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The Society for  Range Management

The Society for Range Management founded in 1948 as the American Society of
Range Management, is a nonprofit association incorporated under the laws of the
State of Wyoming. It is recognized exempt from Federal income tax, as a scientific
and educational organization, under the provisions 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 rangeland 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 findings and 
techniques in the science and art of range management;

—to improve the effectiveness of range management or obtain from range re-
sources 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.

R a n g e l a n d s

R a n g e l a n d s serves as a forum for the presentation and discussion of facts, ideas,
and philosophies pertaining to the study, management, and use of rangelands and
their several resources. Accordingly, all material published herein is signed and re-
flects the individual views of the authors and is not necessarily an official position of
the Society. Manuscripts from any source—nonmembers as well as members—are
welcome and will be given every consideration by the editors. Rangelands is the non-
technical counterpart of the Journal of Range Management; therefore, manuscripts
and news items submitted for publication in Rangelands should be in nontechnical
nature and germane to the broad field of range management. Editorial comment by an
individual is also welcome and, subject to acceptance by the editor, will be published
as a “Viewpoint.”

C o n t r i b u t i o n  P o l i c y :

The Society for Range Management may accept donations of real and/or personal
property subject to limitations set forth by State and Federal law. All donations shall
be subject to management by the Executive Vice President as directed by the Board
of Directors and their discretion in establishing and maintaining trust, memorials,
scholarships or other types of funds. Individual endowments for designated purposes
can be established according to Society policies. Gifts, bequests, legacies, devises, or
donations not intended for establishing designated endowments will be deposited into
the SRM Endowment Fund. Donations or request for information on Society policies
can be directed to the Society for Range Management, Executive Vice President, 445
Union Blvd., Suite 230, Lakewood, Colorado 80228. We recommend that donors
consult Tax Advisors in regard to any tax consideration that may result from any do-
nation.

President
JIM O’ROURKE

61 Country Club Rd.
Chadron, Nebraska 69337-7323

1st Vice-President
RODNEY K. HEITSCHMIDT

USDA-ARS
Ft. Keogh LARRL
Rt 1, Box 2021
Miles City, Montana 59301-9801

2nd Vice-President
BOB BUDD

Red Canyon Ranch
350 Red Canyon Rd
Lander, Wyoming 82520-9417

Executive Vice-President
J.C. “CRAIG” WHITTEKIEND

Society for Range Management
445 Union Blvd. Suite 230
Lakewood, Colorado 80228
(303)986-3309

Directors

1999–2001
JAMES A. LINEBAUGH

3 Yhvona Dr.
Carson City, Nevada 89706-7717

GLEN SECRIST
Idaho Dept. of Agriculture
3818 S. Varian Ave.
Boise, Idaho 83709-4703

2000–2002
RICHARDH. Hart

USDA-ARS
High Plains Grasslands Station
8408 Hildreth Rd.
Cheyenne, Wyoming 82009-8809

DONKIRBY
North Dakota State University
Animal &Range Science
Fargo, North Dakota 58105

2001–2003
JOHN TANAKA

Oregon State Univ.
1648 Bailey St.
Philomath, Oregon 97370-9552

GREGTEGART
BCMAFF
1690 Powick Rd, Suite 2000
Kelowna, BC V1X 7G5
CANADA

The term of office of all elected officers and directors begins in
February of each year during the Society’s annual meeting.

SRM Office Staff, 445 Union Blvd., Suite 230, Lakewood,
Colorado 80228; Telephone (303) 986-3309; Fax (303) 986-
3892; e-mail address: srmden@ix.netcom.com; home page
http://srm.org

AARON BARR—Membership Services Manager
JEFFBURWELL—Public Affairs/CertificationManager
ANN HARRIS—Director of Administration/Programs
SVETLANA GLUSHKO—Office Service Assistant
PATTY RICH—Production Editor
KIRSTEN TARDY—Director of Accounting & Sales



The year 2000 in Review 
This is the time of year when its appropriate to review some

of the activities that kept the officers, staff, committees, and
membership engaged during the past year. 

In my opinion (humble as it is), the year 2000 will stand out
as the year we “raised the bar” in terms of volume of activity
within SRM. To start, we survived Y2K without a scratch in
spite of the predicted catastrophe. From that we moved on to a
very successful Annual Meeting. Boise was one of those meet-
ings that had something for everyone. First was the excellent
program with some great continuing education. It also seemed
that everyone had a good time. Judging by the expressions on
peoples faces and the amount of conversation going on I would
say it was one of the most enjoyable meetings in years. 

From that positive start it seemed that everyone was ready
to get going with the business and activity of the organization
as we entered a new century. 

One activity that will make 2000 memorable is the over-
whelming response to the professional certification program.
As I write this, applications are still coming in and already are
stacked so high Jeff can hardly see over them. When the dust
settles from this initial effort I’m sure we will have between
500 and 600 certified professionals. This is definitely a popu-
lar program. 

The Journey to Change continued in 2000, coordinated by
past-president Kendall Johnson. As I reported earlier, discus-
sions on change took place in the majority of Section meet-
ings held this year. This allowed additional members to be
brought up to date on the activities since August of 1999, and
some ideas about what would be made available at the meet-
ing in Kona. Kendall recently reported back to the Board on
an interesting observation. Based on the reaction of the cross
section of members participating in these Section meeting dis-
cussions, the concept of change is well accepted, and the
membership is now ready to begin discussions on some
specifics leading to change. I’m certain these opportunities for
dialog will be organized during 2001. 

Our ability to take on special projects to further the cause of
rangelands and the profession was greatly enhanced this past
year with the availability of Jeff Burwell on our staff. The first
project  resulted in the preparation of a report  t i t led
“Assessment of USDA Conservation Programs on Private
Rangelands”. The primary purpose of this report is to provide
USDA with information about the private rangelands of the
United States. It includes current and predicted rangeland re-
source concerns, the effectiveness and impact of USDA pro-
grams on rangeland ecosystems, and our recommendations on
how program effectiveness could be enhanced. The informa-
tion will be useful in developing future SRM policy and posi-
tions. The second project is an organized effort to participate
in the political transition that is currently underway in the U.S.

Information on rangelands, and some priority concerns of
SRM is being made available to the new administration at the
federal level as well as states. The primary message is in the
form of a new four-page color brochure. There will be more
on this project later. Finally, the latest project is a cooperative
effort with several other professional societies to develop a
message for the new administration concerning elevating con-
servation policy to a higher level than in the past. The mes-
sage also includes promoting technical assistance and science.
One other area that I must mention in this area is our increas-
ingly active contact and activity with partners and affiliated
organizations. Jeff’s position has allowed us to more that dou-
ble our participation in meetings and activities of external or-
ganizations, as well as our own SRM activities. This has come
about at the same time as our Partnerships and Affiliations
Committee has carried out an extremely ambitious program
for 2000. We are once again becoming a rather well known
organization. Our Officers and Washington D. C. representa-
tive have been very active as well. 

A big step was taken this year with an effort to develop some
direction and continuity in our organization. The task included
updating our strategic plan, preparing an implementation ap-
proach that was called a business plan, and getting a new fi-
nancial plan update underway. From my perspective this was a
very valuable activity that will allow us to “keep our eye on the
ball” as we move forward in the next few years. 

Many of our on-going projects continue to move forward.
We have a contract with a professional production company to
develop our proposal for an educational television film. A se-
ries of monographs are in progress and will be completed as
the authors and committees are able to devote the time. These
will be directed to general public audiences and should pro-
vide some good tools for education. We continue to partici-
pate with the Council on Agricultural Science and Technology
(CAST). Bill Krueger is our new representative on their Board
of Directors. We also continue our affiliation with the
Renewable Natural Resource Foundation (RNRF). We had a
good SRM contingent at their congress in Portland in
September, titled “Promoting Sustainability in 21st Century”.
Also, the Accreditation Committee completed a review of the
program at Oregon State University. 

There will be changes in our approach to producing
Rangelands in the coming year. 2001 will see a “teaming ap-
proach”, with the addition of new skills and services. There
will be more on that later as this gets underway. We had one
major personnel change on the staff this year. Helen Hall
moved on to new adventures, and Aaron Barr was hired for
the membership position. Aaron is already proving to be fully
capable of keeping the membership program moving forward. 

(Continued on page 35).
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Field trials are the link between science and practical
rangeland management. As one progresses in age
from seniority to senility there is a tendency to pon-

tificate on one’s experiences in the hope that the next gen-
eration may listen. The following is a light-hearted but seri-
ous look at the conception, setting down, implementation
and analysis of field trials. Beneath each are lessons that
have been learned from the hard experience of running our
own trials and from observing others running theirs.

‘Is it a problem’
In conception, rangeland problems go through periods of

interest, fad, or concern like any other human activity. Our
experience is that it is often better to let things ‘simmer on
the back-burner’ for a couple of years before setting-up
what may be a long-term trial. That allows time to see
whether it really is a problem and to determine the more
exact nature of the problem. It also allows time for the re-
searcher to think about how it could be tackled by a field
trial, and the possibilities of where, who pays, and who is
actually going to do the work.

‘What is the question?’
There will be many possible explanations or permuta-

tions of what are the likely basis of a perceived problem,
the techniques that are available, and the resources of time
and materials that can be allocated. One has to make a
pragmatic decision on which combination to run with, and
then stick with it. You won’t solve the world’s problem
with one trial. It helps if the question is formally stated and
becomes the guideline objective for the particular trial,
even if it is conceded that it is only one aspect of a more
general question. 

‘Science or demonstration trial?’
In the present era of ‘outside funding,’ technology trans-

fer’ and ‘on-ranch trials’ care is needed in defining what is
the priority function of a particular investigation, and what
are the different constraints that those may place on its de-
sign. Demonstration trials should be largely a scaling-up of
an option established by earlier work, in comparison with
some previous options that it may replace. In this there is
an advantage of prominence, under ‘practical’ manage-
ment, and contrasts in close proximity to each other.
Science trials should be a jump into the unknown, requiring
tighter control of management and treatment factors, re-
quiring at least some treatment combinations outside what
may be considered ‘practical’, randomization, and occa-

sionally better done out of the public gaze. We are not con-
vinced that the different requirements of the two types of
trials can always be efficiently incorporated within the
same trial design, without compromising one or both re-
quirements.

‘If you had enough information to design the perfect
trial you probably wouldn’t need to do it’

A good deal of pragmatism is needed in trial design. Yes,
take account of all previous experience, regard for statisti-
cal design, and all the things that may go wrong, but take
the plunge. An old adage says ‘if all else fails do some-
thing’. A reasonable trial on the ground is probably more
useful than a perfect trial on the drawing board. 

‘Trials must have a stock-gate’
If trials are to be relevant to rangeland agriculture, then

grazing must be one of the treatments. Yes, there can be ex-
closure fences for trials to establish pastures, or for ground
revegetation. But if the results are to be relevant to general
rangeland agriculture, then there has to be a gate in the
fence, which is used from time to time, and you have a
record of what goes through it. 

‘Contrasts give perspective’
Don’t be frightened by the number of treatments. Many

contrasting treatments allow one to obtain a better perspec-
tive on particular results. Compare this with some trials,
particularly by commercial companies, that only feature
their one new product. One can never be sure whether the
response is environment, site or product. 

‘Large enough to be relevant—small enough to see com -
parisons’

A rancher will probably never get excited about a square
meter plot, irrespective of how spectacular are the resulting
numbers. Conversely, research stations and other groups
develop large areas, and while ranchers are impressed on a
visit, tend to dismiss them when they go home—‘they have
just got a good bit of dirt’. The need is to have plots or tri-
als large enough so that they are seen as potentially applic-
able to paddocks or ranches, yet small enough so that com-
parisons can still be seen in conjunction with previous or
other alternatives within the same context, or from the
same viewing point. Our experience in the New Zealand
high-country pasture trials, was that a working compromise
between the two demands were plot sizes in the range of
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0.1–0.2 ha each, and with a proportion of these left in their
unimproved state. 

‘Go in for the long haul’
If trials are to be relevant to rangeland farmers then they

should be of a similar time scale as farming. Many trials
start with ‘a hiss and a roar’ in the first flush of enthusiasm,
and then peter out. Rangeland trial literature is over- b u r-
dened with germination and establishment studies, but very
sparse for trials that have run for more than 3–4 years—the
time scale that ranchers would really like to know what the
d i fferences are. There is also enough experience about to
indicate that the early results may not be a very good pre-
dictor of long term effects, and that many effects take time
to develop.

‘Use time—don’t fight it’
This is the same sentiment expressed in a slightly differ-

ent manner, particularly as it relates to measurements. Our
experience is that trends which may require very intensive
sampling to be detected within short time frames, become
relatively easy if one is patient and waits for a longer time
frame. For example the need to detect a 1% difference in a
monthly time frame, becomes a need to only detect a 10%
difference on a yearly time frame. Longer time frames also
more directly answer the questions about sustainability. 

‘What sort of answer do you want’
Before one decides on what measurements to make one

needs to decide on what sort of answers will satisfy the ques-
tion asked. A practical suggestion is, even at the trial design
stage, to make a mock-up of possible tables and figures that
might appear in the final report or paper, and how, given dif-
ferent scenarios, they would be used. These help focus on
what measurements are necessary.

