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THE SOCIETY FOR RANGE MANAGEMENT, founded in 1948 as the 
American Society of Range Management, is a nonprofit association incorporat- 
ed under the laws of the State of Wyoming. It is recognized exempt from 
Federal income tax, as a scientific and educational organization, under the pro- 
visions of Section 501(c) (3) of the Internal Revenue Code, and also is classed 
as a public foundation as described in Section 509 (a) (2) of the Code. The 
name of the Society was changed in 1971 by amendment of the Articles of 
Incorporation. 
The objectives for which the corporation is established are: 

—to properly take care of the basic range/and resources of soil, plants and 
water; 
—to develop an understanding of range ecosystems and of the principles 
applicable to the management of range resources; 

—to assist all who work with range resources to keep abreast of new find- 
ings and techniques In the science and art of range management; 
—to improve the effectiveness of range management of obtain from range 
resources the products and values necessary for man's welfare; 

—to create a public appreciation of the economic and social benefits to be 
obtained from the range environment; 

—to promote professional development of its members. 

Membership in the Society for Range Management is open to anyone 
engaged in or interested in any aspect of the study, management, or use of 
rangelands. Please contact the Executive Vice-President for details. 
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Executive Vice-President's Report 

Argument for a 

I remember a clever story 
regarding sampling theory that I 

read years ago. In this story a 
commuter bought a newspaper 
and a small bag of peanuts 
before boarding the evening train 
home. The commuter took a 

seat, began to read the newspaper and casually consume 
the peanuts. The final remaining peanut took special effort 
to remove and when it was finally dislodged from the bag 
and rolled into the palm of the commuter's hand it was 
noticeably rotten. All of the peanuts except this last remain- 
ing peanut had been consumed without being observed. 
What conclusions could the commuter draw about the 
peanuts that had been consumed based on the information 
available from the one remaining, rotten peanut? The 
remaining, rotten-peanut dilemma is, in my opinion, all too 

frequently encountered in managing rangeland resources. 
It is inconceivable to me that in this country we have been 

managing resources and applying technology for several 
hundred years and yet, on the eve of the next millennia, 
rangelands remain without an objective national survey of 
range condition. There are many reasons why this has not 
been accomplished and enough blame to go around (igno- 
rance was a large contributor and will forever remain so 
when viewed in retrospect). However, self-flagellation will 
not contribute, nor, as my good friend Thad Box would say, 
will it accomplish anything to turn it into a Greek tragedy. 
Rather, let us resolve to begin sampling enough peanuts in 
the bag until we can draw some conclusions about the 
entire contents of the package. Society owns the entire 

package, and the right to know its general condition, irre- 
spective of who manages individual peanuts, broken pieces 
of peanuts or the grains of salt on each one. The Society 
for Range Management has proposed a relatively simple, 
effective method to accomplish a national assessment of 
rangelands. There is a catch though. The proposal requires 
cooperation and coordination among three Federal agen- 
cies: two in Agriculture and one in Interior. Want to make 
book on its chance for success? 

I happen to believe that it is extremely important for this 
country to regularly assess the condition of it's natural 
resources. National assessments are, like the armed 
forces, and international relations, one of those responsibili- 
ties that logically belong with the Federal government. And 
no amount of assessing will enable us to know as much 
about these complex systems as we would like to know, 

The Rotten-Peanut Dilemma: 
National Survey of Range Condition 

just as we will never know as much about the economy as 
we would like—but that need not deter assessing every 
squiggle, in every sector of the economy in order to try and 
better understand it. The nation has, in fact, been doing a 
reasonably good job of assessing some resources. 

Crops and soils have been assessed regularly for years-- 
it's required by law. The Natural Resources Inventory (NRI) 
requires that the Natural Resources Conservation Service 

(NRCS) assess these resources every five years on pri- 
vately owned land. Furthermore, NACS is doing an out- 
standing job of communicating the results of these assess- 
ments through the use of simple graphics and in some 
instances, color. If you haven't seen these graphics, I rec- 
ommend that you obtain copies from the NRCS state office 
or the NRCS Office of Public Affairs, P.O. Box 2890, 
Washington. D.C. Results from the 1992 assessment were 
released earlier this summer. They are extremely effective 
at communicating information. And these data are 
absolutely invaluable for communicating changes that are 

taking place in these systems. Trend data are essential for 
demonstrating change over time, although they cannot 
establish cause and effect. 

For example, the increasing rates of erosion in the late 
1970s and early 1980s had a lot to do with the conservation 
reserve program in the 1985 Farm Bill. Do you believe that 
policy makers could have justified and raised the votes nec- 

essary to pass the CRP without the trend data? Was the 
CRP effective? Regardless of your personal opinion about 
CRP, erosion is down 900 million tons in 1992 compared to 
1982. Now all of that decline cannot be attributed to CRP, 
but some 33 million acres in CRP has certainly had an 

impact. These are very powerful data sets because they 
have a known statistical reliability to state and sometimes 
sub-state level, they provide trend and they can estimate 
the impact of policy changes. Precisely the kind of informa- 
tion policy makers need. Why don't we have these data for 
rangeland? 

NRCS collects this information at five-year intervals on 
private rangelands, using the deviation from climax condi- 
tion assessment but comparable data are not gathered in a 
statistically-reliable manner across all Federal lands. 
President Fred Bryant has sent a letter to the Secretary of 
Interior and the Secretary of Agriculture requesting that the 
Bureau of Land Management (BLM), NRCS, and the U.S. 
Forest Service make a national assessment of rangeland 
condition using the framework of the NRI in 1997 when the 

(Continued on page 190). 
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Ecosystem Management and Aldo Leopold 

Richard L. Knight 

We end, I think, at what might be called the standard paradox of the twentieth centuiy: our tools are better than we are, and grow better faster 
than we do. They suffice to crack the atom, to command the tides. But they do not suffice for the oldest task in human history: to live on a piece of land without spoiling it. 

Aldo Leopold, 1938 

Natural resource management in America originated 
largely within this century. The various disciplines grew and 
matured focusing upon the use of natural resources as 
commodities and were motivated by a utilitarian ethic. 
Trees were for logging, wildlife was for hunting, and grass 
was for grazing. Over time, this relatively simple system of 
natural resource management (read commodity manage- 
ment) began fraying at the seams. People and industries 
interested in natural resources other than their strictly utili- 
tarian uses appeared. These were "environmentalists" and 
their perspective flew under the banner of John Muir, the 
founder of the Sierra Club. 

The emergence of this new group inevitably resulted in 
conflicts over the best use of our public lands. 
'Environmentalists" are traditionally urban and have liveli- 
hoods little connected to commodity uses on government 
lands. Indeed, their principle use of public lands have been 
as playgrounds where they can escape the stresses of 
crowded urban environments. Whereas they have pictured- 
commodity uses as being destructive, they have viewed 
recreational uses of the land as benign. After all, mountain 
bikers can pass through a forest tract and, afterwards, look 
over their shoulders and see the land unchanged. On the 
other hand, loggers can work in that forest tract for an 
equal period of time and see the land visibly altered after 
their labors. Partially because of this, the conflicts have 
been explained as clashes between: commodity users ver- 
sus amenity users, those with a utilitarian ethic versus 
those with an environmental ethic, or people with rural val- 
ues versus those with urban values. 

Out of this ceaseless conflict, which has uprooted fami- 
lies, altered human communities and economies, and left 
deep-seated bitterness in the minds of many, has come the 
need for change; that business as usual is not (if it ever 
was!) acceptable. Natural resource agencies correctly per- 
ceived that they lacked the confidence of our diverse 
publics (since they seemed to be in perpetual conflict with 
many), as well as a severe erosion of loyalty among their 

own employees. This latter crisis was brought to a head by 
a former Forest Service employee, Jeff DeBonis, who 
formed the Association of Forest Service Employees for 
Environmental Ethics, and subsequently organized 
Public Employees for Environmental Responsibility. 

The United States Forest Service was the first institution 
to break this hopeless cycle of conflict and seek change. 
Under the rubric of "New Perspectives," they underwent a 
very public self analysis which spanned a three-year peri- 
od. What emerged from this exhaustive appraisal of their 
past was a concept they named "ecosystem management." 
Ecosystem management has many definitions but most 
agree that it argues for the stewardship of commodities, 
amenities, and biological diversity. This rallying theme of 
the Forest Service was quickly picked up by other state and 
federal agencies, from the Department of Defense to the 
Colorado Division of Wildlife. By its wide and ready accep- 
tance, it was apparent that the Forest Service had struck a 
deep nerve, one whose connections penetrated to the very 
heart of human-land relations. 

This new concept, however, was in reality a half-century 
old. It was developed by Aldo Leopold and came under the 
name of the "land ethic." Leopold captured its essence 
when he wrote: 

"Conservation is a protest against destructive land 
use. It seeks to preserve both the utility and beauty of 
the landscape." 

Leopold's land ethic was a synthesis of the divergent ideas 
of Gifford Pinchot and John Muir. One that placed humans 
on the land, living on the land but without harming it. 
Humans being able to extract commodities as well as enjoy 
the amenity values associated with rural and wild places. 
For, importantly, ecosystem management is not an exclu- 
sionary approach. Therefore, it is at once in conflict with the 
traditional combatants who have clobbered each other over 
the use of our public lands. The wise use movement, the 
Sierra Club, the commodity industries and the outdoor 
recreationists. These groups are just beginning to realize 
that ecosystem management welcomes them all to the 
land, but in a responsible fashion with limits on the amount 
and type of use. 

If this is where our story concluded, it would indeed have 
a happy ending. We would have finally reached the point 

Richard L. Knight teaches wildlife conservation at Colorado State 
University. He recently co-edited two books published by Island Press; one 
titled A New Centuiy for Natural Resources Management, the other Wildlife 
and Recreationists: Coexistence Through Management and Research. 
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where we need to be; humans living as part of the land and 
not apart from it. Humans enjoying the fruits of a landscape 
that can sustain, forever, commodities, amenities, and bio- 
logical diversity. 

Regretfully, I do not think we are anywhere near that 
aspired endpoint. And it is largely due to the enormous 
amount of baggage that exists from decades of conflict 
between commodity and amenity users, and from agencies 
and institutions that strayed from the concept of steward- 

ship, from the belief in placing land health above its human 
uses. 

In order to truly practice ecosystem management, we 
need a new set of ethics and a new set of scientific stan- 
dards. The ethics need to be something other than humans 

having dominion over earth. We need an ethic which keeps 
us at the center of the universe, for from that position we 

may truly appreciate the stewardship responsibilities we 
have for all that is around us. Once we change our attitude 
towards the land from asking "what good are you to me?," 
to one that demonstrates respect from the land that nur- 
tures us, a land that provides essential ecosystem functions 
which we degrade or ignore at our own risk, we will have 
created a more appropriate relationship with the land. 

The scientific standards need to be something other than 

managing a handful of important species; whether it be 
economically valuable Douglas fir or threatened peregrine 
falcons. We need to adopt a new science whose principles 
embrace ecological processes and emphasizes biological 
communities and landscapes defined at a variety of spatial 
and temporal scales. The explosive growth of conservation 
biology suggests that land stewards now have a scientific 

discipline which captures the necessary ingredients for 
managing natural resources. 

Ecosystem management will require a different type of 
environmental organization. We need groups which articu- 
late the virtues and standards of the land ethic, not those 
who believe conflict and turmoil are to be encouraged for 
successful fund-raising drives. We need groups, like The 
Nature Conservancy, who strive for working partnerships to 
protect landscapes, including its commodity and amenity 
uses, and its natural heritage. Leopold had the traditional 
environmental organization in mind when he wrote: 

"These people call themselves conservationists, 
and in one sense they are, for in the past we have 
pinned that label on anyone who loves wildlife, however 
blindly. The basic fallacy in this kind of "conservationist" 
is that it seeks to conserve one resource by destroying 
another." 

We need change in our natural resource agencies. These 
groups will not have heard the message from ecosystem 
management if they think the answer is to exclude com- 
modity users from the land and let amenity users hold sway 
for the next century. We are sadly mistaken if we think that 
outdoor recreation is benign, for it is not. It, like any com- 
modity use, can disrupt wild lands and, unregulated, create 
serious environmental degradation. Leopold wrote: 

"Lop-sided conservation is encouraged by the fact 
that most Bureaus and Departments are charged with 
the custody of a single resource, rather than with the 
custody of the land as a whole. Even when their official 
titles denote a broader mandate, their actual interests 
and skills are commonly much narrower." 

Ecosystem management will require revised university 
curricula that include courses in environmental ethics, eco- 

logical restoration, landscape ecology, human dimensions, 
and ecosystem science. And, most importantly, we need an 
educational system that teaches students to read the land. 
To recognize that human histories have shaped, altered, 
and created the natural histories. That humans are part of 
the landscape, have always been so, and that, if managed, 
do not have to be viewed as destructive agents. Leopold 
had this in mind when he wrote: 

"Perhaps the most serious obstacle impeding the 
evolution of a land ethic is the fact that our education- 
al...system is headed away from, rather than toward, an 
intense consciousness of land." 

So, what to do? As we conclude this century, and prepare 
to begin a new millennium, we should devote time to a seri- 
ous discussion of how we can do better. We need to hon- 
estly appraise our past and learn from it; showing determi- 
nation not to repeat mistakes which led us to our present 
impasse. Institutions, such as universities, government 
agencies, and nongovernmental organizations should not 
be denigrated for they serve as powerful leverage institu- 
tions in the transition of a society that takes its environment 
seriously. Leopold captured the ethos of those concerned 
with natural resources when he wrote, 'There seem to be 
few fields of inquiry where the means are so largely of the 
brain, but the ends so largely of the heart." 

Perhaps Aldo Leopold provided the best guidance we 
may hope for when he penned these words: 

"I have no illusions about the speed or accuracy 
with which an ecological conscience can become func- 
tional. It has required 19 centuries to define decent 
man-to-man conduct and the process is only half done; 
it may take as long to evolve a code of decency for 
man-to-land conduct. In such matters we should not 
worry too much about anything except the direction in 
which we travel." 
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Winkelman Natural Resource Conservation 
District Field Day 

Jenny Meyer 
Winkelman, Arizona 

I live on the flying U W, our family 
cattle ranch north of Tucson, Arizona, 
which was started in the late 1870's by 
my great grandfather, F. A. Meyer. 

In the spring of 1986, my older sis- 
ter's fifth grade class visited the ranch 
and participated in branding baby 
calves. The day was a great success, 
but it became obvious to us that the 
young people, as well as their parents 
and teachers, knew very little about 
natural resources and the people who 
work on the land. We decided to start 
a ranch field day that would expose 
the students to many facets of natural 
resource management and enable 
them to interact with professionals and 
technical people who are involved in 
the management of our rangelands. 
Through the years, the field day has 
evolved into the Winkelman Natural 
Resource Conservation District Ranch 
Day. The District is a major sponsor, 
along with the Haydon Combe Ranch, 
owned by our neighbor and cousin 
Patricia Haydon. Every year volun- 
teers from the Natural Resource 
Conservation Service (NRCS), 
University of Arizona (U of A), Bureau 
of Land Management (BLM), Forest 
Service (USFS), Arizona State Land 
Department (ASLD), Plant Material 
Center (PMC), Arizona Game and 
Fish Department (AGFD), Magma 
Copper Company, the Mercer family 
of the Campstool Ranch along with 
other district ranchers, volunteer as 
instructors and aides. This spring will 
mark the ninth year that we have host- 
ed the ranch field day. 

The field day is designed for sixth 
graders. Over the years we have 
developed a booklet for the students 
to use as a guide through the field 
day. Each student receives a booklet 
to review in class and take home. 

Each spring, usually in April or May, 
around 100 students board school 

buses for the thirty mile trip over most- 
ly dirt road to the James Corral near 
the ranch headquarters. Volunteers 
ride the buses to describe the trip and 
the different land and vegetational 
changes along the way. They travel 
through riparian areas of the Gila and 
San Pedro rivers, through Sonoran 
desert shrub, up to desert grassland, 
and Arizona interior chaparral. 

After their arrival, the students are 
given a brief orientation, introductions, 

and the rules for the day. They then 
break into seven groups and rotate 
through seven training stations. These 
stations include: Plant Identification, 
Brands and Animal Health, Wildlife, 
Soils, Range Etiquette, Land Status, 
and Tools of the Rancher. My sisters 
and I, as well as other family mem- 

bers, work at the different stations as 
needed and are responsible for the 
corral work which comes later in the 
day. At each station every student 
gets a chance to interact with the 
instructor, ask questions, participate 
and touch. When every station is com- 
pleted by all of the students, we break 
for lunch. 

Now the fun begins! The students 
are given the opportunity to participate 
in branding small calves. Small groups 

Editor's Note: This is the First Place winner 
of the High School Youth Forum technical 
papers contest at the SAM Winter Annual 
Meeting in Phoenix, Arizona, Jan. 1995. 
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Fig. 1. Percentage of students who think about their field day 
experience. 

The results of the survey were interesting and showed 
that the students usually recalled most of the training sta- 
tions. The twelfth grade students, even after six years, had 
about the same recall as did the seventh grade students. 

Figure 1 shows that the majority of the students think of the 
field day sometimes and 25% of them often do, and that 
there was very little difference between boys and girls. 

Forty-two percent of the students stated that they learned 
most about branding (Figure 2). Twenty-nine percent of 
those were girls and only 13% were boys. Next to branding, 
they stated that they learned most about ranching, followed 
by plant identification and soils. Only 4% of the students I 
questioned stated that they learned most about wildlife. 
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of children are instructed in the proper use of ropes, piggin 
strings, and other branding equipment. They are then 
allowed to rope and tie down, vaccinate, brand, dehorn, 
earmark, and castrate the calves. The children are closely 
supervised by adults who answer the many questions gen- 
erated by this exciting activity. Every student gets a chance 
to participate. 

When the work is done, the new ranch hands board the 
buses to head back to school loaded down with their tro- 

phies of cut ears, horns, and scrotum sacks. By the end of 
the day, everybody, student and volunteer alike, is tired but 

hopefully we've all learned something new. 
We have always wondered if the students learned any- 

thing and how much they will remember through time. We 
are always looking for ways to improve the field day and 
make it more interesting. Therefore, I decided to undertake 
a study to measure our successes and learn where 
improvements are needed. I conducted a survey of stu- 
dents who have gone through the program. I hoped to 
determine if the students remembered the different training 
stations and what they most remembered. 

I randomly selected four students, two boys and two girls, 
from each grade seven through twelve. I interviewed each 
student using the same questions, and I was careful not to 
prompt them or help them in any way. The questions I 

asked in my survey were: 
1. How often do you think about the field day? 
2. What did you learn from the field day? 
3. What was the most interesting part of the field day? 
4. Did the field day help you understand how to care for 

and respect our natural resources? 
5. Did the field day open your mind or interest you in 

careers in natural resources or agriculture? 
6. Do you remember how knowledgeable the instructors 

were about the topics they taught? 
7. Do you have any suggestions about other topics that 

could be included in the program? 
For each of these questions, the responses were com- 

pared between each grade and between boys and girls. 
Depending on the question, comparisons of responses 
were made between each training station. 

