


Commercial Members 
Anderson Seed Company W.H. Hoyt Sons Ranches 

P.O. Box 2252 P.O. Box 647 
Greeley, CO 80632 Burn, OR 97720 

Casterline & Sons Seeds Meyers Land & Cattle Company 
P.O. Box 1377 2865 S. Colorado Blvd., Ste. 225 

Dodge City, KS 67801 Denver, CO 80222 

Daehnfeldt Inc. Schroeder-Manatee Ranch 
P.O. Box 947 7550 Lorraine Road 

Albany, OR 97321 Bradenton, FL 34202 

Davenport Seed Co. Sharp Brothers Seed Company 
P.O. Box 187, 1404 4th Street Healy, Kansas 67850 

Davenport, WA 99122 

DowElanco The Tye Company 
13355 Noel Road, Suite 1025 P.O. Box 218 

Dallas, TX 75240 Lockney, TX 79241 

Garrison Seed & Grain Co., Inc. Truax Company 
P.O. Drawer 2420 3717 Vera Cruce Avenue N. 

Hereford, TX 69045 Robbinsdale, MN 55422 



Published bimonthly—February, April, June, 
August, October, December 
Copyright 1991 bytheSociety for Range Manage- 
ment 

Managing Editor 
PETER V. JACKSON Ill 

1839 York Street 
Denver, Colorado 80206 

Technical Editor 
GARY FRASIER 

1300 Wheatridge 
Loveland, Colorado 80537 
Work (303)484-8777 
Home (303)663-3094 

Production Editor 
PAT SMITH 

1839 York Street 
Denver, Colorado 80206 

Editoriai Board 
1989-91 
ROBERT A. KINDSCHY, Vale, Oregon 
SUSAN OLDFATHER, Kearney, Nebraska 
SHERRI SIMPER, Whiteriver, Arizona 
LEWIS L. YAALETT, Gainesville, FLorida 

1990-92 
NICK E. GARZA, Sonora, Texas 
JAN W. PRATT, Sheiby, Montana 
GEORGE B. RUYLE, Tucson, Arizona 
MARILYN SAMUEL, Santa Rosa, Caiifornla 

1991-93 
LARRY R. MILLER, Chadron, Nebraska 
JENNIFER PLUHAR, Canyon, Texas 
HEATHER SMITH-THOMAS, Salmon, Idaho 
BRUCE WELCH, Provo, Utah 

Coming! 

Revegetating Semiarid 
Rangelands 

Water Catch ments on Fort 
Apache 

Reclamation in Central 
Florida 

Repayment Capacity of 
Land Purchases 

Hound's Tooth in B.C. 

Prickly Pear: A Texas 

Enigma 

Chihuahuan Desert 
Rangeland 

INDIVIDUAL SUBSCRIPTION is by member- 
ship in the Society for Range Management. 
LIBRARY or other INSTITUTIONAL SUB- 
SCRIPTIONS, on a calendar year basis, are 
$30.00 in the United States, $40.00 in all other 
countries. Payments from outside the United 
States should be remitted in US dollars by inter- 
national money order or draft on a New York 
bank. 

BUSINESS CORRESPONDENCE, concerning 
subscriptions, advertising, back issues, and re- 
lated matters, should be addressed to the Man- 
aging Editor, 1839 York Street, Denver, Colo- 
rado 80206. 

EDITORIAL CORRESPONDENCE, concerning 
manuscripts or other edited matters, should be 
addressed to the Technical Editor, USDA-ARS, 
1300 Wheatridge Ct., Loveland, Colorado 80553. 

RANGELANDS (ISSN-01 90-0528) is published 
six times yearly for $30.00 per year by the 
Society for Range Management, 1839 York Street, 
Denver, Colorado 80206. SECOND CLASS POST- 
AGE paid at Denver, Colorado. 
POSTMASTER: Return entire Journal with ad- 
dress change—RETURN POSTAGE GUARAN- 
TEED—to Society for Range Management, 1839 
York Street, Denver, Colorado 80206. 

Volume 13, No. 2 

April 1991 

FEATURE ARTICLES 

The Nebraska Sand Hills by Ann Bleed and Charles Flowerday 53 

Rangelands of Bulgaria by Timothy F. Fulbright 56 

Range Management and Land-use Practices in Chiquitania, Santa Cruz, 
Boliva by Timothy I. Killeen 59 

Overgrazing and Range Degradation in the Peruvian Andes by Carlos 
Lozada 64 

Analyzing Subsaharan Livestock Rangeland Development by Emery M. 
Roe 67 

Cheatgrass: Management Implications in the 90's by Thomas C. Roberts, 
Jr. 70 

Herbicide Control of Poisonous Plants by M.H. Ralphs, T.D. Whitson, and 
D.N. Ueckert 73 

The Range Management Profession: Changing with the Times by Thadis 
W. Box and Gerald Thomas 78 

Defining and Refining Value for Riparian Systems by Robert H. 
Schmidt 80 

The Importance of Rancher Input in Solving Riparian Problems by Heather 
Smith Thomas 83 

Eight Principles of Range Management by Ray Banister 85 

Change on the Range by Chuck Quimby 86 

DEPARTMENTS 

51 President's Notes 91 Desert Tortoise Report 
52 Executive Vice-President's Report 93 Call for Papers 
87 Current Literature 94 Student Winners 
89 Capital Corral 96 Readers Speak Out 
90 SRM Testimony to BBS 

COVER PHOTO 
FRONT: View of meadow, range, and headquarters of the Gudmundsen Sandhills Labora- 
tory, University of Nebraska, Whitman. Photo by J. Nichols. BACK: Haying at the Triangle 
Land and Cattle Co., Hyannis, Nebraska. Photos by Twin Platte Natural Resource District. 
These are the two featured stops for the SRM 1991 Summer Meeting Tour. See page 53 for 
related article and the accompanying issue of Trail Boss News for details of the Summer 
Meeting. 



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

Contribution Policy: The Society for Range Management may accept dona- 
tions of real and/or personal property subject to limitations set forth by State and 
Federal law. All donations shall be subject to management by the Executive Vice 
President as directed by the Board of Directors and their discretion in establishing and 
maintaining trusts, memorials, scholarships or other types of funds. Individual endow- 
ments for designated purposes can be established according to Society policies. Gifts, 
bequests, legacies, devises, or donations not intended for establishing designated 
endowments will be deposited into the SRM Endowment Fund. Donations or requests 
for further information on Society policies can be directed to the Society for Range 
Management, Executive Vice President, 1839 York Street, Denver, CO 80206. We 
recommend that donors consult Tax Advisors in regard to any tax consideration that 
may result from any donation. 

THE SOCIETY FOR RANGE MANAGEMENT, founded in 
1948 as the American Society of Range Management, Is a nonprofit association incorpo- 
rated under the laws of the State of Wyoming. It is recognized exempt from Federal 
income tax, as a scientific and educational organization, under the provisions of Section 
501(c)(3) of the Internal Revenue Code, and also is classed as a public foundation as 
described in Section 509(a)(2) of the Code. The name of the Society was changed In 
1971 by amendment of the Articles of Incorporation. 

The objectives for which the corporation is established are: 

—to properly take care of the basic range/and resources of soil, plants and wafer; 

—to develop an understanding of range ecosystems and of the principles applicable 
to the management of range resources; 

—to assist all who work with range resources to keep abreast of new findings and 
techniques in the science and art of range management; 

—to improve the effectiveness of range management to obtain from range resources the 
products and values necessary for man's welfare; 

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

—to promote professional development of its members. 