‘Sampling efficiency’
If one took a dispassionate view on how science and trial

results were finally used in practice, then predominately it
is only as a qualitative or value judgement. For example
‘that Kara wheat-grass is better than Currie wheat-grass’ in
such-and-such a situation. It is almost never asked or used
‘how much better?’—although that is what is initially re-
ported. As many results are only ultimately used in only a
qualitative or value judgement sense, we suspect that there
could be great gains in the efficiency in sampling of trials.
This is by more frequent use of non-parametric and ranking
techniques, even though these are commonly regarded as
being ‘imprecise’ and ‘not scientific’. The gains in efficien-
cies at that stage free resources for other monitoring. 

Sampling efficiency is about accuracy obtained for time
spent. A reduction in time needed to get one observation
means that more observations can be made and more land
types sampled. This is particularly relevant to rangeland,
which almost by definition, is variable.

‘Establish a minimum, not maximum, set of measure -
ments for each trial’

This is the same sentiment expressed in a slightly differ-
ent manner, but focuses on what is the absolute minimum
measurement that would be needed to answer the question.
This should be seen as a means of determining priorities
rather than skimping on work. Also, as the next section will
indicate, it allows time to see whether a particular trial
‘works’. Too many trials start with grandiose proposals to
measure everything under the sun, and then become locked
into commitment of time and resources, irrespective of
how the trial develops. Our experience is that it is generally
better to start modestly, and go big if the early results are
favorable, rather than start big and crash. 

For a series of high-country pasture trials we ran over
20–30 years, each of 3–18 years duration, the minimum set
of measurements in many were: the species pasture compo-
sition of each treatment plot in late spring, after a common
regrowth period from mid-winter; and the annual animal-
grazing-days achieved on each plot. 

‘Multiple trials and hedge your bets’
Field trials will often be, or should be, a step into the un-

known. If you are not trying to push the boundaries then it
is a demonstration or technology trial rather than a science
trial. It must be expected that trials will not behave as
planned, and this must be allowed for in their design. Our
experience is that this can be accommodated in two ways.

The first is by a multiple variable approach, of alternative
forms or approaches to the main factors, either as several
small trials of particular treatment combinations, or as large
initial multiple treatment trials that may be separated into
sections as the trial progresses. 

The second is by starting with only a minimum set of re-
quired measurements so as not to initially over-commit re-
sources, and to wait (‘use time—don’t fight it’) to see how
each component develops, before deciding where to invest
further intensive measurement.

‘The last person you should consult is a statistician’
This is intended as a reminder to the proposer, rather than

a criticism of statisticians. The
proposer of trials should already
have sorted out where are the
likely sources of variation within
a site, what are the appropriate
plot sizes and edge effects, what
treatments have to be blocked be-
cause of machinery or grazing an-
imal constraints, etc., etc. These are all topics that the pro-
poser should have considered. It is only when those topics
are in hand that a statistician can help in design of the most
efficient layout to answer the question proposed.

There has been a touching belief in the past that statisti-
cians were the high priests of trial design, and could pro-
duce results out of any numbers you dropped on their desk.
In this day and age, that mantle of invincibility seems to be
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passing from the statisticians to the modelers, so again they
may need to be consulted, but only after you have thought
through the implication in both a science and practical
management sense of alternatives that they may suggest.

‘Replicate treatments not space’
Replication is the corner stone of experimental design for

statistical analysis, as a means of identifying known
sources of assumed random variation. Our view is that a
vast amount of the rangeland and agricultural literature has
given undue emphasis to the question of spatial replication
to overcome concerns about environmental variability, and
under-emphasis on the true need to replicate treatment ef-
fects. The source of such variation may be very low in the
weighing out of fertiliser using analytical reagents and pre-
cision balances, but the field application of the same may
well have a spatial variability of 5–20%. One of the discon-
certing experiences in field trials is when you have a partic-
ular cultivar, using seed from different sources, and find
differences that in other contexts are ascribed to differences
between cultivars or species. Would only one source of
‘farm yard manure’ be acceptable in a trial comparing its
efficacy relative to artificial nitrogen fertiliser?

In practice, replication is no different from other treat-
ment variables. A statistician, given data with treatments
labeled only A, B, C etc. has no way of determining which
were the replicates. The form of the statistical analysis will
be almost wholly dependent on what we assume to be the
type of variation in each of the treatments (i.e. random or
fixed), and with those assumptions seldom verifiable.

In practice there is much more need to have replication of
treatments as well as spatial replication, and clearer state-
ment of our assumptions about the assumed variability in
each treatment. For example whether a cultivar is a random
sample from an infinite population of species, a random
sample from the limited population of named cultivars, or
only one of a few cultivars in the particular trial?

‘How many reps are enough’
The short answer is—always more than practical.

Statistical theory is about the behavior of a large number of
numbers. Even small sample
theory is thinking of 10–30.
Precedent from the statisti-
cians of the back-of-the-
matchbox and adding ma-
chine era, have let us get
away with murder with only
2–4 replications. While these
may be within the letter of statistical theory, they are cer-
tainly well below the spirit of the theory.

‘A room with a view’
Besides the science requirements of uniformity (or

known variability) of site and plot layout, there is great ad-

vantage for public relation purposes, or explaining trials to
groups of visitors, that there are one or a few vantage
points from which the whole trial can be viewed. 

‘Experimental layout is not about geography’
As indicated above, we are concerned that replication is

taken to mean spatial replication rather than treatment
replication, and the extent to which trials are judged from
the dispersion of treatments within a plot plan without ref-
erence to the actual land. Few textbooks on experimental
design refer to a necessary earlier stage, before plot alloca-
tion, of assessing the various covariates or attribute of each
potential plot, and assigning them into like groups. It is the
random allocation of treatments within such like groups
that is the important decision, not their actual location. Our
experience is that this initial phase of assessment of attrib-
utes of each potential plot, however crude, leads to better
plot layouts, and can be among the main explanatory vari-
ables at the analysis stage. 

‘Remember the past’
Every site has its own unique past. Many field trials, par-

ticularly on research stations, are superimposed on areas
used for previous trials. Never under-estimate the effect of
this past on present trials. In some instances this past can
be taken as the base from which new increases are being at-
tempted. However in other cases, past effects may negate
the context of a present trial e.g. any past fertiliser can
negate a ‘zero fertiliser’ treatment. In practice more use
can be made of past trial effects by inclusion as plot covari-
ates to be adjusted for in interpreting a current trial. 

‘You will probably be judged for your management skills
before your science break-through’

Visitors to a trial, particularly ranchers, will be making
unconscious assessments even before you open your mouth
e.g. rickety fences, scouring cattle etc. The effort spent on
such routine considerations, means that you at least get lis-
tened to. 

‘Maintain the treatments’
In the management of trials, the first priority on all occa-

sion should be to maintain the treatments—if that means
going out to shift stock in a snow storm so-be-it. Insistence
on this requirement give trials continuity, and with continu-
ity, confidence. Also, the insistence that this is the priority
makes day-to-day work decisions easier. 

‘Expect the unexpected’
Good science trials should be largely an exploration into

the unknown. As said earlier if we knew enough to design
a perfect trial, we probably would not need to do it. The
implication of this is that very few trials will run as predict-
ed. A few may be spectacularly successful, many will not
achieve what was hoped for, and yet others will give com-
pletely unexpected results. Probably only a quarter of field
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trials produce really useful results. Resources in time and
materials must allow for this uncertainty.

One of the reasons for establishing only a minimum set
of measurements at the inception of a range of trials is that
it builds in a reserve of resources of time and materials.
These then can be concentrated on measuring useful para-
meters of trials that are ‘working’—either as expected, or
when they give unexpected new responses. 

In trial supervision there should be the combination of:
firstly insistence on the priority of maintaining the treat-
ments, secondarily on recording the minimum measure-
ment set, and thirdly the readiness to pour resources into
trials that are working. This allows multiple trials to be run
simultaneously, with the added perspective that gives.

‘Be a record fanatic’
Have plots marked, sample bags double labeled, make

copious notes, date them, and file them. The human brain
does not keep very accurate records. While it is obvious
this evening that you have just spent the day taking 8 soil
cores to 8 cm depth per plot, will you be so sure next week,
and will you remember these details in 10 years time when
the results need to be worked up? Was it ‘sulphur super
extra’ superphosphate or ‘maxi’ superphosphate that was
put on in 1985, and what was their exact composition in
that year?  

While much of the information is never used, it is contin-
ually surprising what obscure little fact becomes critical in
understanding the final outcome. Think now of all the grass
trials over the century that have reduced values because
there are no voucher specimens to accommodate changes
in understanding of taxonomy or fungal endophyte level.

‘Qualitative treatment variables at the design stage
should have been replaced by measured quantitative
variables by the analysis stage’

Many field trials make poor use at the analysis stage of the
data on which a lot of time and effort has been spent in getting.
The analysis of field trials is dominated by the analysis of vari-
ance approach where the treatments and their levels are treated
as only qualitative mutually exclusive classes. In practice many
of them are quantitative (e.g. fertiliser levels), or can be made
quantitative or ordinal (e.g. ‘low’ and ‘high’ stocking rates to
actual stocking rate), thereby allowing more powerful regres-
sion-like analysis methods to be applied to the results.

‘Your mother does not work here’ 
As a post-script, clean up after-

wards. The countryside is littered
with derelict trials of rank growth,
broken down fences, and rotting
pegs. They do nothing for the image
of those that put them in, or for the
following generation of researchers.

‘If you don’t finish and report, you may as well not have
started’

If field trials are to add to rangeland knowledge, then
there must be some way for people to know they existed
and at least what were the main results. If they do not reach
at least that stage, then they may as well have never been
started, and may be condemning some one to repeat the
same mistakes, and go up the same blind alley.

Papers, as in this journal, or the Journal of Range
M a n a g e m e n t, are the common method of recording such
trials. But these are biased towards successful trials, both in
terms of completion and magnitude of effects. For range-
lands we have not really developed a good method for
archiving records of all trials, particularly those that were
ambivalent or negative in their results. Think of all the data
that has disappeared in recent amalgamations and restruc-
turing of rangeland science in different countries.

There probably can be no general conclusion. This paper
has given two persons’ experiences and views on how to
conduct rangeland field trials. Hopefully many of the
points are in accordance with the experience of others, and
may provide some guidance for other researchers.
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Acow’s nutritional needs change with time according
to her physical state. Poor forage quality can have a
significant impact on calf health and vigor, on calf

weaning weights, and on mother cow reproductive perfor-
mance—both calf crop percent and when the calves are
born. All of these things hit the rancher directly in the
pocketbook. Information on a cow’s nutritional needs has
been available for years. But there has been very little in-
formation on the major forages available to cattle on the
northern Arizona-southern Utah portion of the Colorado
Plateau. Samples of major forages were collected monthly
over a 3-year period and analyzed for crude protein content
(CP), energy content (TDN), and phosphorus (P). During
the last year of the study some samples were also analyzed
for several important micro-nutrients. It is not possible to
display all the data here. Examples from a higher elevation
collection site will be used as illustration and our findings
will be discussed in general. A complete list of ecological
sites and species collected can be found in Table 1.

The information gathered during this study will be used
to discuss the following points:

1) The general pattern of nutritional quality through the 
different seasons

2) Any differences between years, and how these differ-
ences can be tied to rainfall

3) How cool-season grasses compare to warm-season 
grasses, and how grasses compare to browse

4) Whether or not there are differences in forage quality 
between low and high elevations

Protein (CP)

Generally speaking, crude protein content needs to be
around 7% to satisfy the needs of rumen microbes. Below
this threshold, especially as it gets down close to 6% or
l o w e r, forage intake begins to drop sharply. Forage di-
gestibility will also be reduced. Our study data strongly
suggests that crude protein should be regarded as the
nutrient most likely to be deficient. There are two sea-
sons when forage CP content drops below required lev-
els—the dormant season during the winter months and the
“summer slump” period. Of the two, the summer slump pe-
riod is the most variable from year to year. At higher eleva-
tions around 5,000 feet, over the three years of this study,
the winter dormant season consistently covered all of
December, January, February, and at least the first half of
March. Two of the three years studied had poor late sum-
mer and fall moisture. Crude protein contents of three for-
age species from the same site near 5,000 feet  are repre-
sentative of the typical pattern observed (Figure 1).
Included is the “typical” nutrient requirements of a mature
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Fig 1. Protein content of key species on Gypsum Upland (average of
three years).



cow of average size which calves in March. The require-
ment line assumes no net weight loss or gain by the cow,
except for the fetus.