4? 

Bd,ng R..hng PI,nUI 0l? 

Fig. 2. Percent response of what the students learned the most 
about during the field day. 
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Ag. 3. The Percentage of student response to the most interest- 
ing subject. 

This was a rather surprising result because we expected 
youth to enjoy wildlife since it is a hands-on station and one 
with a lot of participation. 

Fifty percent of the students found branding the most 
interesting (Figure 3). The response of the girls and the 
boys was the same. Plant identification was second most 
popular followed by wildlife, ranching, and all events. 

The student's responses to having a better knowledge of 
the many careers in natural resources and agriculture, 
remembering the instructors, and having more respect for 
our natural resources and environment were about the 
same for the boys as for the girls (Figure 4). Sixty-three 
percent answered 'yes" to having more knowledge and 
consideration for natural resource careers. Eighty-four per- 

cent of the students responded that they remembered how 
knowledgeable the instructors were about the topics they 
taught. 

Finally, 96% of the students said that they liked the pro- 
gram as it was and thought that we covered everything fair- 
ly well. 

In conclusion, I found it interesting that all the students 
remembered the different training stations regardless of 
how long it had been since they had gone through the pro- 
gram and that girls had as much interest, sometimes more, 
as boys. At least one-fourth of the students interviewed 
thought about the field day often. 

The hands-on portions of the field day, including ranch- 
ing, plant identification, and soils were the training stations 
that the students most remembered and felt that they 
learned most about. The students' interests were stirred in 
natural resources and natural resource careers. Training 
stations such as land status and rangeland etiquette need 
improvement. Perhaps this can be partly accomplished by 
improvements in the rangeland booklet. 

I had fun conducting this survey and found that the infor- 
mation I gathered was interesting and in one instance sur- 
prising. The results of the survey will help us improve our 
program. In the eight years we have conducted this field 
day hundreds of girls and boys have been exposed to the 
natural resources of this area and the people who use and 
manage them. 
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Fig. 4. Percent student response to questions about understand- 
ing of Natural Resources, career opportunities, and their recall 
of instructors. 
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Positive Youth Development through Range 
Management Education 

Jennifer Davis 
Hyrum, Utah 84319 

There is a strong emphasis on ecological issues and con- 
serving our natural resources. All Terrain Vehicle (ATV) 
use, influences of fire, proper grazing and allowances for 
wildlife are problems that continually need to be addressed. 
However, there is another resource we need to take a look 
at... youth. 

"Over 500,000 babies are born to teenage girls each 
year ...""Juveniles arrested for serious offenses has 
increased nearly 50 percent since 1985." "The teen violent 
death rate has risen 13 percent in the past 10 years."1 
These and other problems continue to pollute the lives of 
America's youth who fall into them, often because they feel 
the need to belong. By involving youth in programs that 
give them a sense of purpose and a feeling of accomplish- 
ment, we can tap into this resource and benefit the young 
people involved as well as help solve some ecological 
problems. 

There are many opportunities for youth to be involved in 
programs sponsored by the Society for Range Manage- 
ment. In the 1993 Society for Range Management Annual 
Report, many states commented on the success of their 
individual programs. For example, in Kansas, 41 campers 
participated in the 1993 Annual Range Youth Camp. After 
three days of learning, studying and having fun, a contest 
was held to challenge the campers to use their new skills. 

Since it's beginning in 1955, 1,230 4-H and FFA youth 
have participated in the annual Texas Section Youth Range 
Workshop. The workshops goals are to provide basic train- 
ing in ecology and the art and science of range manage- 
ment and to develop individual leadership skills in the par- 
ticipants. In 1993 the workshop include sessions dealing 
with conflict resolution and basic problem solving in 
response to evolving public policy issues in natural 
resources management. 

Nebraska and Oklahoma also reported successful Youth 
Range Summer Camps. 

Range management is a wonderful tool for youth devel- 
opment because it can reach older teens but also younger 
youth who are very excited about these types of activities. 

There is an added advantage to working with younger kids. 
By participating in a guided range program at a young age 
they receive training and direction that will develop attitudes 
and assist in the prevention of future problems. 

It is a well known fact that it takes more time and money 
to try and fix a problem than to prevent one. So it is with 
youth. It costs an average of $64 per day for one person to 
be in a correctional care facility while it costs a mere 210 
for a youth to be involved in a program such as the range 
program offered by our local 4-H organization. 

Existing youth organizations such as 4-H, FFA, Girl 
Scouts, and Boy Scouts are a wonderful way through which 
the SRM could reach youth and help get the message 
about proper range management. I would love to see the 
SAM strengthen their partnerships with these types of orga- 
nizations. Instead of focusing our efforts into starting new 
programs, I feel this effort should be channeled into 
enhancing the existing ones and then recruiting youth and 
leaders to help out. These groups already have established 
organizations with leadership in place that can be used to a 
great advantage. We can only benefit each other. 

Who do you contact to start? Youth organizations often 
have groups of teens who help the program in their state or 
area. For example, in the 4-H program most states have a 
teen ambassador group or action team who would love to 
have new ideas for their programs. By working together we 
can reach more youth as well as get the message on effec- 
tive range management out to a wider audience. 

Range education is a subject taught not only in summer 
camps but also in some schools. When I was in the 5th 
grade at Millville Elementary in Millville, Utah, our school 
class of 29 students and a few parent chaperones went to 
Yellowstone National Park for 5 days. We studied plants, 
measured streams and explored the unique characteristics 
of Yellowstone. Now the fifth graders at Millville take a trip 
each year to the Teton Science School in the Grand Teton 
National Park in Wyoming. These kids study ecosystems, 
conservation range principles, receive occasional visits 
from the wildlife and find plenty of time for fun. In the 
process they develop new attitudes and ideas about their 
role in resource conservation. Unfortunately many schools 
do not have this kind of hands-on opportunities. This is why 
we need more of these experiences available for younger 
kids. Studies have shown that through hands-on experi- 

Editor's Note: This is the 2nd Place Winning paper from the 1995 High 
School Youth Forum at the SRM Annual Meeting in Phoenix, Arizona. 

1Alma Hobbs Cooperative Extension Service Reporter on Children, 
Youth and Families at Risk. 
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ences, 85% of people involved are able to recall the infor- 
mation at a later date as opposed to only 10% when lecture 
alone is used. 

We need more interesting hands-on experiences for 
young kids like the Camp of Discovery put on in Logan, 
Utah by a very ambitious fifth grade teacher at Edith Bowen 
Elementary. (This also happened to be the same teacher 
who took my class to Yellowstone and later initiated the 
Teton trips.) 

I served as a counselor at this camp held for 10 and 11 

year olds at the U.S.U. Forestry Camp. We took daily hikes 
to collect flowers, animal droppings, fur, feathers and other 
samples which were used to teach the kids about plant 
identification, animals, and taking care of nature. There 
were also thinking situations along the way where the kids 
were asked to identify what type of situation may have hap- 
pened by looking at a place where the grass was crushed, 
a tree was knocked over, or there were specific animal 
signs. On the last day they gave presentations for their par- 
ents on what they had learned at the 4 day camp. Not only 
did these youngsters learn and have fun but so did the 
teens who served as the camp counselors. By using older 
youth as teen leaders at these types of camps, they devel- 
op leadership skills which they will carry with them for the 
rest of their lives. It was exciting to see these kids get 
involved in activities that are fun and that develop such 
positive attitudes about resource conservation. 

By learning hands-on about range related principles 
youth also gain skills that will help them throughout their 
lives whether they continue into a range related career or 
not. 

By understanding fire and it's effects on the land, youth 
learn about problem solving. By learning how to identify 
plants and animals, youth learn to process and use infor- 
mation in a sequential manner. By giving reports and pre- 
sentations on what they have learned, youth practice their 
communication skills and are more comfortable in front of 
people. Range opportunities develop youth to become 
SMART leaders. 

*pEClFlCYouth learn to be specific in their goals. To 
aim high and work to reach that goal. 
*MEASURABLE Youth learn to be measurable. To dele- 
gate assignments so others will be involved. To set limits 
and provide incentives for others to be successful. 
*AGREED UPON-Youth learn to compromise, to agree 
and disagree. That these differences are what make us 
human and we should build on this diversity. 
*BEALISTIC Youth learn to be realistic. Miracles don't 
happen overnight and most things take time and effort to 
be accomplished. 
*IIME FRAME-Youth learn to work with a time frame. 
Stress is when too many things are finished at the last 
minute. 
Some of these SMART leaders will by the ones who will 

go to Washington with a clear knowledge of their purpose, 
that they may be better qualified to make the right decisions 

concerning the lands because they've been there and 
learned first hand what it's like. 

Even if youth do not select a range related career they 
have these skills which they can use in any field. Not only 
do they have these universal skills but also a knowledge of 
the environment they can use to be more competent, caring 
citizens and users of rangelands. 

There is the desire for these types of youth programs. 
Through summer camps, youth organizations and in school 
education we can help youth be the best they can be. At 
the same time the SRM will be meeting its objectives. To 
properly care for the basic rangeland resources. To devel- 
op an understanding of range ecosystems and apply that 
knowledge. To foster public appreciation of the economic, 
social and environmental benefits obtained from the range 
environment and to promote the professional development 
of its members and future range managers. 

We just need to make sure the opportunities are there 
and available to everyone. Not just those involved in 4-H or 
FFA. 

In conclusion I would like to share with you an old 
Chinese Proverb. 

If you are thinking 
a year ahead, sow seed. 

If you are thinking ten years 
ahead, plant a tree. 

I you are thinking one hundred 
years ahead, educate the people. 

By sowing seed once, you will 
harvest once. 

By planting a tree, you will 
harvest tenfold. 

By educating the people, 
you will harvest one 

hundredfold. 

Anonymous Chinese Poet 
500 BC 

Through range education for youth we can help make the 
future brighter one step at a time, for the land, the kids and 
the world. I strongly believe that if you're not supporting 
youth, you're throwing that future away. 
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The Feral Hog: Are They A Damaging Agent on 
Texas Rangeland? 

Anne Wigley 
North Zuich, Texas 

Rangeland is a natural resource that provides food, 
water, shelter, recreation, natural habitats and other bene- 
fits for wildlife, livestock, and man. Rangeland in Texas 
covers about 59% (about 90 million acres) of the state's 
land surface. Texas rangeland supports about 5,000 
species of plants and many species of native wildlife such 
as coyotes, foxes, deer, and armadillos. 

In the past 3—4 decades, a certain exotic species has 
been added to the picture and is invading Texas range- 
lands. This species is better known as "The Feral Hog." 
People consider the feral hog a harvestable and mar- 
ketable wildlife species. 

The feral hog or wild swine (Sus scrofa) is a member of 
the Suidae family. Hogs are considered 'old timers' and 
were introduced to the United States by early Spanish 
explorers.' The first significant introduction of feral hogs 
came around the early 1500's, coinciding with European 
settlement. Since then, they have been increasing in popu- 
lation and expanding habitat on Texas rangeland. They can 
be found in a variety of habitats ranging from the boggy 
swamps of East Texas all the way to the rolling plains of 
West Central Texas. 

There is an estimated two million hogs in the United 
States with Texas rangeland carrying about one million or 
one-halt of these animals. Feral hogs occupy 185 of the 
254 Texas counties. These hogs inhabit almost the same 
rangeland habitat as the white-tailed deer, thus ranking 
hogs second behind the white-tailed deer in population. 
One of the problems associated with this new animal 
resource is that if left uncontrolled, they have the ability to 
severely damage our rangelands, ecosystems, and wildlife 
habitats. 

Some people consider feral hogs to be a problem for 
many reasons. For one, they compete directly with other 
wildlife for food, water, and living space. Hogs are omnivo- 
rous animals, which means their diet consist of plants, tree 
mast, agricultural crops, vegetative matter, and some ani- 
mal matter. They tend to have a greater advantage over 
some native wildlife because of their ability to use a variety 
of materials for food items on the rangeland. This allows 
their diet to be more flexible than most native wildlife. The 
feral hog competes with many wildlife species such as 

Editor's Note This is the 3rd Place Winning paper from the 1995 High 
School Youth Forum at the SRM Annual Meeting in Phoenix, Arizona. 

deer, javelina, squirrels, raccoons and others for limited 
resources. 

Another reason why wild hogs are considered a problem 
is crop damage. Each year, the products of Texas range- 
land are damaged or destroyed by the excessive rooting, 
digging, trampling, and wallowing activities of these feral 
hogs. They damage agricultural crops such as corn, wheat, 
rice, peanuts, watermelons, and others. Farmers hold no 
value for these hogs. They consider them to be a financial 
liability and an economic tragedy (loss). 

Feral hogs also present the problem of disease transfer. 
These hogs sometimes carry diseases which can be trans- 
mitted to livestock as well as humans. Several diseases, 
like brucellosis and psueudorabies, are particularly conta- 
gious. in the past, these diseases may have helped to con- 
trol the population of the wild hog and keep it in check. 

These hogs also prey upon young lambs and goats as 
well as older livestock. They damage and sometimes 
destroy fences, supplemental feed and mineral supplement 
blocks. 

On the positive side, many people consider the wild hog 
to be a valuable asset. Take hunters for example: Many 
hunters consider these hogs to be a prizewinning trophy 
animal. They love the challenge that these hogs present in 

hunting them. Land owners and leasees tend to view the 
hog as a source of income by means of hunting leases and 
good, free table meat. 

When considering the impacts and effects of the feral 
hog, we must not overlook the relationship between man 
and wild hog. This relationship is considered controversial, 
and its effects, whether positive or negative, depend upon 
the attitude and view of the person affected. Hogs often 
damage and destroy man's crops, fields, fences, roads, 
transmit diseases to livestock, and prey upon young live- 
stock. They also present a valuable source of income in the 

way of hunting leases. 
Hunting in Texas has grown in popularity and has 

become well established throughout the years. Many peo- 
pie will pay good money just to come out and hunt on your 
land. The average price for a hog hunt in Texas is about 
$170.00. Some landowners and leasees are making a pret- 
ty good profit from this industry, thus making their views of 
the wild hog a positive one. In recent years, the wild hog 
has gained popularity as a source of table meat. 
Landowners and agriculturalists are making an income 
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from these hogs by selling the meat, selling the live animal, 
or by giving it away to anyone interested. 

"What can be done about these hogs"? As Joel Bach 
stated in the 1993 Feral Swine Proceedings, "they (feral 
hogs) are far too prolific, far too elusive, and located, for the 
most part in areas where accessibility to them is limited." 
The feral hog is in Texas to stay and there is no getting rid 
of them. So, we must come up with a solution. The solution 
is management. We must learn to manage these animals 
according to our needs. Some methods of controlling are: 

(1) fencing; (2) snares; (3) cage traps; (4) hunting with 
dogs; (5) aerial hunting [shooting hogs from an airplane or 
helicopter]; (6) poisoning, which is not legal anywhere in 
the U.S.; or just regular old (7) hunting. There are many dif- 
ferent ways to manage these hogs. 

My home is in Madison County which is located in the 
Post Oak Savannah vegetation region. My family owns 50 
acres which has been managed poorly in the past and in 
which the hogs have been allowed to roam the range 
freely. They have torn up large sections of our pasture by 
their rooting, wallowing, digging, and trampling activities. 
They root up small sections at a time, thus disrupting the 
native grasses, soil properties, and water infiltration rates. 
Huge holes are left on the rangeland which in turn causes 
undesirable plants to grow back, some which are poiso- 
nous, and over time can cause erosion. My family consid- 
ers these wild hogs to be a damaging agent. These hogs 
are invading our land. They are rooting up our pasture 
which damages (affects) the native grasses intended for 
the horses, goats, and deer. They have also damaged one 
of our watering holes by their excessive rooting and wallow- 
ing, and they competing with deer and other small wildlife 
for food, water, and living space. 

We have seeded our pastures with ryegrass and oats, 
paying special attention to a small area in the back pasture, 
in hopes of increasing our deer population. A deer feeder 
has also been put up and it is kept full of corn. The hogs 
tend to flock here early in the morning and late evenings to 
eat. We are trying to manage/control these hogs. Since 
there is no closed hunting season on hogs, they may be 
taken by any method or means with a hunting license. Our 
neighbor's son has set up a cage trap on our land. This 
method has proven to be successful. We are also hunting 
as a management method of control. Several hogs have 
been killed by this method. We have found that the best 
way to live with these wild hogs is through hunting and trap- 
ping. We have had some success, but the war is not over 
yet. 

In summary, (1) The feral hog competes directly with 
many wildlife species for food, water, and living space. 

(2) Wild hogs are gaining popularity as a big, non-game 
animal with many hunters. 

(3) Wild hogs damage and destroy agricultural crops, 
fields, fences, yards, farm equipment, prey upon livestock, 
and carry deadly, transferable diseases. 

(4) Hogs supply man with benefits such as income from 
hunting leases and good free meat. 

(5) Trapping and hunting are just two examples of the 
many different methods in which wild hogs can be man- 

aged/controlled. 
(6) The feral hog is considered either a damaging agent 

on Texas rangeland or a new marketable animal resource. 
The feral hog: What do you consider them to be? 

(Continued from Page 181) 
next survey is scheduled. It was further recommended that 
an interagency team comprised of representatives from the 
BLM, NRCS and USFS develop common methods and pro- 
tocol for this assessment using the conceptual framework 
provided by the 1994 report Rangeland Health (National 
Research Council, National Academy of Science) and 
SRM's 1995 report New Concepts for Assessment of 
Rangeland Condition.(Unity in Concepts and Terminology 
committee). 

The range personnel in these agencies are largely in 
agreement with this recommendation. They are concerned 
about the procedures that would be used, the short time to 
prepare for the 1997 survey and about having the 

resources to accomplish the task; but they support the con- 
cept and believe it needs to be accomplished. There are 
issues and questions about confidentiality. NRCS data are 
collected on private lands and individual sampling sites 
must remain confidential; whereas, individual sampling 
sites on Federal lands would become public information. 
But NACS has computers and software to store and manip- 
ulate the data and provide the output desired. All of these 
procedural details could be worked out. What is required is 
the resolve to accomplish the assessment. Somehow the 
administrators of the range professionals, each rung up the 
ladder, all the way to the highest level in the Federal gov- 
ernment, must be convinced that this objective is worth 
achieving—Charles (Bud) Rumburg, EVP 
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Livestock to Wildlife is not a Simple Conversion 
Larry W. Van Tassell, Clynn Phillips, and William G. Hepworth 

The concept of multiple use on federal lands was estab- 
lished through such Congressional Acts as the Taylor 
Grazing Act of 1934, the Classification and Multiple Use Act 
of 1964 and the Federal Land Policy and Management Act 
of 1976 (FLPMA). This last act explicitly states that public 
lands are to be managed to, among other things, "...provide 
food and habitat for fish and wildlife and domestic animals;" 
(Ross 1984). The simplicity with which multiple use goals 
are expressed, though, often becomes antithetical at the 
implementation level. 