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

The Troil Boss 

President 
Stan Tixier 

2589 North 200 E. 

Ogden, Utah 84414 

1st Vice-President 
JOHN L. ARTZ 

2581 Westville Trail 
Cool, California 95614 

2nd Vice-President 
GARY B. DONART 

Animal & Range Science 
New Mexico State University 
Las Cruces, New Mexico 88001 

Executive Vice-President 
PETER V. JACKSON, III 

Society for Range Management 
1839 York Street 
Denver, Colorado 80206 

(303) 355-7070 

Directors 
1989-1991 
CHARLES E. JORDAN 

P.O. Box 1530 

Rapid City, South Dakota 57709 

PHILLIP L. SIMS 
USDA, ARS 
2000 18th Street 
Woodward, Oklahoma 73801 

1990-1992 
MURRAY L. ANDERSON 

26 Glengarry Crescent 
Sherwood Park, Alberta 
Canada TBA 3A2 

WILL BLACKBURN 
NW Watershed Research 
800 Park Boulevard 
Plaza 4, Suite 105 
Boise, Idaho 83712 

1991-1993 
BARBARA H. ALLEN-DIAZ 

241 Inverness Court 
Oakland, California 94605 

DEEN ROE 
12714 Pinecrest Road 
Herndon, Virginia 22071 

The term of office of all elected officers and direc- 
tors begins in February of each year during the 
Society's annual meeting. 



RANGELANDS 13(2), AprU 1991 51 

President's Notes 

Background 
Livestock grazing on Federal 

rangelands, including the Nation- 
al Forest System and public do- 
main administered by the Bureau 
of Land Management, has been a 
traditional and accepted use for 
many decades. In recent years, 
there has been a growing public 
awareness and concern for envi- 

ronmental quality and protection of wildlife, watershed, 
and aesthetic values. Grazing by too many livestock, 
and/or when poorly managed, can be a destructive agent 
and result in environmental degradation and loss of re- 
source values. 

The Issue 
A number of organized environmental groups have 

been critical of livestock grazing on public lands and 
especially vocal when resource damage was apparent. 
Riparian areas have become a focal point of controversy 
as these represent the most sensitive and key value por- 
tions of public, as well as private, rangelands. The more 
extreme environmental organizations have actively pushed 
for total removal of permitted grazing on public lands 
using the slogan, "Livestock Free by '93." They argue that 
unrealistically low grazing fees have encouraged overuse 
of public ranges and that managing agencies, such as the 
Bureau of Land Management and the Forest Service, have 
condoned mismanagement. There have been numerous 
cases of vandalism to fences and other range improve- 
ments and killings of livestock purportedly by the most 
radical grazing critics. 

In the other extreme, certain livestock industry repre- 
sentatives have professed "grazing rights" and advocated 
formal designation of public rangelands where livestock 
grazing would have priority over other uses. The most 
extreme of these groups represent the "Sagebrush Rebel- 
lion" advocating State or private takeover of federal 
ran gelands. 

A Better Solution 
The Society of Range Management (SRM) believes that 

neither extreme position is correct, appropriate, or in the 

public interest. SAM believesthat grazing of public range- 
lands in a responsible and well-managed way is an 
appropriate use and compatible with other multiple use 
values of these areas. Grazing can be compatible with 
wildlife, watershed, recreation, aesthetics, and other 
resource values if proper range management is app'ied 
and consideration for other resource uses and values is 
provided for. 

SAM believes that grazing of range plants by both wild 
and domestic large herbivores is necessary to maintain 
long-term plant vigor and species diversity of range eco- 
systems. Domestic livestock can provide a portion of the 
desired vegetation manipulation and management. 

More moderate environmental voices recognize the 
value of livestock use when properly managed and when 
numbers are consistent with grazing capacity consider- 
ing other authorized uses of public rangelands. Likewise, 
responsible and progressive leaders of the livestock 
industry encourage their members to cooperate in pro- 
gressive range management. They do not support permit- 
tees who fail to manage or adhereto terms of their grazing 
permits. 

SRM is actively working with responsible leaders in the 
environmental community as well as the livestock indus- 
try to promote coordinated resource management and 
full consideration of all resource uses and values on pub- 
lic rangelands. 

Summary 
Despite the clamor to remove livestock grazing from 

public lands by extreme environmental groups, and 
efforts to legislate dominate use of livestock on public 
rangelands by an extreme element in the livestock indus- 
try, SAM believes that proper scientific and progressive 
range management applied cooperatively by grazing 
permittees and associations along with the responsible 
land managing agencies working with other interest 
groups is the key to the future of livestock grazing on 
public rangelands. Further, SAM is ready and anxious to 
influence and encourage permit compliance and cooper- 
ative development and adherence to sound and workable 
range management plans so that livestock grazing can 
continue to be an important and acceptable use of public 
rangelands well beyond 1993.—Stan TIxier, President, 
SAM 

Livestock Free by '93 
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Executive Vice-President's Report 
No one can ever say that the 

members of our Society are not 
loyal supporters to a fault. Per- 
haps the best evidence to prove 
that statement was our Annual 
Meeting in Washington, D.C. Ev- 
erything except famine and flood 
was working against the success 
of the meeting. First, it was dis- 
tance and location. Why would 
anyone want to go to the east 
coast of the United States—there 
are no rangelands there? Wrong, rangelands are in every 
state, province, and country in the world. Second, a war 
was about to break Out. Common sense said stay at home 
if there is trouble; and third, it just costs too much. Let's 
wait a year and it will be closer to home. 

In spite of all those so-called logical reasons, the meet- 
ing was a big success. The attendance was excellent with 
the best international representation in years. The pro- 
gram was superb at every level with speakers that you 
would only have the chance to hear once in a lifetime. And 
the facilities and meeting management were excellent. 
Frankly the area knows what to do to conduct exceptional 
meetings. 

There were many other fine things that drew my atten- 
tion. For example, we have always in the past had a prob- 
lem recognizing representatives from various organiza- 
tions and countries. Without fail someone is forgotten or 
overlooked. This year our First Vice-President, Jack Artz, 
simply asked people to stand and be recognized by conti- 
nent. Why hadn't we thought of that before. It was impres- 
sive, to say the least, to see large numbers stand as their 
region was called. I guess it could be summed up as just 
another good idea from an SRM leader, a thing we have 
grown to expect. 

ButSRM folks lovetheirtraditions. One of ouron-going 
complaints is how the president's reception is conducted. 
Who wants to stand in line to shake hands with people 
who you see every day at meetings. Well, SRM'ers do; 
they respect their officers and want to express it. Let me 
explain what happened. This year the officers, instead of 
standing in line shaking hands with everyone at the door, 
were marched across the stage with flash and fan fare. It 
was a new idea with a nice touch. After the presentations, 
the officers and their wives were asked to stand in one 
corner of the room for a few minutes in case someone 
wanted to shake hands. Did anyone take advantage of the 
opportunity? You bet they did. Once the officers were in 
place that same long slow line formed as hundreds of 
members and guests did their duty of showing respect 
and appreciation for dedicated hard work that is expected. 

Frankly, it made me very proud of our Society, we know 

what it takes and what it is all about. We are a very mature, 
serious organization that understands the responsibili- 
ties of being the champion of the science and art of range 
management and the lands where it is applied. 