High Desert—The cool-season grasses Indian ricegrass,
needle-and-thread, and muttongrass all begin a rapid in-
crease of crude protein content around the middle of
March; CP peaks in April and early May and has dropped
below the requirement line again by June. Bottlebrush
squirreltail follows a similiar pattern except that CP content

begins to climb earlier and is generally above the require-
ment line by the middle of March, making it a very valu-
able early spring forage. All cool-season grasses sampled
had poor CP content through the months of June, July, and
August. Precipitation in June and July had little effect on
these grasses but good moisture in the late August-early
September period provided a response, especially in nee-
dle-and-thread and muttongrass. Precipitation was below
average in the winter and spring of 1996; peak CP content
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Table 1
LAND RESOURCE UNITS (LRU’s), ECOLOGICAL SITES, AND SPECIES SAMPLED

SITE SPECIES ELEVATION

D30-2 MOHAVE DESERT SCRUB  
PRECIPITATION 6-9” PER YEAR

Sandy Upland white bursage 2105 feet
Nevada Mormon tea
winterfat
white ratany
big galleta
Indian ricegrass
sand dropseed
desert globemallow

Cobbly  Limy Upland (Deep) bush muhly 2605 feet

Sandy Wash wooly-fruited bursage 3020 feet

D35-4 COLORADO PLATEAU COLD DESERT GRASSLAND  
PRECIPITATION 7-11” PER YEAR

Gypsum Upland winterfat 4715 feet
galleta
gyp dropseed

Sandy Loam Upland (Calcareous) fourwing saltbush 4930 feet
Nevada Mormon tea
winterfat
galleta
Indian ricegrass
needle and thread
sand dropseed
black grama

D35-3 COLORADO PLATEAU SAGEBRUSH-GRASSLAND  
PRECIPITATION 10-14” PER YEAR

Shallow Loamy Nevada Mormon tea 5150 feet
blue grama
galleta
Indian ricegrass
needle and thread
bottlebrush squirreltail

D39-3 GRAND CANYON WOODLAND-SHRUB  
PRECIPITATION 13-17” PER YEAR

Limestone Slopes cliffrose 6440 feet
blue grama
muttongrass
bottlebrush squirreltail



of the cool-season grasses was lower in this year, and did
not last as long as in 1997 and in 1998. CP content during
the dormant periods was the same in all years.

All the samples of warm-season forage grasses that we
collected (galleta, sand dropseed, blue grama and black
grama) show a similar pattern. All species responded to
spring moisture and warmer temperatures with an increase
in CP which began in April and peaked in May. Both gal-
leta and sand dropseed show a
marked increase during May and
often the CP content was well
above the requirement line, while
blue grama and black grama CP
rose much less in the spring—in
most samples CP did not reach the
requirement line. Crude protein
content in warm-season grasses dur-
ing the summer is very dependent
on moisture. It responds quickly to
rain, and can drop back down just
as quickly if the rains do not contin-
ue. It seems that there are species
d i fferences. All the grasses had
good CP content with summer
growth, but blue grama was much
higher than galleta, while sand
dropseed fell between them. Black
grama CP appears to be similiar to
galleta during the summer. During
the winter dormancy, however,
black grama appears to be a little
higher than the other three warm-
season grasses. We only had one sam-

ple each month for black grama, but
our observation is consistent with
other desert areas in Arizona where
black grama is a more common
grass and is often merely semi-dor-
mant during the winter.

Perhaps the most important ob-
servation on the browse species we
sampled during this study is that
during the dormant period each
shrub species sampled had consid-
erably higher CP content than any
of the grasses. In fact, many of the
samples taken from December
through March each year had pro-
tein levels at or above the require-
ment line. Shrub CP levels were
also high compared to grasses dur-
ing the “summer slump” period.
While it is beyond the scope of this
summary to discuss how the tannins
and phenolic compounds present in
shrubs impact their actual di-
g e s t i b i l i t y, it is fair to say that
available CP content is probably

somewhat lower than our numbers suggest. However, this
does not lessen the importance of these browse species to
the rancher—they can represent a great deal of money in
saved supplementation costs. Two browse species collected
on the upper desert—fourwing saltbush and winterfat—
show a spring peak of CP content in April or May, between
the cool-season and warm-season grasses, followed by a
drop in protein in June and July. Like warm-season grasses,
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Sandy Loam Upland site.

Gypsum Upland site used for graphs.







Selenium (Se)— Average selenium levels in the grasses
we sampled range from 0.4 ppm to 1.2 ppm, with a com-
bined average of 0.8 ppm for thirty samples. Selenium in
browse species appears to be considerably higher, ranging
from 0.9 to 3.3 ppm with an average of 1.9 ppm for twen-
ty-four samples. These figures indicate quite strongly that
forage selenium levels are well above minimum require-
ments of 0.1 ppm, and selenium supplementation does not
appear to be necessary in our sampling areas. Two samples
of the 24 total samples showed selenium levels above the
recommended maximum of 4.0 ppm—since browse
species are rarely the majority of the diet in this area, this
should not be considered a problem. There were indica-
tions that selenium levels increase during the growing sea-
son and drop back down during plant dormancy. 

Molybdenum (Mo)—The functions of molybdenum are
not well understood, but it has been shown to be a neces-
sary part of certain enzymes. Minimum requirement levels
have not yet been established, while maximum levels have
been set at 10 ppm. There is no evidence that molybdenum
deficiency occurs in cattle under practical conditions.
Molybdenum levels of our samples varied a great deal
from month to month, but the average ranged from 0.6 ppm
to 1.2 ppm, with an average of 0.8 ppm for all samples.
There was no significant difference between shrubs and
grasses. These numbers mean that there is probably no de-
ficiency of Mo, and our observed levels are well below re-
ported levels of toxicity. It is well documented by research
that low levels of Mo can cause a deficiency of copper;
Mo levels above 2 ppm have also shown a need to increase
dietary copper. Supplementation of molybdenum is not in-
dicated; it may be better to increase copper instead.

Copper (Cu)—It is recommended that a dietary level of 10
ppm is generally adequate for copper, but this is highly de-
pendent on the levels of molybdenum and sulfur. High lev-
els of either one, or especially both together, can increase
dietary Cu requirements to 15 ppm or more. The maximum
recommended level is 100 ppm. Forage Cu levels on the
Arizona Strip should be considered quite deficient. Av e r a g e
copper in grasses ranged from 1.3 to 2.2 ppm, with all grass
samples averaging less than 2.0 ppm. Copper content of the
browse species appears to be considerably higher, but the
average is still less than 8 ppm. With the high levels of sul-
fates present in much of the drinking water in this area, the
higher recommended level of dietary copper is most likely
needed. Forage Cu levels are substantially below this, and
copper supplementation is strongly indicated.

Manganese (Mn)—Manganese requirements for repro-
duction are higher than for growth and skeletal develop-
ment, and the recommended minimum diet level is 40 ppm.
Because maximum levels are set at 1,000 ppm toxicity is
not likely to be a problem, although high levels of Mn can
a ffect absorption of other minerals. Our study indicates
some distinct variability among species. At higher eleva-
tions, grass Mn levels averaged 50 ppm while shrub
species averaged somewhat higher at 114 ppm. Wi n t e r f a t
seems to be significantly higher than other shrubs. Overall,

forage from the high desert seems to contain adequate Mn.
Only two species were analyzed from the low desert - big
galleta averaged 28 ppm while the shrub white ratany aver-
aged 15 ppm. Although much more sampling needs to be
done, the tentative conclusion from our study is that Mn
may be deficient on the lower-elevation range.

Zinc (Zn)—Minimum dietary levels for zinc have been
established at 30 ppm for beef cattle in most situations,
while the maximum is set quite high at 500 ppm. High lev-
els of calcium interfere with zinc absorption. Zinc levels in
all sampled grass species averaged less than 5 ppm—the
shrubs were somewhat higher but their average was under
10 ppm. These numbers strongly indicate a need for zinc in
a mineral supplement.
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Prescribed Burn Treatment
The prescribed burn (2200 acres), performed in the fall of

1981 was of moderate intensity, closely mimicking a natur-
al fire for the vegetation type. 

Mechanical Push Treatment
A 1964 mechanical push with a D-7 caterpillar (11 0 0

acres) of mature juniper and pinyon trees, was completed
during fall and winter of 1964. Reseeding was attempted
on the push treatment site with weeping lovegrass, and yel-
low blossom sweet clover. Both were applied at two
pounds per acre. 

Evaluation
Each of the three treated sites and adjacent control areas

were evaluated in 1997. Basic vegetation sampling includ-
ed: a 3.28 square foot frequency frame analysis for the de-
termination of herbaceous cover frequency, bare soil and
litter dispersion; Point-Center-Quarter analysis for tree
density and frequency determination; a Crown Diameter
analysis to determine percent crown cover area of tree
species; and a Line Intercept method to measure percent of
shrub cover by species over a 656 foot transect line.

Data obtained from the frequency frame and point-center
-quarter field sampling methods were analyzed for signifi-
cant differences using a standard two-tailed T-test.

E ffects of Treatments on Plant Community
Attributes
Herbicide Treatment

Of the three range treatments sampled for grass cover,
only the herbicide treatment had significantly higher grass
composition compared to the adjacent untreated control site
vegetation (Table 1). The herbaceous composition on this
study site consisted mainly of introduced annual grasses and
forbs, especially cheatgrass and red brome. Introduced
grasses found on the herbicide treatment were not present
on the other sites. In the herbicide treatment, forbs appeared
to be overshadowed by the more developed grass communi-
t y. One exception was flannel mullein, which was quite
prominent on this site because of its size. Flannel mullein is
an exotic species, which is partial to disturbed ground but
was not present on any of the other treatment or control
sites. Because of heavy tree and shrub density, no forbs
were recorded on the herbicide control site. Ground litter,
which consists of previous season’s undecomposed org a n i c
material, was more abundant directly under individual
shrubs and the herbaceous canopy on the herbicide treat-
ment site. It was very limited in the open areas between
shrub and tree clusters. Litter frequency on the ground var-
ied with canopy cover. The herbaceous canopy structure in
the herbicide treatment appeared to be directly related to the
encounter frequency (28.5%) of litter on the ground.
I n t e r e s t i n g l y, the bare soil component of this site was also
comparatively high in certain areas. Although larger Utah
juniper was more abundant than mature single needle piny-
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on in the herbicide treatment, young pinyons were more
plentiful and resulted in higher mean basal area, but less
ground cover. The most effective treatment against woody
shrubs was the herbicide with 0% cover of turbinella oak
over the 656 foot transect, compared to a 34% cover of tur-
binella oak on the control transect in this same treatment.

Prescribed Fire Treatment
The herbaceous cover measured on the fire site was com-

prised of native species, which were encountered in similar
quantities on the treatment and control sites. As with grass
cover, forbs were sparse on both the treatment and control
fire sites. The fire treatment and control sites had a greater
variety of tree species diversity probably because of their
close proximity to the next higher transition zone of the
ponderosa pine forest. Here, fire had the most impact on
the single needle pinyon. The Utah juniper and the alligator
juniper fared much better on the prescribed fire site and
were represented by more mature trees and fewer seedlings
than the pinyon species. Considering the time frame be-
tween the execution of treatments and assuming the treat-
ment sites are comparable, the prescribed fire treatment
was more effective at suppressing woody shrubs for 16
years than the mechanical push treatment. 

Mechanical Push Treatment
On this site the combination of soil composition and

shrub and tree cover appear to have effectively precluded
grass establishment. Bare soil was common among dense

turbinella oak and manzanita stands. The push control area
exhibited a similar vegetation/bare soil structure between
clusters of shrub and tree (pinyon-juniper) species. The
presence of bare soil (soil unoccupied by herbaceous cover,
litter, or woody species) was common in all three treatment
and control areas, however it was more common between
dense shrubby vegetation in the push treatment. At the time
of evaluation on this site the weeping lovegrass and yellow
blossom sweet clover, seeded during the initial treatment,
were very sparse. The push treatment most effectively re-
duced tree canopy cover by indiscriminately eliminating all
the mature trees that allowed understory shrub species to
become dominant. On the pushed site, tree seedlings were
abundant and widely spaced. Of these seedlings, the Utah
juniper was more common than the single needle pinyon. 

Tree crown cover for all treated areas was higher in the
corresponding control sites, which displayed a greater
abundance of older, larger trees, and therefore better devel-
oped tree canopies. The analysis of all three treatments
(herbicide, fire, and push) revealed a significant lack of
mature tree species, indicating effective control of these
larger canopy woody species since treatment was initiated. 

Tree dominance was determined by mean basal area. The
maximum number of trees per 1,076 square feet (seedlings
over 5 feet tall and mature trees) in the treatments was ap-
proximately half that of the control sites.

Of the seven species of woody shrubs identified on the
three pair of sites surveyed, turbinella oak was by far the
most prevalent species in all control and treatment areas
followed by squawbush and wright’s silktassel. Wo o d y
shrub cover averaged 48% on the control transects and
31% on the treatment transects. 

Rangeland Management Implications
This study suggests that some sites are very stable within

the woody plant community type and will not shift toward
a more desirable herbaceous community even after a dra-
matic disturbance, although continued application of the
particular treatment may have yielded different results. 