The appropriate multiple use balance between wildlife 
and livestock has been disputed for several decades. 
Increasing wildlife numbers has been used to justify reduc- 
tion and removal of livestock from public ranges. 
Comparing just the weight conversion factors for animal 
unit months (AUMs), indicates that removal of livestock 
from public lands could amount to a tremendous increase 
in wildlife numbers. For example, 8.3 pronghorn antelope, 
6.6 mule deer, or 1.4 elk could graze on the same forage 
consumed by 1 mature cow or 6.6 sheep (Holechek 1988). 

Concern has been expressed about properly maximizing 
the sum of all multiple use values on public lands. Loomis 
et al. (1989) stated the "economically efficient use of these 
public rangelands requires adjusting the mix of livestock 
and wildlife such that the mixture is roughly proportional to 
the relative values these different animals provide". 
Attempts have been made to estimate market value of 
wildlife using the travel cost method (TCM), contingent val- 
uation method (CVM), gross expenditures method (GEM) 
and others, in hopes of determining an economically opti- 
mum tradeoff between livestock and wildlife (Decker and 
Goff 1987, Loomis et al. 1989). 

An exacting AUM conversion or marginal value approach 
may be valid in some areas, but for the majority of intermin- 
gled public/private land areas of the west, these direct con- 
versions are only part of the rationality required to deter- 
mine the trade-off between livestock and wildlife. While this 
article focuses on issues most germane to Wyoming, it 
should be applicable to public land states throughout the 
west. 

How Wildlife Population Objectives are Established 
Wildlife have been declared to be held in trust by each 

state. State Game and Fish agencies were established to 
regulate and control wildlife populations. Svoboda (1980) 
wrote that states can effectively regulate how wildlife popu- 
lations are utilized, but they are less effective at directly 
controlling production of wildlife. 

Big game population objectives are determined in 
Wyoming by the Wyoming Game and Fish Department. 
Population objectives are both habitat and politically depen- 
dent. At least every five years the Game and Fish 
Department evaluates and updates its long-range strategic 
plan which includes population objectives for each of the 
six species (antelope, bighorn sheep, deer, elk, moose and 
mountain goat) defined by Wyoming Statute as "big game". 
Each of the six species is broken into herd units based on 
the home range of a group of animals. The population 
objective for a particular herd unit represents the desired 
number of animals in the unit for the winter season. Public 
hearings are held to obtain input concerning the intended 
population objectives. Following the hearings, a population 
objective for each herd unit is set and sent to the Wyoming 
Game and Fish Commission (an appointed governing 
body) for review and approval. The Game and Fish 
Department then manages herds to attain or maintain pop- 
ulation objectives, including updating objectives annually as 
conditions warrant. 

Several factors are considered when setting target popu- 
lation numbers. These factors include (1) the support of the 
natural habitat, (2) hunting access, and (3) landowner toler- 
ance of wildlife on private land. 

Support of the Natural Habitat 
The Forest Service allocates forage for wildlife in its for- 

est management plans. Bureau of Land Management 
resource area plans typically limit wildlife to existing use of 
forage beyond that needed for designated livestock use. 
Wildlife use of state lands is recognized as a legitimate use 
but none of the western states set aside or reserve forage 
expressly for wildlife. 

Although state wildlife and federal land management biol- 
ogists and planners consult with one another, their man- 
agement plans are not necessarily integrated. Thus, the 
population objectives set by the Game and Fish 
Commission may be independent of the management plans 
adopted by the federal agencies. Thomas (1984) identified 
the separation of wildlife regulatory authority from habitat 
ownership as the center of most wildlife management prob- 
lems. 

One of the considerations in Federal land management 
plans is the competition that exists between multiple users. 

Authors are associate professor of agricultural economics, University of 
Wyoming, Laramie, Wyo., 82071; professor of agricultural economics, 
University of Wyoming, Laramie, Wyo., 82071; and retried Wyoming Game 
and Fish wildlife biologist, 4522 Meadowlark Ln, Laramie, Wyo., 82070, 
respectively. 
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Competition between wildlife and livestock on public lands 
has centered on food, space and social interactions 
(Holechek 1980). These factors can create a competitive 
relationship where one user of public forage must be 
reduced to allow for the other user. This competitive rela- 
tionship is not a one-to-one or pound-for-pound relationship 
as is suggested by AUM conversion ratios. The degree of 
dietary, space and social competition varies greatly. Within 
certain limits, a supplementary relationship can exist where 
increases in one big game species can occur without a 
decrease in livestock numbers and vice versa. This rela- 
tionship exists when livestock and wildlife utilize different 
areas or forage types. In general, though, there appears to 
be a high dietary overlap between cattle and elk (Nelson 
1982), while antelope and mule deer can coexist more suc- 
cessfully with cattle than with sheep (Schwartz et al. 1977). 
Social interactions also appear to play a significant role 
between elk and cattle and between cattle and mule deer, 
especially in elk calving and doe fawning areas (Nelson 
1982). 

Complementary relationships have also been identified 
between cattle and some species of big game in limited 
instances (Nelson 1982). Allowing a moderate amount of 
grazing by cattle (big game) on big game (cattle) ranges 
can improve the range for big game (cattle). The comple- 
mentary relationship results from the forage preferences of 
the different species. The undesirable, unpalatable vegeta- 
tion for one class of animals growing unchecked may 
crowd-out more desirable vegetation. Introduction of anoth- 
er class of grazing animals with preference or tolerance for 
the vegetation considered undesirable by the primary ani- 
mal class can serve to check the growth of that vegetation 
and actually improve the range. 

While the Forest Service and Bureau of Land 
Management are directed by the multiple use mandate to 
allocate available forage during seasons when wildlife and 
livestock utilize lands under their jurisdiction, big game 
management agencies must be concerned with the forage 
and habitat requirements of big game year round. Land 
ownership patterns often change from predominantly public 
to primarily private ownership for many big game animals 
as they migrate from summer and winter use areas. It is 
winter habitat, generally, that is subject to industrial, munici- 
pal and residential development pressures. The conversion 
of domestic livestock AUMs into wildlife AUMs on the 
Forest Service summer range, for example, may be an aca- 
demic exercise in many instances unless there is adequate 
winter range available for the wildlife. 

Access to Hunting 
Hunting is the fundamental activity used to manage big 

game populations. When game populations are below 
objectives, the number of hunting licenses authorized in a 
particular area can be reduced, seasons may be shortened 
and/or hunting may be restricted to mature males. When 
populations are above objectives or forage conditions are 
depressed, license numbers can be increased, special 

female/juvenile permits can be issued and season restric- 
tions made more liberal. 

For hunting to be a successful management tool, hunter 
access must allow the desired harvest. Although wildlife are 
publicly owned, much of the land wildlife utilize is privately 
owned. This is particularly true of pronghorn and deer. 
Landowners are entitled to hunt game animals on their 
property subject to state regulations, to charge for access, 
to lease their land to others for hunting, or deny hunting 
access. 

In areas where private and public lands are intermingled, 
private lands can effectively block access to public lands. 
Although access to the blocked lands sometimes can be 

legally obtained, it is usually costly, both monetarily and 
politically (Davis et al. 1987). Private landowners close their 
lands for many reasons including damage to roads, fences 
and other facilities, gates left open, spread of noxious 
weeds, vandalism, livestock losses and susceptibility to lia- 
bility claims (Thomas 1984, Lacey et al. 1993). 

To compensate landowners, in part, for the costs and 
inconveniences associated with big game and to encour- 
age landowners to keep land open to public hunting, the 
Wyoming Game and Fish Department attaches a landown- 
er coupon to each elk, deer and antelope license. The 
coupons carry a redemption value of $9.00 when presented 
by a private landowner. When a game animal is taken on 
private land, the hunter is expected to sign, date and trans- 
fer the coupon to the landowner. When landowners present 
coupons for payment, they must sign an affidavit that the 
animals, represented by the coupons, were killed on their 
property. 

Private lands are being closed to hunting by an increas- 
ing number of landowners who consider hunting as a sport 
to be morally wrong (Wright and Fletcher 1987). Although 
antihunting sentiments have closed only a small percent- 
age of the total private land to hunting, it is likely that the 

percentage is increasing considering the growing antihunt- 
ing trend among the general public. Kellert (1978) found 
during the 1970's that at least half of all U.S. residents were 
opposed to hunting. The growing sentiment toward wildlife 
protectionism has been augmented by the "increasing loss 
of human ties to the land and its products, and encourage- 
ment by some entertainers, other publics, and the popular 
media to escape from reality through animation and anthro- 
pomorphism" (Weigand 1992). 

While management and control of game by wildlife man- 
agement agencies is thwarted by lands closed by landown- 
ers, private lands leased for hunting purposes can also act 
as an obstacle to game management. The bylaws for many 
clubs call for bag limits that differ from those the game 
management agency has implemented. The orientation of 
hunting clubs to trophy harvest can result in disproportion- 
ately high post-season numbers of female and younger 
aged animals that cause winter damage to neighboring 
farms and ranches (Nielsen and McBride 1989). Outfitter 
control of hunting on private lands can cause imbalances in 
sex/age ratios as they tend to select trophy class animals. 
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The economic opportunities related to hunting realized by 
one landowner can create big game problems for other 
landowners. These situations can cause agencies to adopt 
management plans intended to lighten the burden on 
landowners inadvertently harmed by too many wildlife 
rather than management plans better suited to the general 
or hunting public. 

Public Tolerance of Wildlife 
Craven et al. (1992) suggests that tolerance, not habitat, 

may be the limiting factor that imposes population bounds 
on big game. Public tolerance of wildlife damage is espe- 
cially low in many public land states because federal lands 
act as reservoirs from which big game move to feed upon 
private resources in many areas (Davis et al. 1987). In a 
survey of southwestern Montana landowners, Lacey et al. 

(1993) estimated that big game consumed an average of 
511 AUMs per landowner at a cost of $5,616. They further 
state that while many landowners are willing to tolerate 
some damage to gain the aesthetic and recreational bene- 
fits big game provide, or because they feel a moral obliga- 
tion as stewards of the land, tolerance levels quickly dimin- 
ish as the landowners' economic dependence on the land 
increases. 

Landowners not allowing access to hunters can also 
aggravate the tolerance issue, especially if wildlife are on 
"no access" property during the hunting season and are on 
"access" property during other seasons. Another issue that 
often diminishes landowner tolerance of wildlife is when 
AUMs for livestock are decreased on public land, but 
wildlife depredation on the private land continues. The 
argument has been made that many ranchers and farmers 
will not provide as much winter feed for big game if their 
AUMs on public land are cut since they will have to utilize 
their private forage more intensively. 

In Wyoming, as in several other states, the state wildlife 
agency is authorized to compensate individuals for damage 
caused by big or trophy game animals and birds (Wyoming 
Statutes, 23-1-901). Wyoming's game damage law pro- 
hibits the Department from considering claims from 
landowners that do not permit hunting during the estab- 
lished season. The damage law also stipulates that 
landowners must notify the Department promptly when 
game damage is occurring on their lands and that damage 
claims must be filled "no later than sixty (60) days after the 
damage or last item of damage" (Wyoming Statutes, 23-1- 
901). Preliminary results from a survey the authors are con- 
ducting suggest that many landowners do not submit dam- 
age claims because they feel the claim process is too 
restrictive or inconvenient. The Wyoming Game and Fish 
Department also provides materials to protect stored crops 
from damage by big game and engages in other damage 
prevention activities. Some severe conflicts have been 
resolved through land purchases for the purpose of provid- 
ing winter forage for big game. 

Conclusions 

Multiple use goals on public lands often have implications 
that reach beyond federal land boundaries. Divergent own- 
ership of resources that sustain wildlife along with the var- 
ied public interests in wildlife have created numerous man- 
agement problems. Increasing wildlife numbers is not just a 
matter of exchanging livestock AUMs for wildlife AUMs on 
public rangelands. Support of the natural habitat, an effec- 
tive population control mechanism such as uniform hunting, 
and staying within reasonable damage limits, often are 
more constraining than the amount of forage available on 
public lands. 
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Albania's Range and Pasture Lands 

Melvin R. George 

Imagine that for as long as you 
could remember you could not own 
land. All land was owned and man- 
aged by a strong central government. 
All citizens worked for the state. All 
livestock was state owned. In the 
cropland areas large collective and 
state-owned farms produce grain, 
milk, fruit, and other staples under 
strict quotas set by the central govern- 
ment annually. Under this system milk 
could be produced and processed in a 
few central dairies and processing 
plants. Grazing could be controlled by 
limiting the number of grazing animals 
in the country. Marginal land could be 
terraced by prison work crews and 
"volunteer student" labor on Sundays. 
Forest roads could be built by political 
prisoners, and forests could be har- 
vested and planted under strict control 
by the central government. 

Then as democracy sweeps through 
neighboring countries to the north, the 
central government begins to falter 
under its own inefficiency. In a matter 
of months the central government 
crumbles. The collective farms dis- 
solve. Almost overnight the collective 
dairies are decentralized when each 
worker takes a cow home, the first 
time a family has owned an animal, 
including a cat or dog, in a decade. 
Everyone can own as many livestock 
as they wish. Trees planted with 
prison labor are cut down in a demon- 
stration of disgust with the fallen 
regime. Fuel shortages further accel- 
erate tree cutting. A provisional gov- 
ernment is hastily formed and begins 
the task of holding free elections, writ- 
ing a constitution, forming laws and 

Author is Cooperative Extension range and 
pasture specialist, Agronomy and Range 
Science Department, university of California, 
Davis, Calif. 95616-8515. The author visited 
Albania in October 1994 as a member of a 
USAID agroforestry design team. 

regulations with which to govern, and 
developing policies for distributing and 
managing land. 

Recent Albanian History 

In 1990 the communist government 
of Albania began to move away from 
the isolationism practiced since the 
end of World War II. The government 
also began to free state-owned indus- 
tries from central controls, making 
them largely self-managing and self- 
financing. Farmers were offered more 
land for their families to farm and 
state-owned livestock were distributed. 

Free elections were held in March 
1991, eliminating the communist party 
as a force in the towns and cities, but 
rural support allowed it to maintain 
power and form a government. The 

U.S. renewed diplomatic relations with 
Albania in March 1991 after a break of 
52 years. 

During 1991, religious freedom, pri- 
vate property ownership, and the right 
to travel were granted to Albanians. By 
the end of 1992 eighty percent of 
Albania's farmland had been priva- 
tized. 

Cropland Privatization 

Following the overthrow of the com- 
munist regime the new government 
set about the business of privatizing 
croplands along the Adriatic Sea and 
in inland valleys. The job of allocating 
parcels to families in the villages and 
communes (townships) was placed in 
the hands of the village councils under 
the direction of the Ministry of 

Terracing and tree planting projects during the communist regime are now poorly vege- 
tated and often eroding. 
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Agriculture and Food. Cropland was 
classified into two or more land class- 
es, and each village family was allo- 
cated its proportional share of each 
class of land. Consequently, the aver- 
age land holding in Albania is 1.2 ha 
per family, and it is often spread about 
the countryside in multiple pieces, 
each of different class. Marginal class- 
es of land were often refused because 
the family perceived that it was not 
productive enough to pay the land 
taxes. Over 70,000 ha of marginal 
land was refused and remains in state 
control. 

Privatization of agricultural land has 

provided the families with holdings 
which are, in many instances, too 
small for subsistence farming. 
Because grazing is unregulated on 
nearby state-owned lands, grazing of 
livestock becomes one of the few 
means of increasing family income in 
rural areas. This led to a thirty percent 
expansion in livestock, mainly sheep, 
between 1992 and 1994. 

Former logging enterprises operat- 
ing on state forestland have been pri- 
vatized but pasture land and forest- 
land remains in state control, and poli- 
cies regarding its privatization and/or 
state management remain to be 
resolved. New legislation governing 
the use of pasture lands is under 
preparation. The forests of Albania 
contain about 140,000 ha of land that 
is regularly grazed, but the Director 
General of Forests' management plan 
calls for grazing of only about ten per- 
cent of this land. The role that privati- 
zation, communal, and state policies 
play in the management of pasture 
areas will greatly influence the efficien- 
cy of grazing land use. Private and 
some communal uses of pasture are 
expected to encourage efficiency. 

sub mountainous (foothill) zone is dom- 
inated by broad-leaved Mediterranean 
shrubs and oak woodlands with some 
beech and fir. The mountainous zone is 
dominated by beech and fir with some 
oak woodland and Mediterranean shrub 
interspersed. 

The annual precipitation varies con- 
siderably between locations, about 
800 mm/year in the hills and coastal 
plains to over 2,000 mm/year in the 
mountains. There is a summer dry 
period in the Mediterranean part of the 
country. 

Land and Vegetation Resources 

Albania, with an area of 2.8 million 
ha (Table 1) is divided into three 
zones: the coastal plains zones with a 
southern, central, and northern zone; 
the hilly transition sub-mountainous 
zone; and the mountainous zone 
(Figure 1). The coastal zones are 
dominated by crop production. The Fig. 1. Coastal, sub mountainous and mountainous zones of Albania. 

Table 1. Albania's forest, pasture, and cropland acreage. 

Area (ha) Area (%) 

Forests 1,038,000 37 
High Forest (479,000) 
Coppice Forest (Oak) (303,000) 
Shrub Forest (256,000) 

Cropland 718,000 25 
Pasture 425,000 15 
Other land & Lakes 696,000 23 

Total 2,875,000 
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The primary use of the oak wood- 
lands, also called oak coppice forests, 
is to produce biomass for oak fodder 
and fuelwood through periodic cuts on 
a 40 to 50 year rotation. the dominant 
species are oak (82%) including 
Quercas pefrea, Q. cerris with small 
areas of beech (6%) (Fagus silvatica), 
and other broad-leaved trees (11%). 

The Mediterranean shrub zone, or 
shrub forest as it is called in Albania, 
is used to produce fuelwood and fod- 
der from periodic cuts. This zone is 
also used for grazing by local commu- 
nities. The main shrubs are hornbeam 
(Carpinus spp.) (36%), Arbutus spp. 
(23%), and other broad-leaved shrubs. 
Arbutus produces an excellent fuel- 
wood. The recommended rotation is 
20 years. 

Coppice and fuelwood play a major 
role in Albanian society. Fuelwood 
provides much of the city and rural 
household energy needs. This need 
has led to severe over-utilization of 
this forest resource, especially near 
villages. This problem was compound- 
ed during the winter of 1991-1992 

when virtually all alternative sources of 
energy were unavailable. During this 
period wood was the sole source of 
energy for heating and cooking for 
most of the country. It is likely that 
fuelwood will remain an important 
source of energy for most of Albania in 
the near future. Overcutting for winter 
livestock fodder compounds the over 
harvesting of fuelwood. Normally this 
type of forest is harvested on a long- 
term rotation; however, the Albanian 
forests are being cropped to some 
degree nearly every year. Developing 
alternative winter feed sources is one 
means of reducing grazing impacts in 
these forests. 

