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President's Notes 

Unusual Opportunity 
Only a concerted effort to pre- 

pare for the 1991 Annual Meet- 
ing in Washington D.C., will en- 
able each Section to take full 
advantage of the unusual oppor- 
tunities provided by the host 
National Capitol Section. There 
will be 5 special emphasis days 
with a plenary session each day. 
The most obvious opportunity 

relates to the legislative emphasis day, but there will be 
opportunities with the other 4 as well—judicial, executive, 
international, and special interest groups. 

With respect to legislative emphasis, having ourAnnuat 
Meeting in town will make an ideal entree to make 

lands. It is also the center of a controversy of substantial 
proportions concerning the cause and effect relation- 
ships between the tortoise and livestock. This was another 
matter brought to the attention of the Board of Directors 
by the Advisory Council stemming from a Nevada Section 
resolution. In response, we created a Task Group to 
review the literature and state of affairs and advise the 
Board of Directors at Monterrey on initiatives SAM could 
undertake to help resolve the issue. The Task Group con- 
sists of one member from each of the four involved states: 
Jim Sullins, California; Don Henderson, Nevada; Phil 
Ogden, Arizona; Jim Bowns represents Utah as well as 
serving as chair. We'll see where we go from there. 

Quick Response is Available 
From time to time issues arise which warrant quick and 

assertive response by SAM. The Advisory Council asked 
the Board of Directors at Renoto establish a procedure to 
assure such a response. The SRM officers (President, 1st 
Vice-President, 2nd Vice-President, and Executive Vice- 
President) have now established a procedure that will be 
simple, quick, and we believe, effective. 

The four officers will collectively serve on the focal 
point to determine and implement a quick response: 
(1) Anybody can call any officer to signal an alert or 
request action. (2) Any officer can trigger response by 
requesting the Executive Vice-President to arrange an 
immediate conference call with the officers (and others if 
appropriate). (3) The conference call will be utilized to 
determine nature and timeliness of response and action 
appropriate to the situation. 

The procedure is in effect now. Use it when approp- 
riate. Thank you to the Advisory Council for a good idea. 
Dilemma of the Desert Tortoise 

The Desert Tortoise inhabits millions of acres of range- 

lands. It is also the center of a controversy of substantial 
proportions concerning the cause and effect relation- 
ships between the tortoise and livestock. This was another 
matter brought to the attention of the Board of Directors 
by the Advisory Council stemming from a Nevada Section 
resolution. In response, we created a Task Group to 
review the literature and state of affairs and advise the 
Board of Directors at Monterrey on initiatives SAM could 
undertake to help resolve the issue. The Task Group con- 
sists of one member from each of the four involved states: 
Jim Sullens, California; Don Henderson, Nevada; Phil 
Ogden, Arizona; Jim Bowns represents Utah as well as 
serving as chair. We'll see where we go from there. 

Where the Wild Horses Roam 
Tens of millions of acres of rangelands are inhabited by 

Wild and Free Roaming Horses and Burros. Just how the 
horses and burros are managed has a direct effect on the 
health and vitality of their habitat, which is rangelands. 
Thus, I submit, Wild Horse and Burro Management is a 
rangeland issue—and therefore an issue of relevance to 
SRM. I am aware that will not be a popular conclusion 
with all members. I also believe the issue is of sufficient 
importance and magnitude that we can not do justice to 
our responsibilities to rangelands if we don't try to help 
solve the related problems. I'm only going to touch the 
subject lightly here, but I do want to make an important 
point. 

The Wild Horse and Burro populations must be man- 
aged and excess reproduction gathered and removed if 
the populations are to be held at the pre-determined land 
use plan levels. Conventional wisdom calls for random 
gathering to remove the excess. Random gathering yields 
in excess of 50% unadoptable animals, and therein lies 
the greatest problem—caring for the pool of unadoptable 
animals. They are both tragic and costly. The immense 
cost dominates the budget expenditures and prevents the 
total job from being done. As long as conventional ran- 
dom gathering is applied, the stream of unadoptable 
animals will be endless. The unadoptable system is 
already collapsing, creating a log jam. 

Amending the law to authorize sale of the unadoptable 
excess could have solved the problem. But those efforts 
failed dramatically and such an amendment now appears 
impossible. Two BLM Districts have turned to other 
means to solve the problem. The Burns, Oregon, and 
Susansville, California, Districts are phasing into a manner 
of removing their excess so that they are nearly or totally 
adoptable while at the same time maintaining the integrity 
of the herds in perpetuity. They will soon be contributing 
few if any unadoptables to the tragic pool. Is it worth 
thinking about? 

I hope to see you soon at your Section meeting or other 
functions in your area.—Rex Cleary, SAM President 
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Executive V ice-President's Report 

At last—success at last! After a 
long, frustrating wait, with many 
disappointing starts, we have fin- 
ally sold our old office building. 
As you know, the general econ- 
omy of the Denver area has been 
terribly depressed at best, with 
times when 30Db or more of the 
commercial office space was emp- 
ty. Frankly, lfeelthatwearevery 
lucky to have received a price 

that was not high but certainly above the market. The 
reason was three-fold: first the location—while being in a 
wholesale area of Denver it did have an excellent access 
to two main arteries of the national highway system; sec- 
ond, in spite of everything, the building was always well 
maintained and kept clean and attractive; and third the 
selection of a very competent realtor, by the people who 
volunteered to assist me with the search, and finally the 
sale. 

Therefore, I want to thank everyone who worked so 
hard and donated so much of their time in this effort. It 
couldn't have happened without them. 

Now the future, so everyone can relax. As we now work 
our way through the payments from the sale of the old 
office, plus the generous donations to our new office 
fund, we can rest assured that the new, beautiful offices 
that we now occupy will be paid for without assessment of 
our membership. This makes me feel very good inside, 
particularly when you think of how many people put their 
trust in us. Thank you for that vote of confidence. 

There Is no question in my mind that our Society has 
come of age in recent years. The SRM is considered a very 
strong team player. it has a reputation of good common 
sense, stick-to-itiveness, and a professional attitude. 
These are allvirtues that I feel we haven't used to their full 
extent. There are many arenas where we should be much 
more active, one of which is to accept more contracts to 
do work for entities of both state and federal government. 
It's almost like saying that we have a complete set of tools, 
the talent to use them, but still we stand back and watch 
less-than-the-best work being done. Really, what are we 
organized for? Just to have excellent meetings, publish 
top of the line journals, or to make studies that little credit 
is given to? 

We need to step forward and work in the arena for no 

other reason than to make certain that the rangelands are 
recognized for all their values and uses. Yes, and to see to 
it that government understands without question that range- 
land is a kind of land. 

How do we do all this? Frankly, it's quite simple. Within 
the ranks of our membership are many people with great 
talent waiting to be drawn in. All they need is to be asked, 
especially those who have enjoyed all they can stand of 
retirement. These would not be gratis positions, but an 
opportunity to keep their hand in, work where and what 
they would like, and last but not least, earn a few extra 
dollars being appreciated. 

Please think about this opportunity for the SRM. It's a 
gentle giant waiting to be aroused for everyone's benefit. 

As I have said many times, you can learn far more at the 
grass roots level than anywhere else. Our Society is cer- 
tainly no exception. First, remember our drive to have 
state grasses established. We have done a fair job in that 
project; but of late it is has seemed to be section work that 
could be postponed, or the efforts were so disappointing 
that other ideas had more appeal. On a recent tour I was 

delighted to find out that Indian Ricegrass is now the 
State Grass of Utah. Congratulations to the hard-working 
members of that Section who, over some serious obsta- 
cles, got the job done. 

Now the question Is, what about the rest of you folks 
who still haven't been successful? Have you really tried 
hard enough? I'll bet one more try would put it over and 
you would have still another recognition of what truly is 
important, the rangelands and their grasses that are 
equally important. 

Final point for this report. I was shocked recently by a 
comment of one of our members on the subject of range- 
lands research. He said the biggest problem is that to a lot 
of the powers that be it is dull, in other words, what's 
exciting about watching grass grow or making six blades 
of grass where there used to be four? Well, it's darned 
important, butthe question is, how doyou make it appear 
exciting and necessary to a new generation of decision 
makers who seem to put great emphasis on the latest jazz 
things? We are too basic, dedicated, and, God forgive me, 
maybe too dull to draw their attention. We have to solve 
this problem and soon; it can't be ignored for everyone's 
sake. 

As always, thanks so much for all your patience and 
confidence—it's wonderful.—Peter V. Jackson, Execu- 
tive Vice-President, SRM 
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The Philosophical Difference between Range and Pasture Man- 
agement in Oklahoma 

W.E. McMurphy, R.L. Gilien, D.M. Engle, and F.T. McCoIIum 

Proper management of range and introduced pasture 
has a common objective of providing forage for the herbi- 
vores of our choice. Almost every farm or ranch in Okla- 
homa has the potential to develop both introduced grass 
pastures suited to intensive management inputs and 
rangeland suited to extensive management practices. 
Bermudagrass is the primary introduced forage grass in 
Oklahoma, and it is adapted to all dryland areas except 
the Panhandle region. The Panhandle region of the state 
is now witnessing an expansion of introduced pasture in 
the form of the old world bluestems. Other introduced 
grassc•s having a significant impact are weeping love 
grass on sandy soils of western Oklahoma and tall fescue 
in the eastern half of the state. 

A new textbook on range management states that 
"Stands of introduced forages that are maintained with- 
out annual cultivation and irrigation and are harvested by 
grazing animals are considered as rangeland" (Holechek 
et al. 1989). While this definition may be adequate in the 
arid west, the definition is too broad for the sub-humid 
regions where fertilization, burning, mowing, and inter- 
seeding are common pasture management practices. 

There are some distinct differences in the management 
strategy of high input introduced grass pastures vs. low 
input rangelands that often confuse grassland managers. 
Since introduced grasses and native range are found on 
nearly every ranch in the state, it is important to the 
graduates of our range program and for the success of 
extension activities that these management differences 
be recognized. 

There are common physiological traits that range and 
introduced grass pastures share. For example, all forage 
has its highest quality at the youngest stage of growth. 
Thus, quality of a growing plant is not static, but is usually 
declining. The grass manager must comprise between 
securing high quality forage and highest forage yield. The 
management principles with respect to root carbohydrate 
reserves and plant senescence and the principles of 
animal response to stocking rate apply equally to range- 
land and introduced grass pastures. 

There are also some important differences in the man- 
agement of rangelands compared to introduced pastures. 
One fundamental difference is that range management 
strives to maintain or improve persistence of desirable 

species in a multispecies stand while pasture manage- 
ment is often devoted to maintaining a monoculture for 
high quality and quantity forage. 

Speed of Physiological MaturIty 
Weeping lovegrass and bermudagrass have a much 

faster growth rate, and therefore, mature more rapidly 
than native grasses. Weeping lovegrass begins growth 
2-4 weeks earlier than the warm-season native grasses 
and by mid-May seed heads have emerged (McMurphy et 
al. 1975). It is important to remove the first crop of weep- 
ing lovegrass by June 1, either by grazing or hay removal, 
because weeping lovegrass will reach physiological maturity 
and be very low quality forage after that date without 
forage removal. 

Bermudagrass becomes a low quality forage even fas- 
terthan weeping lovegrass; therefore, management should 
be designed to graze bermudagrass when it is between 2 
and 4 weeks of age (Burton and Hanna 1985). Some 
hybrid bermudagrasses do not develop seed heads and 
some common genotypes will flower very quickly; thus, 
stage of physiological maturity cannot be defined and 
age is an important factor in quality. A rotation grazing 
schedule with stocker cattle on bermudagrass should 
provide grass that is between 2 and 3 weeks old because 
stockers require high quality for rapid gains. Bermuda- 
grass will provide adequate forage quality for cow-calf 
systems if the grass is between 3 and 4 weeks of age. 

Fertilized bermuda grass should be grazed close several times 
during the growing season, but that grazing management would be 
disastrous to the native tall grass prairie. 

The authors are professor, associate professor, and professor, Department 
of Agronomy, and associate professor, Department of Animal Science, Okla- 
homa State University, Stillwater 74078. 

Journal article 5379 of the Oklahoma Agr. Exp. Sta.. Stillwater 74078. 
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Forage production will be greater because of the longer 
deferment interval. Both weeping lovegrass and bermu- 
dagrass must be used, either grazed or hayed, at approp- 
riate intervals to maintain the forage quality. 

Native warm-season grasses are much slower in reach- 
ing physiological maturity and range forage that has been 
deferred until July 1 will still be of reasonable quality 
(WaIler et al. 1972). However, deferring weeping love- 
grass and bermudagrass until July 1 would result in very 
poor quality forage, and some ranchers claim that cows 
will eat the wooden fence posts before they will eat such 
grass. Thus, a rancher has more flexibility in timing the 
utilization and deferment of native range than with intro- 
duced grasses. The introduced grasses must be utilized 
at the appropriate quality stage or forage quality becomes 
prohibitively low. 

Speed of Regrowth 
One of the major differences between introduced 

grasses and native range is in their regrowth response. 
Whenever environmental temperature is appropriate, soil 
moisture is available, and soil nutrients are adequate, the 
introduced grasses will have a much faster rate of 
regrowth following forage removal than the native grasses 
(Langston and McMurphy 1972). This rate of forage 
regrowth is greatly enhanced by the use of adequate 
nitrogen fertilizer. 

This speed of regrowth together with the speed of phy- 
siological maturity and the rate of root carbohydrate 
replenishment dictate the time schedule of a rotation. 
Weeping lovegrass requires about 4-5 weeks recovery to 
maintain the plant vigor (Denman et al. 1953), but native 
range if grazed as closely as weeping lovegrass will 
require a far longer time interval for recovery. Weeping 

lovegrass is a bunchgrass and grazing will leave mostly 
stubble with very little leaf area. Bermudagrass is rhizom- 
atous and stoloniferous, develops a close turf when 
grazed, and maintains considerable leaf area following 
grazing. Thus, bermudagrass can survive and be produc- 
tive under a rotation schedule with only 2 weeks deferment. 

Ecological Concepts 
A basic principle of range management is to encourage 

plant succession to the highest successional stage which 
is consistent with the suitability of the vegetation for the 
manager's objectives. This successional goal is qualified 
because the climax dominants in some range areas may 
be brush (blackjack oak, post oak, sand sage, and 
shinnery oak), and a subclimax of the warm-season 
native tallgrasses would be the most productive forage 
type for cattle. Forage production and thus, livestock 
production, is enhanced by control of these unwanted 
woody species and the reasonable management objec- 
tive is a subclimax dominated by the tallest native grasses 
that the site will support. 

Introduced pasture management is often based upon a 
monoculture and plant succession must be stopped. The 
annual weedy grasses and forbs that immediately infest 
an introduced pasture seeding represent the beginning of 
plant succession (the pioneer stage) and the pasture 
manager must constantly strive to prevent plant succes- 
sion in order to maintain the introduced species of his 
choice. 

Range and Pasture Improvement 
Overgrazed rangeland must receive a deferment from 

grazing during the growing season to restore vigor to the 
native grasses. Areas in poorto fair condition may require 
deferment for an entire growing season or longer to res- 

Weeping love grass with good management can provide high quality forage for stocker cattle. 
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tore vigor to the native grasses. Winter or dormant season 
grazing is acceptable and should be encouraged espe- 
cially in the higher precipitation areas of central and east- 
ern Oklahoma to prevent excessive accumulations of 
mulch. Plant succession can be enhanced with judicial 
use of herbicides and controlled burning. However, the 
most important ingredient in range improvement is to 
provide the native grass a chance to grow during the 
growing season to enhance vigor and density. An obvious 
complementary role of the introduced grass pasture is to 
provide forage while the range is being deferred. 

Since grazing deferment for an entire growing season 
promotes succession, this would be a pinnacle of mis- 
management for established introduced grasses. The 
quality of introduced grasses deferred for an entire grow- 
ing season would be lower than that of native range (DahI 
et al. 1987). Native range deferred for the growing season 
can and should be used for winter grazing with approp- 
riate protein supplementation, but the introduced grasses 
do not make satisfactory winter standing forage unless 
these introduced grasses are harvested at least once dur- 
ing the growing season. 

One effective way to improve an introduced grass pas- 
ture is to mow, fertilize with nitrogen, and graze. Many old 
bermudagrass fields in central and eastern Oklahoma 

visually appear to be poor condition rangeland. However, 
these old bermudagrass areas can be made quite produc- 
tive by grazing the cool-season annuals heavily in the 
spring, then mowing and fertilizing on about June 1. The 
mowing removes any old dead vegetation plus the mature 
cool-season annuals, and provides some weed control. 
The bermudagrass with its fast regrowth and ability to 
respond to nitrogen will quickly dominate. No deferment 
is necessary after mowing bermudagrass, but weeping 
lovegrass must always be given a deferment because it 
has very little leaf area remaining following mowing. 

If native range were to be subjected to a June 1 mowing, 
fertilizing, and continued grazing, the result would be 
economic and ecological disaster. 

Degree of Grazing Utlizatlon 
The old range management rule-of-thumb about "Take 

half and leave half of the forage" is still good advice for 
season-long and year-long continuous grazing. With 
some types of rotation grazing systems this rule can be 
modified, but if more than half of the forage is removed 
during the growing season, then it is essential to give the 
native grass some deferment during the same growing 
season. 

The rule of "Take half and leave half" does not apply to 
introduced grass management. With introduced grasses 
the objective is to grow a crop of quality forage, graze it or 
make hay, then defer it for the rapid regrowth which 
produces the next crop. We are less concerned about root 
food reserves for the winter survival of the introduced 
grasses. An exception is weeping lovegrass in northern 
Oklahoma, where this grass is at its northern limit of 
adaptation. Thus, in northern Oklahoma it is prudent to 
provide a fall deferment of weeping lovegrass for 3-5 
weeks to insure better winter survival. 

Stocking Rates 
The operator of native range must make an estimate of 

the carrying capacity of his range and stock it accord- 
ingly. This means that he must adjust the number of 
animals to the quantity of range forage he expects to 
produce. 

The manager of introduced pasture has one additional 
option in that he can use nitrogen fertilizer to adjust the 
quantity of forage to meet the forage demand of his anim- 
als. Admittedly, precipitation events can still limit forage 
production, but with these introduced grasses, a late 
summer rain plus adequate nitrogen fertilization can 
quickly provide much needed forage. This ability to 
rapidly grow more grass is invaluable for relieving grazing 
stress on adjacent range and helps provide stability to the 
overall forage-I ivestock management program. 
Grass with Low Root Carbohydrates 

Following a season of overutilization the range man- 

ager has the limited options in the next season of either 
lighter stocking, deferment, or rest. With introduced spe- 
cies the critical factor is grass survival through the winter. 
The use of nitrogen fertilizer can quickly restore the plant 
vigor and recovery is rapid. 

Unmanaged weeping love grass with old mature stems is not 
forage. 
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Other Introduced Forage Species 
The role of the Old World bluestems, which includethe 

varieties Spar, Plains, and Caucasian, in the forage sys- 
tem is not as clearly defined. Although the Old World 
bluestems are slower in reaching physiological maturity 
than weeping lovegrass and bermudagrass, the princi- 
ples of introduced pasture management apply equally. 
The quality of regrowth of the Old World bluestems is very 
good in late summer, and the manager should opportu- 
nistically graze these pastures to harvest that high quality. 

The cool-season pastures of tall fescue in eastern 
Oklahoma and tall wheatgrass on salty sites in central 
Oklahomaarevaluableadditionstotheforagesystem because 
they provide forage in the late fall, winter, and early spring 
when the native range is dormant. 

Complementarity of Native Range and Introduced 
Pastures 

The major role of introduced grasses in a ranch opera- 
tion should be to provide winter forage where cool- 
season species are adapted, and to use warm-season 
introduced grass pasture to provide opportunities for the 
improvement of range through deferment from grazing 
during the summer (Mcllvain and Shoop 1973). There is 
no question about the proper grazing period of intro- 
duced grasses because the introduced grasses must be 
utilized whenever quantity and quality are available. The 
warm-season introduced grasses do not maintain forage 
quality if permitted to grow too long. However, weeping 
lovegrass, bermudagrass, and Old World bluestems that 
have been properly fertilized and managed will also make 
good winter forage, sometimes with sufficient crude pro- 
tein to meet maintenance requirements of dry beef cows. 
The native range grasses benefit from growing season 
deferment and are well suited for wintering livestock 
when properly supplemented with protein. 

Site selection is important for success with the intro- 
duced grasses, and generally, this means planting these 

introduced species on the most productive soils. This 
provides an added benefit to total forage production, and 
the subsequent carrying capacity of the total ranch sys- 
tem is greatly enhanced. 