Far too often we find ourselves underestimating the 
role of the rangelands. We seem to always be talking only 
of grazing, recreation, and wildlife. Perhaps the most 
impressive speaker of our Annual Meeting, at least in my 
opinion, was Dr. Leen't Mannetji, from the Netherlands. 
His presentation centered around the responsibilities of 
grass and the rangelands in air quality worldwide. It 
seems we are always hearing of the importance of the 
tropical forests and their vital role in the environment. 
Without question, every kind of land has major responsi- 
bilities. But it did come to me me as somewhat of surprise 
that an acre of rangeland in good to excellent condition 
can do more for the quality of our air than an acre of 
jungle. In fact, it was explained that the rain forests quite 
often add methane to the atmosphere rather than remove 
it. Apparently, those areas are huge incubators of growth 
and disintegration, not the great cleansers of the air we 
thought they were. Whether this is entirely right or wrong 
is not of concern to me, there are exceptions to every rule. 
But what is important is that rangelands have a vital part 
to play in the global situation. We need to be much more 
vocal on this point if we are to accomplish the work of 
having everyone realize how important these lands are. 

Each year a most deserving person is the recipient of 
the Frederic Renner Award, the most prestigious honor 
given in range management. This year was no exception. I 

was pleased to see Dr. Gerald Thomas honored for his 
leadership and great wisdom in the Science and Art of 
Range Management. 

In addition, I had the privilege of a good visit with 
Gerald over breakfast at our Washington Meeting. As 
always during our conversation, he brought out an add i- 
tional point of vital concern in management that most 
people do not realize. His explanation of the effects of 
weak government in Third World countries, especially 
their weak currency, on the deterioration of the range- 
lands was astounding to say the least. How logical it was 
to keep what little wealth you had in the form of animals. 
Inflation skyrockets, governments come and go, and 
money or banks are the last place to keep anything you 
have worked hard to accumulate. But what happens—you 
guessed it—whenever times are good? Livestock numbers 
explode and the rangelands are damaged terribly. The 
moral of his story was you must get to the true cause of 
the problem before it can be corrected. Now before we get 
righteous, just talk to your grandfather or someone who 
went through the Great Depression of the 1930's. We did 
the same things for some of the same reasons. It never 
hurts to look back occasionally. (continued on p. 63) 
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The Nebraska Sand H ills1 

Ann Bleed and Charles Flowerday 

IHE SAND HILLS REGION, approximately 19,300 
squares miles of sand dunes stretching 265 miles across 
Nebraska and into South Dakota, is the largest sanddune 
area in the Western Hemisphere and one of the largest 
grass-stabilized dune regions in the world. 

Obviously, topography, among other things, distin- 
guishes the region from the surrounding prairies. Dunes 
are as high as 400 feet, as long as 20 miles, and have 
slopes as steep as 25 percent. Another distinguishing 
feature is that the large sand masses now held in place by 
grasses were formed by blowing sand during a surpris- 
ingly recent time, mostly during the last 8,000 years or 
less. 

Although the Sand Hills were used in a variety of ways 
by prehistoric Native Americans, early explorers spoke of 
the region as a "great desert of drifting sand," and many a 
homesteader cursed their existence. To some, the coun- 
try was aloof, austere, forbidding—the wind sucking their 
courage as it sucked the green from the grass by mid- 
June. Some saw it as a great sea caught and held forever 
in a spell, and were afraid (Sandoz 1962). 

I N MORE THAN JUST THE EMOTIONS it calls forth, 
the region is a land of contrasts, unlike the broad plains 
that surround it, a land marked by a mixture of opposites. 
At the same time wet and dry, it is simple and homogene- 
ous, yet complex and varied. A writer and rancher's wife, 
Marianne Beel, a native of Cherry County, wrote that the 
landscape changes "from more stable hills covered with 
big bluestem near Broken Bow to the less stable dunes of 
the interior, where [the] major plants are sand bluestem, 
prairie sandreed, and switchgrass, and where blowouts 
are more prevalent. I've always found it interesting that, 
for the most part, the Sand Hills end abruptly along the 
south boundary of the Niobrara River" (Beel, personal 
correspondence). At various places near the border, 
however, the dunes intergrade with sand sheets, where 
only small patches of dunes can be found. 

Although it can immobilize large dunes and support the 
numerous cattle ranches that are the economic base of 
the region, the grass cover is extremely fragile and sus- 
ceptible to wind erosion. One of the many unique plants 
of the Sand Hills is the blowout or Hayden's penstemon, 
which is classified as an endangered species. It lives only 

in the sandy, wind-eroded blowouts of the region and 
therefore is considered endemic to the Sand Hills. 

IHE CLIMATE OF THE SAND HILLS RANGES from 
subhumid in the east to semiarid in the west. This state- 
ment, however, hardly begins to describe the variable 
nature of Sand Hills weather. The midcontinental position 
of the region ensures that the summers are hot and often 
dry while the winters are cold. Nevertheless, two things 
appear to be consistent: the ever-blowing wind and the 
late winter or early spring snow storms, including bliz- 
zards that often hit during calving season, a natural 
hazard of great economic significance. 

The midcontinental position of the Sand Hills is also in 
part responsible for the unique mix of plant and animal 
species that inhabit the region. The mixture of species is 
distinctive because it contains in one area representatives 
from regions far to the east, west, south, and north. Spe- 
cies more typical of eastern woodland forests co-exist 
alongside species from the more arid west. Species typi- 
cal of colder c'imates far to the north and species from the 
warmer southern climates can all be found. Grasses from 
the tallgrass prairie to the east integrate with grasses of 
the shortgrass prairie to the west. Thus, the area appears 
to be an ecological meeting ground, where species from 
different vegetative and faunal regions coexist, creating 
distinctive biological communities. 

Range management practices in the Sand Hills also 
have taken on a characteristic uniqueness. Traditional 
practices, which work well in other prairie areas, have 
given way to new management schemes that appear to be 
better adapted to the Sand hills ecosystem and are said by 
some to have doubled their grazing capacity (Beel, per- 
sonal communication). 

The combination of the highly permeable sand dunes 
sitting on top of thick deposits of sand and gravel gives 
the Sand Hills another unique characteristic, the oft- 
repeated pattern of a dry, dune-top prairie ecosystem 
situated immediately adjacent to a wetland, lake, or con- 
stantly flowing stream. Though the climate is dry, the high 
permeability of the sandy soils and of the sands and 
gravels of the underlying deposits has allowed for the 
percolation and accumulation of a vast quantity of ground- 
water. The top of this groundwater reservoir may be 
hundreds of feet below a dune top but often occurs above 
the floor of the interdunal valleys. This is how plants and 
animals typical of semiarid habitats exist alongside marsh 
and lake inhabitants. 

1Adapted by James T. Nichols from: Bleed, A. and C. Flowerday. 
1990. Introduction. In: A. Bleed and C. Flowerday (ed.). An Atlas of 
the Sand Hills, 2nd Edit., Resource Atlas No. 5a. Conserv. and Surv. 
Div., Inst. of Agr. and Nat. Resour., Univ. of Nebraska, Lincoln. 264 p. 
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IHE LARGE GROUNDWATER RESERVOIR UNDER 
THE SAND HILLS also helps create the rich diversity of 
life found in the area. The presence of so much ground- 
water so close to the surface produces a large number of 
aquatic habitats: the lakes, marshes, subirrigated mea- 
dows, and constantly flowing streams. In particular, the 
cold streams fed almost entirely by groundwater provide 
a home for numerous species of fish not typically thought 
to be in Nebraska. The biological study of these habitats 
is just beginning. 

