-in-
digenous peoples.

This rich history. particularly the more
romantic pioneering elements, led to a
strong affinity of urban communities for
rangelands. However. in recent decades
the empathy of city dwellers for range-
lands and their people has been declin-
ing largely because of Australia’s trend
towards urbanization and globalization.

Although the primary land use in the
rangelands is pastoralism, its economic
contribution of about AS1 billion annual-
ly is considerably less than that of min-
ing (AS14 billion) and tourism (AS$2.2
billion). However, rangelands also pro-
vide other important non-economic val-
ues, including high species diversity,
unique habitats and traditional hunting
and gathering by indigenous peoples—
who account for 18% of rangeland resi-
dents and own over 20% of the area.

The Australian rangeland profession is
unlike those of the USA and South
Africa. which have a long history of sci-
entific endeavor in rangeland manage-
ment. Australia’s rangelands were scien-
tifically ignored for a considerable part
of our agricultural history as most effort
focused on agronomic solutions based
on European farming practices and
overcoming the
Australia’s relatively infertile farming
lands and variable climate. There were

limitations of

no formal rangeland schools as agricul-
tural science dominated most Australian
universities. The best articulated calls
for a more formal approach to rangeland
management came from a government
scientist. Francis Radcliffe, as late as the
1940s when concepts of range science
had long been established in the US.
The Australian Rangeland Society was
formed in 1975 to provide an organiza-
tional framework that would allow the few
professionals working in rangelands to ex-
change ideas and develop a more struc-
tured approach to tackling issues in range-
land management. About the same time.
more formal teaching of rangeland science
was occurring in a couple of universities.

usually within Botany departments.

While this late genesis of a profession-
al rangeland society within Australia has
meant that we still have a relatively lim-
ited biophysical. economic. social and
cultural understanding of rangelands., it
has not led to entrenched views or para-
digm paralysis. For example. the
Australian rangeland profession was not
tightly bound to Clementsian views of
plant succession versus models based on
non-ecquilibrium theory. and so was more
casily able to discuss and debate the pro-
posed new paradigms. Also. while the
Australian rangeland profession is nu-
merically small it has a diverse array of
interests beyond the traditional focus on
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livestock grazing management. These di-
verse interests have been reflected in
special issues of The Rangeland Journal,
Proceedings of the Biennial Conferences
of the Australian Rangeland Society and
the International Rangeland Congress
held in Australia in 1999.

Australian Rangelands Today

There are a number of issues and
problems facing Australian rangelands
and their communities today. Some of
these stem from past management mis-
takes while others are a result of rapidly
changing economic and social values
both within Australia and globally. The
most important of these contemporary is-
sues are: (1) Land degradation and
species loss; (2) Feral animals and
weeds; (3) Declining pastoral industry
economics; (4) Accommodating multiple
land uses (pastoralism, tourism, aquacul-
ture etc); (5) Intensifying rangeland use
to remain economically viable; (6)
Changing land tenure and access insecu-
rity, which is a particular issue for in-
digenous, pastoral and mining communi-
ties; (7) Structural and social problems at
the regional scale in rangelands - these
are not just internal issues but are closely
tied to decisions made by governments,
large corporations and banks in big cities
in Australia and overseas; (8) A discon-
nection between the urban communities
and the rangelands—more than 80% of
Australia’s population now lives within
50km of the coast; (9) The urban com-
munities demanding sustainable use of
the rangelands; and (10) International
market pressure to attain “green” accred-
itation and have a well defined and im-
plemented environmental management
systems framework in place.

Likely future drivers of rangeland
change include: (1) Increased marginal-
ization of rangelands in world and na-
tional affairs; (2) Institutions (govern-
ment and community organizations)
playing a key role in shaping rangeland
societies and rangeland productivity
rather than individual enterprises and
market forces; and (3) Energy politics,
technology and trade significantly influ-
encing rangelands in the next 200 years.

How Should These Issues Be
Addressed?

In dealing with problems in the past
such as land management, pests, weeds
and economics, the traditional response
from the rangeland profession has been,
“We need more and better information.”
This has led to more research, usually
biophysical, but many of the problems
remain. Some of this can be attributed to
undertaking research at a spatial scale
that is not very relevant to management.
This is a particular problem in range-
lands in Australia because of their ex-
tensive scale of management and their
heterogeneity.

So, while we have collected much
good information and improved our un-
derstanding of soil, plant and animal
processes at small scales we have had
difficulty in translating this understand-
ing to assist management at larger
scales. In addition, there has been an in-
creasing trend in recent years to applied
research with a decrease in emphasis in
strategic research, which is likely to pro-
vide greater benefits in the medium to
long-term.

Assuming there is enough biophysical
understanding, the next solution to solv-
ing management problems has been,
“We need more and better extension and
better integration of existing informa-
tion.” This philosophy has been adopted
and applied by various institutions and
agencies with the belief that by emula-
tion of successful enterprises in the re-
gion many current problems will be
solved.

However, the reason many current
problems still exist is due to economic,
cultural, social and institutional con-
straints. These constraints are generally
beyond the influence and traditional in-
terests of research, development and ex-
tension agencies and professionals in the
rangelands.

1) Holistic Approach Needed. We
believe the key to addressing current
and future rangeland problems is a more
holistic approach that integrates ecologi-
cal, economic, social, cultural and insti-
tutional issues using a multidisciplinary
approach. The traditional technocentric
and reductionist paradigm that has been
so popular in the past cannot on its own
deliver the range of complex solutions

necessary to address the current needs of
rangelands. While the more traditional
biophysical ecological and production
research and extension still has much to
offer, it will only be of value if it is un-
dertaken at appropriate scales and only
if it interacts with socio-economic and
institutional systems.

2) Address Issues By Region. [ssues
should be addressed in a regional con-
text. This is important for two reasons:
(1) There is strong evidence that a par-
ticipatory approach building strong part-
nerships between key regional stake-
holders is a successful means of achiev-
ing more sustainable and equitable re-
source use in rangelands; and (2)
National rangeland policies that are set
in a regional context rather than assum-
ing that the rangelands are biophysically
and socio-economically uniform are
likely to lead to better environmental,
economic and social outcomes. This
would require giving private enterprise
freedom to pursue profit where the envi-
ronment is resilient but provide greater
public control where private interest
may not produce socially and ecologi-
cally desirable outcomes.