Summary 
There are distinct differences in management require- 

ments of range vs. introduced pasture with respect to 
ecological objectives, regrowth potential, and mainte- 
nance of forage quality. Knowledge of these differences 
enables a manager to use a combination of native range 
plus some introduced grass pasture to achieve greater 
flexibility and to increase total beef production when 
each is used to complement the weaknesses of the other. 
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Associate Editor Nominations 
Journal of Range Management 

Replacements will be required for Associate Editors of the Journal of Range 
Management retiring from the Editorial Board in February, 1991. We are seeking 
nominees with expertise in: plant physiology, reclamation/improvements, plant 
ecology; and animal ecology, animal physiology/nutrition, plant/animal interac- 
tion. Associate Editors serve for 2 years with an optional second term. To nominate 
a candidate for this important and demanding position, ascertain that the individual 
is available and willing to serve and then send a letter of nomination to the Editor 
describing the nominee's qualifications. The candidate will be asked to submit a list 
of publications and an account of experience in reviewing manuscripts. Send 
nominations to Gary W. Frasier, Editor, Journal of Range Management, 1839 York 
Street, Denver, Colorado 80206 by 15 September 1990. 
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The Art and Science of Being an Effective Expert Witness 
on Natural Resource Issues 

John M. Fowler 

The 1980's revealed an increasing sense of the judicial 
system running the environment. Many critical issues 
were forced into the judicial process for decisions. 
Judges will continue to levy decisions on resource issues 
in fields in which they have had no formal education or 
training. 

The resource manager is delegated to the role of pro- 
viding input into the judicial process. The professional 
manner in which scientific information is organized and 
presented during deposition, hearings, trials, and appeals 
might well become the definitive "criteria" of a successful 
resource manager. 

Truth 
The concept of truth requires an adjustment in the 

thought process of a scientifically trained resource man- 
ager. A resource manager uses the scientific process and 
statistics as a barometer of credibility. Hypothesis test- 
ing, measuring for significant differences, analysis of var- 
iance, and regression are tools to verify and reject state- 
ments in the professional world. In the courtroom nothing 
is true until it holds up under cross-examination. Truth 
even has the perception of being negotiable. 

The environment at congressional hearings or the 
courtroom are typically competitive, confrontational, and 
frequently antagonistic. Your lawyer's job is to have your 
presentation unfold in such a manner that the judge 
and/or jury believes that if you walked across water you 
would sink no deeper than your ankles. On the other 
hand, the opposing lawyer has the duty to present the 
opposing expert's witnesses in such a light that the judge 
thinks that the expert hasn't had a logical neuron fire in 
his head for at least a decade. Unless your testimony can 
pass the test of cross-examination, it is just rhetoric with 
no bearing on the outcome. 

Establishing Credibility 
The expert witness must fully understand the objec- 

tives of the case, the strategy of your lawyer, and exactly 
what role you, as an expert witness, are being requested 
to pursue. it is the responsibility of the expert witness to 
provide guidance and recommendations on the direction 
currently being pursued, additional information availa- 
ble, and most important, any limitations in the case devel- 

opment logic. It is critical for the expert witness to estab- 
lish professional strengths and limitations. The first car- 
dinal rule is, Don't stray out of your area of expertise. 
When experiencing cross-examination, the easiest way to 
discredit your whole testimony is to over-extend in an 
area and be exposed. The message transmitted with 
damaging overexposure is that obviously everything else 
the expert witness has presented during testimony is 
equally suspect! 

The expert witness has three levels of involvement in 
case preparation. The first is called discovery. Here doc- 
uments and background information are exchanged with 
opposing counsel. The expert witness should advise his 
counsel as to what specific documents, records, data, and 
other pertinent information that may be germane to the 
case that opposing counsel might have in their posses- 
sion. The expert witness should also develop a file of 
information on the opposing expert witness. 

The second level of involvement is the deposition 
where, under oath, the opposing counsel is able to exam- 
ine the basic position. This level requires close contact 
with your counsel in order to extract the greatest amount 
of information possible from the opposing lawyer's experts. 
This window of opportunity allows both sides to deter- 
mine what information the expert witness will be relying 
upon for their testimony. As expert witness you should 
directly respond to the questions but not volunteer addi- 
tional information, and certainly don't go off on a long 
rendition or philosophical discussion which often exposes 
weakness. Make the opposing lawyers do their work— 
don't make it easy for them. Another reason to be brief 
and to the point is to conceal the basic strategy of your 
counsel. 

The third and final level is the presentation to the judge! 
jury if the matter hasn't been resolved after deposition. 
The trial Is the time for absolute professIonalism. Neat 
appearance, confidence, and a well-organized factual 
delivery are essential. Good lawyers will have previously 
rehearsed the complete presentation with accompanying 
visuals. All data and pertinent materials must be entered 
into the record at this time, but don't worry—that is the 
lawyer's job. When preparing for trial or hearings, lawyers 
will often take the precaution of video-taping expert wit- 
nesses who haven't had extensive public speaking expe- 
rience. This can be a very effective tool to detect any 
offensive mannerism or personal habits that could poten- 
tially detract from the expert's testimony. The well-rehearsed 
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presentation is carefully constructed to cover the salient 
points of the expert's testimony, builds to a strong con- 
clusion, and doesn't stray outside the expert's area of 
expertise. When responding to your lawyer's questions 
(i.e., direct examination) you must make good eye con- 
tact with the judge and jury if it exists. Be personable and 
professional. Statements such as "In my professional 
opin ion"—are perfectly acceptable. 

Cross examination has some simple rules for the 
expert: Never lose your temper and always think ahead; 
lawyers don't ask questions simply to hear themselves 
speak. Lawyers usually have a point they're trying to drive 
home and if they can do it at your expense—all the better. 
Figuring out the point they're trying to make isn't nearly 
as difficult as it may seem. You have just given your 
testimony and it obviously conflicts with what they want 
to hear; you know the opposing side's major objective 
now—try to prevent them from using you to make their 
point for them. If their questions are outside of your own 
area of expertise and you haven't offered an opinion on 
the subject, don't venture an opinion just because they 
asked you. A response of "That's not in my area of exper- 
tise" or "I don't know" are more than adequate. If you're 
not sure about answering a particular question, look to 
your counsel for guidance. They'll give you some sort of 
signal if the area is important—or object to the question— 
to at least give you time to think or regain your composure. 

Field Preparation and Monitoring 
Just as the old expression, "Marketing begins with the 

decision to produce", preparation for trial begins with the 
decision to collect data, conduct analysis, or manage 
resources. Preparation should have been complete long 
before you have any notion that anything you're doing 
has any bearing on any case. It's called the "Scientific 
Process". 

You will feel much more confident when being cross- 
examined if the point you are making is backed by sound, 
reliable data. Educating the judge that natural resources 
are heterogeneous in nature, i.e., have great variability, is 
the first step. Efforts to reduce or control this variability 
are paramount and are traditionally included in the exper- 
imental design. Steps taken to account for variability 
must be pragmatically outlined by researcher and non- 
researcher alike. Logic and rationale are necessary to 
defend the inclusion or deletion of specific information. 
This information should be conveyed in laymen's lang- 
uage if at all possible. 

An elaborate discussion of the scientific process is 
beyond the scope of this article; however, the steps are 
laid out clearly in other publications (Day 1988). The data 
collection phase is invariably the segment that the resource 
manager is associated with in the judicial process. There 
are some simple considerations that will lend credence to 
expert testimony. It is my experience that the judge is 
receptive to fewer points with greater detail in the most 
representative areas than a shotgun blast of superficial 
data. 

One-point-in-time data collection is entirely inadequate 

especially if long-term trends are desired. Ranges and 
forests change slowly, particularity in semi-arid environ- 
ments. Continuity through time is vital, particularly when 
resource change or rate of change is equally as important 
as absolute numbers. Continuity is not assured simply by 
collecting data in May of each year; rather, consistency 
must be maintained phenologically. 

The most prevalent example of inappropriate compari- 
sons is before-and-after photo examples where one pic- 
ture is taken in the spring green-up of one year and in 
subsequent years the shot is taken after leaf drop. Such 
practices clearly demonstrate unprofessional attempts at 
sensationalism and must be avoided to maintain profes- 
sional and scientific objectivity. 

The use of photography as an illustrative tool has wide 
acceptance in the courtroom. Color photographs have a 
greater impact on a judge/jury than the black and white 
high-contrast shots required for the professional jour- 
nals. However, certain precautions should be taken to 
assure the photograph(s) be acceptable. The transect 
point should be clearly documented in the photo as to 
location, specific point and year. It is also advisable to 
include distinguishing background landmarks. Without 
such placement keys the opposing council can easily cast 
sufficient doubt to effectively reduce the intended message. 

The job of an expert witness should be viewed as a 
challenge. However, the challenge can be readily met 
with professionalism, knowing your data limits, and fasti- 
diously staying within your area of expertise. Common 
sense and wit have a distinct role. If these personal traits 
are combined with factual information, they constitute a 
very formidable opponent, a strong voice for natural 
resources, and an effective resource manager. 
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Evolution of Grazing and Land Tenure Policies on 
Public Lands 

Michael M. Borman and Douglas E. Johnson 

The period of 1965 to 1989 has been a time of change 
for public lands and the rules and regulations that govern 
their use. Demands on public lands by nontraditional 
users have increased and the concept of multiple use has 
evolved. These trends have had and will continue to have 
significant impact on public land policy through evolving 
legislation and litigation. One of the results of this evolu- 
tion has been an erosion in the security of tenure for 
traditional users. Tenure can be defined as the perman- 
ency of right of use of an area of land under stable, 
specified terms. 

Grazing by livestock is the oldest major economic use 
of federal land, involves the largest acreage of any use, 
and has important political, social, and economic ramifi- 
cations (Clawson 1983). Public lands also provide raw 
materials such as timber and minerals, wildlife habitat, 
water, and opportunities for recreation. Public land policy 
and management decisions have a major influence on the 
stability of communities in the area. It is important for all 
who have an interest in public lands to understand the 
changing status of land policy and tenure. 

Grazing on the Public Domain Prior to the Taylor Graz- 
ing Act 

The public land history of western stockraising from 
1865 to the 1890s was marked by chaos, violence, and 
depletion of the ranges through overgrazing exacerbated 
by climatic fluctuations (Rowley 1985). The prevailing 
policies of the times discouraged large free acquisitions 
of the public domain and prohibited leasing options. 
Many western range areas in the late 19th century were 
damaged by stockmen attempting to use the grass first 
and to establish rights to it by the constant presence of 
livestock. Because there was little regulation and no pro- 
vision for security of tenure, ranchers had to maintain 
large numbers of livestock to prevent encroachment from 
newcomers. Of particular concern were the nomadic 
bands of sheep whose owners had little or no base prop- 
erty, and thus no vested interest in maintaining the land's 
productivity. 

Controlled grazing policy on public domain began with 
the forest reserves. Resource depletion from overgrazing 
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was serious enough that many in the livestock industry 
(particularly cattlemen) recognized the need to forego a 
certain amount of autonomy, and as early as 1901 support 
was expressed for governmental regulation of grazing on 
the forest preserves. 

There were vast areas of public domain outside the 
forest preserves that did not benefit from a grazing policy 
until the passage of the Taylor Grazing Act of 1934. 

The Taylor Grazing Act 

The Taylor Grazing Act (1934) was passed: 
to stop injury to the public grazing lands by preventing over- 

grazing and soil deterioration; to providefortheirorderly use, 

improvement, and development; to stabilize the livestock 
industry dependent on the public range.... 

Through the mid-1960s emphasis was placed on stabili- 
zation of the rangeland livestock industry and dependent 
communities as a management objective. Equity consid- 
erations in public rangeland management and develop- 
ment worked to the advantage of local interests and tradi- 
tional users, i.e., those holding grazing permits. 

Erosion of Traditional User Dominance 

A period of change and ferment in federal land and 
resource law began in the mid-i 960s (Coggins and Wil- 
kinson 1987). Hundreds of old United States Code sec- 
tions that had defined management programs were super- 
seded by new legislation. The Bureau of Land Manage- 
ment (BLM) received a statutory mission with passage of 
the Federal Land Policy and Management Act of 1976 
(FLPMA) which was later amended and supplemented by 
the Public Rangelands improvement Act of 1978 (PRIA). 
The Forest Service was affected by the National Forest 
Management Act of 1976 (NFMA). 

While many statutes promise to affect range manage- 
ment in one way or another, these three laws and the 
National Environmental Policy Act of 1969 (NEPA) have 
reduced the traditional dominance of livestock grazing on 
public lands. 

National Environmental Policy Act 011969 (NEPA) 
The 1974 court case of the Natural Resources Defense 

Council (NRDC) vs. Morton (then Secretary of the Inte- 
rior) forced the BLM to prepare environmental impact 
statements on the effects of present and proposed graz- 
ing for specific sites of public lands. The BLM began the 
process of preparing 212 (later reduced to 144) environ- 
mental impact statements at an estimated cost of more 
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than $100 millon (Coggins and Wilkinson 1987). The 
resulting evaluations stated that many public lands are in 
poor condition compared to their historic potential; that 
one clear cause for this condition is overgrazing; and that 
improvement in range condition depends largely on 
reducing the number of grazing animals and limiting the 
areas available for grazing. If management plans are 
based on information compiled in the impact statements, 
reduced use by livestock will probably result. In the short 
term it is likely that marginal ranching operations would 
be forced out of business. 

Federal Land Policy and Management Act of 1976 and 
Public Rangelands Improvement Act of 1978 

Increased interest group pressure emphasizing in- 
creased public interest in multiple use of public land 
resources resulted in the Federal Land Policy and Man- 
agement Act of 1976. FLPMA does not repeal the major 
Taylor Act provisions, but it does superimpose a new 
management system, with more diverse goals and empha- 
ses. FLPMA also provides for full public participation in 
comprehensive planning programs to determine man- 
agement objectives (Coggins and Wilkinson 1987). 

The stated goals of FLPMA are that public lands will be 
managed in such a manner: 

that will protect the quality scientific, scenic, historical, eco- 
logical, environmental, air and atmospheric, water resources, 
and archeological values; that where appropriate, will pre- 
serve and protect certain public lands in their natural condi- 
tion; that will provide food and habitat for fish and wildlife and 
domestic animals; that will provide for outdoor recreation and 
human occupancy use, and which recognizes the Nation's 
need for domestic sources of materials, food, timber, and fiber 
from the public lands (Ross 1984). 

FLPMA protects grazing permittees to a limited extent 
by retaining preferences, requiring consideration of hard- 
ships, financing range improvements, and providing for 
individual and institutional advice from and consultation 
with ranchers. However, an interpretation of the Act could 
support the conclusion that livestock grazing is not the 
primary use, but that it has been downgraded from the 
major rangeland use under the Taylor Act to an undiffer- 
entiated one of seven (or more) uses, and that livestock 
producers are not entitled to priority in forage allocation. 
The seven uses in order of listing (with apparently no 
intended priority) are: (1) outdoor recreation, (2) range 
(apparently used as a synonym for domestic grazing), (3) 
timber, (4) minerals, (5) watershed, (6) wildlife and fish, 
and (7) natural, scenic, scientific, and historical values. 

The most difficult aspect of implementing multiple use, 
sustained yield management is compatibility. FLPMA assumes 
that compatible use combinations can be worked out, but 
some uses are simply incompatible with some others. For 
instance, clearcutting is compatible with the needs of 
some wildlife species, but not all, and the method gener- 
ally exposes soil to water erosion and conflicts with 
recreation resource uses. In practice, the Bureau of Land 
Management's emphasis on livestock grazing has detract- 
ed from other uses. Unqualified preservation could be 
judged in a similar fashion. In fact, all listed uses generate 

at least some conflict with regard to management deci- 
sions and it will be difficult to accommodate people who 
represent a single use. 

The Public Lands Improvement Act of 1978 (PRIA) amended 
FLPMA in several important respects. Most importantly, 
improvement of range condition is declared to be the goal 
of rangeland management and not just a goal. Range 
condition became the highest management priority with 
the passage of PRIA. Other provisions of the law include: 

1) Inventories shall be continuously updated and trends 
monitored. 2) Congress stressed that the maximum ten- 
ure should be more the norm than the exception. Many 
ranchers are therefore assured security of tenure, though 
not of permitted numbers, for intermediate terms (gener- 
ally ten years). The Secretary nevertheless retains con- 
siderable discretion to impose shorter permit terms. 
3) Allotment Management Plans (AMP) shall be tailored 
to the specific range condition to be covered by such a 
plan, and shall be reviewed on a periodic basis to deter- 
mine whether they have been effective in improving the 
range condition of the land. 4) The Experimental Stew- 
ardship Program is to be developed and implemented to 
provide incentives or rewards for the holders of grazing 
permits whose stewardship has improved the condition of 
the lands. 5) The McClure Amendment provides for a 
phase in of livestock reductions that may be deemed 
necessary to fulfill the range improvement mandate. 

FLPMA mandates intensive planning and that specific 
management decisions made after land use plans are 
completed must agree with the plans. Judicial review of 
BLM land use plans can be expected (Coggins and Wil- 
kinson 1987). Litigation will come from two sources: 1) 
when a private entity believes that a completed land use 
plan is inadequate, and 2) when a decision is made that 
some private party believes is contrary to the letter or the 
spirit of a pre-existing plan. 

LItIgation as a Means of Policy Formation 

Coggins and Wilkinson (1987) provided an interesting 
anecdote that illustrates the role of litigation in public 
land policy formation. In a 1986 court decision (NRDC vs 
Hodel), Judge Burns in his concluding remarks provides 
insight into what we can expect from judicial response to 
litigation in areas of public policy. He described the case 
as one in which the NRDC asked him to become, and the 
BLM urged him not to become, the rangemasterforabout 
700,000 acres of federal lands in western Nevada. He cites 
cases overthe prior 15 years or so in which his colleagues 
"have become or have been implored to become" for- 
estmasters, roadmasters, schoolmasters, fishmasters, pris- 
onmasters, watermasters, and the like. He noted criticism 
of these roles by academic commentators based on 
observations which include lack of training and expertise, 
lack of time, lack of staff assistance, etc. He noted, how- 
ever, that the reason for the large scale judicial intrusion 
into these areas has been the inability or unwillingness of 
the other branches, both state and federal, to provide 
solutions to significant societal, environmental, and eco- 
nomic problems. We expect that litigation will continue 
and these legal "masters" will shape land use policies in 
the future. 
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FLPMA and PRIA do provide direction to range manage- 
ment and adequate legal tools to range managers. The 
statutes demand a new management regime under the far 
broader principles of multiple use and sustained yield. 
The statutes also require large-scale planning to imple- 
ment multiple use management and that the plans and 
decisions stemming from them will provide courts with 
opportunities to force BLM range management into the 
channels Congress "envisioned" (Coggins 1983). 

Coggins and Wilkinson (1987) have suggested that it is 
likely that the new organic acts will engender considera- 
ble litigation, in turn creating bodies of common law, 
leading in turn to corrective legislative action. They stated 
that students now in law school will incoming years be in 
positions to influence the directions those changes will 
take. 

Developments, problems, crises, and attitudes are already 
apparent, the intersections of which will determine future land 
law policy. 

Proposals by the Forest Service to build roads into virgin 
forestlands to accelerate timber harvests are being fought in 
Congress and the courts. Federal land policy will be heavily 
influenced by federal water allocation and development poli- 
cies now in a state of flux if not confusion. Pressure to discard 
the century-old law governing mineral claim location wanes 
and waxes. The growing public appetite for recreation will 
engender new and continuing conflicts with preservation as 
well as with extraction. Whether large, wild mammals can 
survive on this continent will largely be determined by future 
public land policy. Much of the western livestock industry 
faces curtailment or bankruptcy. The stakes are enormous, 
and the times are fluid. In the future of federal land and 
resources law lies a good part of the National's future welfare. 

Since Congress seems to be unwilling or unable to 
provide clear direction in legislation, future public land 
management may be impeded as lawyers for various 
interest groups attempt to force an interpretation of legis- 
lation through the courts. While conceding that public 
land management needs significant improvement, the 
trend to formulating policy through litigation may result 
in no management at all. What management does occur 
will be mandated by the court rather than result from the 
considered judgement of professionally trained manag- 
ers. Behan (1981) has suggested that documentation, 
consistency, and correct procedure will become far more 
important in the forest management planning process 
than a land manager's solid, professional, experienced 
judgement. He stated further: 

Because it is mandated in law, the forest planning process 
now has the capability of paralyzing or displacing completely 
the management and production responsibilities of the agency. 

Not only will traditional public rangeland users face 
restrictions on their use, but all other users will likely be 
stymied as well. Rather than proceeding along the route 
of confrontation and conflict through the courts, we 
should be attempting to bring the diverse interest groups 
together to communicate their concerns to each other 

and to form a consensus plan on how to manage our 
public lands with the goal of developing a healthy, pro- 
ductive environment so that everyone can ultimately 
benefit. 