The combination of its natural features has given the 
Sand Hills region its uniqueness. This uniqueness was 
recognized by the U.S. Department of Interior National 
Park Service in their recent designation of a 32,900-acre 
site in central Grant County as a National Natural Land- 
mark. More than 500 of these areas have been chosen to 
encourage preservation of important examples of the 
nation's natural history. One of the last frontiers of the 
contiguous 48 states, the Sand Hills were once perceived 
as inhospitable, and the area often was, and to some 
extent still is, avoided. Thus, the current residents are a 
hardy breed, many descended from pioneers, spread 
sparsely over a vast landscape. And though it is difficult, 
maybe impossible, to describe all of them or even a typi- 
cal Sand Hills ranch, certain themes begin to dominate. 
Pride in heritage is an obvious but complex part of the 
region's values. Many ranches are now third- or fourth- 
generation operations, 100 or more years old. The aver- 
age ranch is about 4,000-6,000 acres. Many, if not most, 
are the result of a consolidation of holdings that was 
necessary and inevitable given the rangeland needed for 
a profitable operation-10-15 acres per animal unit per 
year in the eastern part of the region to about 30 acres per 
unit in the western part (an animal unit is a cow and a calf 
under 3 months of age; after 3 months the calf is consi- 
dered a half unit.) In fact, the successful early ranchers 
generally ignored the legal limitations on acreage, devis- 
ing ingenious schemes to link up holdings, and many of 
those who did not went bust. 

ONE RANCH OWNER REMARKED that the biggest 
change in his lifetime was wrought by the advent of elec- 
tricity. No electricity meant no running water, among 
other things. A single well with a cistern delivered water to 
one sink. Everything, from the coal brought in to the hay 
put up and fed, was freighted with horses, although one 
foreman owned a Model A. This same ranch still raises all 
its own Arabians. Horses are the best way to work cattle, 
he believes, because vehicles, even the all-terrain variety, 
are too hard on the land. Quarter horses are the more 
common horses used on most ranches. Another nearby 
rancher still puts up hay with draft horses, although his 
mowers are tractor-drawn. Horses always start, he ex- 
plained, even on the coldest mornings miles from any 
electricity. 

None of this should imply that Sand Hills residents 
routinely live a 19th Century lifestyle, far from it, but to 
make it evident that a keynote of the region is another 

contrast, that between past and present. Ranchers feed 
with pickups and, in afew cases, even helicopters. Horses 
are moved in trailers. Small airplanes are used to check 
wells. And the satellite dish and personal computer are 
often an important means of keeping in touch with the 
rest of the world. Even if a computer is not used for 
electronic marketing, it is often used to keep accurate 
breeding and production records and, with the aid of 
spread sheets, to minimize the guess work in calculating 
the costs of inputs. 

Even with the creature comforts common elsewhere, 
one feature of life in the Sand Hills is that it produces an 
independence of spirit and strength of character all its 
own. Not that town or city dwellers do not possess these 
attributes, but the Sand Hills seems to call a person to 
himself or herself in a way that a place with more distrac- 
tions does not. This strength has evolved in large part 
because of distance and isolation: if Sand Hillers do not 
do for themselves and for one another, who will? A non- 
bureaucratic, relatively non-hierarchical way of life has 
emerged. People are often known on a first-name basis 
for 50 to 100 miles around. 

AND THE BEAUTY OFTHE REGION, often unnoticed 
at first, becomes apparent, if subtle, when one looks 
closely with a steady eye. Wildflowers bloom through the 
growing season. Hawks and eagles ofttimes appear over- 
head; bobwhites, grouse, prairie chickens, and pheasants 
can be seen from the road, as well as deer or an occa- 
sional coyote. And, of course, the lakes and wetlands are 
frequented by waterbirds and shorebirds of all sorts and 
are often dotted with the domes of muskrat houses. Most 
of the bodies of water are manifestations of a ground- 
water reservoir that contributes to a sense of well-being in 
what would otherwise be an environment much more 
hostile to life of all kinds. 

A rolling sea of grass that might seem desolate and 
isolated to some often evokes a serenity not experienced 
elsewhere for natives and those who have come to love 
the place. 

Even so, the space and distance are not always friendly, 
particularly not when young people are at school many 
miles away and a blizzard blows in. Relatively long dis- 
tances to schools and medical treatment impose certain 
nearly chronic hardships. 

Schools are the hardship, one former ranch wife re- 
marked. Another shed light on this statement by explain- 
ing that, as with manySand Hills families, when herchild- 
ren went to high school, during the week she and they 
stayed in town while her husband remained on the ranch. 
However enjoyable the weekend reunions were, they 
weren't enough. And worst of all, when she was in town, 
she worried about her husband, especially if he should 
have an accident. And if she stayed at the ranch during 
the week, she felt that she should be in town with her 
children. 

Regardless of hardships or inconveniences, ranching is 
the lifeblood of the region's economy, the essence of its 
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mystique, and probably the best use of its land. At least 
most of its residents believe so. And while some are reluc- 
tant to try much that seems too new too fast, changes 
have come aplenty in the last few decades, and more can 
probably be promised, particuLar'y in the way of more 
sophisticated, more management-intensive techniques. 

THE SLOW BUT INEXORABLE ACCEPTANCE of 
cross-breeding of cattle has been one of the more pro- 
found and profitable changes since about the 1950s. 
Essentially, the rationale behind cross-breeding involves 
recognizing that no single breed is superior in every sig- 
nificant productive trait, so breeds should be selected for 
superior characteristics that complement each other. In 
addition, producers need to recognize animals within 
breeds that are much higher or lower than the averages. 
Standardized recordkeeping of beef performance in the 
late 1950$ and early 1960s became a focus of scientists, 
extension workers, and "pioneer" producers willing to try 
breeding schemes that were initially received with much 
skepticism. 

Through the 1970s and 1980s, consumer demand for 
leaner beef has promoted a continued interest in beef- 
cattle genetics, while revising the goal for the final pro- 
duct to exclude an excessive amount of external fat and 
marbling. 

Another practice gaining greater acceptance is syn- 
chronization of the estrous cycle. More common with 
artificial insemination, it has the effect of shortening the 
breeding interval. By shortening the breeding interval 
and, consequently, the calving period, fewer days are 
committed to labor-intensive calving. 

In addition, intensive rotational grazing techniques, 
sometimes known as short-duration grazing, have begun 
to transform the more traditional grazing practices. As 
Professor James Stubbendieck of the University of Ne- 
braska explains, concentrating large numbers of animals 
on the same or smaller area reduces the impact of the 
tendency to graze selectively, effecting a more uniform, 
more intensive grazing pattern. This kind of grazing, fol- 
lowed by extended deferment periods, tends to equalize 
grazing stress and allows for good plant recovery if grow- 
ing conditions are suitable. Although daily gain per head 
may go down with this type of system, producers can 
stock more animals if they plan to retain ownership of 
cattle, and some compensatory gain can be recovered. 
With such a system, increased beef production per acre is 
possible while promoting better range condition. In fact, 
an abiding and still quickening interest among the region's 
ranchers in improving range condition has produced 
some of the best managed range in the world, with bene- 
fits that extend beyond the producer's pocketbook. 

Also contributing to the success of ranching is the high 
production of hay from an abundance of subirrigated 
meadows, which results from the shallow water table in the 
valleys and interdunes. These meadows produce hay 
even when precipitation is sparse. 

boss for information. 