The desert grassland communities of central and northern
Arizona are generally found in alluvial, depositional soils,
while chaparral and juniper-pinyon woodland vegetation is
typically found on rocky soils developed in situ. The frac-
tured sub-surface geology and rocky, shallow soil condi-
tions formed from granitic parent material are prevalent in
the Santa Maria Mountains of west central Arizona. This
factor may play a key role in favoring the evergreen shrubs
and trees while limiting the establishment of grasses and
other herbaceous vegetation. The abundance of bare soil
may be an indicator of limited soil organic material. 

Traditional rotational grazing on pastures on the north-
eastern side of the Santa Maria Mountains, including the
three study sites, has continued since treatments were per-
formed. Efforts to achieve a more consistent herbaceous
cover on the landscape that includes the study sites, were
most effective on the herbicide treatment. The dominant pres-
ence of introduced annual grass species has resulted in more
unpalatable, nutritionally inferior grass species and a limited
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Table 1. Treatment and Control Site Measurements for Three
Treatment Types

Herbicide Fire Mechanical 
Push

Grass Encounter 
Frequency (%)    
Sites: treatment 22 4.5 0

control 0 .5 0

Forb Encounter
Frequency (%)   
Sites: treatment 3 2 0

control 0 5 0

Soil Encounter 
Frequency (%)   
Sites: treatment 37 24 38

control 27 24 33

Litter Encounter 
Frequency (%)
Sites: treatment 28.5 17 9.5

control 16 19 27

Tree Crown Cover
in 1,076 square feet (%)
Sites: treatment 3 10 2

control 11 15 11

Number of Trees
in 1,076 square feet   
Sites: treatment 3 4.5 3

control 7 7 8



presence of other native grass diversity. However, consider-
ing this small area lies within a dense shrub cover on a work-
ing cattle ranch, this may be viewed as a desirable outcome
because of the increase in herbaceous forage production. 

Management objectives that concern activities such as
grazing, fire suppression and tree harvesting may be under-
taken with consideration for the pattern of local community
development. Attempting to arrest succession cannot be ac-
complished unless the necessary conditions exist which
favor the desired stage of development. Although the in-
tended outcome of a stable, productive herbaceous commu-
nity was not fully achieved in any of the three disturbance
treatments, the dynamics of the pinyon-juniper and chapar-
ral community are better understood. The establishment of
a desired permanent state that is contrary to the natural mo-
mentum of the vegetation community does not appear to be
possible in the region where this research was conducted. 

Results from this project suggest that fire may promote a
more equal distribution of shrub, tree and herbaceous cover
that would enhance forage production and support a more
diverse ecosystem structure in this plant community. 

Some have suggested that juniper has encroached on
grasslands in the Southwest in the last century. Our results
suggest that the Santa Maria pinyon-juniper community is
not the margin of juniper range but rather well within its
habitat type. Limited soil development, parent material
type and the inherent lack of organic matter suggests that
this area may never have supported a consistent herbaceous
plant community, except for the areas located at or near the
base of the Santa Maria Mountains which are characterized
by more developed soils on alluvial parent material.
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As we enter the 21 s t c e n t u r y,
rangeland livestock grazing in
the western United States con-

fronts a highly uncertain and precarious
future. Current challenges to western
ranching include rapid urbanization, de-
clining profitability, escalating concern
over endangered species, uncertain
knowledge of land use trends and land
condition, noxious plant invasion, and
growing environmental opposition to
public land grazing. It is my hope that
this article will result in better quantifi-
cation of problems confronting western
ranchers and stimulate more thinking
on how they might be resolved.

A Brief Historical Perspective

To develop this subject, I consider
some historical understanding essen-
tial. I refer the reader to Stoddart and
Smith (1943), Hess (1992), Donahue
(1999), and Holechek et al. (2000) for
detailed accounts of the history of
public land grazing in the western
United States from differing perspec-
tives. Rather than go through the vari-
ous pieces of legislation and specific
historical events, I will give my views
on changes I have observed in public
land ranching over the past 30 years
(1970s through 1990s). Various mem-
bers of my family were closely tied to
public land ranching in eastern
Oregon. In my youth (1960s) I wit-
nessed large scale conversion of de-
graded sagebrush rangelands to crest-
ed wheatgrass pastures. The large in-
creases in grazing capacity associated
with these conversions were viewed as
a wonderful thing by my grandad, un-
cles, and parents, whose ranches var-
ied in size from small to large. When I
took college range management class-
es in the 1970s, there was a heavy ori-
entation towards brush control, seed-
ing, water development, and rotation
grazing systems. This orientation was
in step with the widely held view that
food production on every acre would

need to be maximized to feed a rapid-
ly expanding human population. The
idea of using stocking rate reduction
as a range improvement tool was al-
most unthinkable. Keep in mind the
1970s were a period of sky rocketing
inflation and it was generally believed
that food scarcity would be a serious
threat to human welfare before the be-
ginning of the 21 s t c e n t u r y. Rising
food prices during the late 1960s and
1970s resulted in political support for
various cost subsidies to increase red
meat output on public and private
rangelands. In this period, large por-
tions of the western Great Plains were
being rapidly converted to cropland.

In 1980, when I first began teaching
range management at New Mexico
State University, the United States was
on the verge of tremendous economic
change that would persist to the pre-
sent. Ronald Reagan was elected pres-
ident in 1980 and he had a very differ-
ent approach to running the economy
than recent presidents (Johnson,
Nixon, Ford, Carter). His administra-
tion implemented a package of pro-
grams involving tax reductions, tight
monetary policy, increased defense
spending, free trade incentives, and
business deregulation that ended the
stagflation of the 1970s (see Holechek
et al. 2000). These changes, along
with favorable climatic conditions,
caused food shortages to turn into
chronic food surpluses. The real price
of beef adjusted for inflation has been
in a downward trend since 1980.
H o w e v e r, real ranching costs have
gone upward. This has severely re-
duced ranching profitability unless in-
come was generated from other enter-
prises, such as recreation.

Prosperity and the Shrinkage
of Open Space

During the 1990s the United States
has experienced a period of extended

prosperity unrivaled in its history. This
has resulted from numerous techno-
logical breakthroughs as well as a
global trend towards democratic, mar-
ket oriented economics. Great wealth
has been created by the unprecedented
run up in the stock market from 1982
to 1999. During this same period large
scale demographic shift occurred from
the eastern to western United States.
About 16% more people now live in
the 11 western states than in 1990.
Various changes in communication
systems have made the world much
smaller and far more accessible.
Improved communications, rising af-
fluence, and demographic shift have
created tremendous demand for west-
ern rangeland as home sites and
ranchettes. This has elevated private
rangeland property values several fold
over what they would be merely for
grazing. Rangeland fragmentation into
home sites and ranchettes is now ubiq-
uitous in several western states. In
areas such as central Colorado, central
Texas, southern Arizona, central Utah,
and central Oregon former ranching
economies have been almost com-
pletely transformed into seemingly
endless tracts of low density urban
sprawl (Figure 1). Large ranching
areas with low levels of subdivision
still exist throughout Wyoming, south-
west Texas, most parts of New
Mexico, eastern Nevada, southeastern
Oregon, and eastern Montana.
H o w e v e r, if current land use and de-
mographic trends continue, these areas
could be threatened or disappear over
the next 20 to 50 years.

How Much Land Are We
Losing?

There are about 1.1 billion acres of
rangeland in the United States. This
involves 400 million acres of private
and 700 million acres of public range-
land. Based on USDA-NRCS reports
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and other fragmented information, 2-3
million acres of rangeland may now
be lost per year in the 11 western
states and another million are lost in
the Great Plains. Texas, now losing
about 250,000 acres per year, has the
highest rangeland losses to urbaniza-
tion. It is the accelerating trend in
losses that is most disturbing. Data
from USDA-NRCS (1997) indicate
total rangeland losses were about 1
million acres per year for the
1982–1992 period. However losses
may be 3–4 million acres presently
(Figure 1). Western states with the
most rapid rates of rangeland loss are
Texas, Arizona, Colorado, and
California.

It is my opinion that the magnitude of
rangeland losses to urbanization and
fragmentation is uncertain. The first
problem is that uniform, annual survey
techniques across the United States are
not applied. Another problem is that
surveys such as those by the USDA-
Natural Resources Conservation
Service (1997) do not fully quantify
land that is removed from production
and left idle (ungrazed) by scattered de-
velopment. For every 1 acre lost to sub-
divisions directly another 3 to 10 acres
may be lost from the ranching base due
to fragmentation (see Liffman et al.
2000). This, however, needs to be stud-
ied. Development of sound solutions to

any problem depends on knowing the
magnitude, location, and rate of change
in factors causing the problem.

Ranching Problems on the
Urban Fringe

Scattered subdivisions that extend 30
to 60 miles from metropolitan areas
such as Phoenix, Tucson, Denver, Salt
Lake City, El Paso, and Albuquerque
severely compromise remaining ranch-
es by increasing property taxes; van-
dalism; restrictions on management
practices such as burning, weed con-
trol and predator control; marauding
dog problems; trespass; carelessness
with gates and fences; loss of livestock
from theft and vehicle accidents; and
liability (Huntsinger and Hopkinson
1996). We are increasingly encounter-
ing all of these problems on the New
Mexico State University Chihuahuan
Desert Rangeland Research Center 15
miles north of Las Cruces. Large scale
rangeland fragmentation now extends
20 miles or more along all major roads
that radiate from Las Cruces. El Paso
and Las Cruces are now almost com-
pletely connected into a linear metro-
plex about 80 miles in length and 5-10
miles in width. Bureau of Land
Management rangelands bordering the
metroplex are generally scheduled for

future development. Because there is
little long term land use planning, I
foresee no end to this accelerating
trend of rangeland conversion.

Other Problems from
Rangeland Conversion

I recognize that land development is
an important part of progress, and that
the changes previously described may,
in many cases, be beneficial to human
welfare. However, it troubles me that
the haphazard, poorly planned pattern
of development occurring in several
western states is so wasteful of both
space and water resources.
Continuation of the present patterns of
western land development may result
in many future environmental and eco-
nomic problems.

Infrastructure (roads, electricity,
sewage, water, telecommunications)
costs for low density housing associat-
ed with urban sprawl, scattered subdi-
visions, and 10 to 40 acre ranchettes
are typically 2 to 4 times those associ-
ated with high density housing within
city or town perimeters. These costs
are rapidly driving up property taxes
in many western counties. The long
commutes associated with scattered
land development increase pressure on
existing highways and demand for
new roads and highways. These com-
mutes also increase fossil fuel con-
sumption and air pollution associated
with motor vehicle travel. Another
concern centers around depletion and
contamination of ground water sup-
plies. Water experts predict that many
of the subdivisions in the southwest-
ern USA will run out of water if an-
other 1950s style drought should
o c c u r. Contamination of remaining
ground water supplies is becoming a
serious problem in some areas.

Livestock Grazing Versus
Other Uses

The shrinkage of private rangeland
in the western states and rapidly grow-
ing human populations has made pub-
lic rangelands more valuable for prod-
ucts such as wildlife, recreation,
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Fig. 1. Conversion of a central Oregon ranch into housing in July 2000. The author observed
widespread conversions of rangeland to urban housing and ranchettes on a circular trip
through California, Oregon, Nevada, Arizona, and New Mexico in summer 2000.





ecological condition in 1952 com-
pared to 1999. However, there was
considerable change within decades,
primarily due to climatic variability.

This same survey attempted to char-
acterize the extent of the overg r a z i n g
problem. Estimates have varied con-
siderably among locations and years.
Fragmented rangelands near cities and
major travel corridors had much lower
ecological condition scores and more
o v e rgrazing than those in remote
areas, in large tracts, and away from
major roads. About 15 to 20% of the
rangeland was considered heavily
grazed in remote areas while along
major highways and near cities 40 to
50% was heavily grazed. Noxious
plant invasion was a much more seri-
ous problem on the rangelands near
towns and cities than those in remote
areas (Figures 4). This is due to distur-
bances such as road building, cultiva-
tion, and severe overgrazing from
using small rangeland parcels as live-
stock holding areas. While these data
may have limitations in an absolute
context, I believe they accurately re-
flect the impacts of development on
the overgrazing problem.

It is my observation that rangeland
conditions vary tremendously within

and between states. As an example,
most of the Coronado National Forest
in southern Arizona is in a high seral
condition and lightly to conservatively

grazed while the Gila National Forest
in south-western New Mexico is larg e-
ly in mid seral condition and receives
moderate to heavy grazing intensities.
A big part of the problem on the Gila
is widespread pinyon-juniper invasion
and large increases in elk populations
over  the past 25 years. Although these
problems have not been caused by
ranching, they definitely affect the eco-
nomic viability of ranching.

On numerous trips through the
California annual grassland I have no-
ticed very little overgrazing (Figure
5). I believe research-extension efforts
to promote residue based range man-
agement explains the high condition
of these rangelands. My recent experi-
ences in New Mexico indicate that ed-
ucational programs can be quite effec-
tive in convincing ranchers to conser-
vatively stock and maintain residual
vegetation for watershed, vegetation,
and wildlife habitat protection.

Some Final Thoughts

Shrinkage in the land base, declining
ranching profitability, the anti-grazing
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Fig. 4. Rangelands near cities and major highways are much more fragmented and have higher
proportions that are in low ecological condition and are overgrazed than those in remote loca -
tions. Noxious plant invasion is a serious problem on this fragmented rangeland in southwest -
ern Texas.