Presently, the greatest constraint on
coordinated action in rangelands in
Australia derives from the fact that these
lands spread across five political juris-
dictions, with top priority in none. Thus
a pre-requisite for future rangelands re-
search may well be the establishment of
some cross-jurisdictional forum to focus
on rangelands. The other alternative is
that future research will really be in the
context of regionalization with no spe-
cial recognition of these regions range-
land nature.

3) Attract Professionals To
Rangelands. There is a clear recogni-
tion among most rangeland profession-
als that these approaches are the way of
moving forward. However, there has
been a significant decline in the number
of rangeland professionals in Australia
over the last 10 years, both in state and
federal agencies. So at the same time we
need to broaden our disciplinary ap-
proach to addressing rangeland prob-
lems, national and state governments are
reducing their efforts in the rangelands.

This reduction in effort in the range-
lands reflects a broader decline in rural
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towns in Australia, compounded by the
withdrawal of government and non-gov-
ernment services. As the rural towns be-
come less attractive places to live, it be-
comes difficult to recruit professionals
into the rangelands,

In a positive move to overcome the
decline in rangeland professionals. a
new educational initiative called
Rangelands Australia has been put in
place. Rangelands Australia is a nation-
al initiative to provide a cooperative ap-
proach to education. training and re-
search for the betterment of Australia’s
rangelands and its communities. The

focus for the implementation of

Rangelands Australia is through the es-
tablishment of a center of excellence in
rangeland management education, train-
ing and research located at the
University of Queensland Gatton

Campus with a nationwide network of

rangeland centers and online services.
The regional, multi-disciplinary ap-
proaches needed to provide rangeland
solutions are starting to be adopted by
rangeland professionals. However. for
these approaches to become more wide-
spread the individual skills of our range-
land professionals needs to broaden: we
need ecologists with better business
skills and appreciation of the socio-eco-

nomic environment in which they work.
social scientists who understand range-
land ecology and production systems. and
we need teams with a diversity of skills
who can work well together. Rangeland
professionals must also be more political-
ly astute if we are to influence policy to
overcome some of the institutional con-
straints that bedevil the range.
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Ninth In A Series

The Future Role of Range Management Professionals: A

Canadian Perspective

Tomorrow’s range management professionals will be faced with increasing public
participation and scrutiny of rangeland uses. How should they adapt?

By Michael Pitt and Arthur Bailey

Respectively. Faculty of Agricultural Sciences, University of British Columbia. Vancouver. B.C. Canada V6T 1Z4; Department of
AFNS, University of Alberta, Edmonton, Canada T6G 2P5.

Predicting the future is both challeng-
ing and risky. Our approach is to first
review some of the past and the present
in order to interpret likely trends for the
Canadian range management profession.

Aboriginal peoples were Canada’s
first range managers. They existed for
centuries on the Canadian plains and in-
termountain West utilizing the natural
plant and animal food resources for their
purposes. Undoubtedly. both fire and
grazing comprised primary tools in their
management of rangelands. Recent an-
thropological works reveal a level of so-
phistication that has been acknowledged
only rarely. These first Canadian range
managers learned how to manage the
natural resources surrounding them. and
they passed this knowledge along
through the generations.

The next wave of immigrants to North
America were Europeans who brought
new plants, new livestock. and new re-
source management systems. Community
leaders and settlers assumed their
European ways were appropriate for the

new lands. What emerged was an era of

exploitation and mismanagement precipi-
tating extreme overgrazing on some
rangelands and dust bowls in others.
During the early 20" century, range
management emerged as a profession
primarily in response to overgrazing in
the western United States. The disci-
pline’s pioneering approach to wise
stewardship—based on the grazing ani-

Y
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mal as the primary tool of conservation
—Iled to improved environmental and
range conditions, particularly after the
1930s. Our status in Canada as a scien-
tific discipline grew quickly following
the formation of the Society For Range
Management in 1948,

The beginnings of range management
in Canada developed for similar reasons
on the central plains and intermountain
regions. Since there is more forest than
natural grassland in western Canada.
there has been a considerable emphasis

within the discipline on understanding
the management of grazing by wildlife
and livestock on forested rangelands.
Most of these forest ranges are on crown
(public) land managed under provincial,
multiple use policies that recognize the
needs of many resource users on a com-
mon land base. Canadian range manage-
ment unfolded more slowly than in the
United States, but enjoyed continued
success from the 1950s through the
1980s, and in many cases also through
the 1990s.
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Cultural and Economic Change
and the Environmental Movement

The second half of the 20" century
was a period of rapid technological and
sociological change. New industries and
new wealth developed in the cities
rather than in rural areas. Economic op-
portunities and people moved away
from agriculture to light industry and
service sectors in urban centers. Rachel
Carson’s book Silent Spring alarmed
urban activists regarding the effects of a
technological society on the environ-
ment. As these social changes occurred,
the balance of economic and political
power also shifted from its agrarian base
in rural areas towards urban-based in-
dustries and voters. In a few decades the
rural-dominated political power struc-
tures have been largely replaced.
Beneficiaries of these social changes in-
clude the various urban-based environ-
mental lobby groups.

Increasing urbanization distanced and
virtually eliminated the public’s person-
al familiarity with natural resource man-
agement. During this time, the range
profession found itself placed on the
other side of the fence in terms of its
perceived relevance to conservation and
stewardship issues by these new and
vocal public lobby groups. Many range
managers, because of their association
with livestock grazing, began to be per-
ceived as part of the problem rather than
part of the solution. Our profession’s
initial, and in some areas, continuing,
defensive reaction to these social
changes brought further alienation be-
tween range management professionals
and the multi-publics that we serve.

Since control of Canada’s natural re-
source policies lies primarily with each
province rather than with a distant feder-
al government, policies affecting range-
lands are changing rapidly to reflect the
concerns of urban dwellers. For exam-
ple, in British Columbia, most of the
population now resides in urban areas
and Canada’s most influential environ-
mental groups are also headquartered in
this western-most province.

In northern regions, and other areas
far from the large cities, change in land
use and range policy has not been as
widespread. Rangeland management
policy of the Prairie Provinces generally

remains under stronger agrarian influ-
ence. Rural ranching remains a viable
industry, particularly where rangelands
are well managed. More changes will
eventually affect these areas, however in
response to urban concerns.