To HELP ENSURE THAT THE SAND HILLS RANCH- 
ING industry can continue to benefit from improved 
methods of beef cattle, range and forage management, in 
1981 the University of Nebraska started development of a 
ranch devoted to research on range livestock production. 
The NU Gudmundsen Sandhills Laboratory near Whit- 
man, formerly the Rafter "C" Ranch, was owned by Pete 
and Abbie Gudmundsen, who donated the 12,817-acre 
facility to the University of Nebraska Foundation, which 
leases it to the Institute of Natural Resources for research, 
extension, and teaching activities. 

AN INEVITABLE ASSOCIATION with Sand Hills cul- 
ture is the rodeo. The Burwell Rodeo, begun in 1921 in 
what is now a national registered historic site adjacent to 
the Garfield County Fairgrounds, is Nebraska's largest 
and a major stop on the Professional Rodeo Cowboys 
Association circuit. But another rodeo, probably lesser 
known to outsiders, is the annual Old Cowboys and Cow- 
girls Rodeo in Hyannis. Begun in 1974, it is only for com- 
petitors 40 years old and over and has featured contest- 
ants in their 70s. For many, the rodeo is a significant 
social event, a time to see friends and cut loose a little. 

Roundups and brandings are also important social 
occasions, as well as a time to pitch in and help your 
neighbors. Cowboys from most of the ranches in an area 
often help one another with branding, while their wives 
usually bring a country spread that can cover three or four 
tables. 

The annual buffalo and longhorn roundup at the Fort 
Niobrara National Wildlife Refuge is another fascinating 
piece of Americana, uniting elements of the old and new 
West. The roundup corrals surplus animals that are sold 
at auction in the fall, keeping the herds in balance with 
their food supply. Thus, the refuge personnel, in their own 
way, repeat a pattern of land use that has marked the 
Sand Hills from the bison hunting of the prehistoric 
Native Americans to the present producers, transforming 
grass of little direct value to humans into usable protein. 

Today, in addition to its agricultural uses, the region is 
an attractive area for hunters, anglers, and nature enthu- 
siasts of all kinds. Some ranchers are even beginning to 
supplement their incomes by offering accommodations, 
trail rides, hunting and fishing, and even the chance to 
"work" a few cattle to tourists from an increasingly urban 
population. These too are benefits offered by the unique 
combination of natural resources found in the area. 
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Rangelands of Bulgaria 
Timothy E. Fuibright 

Rangeland is an important natural resource in Bulgaria, 
a country of more than 9 million inhabitants. Bordered by 
Romania on the north, Yugoslavia on the west, and 
Greece on the south, the country occupies 42,800 square 
miles. Bulgaria has almost 5 million acres of grasslands, 
with the rest of the country covered by deciduous and 
evergreen forests or cultivated. Sheep, cattle, goats, and 
water buffalo are the major species of livestock on the 
grasslands. 

FIg. 1. Location of Bulgaria. 

I visited the Institute for Mountain Agriculture at Trojan, 
Bulgaria, while on a scientist exchange program spon- 
sored by the Office of International Cooperation and 
Development in the U.S. Department of Agriculture. The 
Institute is the center for grazing and grassland improve- 
ment research in Bulgaria. Formal education in range 
science is not available in Bulgaria, but much of the 
research conducted at the Institute is similar to range 
research in the United States. 

Most of Bulgaria's grazing lands are in the mountains, 
which occupy about half the nation's land surface. The 
Balkan mountains are the major range and bisect the 
country from east to west. The Rhodope mountains are a 
prominent range in the southern part of the country. 

Bulgaria has a variable climate. Northern Bulgaria is 

characterized by hot summers, cold winters, and fairly 
uniform seasonal distribution of precipitation (Keefe 
1974). Annual rainfall in the grazing areas of the moun- 
tains ranges from 27 inches at elevations of 1 ,300to 1,400 
feet to 47 inches at 5,000 feet. A few sheltered areas in the 
mountains remain covered with snow all year, while lower 
elevations are covered with snow 25-35 days a year. A 
Mediterranean climate with mild, damp winters and hot, dry 
summers prevails most of the time in southern Bulgaria. 

Grassland Communities 

Four major natural grassland communities occur in 
Bulgaria, according to scientists at the Institute for Moun- 
tain Agriculture. A community dominated by French 
whisk (Chrysopogon gryllus) occurs from sea level to 
2,300 feet. In the mountains this grassland occupies 
south-facing slopes. The grasses in the French whisk 
community are low in protein, and annual forage produc- 
tion ranges from 890 to 1,800 pounds/acre. Research at 
the Institute indicates that forage production in this grass- 
land is doubled by fertilization with nitrogen. 

A second grassland community is dominated by com- 
mon bent (Agrostis capillaris). Scientists at the Institute 
consider this community to be the best for grazing. 
Common bent is higher in protein than the grasses that 
dominate the other communities and is more palatable. 
Livestock grazing common bent tend to produce more 
milk. The grassland is found at elevations of 2,300 to 3,300 
feet and it produces about 1,800 pounds/acre of forage 
annually. A community second only to common bent 
grassland in its value for grazing is dominated by fescue 
(Festuca ta/lax). The fescue community occurs at eleva- 
tions of 3,300 to 4,900 feet and is bordered by forest on its 
upper end. 

The highest elevation grassland occurs at 3,300 to 
7,900 feet and is dominated by mat grass (Nardus stricta). 
This grassland commonly occurs above the upper limit 
fortree growth. Mat grass is low in palatability and produ- 
ces only 450 to 890 pounds/acre of forage annually. The 
growing season in this high grassland lasts only 3 months 
and it is grazed from June through August. 

About 500,000 acres of the grazing lands in Bulgaria are 
improved pastures planted with grass-legume mixtures. 
Major grasses used in these mixtures are orchardgrass, 
tall fescue, meadow fescue, red fescue, timothy, and Ital- 
ian ryegrass. Bird's-foot trefoil, red clover, 
and white clover are the major legumes. Seeded pastures 
are about 5 times more productive than natural pastures 
and have higher nutritional quality. These pastures are 
grazed from the beginning of April to the end of October. 
After about 6 years, productivity declines and the pas- 
tures are replanted. 
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Fig. 2. Topography of Bulgaria. 
Cultivated fields that have become low in fertility are 

often planted with grass-legume mixtures. In the moun- 
tains, potatoes are grown in rotation with pasture. Gener- 
ally, the fields are in pasture for 6 years followed by 2 
years of potatoes and then they are planted back to a 
grass-legume mixture. 

Livestock 

Sheep are the predominant livestock in Bulgaria and 
number about 10 million animals. They are raised for 
wool, meat, and milk. Cigay, from the USSR, and Cakel 
are the primary breeds grazed in the mountains. Breeds 
used in the lowlands include Merino, Corriedale, and Lin- 

Fig. 3. Sheep in Bulgaria. 

coIn. Many of the milk breeds originated in Greece and 
Israel. 

Eighty percent of the sheep in Bulgaria graze in the 
mountains under the control of a herder and his dogs. 
Each shepherd has a flock of 500 to 750 sheep. Collies 
from Australia are the most popular dog breed used. Nat- 
ural features in the mountains are used as borders within 
which each shepherd keeps his flock. Stocking rates in 
the higher mountains range from 1.2 to 1.7 acres/sheep. 

Grazing begins in May in the higher mountains and the 
flocks are moved to higher elevations as the summer 
progresses. By August, the flocks have reached the high- 
est elevations and begin grazing down. The flocks reach 
the valley floors by the first of November. This form of 
grazing management is referred to as the 'Alpine Way'. 

Flocks in lower areas are smaller than those in the 
higher mountains. Pastures at lower elevations are cut for 
hay before they are grazed. These areas are grazed from 
April through November. 