Fig. 5. The author has observed very little overgrazing in various trips through the California
annual grasslands. Even near large urban areas such as San Francisco (above photo) annual
grassland rangelands are generally quite well managed. The author attributes this to well
thought out research-extension programs by the California land grant universities.



movement, and rangeland degradation from brush and nox-
ious plant invasions interact to seriously imperil the future
of western ranching. To resolve these problems, better in-
formation is needed on trends in rangeland uses, extent of
overgrazing problems, and rangeland ecological condition.
The amount of remaining rangeland in the western United
States, as well as the actual annual loss rate, are both sub-
ject to question. Models are needed that project future land
use patterns under different demographic, economic, regu-
latory, and temporal scenarios. The public needs to be bet-
ter informed on the rate of loss of rangelands and on the
benefits of rangelands and ranching. It is my observation
that the importance of rangelands in providing products
such as open space, clean water, clean air, biodiversity, es-
thetics,  recreation, and wildlife are not well understood.
D i fficult choices will have to be made sooner or later on
the issue of protecting private property rights versus pro-
tecting large landscapes in a relatively underdeveloped
state for their ecosystem services. With appropriate tech-
nology, ranching can enhance many environmental and so-
cial values and is compatible with most others (see
Huntsinger and Hopkinson 1996). We must better commu-
nicate the importance of rangelands and ranching to the
public through the public education system.

Conservation easements are a means by which ranchers
can transfer development rights to private org a n i z a t i o n s ,
such as The Nature Conservancy or state and local govern-
ments, for monetary compensation and/or tax breaks. Some
western states, such as California, now provide tax breaks
to ranchers who own rangelands with important ecological
and/or scenic values, and agree to not develop these areas. I
believe conservation easements will become very impor-
tant in rangeland preservation in the twenty-first century.

Ranching cooperatives offer considerable opportunity for
small and medium sized ranchers to increase their prof-
itability (Ward 1998). Although they generally require
ranchers to give up some of their independence, this ap-
proach can greatly reduce ranch purchasing costs and im-
prove marketing power.

I believe few western ranchers have taken advantage of
the great opportunities to increase their incomes through
diversification. Ward (1998) points out that diversification
can include better ways to process and market traditional
livestock products (meat) as well as diversification into
other enterprises. It is my observation that ranch diversifi-
cation into other enterprises, such as fee hunting, wildlife
viewing, get-away-lodging, fee fishing, golfing, trail trips,
and rodeo stock production is just starting its big take off.
Better information is needed on the risks and rewards from
these endeavors.

The rangeland resource base in the western United States
is still quite vast. History shows that the amount of range-
land in the United States over the past 100 years has been
somewhat unstable. Large-scale conversions to farmland
occurred in the 1910s and 1970s while major farmland
conversions back to rangeland occurred in the 1950s and
1980s. Former rangelands in the western United States near

the large urban centers that have been converted to low
density housing will probably never again be rangeland.
H o w e v e r, problems relating to water and energy scarcity
could reverse the conversion of the more remote and less
scenic rangelands to ranchettes. Considerable farmland
could be converted back to rangeland because of sale of
water rights to urban users and depletion of aquifers.

I believe that western rangelands over the next 100 years
will probably shrink by 25 to 40%. This is due to an ex-
pected doubling of the human population in the United
States from 280 million now to 560 million in 2100 and
continued demographic shift to the West. However, this
still leaves a land base of 700 million acres, which is sub-
stantial. Better management of remaining rangelands
through brush control, seeding, controlled burns, and im-
proved grazing techniques have great potential to increase
their productivity for livestock, water, wildlife, and other
amenities, largely offsetting the loss of the land base.
Individual rancher survival will depend on their capability
to take advantage of the opportunities associated with so-
cial and demographic change.

Literature Cited and Other Reading

Donahue, D. L. 1999. The Western Range Revisited. University of
Oklahoma Press, Norman, OK.

Galt, D., J. Navarro, J. McCormick, and J. L. Holechek. 1999.
Forty-six year trend in range condition in southwestern New
Mexico. Livestock Research Briefs and Cattle Growers’ Short
Course. New Mexico State Univ. Coop. Ext. Serv., Las Cruces,
N.M.

Hess, K., Jr. 1992. Visions upon the land. Island Press, Covelo,
Calif.

Holechek, J. L. R. Cole, J. Fisher, and R. Valdez. 2000. Natural
Resources: Ecology, Economics, and Policy. Prentice-Hall, Upper
Saddle River, NJ.

Huntsinger, L. and R. Hopkinson. 1996. Viewpoint: Sustaining
rangeland landscape: A social and ecological process. J. Range
Manage. 46:167–173.

Liffman, R. H., L. Huntsinger, and L. C. Forero. 2000. To ranch
or not  to  ranch:  Home on the range? J .  Range Manage.
53:362–371.

Raymond, L. 1997. Viewpoint; Are grazing rights on public lands a
form of private property? J. Range Manage. 50:341–438.

Stoddart, L. A. and A. D. Smith. 1943. Range Management.
McGraw-Hill Book Company, New York, N.Y.

United States Department of Agriculture-Natural Resources
Conservation Service. 1997. A Geography of Hope. U.S.
Government Printing Office, Washington, D.C.

Ward, N. 1998. Sustainable ranching: a rancher’s perspective. 

February 2001
21

Author is professor of range science, Department of Animal and Range
Sciences, New Mexico State University, Las Cruces, New Mexico 88003. This
paper was supported by the New Mexico Agricultural Experiment Station and
was part of project 1-5-27417.





Area in exchange for compensation
from a host of conservation founda-
tions.  Permits were retired on Park
Service, Forest Service and Bureau of
Land Management lands. The transac-
tion was also supported by the Nevada
C a t t l e m e n ’s Association, the Nevada
Commission on Tourism, and the U.S.
Fish and Wildlife Service. A total of
2,429 AUM on 101,000 acres were re-
tired for approximately $2.20 per acre
or $90.61 per AUM.

Grand Stairc a s e - E s c a l a n t e
National Monument, Utah • In
1998/9 the Grand Canyon Trust negoti-
ated and raised funds to close or par-
tially close eleven grazing allotments in
the Grand Staircase-Escalante National
Monument and nearby Glen Canyon
National Recreation Area. Five permit-
tees agreed to trade allotments or relin-
quish their permits to the BLM in ex-
change for fair compensation from
Grand Canyon Trust. The BLM admin-
istratively retired the permits by
amending the Escalante Management
Framework Plan to reallocate forage to
"wildlife, watershed conservation, ri-
parian and fisheries."3 Four allotments
were closed in their entirety and por-
tions of four other allotments were also
closed, removing 3,853 AUMs from
nearly 100,000 acres on 132 miles of
southwestern riparian canyons.
A d d i t i o n a l l y, grazing reductions were
achieved on three upland allotments
amounting to 1,377 AUMs.

Owyhee Canyonlands, Idaho • In
1998 the U.S. Air Force sought to cre-
ate a bombing range in the Juniper
Draw on the East Fork of the Bruneau
River in southeastern Idaho. One graz-
ing permit had to be retired before the
area could be used for training.
Legislation sponsored by then-Senator
Dirk Kempthorne (R-ID) authorized
the Air Force to "buy out" the permit.4

In addition, the Air Force was directed
to purchase replacement AUMs on an
adjacent allotment from another
rancher and transfer those to the dis-
placed permittee as additional com-
pensation for his loss. The displaced
Juniper Draw permittee was compen-

sated at about $110 per AUM on
12,000 acres, while the grazer provid-
ing replacement grazing privileges re-
ceived about $150 per AUM
($340,000). This may be the weakest
example of economically eff i c i e n t ,
permanent permit retirement due to
the unrealistically high price and the
fact that the Air Force recently began
leasing grazing again on the allotment
it paid over $1,000,000 to close.

Desolation Canyon WSA, Utah •
Although within a wilderness study
area, the Elliot Mountain, Bighorn
Benches, Trail Canyon and Little Park
grazing allotments in Desolation
Canyon were badly degraded by do-
mestic sheep grazing in the late 1980s.
Conservationists, seeking to improve
habitat for bighorn sheep in the
canyon and to remove the threat of the
wild sheep contracting a fatal disease
carried by domestic sheep, suggested
the livestock operator retire his permit
for compensation. The operator agreed
and was paid by the Utah Division of
Wildlife with funds donated by private
interests. Meanwhile, the BLM drafted
a planning amendment to allocate all
available forage on the allotments to
wildlife and designated them the Gray
Canyon Wildlife Management Area.
Although the BLM is not legally re-
quired to manage the allotments as
cattle free, the agency is wisely yield-
ing to public pressure to permanently
exclude livestock grazing from the
area. The deal involved $30,000 to re-

move sheep from 125,000 acres, ap-
proximately $13 per AUM.

Bear Va l l e y, Frank Churc h - R i v e r
of No Return Wilderness, Idaho •
The Elk Creek Allotment in the Frank
Church-River of No Return Wi l d e r n e s s
includes much of the Elk Creek
drainage in Idaho, a tributary to the
Snake River and prime riverine habitat
for federally threatened or endangered
chinook salmon, steelhead, bull trout
and westslope cutthroat trout. In 1998
then-Senator Dirk Kempthorne (R-ID)
proposed that the Bonneville Power
Administration use fish restoration
funds to purchase and retire the grazing
permit for the allotment to protect and
restore habitat for these sensitive
species. The power agency agreed to
the proposal (partly in an attempt to
shift the Snake River dam removal de-
bate to salmon habitat restoration), as
did the Idaho Department of Fish and
Game and Shoshone-Bannock Tr i b e s .
The livestock operator volunteered to
retire the permit. Although there was
some concern over how BPA and the
Forest Service could legally retire the
permit, BPA eventually paid for the
permit outright, and the Forest Service
drafted a planning amendment to the
forest management plan to retire the al-
lotment. The cost was $145,000 for
1350 AUMs on 49,000 acres. 

Death Valley National Park,
California • Although the California
Desert Protection Act permanently
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Campground, Great Basin National Park.



grandfathered livestock grazing in
Death Valley National Park,5 a provi-
sion in the Draft Environmental Impact
Statement/General Management Plan
for the park would retire grazing per-
mits in the same manner as was done in
Great Basin National Park.6 The Park
Service is using its general manage-
ment authority to allow for permit re-
tirement. The revised DEIS/Plan will
be finalized in 2001. 

Capitol Reef National Park, Utah
• The future of livestock grazing in
Capitol Reef National Park has been
in contention since its establishment in
1971. Disputes over a phase-out of ex-
isting permits helped ignite the sage-
brush rebellion, and resulted in federal
legislation that assured continued

grazing in the park for decades. Then,
in 1988 the Park Service was appro-
priated funds (and authorized) to pay
ranchers to retire their grazing per-
mits. Seventy percent of grazing in the
park was retired over the next several
years. However, increases in the value
of grazing permits gradually priced
the Service out of the market (which
was statutorily limited to a maximum
payout of $52/AUM). In 1998/9 two
permits for the 11,688 acre Cathedral
Allotment, the last active allotment in
the northern third of the park, came on
the market. Unable to meet the asking
price for the Cathedral permits, the
Service approached the Grand Canyon
Trust about making up the diff e r e n c e
between the price and what the
Service could legally pay. The Tr u s t
agreed. With the retirement of the
Cathedral permits, only two permits
for grazing in the park still exist.

A rches National Park, Utah • In
1998 Congress added Lost Spring
Canyon (3,140 acres) to Arches
National Park. Under BLM owner-
ship, the entire Lost Spring Canyon
system had been grazed for many
years by one permittee. As Congress

considered adding the canyon system
to the park, the Grand Canyon Tr u s t
reached an agreement with the permit-
tee to retire his grazing permit.
Congress enacted language authored
by the Grand Canyon Trust in the Lost
Spring Canyon bill that gave legisla-
tive backing to the retirement deal and
directed the Park Service to close the
allotment as soon as the permit was
relinquished.7 With all the preliminary
work completed, the permittee was
compensated and the permit retired
the day after the legislation was signed
into law. This permit retirement was
the result of foresight and good work-
ing relationships between the Grand
Canyon Trust, Arches National Park
staff, Rep. Chris Cannon (R-UT), and
the permittee. 
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5P.L. 103-433 § 306(a) (“The privilege of grazing do-
mestic livestock on lands within the park shall contin-
ue to be exercises at no more than the current level,
subject to applicable laws and National Park Service
regulations”).
6Alternative 1: Proposed Action. GRAZING/RANGE
MANAGEMENT. “The park would also work with
conservation organizations to purchase grazing per-
mits from willing sellers. Once a grazing permit was
purchased and the new owners (i.e., conservation or-
ganizations) request retirement, it would be perma-
nently retired.”