For example one study in the USA re-
vealed that California ranchers believe
that society is becoming hostile to
ranching (Liffmann et al. 2000). Most
ranchers identified the following issues
as serious or extreme threats to ranch-
ing: wilderness designations, regional
planning, endangered species legisla-
tion, animal rights, closure of open
range, environmentalism, water quality
standards, and urbanization. In western
Canada these pressures vary greatly and
are most pronounced in southern British
Columbia closer to the influence of
large urban centers, and Rocky
Mountain foothill rangelands near
Calgary. Such changes in the way that
society views resources and their uses
will continually force Canadian range
managers to rethink the growing de-
mands on resources and rangelands.

Another example of shifts in societal
views can be observed from how the
foot-and-mouth epidemic was handled
in rural Britain. To stop the spread of
this disease, tourist access to the coun-
tryside was substantially restricted,
causing extensive financial loss to the
rural tourism industry; however, resis-
tance within the non-agrarian rural inter-
ests to these closures has gradually
risen, and some commentators speculate
that this likely represents the last time
agriculture successfully lobbies the gov-
ernment to shut down the countryside.
During the next crisis, tourism and
recreation may be too valuable and too
powerful to allow such a closure.

Preparing For The Future

How long will it take before the urban
public holds a similar perspective to-
wards use of rangelands in western
Canada? To prepare for these changing
social views, range managers must ex-
amine the following questions:

1) Who do we serve?

As range management professionals,
we must remember we serve first the
rangeland resource. Secondly we serve
the publics that rely upon our expertise.

Lastly, we serve our personal interests.
These truisms have always been, and
will always remain so.

The key emphasis is upon the resource
rather than upon any one user of the re-
source. As our profession matures, there
will be a greater diversity of users of
rangelands and all users will periodical-
ly need the expertise of range manage-
ment professionals.

The diversity that is Canada will contin-
ue to increase. To adapt to that diversity,
change in range education will be in-
evitable. The ecology-based discipline of
range management fits more closely to
the umbrella of natural resource disci-
plines than to the biotechnology-and ge-
netics-laden intensive agriculture of the
future. We expect a greater diversity of
rangeland users in the future and thus we
also expect a greater diversity of students.

In the future, more urban-born stu-
dents will enroll in range management
classes without having seen a range or a
ranch. Nonetheless, the range manage-
ment students of the future will share a
great deal with their colleagues of 20, or
even 50 years ago. They will be gen-
uinely interested in conservation and
wise stewardship and will also respect
the entrepreneurial skills and unique
perspectives of the ranching community.
Because of their background, many of
these students will be better prepared
than their predecessors to deal with the
challenges of an urban society that has
the political clout to revise resource
management policies.

Tomorrow’s student will bring a cos-
mopolitan sophistication that recognizes
sustainable range management needs
much more than knowledge of rest-rota-
tion grazing or the ecological role of
rangeland fires. This young person will
generally accept that tomorrow’s solu-
tions require broadly-educated, range-
land professionals with communication
skills, objectivity, ecological knowl-
edge, empathy for rural and urban prior-
ities, an ability to facilitate and profit
from contflict, and a passion for achiev-
ing solutions to complex problems.

2) What do we want to be?

The Society for Range Management
should continue its primary role as an
organization of resource expertise. As
much as possible, SRM, and future
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range management professionals, should
ensure that its “cult of values™ continues
to expand to include a broad spectrum
of values.

Range professionals must accept that
the interests and needs of our society
continue to change whereas certain
tenets never change. Wise stewardship
of rangeland resources is a permanent
tenant for all range management profes-
sionals. now and in the future.
Nevertheless, the users of rangelands
will vary among regions, ecosystems,
generations, and cultures. Each genera-
tion of range professionals must adapt
to, and communicate with, the multi-
faceted society of their day.

Future range professionals will require
the technical knowledge of the day, but
must also be skilled socially and politi-
cally. Above all, rangeland professionals
must be sincerely and openly receptive
to differing points of view, and to differ-
ing values.

A few range management profession-
als will be regarded with sufficient es-
teem by all parties that they will be
sought out to play a mediatory role be-
tween opposing resource interest
groups. These few range management
leaders will be knowledgeable regarding
rangeland resources. They will also be
skilled communicators able to mitigate
among widely divergent points of view
and values to such a degree as to recon-
cile differences between parties without
compromising the basic tenets of sus-
tainable rangeland management.

The modern range management pro-
fessional must deal with ever increasing
complexities due to global pressures, en-
vironmental issues. special interest
groups, explosion of information and
technology, and public awareness.
Although technical skills will always be
essential for range management profes-
sionals, an ability to think critically and
to synthesize information are far more

important than the mere acquisition of
information that doubles every few
vears. and often becomes quickly out-
dated.

The urban public will continue to
scrutinize range management profes-
sionals intensely. More than ever before,
range professionals will be required to
defend their decisions, and to communi-
cate their decisions clearly to a wide va-
riety of publics who have a genuine, le-
gitimate interest in public resources.

Conservation of rangeland resources
constitutes a primary goal of the
Canadian range management profes-
sional at the beginning of the 21" centu-
ry. The greatest difference with the last
century will be the amount of public
participation and scrutiny.
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Viewpoint

Using The Preferred Grazing System

By Marion E. Everhart

The “Preferred Grazing System” was developed in 1955 by
Everhart and Swartz. For 45 years, Marion E. Everhart, certi-
fied range management consultant with SCS, USDA and
Ralph Swartz, soil scientist, SCS, studied ranges all over West
Texas and made extensive studies of air-in-the-soil. Everhart
is a graduate of Ft. Hays State University, Hays, Kansas, and
has worked in all of the western states.

The “Preferred Grazing System” they developed is the only
known system that provides for the true and full carrying ca-
pacity of all ranges from the high mountainious areas to low-
lying pastures throughout the United States. It involves using
“41” plants and their “preference ratings” in appropriate land
resource areas where the role of air-in-the-soil assists plant
growth.

Most livestock ranchers have sketchy knowledge of the role
of air-in-the-soil, and the fact that good air movement is nec-
essary for soils without which much of the annual precipita-
tion is lost for plant growth. Consequently the land becomes
more arid and dry with less plant density. Even annuals will
have a hard time growing because of lack of air in the soil.
That is why it is so important to have knowledge of the role of
the “41” species of range plants.