About 20% of the sheep are in 'grazing complexes'. 
These complexes are in the lower areas on planted pas- 
tures. Each grazing complex contains 5 to 6 fenced pas- 
tu res, ranges from 490 to 1,240 acres in size, and is grazed 
by 2,000 to 5,000 sheep. The sheep are rotated among 
pastures with each pasture grazed about 6 days and 
ungrazed 20 to 30 days. The exact number of days grazed 
depends on productivity of the pasture. If forage produc- 
tion of a pasture falls below 4,500 pounds/acre, the pas- 
ture will not be grazed. A pasture may be fertilized or 
irrigated during the time it is not grazed. About 500 com- 
plexes are in Bulgaria; some are grazed by sheep and 
some by cattle. 
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There are about 2 million cattle in Bulgaria. Cattle 
primarily graze the lowlands and are used for meat and 
milk production. Dairy cattle include Holsteins imported 
from the mid-western United States. Scientists at the 
Institute for Mountain Agriculture are working with Here- 
fords and Angus to improve meat production. 

Goats and water buffalo are also raised in Bulgaria. 
Goats number about 50,000 and are used primarily for 
meat and milk. The Bulgarian white goat was developed 
at the institute for Mountain Agriculture for milk pro- 
duction with stock from Czechoslovakia and Germany. 
Buffalo were numerous in Bulgaria before World War II, 
but there were only a few remaining at present. They are 
raised primarily for their milk, which the Bulgarians 
consider tastier than cow's milk. The Moora buffalo, a 
breed from India, was introduced into Bulgariato improve 
milk production of the Bulgarian buffalo. Buffalo are also 
used for meat and leather. They graze the tougher, more 
unpalatable grasses that cattle will not eat. They also tend 
to be more difficult to handle than cattle. 

Range Research 

The Institute for Mountain Agriculture was established 
in 1910 and is staffed by 1 chief, 3 directors, and 200 
scientists. Of the 200 scientists, 55 are working on grass- 
land research. The Institute has 7,400 acres of land, 
12,000 sheep, 250 goats, and 500 polled Herefords. Major 
topics of range and range-related research at the Institute 
include fertilizing grassland to increase production and 
forage quality, interseeding improved grasses and legumes 
into native pasture, developing more productive grass- 
legume mixtures, and developing machines to harvest 
hay on steep slopes. Additional research interests include 
finding new ways to control weeds and developing new 
technologies for preserving grass after cutting. 

Weed control research at the Institute has centered 
around methods of controlling ferns, which invade grass- 
land and are poisonous to livestock. Mowing is ineffective 
in killing the plants and stimulates resprouting. Bulgarian 
researchers compared the effects of 2 American her- 
bicides—Velpar and Roundup—and Ausolux, from Eng- 
land. Ausolux at 1.3 gallons active ingredient/acre was 
the most effective in killing ferns. 

Future plans of researchers at the Institute include 
experimenting with some American grazing systems. 
They are also working with Australian researchers on 
grazing management. 

Scientists in Bulgaria and in the U.S. have much in 
common. We have similar objectives, such as learning 
how to more effectively manage rangelands for man's 
benefit and increasing understanding of rangeland eco- 
systems. These goals will be achieved more easily by 
crossing political barriers and sharing information and 
expertise. Hopefully, exchanges between American and 
Bulgarian scientists will one day facilitate establishment 
of range science as a discipline in Bulgaria. 
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Fig. 4. Hay from pastures at lower elevations. 

Fig. 5. Wooden implements used for raking hay. truax L COMPANY, INC. 
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Range management and land-use practices in 
Chiquitania, Santa Cruz, Bolivia 

Timothy J. Killeen 

Chiquitanla is situated on the western edge of the Brazi- 
lian (Precambrian) Shield in northeastern Santa Cruz, 
Bolivia (Fig. 1). Colonized over 250 years ago by Jesuit 
missionaries, the local inhabitants have used the native 
savanna vegetation for cattle production, while exploiting 
the forest for timber and wildlife. Slash and burn agricul- 
ture is common, but does not pose a significant threat to 
forest vegetation due to low population density and the 
emigration of inhabitants to the departmental capital, 
Santa Cruz de Pa Sierra. The recent introduction of exotic 
forage grasses adapted to forest soils threatens to disrupt 
this traditional land-use pattern. The increased productiv- 
ity and high nutritional quality of these grasses, princi- 
pally Brachiaria decumbens and B. brizantha, allow for 
higher stocking rates and easier management of cattle 
(Paterson 1984). Consequently, forest destruction for 
pasture establishment is occurring at accelerated levels. 
Following are some observations of the area which are 
intended to promote investigations leading to improved 
range management in this important cattle producing 
area of tropical lowland Bolivia. 

Description of the Region 
Chiquitania has a typical savanna climate with a pro- 

nounced dry season of 5 months coinciding with the 
austral winter. Mean annual precipitation is about 1,200 
mm but can vary from 700-1,500mm (for 35 years of data 
at ConcepciOn). Mean daily temperature varies only 
slightly throughout the year, reaching a maximum of 26° 
C in June. Cold fronts sweep through the region during 
the dry season, causing the temperature to drop to 10° C 
for short periods; maximum temperatures of about 330 C 
are common in November at the beginning of the rainy 
season. 

ConcepciOn and San lgnacio lie on dissected Tertiary 
planation surfaces which overlie large portions of the 
Precambrian Shield. Highly weathered ferralitic soils 
have developed on the ancient sediments and well drained 
savanna predominates on red, distrophic ultisols and 
oxisols, while forest islands occur over mesotrophic, red- 
dish brown alfisols. Entisols, inceptisols, or histosols 
predominate in valley bottoms and on erosional services 
associated with savanna wetlands. North and east of the 
Tertiary peneplain is an undulating plain where the soils 
have developed in situ from undifferentiated, granitic 

Fig. 1. A)Map of South America showing Bolivia. B) Geographic 
position of Chiquitan(a within Bolivia. C) Chiquitania in detail: 
stippled area corresponds to the Brazilian (Precambrian) Shield; 
stars represent provincial capitals; dots are other large villages; 
and carats mark serranias or hill country (after Killeen 1990). 

gneiss of the Precambrian Shield. Forest predominates 
on this landscape and the soils are more fertilethan those 
of the Tertiary plain. South and west of Concepción is a 
hill region known as Lomerlo with a topography that var- 
ies between 300 and 1,000 m above sea level. This area 
has a complex geology with formations of granite, quart- 
zite, schists, and phyllites; the vegetation of Lomerlo is 
composed of a rich mosaic of forest, savanna, wetland, 
and granitic outcrops (Killeen et al. 1990). 

Floristically, the vegetation is most closely related to 
the cerrado of the central Brazilian plateau (Killeen and 
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Nee 1990). The term cerrado refers to a complex of inter- 
grading communities which range from low forest to 
open grassland (Fig. 2) and is derived from the term 
campo cerrado, which translates as "closed grassland." 
Cerrado is floristically rich and is characterized by woody 
species which display a tortuous aspect; most species are 
deciduous with simple, coriaceous leaves. The grass 
sward is dominated by caespitose perennial grasses 
which form characteristic "bunches" 10-30 cm wide at 
ground level and which form a closed herbaceous stra- 
tum approximately 1 km in height. The cerrado vegetation 
has been extensively studied and its ecology has been 
described by Eiten (1978). In Santa Cruz, Bolivia, the 
cerrado vegetation of well drained soils is generally clas- 
sified into three categories which are referred to as 

pampa (grassland), pampa arbolada (wooded grassland), 
and arboleda (woodland). 