Erosion of the forested areas in 
Albania is a major problem throughout 
the country. Most of the forest areas 
are on steep slopes with easily eroded 
soils. The vegetation on many of these 
lands has been depleted to the point 
that natural recovery is slow and soil 
erosion is prevalent. Some areas used 
for crop production in the past are 
today virtually free of any vegetation 
and subject to frequent erosion. 

Forest plantations have been devel- 
oped in areas that have been over cut 
and/or heavily grazed. Reforestation 
started in the 1960s and over 100,000 
ha were reforested by the end of 1991. 
Mostly pine species such as P. 
halepensis, P. nigra, P. pinaster, P. 
radiata, and P. pinea were planted. 
The broad-leaved species planted 
were Laurus nobilis, Juglans regia, 
Acer spp., Frazinus spp., Ti/ia spp., 
and Betula spp. 

One of the projects ot the former 
regime was an attempt to increase 
fruit production in the country by ter- 
racing extensive areas of marginal 
agricultural-forest land. These projects 
generally failed, and today these areas 
are highly altered, poorly vegetated, 
and often eroding. Because of close 
proximity to croplands, the old terraces 
are heavily used for grazing and fuel- 
wood/fodder gathering. Nearly all of 
these lands have been refused by the 
villagers during the privatization 
process. 

Farmer hauling fue/wood and oak fodder from state-owned forests to his small private farm. 
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Forest and pasture areas are off i- 
cially under state ownership; however, 
there is some illegal privatization of 
pastures. Trees planted on former 
state and cooperative farms are now 
privately owned. Forest and grazing 
lands near rural communities are 
being considered for transfer to local 
governments. 

Pastoral areas cover some 425,000 
ha and include coastal, hill, and alpine 
pastures as well as meadows. They 
are broadly divided into summer (64%) 
and winter pastures (34%), of the total 
area. These areas are the grazing 
resources of the country's livestock 
which include 3.5 million sheep and 
about 600,000 cattle. 

Since 1938 grazing area has 
declined from 887,000 ha to 425,000 

ha, but sheep numbers have increased 
from 2.5 million to 3.5 million. Much of 
the reduction in grazing areas is the 
result of dry land wheat production. 
While aftermath from these areas is 
grazed the grazing season, production, 
and quality are reduced. 

The present grazing resource (Table 
2) is estimated to be 1.42 billion Feed 
Units (FU) or about 5.93 million AUMs. 
One Feed Unit is equivalent to the 
amount of energy in 1 kg. of barley. 

The total livestock feed requirements 
in 1993 have been estimated as fol- 
lows: cattle (585,000 FU), sheep 
(640,000 FU), goats (243,000 FU), 
equids (243,000 FU), for a total feed 
requirement of 1 .74 billion Feed Units 
(7.24 million AUM5.) It is estimated 
that feed requirements exceed feed 
availability by 314 million Feed Units. 
Part of this feed requirement is met by 
forage and fodder grazed or harvested 
from the shrub and coppice forests 
and roadside grazing. 

To maintain current livestock num- 
bers and to reduce grazing and brows- 

Shepherd resting on one of thousands of defensive bunkers dotting the Albanian countryside. 

Grazing Lands and Livestock 

Table 2. Estimate of Albania's current grazing resource. 

Land Use Area (ha) FU/ha FU 
(1000) 

AUMs 
(1000) 

Natural pastures & 
meadows 425,000 450 191,250 797 

Orchards & Vineyards 125,000 300 37,500 156 

Forage crops (total) 128,000 5,600 718,000 2,992 

By-products of field 
crops 431,000 455 196,040 817 

Fodder crops for 
livestock industry 7,000 540 3,780 16 

Second crop wheat 154,000 1,800 277,200 1,155 
Total 1,270,000 1,423,770 59,324 
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ing impacts on forest enterprises, 
alternative forages must be developed 
on private and public pasture land. 
Cool season annual and perennial 
grasses and legumes (e.g., Dactylus 
glomerata, Lolium perenne, and 
Medicagos, Trifolum subterraneum, T. 

repens, and T. fragiferum) are preva- 
lent but subject to uncontrolled graz- 
ing. Grass and legume seedings in 
agroforestry projects on crop and 
forestland and seedings in marginal 
croplands have the potential to 
improve the forage resource of 

Albania. Improved control over sea- 
son, intensity, frequency, and duration 
of grazing would substantially improve 
productivity of existing as well as 
seeded grasses and legumes. 
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Rangelands...Our Newly Discovered Resource 
At the beginning of this century, a new science began to 

evolve among a limited group of people in the western United 
States concerned with the overgrazing and lack of manage- 
ment on western lands. Most of these lands were too arid for 

crop production and too far from urban areas to be of con- 
cern to most of the American public. These range science 

pioneers blended the emerging science of ecology with ani- 
mal husbandry, agronomy, and forestry to initiate grazing 
management based on ecological principles. The profession 
gained in importance in 1934 with the passage of the Taylor 
Grazing Act that created the Federal Grazing Service (later the 
Bureau of Land Management) and resulted in the first man- 

agement plans for the unattached public lands of the West. In 

1948, those few struggling pioneers of range management 
formed the American Society of Range Management. 

Rangelands are complex landscapes influenced by geologic 
origin, climate, the vegetation past and present, and past and 
present management. About 43 percent of the United States 
land area can be considered rangeland. World wide some esti- 
mates place 70 percent of the total land area as rangelands. 
They are often defined as any lands that are not farmed but 
are capable of supporting life from the vegetation present. 
Therefore, science-based range management often combines 

ecology, agronomy, geology, hydrology, animal science, soil 
science, wildlife science and forestry. 

Today's rangelands 
For years, rangelands of the United States were a neglected 

resource. Livestock production was thought to be the only 
viable economic use of these lands and was sanctioned by 
society from the time of settlement up through the 1970's. Until 
1934, much of the western land was overused or suffered from 
incorrect use, often as a result of legislation designed to assist 
in settling the frontier. The degradation of the rangeland 
resource that occurred is evident even today. After 1934, 
range management was directed primarily toward sustainable 
livestock production. Other uses coexisted, but were not given 
equal status. Healing of the range occurred in some instances, 
but the results of earlier abuse, linked with new influences 
such as invading foreign weeds, prevented full recovery. In 
some cases soil losses were extensive enough to block full 
recovery. 

Today's western rangelands are interspersed with high- 
ways, railroads, urban areas, farmlands, and other aspects 
of civilization, which in many instances have caused some 

fragmentation of ecosystems. However, large tracts of rela- 

tively undisturbed lands still exist. Wildlife and fish are im- 

Fig. 1. Ran gelands are complex landscapes that make up about 70 percent of the world-wide land area. Photograph, Douglas Johnson. 
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portant and common components of rangelands, as are the 
rivers that pass through them. We are just beginning to un- 
derstand the habitat requirements of many of the plant and 
animal species native to rangelands. Some of these species 
are at risk because of past and present mismanagement 
practices. The rangeland water resource aids in ecosystem 
maintenance and is an important product for off-site use. 
Rangelands are the source of most surface flow and aquifer 
recharge in the western United States. The fate of municipal, 
agricultural, and industrial sectors of society, therefore, is 
dependent qn the quantity and quality of water derived from 
grazing land watersheds. The quality and quantity of water 
are largely dependent on the management the land receives. 

Mineral resources found beneath our rangelands are nec- 
essary for the maintenance of society. The proper extraction 
and reclamation of affected lands is an on-going challenge to 
range managers. An important emerging use of rangelands is 

recreation, not only for pursuits such as camping, hiking, 
hunting, bird watching, fishing, rock hounding, and recreation- 
al vehicle use, but also for the urban population to experience 
open space and solitude, The potential and challenge for 
maintaining and improving this resource and all its allied com- 
ponents remains great. With proper stewardship such diverse 
entities are livestock, wildlife, fish, and solitude can have have 
a place on our rangelands. 

Tomorrow's rangelands 
The various uses of rangelands oftentimes appear to be in 

conflict; in fact, management for a single product may create 
incompatibilities with other uses. In the past, grazing man- 
agement was primarily designed to sustain livestock grazing 
and was not always compatible with wildlife, aesthetics, or 

water quality. However, given a solid base of scientific Infor- 
mation, management practices can be formulated that mini- 
mize conflict or that optimize an array of uses. How we con- 
figure range research and subsequently utilize the knowl- 
edge generated in management of the resource will deter- 
mine how rangelands will look in the future. 

We need to give more attention to ecosystem reconstruc- 
tion and restoration ecology. Range scientists have a long 
history of success in these areas, but the focus should change 
from commodity production goals to ecosystem integrity. 
Public land management agencies are now promoting eco- 

system management, which will become a reality. The pub- 
lic is demanding that past damages be repaired, and there is 
a willingness to pay. Therefore, as we address research pri- 
orities, we should think in terms of both whole systems re- 
search as well as clearly defined, single-issue questions. 

The public will be an important player in management de- 
cision-making on tomorrow's rangelands. This is already a 
reality. Future research, then, must include people and their 
social system, not just plants and animals. Public involve- 
ment in research, as well as in management, is time con- 
suming and complicated. However, research becomes suc- 
cessful when it provides answers to questions that concern 
the lives of people as well as the health of rangelands. Edu- 
cation must become an integral part of the research pro- 
cess. New advances in range science must be passed on to 
both professional range managers and the public. Research- 
ers must accept more of the responsibility for continuing edu- 
cation in tomorrow's world. 

We already know isolationism will not be possible in 
tomorrow's world. There is a moral obligation to expand our 
research to aid range management in countries less devel- 

Fig. 2. An 1870 range/and (left) and as it appeared in 1976 (right). Rangelands are dynamic and may change with climatic and/or 

management changes. Photographs, Kendall Johnson. 
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oped than our own. Presently, this work may include a stronger ele- 

ment of the agricultural paradigm than is appropnate for work in the 

USA, it will also need to confront the issue of sustainability head-on. 

A legacy of past research 

Many of the concepts developed early in this century have 
stood the test of time because of the urgent need to do 
things better during a time of range abuse. Early research 
often focused on livestock-oriented topics, namely grazing 
management and reseeding. Important discoveries were 
made on how defoliation of plants by grazing animals affects 
the health of those plants and what times of year grazing 
could be safely carried out. The drought and dust bowl of the 
1930's focused research and resulting management on the 
concept of sustainability for the first time. Farming areas that 
never should have been plowed, coupled with poor tillage 
practices, left former grasslands devastated. Reclamation and 
restoration ecology are rooted in the plow-ravaged grass- 
lands of the western Great Plains. The founding fathers of 
plant ecology in the United States provided those that fol- 
lowed with many principles, descriptions, and processes that 
still hold today. 

Successes in range research have provided a strong base 
from which to build new and better research programs. New 
research avenues are developed as our knowledge increases 
so that other questions on ecosystem management can be 

asked. We can also reevaluate past research, improve the 
paradigms that were developed, and, in some cases, de- 
velop new paradigms in areas that were simply missed or 
observed somewhat incorrectly. For example, early scien- 
tists neglected to detect the importance of riparian zones to 
overall ecosystem health. Plant communities, habitat types, 
and the progression of communities through time were 
charted for the uplands, but no one considered the vegeta- 
tion complexes adjoining the rivers and streams or the importance 
of that vegetation to water quality and quantity. Although water 
has always been the primary limmng iactor in me West, not until 
the 1960s did scientists begain work on riparian systems. 
Today, riparian zone management remains one of the primary 
challenges to range professionals. 

Early in this century scientists studied and described the 
changes in plant community structure that occur through time 
on a given portion of land. This change from simple to more 
complex communities, which was termed succession, was 
described as linear. It was thought that disturbance (fire, over- 

grazing) caused dramatic change but that the change was 
reversible once the disturbance was removed. Recently, re- 
search and evaluation of ecosystem processes have revealed 
much more complexity than was previously believed. The 
new models have opened a whole new approach to address- 

ing ecosystem management and restoration. 

Fig. 3. Early research often focused on rehabilitation of degraded rangelands with the intent of improving livestock 
production. Photograph, Doug A. Johnson. 
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The foundation of excellence in range management through 
research has been effectively established. The improving 
condition of our ranges is evidence of that. However, the eco- 
nomic and social needs for functional landscapes and the 
awakening of management at the ecosystem level provide 
challenges to range management that can be met only 
through continued, strong, and active research programs. 

Rangelands: Research Goals 
into the Twenty-first Century 

Provide water for rangelands, agriculture, industry, 
and people 

The health of rangeland watersheds is dependent on sus- 
tainable land use practices. A watershed, when properly func- 
tioning, provides for capture, storage, and slow release of 
water originating as precipitation. Western America is basi- 
cally arid country; water is the primary limiting factor to natu- 
ral vegetation development, urbanization, and agriculture. 
Fish and wildlife populations are also critically influenced by 
the quantity and quality of water available. 

As the population of the West has grown, competition for 
available water resources has also intensified. Shortage of 
quality water may become a serious constraint to mainte- 
nance and/or growth of various sectors of a region's economy, 
as well as to fish and wildlife. Management of rangelands 
with the purpose of increasing the capacity of the land to 
capture, store, and release water is extremely critical to the 
human and natural resources of the West. 

Comprehensive watershed research has not been widely 
conducted. Watershed studies require long-term commit- 
ments (three- to five-year minimum) and are relatively ex- 

pensive. As a consequence, management strategies have 
sometimes been developed that lack sufficient validation. 
There needs to be a stronger institutional commitment to 
rangeland hydrology research. 

The demand for simulation technology has increased as 
agencies are increasingly challenged and accountable for 
the results of their recommendations. The development of 
new technological capabilities, such as geographic information 
systems (GIS) and decision support systems (DSS), offer 
great potential. These technologies require extensive data 

Fig. 4. Watersheds, when properly functioning, provide for the capture, storage, and slow release of the planet's most precious 
commodity. water. Photograph, Martin Vavra. 
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sets, which address spatial and temporal parameters, for 
development and refinement. Comprehensive data collec- 
tion and model development provide the key to successful 
watershed research. 

• Define temporal and spatial variability in the watershed 
landscape. 

The complex interaction of soil, plant, and water through 
time and the massive scale of spatial resolution at which 
landscape processes need to be modeled require a focus 
of field research that has rarely been attempted. Simulta- 
neous sampling of water/soil/plant variables at different 
levels of resolution for a sufficient period of time is needed 
to document changes resulting from various management 
actions. 

• Conduct validation and sensitivity analysis of existing and 
new water quality and quantity simulation models at dif- 
ferent levels of landscape resolution. 

Water quality and quantity concerns tied to land use 
are prime focal points for discussion of management al- 
ternatives. Without proper validation and sensitivity analy- 
sis, it is not possible to use a model reliably, nor is it pos- 
sible to identify and improve the key areas within the model. 

• Develop decision support systems based on region-spe- 
cific field data. 

The complexity of modeling technology greatly exceeds 
the ability of most people who should be using the mod- 
els. Decision support systems can help bridge this gap. 
These aids must be based on applicable field data, which 
generally are not available. 

Develop efficient and environmentally compatible 
livestock management systems 

Range grazing research mainly involves two major ap- 
proaches: grazing management and foraging behavior. Graz- 
ing management is the discipline of managing livestock and 
wild ungulate herbivores on rangelands. Foraging behavior 
is the study of selective grazing, which is demonstrated in all 

herbivores. Future research will hinge on these two disci- 
plines. 

Future research on range livestock systems must result in 
efficient and economically viable production; if livestock graz- 
ing is to be truly sustainable, it must also be profitable. How- 
ever, future research will have as its cornerstone maintenance 
or enhancement of environmental quality. Grazing research 
must also have effective vegetation measurements to esti- 
mate forage availability and nutrient quality. 

• Manipulate diet selection and foraging efficiency. 

Technologies are becoming available to alter what an 
animal prefers to eat and how that animal utilizes the food 
it eats. Through genetic manipulation and accepted breed- 

ing practices, animals with new grazing habits can be de- 
veloped. Genetic manipulation may also provide detoxifi- 
cation mechanisms for naturally occurring plant poisons 
or provide rumen microorganisms tailored to specific for- 
aging environments. Future progress will hinge upon de- 
velopment of techniques that monitor important processes 
of large numbers of individuals. Specifically, it will be nec- 
essary to measure botanical and nutrient composition of 
the diet, intake, and geographic location of the animal. 

• Develop grazing systems that result in desired plant com- 
munities. 

The manipulation of plant communities through the use 
of grazing animals is an emerging research area. Suc- 
cessful examples are in plantation grazing to improve tim- 
ber production and selective grazing for control of alien 
weed infestation. 

• Develop new technologies for livestock distribution. 

Current methods of distribution control are those that 
have been used for more than 50 years. Fencing, water 
development, and salting have been the classical meth- 
ods employed. New electronic technologies involving 
fenceless distribution control and monitoring composition 
and utilization of range vegetation may be possible. 

• Develop monitoring systems that identify impacts on the 
environment and the animal. 

Grazing by domestic or wild herbivores is a complex 
process that must be closely observed to detect possible 
adverse effects on the environment or other animal spe- 
cies. Techniques, including remote sensing, need to be 

developed to adequately assess herbivory. 
Decision support systems provide a planning tool that 

will greatly assist in the development of proper livestock 
and wildlife grazing systems. However, adequate back- 
ground data need to be collected so that these systems 
represent real-world possibilities. 

Maintain and enhance the function of riparian and 
wetland systems 

Riparian areas and wetlands provide productive fisheries 
and wildlife habitat, diversity of aesthetic scenery and recre- 
ation sites, sediment filtering and flood reduction, water of 
high quality for downstream users, points of recharge for 

ground water, commercial timber, and substantial forage for 
livestock and wildlife. These beneficial uses and values de- 
pend heavily on the health of riparian areas. Riparian condi- 
tions can also provide a good indication of the overall health 
of the surrounding watershed and its resources. 

Riparian ecosystems are highly sensitive to uses that al- 
terthe flow regime or geomorphic character of the landscape. 
On the other hand, they are among the most vegetatively 
resilient ecosystems. We face a significant challenge in find- 
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Figs. 5, 6. Ran gelands have provided forage for livestock 
world-wide since the beginnings of civilization. Photographs, 
Martin Vavra (top); Agricultural Research Service - USDA 

(bottom). 
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ing cost-efficient and effective ways of restoring the many 
riparian areas that have been degraded through past mis- 
use. The primary challenge for research and management is 
to discover and design approaches that can be employed in 
concert with natural processes to maintain healthy areas or 
restore damaged ones. Improving the productivity of these 
highly valuable riparian areas requires implementing wise 
and consistent resource management based on current and 
future technologies and research findings. 

Define the processes responsible for past deterioration 
and thresholds necessary for rehabilitation. 

Ecosystem damage entails the loss and then rbplace- 
ment of a particular plant community with different, often 
less-functional ones. One approach to recovery is to try 
to reverse the process. The ability to truly recover from 
degradation depends upon recovery of the hydrological 
function and floodplain water tables. The original or equiva- 
lent biotic communities cannot return in the absence of 
appropriate hydrological functioning. Knowledge of the dy- 
namic repositioning of plant communities and the factors 
that initiate changes are not well understood. 