The first article entitled “Preferred Grazing” was published
by SRM in Rangelands, Vol. 13, No. 6, December 1991. (A
reprint can be obtained by contacting the author.) The first
item that must be considered is that more livestock can be
grazed on a given area if provision is made for the timely
movement of livestock from one pasture to another with con-
sideration of the stage of growth of the vegetation. Before ini-
tially stocking a range at what is believed to be full carrying
capacity, try “preferred grazing” where one can vary the num-
ber of livestock at the time of rotation of the pasture by adding
to—or taking from—the initial number. Give consideration to
the fact that livestock are now going to eat “41” species in-
stead of 2 or 3 as is the case of continuous use grazing. Also
consider that the air-in-the soil factor is now in effect thus

providing for an increase in plant growth because of an in-
crease of a healthy soil environment by providing organic and
humus rich soils.

Once one begins with a “preferred grazing” plan, if more
grass is needed for your livestock, all that needs to be done is
to open the gate to the next pasture. Because livestock are
now grazing “41” instead of 2 or 3 species of vegetation and
because air is getting into the soil creating humus—rich soil
thus increasing the carrying capacity—soon more grass will
be left over at the time of rotation. Then consideration can be
made of the possibility of adding more livestock. With
“Preferred Grazing” cattlemen can examine all the livestock
every time they rotate the pastures. “Grow before you graze”
is an axiom of preferred grazing. Seldom can the true carrying
capacity be known ahead of time. It takes all sizes of vegeta-
tion—from “short,” “medium” to “tall” to make up the total
true carrying capacity for the “41” species. For the first time
in years, livestock cannot see their noses with preferred graz-
ing and its use of 41 species, instead of 2 or 3 species, also
full use of air-in-the-soil. Livestock get a taste of all of the
preferred species—this is true biodiversity. Under continuous
grazing, livestock graze the most preferred species first and
then the lesser desired vegetation second; consequently there
is no increase of air-in-the-soil and when the rains come, there
is no in soak and the precipitation runs from the land.
Temporary fencing such as electric fencing and because of the
need for fences to be located as shown in the article published
in 1991-— “most of the permanent fencing should be re-
moved.” Place watering facilities as shown in this article, and
do not fence out “pie” shaped pastures. The “Preferred
Grazing System” applies to all sizes, kinds and shapes of
rangeland.

Marion E. Everhart is a certified range management con-
sultant and former range specialist with the Soil Conservation
Service in Texas.
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Resource Roundup

A Photographic History

Changes in the vegetation and landscape of the Northern
Great Plains over the last 80 years is documented in a new
publication from the USDA’s Agricultural Research Service
(ARS).

The report profiles three sets of photographs taken at the
same locations about 40 years apart at locations in Montana,
Nebraska, North Dakota, South Dakota and Wyoming.
University of Arizona researchers took the first two sets of
photographs between 1908 and 1937 and from 1958 to 1960.
ARS commissioned the third set, taken in 1998.

In addition to the photographs, the report includes historical
information on land use, grazing practices and other impacts
on the rangeland at these locations over the past 80 years.

ARS reports that the most surprising change noted in the
study is an extensive increase in areas densely covered by
ponderosa pine on the mountains and by sagebrush in the val-
ley and foothills over the past few decades. The report notes
wildfires have been virtually eliminated in many areas. ARS
hopes researchers and land managers will utilize this monitor-
ing information to design land-use and grazing strategies that
help conserve the long-term productivity of the range.

Range scientists Keith Klement and Rod Heitschmidt, both
with the Fort Keough Range and Livestock Research Station
in Miles City, MT, compiled the report along with political
science professor C.E. Kay of Utah State University.

The report is available in print format from ARS, on on-line
at www.ars.usda.gov/is/np/eighty years/eightyyearsintro.htm.

Cattle Like Open Spaces

When it comes to mineral feeder design, cattle prefer an
open feeder, according to a New Mexico State University
study.

Cattle will utilize about 30 percent more of a complete salt
and mineral supplement when it’s in a simple open feeder
compared with a covered vane feeder, the study found. Mark
Petersen, a professor of range nutrition with NMSU’s
Agricultural Experiment Station led the study.

Cattle in general don’t like to put their heads into an en-
closed area, Petersen says. He says this is likely because cattle
fear predators and want to spend as little time as possible
under a feeder hood where they can’t see their surroundings.

He points out that a cover also limits the number of cattle
that can feed on the mineral supplement at the same time.
Whereas, an open feeder makes the supplement more accessi-
ble to several head at one time.

Innovative Ideas From GLCI

Several states are implementing unique ideas to draw atten-
tion to their Grazing Lands Coalition groups and help educate
land owners about range management techniques.

In North Dakota, the state coalition has initiated a mentoring
program to provide guidance on grazing land management to
the next generation of grazing land managers as well as
agency personnel. The program, known as the Grazing

Management Mentoring Network, provides the opportunity
for less experienced people to work closely with experienced
grazing land managers who understand resource management,
conservation efforts and other pertinent issues. The “network”
includes numerous meetings, training courses and workshops.

In South Carolina, the state Grasslands Conservation
Coalition contacted their Governor and proposed naming
Indiangrass as South Carolina’s official state grass. The pur-
pose behind their idea was to call attention to the grassland re-
sources in South Carolina, as well as establish an identity for
the coalition and its purpose of promoting improved grassland
management, research, and education to producers and the
public.

In August, the Governor signed a bill proclaiming
Indiangrass the state grass of South Carolina.

In other GLCI news, Dennis Neffendorf, National GLCI
Coordinator, has taken another position with the Natural
Resources Conservation Service. Rod Baumberger, previously
Northern Plains GLCI Coordinator, has been named the new
national coordinator. He will headquarter out of Sturgis, South
Dakota.

For more on GLCI visit www.glci.org

Soybean Success Stories

Three new soybeans can serve as a good transition forage
for cattle heading to the feedlot, say researchers at the
USDA’s Agricultural Research Service. Forage soybeans can
be used for hay, silage or grazing and they reduce the need for
concentrates as a protein source.

Bred especially for use as forage, the new soybean cultivars
are: Donegal, adapted to the Northeast; Derry, adapted to the
northern Midwest; and Tyrone, adapted to the South. In good
conditions, these cultivars can grow more than 6-feet high.

They can be grown alone or in combination with grass
species such as brown midrib sorghum-sudangrass hybrids,
corn or pearl millet.

In other soybean research, University of Missouri re-
searchers say feeding whole, unprocessed soybeans to cows in
late pregnancy boosts rebreeding rates.