Physically associated with cerrado communities is a 
treeless savanna wetland that forms a clinal sequence 
along a gradient of increasing water surplus. Known 
locally as puquios, these "valley-side campos" (as they 
are known in the Brazilian literature) occur wherever 
there is a fluctuating, perched water table which seeps 
out on gently sloping valley sides (Fig. 2). Except for an 
abrupt narrow ecotone at the top of the soil moisture 
gradient, there is virtually no floristic similarity between 
valley-side campo and cerrado (Goldsmith 1974). In 
larger valleys with a flat bottom, impeded drainage or the 
overflow of an adjacent stream leads to the formation of a 

seasonally inundated savanna complex. Known variously 
as curiches or campos in Bolivia, these savanna wetlands 
are referred to as pantanal or murundu cam pos in Brazil. 
Scattered across these open grasslands are raised earth 
platforms associated with termite mounds. Situated a few 
cm above the level of maximum inundation these plat- 
forms support woody plants typical of cerrado communi- 
ties (Fig. 2). Phytosociological studies of similar savanna 
wetlands have been conducted in the Llanos de Mojos of 
northern Bolivia (Haase and Beck 1989), the Gran Pan- 
tanal (Prance and Schaller 1982), and in central Brazil 
(Diniz de Araujo Neto et al. 1986). 

Forest vegetation in the area remains poorly studied 
but a preliminary inventory conducted by Ruiz (1982) 
classified the forest into several categories based on the 
height of the canopy and the abundance of economically 
valuable tree species. All forest types are semideciduous 
with a predominance of trees with compound leaves. 
Stands with canopy trees 20 to 25 m tall were classified as 
"high forest" (Fig. 2) and an almost continuous vegetation 
gradient exists that eventually intergrades with cerrado. 

Range Management 
Savannas are fenced into enclosures of 100-3,000 hec- 

tares and no attempt is made to subdivide the estancias 
(ranches) to allow for a systematic rotation of grazing. 
Cattle graze throughout the enclosures but are lured with 
salt back to the paddocks in the evening. In the morning, 

vaqueros (cowboys) accompany the cattle and "guide" 
them to parts of the estancia with "more grass." However, 
this informal grazing rotation is not uniformly practiced, 
especially on poorly managed estancias with nontenant 
owners. 

Fire is the range management procedure most fre- 
quently used in this region. Ganaderos (cattlemen) sys- 
tematically burn savannas towards the end of the dry 
season and burns are staggered over a 3-month period 
between July and October. Fire stimulates the immediate 
regrowth of many savanna grasses and provides green 
forage during a critical time of the year. This growth 
occurs independently of precipitation, indicating that soil 
moisture at the end of the dry season (in average years) is 
sufficient to support growth. 

Stocking rates vary widely, but in cerrado vegetation, 
Paterson (1984) recommended 0.2-0.3 animal units per 
hectare (one animal unit = 400 kg live weight). Estancias 
commonly are stocked at approximately double the 
recommended rate. 

The dominant plant species in cerrado (i.e., >50% total 
cover) is the unpalatable grass, Elionurus muticus, an extremely 
coarse plant with a lemon-like odor. The regional names, 
pa/a carona and pasto amargo (sour grass), refer to the 
traditional use of the fibrous leaves for weaving saddle 
pads (caronas) and the presumed bitterness of its foliage. 
E. muticus is readily eaten by cattle for a short period after 
the annual burn, but the rest of the year this grass is not 
grazed at all. 

Frequent anthropogenic fire may be partially responsi- 
blefor the dominance of E. muticus. Not only is the veget- 
ative growth of this grass stimulated by fire, but plants will 
bloom approximately 3 weeks after being burned; if popu- 
lations are not burned, plants will not flower. This fire- 
dependent phenological strategy ensures that diaspores 
escape fire and are deposited on the soil surface shortly 
after the input of mineral-rich ash. A few weeks later the 
rainy season will begin and provide seeds with a favorable 
environment for germination. This strategy is not res- 
tricted to the cerrado dominant: Imperata brasiliensis, 
Era grostis po/ytricha, Pas pa/urn eriant hum, and Digit aria 
neesiana have a similar phenological strategy (Killeen 
1990). 

Although a greater proportion of the biomass of the 
grass sward is provided by fire-dependent species, there 
are a greater number of species whose reproductive cycle 
is dependent upon photoperiod. These species bloom 
within a well-defined time period during the rainy season. 
The most palatable cerrado grasses, Thrasya petrosa, 
Schizachyrium micrstachyum, S. sanguineum, and Pas- 
pa/urn plicatu/um, are in this category and flower between 
March and May towards the end of the rainy season. 

Ganaderos have developed an ingenious method for 
renovating degraded cerrado by broadcast sowing of 
Hyparrhenia rufa (yaragua) into the existing grass sward. 
This procedure is practical because the diaspores of H. 
rufa have sharp calluses and long, geniculate awns, mor- 
phological characters which promote the germination of 
grass diaspores (Peart 1979). If left ungrazed for 3-5 
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FIg. 2. Vegetation types: A) Aerial photograph showing vegetation mosaic of cerrado, valley-side campo and semideciduous forest, B) 
campo cerrado, C) cerrado, 0) valley-side campo E) seasonally inundated savanna complex with termite mound, and F) semideciduous 
forest. 
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years, this aggressive African grass will eventually replace 
E. muticus as the dominant species in the herbaceous 
stratum. The resulting pasture (it can no longer be consi- 
dered native savanna) will generally have more than twice 
the carrying capacity when compared to unaltered cer- 
rado. Seed is available locally, the existing woody vegeta- 
tion does not have to be cleared, and the soil need not be 
cultivated priorto sowing. This strategy is extremely cost 
effective if the landowner can allow the land to remain idle 
for several years. It has been used successfully in Con- 
cepciOn for decades and the estancias El Recreo, Sebas- 
tián, and La Pachanga have excellent examples of yara- 
gua pastures established in this manner. Another method- 
ology for "improving" the carrying capacity of cerrado 
has been recommended by Paterson (1984) but requires 
clearing all woody species and cultivating the soil prior to 
sowing B. decumbens. Although the pasture can be 
grazed within 1 year, the land-clearing requires a large 
capital investment, a requirement which excludes many 
landowners. 

Pantanal complexes are considered to be the most pro- 
ductive rangeland in Chiquitania. The spatially hetero- 
genous and floristically diverse grass sward has many 
palatable species, of which the most important are Coelo- 
rachis aurita, Paspalum Ienticulare (camalote), Panicum 
laxum (cañuela) and Leersia hexandra (arrocilla). 

In shallowly inundated portions of pan tanal complexes, 
one finds differences in microtopography due to the 
interaction of worms and livestock. Worms form small, 
tubular earthen structures built up to just below the level 
of maximum inundation; worm-tubes form aggregates 
which result in the development of a system of channels 
and hummocks (Haase 1990). Cattle intensify the devel- 
opment of this microtopographic phenomenon by com- 
pacting the soil in the channels. Where a system of chan- 
nels and hummocks is well developed, different grass 
species occur in the 2 distinct microtopographic envi- 
ronments. Grasses which grow on hummocks are gener- 
ally caespitose perennials, which occupy a space in the 
perennial grass sward, while the grasses found in chan- 
nels are a mixed assemblage of life-forms more adapted 
to disturbed habitats. Creeping grasses grow by vegeta- 
tive propagation and colonize the exposed soil of chan- 
nels, while annuals grow each year from seed. It is fortui- 
tous that most of the species associated with channel 
microtopography are also palatable, particularly P. laxum 
and L. hexandra. 