716  U.S.C. 272a.
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Forms of sheep husbandry
Partitioning of the 554 farms in the

study area by size shows 52% of the
farms are small (up to 5 ha) whereas
20% of the farms have more than 50
ha of land. Approximately 92% of the
land is in relatively large farms. The
smaller farms are operated by the
owners and their families who usually
do livestock farming as an additional
income to other occupations. The
owners of the large farms usually do
not live on their land. The work on
these farms is done by paid employ-
ees. The major farm products are milk
lambs (c o rd e ros lechales) and mast
lambs ( c o rd e ros pascuales ). Milk
lambs are exclusively fed by milk,
while the mast lambs are weaned one
month after birth and from then on re-
ceive mast fodder concentrate. Other
products like adult sheep, wool, and
sheep milk have a low market value
because they are rarely consumed in
Spain. Ewes and bucks are usually
kept on the pastures all year round.
The lambs are raised in feedlots until
they are sold because free-range graz-
ing is considered a decrease of quality.
The Spanish market is characterized
by a demand for lamb meat with a
very bright color. Free-range grazing
lambs with their dark red colored meat

and their relatively flavored taste are
scarcely marketable. Basic nutrition
for adult animals is provided by graz-
ing. In summer hay and a mixture of
barley, corn, and soy are supplied. The
majority of the farms in Cuatro
Lugares operate with a reproduction
system of three births in two years per
ewe. Some farms make use of vaginal
sponges impregnated with prosta-

genes. The aim is to get a better in-
semination by rut synchronization if
the natural breeding attempts are un-
satisfactory in spring. 

Before the 1950s almost all farm op-
erations moved their sheep to pastures
in the mountainous north during the
summer drought (Figure 4). Only 100
farms in the whole province of
Cáceres realize these livestock move-
ments called transhumance nowadays.
The transhumance of livestock today
is carried out with trucks. Reasons for
the abandonment of the transhumance
system are difficulties in finding
leasehold land, the progressive de-
struction of cattle routes due to human
development and road construction,
and low prices for fodder in compari-
son to the costs of manpower. Another
problem is the lower productivity in
the transhumant operation with just
one lamb per ewe and year instead of
two lambs in three years in the station-
ary operation. 

New strategies of income mainte-
nance

Animal husbandry will be exposed
to strong competition through meat
imports as a result of the planned re-
duction of trade obstacles in the
European Union (EU) in the near fu-
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Fig. 3. Extensive fodder cultivation in the dehesas.

Fig. 4. Merino sheep migrating to their winter pastures in dehesas.



ture. Even today Spain is a net im-
porter of meat stock and lamb meat
from other EU member countries (es-
pecially Ireland, Great Britain and the
Netherlands) as well as from New
Zealand and Argentina. The degree of
s e l f - s u fficiency has continuously de-
clined in recent years. To stay compet-
itive, sheep farmers in Cuatro Lugares
are pursuing two strategies: the organ-
ization in cooperatives and the certifi-
cation of sheep products with quality
and origin labels.

Organization in cooperatives
There are more than 4000 agricultural

cooperatives with a total of 2.5 million
members in Spain. Within the study area
there are two cooperatives of sheep
farms. The Cooperativa Cuatro Lugares
was founded in 1992 and markets
lambs, adult sheep, and wool of 92 en-
terprises to end-consumers and whole-
salers. Cooperative members receive
higher prices than by standard market-
ing strategies. The cooperative buys and
delivers approximately 2000 tons of
fodder per year to its members at re-
duced prices. With an average flock size
of 500 sheep the cooperative COPRE-
C A1 is an alliance of the big landowners.
Members of the COPRECA sell their
products to wholesalers in the Spanish
centers of consumption. As another op-
tion they can use the cooperative slaugh-
terhouse with a connected carving house
in the area of Madrid which sells its
lambs directly to the consumer.
Moreover the alliance has its own classi-
fication center whose objective is the
better division of meat stock according
to weight, breed, and other quality crite-
ria. As a result, they can guarantee
steady quality and realize higher profits.

Quality and origin labels
Marketing through origin and quali-

ty labels is very important in Spain.
About 10% of farm products carry
such a label. Criteria are either a de-
fined geographical origin, a special
livestock breed or the guarantee of a
certain quality. The origin and quality

label CORDEREX2 (Figure 5) and the
label of certified organic agriculture
according to CEPAE3 are an important
part of agriculture in the area.
CORDEREX requires its members to
raise their sheep in Extremadura, to
have a base of the indigenous merino
breed in the livestock and to slaughter
the lambs in Extremadura. Moreover,
a string of quality and hygiene criteria
during breeding, processing, and stor-
age is required. This label gives a spe-
cial emphasis to the geographic origin.
C O R D E R E X ’s aim is to label 15 to
30% of the mast lambs of
Extremadura. Three months after its
establishment in 1997 there were more
than 500 membership applications
from farms. The CEPAE is an institu-
tion authorized from the EU to pre-
scribe norms for organic agricultural
livestock production. Its most impor-
tant criteria are the prohibition of per-
manent stabling, the obligation to use
fodder that has been produced accord-
ing to EU standards for organic agri-
culture and the prohibition of hormone
applications. Supported by the incen-
tive of EU benefits for conversion to
o rganic agriculture, the CEPAE at-
tracted 950 member farms in
Extremadura in 1998. However a sep-
arate added-value marketing of organ-
ically grown food does not yet exist in
the area. 

New economic orientations in the

area are eco-tourism and hunting. This
sector is presently not very important
because the visiting season is short,
and tourist infrastructure is not well
developed. However it is a potentially
important area which is currently
growing. 

Prospects
The trend to emphasize traditional

high-quality farm products typical for
the region as a reaction to the econom-
ic challenge by the market has so far
been successful and has added values
to livestock production. Spanish con-
sumers have shown a high readiness to
pay increased prices for quality prod-
ucts and regional specialties. As a side
effect farmers may be able to get fur-
ther income through benefits from EU
agro-environmental programs by em-
ploying traditional practices. These
programs are designed to support agri-
cultural production methods that are
compatible with protection and im-
provement of the environment (like
o rganic agriculture or the use of en-
dangered, indigenous breeds). Their
importance in the EU’s subsidy sys-
tem is very probable to increase.
Traditional husbandry practices can
benefit rural tourism as well, because
they keep the landscape unique and at-
tractive for visitors. 

Potential conflicts with biological
conservation in the area are the occa-
sional use of pesticides and mineral
fertilizers, high stocking levels, the
abandonment of traditional pastoral
techniques, and the neglect of the tree
layer. The holm oaks are of significant
conservation importance but their
products like acorns (for hog mast),
firewood, and charcoal are not prof-
itable any more. Livestock grazing
seems to be a relevant factor of their
failing regeneration that threatens the
long-term stability of the ecosystem.
Credibility and statement of power of
existing quality and origin labels like
C E PAE or CORDEREX would be
strengthened with a stronger consider-
ation of these issues.

At present farmers and members of
the environmental community in
Cuatro Lugares are trying to bridge
the gap between them and to cooper-
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Fig. 5. Quality and origin label CORDEREX.

1Corderos Precoces Cácereños (Precocious Lambs of
Caceres)

2Cordero de Extremadura (Lamb from Extremadura)
3Consejo Extremeño de la Producción Agraria
Ecologica (Council of Organic Agricultural
Production in Extremadura)



ate closely. Initiatives in other parts of
Spain (e.g. in the Valle del Jerte) have
shown that an alliance of all local in-
terest groups can advance agriculture,
tourism, regional development, and
nature conservation likewise.
Considering the compatibility of bio-
diversity conservation and low-input
agriculture, the connectedness of local
people with dehesas and livestock, and
the commitment of farmers and con-
servationists the requirements for the
success of such an alliance in Cuatro
Lugares should be met.
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A Simple Method for Preparing Reference Slides of Seed

Maria A. Dacar and Stella M. Giannoni 

Microhistological analysis is a common and successful method for
determining micromammal diets but has limitations on fecal sam-
ples by underestimating some plant parts such as seed and overes-
timates parts such as leaf epidermis. A method was developed
using a macerating solution of sodium bicarbonate for preparing
reference slides of seeds. The technique does not require expensive
dangerous chemical, permits separation of seed coat layers, and
can be used on fresh or fossil feces. The technique allows for an
easier and better preparation of reference slides of hard tissues.

Watershed Vegetation and Water Yield Dynamics
in an Edwards Plateau Watershed

X. Ben Wu, Eric J. Redeker, and Thomas L. Thurow

Increased woody cover has special significance in the hydrology
of semi-arid rangelands of the western United States that are relied
on as sources of water, such as the Edwards Plateau Region of
Texas. A set of woody cover-evapotranspiration regression curves
was developed for different range sites using the SPUR-91 hydro-
logic model. The analysis indicated that no brush management
would result in a 35% decrease in water yield but a proposed brush
management program would increase water yield by 43%. Brush
management among range sites and spatial scale of assessment
should be important concerns when developing and evaluating
brush management policies.

Demographic Characteristics of 3 Artemisia tridentata
Nutt. Subspecies 

Barry L. Perryman, Aaron M. Maier, Ann L. Hild,
and Richard A. Olson

There are indications that woody plant recruitment may occur in
pulses in semiarid areas. Demographic characteristics of big sage-
brush stands in Wyoming at stand and regional stand scales were
determined from annual growth-ring analysis. The results verified
that the recruitment pulse phenomena is present in the sagebrush
areas evaluated. Across the period of record, there is a large per-
centage of years when there is no recruitment.

Physical and Chemical Comparisons Between Microphytic and
Non-Microphytic Soil Seedbeds

Robert R. Blank, Fay L. Allen, and James A. Young

The role of microphytic soil crusts in eolian dust dynamics on
rangelands is poorly understood. We compared particle size distrib-
ution of soil seedbeds in paired areas of well-expressed and poorly-
expressed microphytic communities. Well expressed microphytic
soil seed beds are significantly finer textured than soil seedbeds
lacking microphytic surfaces. The capture of fine eolian dust by mi-
crophytic surfaces changes the physical nature of the soil seedbed
and may impact nutritional status and seedling recruitment.

Range Research: The Second Generation 

James A. Young and Charlie D. Clements 

Despite the advances in range science in the 1920’s, the range live-
stock industry remained mired in economic depression without a
clear guide for managing the vast areas of unappropriated public
lands. A few individuals played a major role in developing the
concepts that are still being used to manage these lands. Specific
issues and events of the period illustrating the problems and some
of the solutions starting in about the 1920’s are highlighted. Many
of these concepts are still a major factor in the daily management
of these lands.

It was theorized that major changes in the management of private graz-
ing lands were being spearheaded by permittees who feared losing ac-
cess to public forage and wanted to hedge by increasing carrying ca-
pacity on private land. We synthesized results from socioeconomic sur-
veys conducted among a target population of 5,067 grazing livestock
producers over 3 years. Results supported an alternative hypothesis that
passivity in private land investment had prevailed because incentives
were lacking for most landowners to do otherwise. Demographic and
economic factors exert the most control over producer behavior today,
not simply access to new information or technology.

Regina Peterson and D. Layne Coppock

Economics and Demographics Constrain Investment in Utah
Private Grazing Lands
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Sequential Sampling Protocol for Monitoring Pasture Utilization
Using Stubble Height

David L. Turner and Warren P. Clary

Many resource managers have used ad hoc sampling methods to
decide when a pasture has been utilized to a particular stubble
height standard. Although it is easy to tell if stubble height is
shorter than a standard at a particular point, sampling and infer-
ence methodology for larger areas (such as pastures) have received
little previous attention. A sequential sampling protocol for stubble
height was developed which provides statistically defensible an-
swers using the smallest (on average) possible number of points or
samples. Trampling impacts and other "yes/no" measures may also
be evaluated with this technique.

Developing Single Entry Revegetation of Spotted Knapweed
Infested Rangeland

Relationship Between Plant Species Diversity and Grassland
Condition

Roger L. Sheley, James S. Jacobs, and Daniel E. Lucas

Yugyang Bai, Zoheir Abouguendia, and Robert E. Redmann 

Cost effectively introducing and establishing competitive plants is
essential for the sustainable management of spotted knapweed in-
fested rangeland where a desirable understory is absent. Eight her-
bicide treatments and 3 grass species were applied in a simulated
single entry fall dormant seeding. Picloram at 1 pint per acre pro-
vided the best control of spotted knapweed and grass establish-
menyt with luna pubescent wheatgrass had the strongest establish-
ment of the 3 grasses followed by bluebunch wheatgrass. The sin-
gle entry strategy may provide managers with a cost effective and
reliable weed management strategy on rangeland degraded by nox-
ious weeds.

The maintenance of biodiversity has become one of the goals in
ecosystem management but the relationships of diversity to
ecosystem characteristics such as level of herbivory, productivity
and vegetation structure are still poorly understood. The relation-
ships of these factors were evaluated in 8 native grassland sites
with different grazing histories and range condition in ecoregions
of southern Saskatchewan. Most structural parameters such as
cover, height or thickness of standing plants and litter increased
with range condition especially from good to excellent. Grazing
regimes that maintain good range condition also maintain species
and structural diversity of grasslands.