Chris Zumbrunnen, regional extension livestock specialist at
Milan, Missouri, reports that in research and on-farm trials,
feeding cows 3.5 pounds of whole beans per day for 30 days
before calving increased both first-service conception rates
and overall pregnancy in beef herds.

“On university farms and on producer farms, we have con-
sistently seen 14 to 23 percent increase in first-service concep-
tion rates from feeding soybeans,” he says.

In one study, cows artificially inseminated after being fed
soybeans had an 86 percent one-time Al conception rate. Cows
fed a control diet had a conception rate of just 63 percent. All
other conditions, including the Al technician, were the same.

“When 3.5 pounds of beans are added to the hay ration of
cows in their last weeks of pregnancy, you get a ration with
about 5 percent fat,” Zumbrunnen says. While the rebreeding
rates were improved, he cautions against feeding higher rates
of soybeans.
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Cull Cow Management And Its

Implications For Cow-Calf Profitability

Sneék A Peek
At The Upcoming Issue Of
The Journal Of Range Management

Northern Dry Mixed Prairie Responses To Summer
Wildfire and Drought

Randall D. Little, Allen R. Williams, R. Curt Lacy
And Charlie S. Forrest

Catherine Erichsen-Arychuck, Edward W. Bork,
And Arthur W. Bailey

Seasonal price lows and deteriorating forage quality in late sum-
mer limit returns to cull cows sales in the fall. Partial budgeting
was used to determine the potential of cull cow management to
boost net returns. Results suggest that spring cull sales, which aver-
aged about $30 per cow more and were higher in nine of ten years
studied, could increase net returns over fall cull sales. Producers
with access to low-cost feedstuffs may have opportunity to increase
returns by marketing cull cows in better condition in the spring
when prices trend higher, rather than the more typical practice of
fall sale.

Information on the resilience of Dry Mixed Prairie to dormant
season wildfire in western Canada is limited. A study in southern
Alberta following an August wildfire evaluated changes in plant
species composition, herbage production, ground cover, and live-
stock utilization. Recovery was variable in the landscape and took
up to 3 years, due in part to several years of drought. Cattle also uti-
lized more herbage on burned areas. These results highlight the
prolonged and spatially variable impact wildlife has on arid range-
lands and suggests changes in management are necessary to ensure
recovery.

Seasonal Dynamics Of A Prairie Sandreed Rhizome

Development

Herbicide Residues And Perennial Grasses Establishment

On Perennial Pepperweed Sites

Patrick E. Reece, Jennifer S. Nixon, Lowell E. Moser,
And Steven S. Waller

James A. Young, Charlie D. Clements, And Robert R. Blank

Multiple generations of rhizome connected tillers stabilize soils
and produce significant amounts of herbage but little is known
about the dynamics of rhizome development. Seasonal relation-
ships between foliar characteristics and rhizomes of prairie sand-
reed were examined on sand range sites at 30 day intervals from
May through September 1989 and 1990 near Scottsbluff, Nebraska.
Measurable increases in new rhizomes did not occur until herbage
exceeded a threshold of 50 g/sq.m. Given the dependence of the
grass on vegetation reproduction, deferment may be the only reli-
able method of obtaining measurable increases in plant populations.

Perennial pepperweed invasion into native hay meadows is a
threat to the range livestock industry of the Intermountain area.
Seedling establishment characteristics of tall wheatgrass on sites
where perennial pepperweed was controlled with 2,4-D or chlorsul-
furon were evaluated near Reno, Nevada. There was evidence of
chlorsulfuron residues in the soil for 3 years which prevented grass
establishment. Application of 2,4-D at flower budding followed by
seeding tall wheatgrass in the fall, and application of low rates of
2,4-D over the wheatgrass seedlings the next spring, gave the best
suppression of the weed and grass establishment.

Nutritional Value And Intake of Prickly Pear By Goats

Day And Night Grazing By Cattle in The Sahel

Zeno McMillan, Cody B. Scott, Charles A. Taylor, Jr.
And J. Ed Hustone

Augustine A. Ayantunde, Salvador Fernandez-Rivera, Pierre H.
Hiernaux, Herman van Keulen And Henk M. J. Udo

Prickly pear species are common throughout the southwestern
U.S. and can produce substantial biomass that can be used as emer-
gency forage, especially during droughts. The relative nutritional
values of both spined and spineless prickly pear were evaluated.
Spineless prickly pear was higher in digestibility and crude protein
but dry matter intake was similar for the 2 species. Once a prefer-
ence for prickly pear developed, goats continued to eat the prickly
pear even though other forage was available.

Night grazing is a common herd management practice in the
West African Sahel. The effects of night grazing on diet selection,
forage and water intake, fecal excretion, feeding behavior and per-
formance of cattle was evaluated in Sadore, Niger. Grazing exclu-
sively in the night cannot substitute for day time grazing, but can be
used as a complementary practice. Timing (day or night) of grazing
did not affect diet selection but nocturnal grazing decreased the
need for water.
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Bud Viability In Perennial Grasses: Water Stress And
Defoliation Effects

Andrea C. Flemmer, Carlos A. Busso And Osvaldo A. Ferndndez

Seed Longevity And Seeding Strategies Affect Sagebrush

Revegetation

D. Terrance Booth

The ability of perennial grass plants to withstand defoliation
under water stress is a major factor in determining their competitive
ability. Field studies evaluated the effects of defoliation and water
availability at different growth stages in 3 perennial grasses from
the temperate rangelands of Argentina. Responses of axillary buds
were in general specific to the species and treatments, sampling
time and cumulative effects of previous treatments. Response pre-
dictions of these species under natural field conditions is difficult
where they are often defoliated under water stress.

Intensive-early Stocking For Yearling Cattle In The
Northern Great Plains

Sagebrush and other xerophytic shrubs are legally mandated
components of revegetation for reclamation of coal-mined lands in
Wyoming. The fourwing saltbush “exclusion” and “pioneer” reveg-
etation hypotheses were evaluated on fresh-stripped and stored top-
soil through 4 post-seeding growing seasons in northern Wyoming.
New sagebrush seedlings were detected annually but seed efficien-
¢y, and seedling density and height were not affected by topsoil
source. Proper pre-sowing fallow and mixed-species seeding strate-
gies have a great influence on shrub revegetation success whether
or not the topsoil has been stockpiled for < 5 years.