We have successful models to draw upon this type of an 
effort. Coordinated Resource Management Planning (CRMP) 
is a planning process that has developed over the last 
forty years, but is becoming increasingly important and 
sophisticated. This process brings together resource 
owners, managers, users, and organizations of interested 
people to develop the resource management plan (And- 
erson 1975, Anderson 1977). The objective of this "open" 
planning process is to provide a forum for exchange of 
views and knowledge from people with diverse perspec- 
tives, a vehicle for orderly resolution of conflicts, and 
broadly acceptable management goals and procedures. 
Increased cooperation, especially between owners and 
governmental agencies, has resulted from CRMP pro- 
grams. 

Cleary (1984) discussed an Experimental Stewardship 
Program in the Modoc/Washoe area of northeast Califor- 
nia and northwest Nevada. The program included BLM, 
Forest Service, and private land. Representatives of 
agencies, organizations, and associations having direct 
interest in land management of the area were included as 
equal participants to operate the program. Over a period 
of time the Washoe/Modoc Program developed into a 

positive working partnership in natural resource man- 
agement. Part of the process involved spending several 
sessions developing a common understanding of each 
other's philosophical viewpoints. An important aspect of 
the program's initial success was an agreement that all 
decisions or actions of the Steering Committee would be 
reached by consensus (i.e., unanimous agreement). 

Another more recent example is the Oregon Watershed 
Improvement Coalition (OWIC). OWIC was formed in 
1986 to develop communications among various groups 
interested in the management of riparian zones in the 
rangeland environments of Oregon. Membership in- 
cludes Oregon Trout, Oregon lzaak Walton League, 
Oregon Environmental Council, Oregon Cattlemen's Asso- 
ciation, Oregon Natural Resources Council, Oregon For- 
est Industries Council, and the Pacific Northwest Section 
of the Society for Range Management. As with the 
Washoe/Modoc Experimental Stewardship Program, deci- 
sions made by OWIC are arrived at by consensus. Mem- 
bership has been kept small so that the group could func- 
tion effectively without creating a complex administrative 
structure, and so that all members would have ample 
opportunity to participate in discussions. Through its 
members, OWIC networks with a large variety of individ- 
uals and organizations which share an interest in water- 
shed issues. OWIC is not a public agency and the public 
at large has not been invited to attend OWIC meetings. 
This has been a conscious decision by the group in order 
to provide a favorable atmosphere conducive to frank and 
open discussions of ofttimes sensitive and vo'atile issues 
(OWIC fact sheet provided by W.C. Krueger, Dept. of 
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Rangelands Resources, Oregon State University). OWIC 
has had a successful beginning. Through OWIC the 
potential exists to develop the multitude of benefits of 
riparian systems and associated watersheds through 
spirit of cooperation and mutual understanding. 

If programs such as the Washoe/Modoc Experimental 
Stewardship Program and OWIC can be emulated else- 
where, litigation may become less prominent in formulat- 
ing public land policy and constructive management 
might have a chance to occur. 
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Broom snakeweed (Xanthocephalum sarothrae) is an 
undesirable perennial half-shrub found on much of the 
rangeland in the western half of the United States and 
northern areas of Mexico. Broomweed infestations are 
cyclic and may result from climatic fluctuations rather 
than range overgrazing (Jameson 1970, Valentine 1974), 
although overgrazing expedites its density after it occurs 
and dense infestations become more permanent (less 
cyclical). Greatest plant numbers occur in the southern 
High-Plains and the Canadian-Pecos valleys of west 
Texas and eastern New Mexico (McDaniel and Sosebee 
1988). The production and economic losses caused by 
snakeweed infestations stem from the adverse effects on 
two complementary processes. The forage yield is reduced 
on infested areas and livestock production efficiency is 
impaired when the plant is consumed. 

The poisonous property of perennial snakeweeds was 
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documented as early as 1936. Mathews (1936) found that 
snakeweed ingestion caused death in ruminants. After 
years of incrimination by ranchers, studies verified that 
snakeweed also causes abortion in ruminants. Retained 
placentas, pre-mature calves that are weak and under- 
weight, and other reproductive disorders are often asso- 
ciated with poisoning (Dol lahite and Anthony 1956, 1957; 
Doilahite and Alien 1959). 

The dimension of the cattle poisoning problem in west 
Texas, along with other information, was estimated by 
McGinty and Welch (1987). For individual counties the 
cattle death loss ranged from 0 to 10% and the abortion 
rate ranged from 0 to 20%. The mean cattle loss for the 
148-county area was 1% and the abortion rate averaged 
2.9%. 

Experimental evidence suggests that several factors 
contribute to the extent of poisoning in a cow herd. Toxic- 
ity problems usually occur during the winter and early 
spring when low forage availability forces animals to con- 
sume relatively large amounts of the plant. Coinciding 
with this time period is the stage of leaf formation, the 
most toxic stage of the snakeweed life cycle (Kingsbury 
1964). Dollahite and Anthony (1957) also reported that 

Economic Losses from Broom Snakeweed Poisoning in 
Cattle 

Brent D. Carpenter, Don E. Ethridge, and Ronald E. Sosebee 
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although snakeweed grows more abundantly on loam 
soils, snakeweed growing on sandy soils appears to be 
more toxic. 

The impact of snakeweed on livestock production is 
related to the level of snakeweed present in the diet; i.e., 
the quantity of snakeweed in proportion to the available 
forage. While it has been verified that snakeweed con- 
sumption can substantially reduce cow herd efficiency 
and output, the extent of the damage, particularly as it 
varies with level of infestation, has not been determined. 
The purpose of this study was to quantify the expected 
loss in cow-calf productivity and revenue which occurs 
with varying levels of broom snakeweed. 

EstimatIon Procedures 
In the absence of controlled experimentation, the most 

reliable information available is the collective knowledge 
acquired from observations of the effects of snakeweed 
poisoning. A survey questionnaire was developed to pool 
information on production losses as it relates to the level 
of snakeweed. The continuum of possible infestation lev- 
els was categorized into three defined classes: light (less 
than 5% canopy cover or 5 plants/yd2); moderate (5 to 
20% cover or 5 to 20 plants/yd2); and heavy (greater than 
20% cover or 20 plants/yd2). 

The survey group consisted of poisonous plant experts 
in west Texas, New Mexico, Arizona, and Utah who have 
observed the effects of snakeweed poisoning or who are 
in direct contact with ranchers that practice grazing 
infested pastures. By profession, the respondents included 
range management specialists, poisonous plant re- 
searchers, and veterinarians. 

The questionnaire was designed to accomplish three 
objectives: (1) identify the specific production variables 
in which snakeweed poisoning reduces cow-calf effi- 
ciency, (2) estimate the magnitude of the impact for each 
variable as a function of the level of infestation, and (3) 
determine if any residual effects exist after poisoning 
symptoms are observed. 

The survey was interpreted by calculating the range, 

mean and standard deviation of the responses for each 
variable and infestation level. If no adverse effects had 
been observed by an individual, a zero value was aver- 
aged into the calculations. If a range was given for a 
particular estimate, the mid-point was used for determin- 
ing the mean. One-tailed Student's f-tests of significance 
were conducted to determine if the estimates were statis- 
tically different from the appropriate budgeting values of 
0 or 1, at the 0.95 probability level. 

For the economic analysis, several factors were consi- 
dered to quantify the loss in revenue for each snakeweed 
situation. Dollar values were calculated for a cow produc- 
ing unit (CPU), defined as a mature cow plus 5% of a bull 
(1 bull/20 cows), and 14% of a raised replacement heifer. 

The total revenue from a cow-calf operation depends 
on the sale prices of cull cows and weaned calves. 
Expected prices were derived by averaging the most 
recent 10 years (1979-1988) of cattle prices from Amarillo 
Auction Sales, not adjusted for inflation (U.S. Dept. of 
Agriculture 1979-1988). The following prices per cwt 
were used in the calculations: $41.98 for cull cows, $66.34 
for 425 lb. heifer calves, and $77.76 for 450 lb. steer calves. 

Revenue is also contingent on weaning weights, death 
rates for cows and calves, and the replacement rate. Base 
values for these variables were established from the 
Texas Agricultural Extension Service budgets. Produc- 
tion parameters for the three infestation conditions were 
adjusted as indicated in the survey estimates. For exam- 
ple, with a heavy snakeweed stand, the calf crop, which is 
an additive function of the conception and abortion rates, 
is reduced to approximately 59%. Assuming a typical 12% 

replacement rate, and equally distributed calf crop with a 
0.5% calf death loss for each gender, and a 4.7% cow 
death rate; the saleable output from 100 CPUs is 7.3 cull 
cows, 17.4 heifers and 29.4 steer calves at reduced wean- 
ing weights. The loss in revenue with any given infesta- 
tion level is simply the difference from the total revenue 
received with no snakeweed. 

Survey Results 
Seventy-one percent of the 31 questionnaires were 

returned. Eight of these respondents did not provide any 
specific estimates, citing that they did not feel qualified to 
give reliable answers. The remainder (45%) were able to 
give estimates for at least one of the production variables. 

The survey results indicated that four production var- 
iables—abortion rate, conception rate, birth weight, and 
weaning weight— are significantly affected with at least a 
moderate infestation (Table 1). However, there was nota 
consensus among the respondents for the magnitude of 
the impacts. In general, the standard deviations are high 
relative to the mean responses. The responses verify that 
there is a degree of uncertainty associated with the cur- 
rent knowledge on the effects of poisoning. 

From the responses it can be concluded that produc- 
tion losses from snakeweed poisoning are not significant 
with only a light infestation. Although there is less forage 
available on a unit of land, the cow herd appears to per- 
form just as efficiently with a light infestation as it does 

SnaKOw000 :nrestarion. 
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Table 1. Results of snakeweed poisoning survey. 

Standard No. of 
Devi- Res- 

Production variable Units Mean ation ponses' 

no infestation 
Abortion Rate % 0.6* 1.0 10 
Cow Death Rate % 1.4 9 
Calf Death Rate % 0.9" 1.3 9 

light infestation 
Abortion Rate % 2.5* 6.2 10 
Conception Rate % chg 0.6* 1.1 7 
Birth Weight % chg 3.8 7.0 6 
Weaning Weight % chg 2.6* 3.8 7 
Cow Death Rate % 1.5" 1.7 9 
CalfDeathRate % 1.2" 1.4 9 

moderate infestation 
Abortion Rate % 9.7 12.9 10 
Conception Rate % chg 3.6 3.2 7 
Birth Weight %chg 7.5 6.3 6 
Weaning Weight %chg 11.1 8.4 7 
Cow Death Rate % 2.6** 3.4 9 
Calf Death Rate % 2.2" 4.7 9 

heavy infestation 
Abortion Rate % 16.6 14.1 11 
Conception Rate % chg 9.3 8.7 8 
Birth Weight %chg 17.8 11.8 8 
Weaning Weight % chg 20.6 9.3 8 
Cow Death Rate % 4.7 5.6 11 
Calf Death Rate % 37** 47 9 
• Not significantly different from 0. 
**Not significantly different from 1. 
Total number of usable responses was 14. No respondent answered every 

question. 

with no snakeweed present. The presence of snakeweed 
does not appear to affect the death rate of nursing calves 
at any level. The death rate of cows is significantly 
affected when they are grazing a heavily infested area. 
Perhaps a more subtle loss than abortions or death is the 
reduction in weaning weights with a moderate or heavy 
infestation. 

No carry-over effects of poisoning were identified in the 
survey. The recovery from a snakeweed induced abortion 
was observed to be complete and rapid once the source of 
the problem is eliminated. These findings imply that eco- 
nomic losses are directly related to the current level of 
snakeweed. 

The results of the survey are generally consistent with 
previously known information regarding the occurrence 
of poisoning under traditional management practices. 
That is, the heaviest infestations are accompanied with 
the most severe losses. However, the production loss for 
specific variables, and therefore the forfeiture of a portion 
of the potential economic return, is somewhat greater 
than prior estimates (McGinty and Welch 1987, ToreIl et 
al1988). 

The economic impact of snakeweed poisoning is sub- 
stantial, and increases with the level of infestation. Table 
2 shows the total returns and foregone revenue for a 
typical cow-calf herd, without regard to the economic 
impact of diminished forage production or an increase in 
veterinary and related costs. These values are expected 

Table 2. Total returns and foregone revenue due to snakeweed 
poisoning. 

Level of Infestation 
Total Return 
$ per CPU 

Revenue Loss 
$ per CPU 

None 277.73 — — — 
Light 277.73 0 
Moderate 217.21 60.52 
Heavy 151.61 126.12 

annual losses which occur in every year that snakeweed 
is present at the defined level. 

Conclusions 
Based on the collective judgement of professional 

range specialists, broom snakeweed poisoning has a 
substantial economic impact on animal efficiency when 
snakeweed infestations are moderate and heavy, but no 
impact on animal efficiency and revenue per animal unit 
when infestations are light. Compared to the total revenue 
with no snakeweed, as defined in this analysis, the 
revenue per cow producing unit received from snake- 
weed infested pastures is 22% less with a moderate infes- 
tation and 45 percent less with a heavy infestation. It 
should be noted that these estimates do not include the 
economic losses from decreased forage production. 

The results also indicate that assessments concerning 
the effects of poisoning have a high variability. More 
definitive research with controlled experiments is needed 
to quantify production losses related to the concentration 
of snakeweed. 

References 

Doliahlte, J.W., and J.T. Alien. 1959. Feeding perennial broom weed 
to cattle, swine, sheep, goats, rabbits, guinea pigs and chickens. 
Texas Agr. Exp. Sta. PR-2105. 

Doliahite, J.W., and W.V. Anthony. 1956. Experimental production of 
abortion, premature calves, and retained placentas by feeding a 
species of perennial broomweed. Texas Agr. Exp. Sta. PR-i 884. 

Doilahlte, J.W., and W.V. Anthony. 1957. Poisoning of cattle with 
Gutierrezia microcephala, a perennial broomweed. J. Veterinary 
Medical Assoc. 13:525. 

Jameson, D.A. 1970. Value of broom snakeweed as a range condi- 
tion indicator. J. Range Manage. 23:302-304. 

Kingsbury, J.M. 1964. Poisonous plants of the United States and 
Canada. Prentice-Hall, Inc., Englewood Cliffs, N.J. 

Mathews. F.P. 1936. The toxicity of broomwoed (Gutierrezia micro- 
cephalum) for sheep, cattle and goats. J. Amer. Veterinary Medical 
Assoc. 88:56-61. 

McDaniel, K.C., and R.E. Sosebee. 1988. Taxonomy, ecology, and 
poisonous properties associated with perennial snakeweeds. In: 
L.F. James, M.H. Ralphs, and D.B. Nielsen (eds.). The ecology and 
economic impact of poisonous plants on livestock production. 
Westview Press, Boulder, Cob. 

McGlnty, A., and T.G. Welch. 1987. Perennial broomweed and Texas 
ranching. Rangelands. 9:246-249. 

Texas Agricultural Extension Service. 1988. Texas enterprise bud- 
gets-Texas panhandle district, 1988. College Station, Texas. 

Torell, A.L., H.W. Gordon, K.C. McDaniel, and A. McGlnty. 1988. 
Economic impacts of perennial snakeweed infestations. In: L.F. 
James, M.H. Ralphs, and D.B. Nielsen (eds.). The ecology and 
economic impact of poisonous plants on livestock production. 
Westview Press, Boulder, Cob. 

U.S. Department of Agriculture. 1979-1988. Livestock detailed quo- 
tations; Amarillo, Texas. Ag. Marketing Service; Livestock, Meat, 
Grain, and Seed Div. Weekly Reports. 

Valientine, J.F. 1974. Range development and improvements. Brigham 
Young Univ. Press, Provo, Utah. 



RANGELANDS 12(4), August1990 209 

Riparian Grazing Guidelines for the Intermountain Region 
Warren P. Clary and Bert F. Webster 

Riparian areas in the western United States often con- 
stitute important sources of livestock forage. One acre of 
meadow has the potential grazing capacity of 10 to 15 
acres of surrounding forested range. In the Pacific North- 
west, riparian meadows often cover only 1 to 2% of the 
summer range area but produce about 20% of the summer 
range forage. In some areas, 80% of the forage consumed 
may come from these meadows (Kauffman and Krueger 
1984). Livestock are attracted to riparian areas because of 
succulent forage, easy accessibility, shade, a generally 
reliable water supply, and a microclimate more favorable 
than that of surrounding terrain (Skovlin 1984). 

Excessive livestock impacts, through heavy grazing 
and trampling, affect riparian-stream habitats by reduc- 
ing or eliminating riparian vegetation, changing stream- 
bank and channel morphology, and increasing stream 
sediment transport (Fig. 1). Often there is a lowering of 
the surrounding water tables (Platts 1986). Thus, live- 
stock are perceived as a major cause of habitat distur- 
bance in many Western riparian areas. This perception 
has resulted in accelerated concerns from various resource 
users because riparian areas generally represent the epi- 
tome of multiple use. In addition to the livestock forage, 
riparian areas and the associated streams often have high 
to very high values for fisheries habitat, wildlife habitat, 
recreation, production of wood fiber, transportation routes, 
precious metals, water quality, and timing of water flows. 

Authors are protect leader, Intermountain Research Station, Forest Service, 
U.S. Department of Agriculture, Boise, Idaho 83702; and staff officer, Saw- 
tooth National Forest, Forest Service, Twin Falls, Idaho 83301. 

Review of Grazing Information 

The most obvious benefit of a grazing system is to help 
provide the necessary livestock control to do a good 
management job (Clary and Webster 1989). Grazing sys- 
tems typically used for riparian areas are similar to those 
developed for upland vegetation types. However, no graz- 
ing system has been devised for ensuring proper use of 
small riparian meadows within extensive arid or semiarid 
upland range. Various studies and experience of a number 
of people suggest that no grazing system has proven 
universally successful. 

Managers of rangelands are accustomed to giving 
primary consideration to herbaceous plant physiological 
vigor. Major additional needs in most riparian areas are to 
maintain appropriate woody plant communities and to 
maintain streambank structure and channel form. These 
are significant factors in fisheries habitat and stream 
function (Platts 1982, Swanson 1989). One key is the 
maintenance of adequate vegetation cover and biomass 
to provide stream bank protection during high streamflow 
periods. Residual streamside vegetation biomass encour- 
ages trapping and deposition of sediments for maintain- 
ing or rebuilding streambanks (Fig. 2). Careful control of 
grazing results in maintenance of streambank vegetation 
and limits the trampling, hoof slide, and accelerated 
streambank cave-in. 

Few guidelines are available on the allowable use of 
riparian plant communities to maintain ecosystem integ- 
rity. Suggestions of allowable use have varied from 20 to 
70% depending upon the situation and management 
goals (Ratliff et al. 1987, Bryant 1985). Others have 

FIg. 1. UnrestraIned livestock use often resulted in depleted riparlan plant communitIes and eroded stream channels. 
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emphasized a residual stubble height criterion. The stra- 
tegy of some riparian managers is to retain sufficient 
stubble height and its associated plant biomass to main- 
tain forage plant vigor, avoid a strong shift of late season 
grazing to woody riparian plants, provide streambank 

protection, and aid in sediment entrapment as a basis for 
natural rebuilding of streambanks. Most stubble height 
recommendations fall within the range of 4 inches to 6 
inches (Kauffman et al. 1983, Myers 1989). 

Season of use is an important factor. Spring grazing of 
riparian areas has several advantages. Early season graz- 
ing usually provides better use distribution between the 
riparian area and adjacent uplands. There is greater sim- 
ilarity in vegetation succulence between riparian and 
upland areas, cooler temperatures encourage animal 
mobility, and, in some cases, livestock avoid streamside 
areas that are wet in the spring (Clary and Webster 1989). 
Early grazing, followed by complete livestock removal, 
allows riparian plant regrowth to occur before the fall 
dormant period. The ability of most streamside species to 
reproduce vegetatively reduces concerns about effects of 
early season grazing on seed production. 

Fall grazing is a second choice in many areas. It is 
probably acceptable if use levels are carefully controlled 
to leave protective vegetative cover for the following 
winter-spring high streamflow periods. Grazing riparian 
areas during mid- to late-summer should be approached 
cautiously because of the strong tendency of cattle to 
concentrate along stream courses during the hot and 
often dry months. 