There is evidence that the shape of the small paddocks used in re-
search studies can affect the grazing behavior of sheep. Grazing
trials in early winter and spring evaluated the effect of square and
rectangular shaped paddocks on behavior of sheep in southern
Italy. The ewes in rectangular paddocks grazed less time, had
lower herbage intake, and used forage less efficiently than ewes in
square paddocks. The shape of the pasture can affect the behavior
and herbage intake of sheep in small pastures and indicate that
square paddocks should be used for research studies on sheep
grazing behavior.

Agostino Sevi, Antonio Muscio, Delia Dantone, Vincenzo
Iascone, and Francesco D’Emilo

Paddock Shape Effects on Grazing Behavior 
and Efficiency in Sheep

Supplemental Polyethylene Glycol Influences Preferences of
Goats Browsing Blackbrush

Christopher H. Titus, Frederick D. Provenza, Avi Perevolotsky,
Nissim Silanikove, and Jozo Rogosic

Supplemental polyethylene glycol increases intake of foods high in
tannins, but its effect on preference when herbivores forage on a
variety of foods that differ in concentrations of macronutrients and
tamins is not known. We investigated the preference of goats for
current season growth twigs from the shrub blackbrush as affected
by various levels of macronutrients, tannins and polyethylene gly-
col. The findings show that supplemental polyethylene glycol can
change food preference. The effectiveness of the polyethylene gly-
col may be low if alternative foods are equal or superior in nutri-
tional quality and contain less metabolites with aversive effects

Observation: Long-term Increases in Mesquite Canopy Cover in a
North Texas Savanna

R. James Ansley, X. Ben Wu, and Betty A. Kramp

Few data are available which quantify long-term rates of encroach-
ment of woody plants on southwestern United States rangelands.
Using digital analysis of aerial photographs, this study quantified
changes in honey mesquite (Prosopis glandulosa Torr.) canopy
cover over a 20-year period in an untreated area and an area
cleared of mesquite with root-plowing. Cover increased from 15 to
59% and from 0 to 22% in the untreated and root-plow areas, re-
spectively. Knowledge of rates of woody plant encroachment on
rangelands enable resource managers to determine the economic
feasibility of treatments designed to manage these plants.
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Intermountain Plant Community Classification using Landsat and
SPOT Data 

Patrick E. Clark, Mark S. Seyfried, and Bob Harris

Successful management of extensive areas at plant community-
level resolution requires an efficient, cost-effective means of plant
community classification and mapping. The accuracy of plant
community maps created from multispectral satellite imagery was
evaluated on the Reynolds Creek Experimental Watershed in
southwestern Idaho. Maps created from Landsat and SPOT satel-
lite data were statistically similar and during the dry-down period
in early August had a higher overall accuracy than data from the
peak growth period in early June. The satellite systems evaluated
were well suited for classifying the plant communities in the area
tested.

Cattle Treading Effects on Sediment Loss and Water Infiltration

J.R. Russell, K. Betteridge, D.A. Costall and A.D. MacKay

Relationships between soil and forage physical properties and soil
infiltration rate and sediment loss after treading are not well-de-
fined. Soil and forage properties were compared to infiltration and
sediment loss rates from plots with different canopy heights and
slopes under 3 levels of treading damage in a New Zealand hill
country pasture. Increasing canopy height reduced the proportions
of bare ground, roughness coefficients, clump volumes, and sedi-
ment losses while increasing infiltration rates at high levels of
treading. A canopy height of 20 mm in forages from New Zealand
hill country pastures is adequate to limit soil effects of short-term
treading.

Early Harvest of Squirreltail Seed

Paul S. Doescher

Squirreltail, a native cool-season perennial bunchgrass, can estab-
lish on degraded rangelands invaded by exotic weeds. However,
seed harvesting is limited by a seed head which breaks off at matu-
rity. Squirreltail seeds were collected at 7–10 day intervals over a
2 year period to determine if early harvest of the seed head would
produce viable seed. Total germination, rate of germination and
seed weight increased as seeds were collected later in the summer.
Collecting seed when a majority of seed awns had moved from a
reddish to a divergent straw color resulted in germination proper-
ties similar to fully mature seed.

Cover for Wildlife after Summer Grazing on Sandhills Rangeland

Patrick E. Reece, Jerry D. Volesky, and Walter H. Schacht

Livestock and wildlife habitat objectives can become antagonistic
when wildlife cover requirements limit forage use by livestock.
The effect of cumulative grazing pressure and date of summer
grazing on autumn cover were estimated by measuring visual ob-
struction after 7 grazing treatments in the Nebraska Sandhills.
Declines in autumn visual obstruction were 2.6 times greater when
livestock use was delayed from mid-June to mid-July. Managing
grazing for nesting cover in all pastures would significantly reduce
stocking rates, however, it may not be necessary to provide cover
over the entire landscape.

Chain diker effects on seeded grass establishment
following disk chaining

H.T. Wiedemann and B.T. Cross

Preparing a seedbed with basins to trap rainfall on rangeland lit-
tered with brush debris has been a problem. We tested an anchor
chain with paddles that formed basins 10-cm deep as it rotated
during seedbed preparation (called chain diking) by comparing
seeded grass densities on disk-chained seedbeds with and without
the basins. Diking increased grass densities 2.6 times (11.0 vs. 4.2
plants/m2) when rainfall was less than 500 mm compared to non-
diked seedbeds. The chain diker used in combination with the disk
chain offers a simple method to enhance grass establishment on
debris’ littered land without extensive land cleanup.



This section reviews new publications available about the art
and science of rangeland management. Personal copies of these
publications can be obtained by contacting the respective publish-
er or senior author (addresses shown in parentheses). Suggestions
are welcomed and encouraged for items to include in the future
issues of Rangelands.

Animal Ecology
Factors influencing mourning dove nest success in CRP
fields. J.P. Hughes, R.J. Robel, and K.E. Kemp. 2000. Journal
of Wildlife Management 64:1004-1008. (U.S. Fish and
Wildlife Service, 1205 Texas Ave., Lubbock, TX 79401).
"Management practices that produce sparse overall cover but
tall vegetation height may increase mourning dove nest suc-
cess in CRP fields."

Models for guiding management of prairie bird habitat in
northwestern North Dakota. E.M. Madden, R.K. Murphy,
A.J. Hansen, and L. Murray. 2000. American Midland
Naturalist 144:377-392. (Medicine Lake National Wildlife
Refuge, Medicine Lake, MT 59247). "Our findings under-
score the need for a mosaic of successional types to maximize
diversity of prairie bird species."

Mountain lion predation of bighorn sheep in the
Peninsular Ranges, California. C.L. Hayes, E.S. Rubin,
M.C. Jorgensen, R.A. Botta, and W.M. Boyce. 2000. Journal
of Wildlife Management 64:954-959. (W. Boyce, New
Mexico Dept. of Game & Fish, P.O. Box 25112, Santa Fe,
NM 87504). Mountain lion predation was the leading cause of
mortality, accounting for 69% of all deaths.

Supplement and forage intake by grazing ewes fed either a
block or pelleted supplement. N. Taylor, P.G. Hatfield, B.F.
Sowell, J.G.P. Bowman, J.S. Drouillard, and D.V. Dhuyvetter.
2000. Proc. Western Section American Society of Animal
Science 51:26-29. (Dept. of Animal and Range Sci., Montana
State Univ., Bozeman, MT 59717). Supplement intake varied
more among ewes with access to a self-fed block supplement
than among ewes hand-fed a pelleted supplement.

Susceptibility of elk to lungworms from cattle. W.J. Foreyt,
D. Hunter, J.G. Cook, and L.L. Smith. 2000. Journal of
Wildlife Diseases 36:729-733. (Dept. of Veterinary
Microbiology and Pathology, Washington State Univ.,
Pullman, WA 99164). Cattle lungworms can infect elk, but
cattle lungworms are not harmful to elk.

Grazing Management
Conservative and moderate stocking effects on cow-herd
performance in the Chihuahuan Desert. M.G. Thomas,
C.C. Bailey, and J.L. Holechek. 2000. Proc. Western Section
American Society of Animal Science 51:272-275. (Dept. of
Animal and Range Sci., New Mexico State Univ., Las Cruces,
NM 88003). Cow-herd performance was similar between light
and moderate stocking levels, but light stocking reduced the
need to destock during drought.

Dryland pastures in Montana and Wyoming: Species and
cultivars, seeding techniques, and grazing management. L.
Holzworth, J. Mosley, D. Cash, D. Koch, and K. Crane. 2000.
Montana State Univ. Extension Bull. EB-19. ($2; MSU
Extension Publications, Culbertson Hall, Montana State
Univ., Bozeman, MT 59717). Describes how to establish and
manage dryland pastures in Montana and Wyoming and the
species and cultivars most commonly used and recommended.

Effects of season of use on beef cattle distribution patterns
and subsequent vegetation use in mountain riparian areas.
C.T. Parsons, P.A. Momont, T. DelCurto, and J.L. Sharp.
2000. Proc. Western Section American Society of Animal
Science 51:21-25. (Dept. of Animal and Veterinary Sci., Univ.
of Idaho, Moscow, ID 83844). Cattle locations averaged 62
meters further from the stream in June-July versus August-
September.

Forage yield of stockpiled perennial grasses in the Upper
Midwest USA. J.L. Riesterer, D.J. Undersander, M.D. Casler,
and D.K. Combs. 2000. Agronomy Journal 92:740-747.
(Dept. of Agronomy, Univ. of Wisconsin, 1575 Linden Dr.,
Madison, WI 53706). Quackgrass and smooth bromegrass are
not suitable grasses to use as stockpiled forage in winter, but
tall fescue, orchardgrass, reed canarygrass, and timothy are
suitable.

Influence of a grazing system and aspect, North vs. South,
on the nutritional quality of forages, and performance and
distribution of cattle grazing forested rangelands. K .
Walburger, T. DelCurto, M. Vavra, L. Bryant, and J.G. Kie.
2000. Proc. Western Section American Society of Animal
Science  51:181-184. (Eastern Oregon Agr. Research Center,
Oregon State Univ., Union, OR 97883). Summer forage quali-
ty of Idaho fescue and bluebunch wheatgrass was greater on
north vs. south-facing slopes.

Seasonal yield distribution of cool-season grasses following
winter defoliation. J.L. Riesterer, M.D. Casler, D.J.
Undersander, and D.K. Combs. 2000. Agronomy Journal
92:974-980. (Dept. of Agronomy, Univ. of Wisconsin, 1575
Linden Dr., Madison, WI 53706). Defoliation during winter
dormancy did not affect forage yield in spring.

Summer grazing and fall grazing pressure effects on pro-
tein content and digestibility of fall range diets in the
Nebraska Sandhills. H.H. Patterson et al. 2000. Proc.
Western Section American Society of Animal Science
51:316-319. (Dept. of Animal Science, Univ. of Nebraska,
Lincoln, NE 68583). Cattle grazing in summer did not affect
cattle dietary quality on the same pasture in fall, provided
summer cattle grazing ceased before mid-July.
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The influence of season on distribution patterns relative to
water and resource use by cattle grazing mixed forested
r a n g e l a n d s . T. DelCurto, B.K. Johnson, M. Vavra, A.A.
Ager, and P.K. Coe. 2000. Proc. Western Section American
Society of Animal Science  51:171-175. (Eastern Oregon Agr.
Research Center, Oregon State Univ., Union, OR 97883).
Cattle used less desirable sites as the grazing season pro-
gressed and resources were depleted.

Windrow grazing versus feeding baled meadow hay to
beef cows. A.D. Schleicher, B.W. Hess, D.W. Koch, L.J.
Held, J.W. Flake, and L. Brokaw. 2000. Proc. Western
Section American Society of Animal Science  51:43-46.
(Dept. of Animal Sci., Univ. of Wyoming, Laramie, WY
82072). Cows grazing windrowed forage in winter gained
more weight than cows fed baled hay.

Winter grazing successes on Montana ranches. T. Fisher
and H. Brewer. 2000. (Southwestern Montana GLCI, c/o
NRCS, 3 Whitetail Road, Whitehall, MT 59759). This 32-
page color brochure highlights 16 different ranches and their
winter grazing strategies.

Hydrology/Riparian
Variability among five riparian cottonwood (Populus fre -
montii Wats.) populations: An examination of size, density
and spatial distribution. D.L. Rowland, B. Biagini, and A.S.
Evans. 2000. Western North American Naturalist 60:384-393.
(Center for Environmental Sci. and Education, Northern
Arizona Univ., Flagstaff, AZ 86011). "Recruitment and estab-
lishment of cottonwood seedlings and saplings was evident
only at sites with newly formed floodplains."

Improvements
Effects of management burning on prairie insect species
richness within a system of small, highly fragmented re-
serves. R. Panzer and M. Schwartz. 2000. Biological
Conservation 96:363-369. (Dept. of Biology and Exercise
Sci., Northeastern Illinois Univ., 5500 N. St. Louis Ave.,
Chicago, IL 60625). Rotational, cool-season burning does not
harm insect biodiversity in tallgrass prairie.