E.E. Grings, R K. Heitschmidt, R.E. Short, And M.R. Haferkamp

Vegetation Responses Following Wildfire On Grazed And
Ungrazed Sagebrush Semi-Desert

Neil E. West And Terence P. Yorks

Declining forage quality and quantity in late summer can limit
weight gains of yearling cattle grazing this forage. A 3-year study
evaluated summer grazing strategies for yearling steers on Northern
Great Plains rangeland. Steers in intensive early stock pastures
gained less weight during the early season grazing period than did
those in season-long stocked pastures but gain per hectare was
greater in the intensive early stocked pastures. Intensive early
stocking with growing steers may be a viable means to overcome
limited forage quality during late summer and to maximize forage
utilization in years of abundant forage.

In light of the concept of state-and-transition for assessing range-
land succession there is much confusion as to both the validity and
the implementation of the ideas. We examined the changes that oc-
curred over 20 years in vegetation cover and bare soil in a sage-
brush semi-desert area in Utah following a wildfire. Distinct differ-
ences in total plant cover, growth form, and species composition
were found between burned (grazed and ungrazed) and the un-
burned and grazed areas. While the state-and-transition model al-
lows greater flexibility in depiction of changes consequent to man-
agement action, it does not apply everywhere.

Evaluating The Ecological Relevance Of Habitat Maps

For Wild Herbivores

Elk Management Stratgies And Profitability Of Beef

Cattle Ranches

Marc E. Stalmans, Ed T.F. Witkowski And Kevin Balkwill

Wendy L. F. Torstenson, Michael W. Tess, And James E. Knight

Management of large wild herbivores depends on understanding
habitat availability and suitability. Remote sensing using LAND-
SAT 5 TM image was used to quantify and map the distribution of
sour and mixed grasslands in the Songimvelo Game Reserve,
Mpumalanga, South Africa. The qualitative difference between
mixed and sour grasslands overrides quantitative differences in for-
age availability, fire history and human disturbance in influencing
herbivore distribution. The integration of field data and satellite im-
agery into a GIS system offers a powerful tool for objective quan-
tification and mapping of available habitat.

Because private lands, primarily livestock ranches, provide an
important part of annual elk habitat, cattle-elk interactions are im-
portant to public resource managers and livestock producers.
Computer simulation was used to model 5 western Montana ranch-
es, estimating the effects of elk populations on ranch profitability,
and evaluating 3 strategies to recoup costs associated with elk.
Results showed that providing elk habitat on private lands does rep-
resent an economic cost to ranches. However, Montana ranches
represented by our sample can recover most, if not all, of these
costs by implementing one of the management strategies studied.

Perspectives On Water Flow And The Interpretation Of FLIR Images

S.L. Larson, L.L. Larson, and P.A. Larson

Airborne infrared thermal radiography has been proposed as a tool for monitoring
temperatures of streams and rivers. Two methods were used to evaluate this technique
for monitoring water temperatures. The analysis shows that this interpretation of the
data is in error. Airborne monitoring of water temperatures should be thoroughly eval-
uated and tested against direct stream temperature measurements before being used to
enforce regulatory policy.
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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 publisher or senior author (addresses shown in parenthe-
ses). Suggestions are welcomed and encouraged for items to
include in the future issues of Rangelands.

Animal Ecology

Escherichia coli O157:H7 in free-ranging deer in Nebraska.
D.G. Renter, J.M. Sargeant, S.E. Hygnstorm, J.D. Hoffman.
and J.R. Gillespie. 2001. Journal of Wildlife Diseases 37:755-
760. (College of Veterinary Medicine, Kansas State Univ.,
Manhattan, KS 66506). E. coli was present in the feces of 4
white-tailed deer out of 1,426 deer tested.

Mule deer foraging preference among five sagebrush
(Artemisia L.) taxa. C.L. Wambolt. 2001. Western North
American Naturalist 61:490-494, (Dept. of Animal & Range
Sciences, Montana State Univ., Bozeman, MT 59717). Mule
deer readily consumed sagebrush in winter, exhibiting only
slight preferences among mountain big sagebrush, Wyoming
big sagebrush, threetip sagebrush, and low sagebrush. Basin
big sagebrush was less preferred.

Precipitation and desert bighorn sheep in the Mazatzal
Mountains, Arizona. T. McKinney, T.W. Smith, and J.D.
Hanna. 2001. Southwestern Naturalist 46:345-353. (Arizona
Game and Fish Dept., 221 W. Greenway Rd.. Phoenix, AZ
85203). Desert bighorn sheep populations fluctuated with the
amount of annual and seasonal rainfall.

Improvements

Short-term impacts of prescribed fire on a rodent commu-
nity in desert grasslands. C.S. Fitzgerald, P.R. Krausman,
and A.L. Morrison. 2001. Southwestern Naturalist 46:332-
337. (P.R. Krausman, School of Renewable Natural
Resources, Univ. of Arizona. Tucson, AZ 85721). Rodent
communities did not differ in size or species richness between
burned and unburned areas.

Management Planning

Making watershed partnerships work: A review of the em-
pirical literature. W.D. Leach and N.W. Pelkey. 2001,
Journal of Water Resources Planning and Management
127:378-385. (Dept. of Environmental Sci. and Policy, Univ,
of California, Davis, CA 95616). Reviewed 37 studies and
identified 210 practical suggestions for designing successful
collaborative planning groups.

Roles of research scientists in natural resource decision-
making. T.J. Mills and R.N. Clark. 2001. Forest Ecology and
Management 153:189-198. (U.S. Forest Service, Pacific
Northwest Research Station, P.O. Box 3890, Portland, OR
97208). Discusses the lessons learned from the interaction
among scientists and natural resource decision-makers in the
Interior Columbia Basin Ecosystem Management Project.

Towards participatory environmental management? I.
Kapoor. 2001. Journal of Environmental Management 63:269-
279. (Faculty of Environmental Studies, York Univ., 4700
Keele St.. Toronto, ON M3J 1P3, Canada). Concludes that
many questions remain about whether local participation in
environmental management can be widely institutionalized.

Plant/Animal Interactions

Effects of migratory grazers on spatial heterogeneity of
soil nitrogen properties in a grassland ecosystem. D.J.
Augustine and D.A. Frank. 2001. Ecology 82:3149-3162.
(Dept. of Biology. Syracuse Univ., Syracuse, NY 13244).
Wild ungulate grazing altered the distribution of soil nitrogen
across grassland landscapes in Yellowstone National Park.