Recommended GrazIng Management PractIces 
If careful review shows that livestock grazing can and 

should continue on a particular riparian area, grazing 
management practices must provide for regrowth of 
riparian plants after use, or should leave sufficient vegeta- 
tion at the time of grazing for maintenance of plant vigor 
and streambank protection. We recommend that a min- 
imum herbage stubble height (4-6 inches) be present on 
all streamside areas at the end of the growing season, or 
at the end of the grazing season if grazing occurs after 
frost in the fall. To help achieve this stubble height goal: 

1. On pastures grazed spring only, use of streamside 
herbaceous forage should be limited to about 65%, and 

cattle should be removed when the primary forage 
plants are still in a vegetative state. The appropriate 
spring removal date will vary substantially depending 
upon moisture conditions, plant phenology, elevation, 
etc. 

2. Streamside use of herbaceous forage in summer- 
grazed pastures should be approached cautiously as 
livestock concentrate in riparian areas during the hot 
months. In addition, lntermountain riparian plant com- 
munities have limited regrowth potential after mid-summer. 
Suggested use rates are about 50%. 

3. Fall grazing of streamside vegetation should be 
carefully monitored because little or no regrowth poten- 
tial remains at that time of year. In some northern Inter- 
mountain riparian areas retaining a 6-inch down to 4- 
inch stubble height would be equivalent to a use rate of 
about 30 to 40% (Clary and Webster 1989). 

4. Season-long grazing should be limited to those 
situations where animal use and distribution can be 
strictly controlled and where the stubble height require- 
ments can be met. 

5. Special situations such as critical fisheries habi- 
tats or easily eroded stream banks may require stubble 
heights of greater than 6 inches. 
The length of rest to initiate the recovery process in 

degraded riparian areas will depend upon vegetative 
composition and streambank condition. It may be as 
short as 1 year or it may be 15 years or longer. Degraded 
streambank recovery usually requires more time than 
plant community composition recovery, particularly if the 
channel has become incised and confined (Swanson 
1989). Once an area has improved to a mid- or high-seral 
status (Winward 1989), rotation grazing systems may 
allow the habitats to remain in good condition while still 
being grazed. However, recovery or maintenance of ripar- 
ian ecosystems is not likely unless all livestock are 
removed from the area after the specified use periods. 

Riparian area managers must have a commitment to do 
whatever is necessary to control livestock use and distri- 
bution. A wide variety of management techniques are 
available. Establishment of special use riparian pastures, 
development of alternate water sources away from ripar- 
ian areas, location of stock driveways outside of these 
areas, periodic herding of livestock away from the areas, 

— — — — — — — 

Fig. 2. ResIdual streamside vegetation encourages trapping and deposition of sediments for rebuliding of streambanks. 
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salting outside of riparian areas, installation of drift fen- 
ces, and other common range management practices 
help reduce livestock concentration. 

Suggested InitIal Actions 

Riparian areas vary greatly in productive potential, sen- 
sitivity to management, and current condition. The fol- 
lowing are possible starting points for determining if a 
management change should be initiated. 
For conditions of: 

1. Essentially stable coarse-textured stream channel 
types 

A. Plant communities in mid- to late-seral ecological 
status: continue current management or apply re- 
commended riparian grazing practices. 
B. Plant communities in early seral ecological status: 
apply rest or the recommended practices. 

2. Erodible fine-textured stream channel types 
A. Plant communities in late-seral ecological status: 
continue current management or apply recommended 
practices. 
B. Plant communities in mid-seral status: apply re- 
commended practices. 
C. Plant communities in early seral status: apply rest. 

3. Environmentally sensitive areas 
A. Where high spring soil moisture and fine soil tex- 
ture result in streambanks susceptible to trampling 
damage: delay grazing until late in the season. Stub- 
ble height criterion would still apply. 
B. Where threatened, endangered, or sensitive spe- 
cies occur, or where streambanks are highly erodible: 
additional management considerations should be 
given, such as to increase stubble height criterion to 
greater than 6 inches or perhaps to remove from 
grazing. 

Monitoring should be an integral part of any manage- 
ment change. When recovery does not occur or is pro- 
gressing too slowly, further changes in management 
practices are warranted. 

Summary 
Our primary concerns in grazing riparian areas are 

impacts on the herbaceous plant community, the woody 
plant community, and streambank morphology. Of these, 
the streambank morphology and the woody plant com- 
munity are most susceptible to long-term damage by 
improper grazing. Our criteria of minimum season-end 
stubble heights and an emphasis on early grazing are 
aimed at the maintenance and improvement of stream- 
bank morphology and the woody plant component, 
although streamside herbaceous plants should respond 
favorably as well (Fig. 3). Most moist site perennial forage 
plants have a strong vegetative reproductive ability, 
therefore early season grazing is not as much a concern 
as for many upland forage plants. 

Epilogue 
These recommendations are part of a guidance docu- 

ment by Clary and Webster (1989) for planning riparian 
grazing procedures on National Forests of the Intermoun- 
tam Region. The recommendations were developed, in 
part, as an aid in reducing nonpoint source pollution in 
Western streams and as suggested material for State Best 
Management Practices. Designation of Best Manage- 
ment Practices to protect water quality requires approval 
by the Water Quality Management Agencies of individual 
States. The Forest Service's lntermountain Region and 
the Intermountain Research Station are coordinating 
with the States within their respective boundaries to 
incorporate appropriate management practices into the 
State's Best Management Practices. 
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Early Use of Soaptree Yucca as Emergency Feed 

M. Karl Wood, Herman S. Mayeux, Jr., and Eddie L. Garcia 

By 1900 most rangelands in the southwestern U.S. were 
stocked to a level where periodic droughts left livestock 
without sufficient feed. Droughts occurred at intervals of 
3 to 10 years and lasted up to several years. Ranchers 
quickly looked for emergency feed. The lack of transpor- 
tation limited availability of supplements such as fodder 
crops from irrigated lands. The only alternatives were 
native plants that might be more palatable if properly 
prepared. Many plant species were considered and used, 
but early in the century the most widely and frequently 
used emergency feed was soaptree yucca(Yucca elata), 
also called soapweed, palmilla, or ooce. 

Soaptree yucca resembles a palm, growing to 30 feet in 
height and crowned with a dense tuft of sword like leaves. 

Authors are professor, Department of Animal and Range Sciences, New 
Mexico State University 88003, and range scientist and range technician, U.S. 
Department of Agriculture, Agricultural Research Service, Temple, Texas 
76502, and Jornada Experimental Range, Las Cruces, New Mexico 88003- 
0003, respectively. 

This species is one of the more common and conspicuous 
plants of the desert Southwest and is the state flower of 
New Mexico. Beautiful clusters of waxy-white flowers 
adorn the plant in May and June. This impressive plant is 
often reproduced on canvas, sculpture, and film by artists 
and photographers. 

Soaptree yucca occurs from western Texas, through 
southern New Mexico and southern Arizona, and south 
into northern Mexico. It is found on dry, sandy plains and 
mesas to clayey and gravely soils. Originally, its most 
common associate was black grama. Soaptree yucca 
persists in association with mesquite, snakeweed, and 
other plants of low palatability. 

If within reach, the succulent flowers and flower stalks 
are eagerly sought by cattle. The growing tips in the 
center of the upper circle of leaves are also grazed to 
some extent while young and fleshy, especially during a 

The leafy upper portion of the soapweed yucca plant was sometimes chopped to make ensilage. Stems or, more commonly, stems and 
leaves, were chopped and fed immediately from troughs or bunkers (photo by C.E. Fleming, 1916). 
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dearth of other forage. The sharp points on the leaves 
discourage grazing, but hungry cattle learn to chew the 
leaves from the center or base, out toward the sharp end. 
In recent times, Nelson et al. (1970) observed cattle graz- 
ing soaptree yucca on the Jornada Experimental Range 
in southern New Mexico from November through Febru- 
ary, when availability of more succulent forage was 
limited. Compared to other plants, soaptree yucca is 
harsh, tough forage. 

Chopping Soaptree Yucca 
Soaptree yucca was being fed to cattle in the Southwest 

soon after the turn of the century, but it was utilized most 
extensively as an emergency feed during a drought from 
1915 through 1918. As early as 1910, E.J. Moyer of Wil- 
Icox, Arizona, fed soaptree yucca to 40 cows for 3 months. 
J.H. Lowdon of Bowie, Arizona, began feeding the plants 
in 1913. He began by testing the method on 20 cows and 
was feeding soaptree yucca to 500 cows by 1918. Accord- 
ing to Jim Jardine (1917), Chief of the Office of Grazing 
Studies in the Forest Service and later in charge of all 
experiment stations operated by the U.S. Department of 
Agriculture, C.T. "T-Hook" Turney of Mesilla Park intro- 
duced the practice to New Mexico in 1914. Mr. Turney 
was cooperating with the U.S. Department of Agriculture 
on the Jornada Range Reserve (now the Jornada Experi- 
mental Range) with more than 5,000 cattle. Turney began 
more extensive feeding trials using the plant tops in 1915. 

Prior to 1917, soaptree yucca was harvested and 
chopped into small pieces with hand axes. One person 
was required for every 40 cows, and the work was tedious. 
Hand chopping often resulted in cows choking in attempts 
to swallow pieces that were too large. At least one cow on 
the Jornada Range Reserve died from starvation as a 
result of a large piece wedged in the esophagus. Bloat 
was an occasional problem. 

Soaptree yucca was later processed with machines in 
combination with extensive labor. According to R.H. Wil- 
liams (1918) with the University of Arizona, soaptree 
yucca was initially processed with tools and machines 
designed for other uses. Cook and Johnson of Willcox, 
Arizona, cut the stems into 12- to 14-inch lengths, split 
them, and fed the pieces through a 12-inch silage cutter. 
Powers and McCord of San Simon, Arizona, used a large 
knife attached to a lever to slice stalks. In May 1917, a man 
in Thatcher, Arizona, devised and built ayucca slicer, but 
further chopping with axes was often required. J.H. 
Ranch, north of Wilcox, arranged a vertical pumpjack 
with a stroke plunger to cut the stems into short pieces. It 
soon became apparent that using ordinary silage cutters 
and other ill-adapted equipment was unsatisfactory. Heav- 
ier machines were needed and sought from machine 
shops. 

By 1918, several specially designed machines were 
made for reducing the soaptree yucca stems to fodder. A 
wood-pulping "hog" for cutting up wood for paper pulp 
was adapted with some success. The wood-pulping 
"hog" was modified by screwing a set of small teeth into a 
cylinder so that each tooth could strike at a different time. 
Output was about 1 ton per hour. 

One machine, called the "Ideal", was manufactured by 
Peterson of Deming, New Mexico. Another machine, the 
"Crackerjack", was sold by the firm of Krakauer, Zark, and 
Moyeof El Paso, Texas. An unnamed machine was manu- 
factured by Davies in Deming. It had triangular knives like 
those on the cutter bar of a mowing machine but bolted to 
the face of a cylinder. The knives sliced the stems into 
pieces 1/2 to 3/4 thick. 

Successful machines were all modifications of a single 

During the drought of 1915-1918, soaptree yucca was ha,vested 
by hand and hauled in wagons to feed cattle at watering places or in 
dry lot in southern New Mexico andArizona (photo by C.L. Forsling, 
1918). 

On the Jornada Range Reserve, now the Agricultural Research 
Service's Jornada Experimental Range near Las Cruces, New Mex- 
ico, dead leaves were removed by burning the soaptree yucca stems 
prior to chopping and feeding (photo by C.L Forsling, 1918). 

Specially designed choppers and cutters were manufacturecd for 
processing sos ptree yucca. The one pictured here was belt-driven 
and powered by the gasoline engine shown at the left. The finished 
product appears to the right of the photograph (photo by C.L. For- 
sling, 1918). 
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plan. A heavy cast cylinder revolved on a horizontal shaft 
and carried knives or cutting teeth that passed close to a 
chopping block to which the material was carried by 
some feeding mechanism or by gravity from an overhead 
hopper. A 12 to 14 hp gasoline engine was used to power 
the machines. These machines would chop from 1-1/2 to 
2 tons per hour. With the largest machines, a crew of three 
persons could chop from 15 to 20 tons of soaptree yucca 
in a 10-hour day. One machine could provide enough 
food for 500 cows with only one-fifth the labor required 
for hand-chopping. 

Early machines had wheels and moved from place to 
place. Near corrals, the engine which pumped water 
could be used to power the chopper. During the worst of 
the drought, cattle in very poor condition were fed at 
watering places because they were too weak to walk very 
far to water. 

HarvestIng Soaptree Yucca 
As the plant grows, the lower leaves in the cluster die 

and hang close to the stem, where they remain. C.L. 
Forsling (1918), who was superintendent of the Jornada 
Experimental Reserve from 1917 to 1920, claimed that 
these dry leaves were low in nutritive value, low in palata- 
bility, and high in crude fiber content, making digestion 
difficult. The dead leaves were burned before plants were 
harvested on the Jornada Range Reserve. The succulent 
stem and green foliage were not harmed by burning. One 
person could burn the dead portions from 8 to 10 tons of 
soaptree yucca per day. A dead, dry trunk was used as a 
torch. This usually posed no wildfire hazard because 
there was not enough litter on the ground during droughts 
to spread the fire. When conditions were conducive to 
wildfires, plants were hauled to the chopping machine 
and arranged on the ground in rows, two plants wide with 
the butts together and the green tops to the outside. This 
arrangement prevented the fire from becoming hot enough 
to burn the green leaves or stems. Shrinkage was about 
30% of the original weight, so the advantage to burning 
before transporting was obvious. Williams (1918) recom- 
mended against burning. Cows were less subject to bloat 
and scouring because the dry leaves furnished consider- 
able bulk and dry matter. Dry leaves did not interfere with 
chopping if plants were placed in the hoppers head first. 

Four persons with two wagons and eight mules could 
cut and haul 8 tons per day when the haul was not over 2.5 
miles. One person acted as foreman to direct operations,, 
select plants for cutting, and burn off dead leaves. Two 
persons with axes cut the plant at the ground and loaded 
them onto the wagons. The fourth person arranged them 
on the rack and drove the team. On the Jornada Range 
Reserve, 150 plants averaging 35 lbs each were removed 
from an acre, the equivalent of 4,250 lbs of fresh weight 
per acre. 

Feeding Soaptree Yucca 
Best results were obtained by feeding the soaptree 

yucca in troughs or racks. It was possible but wasteful to 
feed on hard ground. At most ranches, the plants were fed 
soon after chopping. On the Jornada Range Reserve, 

about 150 tons of chopped heads and leaves were put into 
a silo in December1915. The silo was opened the follow- 
ing March and 10 tons were fed. Cows relished the ensil- 
age but had difficulty eating the large chunks. The silo 
was opened again in January 1918, and 30 tons of the 
ensilage were fed. About 15 lbs of a mixture of soaptree 
yucca ensilage and cottonseed meal, in a ratio of 10 lbs to 
1, were fed to each cow daily. The ensilage was well 
preserved, and the leaves had softened, but the fiber was 
still tough. 

By 1918, prolonged drought had prevailed over much of 
the Southwest for several years, and feeding of soaptree 
yucca was widespread. On the Jornada Range Reserve, 
cows in poor condition were separated from the main 
herd and held in a feedlot. They were fed 25 lbs of 
chopped soaptree yucca and 3 lbs of cottonseed meal per 
day for 20 to 30 days. After an additional 35 to 40 days on a 
15- to 20-lb ration, 85% of these cows were put back on 
the range and given 1.5 lbs of cottonseed cake daily. More 
than 1,000 cattle were placed on feedlots and fed during 
the first six months of 1918. A total of 306 tons of soaptree 

yucca were fed during this period. Loss due to starvation 
was approximately 1% of the herd. Nearby ranches with- 
out extensive feeding had losses of 10 to 20%. In time of 
drought, the measure of range management success was 
the percentage of livestock carried over the critical period 
without excessive cost and without the sacrifice of the 
breeding herd or a great reduction in the calf crop. 

Almost all hungry cows would eat soaptree yucca stem 
pulp after a few hours and leaves during the first day. 
Williams (1918) recommended feeding only 5to 10 lbs the 
first day to avoid bloat and scours. He recommended that 
the quantity then be increased by 1 to 3 lbs daily until the 
cows were given all they could eat in a half hour. If given 
all they wanted, cows could consume up to 50 lbs per day. 
Williams also reported that calves could be taken from 

Ensilage made from soaptree yucca is ready to be placed in a pit 
silo. Note the fibrous nature of the ensilage (photo by C.E. Fleming, 
1916). 
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their dams when 3 weeks old and raised on yucca and 
cottonseed meal. 

E.O. Wooton (1918), the first Officer-in-Charge of the 
Jornada Range Reserve (1912-1915), reported that alfalfa 
had 2.5 times as much total dry matter, over 5 times as 
much crude protein, more than 4 times as much ether 
extract (usually called fat), and twice as much nitrogen- 
free extract (usually representing carbohydrates) as an 
equal weight of soaptree yucca. Forsling (1918) reported 
that soaptree yucca had 3 times as much nitrogen- free 
extract as alfalfa. But these data are contradictory to 
other findings. Williams (1918) reported that soaptree 
yucca had 60% more ether extract and 50% more nitrogen 
free extracts than alfalfa. Of course, sample collection, 
analysis, and calculation methods varied. Apparently, 
soaptree yucca contained enough nutrition to improve 
cattle health during the drought. More recent analyses 
indicated that protein content of leaves was from 10 to 
11% during winter, with 2.5% ether extract, 43.5% acid 
detergent fiber, and 10.6% acid detergent lignin (Nelson 
et al. 1970). In this study, the protein content was higher 
than and the fiber content was similar to that of most 
grasses sampled at the same time. 

Conservative, Selective Use 
Both Forsling (1918) in New Mexico and Williams 

Frasier's Philosophy 
Over the past few years we have come to expect our 

Society publications, Rangelands and the Journal of 
Range Management, to arrive like clockwork. Many of us 
can remember when this was not the normal case. This 
timeliness is not something that just happens. It is a result 
of a lot of hard work and planning. 

Articles for both Society journals undergo a review to 
evaluate their suitability for publication. The review 
process for the two journals are based upon different 
standards, but they encompass a similar time frame. The 
initial review process for Ran gelands usually is completed 
in 2 to 4 weeks, with the author revision sometimes as 
short as 1 or 2 weeks. The Journal of Range Management 
goal is to complete the peer review process within 4 
weeks. Manuscript revision time is controlled by the 
author but it is frequently completed within 1 or 2 months. 
These time frames are about the fastest that can be 
expected. Some manuscripts may require additional 
review or revision before final acceptance. 

With the exception of invitational papers, articles in the 
Journal of Range Management are published in the order 
of acceptance. Our goal is to publish an approved 
manuscript within 3 to9 months from time of acceptance. 
Rangelands articles for an issue are selected to provide a 
variety of subject matter within a priority system based on 
time of acceptance. Exceptions are for material which has 
a "timeliness," such as articles on subject matter or loca- 
tions related to the annual meetings. Ran gelands also 
includes a variable amount of Society business, which 
makes it difficult to publish a uniform number of articles. 

in the typesetting, proofing and laying out, sending and 

(1918) in Arizona were concerned with over-utilization of 
these slow-growing plants. Forsling estimated that a 
soaptree yucca plant required 10 years to reach the size 
for profitable cutting. Williams estimated that a plant 
required 25 to 40 years to attain a weight of 50 lbs. Both 
recommended that the plant be used only for emergency 
needs. However, Wooton (1918) claimed that a new crop 
about as good as the original may be expected from 
cut-over land in 3 or 4 years. Half of the plants on the 
Jornada Range Reserve were under 36 inches, tall, and 
those were left for regeneration and for protection against 
wind erosion. Occasionally, plants tall enough for the 
seed stalks to be out of the reach of cattle were left to 
produce seed. Judging from the number of soaptree 
yucca plants in the southwestern U.S. today, it is obvious 
that they have been well preserved. 

Literature Cited 

Forsilng, C.L. 1918. Chopped soapweed as emergency feed for cat- 
tie on southwestern ranges. U.S. Dep. Agr. Bull. No. 745. 

Jardine, J.T., and L.C. Hurtt. 1917. increased cattle production on 
southwestern ranges. U.S. Dep. Agr. Bull. No. 588. 

Nelson, A.B., C.H. Herbel, and H.M. Jackson. 1970. Chemical com- 
position of forage species grazed by cattle on an arid New Mexico 
range. New Mexico State Univ. Agr. Exp. Sta. Bull. 561. 33 pp. 

Williams, R.H. 1918. Feeding yucca to starving cattle. U. Arizona, 
College of Agr. Circular No. 21. 