Understand the various natural processes operating in the 
riparian system, including hydrological functioning and 
geomorphology. 

Riparian zones, because of their location in relation to 
a dynamic, moving body of water (either a stream or vari- 
able shoreline), may be periodically destroyed and re- 
formed naturally, oftentimes concomitantly at different lo- 
cations within a specific stream or elevation along a shore- 
line. Geomorphological and hydrological processes in 
these zones are much more complex and dynamic than 
on surrounding uplands. Processes such as interception 
and absorption of nutrients, sediments, and toxins from 
ground and surface water, the relation of these processes 
to floodplains, and how they influence water quality need 
to be evaluated. An understanding of ecosystem pro- 
cesses will also allow the development of predictive mod- 
els to compare the consequences of alternative manage- 
ment strategies on the functioning of riparian systems. 

Define fish and wildlife values in conjunction with various 
natural and induced changes in plant communities, water 
tables, bank structure, and other aspects of structure and 
function. 

• Identify the response of riparian areas to disturbance fac- 
tors. 

Alien weeds pose an impediment to the restoration of 
native vegetation upon many disturbed riparian areas. 
Weeds may also threaten communities in high ecological 
condition due to the dynamic nature of channel or shore- 
line changes. Fire is a natural phenomenon in many eco- 
systems, but the evolutionary role of fire in riparian zones 
is essentially unknown. 

Improper livestock grazing has been one of the great- 
est disturbance factors during the past 120 years. How- 
ever, use of livestock grazing as a positive manipulation 
tool for riparian zone management has not been widely 
explored. Some riparian areas have been damaged by 

Riparian areas are important habitat for wildlife and 
influence the aquatic habitat of fish. Although some re- 
search avenues have been explored, much needs to be 
learned about changes in fish and wildlife values as ripar- 
ian communities change. The complexities of the food 
chain of both terrestrial and aquatic systems, as influenced Fig. 7. Vegetation response after eleven years of improved 
by ecological condition, are unknown, grazing mangement. Photographs, Wayne Elmore. 
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wild ungulates as well. In the future this will become more 
of a problem if elk, moose, bison, deer, and antelope num- 
bers continue to increase. 

Define the economic benefits of riparian areas. 

Fish and wildlife habitat, water quality, ground water 
recharge, reduced flood flow peaks, aesthetics, and for- 
age are all important, economically quantifiable values of 
riparian areas. There is potential for accrual of vast eco- 
nomic, as well as ecological, benefits through improve- 
ment of degraded riparian systems. However, these val- 
ues need to be quantified to demonstrate the economic 
benefits of investments in improvement measures. 

Develop vegetation management schemes that 
ensure ecosystem integrity 

Major changes in the vegetative complex of rangelands 
have occurred globally since humans domesticated livestock 
and introduced plants and animals throughout the continents 

without understanding the natural laws of ecology or plant- 
animal interactions. Vegetation management research has 
often emphasized short-term objectives, such as killing un- 
desirable plants or establishing forage species. While these 
are often essential objectives, the focus to achieve these goals 
has lessened efforts directed at longer-term objectives. The 
result is that we treat the symptoms rather than the causes 
of vegetation problems and emphasize treatment rather than 
maintenance or prevention. Success in dealing with these 
problems began when range scientists recognized that ex- 
cessive grazing, droughts, reduced frequency and intensity 
of natural fires, climate, and interactions among these fac- 
tors were the underlying causes in the decline of productiv- 
ity and stability of global rangeland resources. Vegetation 
management research should be directed at increasing sta- 
bility by initialing and directing--rather than combating--natural 
successional processes. This requires an understanding of 
structural and functional relationships among interacting land- 
scape elements and their contribution to productivity, diver- 
sity, and stability. 

Fig. 8. Ran geland scientists are now incorporating natural processes, such as fire, into vegetation management programs. Photograph, 
K.H. Asay. 
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• Improve our understanding of the application of new theo- 
ries of successional dynamics. 

Recent major advances in successional thinking from 
the classic linear change in plant communities to that of 
steady states, transitions, and thresholds need to be vali- 
dated and documented in the various rangeland ecosys- 
tems. This is perhaps the most important area of develop- 
ing research in range management as change in plant 
communities, or the prevention thereof, is the basis of 
range management. Identifying how successional 
changes occur will help in understanding ecosystem func- 
tion and provide insight into management practices from 
grazing to watershed protection. 

From the first rudimentary single-treatment approaches 
to land rehabilitation, our knowledge of the complexity of 
natural ecosystems has expanded, and symptom-oriented 
land treatments have declined in use. Economically sound 
and ecologically based goals in vegetation management 
require research that focuses on utilizing and directing 
natural processes that are also consistent with societal 
concerns and needs. 

• Develop vegetation management strategies that address 
the causes of range/and deterioration. 

Vegetation management techniques that utilize natu- 
ral processes, such as fire and controlled grazing, need 
to be developed. Fire has the potential to be widely used, 
as it occurs naturally in almost all ecosystems. However, 
smoke management, precise fire control, and post-burn 
weed invasion are problems that need to be addressed. 

Radical grazing management approaches, such as diet 
training, the use of nontraditional grazers, and goal-spe- 
cific management systems, need to be evaluated. Herbi- 
cides and mechanical control are long-standing vegeta- 
tion management practices that need reevaluation for a 
place in the future. 

• Develop rehabilitation and restoration strategies with more 
efficient and sustainable mixtures of species and land- 
scape components. 

A primary goal of vegetation management is to use 
natural processes. Many degraded rangelands have en- 

Fig. 9. Improved grazing management that can maintain or allow restoration of rangelands to desirable conditions is an important goal. 
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Photograph, Martin Vavra. 

tered steady states of low ecological condition. Manage- 
ment practices should be developed that, while human 
induced, approach natural conditions. Ecological investi- 
gations into plant genetic resources, their synergisms, 
niche differentiation among species, and their role as land- 
scape components are needed to develop these practices. 

Provide quality habitat to a wide array of native 
wildlife species 

Wildlife management research has changed markedly in 

recent years. Most research was once directed toward "game" 
animals, those that were hunted, because license fees and 
taxes on hunting equipment were the primary source of wild- 
life research and management funding. In many cases the 
interplay between wildlife and vegetation management ei- 
ther was not considered or was given secondary status. In 

today's world, so-called non-game species are being recog- 
nized, and their niches in various ecosystems are being iden- 
tified. Research on wildlife in regard to rangelands now fo- 
cuses on habitat relationships and how various management 
practices may alter that habitat. 

Traditional research has focused on habitat improvement 
techniques. Now research is answering questions about the 

spatial relationships of habitats and how wildlife species and 
communities respond to these spatial habitat arrangements. 

In the past, wildlife researchers merely observed wildlife 
and formed hypotheses based on those observations. To- 
day, scientists are developing hypotheses from basic theory 
and then designing manipulative experiments to test those 
hypotheses. This new research approach will aid in the de- 
velopment of manipulative practices on rangelands and will 
document wildlife response as a primary part of the study. 

Identify the impacts of various vegetation management 
practices and livestock grazing practices on wildlife com- 
munities and biological diversity. 

Livestock grazing has been a dominant force in shap- 
ing wildlife habitat in the United States for the past 120 
years. Research needs to be conducted on particular com- 
munities and classes of wildlife. Birds, small mammals, 
and amphibians serve as examples of wildlife communi- 
ties in which there is a dearth of knowledge. 

In recent years biological diversity has become an ex- 
tremely politically sensitive issue. Research needs to be 
pursued concerning the correct identification and mea- 
surements of diversity as well as the effects of vegetation 

Fig. 10. Research on wildlife now focuses on habitat relationships and how various management practices may alter that habitat. 
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manipulation and the impacts of grazing and various 
steady states on diversity. 

Determine parameters of wildlife behavioral ecology on 
ran gelands. 

To fully understand the process of habitat selection by 
wildlife species, research is required that will aid in un- 
derstanding how and why individuals make habitat choices 
and what they do in those habitats once they are there. 

Rangeland management practices commonly alter habi- 
tats. Habitat alteration can be positive for some identified 
wildlife species, once habitat requirements and prefer- 
ences for habitat are known. 

Identify population implications of habitat selection. 

Wildlife select a wide variety of habitats. Little research 
has been done on how population characteristics vary 
among sub-populations in different habitats. The impor- 
tant questions relate to how reproduction mortality and 
other "fitness factors" vary between populations of the 
same species occupying quite diverse habitats and how 
these factors relate to persistence of those populations. 

* 
Explore the complexity of predation management and how 
it relates to ran gelands. 

One of the most controversial programs in wildlife man- 

agement has been predator control for the benefit of live- 
stock and game animals. Research is needed on the re- 

lationship of the predator to the prey populations and on 
the habitat effects of prey vulnerability and compensa- 
tion. Non-lethal predator control methods should be ex- 

plored concomitantly with other research because soci- 
ety is now less tolerant of lethal control. 

Understand the needs and direction of society in 
relation to rangelands 

Social science has played a subdued role in range sci- 
ence throughout the twentieth century. However, as demands 
on rangelands become more complex, the need for social 

analyses increases, If researchers are to truly serve their 
manager clients, and ultimately the public, much closer at- 
tention must be paid to the social context of rangelands. The 
needs of society should govern how rangeands are used, 
but public participation in the governance process should be 

accompanied by an educational process that emphasizes 

Fig. 11. A wide array of wildlife species commonly termed "non-game" were once ignored by land managers. Photograph, Martin Vavra. 



212 RANGELANDS 17(6), December 1995 

Fig. 13 Today's public is demanding an active role in range/and management. Photograph, Quinton Skinner. 

Fig. 12. Recreation has become an important, but not well understood, use of ran ge/ands. Photograph, Quin ton Skinner. 
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the complexities of management for multiple outputs. Re- 
search into the social science aspects of range management 
must include pathways to recognize society's needs and 
desires (which may be incompatible) and to develop educa- 
tional processes to assist in balancing needs and desires. 

Society may want food, fiber, recreation, clean water, wild- 
life, wilderness, minerals, timber, etc., but society may not 

comprehend the complexities of managing for multiple prod- 
ucts. For example, timber harvest and mineral extraction may 
not be compatible with wilderness on the same piece of land. 

Define the social context of rangelands. 

This category focuses on the basic unanswered ques- 
tions about the changing context in which rangeland us- 

ers, rangeland managers, and rangeland scientists must 
work. Specific areas that need resolution include the level 
of interest or apathy on the part of the general public re- 
garding range issues; the extent of polarization of the 
public on such controversial issues as livestock grazing; 
and the characterization of the public regarding how they 
view other issues such as animal welfare, population con- 
trol, etc., and how these views relate to their opinions of 
rangelands. 

Identify the public perception of range environments. 

In a rangeland environment there is an array of spe- 
cific landscapes, which people may or may not enjoy look- 
ing at or being in, and which may or may not be preferred 

Fig. 14. Healthy rangelands have meaning and purpose to a wide variety of people and, in turn, help provide healthy people. 
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from one season to the next. The aspects of the environ- 
ment that people notice when viewing a rangeland are 
unknown. Can the public perceive overgrazing impacts? 
Are good-condition ranges looked upon more favorably 
than fair- or poor-condition ranges? It is even unknown if 
people enjoy viewing traditional rangeland uses such as 
cattle or sheep grazing or people on horseback. 

Identify the level of public knowledge of rangelands. 

The first step in an educational process is to identity 
the level of current knowledge. Urban and rural Ameri- 
cans may have formed opinions on uses and states of 
environmental health of private and public rangelands. 
Rangelands may be defined differently by the public than 

by range professionals. The public probably does not know 
the meaning of the traditional descriptors of range eco- 

logical health or the methods used to define them. 

Develop range/and educational efforts. 

Once research has been done in the previously men- 
tioned categories, processes should be developed to pro- 
vide education to the public. Programs to influence iden- 
tified opinions and beliefs held by the public should be 
developed to increase public awareness while still meet- 

ing obligations to provide the optimum mix of goods and 
services. Certain aspects of range management are most 
important to get across to the public, based either on the 
extent to which current perceptions are scientifically false 
or the extent to which they induce polarization that inten- 
sifies, or impedes, resolution of rangeland conflicts. 

Explore the complexity of uses and demands by range- 
land visitors. 

By all accounts, rangeland recreational use has grown 
rapidly; however, little is known about the actual amount 
of visitation that occurs or its rate of growth. Range man- 
agers and owners need to understand how the anticipated 

demand for activities such as hunting, solitude-seeking, 
rock-hounding, or off-road vehicle use compares to the 

supply of opportunities. We need to identify whether range 
recreation is becoming a vacation choice or is largely an 
"acquired taste" of regional residents. I-low does this new 
clientele interact with the livestock that have traditionally 
been a central focus of range management? 

Rangelands: High-Priority Research 
for Healthy Ecosystems and People 

Society in the western United States has changed in its 
ethnic and demographic makeup, but, most importantly, it 
has changed in its geographic distribution from a once-rural 
society to a predominantly urban one. As a result, we now 
have almost an entire generation removed from the land. 
Values and needs of contemporary society are markedly dif- 
ferent from those of our parents and grandparents. Instead of 
valuing rangelands as places where important life-sustaining 
commodities such as meat, wool, and lumber are produced, 
people can now see rangelands as sources of other goods 
and values we loosely call amenities. These include open 
space for recreation and spiritual renewal; habitats for rare 
and endangered species of plants and animals that most 
people rarely, if ever see, and places recognized and valued 
for their natural beauty or inherent biological integrity, free of 
human influence. 

As a result of these societal changes, range management 
has changed and will change even more in the future. If the 
science that supports range management is to be a viable 
contributor, it must also change. In reality, we are finally con- 
fronting a range management that is at once a biological, 
physical, and social science. Research answers need to be 
provided for management activities that are defined as the 
art and science of optimizing goods and services from the 
land in combinations needed and desired by society. Man- 
agement of the land must be viewed as our common pur- 
pose and reason for being, with the commodities that it might 
produce viewed as the benefits of sustainable management. 
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Warm Springs Wildlife Management Area: A Study in 
Managing for Multiple Values 

Jerry Gallagher and Michael R Frisina 

The Montana Fish Wildlife & Parks, Ducks Unlimited, and 
a local rancher pooled their resources and found they could 
accomplish more by working together than separately. It 
happened in southwest Montana near the town of Warm 
Springs. The project includes the state owned Warm 
Springs Wildlife Management Area and neighboring Ueland 
Cattle Ranch. The Warm Springs Wildlife Management 
Area is maintained to produce waterfowl and provide public 
recreation. It is an important area for the production of 
ducks, geese, and shorebirds. 

Warm Springs Wildlife Management Area: 
The Warm Springs Wildlife Management Area consists of 

about 1,000 acres of land leased by the Montana Fish 
Wildlife & Parks from Montana State Hospital. Prior to 
1970, when the Wildlife Management Area was formed, 
these lands were used by the State Hospital for agricultural 

operations. The landscape consists mostly of grass pasture 
land, ponds, willows, and a few cottonwoods along Warm 
Springs Creek. Grain is grown on a portion of the area to 
provide food for waterfowl. In 1989 Ducks Unlimited con- 

structed seven ponds which provide 120 surface acres of 
water. The ponds are shallow and vary in size from 5.4 
acres to 33.9 acres. 

These ponds are used by both puddle and diving ducks. 
The Warm Springs Wildlife Management Area is an impor- 
tant waterfowl nesting and rearing area for all types of 
water birds. Each year approximately 2,000 ducks, 200 
geese, 240 sand hill cranes, and 50 swans utilize habitats 
created by the Warm Springs project. Whitetail deer utilize 
woody cover along Warm Springs Creek and riparian areas 
support populations of beaver and muskrats. 

Cattle grazing on the Ueland Ranch. 

Ueland Ranches Inc. 
The Uelands have incorporated a 700 acre portion of 

their ranch into this project. The lands consist of two distinct 
vegetation types. The southeast half is a grass covered dry 
bench. The northwest half is a grass and carex meadow 
complex with willow cover along several small creeks. 
During January and February 1990, Ducks Unlimited con- 
structed 18 small ponds on the Ueland Ranch. These 
ponds are each one acre or less in size. Whitetail deer 
inhabit the ranch year round. Sand hill cranes also nest and 
feed here. 

Grazing System: 
A grazing system was initiated in 1990 and consists of 

four pastures with two on the Warm Springs Wildlife 
Management Area and two on the privately owned Ueland 
Ranch. These pastures vary from 350 to 410 acres in size. 

The Warm Springs project provides important habitat for large 
numbers of waterfowl. 

Jerry Gallagher is a Wildlife Area Manager, Mont. Fish Wildlife & Parks, 
P0 Box A, Warm Springs, Mont. 59756; Michael R Frisina is a Wildlife 
Biologist, Mont. Fish Wildlife & Parks, 1330 West Gold,Butte, Mont. 59701. 
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The system allows for 200 AUMs of livestock grazing annu- 
ally. Each year two pastures are grazed by cattle and two 
rested from livestock use. The cattle grazing season begins 
about August 15th, after the duck nesting season is com- 
pleted and near the end of the plant growing season. The 
late starting date in combination with growing season rest 
and total rest the previous season maintains the residual 
cover required by ducks as nesting habitat. Every year 
ducks and other ground nesting birds have two pastures to 
nest in which have residual vegetation as a result of the 
previous years rest treatment plus the current years plant 

Fig. 2. Graph displaying the trend in numbers of ducklings pro- 
duced on State Hospital leased lands within the grazing system. 

growth. The pastures grazed the previous year have the 
current years growth plus residual stubble left after the pre- 
vious years grazing was completed. Without adequate veg- 
etation to serve as cover, duck eggs are very susceptible to 
predation. This approach provides for a livestock operation 
yet gives ducks what they need to produce successful 
hatches of ducklings. The long growing season rest periods 
also allow the vegetation opportunity to recover from the 
short term effect of cattle defoliating the plants through 
grazing. The Uelands benefit by utilizing vegetation pro- 
duced on the Wildlife Management Area as forage for their 
livestock. The benefit Montana Fish Wildlife & Parks 
receives for this grazing is rested pastures on the Ueland 
Ranch. The result is an expanded influence of the Wildlife 
Management Area. Cattle do well under this system 
because they begin the grazing season in a pasture with a 
full years vegetative growth. Cattle graze in the system until 
November when they are moved to the winter feed 
grounds. Compared to an earlier approach of continuous 
grazing, this approach increases rangeland productivity and 
thus carrying capacity for cattle. 

Discussion 

Meeting the needs of wildlife populations and mainte- 
nance of economically viable livestock operations are major 
issues on rangelands throughout the American west. As 
demonstrated by the Warm Springs project these goals do 
not have to be contradictory. 

This partnership serves as an example of effective land 
management. It is a practical solution, managing for multi- 
ple uses while protecting the basic resources of plants, soil, 
and water, from which all users are dependent. During the 
planning process, all parties had to give up something to 
gain consensus, but in the end by pooling resources all 
interests have gained more than by working alone. 
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Fig. 1. Schematic illustrating the layout of pastures within the 
Warm Springs grazing system. 