Long-term influences of livestock management and a non-
native grass on grass dynamics in the desert grassland. D.L.
Angell and M.P. McClaran. 2001. Journal of Arid
Environments 49:507-520. (School of Renewable Natural
Resources, Univ. of Arizona, Tucson. AZ 85721). Total grass
density was unaffected by livestock grazing intensity, although
bush muhly responded favorably to summer rest periods.

Seedling recruitment in Oryzopsis hymenoides: Are desert
granivores mutualists or predators? W.S. Longland, S.H.
Jenkins, S.B. VanderWall, J.A. Veech, and S. Pyare. 2001.
Ecology 82:3131-3148. (USDA-ARS, Univ. of Nevada, 920
Valley Rd., Reno, NV 89512). Rodents harvested a large ma-
jority of Indian ricegrass seeds, and rodent seed caches en-
hanced seedling establishment.

Plant Ecology

Eighty years of vegetation and landscape changes in the
northern Great Plains: A photographic record. K.D.
Klement, R.K. Heitschmidt, and C.E. Kay. 2001. USDA
Agricultural Research Service Conservation Research Report
No. 45. (USDA-ARS. Fort Keogh Livestock and Range
Research Lab, RR1 Box 2021, Miles City, MT 59301). Few
changes had occurred on the 42 sites other than: 1) an increase
in woody plants, 2) an increase in non-indigenous plant species,
and 3) conversion of some sites to croplands and roads.
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Exotic plants in early and late seral vegetation of fifteen
northern Rocky Mountain environments. T. Weaver, D.
Gustafson, and J. Lichthardt. 2001. Western North American
Naturalist 61:417-427. (Dept. of Ecology, Montana State
Univ., Bozeman, MT 59717). All disturbed sites were suscep-
tible to invasion by non-indigenous plant species, except in
alpine environments where non-indigenous species did not
perform well.

Influence of changes in sagebrush on Gunnison sage
grouse in southwestern Colorado. S.J. Oyler-McCance, K.P.
Burnham, and C.E. Braun. 2001. Southwestern Naturalist
46:323-331. (Dept. of Biological Sci., Univ. of Denver,
Denver, CO 80208). Documented a loss of 155,673 hectares
of sagebrush steppe in southwestern Colorado between 1958
and 1993,

Nitrogen deposition and forest expansion in the northern
Great Plains. M. Kochy and S.D. Wilson. 2001. Journal of
Ecology 89:807-817. (S.D. Wilson, Dept. of Biology, Univ. of
Regina, Regina, SK S4S 0A2, Canada). Even low rates of at-
mospheric nitrogen deposition may accelerate the expansion
of trees into temperate grasslands.

Nutritional quality of shinnery oak buds and catkins in re-
sponse to burning or herbivory. C.S. Boyd, L.T. Vermeire,
T.G. Bidwell, and R.L. Lochmiller. 2001. Southwestern
Naturalist 46:295-301. (Eastern Oregon Agr. Research Center,
HC 71 Box 451, Hwy 205, Burns, OR 97720). The nutritive
quality of shinnery oak buds and catkins is high, but they also
contain high levels of phenolic compounds that reduce their
forage value.

Shrubland ecosystem genetics and biodiversity:
Proceedings. E.D. McArthur and D.J. Fairbanks (eds.). 2001.
USDA Forest Service Rocky Mountain Research Station
RMRS-P-21. (Publications Room, Rocky Mountain Research
Station, 324 25" Street, Ogden, UT 84401). This bulletin con-
tains the 53 papers from the 11" Wildland Shrub Symposium
at Provo, Utah in June 2000.

Socioeconomics

Farm and ranch recreation handbook. S.J. Rottman and J.
Powell. 2001. ($25; Wyoming Agricultural Experiment
Station, c/o J. Powell, Dept. of Renewable Resources, Univ.
of Wyoming, Laramie, WY 82001). A practical guidebook for
ranchers who want to develop a recreational enterprise.

United States grasslands and related resources: An eco-
nomic and biological trends assessment. R. Conner, A.
Seidl, L. VanTassell, and N. Wilkins. 2001. (Dept. of
Agricultural Economics, Texas A&M Univ., College Station,
TX 77843). Discusses the decrease in grassland acreage
across the U.S. and suggests that government policies should
provide incentives to retain or restore grasslands.

Author is professor of range science and extension range
management specialist, Dept. of Animal and Range Sciences,
Montana State Univ., Bozeman, MT 59717.
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Letters to the Editor

With over 50 years membership in SRM, I had never felt the
need to complain much about the goings-on in the organiza-
tion. But after reading the December issue of Rangelands, the
bad news and the good news carried in that issue got to me!

The bad news is that use of a term “livestock-free range-
land™ is one of the most absurd things I have ever heard. And.
then to read where a Society name change is being mentioned
to delete the word “Range™ from our name also makes me
think that I am now living in a different time,

The good news is the letter from Bob Ross. which states
“Wake Up America™!!

I think I was born 50 years too soon. And, our “Journey to
Change’ looks like it might become a “Journey to Oblivion™!!

Chuck Saulisberry

The December 2001 issue of Rangelands contains several
thought-provoking items on the future of the range manage-
ment profession and of SRM. McClaran et al, Box. and
Kothmann each address the decline of membership in SRM
and the apparent loss of relevance to society of range manage-
ment. It seems that livestock and grazing management have
been transformed from the cornerstone of most range profes-
sionals’ expertise to a kind of millstone around our necks.
Kothmann suggests that SRM must adapt to the changing val-
ues of American society by changing its identity (including its
name), its vision and its mission to better conform. I would
like to play Devil’s advocate and argue that we NOT try to
conform and adapt to society’s ever-changing values, but
rather continue to be what SRM members have traditionally
been—the nation’s foremost experts in GRAZING!

Despite the encroachment of urbanization on the Western
rangelands, despite the bad rep of red meat. despite all the so-
cial trends so well described by McClaran et al., there is still a
substantial presence of rangeland livestock in this country and
abroad. The global population trends documented in the
December issue by Holechek will demand intensified use of
rangelands for producing food and fiber from grazing animals,
at least in developing countries, far into the foreseeable future.
There will therefore continue to be a profound need for exper-
tise in the field of sustainable ran geland livestock production.
Rather than trying to shoehorn the varied interests of hydrolo-
gists, sociologists. landscape architects and recreational plan-
ners into SRM we should cleave to the core set of interests
and knowledge that the public and indeed most of us identify
with range management—the complex ecology and manage-
ment of grazing. Sure, plenty of us are interested in non-graz-
ing wildlife and areas of science other than grazing ecology,
but we are members of this particular professional society be-
cause it best represents our interests in grazing,

SRM can persist and grow by reaching out globally to those
nations where rangeland livestock is still a vitally important
industry. Why not merge with African, Australian, Latin
American and Asian rangeland societies to form a truly inter-
national professional group, to the benefit of all parties? We

should relax about the declining US membership, accepting
that we are not a trendy profession but holding firm to our
identity as students and aficionados of grazing. If declining
membership revenues force each of us to cough up more dues
then we should do so cheerfully to ensure the persistence of a
professional society that represents our core interests, not the
latest American values fad.