Wooton, E.O. 1918. Certain desert plants as emergency stock feed. 
U.S. Dep. Agr. Bull. No. 728. 

returning proofs, and printing processes, both journals 
require a time frame of over two months from the time of 
initial article selection to final printing. From start to fin- 
ish, a priority article for a specific issue requires a time 
frame in excess of 6 months. Any time an article is moved 
ahead in the publication schedule, some other author will 
be delayed. Most articles are unsolicited and we depend 
upon our volunteer authors to maintain an adequate 
supply of approved manuscripts. We operate in "tigh- 
trope" mode. We do not want an "excess time" to publica- 
tion of an article. At the same time we cannot obtain 
articles on a moment's notice. We must maintain a work- 
ing supply of approved manuscripts to meet the needs of 
2 to 4 issues. Finally, we do not have the financial resour- 
ces to easily change the size of our publications to 
accommodate temporary "backlogs." While we make all 
effort to publish material on a timely basis, there will be 
times when there is a delay in publishing some author's 
material. 

The next time you read one of the journals, remember 
that what you see may have been in the making for a year 
or even longer. We believe that we have made major 
progress in the publication of our journals, but we also 
know that there is much that can be done in the future. We 
welcome all comments, good and bad, concerning either 
of the two Society publications, Rangelands and the 
Journal of Range Management. 

If at first you do not succeed, you will get a lot of advice. 
From: Bits and Pieces 

The Economic Press 
Fairfield, New Jersey 



RANGELANDS 12(4), August 1990 ' ' 
The Future of Grazing on Public Lands 

T.G. Field 

Public perception of livestock grazing on federal lands 
has historically been either neutral or positive. As envi- 
ronmental awareness and concerns relative to natural 
resource management increased, grazing has fallen under 
greater scrutiny. Future policies framing public land use 
will be determined by considerations of history, ecology, 
economics, and structural changes in the livestock indus- 
try. Allocation of scarce resources for multiple uses will 
be determined by societal values and perceptions. 

Rangelands include 770 million acres or about 34 per- 
cent of the nation's 2.3 billion acre land base with over half 
of these lands being federally managed. The Bureau of 
Land Management (BLM) and United States Forest Ser- 
vice (USFS) administer 87 percent of this half. Federal 
lands provide forage for approximately three percent of 
the U.S. beef cattle population and 28 percent of the total 
sheep, but provide 17 percent of all livestock forage in the 
West (Backiel 1985). 

The first federal grazing administrative policy was 
dated April 14, 1894, and prohibited the presence of live- 
stock on forest reserves (Rowley 1985). This regulation 
impacted approximately 17.5 million acres of forest re- 
serves under the control of the Department of the Interior. 
Within three years, the mandate had been rescinded. 
Nonetheless, federal grazing policy continued to create 
controversy. 

Three trends stand out in the history of grazIng policy 
on federal lands. First, major political and economic 
events (World War I, the Depression, and World War II) 
limited implementation of consistent, well-funded pro- 
grams. Secondly, interest groups have been adept at con- 
solidating power and operating in the arena of Congres- 
sional decision making. Finally, the changing natural 
resource and social policies of individual executive branch 
administrations have created difficulties in establishment 
of consistent federal programs. 

Grazing on public lands is regulated not only within the 
context of livestock and forage management, but also 
relative to economic and social considerations, wildlife 
management, and concerns for preservation of natural 
resources. Policy decisions have been debated in light of 
individual and states' rights, ecological and economic 
impacts, and multiple use concerns. 

A concern of many public rangeland users is vegetation 
condition and trend. Inconsistencies in both the quality 
and quantity of data are apparent. A 1988 GAO report 
states that range condition reports from Forest Service 
managers for 40 percent of the agency's allotments are 
based on data more than ten years old. The report said 
"both agencies (BLM and USFS) stated that they had no 
basis to judge the conditions and trends for much of the 

Author is assistant professor, Department of Animal Sciences, Colorado 
State University, Fort Collins 80523. 

land they manage." "Agency officials agreed that the reli- 
ability of range condition information being reported was 
questionable because of varying analytical techniques 
and age of much of the data" (GAO 1988). Range condi- 
tion and trend were unknown for 28 and 26 percent of 
BLM lands and 23 and 12 percent of Forest Service lands, 
respectively. 

On federal lands where range condition and trend were 
known, 83.3% of BLM lands were in fair or better condi- 
tion and 90.5% of the range was either stable or improv- 
ing. Estimates on Forest Service lands for fair or better 
condition and stable or improving trend were 85.7% and 
89.7%, respectively. 

Summarization of the current condition of Western 
rangeland would suggest the lands are diverse and condi- 
tions are generally improving. However, continued em- 
phasis on improvements is needed. Condition must be 
evaluated from a multiple-use perspective and coalition is 
needed as opposed to confrontation and conflict. 

ProfItabIlity of the lIvestock Industry is a major factor 
relative to demand for grazing leases. Since 1982, the 
number of cattle and calves in the United States has 
declined nearly 15 percent. For the same time period, 
sheep and lamb numbers have diminished by nearly 17 

percent. These decreases have been fueled by dimin- 
ished demand for red meat products. Per capita con- 
sumption of lamb has stabilized at approximately one 

pound for the last decade while beef consumption has 
decreased by 22 percent from 1976 to 1987 (AMI 1988). 

The eleven continental Western states contain 19.1 

percent of the cattle and 50.9 percent of the sheep in the 
United States. However, the same region has experienced 
a 280,000 head drop in beef cow numbers from 1987 to 
1988 (AMI 1988). These data suggest that grazing pres- 
sure is decreasing in the West. Furthermore, both the 
sheep and cattle industries appear to have reached matur- 
ity. There is little indication of prospects for significant 
expansion. 

Grazing is not the sole economic benefit derived from 
public lands (Table 1). On a percentage basis, oil and gas 
leases pay the vast majority of revenues. (81%) while the 

greatest number of users (recreation) pay less than one 
percent of the direct user payments to the BLM and Forest 
Service (Clawson 1983). 

BLM grazing management costs in 1986 totaled nearly 
$39 million. Grazing fee receipts for the year covered only 
37 percent of the program costs. The Forest Service costs 
were about $24 million and receipts covered only 30 per- 
cent of these expenses (GAO 1988). 

Grazing fee assessments must help both agencies and 
users maintain a reasonable degree of economic and 
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Table 1. Payments by user classification to the BLM and USFS, 
1980.' 

Activity 
No. of Users 

(1000) 
Payments to Govt. 

(million $) 

Grazing 30 27 
Timber 90.8 1033 
Fuels and minerals 108.2 4755 
Recreation 298,255 18 

(visitor days) 

'Clawson 1983. 

management stability. Agency concerns include feasibil- 
ity of administration, reliability of data, equitable reflec- 
tion of fair market value, and impact on ranch and com- 
munity stability (Backiel 1985). Stockmen are concerned 
about the potential for economic destabilization of ranch 
units due to rapid changes in the fee, separatior of politi- 
cal influences from determination of equitable fees, abil- 
ity of agencies to maintain reasonable administrative 
costs and impacts on monies available for range improve- 
ments (Spann 1988).' 

A study by Radtke and Brokken (1984) evaluated the 
effects of public lands grazing on local economies via the 
evaluation of 13 livestock dependent counties in the 
western United States. These researchers utilized asimu- 
lation model to study the impact of increased grazing fees 
on local economies. Both minimum and maximum re- 
sponses were evaluated. 

They found that the impact of an increase in grazing 
fees varied due to degree of dependency of the local 
livestock economy on public lands, the contribution of 
the livestock sector to the local economy and the strength 
of the local economy. Opponents of grazing on public 
lands often contend that the loss of livestock grazing 
leases would have little economic impact. Increasing the 
grazing fee to $4.00 per AUM and assuming a minimum 
affect on the local economy resulted in economic losses 
ranging from $1,081,546 in Harney County, Oregon to 
$1,490 in Garfield County, Washington. Impacts mea- 
sured on a national scale would be minimal compared to 
the economic and social disruptions that would occur on 
a local or regional basis. 

Still, livestock interests must recognize that grazing is 
often not the use of greatest economic value. Table 2 

'Ken Spann, Colorado rancher. 

Table 2. Estimated annual dollar values of rangeland outputs en 
three experimental stewardship areas (based on average use fig- 
ures 1980-84).' 

Output 
Modac-Washoe 
Calif-Nevada 

Challis 
Idaho 

East Pioneer 
Montana 

Recreation 12,361,000 957,400 2,605,000 
Livestock forage 978,900 244,800 176,000 
Est. timber 2,927,000 155,200 950,600 

Floyd 1988. 

(Floyd 1988) outlines the economic values of three uses 
from three regions involved in the Experimental Steward- 
ship Program. In these cases, recreation is the leading 
producer of annual dollar output. 

Ninety percent of the U.S. population engages in some 
type of outdoor recreational activity. Seven hundred mil- 
lion acres of federal lands and a majority of state lands are 
open to recreational use. Additionally, the public has 
access to 25 percent of private lands nationwide for some 
types of recreational activities. In the West, private land 
access is 45 percent. Significant increases in recreational 
demands on federal lands is expected over the next fifty 
years (Darr 1988). 

User fees remain an Issue relative to recreational use of 
public land. Four percent of private lands are leased for 
recreational purposes at an average fee of $3.64 an acre 
(Darr 1988). if a corresponding fee were charged on the 
700 million acres of federal lands, the government could 
expect revenues in excess of two billion dollars. The joint 
conditions of a large federal deficit and increasing com- 
petition for use of public lands suggest that grazing fees 
will increase to some degree and that noncommercial use 
fees will be implemented. 

The status quo appears to be the most likely scenario 
for the remainder of this century. The 1987 Forest Service 
publication, "Changing Times, Changing Values. . . New 
Directions," while firmly advocating the continued use of 
grazing livestock as a sound means to effectively manage 
vegetation, clearly outlines the future of resource man- 
agement on federal lands. The report cites six factors that 
are changing the emphasis of range programs. 

1. Need for integrated management. 
2. Expandingthescopebeyondlivestockmanagement. 
3. Restructuring of the livestock industry due to eco- 

nomics. 
4. Increasing interest in wildlife, recreation, and water. 
5. Pressure to base decisions on cost and benefit 

analysis. 
6. Increasing public pressure against misuse by live- 

stock. 
What expectations can be held for the future? 
I. The western livestock industry is characterized by a 

significant dependency on public lands and limited op- 
portunities for enterprise diversification in many cases. 
Environmental limitations and historical foundations often 
dictate a generally traditional method of operation. These 
factors coupled with a mature red meat industry, lender 
resistance to expanding agricultural credit, and oppor- 
tunities to sell deeded land for nonagricultural uses sug- 
gest that grazing pressure on the public lands will 
decrease due to attrition in the livestock industry. 

II. Multiple-use management of public lands will con- 
tinue but with balanced emphasis on recreation, timber, 
mining, wildlife, preservation, and tivestock grazing. The 
commercial interests will not dominate the decision mak- 
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ing process nor will they retain total political clout over 
other uses. 

Ill. Natural resource allocation and management will 
continue to be an emotional issue and the public is 
unlikely to gain an informed, broad based view of public 
lands management. The livestock industry will continue 
to be faced with an image problem relative to its historical 
and potential use of the public rangelands. The best 
approach for organizations representing the livestock 
industry is one of planned programming that presents a 
moderate, concerned, cooperative, and responsible image. 
An appropriate model can be found in the successful 
repositioning of beef as a lean, healthful foodstuff. 

IV. The ability to resolve conflicts external to the judi- 
cial system is necessary for implementation of multiple- 
use management strategies. Programs must be deve- 
loped to decentralize decision making at the national 
level while affording stockmen a channel to effectively 
participate in a multiple-use setting (Floyd 1988). 

V. The limitations and constraints of the federal budget 
leave little alternative other than at least moderate in- 
creases in user fees. The fee structure must be imple- 
mented on a broad base, including recreational activities. 
At the same time, agencies must develop cost-effective 
administrative and operating procedures. While the fed- 
eral agencies have had a long-standing tradition of charg- 
ing only commercial interests for activities on public 
lands, it is appropriate to expand the fee structure to 
recreational and preservational activities as well. 

VI. Agencies and users must work more cooperatively 
to monitor both the condition and trend of rangelands. 
This monitoring process should incorporate advisory 
boards made up of the diverse user interests for a particu- 
lar region. Local agency personnel must be given the 
flexibility to manage creatively and specifically to the 

unique needs of their individual resources and clientele. 
Furthermore, the impacts of various types of recreation 
must be evaluated. Utilization by both commercial and 
recreational interests must occur within boundaries that 
provide for the long-term well-being and improvement of 
the range resource. 

The range question is no longer one of seeking expan- 
sion of grazing opportunities, nor of livestock production, 
nor of improving the management of natural resources 
for both long- and short-term benefits. Instead it has 
become a question of maintaining a delicate balance of 
user interests and public perception. Who will remain and 
for how long will depend on the ability of user groups to 
adapt to the boundaries established by societal values 
and to successfully mesh with other interests in coopera- 
tive ventures. 
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Vegetation Changes on a Rest-Rotation Grazing System 
Jeffrey J. Yeo, William T. Wlttinger, and James M. Peek 

Planned grazing systems such as 
rest-rotation have received mixed sup- 
port from wildlife interests because 
they have commonly been designed 
to improve livestock forage, presum- 
ably at the expense of wildlife values 
(Western Assoc. State Fish and Game 
Commission 1974). The suitability of 
these grazing systems for improving 
rangeland conditions in steep, moun- 
tainous terrain has been questioned. 
Over 300 allotment management 
plans are in effect on Bureau of Land 
Management lands in Idaho. Most of 
these incorporate some type of rest- 
rotation system (R. C. Mitchell, Range 
Program Leader, Bureau of Land 
Management, Boise, pers. comm. 20 
Jan. 1987). In 1975, the U.S. Forest 
Service, Bureau of Land Manage- 
ment, Idaho Department of Fish 
and Game, and the Idaho Coopera- 
tive Wildlife Research Unit, Univer- 
sity of Idaho, initiated a study of the 
rest-rotation grazing system on the 
Herd Creek Allotment, East Fork Sal- 
mon River in east-central Idaho. This 
area, a part of the Challis Range Stew- 
ardship Program, is typical of many 
in the region. It has significant elk 
and mule deer populations in com- 
bination with a major grazing allot- 
ment. The interactions between pre- 
cipitation, utilization, and coverage 
of dominant forbs, grasses, and sage- 
brush during the first three complete 
cycles of the grazing system and 
their implications for wildlife and 
livestock forage were evaluated. 
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The allotment lies approximately 
25 miles south of Challis, in east- 
central Idaho. The 54,000-acre allot- 
ment is steep, mountainous terrain 
with elevations ranging from 5,800 to 
11,000 feet. Slopes are commonly 
20-30° (Fig. 1). 

Annual precipitation averaged 7.6 
inches for the past 30 years at Challis 
(National Climatological Data Cen- 
ter 1974—1986). Precipitation on the 
study area was monitored at23 inter- 
vals from May 1976 to December 
1979. Total precipitation on the allot- 
ment was higher than at Challis. A 
regression analysis indicated a cor- 
relation with the Challis data for that 
period, so the Challis records was 
used in the evaluations. Precipitation 
affecting plant growth was assumed 
to occur from October through June. 
Plants are ordinarily dormant in late 
summer. Rainfall in July, August, 
and September which stimulates re- 
growth of plants was assumed not to 
influence next year's growth because 
severe winter conditions cause the 

fall regrowth to dessicate. Winter 
precipitation in this arid region prior 
to the growing season probably serves 
to recharge soil moisture and aid in 
plant growth. The average preci- 
pitation was 4.2 inches forthe October 
toJune period ranging from 3.3 inches 
in 1976—1977 to 7.6 inches in 1983— 
1984. Precipitation during April 1976 
and June 1977 was much lower than 
the average while March 1979 and 
October 1985 was much higher than 
the average for those months. 

Sagebrush-dominated communi- 
ties occupied 82% of the allotment. A 
Wyoming big sagebrush/bluebunch 
wheatgrass community occupied 32% 
of the allotment at lower elevations. 
On southerly aspects, bluebunch wheat- 
grass is a codominant but other grasses 
and forbs are sparse. Sandberg's 
bluegrass is absent. 

On northerly aspects, Wyoming 
big sagebrush and bluebunch wheat- 
grass occur with Sandberg's blue- 
grass as a codominant. Forbs are 
more common than on the southerly 
aspects. 

A threetip sagebrush/Idaho fescue 

Fig. 1. Herd Creek allotment in foreground with East Fork Salmon River and Sawtooth 
Mountain in background illustrating the steep terrain typical of this region in central 
Idaho. 

Study Area 
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community occursas a mid-elevational _______ 
band on northerly aspects above the _______ 
Wyoming big sagebrush/bluebunch 
wheatgrass. Mountain big sagebrush _______ 
occupies the higher elevations of 
non-forested habitat. Understories 
provide a rich diversity of forbs and _______ 
grasses. Mountain big sagebrush co- 
dominates with bluebunch wheatgrass 
and bluegrasses on southerly aspects 
while on northerly aspects it occurs 
with bluebunch wheatgrass and Idaho 
fescue. At the highest elevations, 
bluebunch wheatgrass is no longer 
present. Corn plete floristic descrip- 
tions of these communities were 
reported by Wittinger (1978) and Yeo 
(1981). 

The basin big sagebrush/blue- 
bunch wheatgrass community occurs _______ 
in major draws and adjacent to ripar- 
ian communities. Low sagebrush/I- 
daho fescue communities are found 
on flat, gravelly ridges but comprise 
only 2% of the study area and were 
not included in the evaluations. 

Grazing History 
The grazing history of the study area 

is typical of many federal rangelands. 
Sheep, cattle, and horses were grazed 
in the area starting around 1880 on an 
unrestricted basis until National Forest 
Lands were created in 1928 and the _______ 
passage of the Taylor Grazing Act in _______ 
1934. Common use was continued by 
permittees having base property and _______ 
prior use rights. Sheep use progres- 
sively decreased and cattle use in- 
creased until 1960 when all the sheep 
allotments were converted to cattle. 
The period of use remained season- 
long (May to October), with some efforts 
to rotate entry points to the allotment 
and defer use of some drainages. In 
1975, a three-pasture rest-rotation sys- 
tem with 666 cow-calf units was estab- 
lished with a common entry date of 
June 15. 

Methods 
To determine the cattle grazing pat- 

terns, the distribution of forage utiliza- 
tion was recorded along 10 transects in 
each grazed pasture in summer and 
fall, 1978 and 1979. Transects run from 
bottoms directly upsiope to ridgetops. 
At 200-ft intervals, presence or absence 
of use of current annual growth was 
recorded on species occurring within 
20, 8 X 20-in, frames laid at three-pace 
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FIg. 2. Distribution of utilization of bluebunch wheatgrass, Idaho fescue, milk-vetch, and 
lupine related to slope steepness, Herd Creek allotment, Idaho, summers 1978 and 1979. 
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Fig. 3. Distribution of utilization of bluebunch wheat grass, Idaho fescue, milk-vetch, and 
lupine related to slope position, Herd Creek allotment, Idaho, summers 1978 and 1979. 

intervals along the contour. Eleva- variancewasusedtodeterminerela- 
tion, aspect, slope steepness, slope tionshipsbetweendistributionofuse 
position, distance to water and cover and environmental parameters. 
and community type were also re- Two to four permanently marked 
corded at each interval. Analysis of 
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sites were established within repre- 
sentative stands in each community. 
Permanently marked starting points 
for 50-ft transects were located at 
random distances on either side of 
the site marker. Transect lines ran 
upslope, with 20 systematically pla _______ 
ced 8 X 20-in plots at 5-ft intervals, 10 _______ 
along each line and were used to 
determine canopy coverage (Daub- 
enmire 1959) for all species present. 
Density of sagebrush was tabulated _________ 
on six 30ft2 circular plots placed at 
10-fl, 25-ft, and 40-ft points, three 
along each line. Sites were sampled 
in 1977, 1979, 1980, 1985, and 1986. 

Differences among years for can- 
opy coverage of bluebunch wheat- 
grass, Idaho fescue, bluegrasses, lu- 
pine, and basalt milk-vetch were as- 
sessed by site using analysis of var- 
iance. The relationship between Oc- 
tober—June and May—June precipi- 
tation and canopy coverage of those 
species that changed significantly 
over the 10-year period was deter- 
mined with simple regressions. Rela- 
tionships between sagebrush stem 
density and year by community type 
were determined using analysis of ______ 
variance. All results reported here ______ 
are significant at 95% level of conf i- 
dence. 

Results 
Occurrence of forage utilization in 

plots generally increased as slope steep- 
ness decreased (Fig. 2), as bottom 
slope positions or ridgetops were ap- 
proached (Fig. 3), and as distance to 
water decreased (Fig. 4). Wyoming big 
sagebrush communities received less 
utilization than mountain big sage- 
brush and threetip sagebrush commu- 
nities. Dominant forbs generally re- 
ceived less and more variable use than 
grasses. Use was greatest primarily on 
slopes less than 20° and on areas 
within 75 ft of water and cover. 