Ducks require adequate residual vegetation for successful nest- 
ing. (Photo by Dave Books) 
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What Type of Rancher Looks for New Technology 

Thomas A. Harris, Arunava Bhattacharyya, William G. Kvasnicka and Gary M. Veserat 

Colleges of Agriculture have long championed the investi- 
gation and development of technology in agriculture. With 
the success of the hybrid corn research of the early 1930's, 
technology and biotechnology have played an important 
role in agricultural experiment station research programs. 
Colleges of Agriculture and their new partnerships through- 
out the university provide excellent avenues for formal tech- 
nological training. What these formal departments do not 
provide is 'technological literacy" (Drucker 1986). 
"Technological literacy" is an understanding of new technol- 
ogy and its dynamics, the opportunities it provides, and its 

impacts on product and process, markets, organization 
structures, and people. Agricultural producers, who are 
being constantly bombarded with new products, need tech- 
nological literacy to effectively select and use these prod- 
ucts. 

In this paper, we discuss the adoption rate of a new prod- 
uct, Trichomoniasis Foetus vaccine, as well as the factors 
which influence its adoption. To accomplish this, the paper 
is divided into three parts. First, the seriousness of the tn- 
chomoniasis virus in western ranching operations is dis- 
cussed. Second, we present an analysis of surveyed ranch- 
ers as to their likelihood to adopt T. foetus vaccine for their 
cattle. Finally, we present factors which influence the adop- 
tion of the vaccine by Nevada ranchers and discuss poli- 
cies or programs that may influence the adoption rate. 

Trichomoniasis and Trichomoniasis foetus vaccine 

Trichomoniasis (Trich) is a disease of beef herds caused 
by the protozoan Trichomoniasis foetus. It is a venereal dis- 
ease of cattle causing reproductive failure or abortion and 

thereby considerable economic loss in areas of the world 
where natural breeding is used (Rae 1989; BonDurant et al. 

1990). This disease is one of the common infectious dis- 
eases causing decreased reproductive efficiency in 
Western United States' beef cattle operations (BonDurant 
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1985). Kvasnicka (1991) reported that Trich has been diag- 
nosed in 46 % of Nevada cattle herds and that these herds 
are experiencing reproductive inefficiency. It has been esti- 
mated that approximately 80% of Nevada range herds have 

experienced reproduction problems. Some cows develop a 
natural immunity and Conceive and carry a calf to term after 
three to five heat cycles following an abortion. However, the 
immunity is not permanent and the cow is subject to rein- 
fection in subsequent breeding periods (Parson et al. 
1976). 

Producers and veterinarians have employed a variety of 
measures to control or eliminate Trich from infected herds. 
These include using young bulls, culling open cows after a 
short breeding season, not sharing bulls, buying only virgin 
breeding stock, and having fences in good repair to keep 
animals out. Although these recommendations have been 
somewhat successful, the increase in Trich, especially in 
the Western United States indicates these practices are not 
uniformly successful (BonDurant 1985). The failure of pre- 
ventative measures may be attributable to lack of compli- 
ance in testing, reluctance to test when producers are 
experiencing drought and lack of nutritional resources, ani- 
mal movements throughout the United States, lack of reli- 
able and sensitive diagnostic tests and the practice of graz- 
ing beef herds in shared pastures (Speer and White 1991). 

A Trichomoniasis foetus (T. foetus) vaccine was devel- 
oped in a cooperative venture between Fort Dodge 
Laboratories and the University of Nevada. The USDA 
granted Fort Dodge a conditional license to market the vac- 
cine in 1989. Research at the University of Nevada has 
demonstrated the efficiency of the vaccine and its impact 
on reproductive efficiency (Hall et a!. 1991). In a later study 
by Kvasnicka et al. (1991) a control and vaccinated group 
of heifers were bred to Trich infected bulls. Of the vaccinat- 
ed heifers 62.5% produced calves while only 31.5% of con- 
trol heifers bore calves. 

With the recent availability of T. foetus vaccine, factors 
which have or would influence its adoption or diffusion are 
of interest to extension educators, western livestock pro- 
ducers, and commercial business distributors. Agricultural 
producers may perceive obstacles to adoption of a new 
technology that are not apparent to outside observers 
(Lesser et al. 1986). Knowledge of the factors that lead to 
the use of T. foetus vaccine may assist us in developing 
educational and promotional programs that enhance its 
adoption rate. 

Numerous studies have used statistical techniques to 
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explain the adoption and diffusion of new technology. 
"Adoption" refers to individual decisions, while 'diffusion" is 
the overall impact of all of these individual decisions 
(Lesser et al. 1986). Most analytical literature for both 
adoption and diffusion focuses on an after the fact explana- 
tion of the process. Griliches (1957) was the first to quantify 
technological diffusion in agriculture (hybrid corn) and 
methods were updated by Dixon (1980) using a variety of 
probability frameworks. Studies specifically addressing the 
Bovine somatotropin (BST) have attempted to predict adop- 
tion rates before a new technology is available; i.e. a before 
the fact process. Since T. foetus vaccine has been distrib- 
uted for approximately four years, this study is an "after the 
fact" approach. 

Survey Results 

To estimate the factors which influence adoption rates of 
the vaccine by range cattle producers, a sample of 125 
Nevada ranchers were drawn randomly from a list of 774 
ranchers. The sample size is approximately sixteen percent 
of total (listed) population and eight percent of total state 
beef cattle operations from the 1987 Census of Agriculture 
(U.S. Department of Commerce, 1987). Our survey was 
conducted by Nevada Agricultural Statistical Service 
(NASS). 

The sampled ranchers for the study were selected from a 

comprehensive list of Nevada beef operations maintained 
by the NASS. The list covers roughly seventy percent of the 
estimated total in the state. We tried to secure data from all 
the different sized operations as indexed by the number of 
cattle owned. A questionnaire was mailed to each member 
and the survey was completed by telephone. Out of one 
hundred twenty-five mailed, ninety-five questionnaires were 
completed for a response rate of seventy-six percent. 

Some of the characteristics of the sampled ranchers are 
as follows. Average age of the respondents was 53.9 and 

average years of education was 13.2. Thirty-four percent of 
the respondents had some sort of specialized education, 
e.g., agribusiness, agricultural economics, animal science, 
animal husbandry, etc. Sixteen percent of the respondents 
used professional advice from paid consultants regarding 
their ranch management. Twenty-eight percent used a per- 
sonal computer in their ranch operation and average dura- 
tion of computer use was 5—11 years. Range of years of 
experience of ranchers in this survey was 31—75 years. 
Average land holding size, including deeded and allotment 
holdings of the respondent ranchers, was 92.8 thousand 
acres. Average herd size was 860 head. Ninety-four per- 
cent of the sample ranchers had been aware of the Trich 
virus for at least eight years. Forty-five percent of the 
respondents who were aware of Trich did not have their 
herd checked by a veterinarian. Seventy-two percent of the 

respondents were aware of at least one of the Trich vac- 
cines. Almost forty percent of the respondents had already 
used Trich vaccines on their cattle. Seventy-eight percent 
of them indicated improvement in their herd condition. 

Since the T. foetus vaccine has only been available for 
four years, the survey participants were divided into five 
categories: 

(1) those who have used the vaccine; classified as Users, 
(2) those who will probably use the vaccine but prefer to 

wait; classified as Waiters, 
(3) those who will not use the vaccine in the future; classi- 

fied as Non-users 
(4) those who are unsure of their future actions regarding 

use of the vaccine; classified as Do not know, and 
(5) those who are not aware of the vaccine availability; 

classified as Have not heard. 

Twenty-five percent of the respondents indicated they 
had not heard of any vaccine. This was quite surprising 
given that the vaccine has been commercially available for 
the last four years. This also indicated that development of 
new technology does not mean it will be incorporated into 
all agricultural enterprises. Education and marketing of new 

technology was required for its use and proper application 
in agriculture. This would give credence to further develop- 
ment of extension and marketing programs for increased 
awareness of the T. foetus vaccine. 

Approximately forty-two percent responded as current or 
future users of the vaccine, while twenty percent of the 
respondents belonged to the Waiter group. Seven percent 
were not sure they would use the vaccine in their ranching 
operation, and were classified as Do not know. Six percent, 
classified as Non-users, indicated that they would not use 
the vaccine. Respondents of the Non-user and Do not 
know categories justified their actions because their herd 
was free from Trich, their herd was closed or fenced, and/or 
they always used virgin bulls. 

Special education and use of personal computers were 
found to be the two factors most highly related to accep- 
tance of the vaccine. For the User category, 50% of the 

respondents used personal computers and 41% had some 
type of special agricultural education (Table 1). Of the spe- 
cialized education, 79% had degrees either in agricultural 
economics or animal science. Average land holdings for the 
User group were the highest and the average age of a User 
respondent was the youngest for all the categories. 
Average herd size for Users was second to Waiters while 
on average, respondents in the User category have the 
least experience (29.8 years). Percentage of total earnings 
attributable to ranch operation was lowest for the User cat- 
egory when compared to others. For Users, sources of 
information pertaining to the T. foetus vaccine was found to 
be most important if it came from local veterinarians (68%) 
followed by state extension specialists (44%). 

Waiters have, on average, smaller ranches both in terms 
of herd size and land size, but their dependence on ranch 
earnings as a proportion of their total budget was higher 
than the User category. However, an average member of 
the Waiter group was the most experienced and least edu- 
cated of all five respondent categories. Waiters ranked next 
to Users in computer use, but were lowest in extended edu- 
cation. For the Waiter category, the veterinarian was the 
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Table 1. Characte ristics of Respond ents in Several Categories. 

Variables Units 
Mean Values for 

User Waiter Non-User Don't Have Not 
Know Heard 

Education 
Herd Size 

years 
100 

13.7 12.7 14.2 13.7 12.9 
11.8 7.5 12.0 6.4 4.1 

Experience years 29.8 35.1 32.8 30.4 32.2 

Land Size 1,000 acres 134.9 59.4 87.8 114.5 37.4 

Age years 52.2 53.6 53.4 53.9 55.7 

Percentage 
of Total 
Revenue % 90,4 93.3 96.0 100.0 78.4 

Personal 
Computer % 50.00 22.2 20.0 14.3 10.0 

Special 
Education1 % 41.4 23.5 60.0 42.9 20.0 

with College of Agriculture majors were classified as special education. 

most important source of information about the 1 foetus 
vaccine. Sixty-one percent of Waiters obtained information 
from veterinarians while forty-five percent obtain informa- 
tion from state extension specialists. 

Non-users had the highest years of education, and sixty 
percent had specialty education which was the highest of 
all five respondent categories. Non-users ranked third in 
both herd and land size. Non-users and Waiters on aver- 
age had similar durations of experience in the industry, but 
only 20% of Non-users employed in their cattle operations. 

For the Non-user category, veterinarians were the most 
important source of information. Eighty percent of Non- 
users obtained information from their veterinarian and only 
20% indicated extension specialists were a source of infor- 
mation. 

All of the respondents who were not sure about adopting 
the vaccine (Do not know) category, derived 100% of their 
total earnings from cattle operations. On average, members 
of the Do not know category had higher levels of education, 
but less than average experience. As to operation size, 
respondents in the Do not know category had the smallest 
herd size, but were second to the User group in average 
land size of operation. As to sources of information about 
the vaccine, respondents of the Do not know category, 71% 
said they received information from a veterinarian while 
43% received information from a state extension specialist. 

The last group of interest was Have not heard. They were 
the smallest in relation to land size and herd size, and 
ranked lowest in computer use and extended education. 
They had below average education and ranked lowest in 
their dependence on ranch revenues. Experience-wise, this 
category ranked third, however, the average age of these 
respondents was the highest. 

All respondents were asked if they perceived any possi- 
ble risk in the use of the vaccine. Only 4 respondents indi- 
cated there was no risk and the rest of the respondents 

indicated it was too early to make a judgment. The potential 
users were also asked how they would choose animals to 
inoculate and whether they would inoculate their herd ran- 
domly or follow a pattern. None of the respondents indicat- 
ed that they would use random selection. The same 
respondents also indicated that they were not going to inoc- 
ulate their entire herd. Of interest is that many of the 
respondents in the Waiter category said they would not 
inoculate their herds before their cattle became infected. It 
is beyond scope of this project to decide if waiting is a 

financially viable alternative to regular vaccination of the 
herd. 

The fast adopters of Trich vaccine tended to be younger, 
better than average educated, used modern technology 
and operated with large herd and land size. Other potential 
adopters relied more on their ranch operations as their 
source of income and they tended to be more experienced. 
Those who have not heard of Trich vaccine tended to have 
less than average education, less extended education, very 
small herds, and were the least likely users of personal 
computers. 

Factors Influencing Adoption of the T. foetus Vaccine 

To analyze the adoption of the T. foetus vaccine by 
Nevada cattle ranchers, we used an analysis patterned 
after the works of McFadden (1974) and Domencich and 
McFadden (1975). We assumed that each rancher attempt- 
ed to maximize his present value of profit through choices 
of different production technologies. 

Our choice of independent variables was very crucial for 
explaining the dynamics of adoption of the T. foetus vac- 
cine. The choice of variables was guided by two factors: 
human endowment and physical (production) endowment. 
The human endowment factors allow a potential user to 
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understand and decode information (Schultz 1964, 1975) 
and thereby help the diffusion of new technology. The sec- 
ond set of factors (physical endowments) affects the choice 
and/or desirability of a particular technology. Seven vari- 
ables were included in the model to represent human capi- 
tal. The variables are years of education, years of experi- 
ence in ranching operations, a variable to represent 
whether the rancher uses a computer in the ranching oper- 
ation, a variable depicting whether the rancher obtained 
information pertaining to the T. foetus vaccine from cooper- 
ative extension, a variable indicating whether other ranch- 
ers were sources of information and a variable indicating 
whether the rancher took advice from a paid consultant. To 
describe the production endowment influence on adoption, 
two physical variables were used to index the effect of farm 
size. These two variables were (1), the number of cattle, 
(the sum of bulls and cows) and (2), the total acreage of the 
operation. 

To examine the dynamics of diffusion of the vaccine, five 
different adoption schemes were examined. Potential 
adopters were divided into two broad categories: those who 
had not heard of any vaccine for Trich and those who had. 
The first group was called Have-not-heard. The second 
group was subdivided into four more categories based on 
their responses regarding adoption of the Trich vaccine: 
User, Waiter, Non-user and Do-not-know. 

The values predicted by our analysis closely tracked our 
actual observations. From Table 2, increase in herd size 
improved probability of both potential adoption groups 
(User and Waiter) up to a certain point and then declined. 
Herd size increase from 100 to 2,000 increased the proba- 
bility of being an immediate User, but herd size over 2,000 
reduced the probability. Similarly, the probability of being a 
Waiter decreased as the herd size increased beyond 1,000. 
An increase in experience from 15 years to 50 years 
increased the probability of Waiter by 8% and reduced the 
probability of User by 1%. Increase in land size, say from 
1,000 to 100,000 acres had marginal effect on the probabil- 
ity of being an adopter. The increase is about 2% for both 
groups. Increase in education from high school level to col- 
lege did not significantly alter the probability of being an 
adopter. However, it reduced the probability of Have-not- 
heard. As expected, an increase in the number of veteri- 
nary check-ups had significant impact on the increase in 
the probability of being an adopter. A rise in the number of 
veterinary check-ups from 0 to 3 increased the probability 
of immediate adoption by 18% and that of Waiter by 13%. 

Next, we examined the difference in the probability of 
being in each adoption category with respect to each of the 
discrete variables. In this analysis, the variable in question 
is altered while the remaining variables are held at their 
mean levels. A rancher with a personal computer, had a 
23% higher probability of being an immediate adopter. The 
probability of being a cautious adopter, Waiter, was 
reduced by 4%. Similarly, when extension was the source 
of information regarding the vaccine, the probability of 
immediate adoption increased by 23% and that of Waiter 

increased by 7%. If a rancher obtained information from 
other ranchers, the probability of being a Waiter increased 
almost four-fold. The effect of paid consultants on the prob- 
ability of immediate adoption was marginal and reduced the 

probability of Waiter. Table 2, therefore, reveals that inten- 
sive cooperative extension programs, further computer ori- 
entation, inducement for more veterinary check-ups of 
herd, and finding an optimum herd-size could be important 
variables related to adoption rates of herd health technolo- 
gy. 

Conclusions 

Our analysis found a wide difference between five cate- 
gories of respondents in their responses to possible adop- 
tion of a T. foetus vaccine in their ranching operations. As 

Table 2. The probabilities of being in each adoption category 
based on different values for herd size, years of experience, 
years of education, veterinary check-ups, acreage in produc- 
tion, computer usage, attendance at extension programs, con- 
versations with other ranchers, and use of consultant 

Vanables Users Non-users Waters Do-not- Have- 
know not- 
heard 

Herd Size (%) 
(head) 
100 36.0 1.5 15.9 18.8 28.1 
500 41.9 3.3 24.3 4.9 25.6 
2000 52.1 18.1 18.3 0.0 11.4 
3000 47.2 37.1 11.0 0.0 4.7 

Experience 
(years) 
15 47.3 3.8 20.7 1.2 26.9 
30 46.6 5.2 24.1 1.2 22.9 
50 46.5 7.6 28.9 1.2 17.8 

Education 
(years) 
10 46.9 3.6 23.7 1.2 24.6 
15 46.0 6.6 24.8 1.2 21.3 

Vet Check-ups 
(number) 
0 36.3 8.6 17.7 1.2 36.3 
1 44.7 5.6 23.5 1.2 25.0 
3 54.6 4.0 30.7 0.7 10.0 
5,000 45.0 7.6 22.6 1.2 23.6 
10,000 45.1 7.5 22.7 1.2 23.6 
100,000 46.6 5.2 24.7 1.2 22.3 

Computer 
No 39.1 7.7 25.3 2.4 25.4 
Yes 63.0 12.0 21.8 0.0 14.0 
Extension 
No 40.0 6.6 22.5 1.2 29.8 
Yes 62.7 2.9 29.3 1.2 4.0 

Other Ranchers 
No 53.9 5.1 15.7 0.0 25.2 
Yes 22.9 7.0 59.0 3.6 7.5 
Consultant 
No 45.6 50.5 27.1 0.0 22.3 
Yes 47.0 10.1 5.8 15.6 21.6 
The Other Ranchers category indicates if a rancher obtained information about 

the T. foeius vaccine from other ranchers. 
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explained in terms of the respondents' human capital and 
production endowment, our estimates show that potential 
adoption of the vaccine by cattle ranchers in Nevada is 
about 62 percent (based on Users and Waiters categories). 
Our analysis also identified the factors and/or ranchers' 
characteristics that may affect adoption of the vaccine. 
Cooperative extension programs, use of computers, veteri- 
nary check-up of the herd, and herd size were found to be 
very important factors significantly increasing the probability 
of early adoption. Education did not appear to influence 
adoption rates, but it did reduce the probability of being a 
Waiter. 