Pete Sundt, Rangeland Consultant
12926 The Long Rd, Pima, Arizona 85543

Requiescat in Pace

Joseph Frank Pechanec, 91 of Boise, Idaho died on Friday

December 14. 2001 with his daughters and grandchildren pre-
sent.

v Joe was preceded in death by his

wife Genevieve. son Ted, one

brother and two sisters.

He was born north of Nampa,
Idaho on March 9, 1910. A son of
Joseph and Anna Chleboun
Pechanec. He and Genevieve E
Garvin were married in Rexburg,
Idaho on May 29. 1941,

Joe graduated from high school in
Nampa. Idaho in 1927, and with a
B.S. degree in range management
and forestry from the University of
Idaho, Moscow, Idaho in 1932,

For 40 years he was employed as range ecologist (research)
and forester by the U.S. Forest Service with headquarters in
Idaho, Utah. Oregon, Washington, D.C. and Asheville, North
Carolina.

During his career he served on foreign assignments in
Somalia, Africa, the Middle East and Iran. He served in sever-
al scientific and professional societies concerned with forest,
rangelands. and watersheds. He was active in formation of the
National Society for Range Management and served as its first
president in 1948 and editor in 1953.

He authored more than 60 scientific publications. For his
contributions and scientific leadership he received several
awards including honorary Doctor of Science from the
University of Idaho, the Superior Service award from the
USDA, Outstanding Achievement award from the Society for
Range Management, and Distinguished Alumnus Award from
University of Idaho 1989,

He is survived by two daughters, Mrs. Patricia (A.V.
Pusateri of Dallas, Texas, Mrs. Joan (Charles) Price of
Redding, California, and six grandchildren.

Genevieve G. Pechanec, died December 2, 2001. She was
born in Boise, Idaho on May 5, 1907. Most of her teen and
young adulthood years were spent in Pocatello, Idaho. Her
parents were Martin M. Garvin and Ellen O'Reilly Garvin.
She was the sixth of eight children.

Genevieve served as Director of Volunteers at St.
Benedict’s Hospital for three years. She was active in St.
Joseph Catholic Church. served on the Community Council of
Social Services. was on the Y.M.C.A. board.



Book Review

Fluid Arguments. Edited by Char Miller. 2001. The
University of Arizona Press, Tucson. 354 pp. US$45.00
cloth. ISBN 0-8165-2061-5.

Fluid Arguments is an edited collection of sixteen chapters
whose purpose is to frame contemporary water debates in the
western United States (the “West’) in their historical context.
As the jacket cover of the book explains:

“Fluid Arguments clearly shows that many of the
current disputes over water take place without a real
appreciation for the long history of the debate. By
shedding new light on how water allocation is estab-
lished—and who controls it—this book makes a vital
contribution to our understanding of water and growth
in the region.”

The seventeen contributors have expertise in history, geog-
raphy, ethnography, political science, law, and urban studies.
The book begins with an introduction by the editor summariz-
ing the chapters and tying them into a cohesive whole.
Chapters cover Spanish colonial water laws, Native American
water rights, the historic competition for agricultural irrigation
water, and the era of dam building. The final chapter offers a
prospective on future water-related challenges facing the west.

The collection is well written and logically organized.
Readers in fields other than history, geography and political
science will find the book easy to read. The introduction pro-
vides a well-crafted summary of each chapter and how the
chapters are related. The chapters are concise and fascinating
to read. The initial chapters on the water usage and rights of
indigenous populations prior to the westward expansion of the
United States provide an excellent foundation for understand-
ing the modern-day conflict between Native American water
rights and the prior appropriative water rights sanctioned by
western states. An ensuing chapter on “Winters” water rights
nicely sets out the history of how Native American water
rights—overlooked by state and federal governments as water
was being fully appropriated into state water systems—came
to be legally recognized and enforced by the federal govern-
ment. Readers gain an understanding of why the federal gov-
ernment has intervened in state water right systems to ensure
that “Winters” rights receive their due legal recognition. Later
chapters investigate the era of federal dam building in the
West and the economic benefits that it provided to the region.
Readers gain an understanding of the economic and environ-
mental costs that have brought the era to a close in the modern
age. The writers approach these controversial subjects even-
handedly. The final chapter justifies nicely the need for the
West to achieve a wider allocation of water among traditional
appropriative and emerging non-appropriative uses.

A significant criticism of this collection is that its scope is
overly limited to achieve the heroic purpose of framing cur-
rent water debate in its historical context. In particular, the
book effectively ignores the role of the prior appropriation
doctrine, which is mentioned only peripherally on three pages.
This is a peculiar omission given that the doctrine has provid-
ed the foundation of western water law for over one hundred
and fifty years. Most importantly, the feasibility of modern

conflict resolution mechanisms—especially water right ex-
changes—will be tested against the strictures of this doctrine.
Without developing the institutional foundation provided by
the prior appropriation doctrine, the collection can give only
shallow coverage of the potential impact of water marketing
on the western economy. For example, the final chapter makes
a case that water-rights exchanges should be used to reallocate
water from irrigated agriculture to more valued urban uses,
but lacks the institutional background to investigate why such
exchanges have been unable to develop significantly within
the framework of the prior appropriation doctrine.

In sum, the book is a useful resource within a limited con-
text. It provides an excellent background for understanding
the important topics of Native American water usage and
rights, and the era of dam building in the West. The book is
recommended for use by water professionals, scholars, and
students in graduate and undergraduate classes. Surprisingly,
the collection ignores the cornerstone of western water law—
the prior appropriation system. The historical context provid-
ed by this doctrine must be provided by another text. This
omission severely limits what the collection can say about
current water policy issues.—Ray Huffaker, Washington State
University, Pullman, Washington.
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