Community type and individual site 
affected canopy coverage more than 
precipitation. The relationship between 
canopy coverage of lupine and Octob- 
er-June or May—June precipitation was 
significant within most communities, 
although the number of years sampled 
(5) were few. Cover of bluebunch wheat- 
grass was poorly correlated with pre- 
cipitation within Wyoming big sage- 
brush communities and highly corre- 
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FIg. 4. Distribution of utilization of bluebunch wheatgrass, Idaho fescue, milk-vatch, and 
lupine related to distance to water, Herd Creek allotment, Idaho, summers 1978 and 1979. 
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FIg. 5. Average canopy coverage (%) of bluebunch wheatgrass within Wyoming big sage- 
brush, threetip sagebrush, and mountain big sagebrush communities and annual Octob- 
er-June precipitation (inches), Herd Creek Allotment, 1977-1986. 
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Idaho fescue was also poorly corre- communities. 
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Bluebunch wheatgrass occurred 
on 14 sites that were sampled, 5 in 
Wyoming big sagebrush, 4 in three- 
tip sagebrush, and 5 in mountain big 
sagebrush. Coverage values for this 
species during the 5 years sampled 
were significantly higher in Wyom- 
ing big sagebrush and mountain big 
sagebrush communities than in three 
tip sagebrush. Bluebunch wheatgrass 
cover increased 42% on Wyoming 
big sagebrush sites from 1977 to 
1986 with the most signif icant increas- 
es showing during 1985 and 1986 
(Fig. 5). Changes in canopy cover- 
age of bluebunch wheatgrass over 
the 10-yr period were evident on 7 
sites which occurred on lower slopes, 

flat ridgetops, and generally near 
water, corresponding to sites receiv- 
ing most intensive forage use (Table 
1). 

Idaho fescue occurred on 7 sites 
that were sampled, 3 in threetip sage- 
brush and 4 in mountain big sage- 
brush. Coverage values were higher 
in mountain big sagebrush than three- 
tip sagebrush. Cover of Idaho fescue 
increased 51% and 27% in threetip 
sagebrush and mountain big sage- 
brush communities, respectively. Sig- 
nificant differences among years of 
Idaho fescue cover occurred on 4 
sites: 2 threetip sagebrush sites within 
100 yards of each other and 2 moun- 

tam big sagebrush sites also within 
100 yards of each other. These sites 
were on lower or mid slopes, 150 
yards to 1,400 yards from water, and 
less than 20°. 

Dominant forbs included pussy- 
toes, capitate sandwort, and lupine 
in threetip sagebrush; rosy pussy- 
toes, basalt milk-vetch, lupine, and 
cinquefoil in mountain big sage- 
brush; and capitatesandwort in Wyom 
ing big sagebrush. Mean canopy cov- 
erage values of forbs were highest in 
mountain big sagebrush but were 
not significantly different from val- 
ues in threetip sagebrush and Wyom- 
ing big sagebrush. There were sign if- 
icant differences in canopy coverage 
among species in threetip sagebrush 
and mountain big sagebrush com- 
munity types, but not in Wyoming 
big sagebrush where only one forb, 
capitate sandwort, was consistently 
present. 

Milkvetch cover increased 34% with- 
in mountain big sagebrush communi- 
ties. Sites were situated 2,600 ft from 
water, on lower to middle slope posi- 
tions with slopes 10—20°. 

Sagebrush densities decreased sig- 
nificantly on all sites. The greatest 
change occurred on Wyoming big 
sagebrush sites, where densities de- 
creased from approximately 0.13 
stems/ft2 to less than 0.04 stems/ft2 
over the 1977—1986 period. The de- 
crease in sagebrush was negatively 
correlated with the increase in blue- 
bunch wheatgrass coverage. The de- 
creases in other communities, while 
significant, were less than on the 
lower, more xeric sites occupied by 
Wyoming big sagebrush. A negative 
correlation between sagebrush den- 
sity and coverage of Idaho fescue on 
threetip sagebrush sites was signifi- 
cant, but not between grasses and 
sagebrush on mountain big sage- 
brush sites. 

Discussion 

Vegetation change on sagebrush dom- 
inated uplands in this allotment con- 
sisted primarily of changes in vigor 
rather than composition over the 10-yr 
period, with changes being most pro- 
nounced at the lower elevations. The 
indication is that condition of herbace- 
ous forage has either been maintained 

Fig. 6. A Wyoming big sagebrush site illustrating changes in vegetative appearance from 
July 1977 (top) to July 1985 (bottom), Herd Creek Allotment, Idaho. 
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or improved, suggesting the grazing 
system was an appropriate manage- 
ment practice (Eckert and Spencer 
1986). However, precipitation is often 
more important in affecting vegeta- 
tion change than grazing pressure 
(Branson and Miller 1981, Branson 
1985, Clary and Holmgren 1987). 
Challis precipitation during the 1975— 
1979 period for October-June aver- 
aged 3.4 inches, and for the 1980— 

1986 period, 5.9 inches. Thus, increas- 
es in canopy coverage of herbace- 
ous vegetation, especially forbs, dur- 
ing the 1977-1986 period must be 
attributable in large part to the im- 
proved precipitation pattern during 
the latter years as compared to the 
former years. 

However, correlation between blue- 
bunch wheatgrass and precipitation 
for Wyoming big sagebrush sites 
was the lowest of all sites examined, 
while increases in bluebunch wheat- 
grass were most pronounced on 
Wyoming big sagebrush sites at the 
lowest elevations on the allotment. 
These sites were grazed annually by 
cattle during May prior to implemen- 
tation of the grazing system (Wittin- 
ger 1978, Yeo 1981). After the graz- 
ing system was established, cattle 
grazing occurred after June15, every 
third year on these areas. Plants are 
most susceptible to grazing during 
the growing season (Mueggler 1975), 
and bluebunch wheatgrass, the major 
cattle forage on low elevations, was 
actively growing in May and tends to 
be in post-anthesis stage by mid- 
June (Kvale 1981). Vigor of bluebunch 
wheatgrass in this most xeric com- 
munity was low prior to the imple- 
mentation of the grazing system, and 
thus would be expected to show the 
greatest response to alteration of 
grazing pressure (Fig. 6). Utilization 
patterns for cattle described here fol- 
low those reported by Mueggler 
(1965), and are consistent with the 
conclusion that alteration of the graz- 
ing regime on low elevation sites 
would induce change in vigor. Watts 
et al. (1987) reported different pat- 
terns of vegetation change in three 
vegetative types following establish 
ent of a rest-rotation system as com- 
pared to a continuous grazed system. 

The decline in sagebrush can be 
attributed to two related phenomena, 
neither of which is directly associated 
with grazing. First, a major die-off of 
mountain big sagebrush occurred in 
1976-1977, during an especially cold 
winterwith light snowfall. Dead plants 
were especially conspicuous above 
7,300 ft on northerly exposures in 
mountain big sagebrush and threetip 
sagebrush stands. These slopes are 
ordinarily covered with snow, but were 
bare most of that winter. Second, 
many of the sagebrush plants in this 
area exhibited high proportions of 
dead and decadent stems, indicating 
incipient mortality anyway. 

We conclude that climatic trends 
have favored a decrease in sagebrush 
density and an increase in grass 
cover. The grazing system has likely 
augmented those changes on sites 
where topography is gentle and near 
water, particularly in Wyoming big 
sagebrush communities where pre- 
cipitation trend is least well-correl- 
ated with the increase in grass cover, 
sagebrush densities are most chang- 
ed, and changes in grazing pressure 
have been greatest. 

While the decrease in sagebrush 
on lower elevation ranges may even- 
tually prove to be detrimental to mule 
deer, since these species provide 
important forage in winter, we feel 
this would have happened whether 
the grazing system was implemented 
or not. The declines in sagebrush 
may be offset by reductions in live- 
stock use of forbs on sites which are 
important deer foraging areas. Sim- 
ilarly, recent increases of elk in this 
area are unlikely the result of changes 
in vegetation on the grazing system. 

Elk use higher elevations almost ex- 
clusively and these areas are where 
vegetation change was least. On bal- 
ance, the grazing system appears to 
have augmented naturally occurring 
trends in vegetation on this allot- 
ment, and the observed livestock util- 
ization pattern appears to provide 
more forage for big game than the 
former season-long grazing system 
did. 

LIterature CIted 

Table 1. TopographIc features of permanent vegetation sampling shee on which blue- 
bunch wheatgrass canopy coverage changed significantly (P�O.05) during 1977-86, 
Herd Creek allotment, Idaho. 

Distance to 
Slope Slope Position Water Cover Aspect 

(°) (yd) (yd) 
4 lower 900 900 NE 

29 lower 150 150 SW 
13 ridgetop 800 1500 SW 
24 lower 400 400 NE 
9 lower 800 500 W 

22 ridgetop 350 50 E 
11 lower 150 100 N 
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Livestock Production Constraints in the Sahel 
R.S. Senock and R.D. Pieper 

The Sahel extends over an area of some 2.5 million km2 
on the southern fringe of the Sahara desert and stretches 
over 5,500 km from the Atlantic Ocean to the Red Sea, in a 
strip 450 km wide (Le Houerou 1979). The West African 
Sahel comprises a part of the countries of Mauritania, 
Senegal, Mali, Burkino Faso, Niger, Nigeria, and Chad 
(see map). 

Livestock production in the central Sahel is largely 
based on pastoralist systems which are traditionally 
nomadic and transhumant. The major broad ethnic groups 
involved are the Twareg and WoDaabe Fulani, who prac- 
tice animal husbandry in small-scale family groupings. 
Herd composition is typically a multi-species mix of cat- 
tle, sheep, goats, camels, and donkeys. The relative pro- 
portion of each species and the various breeds involved 
are dependent upon milk production characteristics such 
as seasonality, length of lactation, and perceived quality 
of the milk produced. 

The supply of animal products in West Africa thus 
occurs as a result of the complex interrelationships com- 
posed of ecological, socio-economic and cultural-political 
factors. The relative degree of influence that each factor 

exhibits at any particular time is in constant flux and 
obstructs a simple classification of animal production 
factors. 

Forage Resources 

Quantity and quality of livestock feed supply are the 
most important factors in animal production. Three fea- 
tures of the natural rangelands in the Sahel are important 
in relation to the forage resource base: species composi- 
tion, biomass quantity, and seasonal nutritive quality. 

Species Composition 
Sahelian rangelands are composed almost entirely of 

annual grasses which exhibit large variation in forage 
production over wide areas, both within and between 
years (Le Houerou 1979). Annual grass ranges may be 
very productive in years with average or above precipita- 
tion. They are less affected by heavy grazing, but exhibit 
higher yearly variability than perennial rangelands. The 
lack of forage species diversity and the relative contribu- 
tions of different forages at different times of the year 
have nutritional implications for domestic livestock graz- 
ing natural rangelands (Holechek 1984). Except for limited 
interdunal areas where soil water content is slightly 
higher, occurrence of perennial grass and forb species is 
very low. Louis et al. (1983) found thefrequency of occur- 
rence of perennial grass species to be only 3% over the 
entire Nigerien pastoral zone. Species composition data 
from three consecutive years of multiple exclosure moni- 
toring in central Niger showed the frequency of forb spe- 
cies never to be greater than 3 to 5% (Wylie et al. 1983). 
The forb species that do occur are annuals of small sta- 
ture which contribute little to the animal feed base. 
Woody species typically cover less than 5% of the soil 
surface, but contribute significantly to livestock diets dur- 
ing the long, dry season period (Otsyina and McKelI 
1985). Animal diets for a large part of the year are limited 
to annual grasses and browse species. 

Blomass Quantity 

Superimposed on the annual rangelands is the regional 
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climate. Temporal and spatial variation within the annual 
precipitation pattern results in large fluctuations of avail- 
able herbage. Between 1980 and 1985, forage production 
at one site in Niger varied from 25 to 1,000 kg/ha. Severe 
droughts occur on average every 10 to 15 years, and 
precipitation is significantly deficient one year in five (De 
Leeuw and De Hann 1983). 

When rainfall is sufficient for seed germination, these 
annual grass species have short, rapid growth cycles and 
can pass through the vegetative stage to seed production 
in less than a month. An example of this rapid growth 
occurred at one study site dominated by two species, 
Cenchrus biflorus and Aristada mutabilis. Rainfall events 
of 10 and 15mm in the last week of July resulted in a major 
germination event on August 1. Plants passed rapidly 
through subsequent phenological stages until seed pro- 
duction occurred at the end of August. Rate of biomass 
increase over this period was approximately 36 kg/ha/- 
day. Following maturation of grasses and end of the effec- 
tive precipitation period, available standing biomass de- 
creased 15 to 20% due to seed shatter, leaf drop and 
decomposition as a result of late noneffective rainfall 
events. Similar patterns of herbaceous development and 
sharp late season decreases have been reported for areas 
of Mali. 

Nutritive Quality 

Animal nutrition and growth studies have indicated that 
livestock production in the Sahel is generally not limited 
by the amount of dry matter (DM) available, but by the 
level of available crude protein (CP). Forty-two percent of 
recorded variation in cattle weight gain was due to CP 
intake and only 2% of the variation was accounted for by 
DM intake, while CP and DM intake together accounted 
for 56% of variation in gain (ILCA 1983). 

The short growing cycle of annual grasses in the Sahel 
means high forage quality is limited to the actual growing 
season and a short period following the ends of the rains. 
During the early part of the wet season, herbage of most 
upland areas contains adequate levels of protein, energy 
and phosphorus. As the season progresses digestible 
protein, phosphorus and vitamin A content begin to 
decline rapidly. Chemical analysis of the major dominant 
annuals in Niger showed that crude protein content 
decreased an average of nearly 70% between the rainy 
and dry seasons. in contrast, average crude protein con- 
tent of the dominant tree and shrub species during the dry 
season was 15% (Louis et al. 1983). One evergreen spe- 
cies, Maerua crassifolia Forsk., had a dry season crude 
protein content of 25%. 

Livestock Production 

Factors affecting productivity of a pastoral herd are 
length of time needed to achieve reproductive maturity, 
reproductive performance of the cow, quantity and length 
of lactation, and time taken to reach adequate slaughter 
weight. Age at first calving lies between four and six 

years, depending on race of cattle and location. After the 
cow has reached reproductive age, long calving intervals 
further reduce reproductive efficiency of the herd. 

Consideration of calving intervals on a seasonal basis, 
however, reveals two distinct time values of 12 and 24 
months. This phenomenon is typical of the Sahelian 
region where, as a result of restricted forage availability, 
cows conceive primarily during the rainy season. Animals 
failing to conceive in the first rainy season after parturi- 
tion generally do not conceive until the following rainy 
season (Wilson 1985). 

During this period of low milk production there is com- 
petition between humans and calves for the milk supply. 
Weight gains in calves having access to the total milk 
produced were nearly two times greater (.47 kg/day) than 
those where approximately half the yield was removed for 
human consumption (.28 kg/day). 

The annual cycle of cattle weight changes occurs in a 
pattern which is directly related to forage availability and 
quality (see Figure). Animals gain weight during the rainy 
season but begin to decline rapidly for two months as 
animals adjust to the lower quality forage. increasing 
temperatures and "Harmettan" winds during the early dry 
period also place a physiological stress on animals. Dur- 
ing the four-month hot season, weight losses are rela- 
tively low (.2 kg/day). This situation changes during a 
short transitional period when weight losses may be 1 

kg/day or greater. This period of weight loss during the 
late dry season coincides with the period of extremely 
limited forage availability and a time of physiological 
stress due to climatic factors. The initial storms that occur 
during the early rainy period results in a sharp drop in 

Herd of Bororo cattle penned for watering at the government 
Ibecetene Ranch, Niger 



temperature that commonly forces the animals to initiate 
shivering for several hours, thus utilizing already depleted 
energy stores. During the growing season, a period of 
"compensatory gain" occurs until animals regain the 
transitional period weight losses in less than one month. 
Total dry season weight losses (20 to 30% of body weight) 
are regained in less than two months. Similar annual 
patterns of weight changes have also been reported for 
adult cattle in a Malian agropastoral system, while weight 
changes for younger male cattle (3 permanent incisors) 
was even greater at up to 44% of body weight (I LCA 1982). 

Herds in the Sahel travel 10-25 km per day (Dicko and 
Sangare 1985). This high energy expenditure during the 
late dry period when energy values of herbaceous forage 
are extremely low coupled with reduced grazing times 
due to distance travelled to water can result in severe 
tissue degradation. 

Improved ProductIvity 
The situation of varying animal forage and seasonal 

nutrient deficiencies make an adjustable feeding pro- 
gram a necessary part of any improved range livestock 
production system. Increasing quality of dry season for- 
age intake is a crucial factor in any effort to increase 
livestock production. 

Conventional methods of adjusting feed intake during 
the dry season have concentrated on developing organ- 
ized grazing schemes or reducing livestock numbers. 
These methods have had only limited success, and 
generally are not applicable in every situation or even 

warranted in terms of production benefits. If the sole 
forage is annual grasses, even well-managed pastures 
often do not yield sufficient supplies of protein for good 
reproductive performance or growth patterns. Grazing 
schemes often proposed for annual rangelands have 
been designed for managing perennial grasslands. Such 
systems seek to achieve different objectives from the 
aspect of plant functioning (Ratliff 1986). Management 
strategies and options (centripetal grazing, control of 
animal numbers, etc.) often proposed in an attempt to 
improve or stabilize productivity in the Sahel appear 
technically feasible (De Leeuw and De Haan 1983, Peyre 
1970), but do not address the main problem of low forage 
quality. In addition, they require a relatively high degree 
of organized management and control. Strategies requir- 
ing radical departures from traditional use patterns are 
typically not easily accepted by mobile pastoralists. Pos- 
sible alternative interventions based on supplemental 
strategies include: feeding of high protein supplements 
such as cottonseed, use of forage reserves as partial sup- 
plements and vitamin A supplements in oral or injectable 
form (Pase et al. 1985). 

Compensating for variability of range feed by use of 
supplemental feeds may offer a more practical method of 
management than adjusting animal livestock numbers or 
trying to implement a controlled grazing pattern. How- 
ever, the economic situation of many Sahelian countries 
and indigenous livestock herders prohibit widescale appli- 
cation and utilization of costly manufactured or imported 
supplemental feeds. Given the limited availability and 
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high cost of purchased supplements, any improvements 
in livestock feed resources are most likely to be based on 
development of appropriate techniques to introduce high 
quality, locally produced supplemental feeds into live- 
stock diets (I LCA 1983). The use of a simple methodology 
utilizing native species and local production practices 
where possible would be more applicable than develop- 
ing capital intensive techniques. 

Several native plant species have significant potential 
for development as livestock supplemental feeds within 
the local economies. Shrub species within the family 
Capparidaceae are considered the most valuable in terms 
of nutrient qualities and browse potential (Le Houerou 
1979) and are highly palatable to domesticated and wild 
herbivores. Preliminary field trials in Niger have indicated 
Maerua crassifolia Forsk., in particular, shows promise 
for use in revegetating rangelands. Observations on its 
drought tolerance, resistance to excessive browsing, and 
high potential production show it to be a highly desirable 
part of the Sahelian rangelands (Breman 1982). The high 
crude protein content of Maerua (24.8%) is three times 
that of most grasses during the rainy season and about 
eight times that of the grasses at the beginning of the dry 
season. A three-fold decrease in the acid detergent fiber 
value (13.6%) combined with a comparable lignin content 
(5.4%) to other browse species results in a digestible 
protein value of 19.5%. This can be favorably compared 
with most crop or industrial by-products which are 
scarce, expensive and not widely available in Niger (Louis 
and Pase 1985). 

Maerua crassifolia had the second highest seedling 
survival percentage (53%) out of a total of five different 
species investigated during establishment of reserve 
plantations in Niger during the 1984—85 drought years. 
Useable herbage from a plantation of 208 shrubs per acre 
could yield (based on harvest information) 66 kg/ha of 
leaves and 46 kg/ha of buds and small stems on very 
young stands increasing to 995 kg/ha leaves and 1,543 

(kg/ha (air-dry) buds and small stems on mature stands 
on a sustained basis (Louis and Pase 1985). 

Other native species with potential for development in 
the Sahel are forbs within the family Curcurbitaceae. 
Within the Nigerien pastoral zone, several species of this 
family are reported by local herders to be important in 
maintaining increased levels of milk production in the 
months following the end of the rainy season and during 
the early dry season (Maliki 1981). In addition, the local 
population actively harvests fruits of Cifrullus lanatus 
when available to supplement their food diet (Loutan 
1982). A concentrated research effort could provide the 
necessary techniques for successful propagation on a 
production basis. Extensive research on a production 
basis has been conducted on Buffalo gourd (Curcurbita 
foetidissima) for several years at the University of Ariz- 
ona. The strategic use of legumes to improve annual 
grasslands in California is often a recommendation to 
improve animal production (Murphy 1986). In general, 
development of indigenous plants for animal fodder pro- 
duction should pay particular attention to those species 
which also produce materials for human consumption, 
both food and fuel wood. Pastoralists seek out and har- 
vest wild foods to supplement the family diet, a practice 
more prevalent than is generally recognized. This utiliza- 
tion of native plants is important in helping increase the 
resource upon which people depend for their livelihood. 