The probability of not using the vaccine lessened with 
increased herd size. The impact of a paid consultant and 
communication with other ranchers were also positive. 
Cooperative extension programs and veterinary check-ups 
reduced the probability of non-use. One important finding is 
the negative relationship between the probability of Do-not- 
know and Have-not-heard with herd size. Further analyses 
should be done to see why the smaller (in terms of herd 
size) cattle ranchers were undecided in their use of the vac- 
cine and/or had no idea about the existence of such a vac- 
cine four years after its commercial release. Veterinary 
check-ups and computer use reduced the probability of 
being in the Do-not-know and/or Have-not-heard cate- 
gories. Extension information reduced the probability of 
Have-not-heard but failed to have any effect on the ranch- 
ers in Do-not-know category. 

Further research is required to describe the financial 
impacts on a representative ranch from incorporation of the 
T. foetus vaccination in its operation. Also, alternative pro- 
duction practices, such as using only virgin bulls, fencing 
herds, etc. should be analyzed with respect to the T. foetus 
vaccination practices. 

In closing, the adoption of technology such as T. foetus 
vaccine was increased by cooperative extension programs. 
Given present day biotechnological changes, the impacts of 
cooperative extension on the incorporation of biotechnology 
into actual production and more importantly the correct 
application of the technology in these agricultural systems 
is a major concern. 
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Integrated Rangeland Weed Management 

Roger L. Sheley 

The magnitude and complexity of noxious rangeland weeds, 
combined with their cost of control, necessitates using integrat- 
ed weed management. Integrated weed management on 
rangeland involves the use of several control techniques in a 
well-planned, coordinated, and organized program. Inventory 
and mapping are the first phases of any integrated weed man- 
agement program. The second phase includes prioritizing 
weed problems, and choosing and strategically implementing 
control techniques for a particular weed management unit. The 
third phase is adopting proper range management practices. 
The weed management program must fit into an overall range 
management plan. 

Inventory 
Inventory is the first phase. The goal is to determine and 

record the weed species present, area infested, density of the 
infestation, rangeland under threat of invasion, soil and range 
types, and other site factors pertinent to successfully manag- 
ing weed infested rangeland. Inventories can be conducted by 
field surveys, aerial photography, and geographic information 
systems. Identification of weeds and conducting an inventory 
requires considerable technical skills and can be time consum- 
ing. Information from an inventory should be incorporated into 
a ranch or management unit map that shows the location, 
type, and size of weed infestations. Accurate mapping is 
important in developing a land use plan and in evaluating the 
success of a weed management plan. 

Planning and Implementation 
Planning and implementing is the second phase of a range- 

land weed management program. Planning is the process by 
which problems and solutions are identified and prioritized, 
and an economic plan of action is developed to provide direc- 
tion for implementing the program. Implementing and integrat- 
ed weed management plan includes: 

1) preventing encroachment into uninfested rangeland, 
2) detecting and eradicating new introductions, 
3) containing large-scale infestations, 
4) controlling large-scale infestations using an integrated 

approach, and often, 
5) revegetation. 
The key component of any successful weed management 

program is sustained effort, constant evaluation, and the adop- 
tion of improved strategies. 

Author is Extension Noxious Weed Specialist, Department of Plant, Soil 
and Environmental Sciences, Montana State university, Bozeman, Mont. 
59717-0312. Published with approval of the director, Montana Agricultural 
Experiment Station, as Journal No. J-4032. 

Preventing Weed Encroachment 
Preventing the introduction of rangeland weeds is the most 

practical and cost-effective method for their management. 
Prevention programs include techniques such as limiting weed 
seed dispersal, minimizing soil disturbance, and properly man- 
aging desirable vegetation. New weed introductions can be 
minimized by: 

1) using weed seed free hay, feed grain, straw, and mulch, 
2) refraining from driving vehicles and machinery through 

weed infestations and washing the undercarriage of vehi- 
cles and machinery after driving from a weed infested 
area to an uninfested area, 

3) allowing livestock to graze weed infested areas only when 
weeds are not flowering or producing seeds, or moving 
them to a holding area for about 14 days after grazing a 
weed infested area, but before moving them to weed-free 
areas, 

4) requesting that campers, hikers, and sportsmen take care 
in brushing and cleaning themselves and equipment after 
recreating in weed infested areas, 

5) minimizing unnecessary soil disturbance by vehicles, 
machinery, water flow, and livestock, and 

6) managing grasses to be vigorous and competitive with 
weeds. 

Detecting and Eradicating New Introductions 
Early detection and systematic eradication of weed introduc- 

tions are central to integrated weed management. Weeds 
encroach by establishing small satellite infestations, which are 
generally the spreading front of the large infestation. 
Eradication involves employing appropriate management to 
totally remove the weed from the area. It is usually achievable 
on a small scale. An eradication program includes delimiting 
the proper control procedures and the number and timing of 
follow-up applications. This generally requires aggressive 
annual applications of herbicides. Revegetation of infested 
areas may be required to eradicate weeds in areas without an 
understory of desirable species which can re-occupy the site 
after weeds are controlled. Eradication of small patches 
requires continual monitoring and evaluation to ensure suc- 
cessful and permanent removal of the weed. 

Containing Large-scale Infestations 
Containment programs are generally used to restrict the 

encroachment of large-scale weed infestations. Studies have 
shown that containing weed infestations, which are too large to 

eradicate, is cost etfective because it preserves neighboring 
uninfested rangeland and enhances the success of future 
large-scale control programs. Containing a large-scale infesta- 
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tion requires using preventative techniques and spraying herbi- 
cides on the border of weed infestations to stop the advancing 
front of weed encroachment. 

Large-scale Weed Control 
Most successful large-scale weed control programs are com- 

pleted in a series of steps. Weed control areas should be divid- 
ed into smaller units to make them more manageable. Weed 
control should be carried out unit by unit at a rate compatible 
with economic objectives. Initially, large-scale weed control 
should focus on range sites with an understory of residual 
grasses and the highest potential productivity. Suppressed 
grasses have the greatest chance of re-establishing domi- 
nance on these sites. These areas must by spot treated each 
year to ensure control and minimize re-invasion. In most 
cases, some percentage of the management unit will require 
that control measures be repeatedly applied until the weed 
seed bank and root reserves are exhausted. Next, control 
efforts should focus on the sites adjacent to those initially treat- 
ed to minimize re-introduction of the weeds. Usually, large- 
scale control is most effectively applied from the outside of the 
weed management unit inward toward its center. Selection and 
application of weed control techniques in large-scale control 
programs depends on the specific circumstances for each por- 
tion of the management unit. Control techniques used in one 
area of the management unit may be inappropriate for another 
area. For example, sheep grazing leafy spurge in one area 
may provide cost-effective control, but sheep do not readily eat 
spotted knapweed and herbicides may be more appropriate. 
Similarly, the most effective herbicide for a particular weed 
species may not be labeled for use in an environmentally sen- 
sitive area. Selection of a proper control program will depend 
on the 1) weed species, 2) effectiveness of the control tech- 
nique, 3) availability of control agents or grazing animals, 4) 
use of the land, 5) length of time required for control, 6) envi- 
ronmental considerations, and 7) relative cost of the control 
techniques. 

Researchers are in the process of determining if combining 
treatments will provide a synergistic response in controlling 
weeds. Some preliminary evidence suggests most control 
techniques are compatible. Experimenting with combinations 
of control techniques may provide better and longer term con- 
trol than any singly applied treatment. For example, in areas 
with adequate precipitation, combining Tordon 22K with fertiliz- 
er can increase the longevity of spotted knapweed control and 
triple forage production over either treatment applied alone. 

Revegetation 
Revegetation with desirable plants may be the best long- 

term alternative for controlling weeds on sites without an 
understory of desirable species. Establishing competitive 
grasses can minimize the reinvasion of rangeland weeds and 
provide excellent forage production. On appropriate sites, a fall 
herbicide application after weeds have emerged, followed by 
plowing or discing, and drill seeding is most effective for estab- 

lishing desirable species. 

Proper Range Management 
Adopting proper range management practices in conjunction 

with the weed management program is the third phase to suc- 

cessful weed management. Follow-up management deter- 
mines the longevity of weed control. Proper livestock grazing is 
essential to maintain competitive desirable plants, which will 
help prevent weed re-invasion after control measures are com- 
pleted. A grazing plan should be developed for any manage- 
ment unit involved in a weed management program. The plan 
should include altering the season of use and stocking rates to 
achieve moderate grass utilization. Grazing systems should 
rotate livestock to allow plants to recover before being 
regrazed and to promote litter accumulation. Range monitoring 
and annual evaluations should be conducted to determine the 
adequacy of existing management plans. 

Monitoring and Evaluations 
Monitoring and evaluation are the keys to determining when 

weed and/or grazing management plans need to be changed. 
Monitoring involves making observations, gathering data and 
keeping records on the range condition and trend. Monitoring 
must be designed to detect changes in weed and desirable 
plants, biological control agents, as well as soil surface condi- 
tions including litter accumulation, exposed soil, erosion, and 
soil compaction. Management practices (e.g. grazing utilization 
patterns) and climatic factors affecting condition and trend 
must be monitored as well. Monitoring data must be compared 
to earlier years, and weed management programs must be 

adjusted according to the predetermined management objec- 
tives. 

Summary 
Noxious rangeland weeds are highly competitive and persis- 

tent. Their control requires integrating a number of methods. 

Integrated weed management programs begin with an invento- 
ry and mapping of the ranch or management unit to identify 
weed problems and land use. Once identified, problems can 
be prioritized and an integrated weed management strategy 
that includes prevention, detection and eradication of new 
infestations, containment and control of large-scale infesta- 
tions, and revegetation can be planned and coordinated with a 

grazing management plan. Weed encroachment can be pre- 
vented by limiting weed seed spread, minimizing soil distur- 
bance, and maintaining vigorous and competitive forage 
plants. Small weed infestations can be eradicated, and small 
scale satellite infestations should be persistently treated with 
herbicides. Large-scale infestations must be contained using 
herbicides along infestation borders. Depending on site condi- 
tions, a combination of herbicide, biological control agents, and 
grazing management can reduce weed populations and weed 
seed production in large-scale infestations. Competitive forage 
plants can be maintained with proper grazing rotations that 
allow plants to recover vigor after disturbance. Monitoring will 
detect changes in weeds and desirable plants as an integrated 
weed management plan is implemented. Management adjust- 
ments can be made to address the changing conditions. A key 
component of any integrated weed management program is 

sustained effort, constant evaluation, and the adoption of 
improved strategies. 
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GIT ALONG LITTLE DATA 
(sung to the tune of "Git Along Little Dogies" 

By Peter Sundt 
As I was a-riding around on the rangeland 
I spied a poor feller hunched over the ground 
With a pencil in hand and a pad full of papers 
He mumbled this song without looking around: - - 

Whoopi ti yi yo, git along little data 
It's their hypothesis and none of my own 
Whoopi ti yi yo, git along little data 
I reckon some computer will be your new home. 

Well it's late in the summer we lay out the transects 
We mark 'em and flag 'em and make sure they're square 
Set down the quadrats, a couple of million, 
Nested, of course, for plants common and rare. 

Whoopi ti yi yo, git along little data 
It's their hypothesis and none of my own 
Whoopi ti yi yo, git along little data 
I reckon some computer will be your new home. 

Well it's whoopin' and yellin', git along little data 
And oh how I wish you would just fit this curve 
t's square root and arcsine transformin' the data 
Toss out any point that doesn't quite serve! 

Whoopi ti yi yo, git along little data 
It's their hypothesis and none of my own 
Whoopi ti yi yo, git along little data 
I reckon some computer will be your new home. 

(Prepared for Phil Ogdens retirement party.) 
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Grazing the Hill 

Vivan M. Jennings 
Washington Representative 

Society for Range Management (SRM) in Washington 
SRM President Fred C. Bryant and Executive vice-presi- 

dent Charles B. Rumburg, were in Washington in mid- 
October representing Society interests. 

Bryant and I met with Natural Resources Conservation 
Service (NRCS) staff and later with Chief Paul Johnson to 
discuss various issues important to SAM members, includ- 

ing the Grazing Lands Health Initiative and the possible 
need of a program to certify grazing lands specialists. 
NRCS has just published a new issue brief, which is one of 
a series, on grazing lands. The pamphlet, provides an 
excellent background on the Nations grazing lands, where 
they are, how they have changed and why they are impor- 
tant. It also elaborates on the need for grazing land health 
and the multiple benefits of our Nations rangelands to pro- 
ducers and society. Bryant also met with Congressman 
Charles W. Stenholm (D-Tex., 17th) and Congressman 
Larry Combest (R-Tex., 19th) to express gratitude for their 

support for SRM initiatives and to review current issues and 
concerns. 

Rumburg and I met with SRM cooperators and he met 
with our many collaborative partners. Rumburg discussed 
critical and emerging rangeland issues and stressed the 
need for a national rangeland assessment and multiple use 
of our grazing lands as we met with staff and leadership in 
the Agricultural Research Service (ARS), Bureau of Land 

Management (BLM), Cooperative State Research, 
Education and Extension Service (CSREES), Forest 
Service (FS), Natural Resources Conservation Service 
(NRCS) and the Under Secretaries office of Natural 
Resources and Environment (NRE) and when we met with 
other agencies, societies and organizations. Those includ- 
ed the American Fisheries Society (AFS), National 
Cattlemen's Association (NCA), Natural Resources Council 
of America (NRCA), Public Lands Council, Renewable 
Natural Resources Foundation (RNRF), Society of 
American Foresters (SAF), and The Wildlife Society (WS). 

New NRCS Organizational Structure 
NRCS Chief Paul Johnson, has recently adopted a new 

organizational structure as a part of the agency. It is being 
referred to as the NRCS Science and Technology 
Consortium. The Consortium is made up of six Institutes 
and five Centers. The Consortium also includes some 
cooperating scientists on specific functions such as air 
quality and erosion prediction. A Board of Trustees will pro- 
vide overall guidance on plans of work, priority issues and 
the development of networks. 

The Institutes will focus on technology development and 
transfer in the following six areas: 

*Grazing Lands Technology 
*Natural Resources Inventory and Analysis 
*Social Sciences 
*Soil Quality 
*WaterShed Science 
*Wetlands Science 

The National Centers will provide support for: 

*Soil Surveys 
*Cartographiclceospatial Issues 
*Water and Climate 
*Plant Data 
*SoiI Mechanics Activities 

The national headquarters divisions in the Deputy Chief 
area for Soil Science and Resource Assessment are: 

*Natural Resources Inventory 
*Soils 
*Conservation Engineering 
*Biological Conservation Sciences 
*Resource Economics and Social Sciences 

The technical functions at the prior four National 
Technical Centers closed on September 29, 1995 and the 
new structure began on October 2, 1995. NRCS state 
offices now have full responsibility for technical operations 
under this new structure. 

Floyd Horn New ARS Administrator 
Secretary of Agriculture Dan Glickman recently named 

Floyd Horn Administrator, ARS. Horn served as Deputy 
Assistant Secretary of Agriculture for Science and 
Education; then, following reorganization, as Deputy Under 
Secretary of Agriculture for Research, Education, and 
Economics (REE). Horn, a native of Winchester, Mass., 
was previously with the Grazinglands Research Laboratory 
in El Reno, OkIa. and more recently, Director of ARS's 
southern plains area based in College Station, Tex. 

New FS Staff on the Scene 
We would like to welcome new Forest Service rangeland 

staff to the Washington area. You will be hearing more from 
them, since they have been enthusiastically approaching 
their new responsibilities. Among those are: 

*Ralph Giffen is a new Natural Resources Specialist on 
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the range management staff who will focus on wild horse 
and burro issues, continuing education, coop programs and 
permit administration. Ralph comes from the Forest Service 
Regional Office in San Francisco, Calif. His nearly 20 year 
career with the Forest Service has ranged from forestry 
technician to a regional range program leader in Region 5. 
Ralph holds BS and MS degrees in biology from Moorhead 
State University and Bemidji State University respectively. 

*Deborah Hayes is the new Rangeland Ecosystem 
Specialist on the Range Management staff. Deborah previ- 
ously worked for the Center for Environmental Restoration 
Systems at Argonne National Laboratories. EarUer, she 
worked for the Forest Service at the Rocky Mountain Forest 
and Range Sciences Laboratory in Albuquerque, N.M. 
Deborah holds MS and Ph.D. degrees on plant ecology 
from Kansas State and a BS in forestry science from the 
University of Montana. 

*Christopher Topik has been promoted to the position of 
Range Ecologist on the Range Management staff. Since 
1990, Chris was the program leader for the botany program 
where he focused on threatened, endangered and sensitive 
plant species management. Chris worked for the Forest 
Service as a plant ecologist in Oregon and Washington. He 
holds a BA from the University of California at San Diego in 
marine ecology. His MS and Ph.D. are from the University 
of Oregon in biology. 

reported on a bill that, according to many observers, would 
so weaken ESA that all that would remain, would be the 
name. It is fashioned to reflect ESA critics who say the pre- 
sent statute results in the federal government halting 
progress in the name of a creature no one has heard of in 
the past. This is all that's needed in today's political envi- 
ronment to justify de-emphasis of the effort. 

Reality possibly should reflect greater moderation as an 
acceptable goal for ESA. That goal may be an easing of the 
burden that ESA imposes on private enterprise and private 
property while at the same time retain a role for biologists 
and biology in the administration of the act. More to come 
on this. SRM needs to make its voice heard in Washington 
on this issue. 

Government Performance and Results Act (GPRA) 
The Land Grant University System and CSREES have 

formed a GPRA Council to help meet the March 1996 
deadline for a GPRA Strategic Plan and Performance 
Framework. The Council has agreed to create five teams 
based on the Joint Council's FY-97 priorities: 

*Achieve Economically Viable Agricultural Production 
Systems that are Compatible with Environmental and 
Social Values; 

*Provide a Safe, Affordable, Reliable, and Nutritious Food 
Supply; 

*Educate Agricultural Scientists and Professionals to 
Meet Future Challenges; 

*lmprove Global Competitiveness of U.S. Food, 
Agricultural and Forest Products; and; 

*Empower Individuals, Families, and Communities to 
Improve Their Quality of Life. 

For each priority, the teams will draft a GPRA strategic 
plan and performance framework for System wide review. 

Endangered Species Act Update 
SRM President Fred Bryant has asked Terry Bidwell, 

Chair, Endangered Species Task Group to take a look at 
the Bill introduced in he U.S. House of Representatives to 
reauthorize and amend the Endangered Species Act. As 
stated earlier in Rangelands, October, 1995, nearly every- 
one agrees that reforms are needed, but thats where 
agreement ends. The House Resources Committee has 
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Current Literature of Range Management 

This section has the objective of alerting SAM members and 
other readers of Rangelands of the availability of new, useful 
literature being published on applied range management. 
Readers are requested to suggest literature items—and prefer- 
ably also contribute single copies for review—for inclusion in 
this section in subsequent issues. Personal copies should be 

requested from the respective publisher or senior author 
(address shown in parenthesis for each citation). 