Measurements/Sampling
Comparison of four nondestructive techniques for estimat-
ing standing crop in shortgrass plains. A.C. Ganguli, L.T.
Vermeire, R.B. Mitchell, and M.C. Wallace. 2000. Agronomy
Journal 92:1211-1215. (R. Mitchell, Dept. of Range, Wildlife
and Fisheries Management, Texas Tech Univ., Lubbock, TX
79409). Recommends using visual obstruction for estimating
standing crop.

Plant/Animal Interactions
Modification of mixed-conifer forests by ruminant herbi-
vores in the Blue Mountains Ecological Province. R . A .
Riggs et al. 2000. USDA For. Serv. Pacific Northwest
Research Station Research Paper 527. (Publications Dept.,
Pacific Northwest Research Station, P.O. Box 3890, Portland,
OR 97208). Browsing by elk and mule deer suppressed the
development of deciduous shrubs after logging and burning in
northeastern Oregon.

Nonstructural carbohydrates in tall fescue cultivars:
Relationship to animal preference. H.F. Mayland, G.E.
Shewmaker, P.A. Harrison, and N.J. Chatterton. 2000.
Agronomy Journal 92:1203-1206. (USDA-ARS, Northwest
Irrigation and Soils Research Lab., 3793 N. 3600 East
Kimberly, Kimberly, ID 83341). Cattle preferred cultivars
with higher concentrations of nonstructural carbohydrates.

Plant Ecology
Caffeic acid-induced changes in plant-water relationships
and photosynthesis in leafy spurge Euphorbia esula. R . R .
Barkosky, F.A. Einhellig, and J.L. Butler. 2000. Journal of
Chemical Ecology 26:2095-2109. (Dept. of Biology, Minot
State Univ., Minot, ND 58707). Caffeic acid from the native
perennial Antennaria microphylla is allelopathic to leafy
spurge.

Intra- and interspecific variation for summer precipitation
use in pinyon-juniper woodlands. D.G. Williams and J.R.
Ehleringer. 2000. Ecological Monographs 70:517-537.
(School of Renewable Natural Resources, Univ. of Arizona,
Tucson, AZ 85721). Pinyon pine and Utah juniper in summer
used a mixture of soil water and recent precipitation, but not
groundwater; Gambel oak used only deep soil water.

The effects of fire regime on legume reproduction in lon-
gleaf pine savannas: Is a season selective? J.K. Hiers, R.
Wyatt, and R.J. Mitchell. 2000. Oecologia 125:521-530. (R.
Mitchell, Ecological Research Center, Route 2, Box 2324,
Newton, GA 31770). Variable fire seasons are important for
biodiversity in longleaf pine savannas.

Vegetation change and surface erosion in desert grass-
lands of Otero Mesa, southern New Mexico: 1982 to 1995.
J.A. Ludwig, E. Muldavin, and K.R. Blanche. 2000. American
Midland Naturalist 144:273-285. (CSIRO, Mail Bag 44,
Darwin, NT 0822, Australia). In the absence of livestock graz-
ing and fire, the species composition of desert grasses was al-
tered by short-term changes in precipitation patterns.
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Author is professor and extension range management specialist,
Dept. of Animal and Range Sciences, Montana State Univ., Mont.
59717.



Book Review
Grasses of the Trans-Pecos and Adjacent Areas. By A.

Michael Powcll. 2000. Iron Mountain Press, Marathon,
Texas. 377 p. US$27.95 paper. ISBN 0-9657985-5-0.
Bounded by the Pecos Rivcr on the east, New Mexico on

the north, and Mexico on the south, the Trans-Pecos region of
Texas, an area of mountain and desert grasslands, comes to a
point in the west at El Paso. When I first came west to
Arizona in 1972, I recall driving with my parents through its
northern part on the highway between Junction, Ft. Stockton,
and El Paso, and remember what then seemed a flattish,
empty country of grass and shrubs. I didn’t realize then that
we had missed all of the scenic parts of the Trans-Pecos to the
south, including the Davis Mountains and Big Bend country.
While sharing creative thoughts like “Who would ever want to
live out here,” we stopped at an old 50’s style café on the east-
west highway in Ft. Stockton, which, in retrospect, and in ret -
rospeak, was a cool place. I especially remember now what I
little appreciated then—the contemporary, indirectly lighted
ambience, and the old-style restaurant china with steer heads
on it that would bounce rather than break if it hit the floor,
which, considering the patrons of the place, it might have oc-
casion to do. Since this trip was back in my pre-Texas A&M
days, long before I realized that, unlike many of the other
Western states, the most special aspect of Texas is its people, I
saw little merit in the Trans-Pecos except the mileage sign to
El Paso, doubtless a special place. So Michael Powell’s
Grasses of the Trans-Pecos and Adjacent Areas would have
aided my appreciation even then.

More than a taxonomy book or a field guide, Powell’s book
provides diverse information on Trans-Pccos grasses, includ-
ing their ecology, taxonomy, and management values. The
first 42 pages of the book are divided into six sections which
collectively provide background to help the reader appreciate
the descriptive grass flora which follows and makes up most
of the book. Section 1 describes grasslands from a broad geo-
logical perspective, leading to a discussion of the current
grassland types of the Trans-Pecos in Section 2. Morphology
of grasses is addressed in Section 3. Taxonomy of Trans-
Pecos grasses at the subfamily, tribe and genus levels is de-
scribed in Sections 4 and 5. A key to the tribes follows, and
the rest of the text is an illustrated, descriptive grass flora
arranged by species within genera, within tribes, and within
subfamilies, beginning with the O r y z o i d e a e subfamily. A
glossary of taxonomic terms follows the text, extensive litera-
ture citations and a detailed index complete the book.

Grasses of the Trans-Pecos and Adjacent Areas is nearly all
that anyone could want in a regional grass flora. The descrip-
tions are detailed; the format, especially for a flora, is friendly;
the organization and presentation are impeccable. The illustra-
tions (as usual, all original drawings) are by Patricia R.
Manning, and are of good quality, but sometimes lack clarity
because they have been reduced in size to one-half a 6x9 inch
page or smaller. The arrangement of agrostological taxa fol-
lows the work of Dr. Frank Gould, formerly the Curator of the
Tracy Herbarium at Texas A&M University, in whose course
I studied agrostology in his last year teaching at that school.
Grasses of the Trans-Pecos and Adjacent Areas will be  use-

ful to scientists, technicians, students, and amateur naturalists
interested in the the grasses and grasslands of the West-Texas
landscape.

During my senior year at the University of Arizona, I stum-
bled upon, in a used bookstore in Tucson, a book entitled
Texas Grasses by W. A. Silveus, a 782-page agrostological
flora of the entire state. Published in 1933, this life’s work
p r e c e d e d A. S. Hitchcock’s Manual of the Grasses of the
United States by two years. It was, and is, a huge, impressive
work of words and drawings which somehow is nowhere
mentioned in Grasses of the Trans-Pecos and Adjacent Areas.
Now I am sure Dr. Powell could provide a scientific, taxo-
nomic explanation of its absence in the Literature Cited of his
book, but its absence still says much about the relevance of
the past to the present, and how a life’s work can vanish in
time and in death. And I’m not sure if the old café in Ft.
Stockton is still alive and doing business or not, but if it’s not,
you probably won’t be able to find a trace of it, either.—
David L. Scarnecchia , Washington State University, Pullman,
Washington.
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WE CATER TO SOME

PRETTY TOUGH

CUSTOMERS

. . . with the West’s largest
selection of pasture, range

and reclamation seed. 
Over 600 native

and adapted 
varieties for custom

seed blends, plus a full
line of erosion control 

and hydroseeding
products.

Environmental consulting
services and training

available.  

Call or fax for our catalog. (801) 768-4422, fax (801) 768-3967
Granite Seed Co., 1697 W. 2100 North, Lehi, UT 84043
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(Continued from page 2)

Our contact work in Washington D. C. continues to be in ca-
pable hands.  Deen Boe has built an effective network of part-
ners and contacts, spanning every type of organization, from
congressional committees, to commodities groups, profession-
al societies, federal agencies, and environmental organizations.  

My new years resolution last year was to quit talking about
membership so much, so I won’t make it a big deal. As of
December 31, 2000, membership stood at 3928. That is 219
more than last year. That’s progress. It’s another step in the
right direction, and I continue to be optimistic that we are sta-
ble and gaining ground 

On that note, this will be my last C o m m e n t s article as
Executive Vice President. Rather than leave you with a bunch
of advice that may not be useful anyway, let me instead say
thank you for the opportunity. My “mini career” with SRM
has been both rewarding and enjoyable. I have especially en

joyed my contact with members, especially at the Section
level. I have met with you from Mexico to British Columbia,
and from Alberta to Florida, and it has been a pleasant experi-
ence indeed. I will always appreciate and remember the re-
spect and stature afforded this position by the members. I wish
it could go on but there comes a time when it appears right to
make room for new thinking and ideas to keep this fine orga-
nization moving in the right direction. It’s also time for me to
do other things. To leave you with my thinking on that I will
use the words of a man named Theodore Gordon, who was a
writer in the state of New York in the late 1800’s. He said
“Time flies so fast after youth is past that we cannot accom -
plish one half the many things we have in mind or indeed one
half our duties. The only safe and sensible plan is to make
other things give way to the essentials, and the first of these is
fly fishing.” 

See you down the trail.—Craig Whittekiend, E x e c u t i v e
Vice President 
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PERFORMANCE.
Superior design, top-quality materials, and
meticulous hand-built construction are what set
truax seeding equipment apart from the com-
petition. You’ll find these in every truax seed-
er from the small, hand-cranked, Seed Slinger
that lets you broadcast fluffy seeds and grasses
together by hand, to the famous Flex II seed
drill pictured at left, which interseeds native
grasses, turf grasses, fluffy seeds, small grains,
wildflowers, even legumes.
The result is outstanding seeding performances
even in the most challenging environments! –
and durability that will last for decades.
If you want dependable seeding performance,
you want a truax!

NEW! The “Trillion” - shown at right, is the ideal 
broadcast seeder for wildflowers, turf grasses, and

fluffy/chaffy prairie seeds. Unit has three types of seed boxes and
combines the truax seed delivery system with two Brillion® culti-
pack rollers.

For more information call
(763) 537-6639

or visit www.truaxcomp.com



RANGELANDS SURVEY
Over the past 15 years there have been changes to the appearance and content of Rangelands with the goal of providing a jour-
nal that meets the needs of the Society for Range Management membership.  While most of the changes are generally consid-
ered positive there is still room for improvement.  

Are you interested in being a part of the effort in improving Rangelands? If your answer is yes, the Editorial staff of Rangelands
would appreciate your input to the following topics.  

• Would you be interested in a newsmaker column in the Trailboss News? (i.e. one that featured SRM members’ job changes,
marriages, births, new addresses, etc.)_________.

Comment:______________________________________________________________________________________________

• What two or three Web sites do you visit most that provide helpful range-related information?
________________________________________________________________________________________________

• Would you find value in a series in Rangelands featuring "basic" range information? What topics would you like to see cov-
ered?________________________________________________________________________________________________

• Would you participate in a "meet the media" workshop at a future Annual Meeting? Topics covered would include writing
feature articles, press releases, and research briefs as well as tips on submitting items to the media so they get pub-
lished._______________________________________________________________________________________________

Comment:______________________________________________________________________________________________

• Do you think the SRM’s Trailboss logo should be changed? If so, to what? _________________________________________
______________________________________________________________________________________________________

• Rank the following items 1-5 that you’d like to see added to the regular content of Rangelands. (1 being highest priority to
add, 5 lowest priority)

__ News Roundup Column (brief summaries of  range-related news topics including legislative actions, agency info, human in-
terest, etc.)

__ Research Roundup (short summarized research items with take home-value for producers and range professionals)

__ Commentary (monthly column from an range consultant, university professor, extension specialist, agency employee, etc.

__ Book Review (review of livestock, natural resource or human interest books)

__Student Page (monthly profile on things like student range club, different university range curriculums, Masonic scholarship
winner, etc.)

• Name 3 topics you would like to see covered in a future issue of Rangelands. _______________________________________
______________________________________________________________________________________________________

•  Has there been an article or story in some past issue of Rangelands which you thought was especially good or appropriate?
Please identify. _______________________________________________________________________________________

Please send your responses to:
Gary Frasier
7820 Stag Hollow
Loveland, Colorado 80538
FAX  970-482-2909
E-Mail  gfrasier@lamar.colostate.edu

RANGELANDS 23(1)36






	azu_rangelands_v23_n1_a_2_m.pdf
	azu_rangelands_v23_n1_3_6_m.pdf
	azu_rangelands_v23_n1_7_12_m.pdf
	azu_rangelands_v23_n1_13_16_m.pdf
	azu_rangelands_v23_n1_17_21_m.pdf
	azu_rangelands_v23_n1_22_24_m.pdf
	azu_rangelands_v23_n1_25_28_m.pdf
	azu_rangelands_v23_n1_29_32_m.pdf
	azu_rangelands_v23_n1_33_36b_m.pdf
	azu_rangelands_v23_n1_36a_36b_m.pdf
	azu_rangelands_v23_n1_36a_m.tif
	azu_rangelands_v23_n1_36b_m.tif