The development of browse plantations appear to offer 
possible solutions to problems of livestock feed in the 
Sahel. They would present obvious advantages over the 
feeding of concentrates which have an unreliable supply. 
Intensive research on integrating forage browse planta- 
tions into local production systems is presently being 
carried out as part of the Cooperative Arid Lands Agricul- 
tural Research Program (CALAR) in Egypt and Israel. 
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Andropogon gayanus: A Valuable Forage Grass for Tropical 
and Sub-tropical Arid Rangelands 

Javed Ahmed 

Andropogon gayanus Kunth, gamba grass, a native to 
east and west Africa, has been introduced for forage!- 
fodder in South America, northern Australia, and tropical 
India. It is valued for its productivity, drought resistance, 
and palatability. In January1977, a grass plant was found 
growing inside a thorny shrub, Caoparis decidua, at 
Taunsa, near Dera Ghazi Khan, Pakistan. Average annual 
rainfall in this area is about 80 mm, most of which occurs 
during July and August. Occurrence of the plant only 
under such protective cover and not elsewhere strongly 
indicates the palatable character of this taxon. Seed of 
this plant was collected and sown in a germplasm nursery 
in the ThaI desert, near Bakkhar, Pakistan. In 1983, spec- 
imens were sent to Royal Botanic Gardens, Kew, for iden- 
tification. The plant was identified as Andropogon gaya- 
nus var. argyrophoeus Stapf, a new record for Pakistan 
(Cope 1983, personal communication). 

In the germplasm nursery, plants exceeded 1 m in 
diameter and height at the end of first growing season. 
(See photo.) The plants remained green and put on new 
growth until late winter, a value for animal nutrition. In 
order to test the palatability, harvested forage was fed to 
cattle and sheep, who relished the forage. However, no 
comparison was made with other taxa or forages to ascer- 
tain relative preference. 

Some research and development has been done in Aus- tralia and South America to develop this plant as a forage 
resource. The preliminary observations in ThaI have 
prompted further investigations to highlight its potential 
for tropical and subtropical arid rangelands. 
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Descriptions 
Gamba grass is a tufted perennial grass reaching a 

diameter of 1-2 m and height of 1-4 m. Culms branch 
intravaginally, the leaves are 40-50 cm long and 5-10 mm 
wide, lamina glabrous or pubescent on both surfaces; 
ligule membranous. Inflorescence is a large panicle; the 
panicle has up to 6 groups of primary branches, with 2-18 
branches in each group. The final branches are filiform 
and terminate in a pair of spikelets. The sessile spikelets, 
7-9 mm long, are bisexual with a 1-4 cm long spirally 
twisted awn. 

The root system has two types of roots: fibrous and 
vertical. The fibrous roots are close to the soil surface and 
absorb water from small rainfall events. This enable 
plants to produce vigorous green foliage early in the sea- 
son. The vertical roots go deep into the soil and extract 
water from depth. This enables the plants to remain green 
well into the dry season. The rhizomes are thick and not 
only anchor the plant but also store the reserve food 
materials. 

The species is drought resistant and well adapted to 
seasonally wet tropics with 750—1,500 mm rainfall. It can 
withstand 2—9 months of drought. It grows on a wide 
range of soil types from light sands to clay barns. It also 
occurs in seasonal swamps and tolerates deep seasonal 
flooding with water level reaching up to 2 m aboveground. 
In its native habitat, it occurs in areas where average 
minimum temperature does not drop below 4.4° C. How- 
ever, it is known to tolerate frost. 

Gamba grass has a number of well-marked varieties 
which are distributed as follows (Bodgan 1977): 

West Africa in seasonal swamps. 

Tropical Africa, except very dry and 
humid areas, up to 2,300 m elevation. 
West Africa, up to 2,000 m elevation, 
but more common below 1,000 m. 
Semi-desert Sahel zone of West 

The key for separation of varieties by Bor (1960) does 
not include var. tridentatus but includes var. argyro- 
phoeus Stapf. The only reference to var. argyrophoeus 
was found in Chase, Index to Grass Names, but unfortu- 
nately the reference to Bull Soc. France 55:102 (1908) is 
quite wrong and correct citation could not be found 
(Cope 1988, personal communication). 

Management 

Gamba grass is highly palatable when green. The nutri- 
tional value is about medium. Average crude protein var- 
ies from 3.8 to 6.5%, the digestible crude protein from 1.5 
to 3.4%, and crude fiber from 30-36%. The protein con- 
tent is higher when gamba grass is grown in mixture with 
legumes. 

Grazing management should aim at heavy utilization in 
early growing season to avoid rankness of growth. The 
young shoots are preferred, but cattle will eat it up to the 
time of flowering. It is resistant to burning and is usually 
burnt before the start of the rainy season and then grazed 

continuously or rotationally. However, repeated early 
burnings and heavy grazing in dry season are detrimental 
to the plant's vigor and frequency. 

Forage yields of 2.5-4 tons dry matter/ha have been 
reported from unfertilized grass. When grown in mixture 
with legumes, the dry matter production was similar to 
that of the grass given 50—100 kg N/ha (CIAT 1980). Fertil- 
ization with 112 kg N +30 kg P2 05/ha almost doubled the 
yield (Haggar 1966). 

Flowering usually begins 10-15 weeks after seedling 
emergence toward the end of the rainy season. Older 
plants also flower at about the same time. Tillers pro- 
duced early in the season make up bulk of the floral 
stems. Therefore management for seed production should 
aim to stimulate early production of tillers through fertili- 
zation. Increases of 60-90 kg/ha in seed yield have been 
reported as a result of fertilization. Burning prior to start 
of growth with damp soil conditions may hasten start of 
growth and greater seed bearing culm production as in 
Kansas bluestem pastures (Owensby and Anderson 1967). 

Gamba grass can be propagated both vegetatively and 
from seed. Yield of viable seed reaches maximum value 
after about 25-35 days of peak flowering and then 
declines rapidly when the shedding rate nears maximum. 
Viability and germination of pure seed reaches a maxi- 
mum value of about 90% for 10 months after harvesting. 
The seeds germinate well for the first two years under 
open storage conditions. In the third year, germination 
percent varies 30-70% and soon thereafter drops almost 
to 0%. 

Seed can be harvested by beaters or a conventional 
headers or combines. Traditional manual cutting and 
threshing results satisfactory seed yields. Re-threshing 
gives 10% more seed but of low germinative capacity. 
Collection from the ground is sometimes done after lodg- 
ing or in absence of a standing crop. 

Sowing seed in rows gives better results than broadcast 
sowing. Optimum planting depth varies from 1-3 cm 
depending on soil type and seed bed preparation. Seed 
rate as low as 1 kg/ha of clean de-awned viable seed or as 
high as 40 kg/ha of uncleaned seed have been used for 
stand establishment. If the initial stand density is low, it 
may improve the second year through lateral spread and 
self sowing. Field emergence usually occurs 5—10 days 
after it rains. Only one seminal root develops and pene- 
trates to a depth of 10-20cm in 10-20 days. Adventitious 
roots develop in another 10 days. 

Rhizomes or plant "splits" may be planted 50 X 50 cm. 
Wider spacing has also been tried for pasture establish- 
ment or for seed production purposes. Rhizomes or splits 
planted at 3 X 3 m produced cover of 20-40% in 6 months 
(Spain et al. 1979). 

Conclusions 

A new record is reported for gamba grass in Pakistan. 
The site of its occurrence is more than 200 miles from 
India where it presumably was introduced for fodder. Its 
existence in Pakistan may be attributed to natural disper- 
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sal. Its establishment under natural conditions in an arid 
environment and survival under the protection of a thorny 
shrub strongly suggest its palatability and suitability for 
introduction into arid rangelands of Pakistan—and not 
only Pakistan but also other arid rangelands in tropics 
and semiarid rangelands of the tropics and sub-tropics. 
Because it tolerates seasonal flooding, it would be worth 
trying for erosion control along banks of rivers and hill 
torrents. The ability of gamba grass to remain green well 
into the dry season and its vigorous early growth are 
valuable nutritional and grazing use features which de- 
serve special attention. 
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Woodland Drag Chain Seeder 
Joseph A. Wagner 

The increase in Western juniper 
fuelwood harvest in Northeast Cali- 
fornia has created a unique revegeta- 
tion situation. This fuelwood harvest 
leaves numerous small acreages that 
can be vegetatively enhanced if seed- 
ed. The Alturas Resource Area, Susan- 
ville BLM District, was faced with the 
above-described situation on a 75- 
acre commercial woodcutting area. 

The woodcutting areas are rather 
trashy after the useable wood has 
been removed. Even after the slash 
has been broadcast burned, there 
were still significant amounts 
of woody debris and stumps that 
impeded drill-type seeding equip- 
ment. 

Additionally, leave trees further im- 
peded the use of farm or rangeland 
type drills. Cheatgrass and annuals 
with a few remnants of Thurber's 
needlegrass were the only species 
which would naturally re-establish. 
Site conditions for revegetation re- 
quired the seed be covered to ensure 
seedling establishment. 

It was decided that the seed could 
be broadcasted followed by a drag to 
cover the seed. The original seeder 
consisted of a pickup bed-mounted 
cyclone seeder with a series of chains 
dragged behind to cover the seed. 
The chains were No. 2/0 Coil Link 
with six inch by three inch, 1/4 inch 
thick steel plates bolted to the end of 
each chain. 

Several deficiencies of the seeder 
were noted. The drag chains were 
too lightand bounced off the ground, 
reducing the amount of seed covered. 
A second difficulty was that the steel 
plates collected limbs and would snag 
on stumps and roots. 

Author is the supervisory range conservationist 
In the Alturas Resource Area, Susanville District. 
Bureau of Land Management. 

A second cyclone seeder and drag 
chain system was developed to over- 
come the above short-comings. The 
seeder was a 12-volt electric Thomp- 
son cyclone-type mounted on top of 
the bumper of a standard pickup 
truck.' 

The drag chain apparatus fits be- 
low the seeder and beneath the bump- 
er of the pickup. The seed is distrib- 
uted and covered by the drag chains 
in one pass of the vehicle. The draw- 
bar was made from a six-foot length 
of four-inch angle iron. U-bolts were 
fastened at six-inch intervals on the 
drawbar and provide the attachment 
point for the individual drag chains. 
The chains are 1/2-inch coil links, 
attached in alternating 10 and 12 foot 
lengths across the width of the draw- 
bar. Attachment of the drag chains to 
the drawbar is made by 1/2-inch 
Quick Links attachments which allow 
the chains to be easily removed from 
the drawbar for transport and stor- 

age. Cost of the drag chain appara- 
tus was $568.00. The total cost of the 
seeder and drag chain combination 
is approximately $900.00. 

The seeder is equipped with an 
electric rheostat control that deter- 
mines the speed and dispersal dis- 
tance of the seeder. The optimum 
dispersal distance is 7 to 8 feet, leav- 
ing 2 to 4 feet of the drag chains to 
cover the seed with soil. 

The straight length of chain rarely 
hangs up on debris or stumps, even 
under very trashy seeding conditions. 
The chain will pick up small bran- 
ches, but is basically self-cleaning 
due to the twisting motion of the 
chain. 

The seeder and drag chain has 
been successfully used to establish 
perennial vegetation in fuelwood cut- 
ting areas and for rehabilitating small 
prescribed fire and wildfire control 
lines. It has been used on small 
acreage fire rehabilitation projects 

Rear view showing the bumper mounting of the cyclone seeder, drawbar and drag chains 
with quick-link mounts. 

Use of company product names is for information 
only and is not an endorsement of the product. 
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View demonstrating the seed covering pattern created by the series of drag chains. 

and portions of larger burns with 
rocky areas too rough for the eff i- 
cient use of rangeland drills. 

Range staff observations indicate 
that the seeder is capable of estab- 
lishing perennial vegetation on loamy 
and sandy range sites. These obser- 
vations indicate that wheatgrasses 
and alfalfa can be established. An 
attempt to establish four-wing salt- 
brush was unsuccessful. The Range 
Conservationist said the seed was 
well covered and may have germi- 
nated, but was probably grazed off 
by rabbits during the establishment 
phase. 

Several points of caution need to 
be raised. Drag chains will not cover 
the seed if the soils are frozen or 
partially frozen. Severe damage may 
occur to the bumper of the truck if 
the truck rolls backwards over the 
drag chains. The mounting plate on 
the bumper of many pickups is only 
spot welded and the joining seam 
filled with putty. Additional welding 
may be needed to strengthen the 
joints. 

Side view showing the action of the drag chains over woodcutting debris. 
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Mormon Crickets: A Brighter Side 
Charles MacVean 

In a recent appraisal of Mormon crickets (Anabrus sim- 
plex Haldeman), Raffelson (1989) reminds us that these 
insects are a subject of great concern and dislike among 
Western ranchers and farmers. Dating to the early en- 
counter in 1848 between hordes of this insect and Mor- 
mon settlers in the Salt Lake Valley, sporadic outbreaks of 
crickets have indeed caused severe damage to crops, 
especially wheat and alfalfa (Cowan 1929, Wakeland 
1959). However, on open rangelands, where most cricket 
populations are found and where most control efforts 
have been and continue to be focused, damage to forage 
plants has been difficult to assess. Serious losses were 
documented only during the "dust bowl" era of the 1930's 
in a few, localized sites which suffered from drought and 
overgrazing in addition to high cricket densities (Swain 
1944). 

In northwestern Colorado and northeastern Utah, bands 
of crickets are again present in the high-density, "gregar- 
ious" phase. My studies (MacVean 1989) suggest that 
Mormon crickets are inflicting little harm to range forage 
plants. In response to Raffelson's (1989) welcome chal- 
lenge to researchers of insect pests, I offer an informal 
summary of recent findings concerning damage to range- 
land by Mormon crickets, and the use of natural parasites 
for control of these insects. Together, they suggest that 
the threat posed by Mormon crickets is not as great as 
many would fear. 

As noted by Raffelson (1989), Mormon crickets are 
omnivorous insects, feeding on over 400 species of food 
plants (Swain 1944). Crickets are known to prefer succu- 
lent forbs to grasses, which partly explains why cultivated 
crops such as alfalfa are more vulnerable than rangeland 
plants (Cowan 1929, Swain 1944). Bandsofcricketstravel 
long distances by walking, feeding as they go, and thus 
do not usually occupy any given rangeland site for more 
than 3—4 days. Individuals within the band pause to eat 
while others move on. This process continues in a sort of 
leapfrog manner so that feeding is spread out over large 
acreages, on many different species of plants. 

To determIne which plants were most Important in the 
insects' diet, I examined the gut contents of crickets col- 
lected in various stages of development, from early 
nymphs (immature stages) to mature adults, in the vicin- 
ity of Dinosaur National Monument (Colorado and Utah). 
The results were both surprising and encouraging. In 
rangelands containing a mixture of grasses, forbs, and 
shrubs, grasses were a minor component of the nymphal 
diet, accounting for less than 20% of the food eaten by the 
average individual. Most of the ingested food consisted of 
forbs, a finding that agreed with previous observations 

reported in the literature. However, examination of the 
gut of adult crickets revealed an unexpected dietary 
switch during the early adult stage from forbs to big sage- 
brush. Over 90% of the adults' diet was made up of sage- 
brush, with only traces of grasses, forbs, or other crickets. 
Thus, the adult insects, which are potentially the most 
damaging (Cowan and Shipman 1947), fed on one of the 
least desirable plants. These results imply that crickets 
should not compete seriously with domestic livestock for 
forage. 

To judge the economic Impact of crickets on range- 
lands, an estimate of forage consumption is necessary. 
The monetary value of forage lost in a given area can then 
be compared to the costs of controlling the insects to 
provide a cost/benefit ratio. I obtained such estimates of 
consumption in northwestern Colorado by measuring the 
dry weight biomass in experimental plots in which known 
numbers of crickets had fed for a known length of time 
and comparing it to the biomass of paired plots without 
crickets. The predominant grasses in the study area were 
western wheatgrass, needle-and-thread, Sandberg blue- 
grass, and bottlebrush squirreltail, while the dominant 
forb was arrowleaf balsam root. Over the course of a field 
season, crickets confined to the experimental plots con- 
sumed about 25% of the available forage. However, most 
areas are only visited by bands of crickets for a few days 
each year (Swain 1944), and a realistic estimate of dam- 
age must be scaled accordingly. The predictions from the 
data are that a typical band of Mormon crickets (present 
for 4 days at a density of 10 insects/rn2) would remove 
approximately 5% of the available grass forage, and 4% of 
the arrowleaf balsarnroot. The plant suffering the worst 
defoliation is a minor forb, western groundsel, with a 16% 
loss in dry-weight biomass. 

These levels of damage are far lower than those pre- 
dicted in the Mormon cricket literature, such as 90% re- 
moval of available forage by crickets occurring at 12 
insects/rn2 (Cowan and Shipman 1947, Raffelson 1989). 
While such estimates of catastrophic damage were com- 
monly made during the 1930's and 1940's, they were 
rarely based on quantitative field methods for assessing 
biomass losses or cricket abundance. Consequently, use- 
ful laboratory estimates of consumption (Cowan and 
Shipman 1947) were misapplied to field situations, result- 
ing in misleading predictions of damage in areas cur- 
rently infested by Mormon crickets (MacVean 1989). 

The current value of federal rangelands is often below 
one dollar per acre (estimated by leasing costs), whereas 
insect control measures represent several dollars per 
acre (Torrell and Huddleston 1987); therefore, the losses 
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revealed by my studies are insignificant and do not war- 
rant control campaigns. However, it must be borne in 
mind that under different range conditions (e.g., drought 
or sparsely vegetated areas), the percentage of available 
forage removed by crickets could be higher. Moreover, 
despite such low levels of impact, it is to be expected that 
pressures for Mormon cricket control will persist, and 
therefore, so will the need for rational control measures. 

Raffelson (1989) suggests that "there must be a control 
method that does not depend on expensive sprays or 
waiting for Mother Nature." Indeed, there is. I have tested 
a new species of parasite (Vairimorpha n. sp.) which 
occurs naturally in Mormon cricket populations. It appears 
to be specific to these insects and causes high mortality in 

early nymphs if infected at high dosages. This parasite 
(awaiting formal taxonomic description by Drs. John 
Henry and Doug Street of the USDA/ARS Rangeland 
Insect Laboratory, Bozeman, Mont.) is a unicellular organ- 
ism which attacks the gut of Mormon crickets when 
spores are ingested in their food (such as a bran bait). 
Infection then spreads to other tissues, depleting energy 
reserves, retarding nymphal development, or killing the 
insect. I measured a 60% reduction in nymphal survival in 
a field experiment within 2—3 weeks after treatment with a 
wheat-bran bait containing spores of the parasite. This is 
not as high as the mortality produced by chemical agents 
(80—90%), but is highly significant for a biological agent 
which does not threaten non-target insects, wildlife, 
water sources, or human safety. Also, since rangeland 
constitutes a low-value resource (Capinera 1987) which 
can tolerate a significant degree of insect feeding without 
economic losses, a 60% reduction in Mormon cricket 
density is ample to dampen population peaks which 
might otherwise reach economic injury levels. 

This discussion refers to open rangeland, not crop- 
lands. In the latter areas, considerable damage by Mor- 

mon crickets can occur in a matter of days, leaving chem- 
ical control agents as the only tactic which can prevent 
damage in a timely manner. However, most cricket popu- 
lations confine themselves to their native rangeland habi- 
tat, where feeding activity is "diluted" over large areas. 

It appears, then, that the reputation that Mormon 
crickets have earned as "predators of the range" (Raffel- 
son 1989) stems more from inaccuracies in the literature 
and historical legend than from current facts. We must 
remember that these insects are native to North American 
rangelands and have coexisted successfully with range 
plants for centuries, It is only when primary productivity is 
curtailed by factors such as drought or overgrazing that 
crickets and domestic livestock are bound to compete for 
limited forage. 
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Current Literature 
This section has the objective of alerting SAM members 

and other readers of Ran gelands to the availability of new, 
useful literature being published on applied range manage- 
ment. Readers are requested to suggest literature items— 
and preferably also contribute single copies for review—for 
including in this section in subsequent issues. Personal 
copies should be requested from the respective publisher or 
senior author (address shown in parentheses for each 
citation). 