Adaptation of Ruminants to Browse and Grass Diets: Are 
Anatomical-Based Browser-Grazer Interpretations Valid?; 
by Charles T. Robbins, Donald E. Spalinger, and Wouter Van 
Hoven; 1995; Oecologia 103(2):208—213. (Dept. Nat. Res. Sci. 
& Zoo., Wash. State Univ., Pullman, Wash. 99164-6410) 
Concluded that many of Hofmanns (i.e. R.R. Hofmanns) nutri- 
tional and physiological interpretations of anatomical differences 
amongst ruminants are not supportable. 

Alternating Strips of Grass and Legume, and Nitrogen 
Fertilization Strategy, for Long-term Herbage Production 
from a Brome-Alfalfa Stand; by NA. Fairey and L.P. 
Lefkovitch; 1995; Can. J. Plant Sci. 75 (3):649—654. (Northern 
Agric. Res. Cen., Agric. & Agri-Food Can., P.O. Box 29, 
Beaverlodge, Atla. TOH OCO) The long-term benefit of growing 
grass legume herbage stands in alternating strips, and applying 
the N fertilizer just to the grass component, is associated more 
with improved use of inputs, especially of N fertilizer, than with 
increased herbage yield. 

Animal Science Research Report: Beef and Dairy Cattle, 
Swine, Poultry, Sheep, Horses, and Animal Products; by 
OkIa. Agric. Expt. Sta.; 1995; Okla. Agric. Expt. Sta. P-943; 228 
p. ($7.50; Agric. Mailing Room, OkIa. State Univ., Stillwater, 
OkIa. 74078) Research reports include items on management 
and nutrition of cow-calf and stocker enterprises. 

Assessing the Quality of Rangeland Soils: Challenges and 
Opportunities; by Jeffrey E. Herrick and Walter G. Whitford; 
1995; J. Soil & Water Cons. 50(3):237—242. (USDA-ARS, 
Jornada Expt. Range, N. Mex. State Univ., Las Cruces, N. Mex. 
88003) Conflicts in definition can be resolved when soil quality is 
defined only with respect to the soil's capacity to fulfill clearly 
defined functions; ratings for individual functions can then be 
compared for a variety of values and land uses. 

Carpeted Roller Application of Herbicides for Larkspur 
(Delphinium spp.) Control; by F. Brent Bunderson, Michael H. 
Ralphs, John 0. Evans, Christopher A. Call, and Darwin B. 
Nielsen; 1995; Weed Tech. 9(2):392—396. (USDA-ARS 
Poisonous Plant Res. Lab., Logan, Utah 84321) Compared 
application of herbicides (glyphosate, metsulfuron, and picloram) 
with a carpeted roller and broadcast sprayer, in terms of larkspur 
control and response of nontarget understory vegetation. 

Chain Diker Draft and Power Requirements; by H.T. 
Wiedemann and B.T. Cross; 1994; Trans. Amer. Soc. Agric. 
Eng. 37(2):389—393. (Texas Agric. Expt. Sta., Vernon, Texas 
76384) Compared power requirements on three cropland and 
one rangeland sites at three pulling speeds. 

Characteristics of Plant Cell Walls Affecting Intake and 

Digestibility of Forages by Ruminants; by HG. Jung and M. 
S. Allen; 1995; J. Anim. Sci. 73(9):2774—2790. (USDA-ARS, 411 
Borlaug Hall, 1991 Upper Bulford Circle, Univ. Minn., St. Paul, 
Mlnn. 55108) Objectives of this review paper were (1) to review 
the understanding of forage cell-wall structure and how structure 
limits intake and digestibility, (2) to integrate cell-wall digestion 
kinetics with ruminal fill and passage, and (3) to assess the 
potential impacts of reduced cell-wall concentration or increased 
digestibility on forage utilization in ruminant production systems. 

Economics of Supplemental Feeding and Food Plots for 
White-tailed Deer; By Gary L. McBryde; 1995; WildI. Soc. Bul. 
23(3):497—501. (Dept. Agron & Res. Sci., Texas A&M Univ.- 
Kingsville, Kingsville, Texas 78363) Determined the conditions 
under which each activity would be most effective and identified 
the minimum deer hunting lease rates that would be profitable. 

Effective Management of Free-ranging Ungulate Populations 
Using Contraception; by Robert A. Garrott; 1995; Wildl. Soc. 
Bul. 23(3):445—452. (1310 South Rose, Bozeman, Mon. 59715) 
Wildlife contraception research has advanced to the stage 

where we must aggressively pursue population-level experi- 
ments while continuing to refine and develop contraceptive tech- 
nologies.' 

Effect of Molasses-based Liquid Supplements on Digestibility 
of Creeping Bluestem and Performance of Mature Cows on 
Winter Range; by R.S. Kalmbacher, W.F. Brown, and F.M. 
Pake; 1995; J. Anim. Sci. 73(3):853—860. (Ona Res. & Educ. 
Center, Univ. Fla., Ona, Fla. 33865) Concluded that mature 
brood cows grazing creeping bluestem winter range provided 
low- to medium-quality forage respond equally well to a 
molasses-based liquid supplement containing either urea or nat- 
ural protein. 

Effects of Diet on Ungulate Excretion of Enteroccus spp., 
Streptococcus bovis, and Streptococcus equlnus in Feces; 
by Neal W, Darby, Jeffrey C. Mosley, Burce B. Davitt, and 
Gregory A. Bohach; 1995; J. Environ. Qual. 24(4):719—724. 
(Dept. Range Res., Univ. Idaho, Moscow, Ida. 83843) 
Concluded that the use of fecal streptococci as indicators of 
fecal pollution from specific ungulates is unreliable in most 
cases because of the effects of forage nutritive quality and 
botanical composition. 

Effects of Exotic Plants on Native Ungulate Use of Habitat; by 
Michael A. Trammell and Jack L. Butler; 1995; J. WildI. Mgt. 
59(4):808—816. (Dept. Agron., Univ. Neb, Lincoln, Neb. 68516) 
The reduction in native ungulate use of leafy spurge-infested 
sites was attributed to a combination of lower forage production 
and simple avoidance. 

Effects of Fire on Abundance of Eragrostis intermedia in a 
Semi-arid Grassland in Southeastern Arizona; 1995; by Carl 
E. Bock, Jane H. Bock, Michael C. Grant, and Timothy R. 
Seastedt; 1995; J. Vege Sci. 6(3):325—328. (Dept. Envrion., 
Population, and Organ. Biol., Univ. Cob., Boulder, Cob. 80309- 
0334) Long-term abundance of plains lovegrass may depend on 
episodic fire, particularly during periods of reduced precipitation. 

Effects of Horse Grazing In Spring on Survival, Recruitment, 
and Winter Injury Damage of Shrubs; by Dennis D. Austin 
and Phillip J. Urness; 1995; Great Basin Nat. 55(3):267—270. 
(Dept. Rangeland Res., Utah State Univ., Logan, Utah 84322) 
Results from this study indicated that horse grazing in spring 
benefitted shrub survival, seedling recruitment, and reduced 
winter injury damage on some species of shrubs. 

Compiled by John F. Vallentine, Emeritus Professor of Range Science, 
Brigham Young University, Provo, Utah 84602. 
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Elk Pellet-Group Decompositon and Detectability in Coastal 
Forests of Washington; by John F. Lehmkuhl, Craig A. 
Hansen, and Kreg Sloan; 1994; J. WildI. Mgt. 58(4):664—669. 
(USDA, Pacific Northwest Res. Sta., 3625 93rd Ave. S.W., 
Olympia, Wash. 98512). Determined decomposition rates and 
detection probabilities for designing elk pellet-count studies 
under this and similar environmental conditions. 

Establishment of Psathyrostachys juncea (Flsch.) Nevski 
Seedlings on a Foothill Range Site in Central Utah; by W. 
Eric Limbach and Christopher A. Call; 1995; J. Arid Environ. 
31(1 ):33—44. (Dept. Range Sd, Utah State Univ., Logan, Utah 
84322) Concluded that the control of seeding depth is critical in 
the revegetation of degraded sites and, at times, may be more 
important than mean seed mass or seed source. 

Evaluation of Four Intermediate Wheatgrass Populations 
under Grazing; by Kenneth J. Moore, Kenneth P. Vogel, T.J. 
Ktoptenstein, Robert A. Masters, and Bruce E. Anderson; 1995; 
Agron. J. 87(4):744—747. (Dept. Agron., Iowa State Univ, Ames, 
Iowa 50011) Concluded that intermediate wheatgrass produces 
excellent quality forage for grazing livestock and that modest 
improvements in forage quality favorably impact animal perfor- 
mance. 

Feasibility of Using Cattle to Disperse Cicer Milkvetch 
(Astragalus cicer L.) Seed in Pastures; by W.D. Willms, S.N. 
Acharya, and L.M. Rode; 1995; Can. J. Anim. Sd. 
75(1):173—175. (Research Cen., Agric. & Agri-Good Can., P.O. 
Box 300 Main, Lethbridge, Alta. T1J 4B1) Although 86% of seed 
ingested was recovered over a four-day period, establishment of 
plants using this method of seed dispersal had a low level of 
establishment efficiency. 

Historic Expansion of Jun iperus occidentalis (Western 
Juniper) in Southeastern Oregon; by Richard F. Miller and 
Jetfery A. Rose; 1995; Great Basin Nat. 55(1):37—45. (E. Ore. 
Agric. Res. Center, HC 71451 Hwy 205, Burns, Ore. 9772) The 
accelerated increase in western juniper since 1960 was attrib- 
uted to the absence of fire, abundant woody plant cover, and the 
large increase in western juniper seed production. 

New Perspective on an Essential Product: 2,4-D; by L.E. 
Hammond; 1995; Down to Earth 50(2):1—5. (DowElanco, 
Indianapolis, Ind.) 2,4-D has been demonstrated effective in 
controlling broadleaf weeds, has been relatively inexpensive, 
and has minimal risks to humans and to the environment; this 
article discusses recent findings of toxicology of 2,4-D and 
examines the benefits of this long-used product. 

Nitrogen Fertilization of Mountain Meadows; by RH. Follett, D. 
G. Westfall, J.F. Shanahan, and D.W. Lybecker; 1995; J. Prod. 

Agric. 8(2):239—243. (Dept. Soil & Crop Sci., Cob. State Univ., 
Fort Collins, Cob. 80523) Details benefits and provides man- 
agement guides for applying nitrogen to mountain meadow pas- 
tures in the Intermountain region. 

Productivity and Economic Return of Three Warm Season 
Grass Stocker Systems for the Southern Great Plains; by 
WA. Phillips and S.W. Coleman; 1995; J. Prod. Agric. 
8(3):334—339. (USDA-ARS, P.O. Box 1190, El Reno, OkIa. 
73036) Determined the individual animal productivity, production 
per land unit, and input costs of summer stocker systems based 
on three forage sources currently in use in the Southern Great 
Plains, i.e. native range, bermudagrass, and Old World 
bluestem. 

Relationships of Overstory to Understory Cover Variables in a 
Ponderosa Pine/Gambel Oak System; by Nasser Nemati and 
Harold Goetz; 1995; Vegetatio 119(1 ):1 5—21. (Rangeland Ecos. 
Sd. Dept., Cob. State Univ., Fort Collins, Cob. 80523) This 
study was directed to the relationships between overstory and 
understory vegetation variables as background for manipulating 
canopy cover to increase standing biomass for livestock or 
wildlife production. 

Seeded Native Range Plants; by Zoheir Abouguendia; 1995; 
Sask. Agric. & Food, Regina, Sask.; 33 p. (Abougendia: 1-1081 
Central Ave. North, Swift Current, Sask. S9H 4Z1) Summarizes 
the ecology of native plants useful in range reseeding in 
Saskatchewan and suggests methodology for establishing the 
species selected. 

Water Infiltration Control at the Soil Surface: Theory and 
Practice; by Robert M. Dixon; 1995; J. Soil & Water Cons. 
50(5):450-453. (Imprinting Foundation, Tucson, Ariz. 85718) 
This paper is directed to making severly desertified land produc- 
tive again through improved rainwater infiltration control at the 
soil surface; gives emphasis to imprinting as a land treatment 
technique. 
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Dear Editor: 

We are compelled to comment on Robert L. Ross's letter, 
"It's a Park Problem" in the June Rangelands. His letter 
demonstrates Mr. Ross's cursory understanding of topics 
such as overpopulation and overgrazing that have been 
under serious study by dozens of scientists for three 
decades in Yellowstone. For instance, in 1982 Douglas B. 

Houston summarized thirty years of research on the north- 
ern Yellowstone elk herd's winter range in The Northern 
Yellowstone Elk: Ecology and Management (Macmillan). 
From 1970 to 1979, Houston intensively investigated the 
northern range's history and ecology. His work revealed no 

clear evidence of plant succession toward a simpler system 
or a decline in range carrying capacity that could be attrib- 
uted to free-ranging ungulates, except possibly in the 
boundary line area. Dr. Houston wrote, "the available evi- 

dence does not support interpretations of widespread or 
accelerated erosion in the area" and "Certainly the evi- 
dence does not support the interpretation of progressive 
pathological range deterioration." Through the 1980s, with 
a series of mild winters, the ecological carrying capacity of 
the northern range increased, allowing the northern elk 
herd to increase to about 22,000 by 1988. As the herd 
increased, in 1986, the National Park Service initiated a 

multidisciplinary team approach to researching questions 
about the success or failure of the natural regulation experi- 
ment. More than 40 projects were conducted, combining 
work by resident National Park Service biologists, university 
contract researchers, and researchers from other federal 
and state agencies. A report to Congress is in final prepara- 
tion that will include 28 of those studies. Meanwhile, a num- 
ber of scholarly studies have been published in peer- 
reviewed journals that shed light on the overgrazing issue. 
Several of them were published in The Greater Yellowstone 

Ecosystem: Redefining America's Wilderness Heritage, 
Robert B. Keiter and Mark S. Boyce, editors (1991. Yale 

University Press). 
In summary, an overwhelming body of available scientific 

evidence fails to support Mr. Ross's assertions. Readers 
who are interested in examining some of the evidence 
found in published studies on the Yellowstone elk winter 

range are invited to request reprints of journal articles from 
me at the Yellowstone Center for resources. such as the 
nine enclosed. 

Norman A. Bishop 
Resources Interpreter 

Dear Editor: 

What a shame it is that when political solutions are pro- 
posed to natural resource problems results are usually 
extreme and seldom in the public interest. So it is with the 
"Livestock Grazing Act" (S. 852, H.R. 1713). In a recent 

Scripps Howard News Service Point/Counterpoint, Jon 
Marvel describes the flaws and evils of this proposed legis- 
lation using the extreme environmentalist party line. 
Senator Pete Domenici argues the merits of the bill but fails 
to address its most objectionable provisions. Typically nei- 
ther of these polarized positions is appropriate. 

Before examining the "Livestock Grazing Act" let's look at 

existing law concerning management and use of natural 
resources on public land. In 1960 Congress, in its wisdom, 

passed the Multiple Use Sustained Yield Act putting into 
statue long standing policy for the National Forests. The 
Federal Land Policy and Management Act some 15 years 
later mandated multiple use for federal lands administered 

by the Bureau of Land Management as well. 
"Multiple Use" provides for the best combination of 

resource uses in the public interest. This means that not all 
users are always satisfied with every decision, but overall a 
fair and equitable allocation of resources is provided. An 

important component of multiple use is proper management 
of resources and stewardship of the land. 

Congress passed the Environmental Policy Act in 1969 

requiring identification of impacts in natural resource man- 

agement and public involvement in decision making. 
Polarization intensified. Industry (timber, livestock, mining, 
recreation...) pressed land mangers for priority and sought 
to influence Congress to favor their uses. Since these uses 

usually put money in the treasury, Congress was often 

agreeable. Environmental groups pointed to examples of 
land abuse as typical and reason to curtail commodity uses 
of public land. Fortunately, most resource users and inter- 
est groups were moderate and supportive of multiple use 
and the need for good land management. 

Enter the Clinton Administration and Interior Secretary 
Bruce Babbit's program of "Rangeland Reform 1994". 

Supporters of this program are largely the "Livestock free 

by '93" crowd seeking to remove permitted livestock from 
public land via dramatic increases in grazing fees and strict 

application of laws such as the Endangered Species Act. 
(These are also the people who would maximize 
Wilderness acreage to "protect" the land from resource 
use.) 

The Livestock Grazing Act is intended by its sponsors to 
counteract the anti-grazing efforts of Secretary Babbit's 

Rangeland Reform, but it goes too far! First and most 

importantly, it would declare that permitted grazing on fed- 
eral land is a "right", a property right. Livestock permittees 
have long sought to establish their use of the public's land 
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as a right, but every court case testing the premise has 
ruled that grazing, like other public land uses, is a "privi- 
lege". Permitted grazing privileges, requiring proper man- 
agement and use of the forage resource, are an important 
and appropriate component of public rangelands, but they 
are not and should not be classified a "right". Neither 
should timber harvest or ski area development be consid- 
ered the "right" of those public land users. These are "privi- 
leges" granted to responsible individuals and companies 
who in turn must take proper care of the land. 

There are other problems with the Livestock Grazing Act. 
It would exclude the general public from participation in 
decisions on grazing on public land. It would give undue ________ 
emphasis to grazing over other recognized multiple uses of 
the land. It would exclude everyone except grazing permit- 
tees from the appeal process for decisions about livestock 

grazing; others seeking reconsideration of such decisions 
could only go to court. It would severely hamper the admin- 
istering agency in adjusting levels of permitted livestock 
use. It would remove the National Grasslands from the 
National Forest System where they have been properly 
managed for over 40 years. 

Permitted grazing is an important and appropriate use of 
federal rangeland. It should be neither excluded as pro- 
posed by many environmentalists, nor given special rigttts 
as provided in the Livestock Grazing Act. Neither extreme 
in this case is appropriate. Multiple Use is not "broken". _________ 
There is no need to "fix" it! 

Stan Tixier 

Sharp Bros 
F:. 

Editor's Comment. Stan Tixier's article was written in 
response to the Senate Bill 852, with the short title of the 
Livestock Grazing Act, released in July 1995. However, that 
bill has been drastically revised and is now titled the Public 
Range/and Management Act. The new legislation was voted 
out of committee in late November, has yet to be passed by 
the full Senate. The Public Rangeland Management Act will 
be assigned a different number. I encourage readers to 
study the Public Rangelands Management Act before draw- 
ing conclusions about the revised legislation.—Bud 
Rumburg 

Dear Editor: 

I enjoyed reading the viewpoint of Thad Box in the June 
1995 issue of Rangelands. I have one question, but a fun- 
damental one; how would professor Box manage San 
Francisco Peak with its holy ground, its beauty, its forest, 
its forage, its watershed, etc.? 

Do the interested people represent society? Can the vari- 
ous viewpoints of society be melded.? 

Clark E. Holscher 
Catonsville, MD 

The letters appearing in the Reader's Write column 
express the views of the individuals writing the letter and 
are not necessarily those of SAM. 

Seed Company 
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