Aerospace Video ImagIng Systems for Rangeland Management; by 
J.H. Everitt, K. Lulla, D.E. Escobar, and A.J. Richardson; 1990; 
Photogram. Eng. & Remote Sens. 56(3):343-349. (Remote Sensing 
Res. Unit, USDA, ARS, 2413 E. Hwy. 83, Weslaco, Tex. 78596). 
Presents an overview on the application of airborne video imagery 
for assessment of rangeland resources, for which the authors 
conclude it has considerable potential. 

Altering Cattle Behavior Through GrazIng Managemenl by Kath- 
leen C. Davis and Clayton B. Marlow; 1990; Mon. AgRes. 7(1):11- 
14. (Animal & Range Sci., Mon. State Univ., Bozeman, Mon. 59717) 
Results of study was that time-controlled grazing leads to reduced 
stream-bottom pressure through more uniform range use. 

Calving Season Strategies; by Mark E. Nelson; 1988; Kan. Agric. Ext. 
Cir. 695; 10 p. (Coop. Ext. Sorv., Kan. State Univ., Manhattan, Kan. 

66506) Summarizes the results of a 1975-1984 Kansas study of 8 
calving season strategies focusing on feed costs and calf prices. 

Cattle Grazing and PIne Survival and Growth In Subterranean Clover 
Pasture; by H.A. Pearson, V.C. Baldwin, and J.P. Barnett; 1990; 
Agroforestry Sys. 10:161-1 68. (USDA, Southern For. Expt. Sta., 
P.O. Box 5500, 2500 Shreveport Hwy., Pineville, La. 71360) Pro- 
vides results of a study along with recommendations for monitor- 
ing and manipulating cattle grazing to prevent excessive damage 
to tree seedlings. 

Conditions Influencing Turblneila Oak (Quercus turbinella) Mortal- 
ity from Plcioram or Plcioram and 2,4-D; by Thomas N. Johnsen, 
Jr.; 1988; Weed Sci. 30(6):810-817. (USDA, ARS, 200 E. Allen 
Road, Tucson, Ariz. 85719) Primary objective of study was to 
identify environmental and phenological conditions that influence 
oak mortality from picloram-containing herbicide sprays. 

Cow/Calf Production and EconomIc Returns from Yeariong Con- 
tinuous, Deferred Rotation, and Rotational Grazing Treatments; 
by AK. Heitschmidt, J.R. Conner, 5K. Canon, W.E. Pinchak, J.W. 
Walker, and S.L. Dowhower; 1990; J. Prod. Agric. 3(1):92-99 
(Texas Agric. Expt. Sta., P.O. Box 1658, Vernon, Texas 76384) 
Evaluated the 6-year effects of 4 grazing treatments on cow-calf 
production and economic returns under rangeland conditions. 

Critical Review and Appraisal of Federal Grazing Fee Studies; by W. 
Gordon Koarl; 1989; Wyo. Agric. Expt. Sta. Bul. 930. 100 p. (Agric. 
Bulletin Room, Univ. Wyo., Laramie, Wyo. 82071) Reviews and 
analyzes prior studies and reports made available to and pre- 
viously reviewed by Forest Service and BLM economists. 

Dispersal and Germination of Big Sagebrush (Arf.mIsI. trldentata) 
Seeds; by James A. Young and Raymond A. Evans; 1989; Weed 
Sci. 37(2):201-206; (USDA, ARS, 920 Valley Road, Reno, Nev. 
89512) A study of the dispersal of big sagebrush seeds at maturity 
and the germinability of seeds in the soil as an indication of seed 
longevity. 

Drought May Increase Danger from Some Poisonous Plants; by 
Michael Ralphs, James Pfister, and Lynn James; 1990; Utah Sci. 
50(4):148-152. (Agric. Bulletin Room, Utah State Univ., Logan, 
Utah 84322) Provides brief evaluations for 14 selected poisonous 
plants relative to avoiding livestock damage during drought. 

A Dynamic Model for Determining Optimal Range improvement 
Programs; by Daniel J. Bernardo; 1989; West. J. Agric. Econ. 
14(2):223-234. (Dept. Agric. Econ., OkIa. State Univ., Stiliwater, 
OkIa. 74078) Develops a dynamic programming model for incor- 
porating the effects of timing and risk in determining optimal 
range improvement strategies. 

Effects of Prescribed Fire on Blomass and Plant Succession in 
Western Aspen; by James K. Brown and Norbert V. DeByle; 1989; 
USDA, For. Serv. Res. Paper INT-412; 17p. (USDA, Intermtn. Res. 
Sta., 324 25th St., Ogden, Utah 84401) Reports the results of 
research on biomass response of seral vegetation and its relation- 
ship to fire severity in aspen and mixed aspen-conifer forests. 

EvaluatIon of an Herbage-Based Method for Adjusting Short Dura- 
tion GrazIng Periods; by Jeffrey C. Mosley and Bill E. DahI; 1990; 
Applied Agric. Res. 5(2):141-148. (Dept. Range Resources, Univ. 
Idaho, Moscow, Ida. 83843) This study evaluated the use of avai Ia- 
ble herbage as an indicator for adjusting length of grazing periods 
for short-duration grazing on rangeland. 

A Forage DynamIcs Model for Use In Range or Pasture Environ- 
ments; by H.D. Blackburn and M.M. Kothmann; 1989; Grass and 
Forage Sci. 44(3):283-293. (Dept. Anim. Sci., Texas A&M Univ., 
College Station, Tex. 77843) Describes a model for simulating 
biomass dynamics and forage quality of plant parts in order to 
provide a suitable forage base to interface with diet selection and 
animal simulation models. 

Impact of Grass Seedlings on Establishment and Density of Diffuse 
Knapweed and Yellow Starthlstie; by L.L. Larson and M.L. Mcln- 
nis; 1989; Northwest Sci. 63(4):162-166. (Dept. Range Resources, 
Ore. State Univ., Corvallis, Ore. 97331) Concluded from their 
study that the reestablishment of knapweed on newly seeded 

range can be reduced by selecting competitive and early-growing 
grass species. 

Improving Grass Seedling Establishment; by Victor L. Hauser; 1989; 
J. Soil & Water Cons. 44(2):153-156. (USDA, ARS, 808 E. Black- 
land Road, Temple, Texas 76502) Describes a system and asso- 
ciated equipment for applying small amounts of water at time of 
seeding to enhance grass establishment. 

Influence of Cattle Grazing and Grass Seeding on Coniferous 
RegeneratIon after Shelterwood Cutting In Eastern Oregon; by 
K.W. Seidel, J. Michael Geist, and Gerald S. Strickler; 1990; USDA, 
For. Serv. Res. Paper PNW-RP-417; 32 p. (USDA, Pacific North- 
west Res. Sta., 319 S.W. Pine St., Portland, Ore 97208-3890) Con- 
cluded that seeding less competitive grasses at light rates and 
grazing up to 60% of current year's growth were compatible with 
tree seedling establishment. 

influence of Day of Supplementation on the Performance of Preg- 
nant Ewes Grazing Montana Winter Range; by Verl M. Thomas, E. 

Ayers, and R.F. Padula; 1989; Amer. Soc. Anim. Sci. West. Sect. 
Proc. 40:475-477. (Animal & Range Sci. Dept., Mon. State Univ., 
Bozeman, Mon. 59717) Concluded from their studies that ewes 
should be supplemented daily rather than on alternate days. 

Compiled by John F. Vallentine, professor of range science, Brigham Young 
University, Provo, Utah 84602 
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Management Practice. to Overcome the incidence of Grass Tetany; 
by D.L. Robinson, L.C. Kappei, and J.A. Boling; 1989: J. Anim. Sd. 
67(12):3470-3484. (Agron. Dept., La. 70303) SummarIzes back- 
ground information on grass tetany and agronomic and animal 
management factors for its prevention. 

Managing Range and Pastureland; by USDA, Soil Cons. Serv.; 1989: 
Soil & Water Cons. 1O(8):1-16. (USDA, SCS, P.O. Box 2890, Am. 
6202-S, Washington, D.C. 20013-2380) An entire issue devoted to 
applied range management, including topics of grazing land soft- 
ware, burning Texas rangeiand, monitoring range trends, range- 
land recreation enterprises, and using the disk chain. 

Nonchemlcai Alternatives for Managing Selected Plant Species in 
the Western United States; by Wayne C. Leininger 1988; Coop. 
Ext. Serv., Cob. State Univ., Fort Collins, Cob.; 48 p. (Agric. 
Bulletin Room, Cob. State Univ., Fort Collins, Cob. 80523; $1.75 
plus $1 postage) Provides background information and biological 
and cultural controi recommendations for 14 undesirable, intro- 
duced (all except one) plant species. 

Noxious Brush and Weed Control; Range and Wildlife Management; 
Research Highlights—i 989; by Harold L. Schramm, Jr., and David 
B. Wester (Eds.); 1989; Texas Tech Univ., Lubbock, Texas (Vol. 
20); 44 p. (Dept. Range & Wildi. Mgt., Texas Tech Univ., Lubbock, 
Texas 79409) An annual summary of the results of research 
directed to controlling noxious plants in Texas and to manage- 
ment practices subsequent to control treatment. 

Capital Corral 
JTT1TfT 

There's nothing so good for 
the inside of a man as the 
outside of a horse. 

Will Rogers 

James Moseley Is the Assistant Secretary of Agricul- 
ture for Natural Resources and Environment, ending a 
vacancy that had persisted since the early days of the 
Bush Administration. Both the Soil Conservation Service 
and the Forest Service have suffered from the lack of an 
advocate at the Assistant Secretary level. Moseley, 42, is 
an Indiana farmer with a 1973 horticulture degree from 
Purdue and a long record of participation in agriculture 
and rural development policy groups, including aterm as 
a member of the Farm Foundation's Board of Directors. 
For the past year, he has served as Agriculture Advisor to 
Environmental Protection Agency Administrator William 
Reilly. The new Assistant Secretary was nominated May 6 
by President Bush, and confirmed by the Senate June 28 
immediately following a hearing before the Agriculture 
Committee. 

The erstwhile nominee for the Assistant Secretary of 
Agriculture job, James Cason, was appointed deputy 
manager of the Federal Crop Insurance Corporation May 
6 by Secretary Clayton Yeutter. Cason asked to have his 
nomination for the NRER job withdrawn last November 

Predator Management In North Coastal California; by Gregory A. 
Giusti, Robert M. Timm, and Robert H. Schmidt (Eds.); 1990; Univ. 
Calif., Hopland Field Sta. Pub. 101:95 p. (UCHopland Field Sta., 
4070 University Road, Hopland, Calif. 95449; $5) Proceedings of a 

symposium held March 10-11, 1990; most of the 16 papers deal 

directly or indirectly with predation on livestock and big game. 

Range Livestock Cost and Return Estimates for New Mexico, 1987; 
by L. Allen Torell, Arley Williams, and Juli Loomis; N. Mex. Agric. 
Expt. Sta. Res. Rep. 642:70 p. (Agric. Bulletin Room, N. Mex. State 
Univ., Las Cruces, N. Mex. 88003) Differentiates between different 
production practices, production rates, ranch characteristics, and 
ranching areas across New Mexico. 

Rangelands; by B. Delworth Gardner; 1990; Brigham Young Univ., 
Dept. Econ. Working Paper Ser. 90-01; 113 p. (Dept. Econ., 130 
FOB, BYU, Provo, Utah 84602; $1.50 mailing charge) A paper 
prepared for Resources for the Future; examines past trends in the 
use, management, and condition of U.S. rangeland resources. 

Virginia Pines and Cattle Grazing—An Agroforestry Opportunity; by 
Henry A. Pearson, Thomas E. Prince, Jr., and Clyde M. Todd, Jr.; 
1990; S.J. of Applied For. 14(2):55-59. (USDA, Southern For. Expt. 
Sta., P.O. Box 5500, 2500 Shreveport Hwy., Pineviiie, La. 71360) 
Concluded that Virginia pines for Christmas trees should be pro- 
tected with electric fences to protect against trampling, rubbing, 
and even browsing by cattle. 

Ray Housley 
Washington Representative 

alter running into heavy opposition from environmental 
and conservation groups. 

The 1990 Farm Bill's shape had emerged by the time 
Agriculture Committees completed action before the 4th 
of July recess. But its final form was to be set both by 
possible Floor amendments and by Conference action. 
The early good news was that the range research grants 
authority would be extended in both House and Senate 
versions, and that the Great Plains Conservation Program 
would be re-authorized for ten more years. A forestry title 
in the bill seemed likely as the bill developed, and there 
was extensive discussion of ground water quality provi- 
sions, compliance tightening, wetlands protection and 
targeting of limited additions to the Conservation Reserve. 
Both Committees displayed concern about treatment of 
land coming out of the CRP as contracts expire. 

Bills designed to solve the Spotted Owl Problem are 
proliferating on Capitol Hill. One, at least, might step on 
range management accidentally. Senator Slade Gorton's 
(A, WA) S.2713 approaches the solution with a "primary 
use" scheme, and sets five categories—none of which is 
rangeland. The bill provides that grazing of livestock may 
be continued where established. The Gorton bill is one of 
those considered "least likely to succeed". 

The House Interior Committee reported out HR. 3383, 
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which would direct the National Park Service to study 
park boundaries and recommend changes. The bill talks 
of "complete ecosystems and watersheds" and "view- 
sheds". NPS would be directed to analyze National Park 
and Conservation Association recommendations for 130 
new units comprising over 57 million acres, much of it 
now managed by BLM or Forest Service. The NPS review 
would also examine "the potential for modified manage- 
ment by other Federal agencies which manage and con- 
trol lands adjacent to park units." Staffers predict favora- 
ble action by the House of Representatives. 

A charter for the new WIld Horse and Burro AdvIsory 
Board was approved by the Secretaries of Agriculture and 
Interior May 11. The Board will have at least five, but not 
more than nine, members; one category of expertise pro- 
vided in the charter is rangeland management. SRM and 
other organizations were invited to suggest candidates 
for Board membership. 

The Forest ServIce's RPA Program shows a projected 
decrease in permitted livestock use on the National 
Forest System. Permitted AUM's would drop from 9.9 
million in 1989 to 9.3 in 1995 and 8.8 in 2000 before 
moving back up to 9.3 by 2040. (Incidentally, the docu- 
ment shows 1989 actual use at 7.8 million AUM's, and 
actual use has been running about 20% below permitted 
use, partially in connection with plans to improve range 
condition). The Program shows capacity increasing from 
9.2 million AUM's in 1989 to 9.7 in 2040, a change that 
calls for investment of management and improvement 
dollars. While some of the decline is attributable to the 
need to improve range condition where management 
can't get the job done, competing uses such as big game 
may play a role. Interestingly, the document asserts that 
private lands could take up the slack in future demand for 
livestock forage. It also observes there is potential for 
substantially increasing forage production on NFS ranges. 

WIldlIfe-bIg game Interactions was the focus of a uni- 
que review by a Forest Service team that included 
ranchers and representatives of wildlife interests. The 
team briefed representatives of interest groups on its find- 
ings and recommendations in Washington June 27. The 
group noted opportunities to strengthen planning and 
monitoring and resource information as well as user and 
interest group involvement. A key recommendation calls 
for establishing big game population objectives by the FS 
and State wildlife agencies in consultation with user and 
special interest groups. Jack Metzger and Jim Connel ley, 
livestock producers from Arizona and Nevada respec- 
tively, and Lonnie Williamson of the Wildlife Management 
Institute and Bob McQuivey and (representing the Inter- 
national Association of Fish and Wildlife Agencies) joined 
Forest Service team members led by Dean Boe. 

Awards of note—JIm Hancock of BLM's Prineville Dis- 
trict received Renew America's National Environmental 
Achievement Award in the Range Conservation category 
for his riparian restoration work. Ardell BJugstad was rec- 
ognized posthumously by USDA's Office of Advocacy 
and Enterprise for promoting the cause of the American 
Indian as well as all minorities...The Forest Service's 
Oregon Range EvaluatIon Group (Jack Ward Thomas, 
leader), won a USDA Superior Achievement Award for 
new technology and information affecting rangeland 
allocation and resource allocation. 

PublicatIons—Public Land Statistics, 1989 is now avail- 
able from BLM. It includes a section on range manage- 
ment featuring tables on grazing permits and range con- 
dition. Ecoregions of the Continents is a 30-color map on 
a scale of 1:30,000,000 developed to aid with design of a 
monitoring network for global climate change. The map 
appeared in the Winter 1989 issue of Environmental Con- 
servation. For information or copies, contact the author, 
Robert G. Bailey, USDA Forest Service, 3825 E. Mulberry 
St., Ft. Collins, CO 80524. 

Requiescat in Pace 
Roif Jorgensen, 77, Coeur d'Alene, died June 25 at 

Kootenai Medical Center. 
He had worked for the Bureau of Entomology and Plant 

Quarantine, Soil Conservation Service, and Forest Ser- 
vice in Idaho, Washington, and Montana. He was forest 
supervisor of Deer Lodge National forest in Montana for 
10 years, retiring in October 1969. He moved to Coeur 
d'Alene in 1970 from Missoula, Mont. 

Born April 6, 1913, in Curlew, Wash., he graduated from 
Rockford Washington High School and Washington State 
College (now Washington State University) with a degree 
in forestry. He married Dorothy Welch (now deceased) in 
1938. During World Was II he served 3 years as a Navy 
combat air intelligence officer in the Pacific, mostly on 
escort carriers. 

Survivors include son Erik Jorgensen of Darby, Mont.; 
daughters Christine Jorgensen of Missoula, Mont., and 
Karen Babick of Mukilteo, Wash.; brother Glen Jorgensen 
of Vancouver, Wash.; sister Irene Sears of McMinnville, 
Ore.; 5 grandchildren and 1 great-grandchild. 



The National Capital Section Awaits You in 
Washington, D.C. 

Society for Range Management 1991 Annual Meeting 
January 12-17 

"Rangeland Resources: 
Influencing Change in a Global Setting" 

Justice Sandra Day O'Connor 
Guest Speaker 
Sunday, January 13 

This year's exciting meeting includes a full day of events on 

Sunday January 13, 1991. One of the many highlights on 

Sunday will be an address from Supreme Court Justice 
Sandra Day O'Connor at our Judicial Emphasis session. 



SRM International Meeting, January 1991 

Rangeland Resources: 
Influencing Change in a Global Setting 

Satunlav. 12 
VREW, Committee meetings, Registration, Mixer 

Sunday. 13 (Judicial Emphasis) 
11:00 - Undergraduate range management examination 
10:00 - Registration 
12:00 - Concurrent sessions/symposia 
5:00- 
3:00- 
5:00- 

Poster session 
Concurrent sessions 
Welcome, Announcements, presidential address, 
Justice O'Connor, success story 

Evening President's reception and dance 

Monday. 14 (International 
7:00 - 11:00 - 
8:00- 9:00- 
9:00- 9:30- 
9:30- 5:00- 
9:30 - 12:00 - 
1:00- 5:00- 

7:00- 9:00- 

Tuesday. 15 (Special 
8:00- 900- 
9:30 - 12:00 - 

1:30- 4:30- 

Evening 

Wednesday. 16 (Legislative 
8:00- 9:00- 
9:30 - 12:00 - 

1:30- 5:00- 

Emphasis) 
Student plant identification examination 
Keynote speaker & success story 
Break 
Poster session 
Concurrent sessions, international 
Concurrent sessions, international 

Embassy tour, poster session 

Business meeting 

Banquet 

Emphasis) 
Keynote Speaker, success story 
Concurrent sessions 

Evening 7:00-9:00- Poster session or free time 

(Executive Emphasis) 
9:00- Keynote speaker, success story 

12:00 - Concurrent sessions 
5:00- 

7:00- 
8:00- 

10:00 - 
1:00- 
1:00- 
3:30- 

Interest Group Emphasis) 
Keynote speaker, success story 
Workshops with special interest groups 

Section agendas: suggest organized meetings at the Capitol, 
with representatives and senators. 

Thursday. 17 
8:00- 
9:30 - 
1:30 - Agency meetings (An opportunity for agency-organized meetings 

or other events). 



I\i OVVH ER E will you find more infor- 
mation in one place on this increasingly important subject. A greater 
variety of uses for rangeland, a growing world population, plus deeper 
concerns for the environment make knowledge about insect grazers of 
rangeland ever more critical. Written to be understood by the average 
reader, RANGELAND ENTOMOLOGYstiII contains the extensive bib- 
liography, lists of both common and scientific names, and suggestions 
for needed research to make it a valuable addition to the scientist's 
library. The second edition, edited by J. Gordon Watts, has been 

expanded to 400 pages with state-of-the-art information on insect 
friends and foes of rangeland plants and animals and the role of 
integrated pest management. 
Range Science Series No. 2, Second Edition, is available for $19.95 
from the Society for Range Management. Soft cover, sewed. 
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