In the vast seasonally inundated savannas of the Llanos 
de Moxos, ganaderos believe that intensive grazing will 
improve the stocking rate of the land (Bauer and Galdo 
1987). This folk-belief, expressed by the saying "la ufia 
del ganada mejora el cam p0" (the hoof of the cattle 
improves the savanna) is apparently founded on the 
development of hummocks and channels, which is the 
result of the interaction of plants, animals, and hydrologi- 
cal regime. 

in contrast to pantanal complexes, valley-side campos 
are uniformly considered to be worthless as a forage 
resource by ganaderos, but are useful as reliable water 

sources during the dry season. These bog-like meadows 
are dominated by the coarse grass Paspalum malmea- 
num and the equally coarse and unpalatable sedges 
Rhynchospora globosa and Rhynchospora emaciata. 

Forest vegetation has an important role in cattle man- 
agement. During the early dry season, when savanna 
grasses become increasingly senescent, livestock move 
into the forest in search of understory plants which 
remain green throughout the year. This is particularly 
true of the C3, panicoid grasses Lasiacis sorghoidea, Ich- 
nan thus pallens, Oplismenus hirtellus, and Panicum ml!- 
legrana, which are collectively referred to as taquarilla, a 
misnomer meaning "little bamboo." The change in forag- 
ing habits also coincides with the onset of the austral 
winter, when cattle seek shelter in the forest from cold 
fronts (surazos). Palm fruits particularly from motocu 
(Scheelea princeps) are an important source of oil and 
protein throughout the year. Ganaderos recognize the 
value of forest vegetation and avoid clearing the low 
forest islands scattered across the savanna landscape. 

Conservation and Land-use 

Recent interest in protecting tropical forests has focused 
attention on cattle management techniques in the Amazon 
Basin. Misguided development policies and economic 
incentives have actually promoted the destruction of val- 
uable timber resources by converting forest to marginally 
productive pastureland. Most tropical soils will not sus- 
tain intensive agriculture and the productivity of peren- 
nial forage grasses in tropical regions with high rainfall 
(>1,500 mm annually) is limited to a few years (Busch- 
bacher et al. 1988). However, in Chiquitania the climate is 
more benign and the landscapes where forest predomi- 
nates are inherently more fertile than Amazonia proper 
(Cochrane et al. 1985). Although continual cropping of 
annuals is not feasible, land will remain productive when 
planted to perennial grasses for a considerable length of 
time. I have seen pastures of Paspalum notatum estab- 
lished 25 years ago in good condition at Estancia Piedra 
Marcada (65 km S of ConcepciOn). Although fertility 
declines with time, the associated problem of weed inva- 
sion is the primary factor leading to pasture abandon- 
ment (Paterson 1984). Intensive management incorporat- 
ing mechanical or manual weed control and the planting 
of mixed swards of legumes and grasses may prove capa- 
ble of prolonging the life of cultivated pastures in tropical 
dry forest regions indefinitely. 

The primary reason for pasture establishment in forest 
soils on the Brazilian Shield region in eastern Santa Cruz 
is due to the increased productivity per hectare when 
compared to native savannas and to provide green forage 
in the dry season. Animal husbandry improves as live- 
stock spend more time in proximity to the estancia head- 
quarters and there is a reduction in the loss of cattle to 
jaguar predation. Although they are endangered in other 
parts of Bolivia, jaguars are viewed as a serious pest in 
Chiquitania. During my 3-year residence in Concepción, 
at least 6 jaguars were killed each year by cattlemen 
whose primary motivation was pest eradication. 

One important factor in determining the ultimate suc- 
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cess of pasture establishment is the method used for 
removing the forest cover. Deforestation using manual 
labor is more economical than mechanized clearing 
(Cordero 1986), and leaves a healthier soil microenvi- 
ronment (Seubert et al. 1977). This is generally recog- 
nized by experienced ganaderos; but large, capitalized 
landowners prefer the use of heavy machinery for forest 
clearing. The practice persists for a variety of reasons, 
oneof which isthe perceived unreliability of indigenousworkers. 
Another rationa' offered by landowners is the desire to 
clear large tracts of land quickly, so as to establish a 
working estancia capable of supporting a large herd in 1 

or 2 years. Many large landowners are urban investors 
who are impressed with a"clean" pasture and may not be 
aware of subtle differences in productivity. 

if forest destruction and land degradation are to be 
dealt with in an effective manner, development strategies 
must be devised which take into account the market for- 
ces which drive the process. Agronomists and range 
managers often justify their research and development 
projects under the rubric of improving productivity on 
existing lands, thus lessening the demand for new forest 
clearing. In fact, the effect is usually the reverse; success- 
ful land-use strategies increase the rate of forest clearing 
as investors are encouraged to develop more land for 
livestock production. Although government protected 
forest reserves must be the principal solution for forest 
conservation, millions of hectares of forested land are 
already in private holdings. Many individuals are moti- 
vated to buy and "develop" forest due to the lack of other 
investment opportunities. It is unlikely that any policy 
devised to protect forest vegetation on private lands will 
succeed until there are reasonably secure investment 
opportunities in business or finance. 
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EVP Report (cont'd from p. 52) 

Final thoughts: I would be remiss if I didn't add my 
compliments to all the others given our Past President, 
Rex Cleary. He was an outstanding President. Rex quick'y 
analyzed the situation when he took office last year and 
said, "You take care of the details, I've got a big job ahead 
of me giving leadership to the Science and Art of Range 
Management." Rex went right to the heart of the respon- 
sibility and his record of accomplishments speaks well for 
him. He did an outstanding job. 
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But now Stan Tixier is President and things have not 
changed. He is already well down the road in his job also. 
I'm looking forward to great progress this year. The mem- 
bership always seem to plant great crops of leadership 
every year. That is what makes this such a great job that 
you have given me and I hope I always will keep it in 
mind.—Peter V. Jackson, Executive Vice-President. 
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Overgrazing and Range Degradation in the Peruvian Andes 
Carlos Lozada 

Mountain environments around the world are charac- 
terized by their ecological fragility. Many of them are 
under the threat of serious degradation due to the devel- 
opment of human settlements that have broken, by one 
reason or another, the harmony between the environment 
and its inhabitants. This is true in the Peruvian Andes. 

The Environment 
Peru is crossed by the Andes from north to south 

between 5 and 18 degrees South latitude. Approximately 
484,000 sq. km (one third of the country) are above 2,000 
m in altitude (6,560 ft). In spite of the tropical location, 
average temperatures range from below 00 C in the high 
mountains to 20° C in the interandean valleys. There are 
no big seasonal temperature variations, but diurnal changes 

are large. Frosts are likely to occur almost all the year 
round at elevations above 3,800 m. This limits agriculture 
and leaves livestock grazing as the main activity above 
that altitude. Rainfall increases as one goes from the 
Pacific Ocean to the Amazon basin and from South to 
North. Roughly, precipitation averages from 550 mm in 
the South to 900 mm (35 inches) in the North, distributed 
mostly between November and April. 

The main tenure institutions in the region are the pea- 
sant community and the SAIS ("Sociedad Agricola de 
I nteres Social"). Peasant communities are a broad gener- 

alization of atraditional Indian institution that has existed 
with territorial autonomy since colonial times. Originally 
they exerted communal ownership of the land and prac- 
ticed collective production systems. SAISs are the pro- 
duct of the land reform carried out in the 1970's. They 
were built out of ex-haciendas land, incorporating workers 
and tenants of the ex-hacienda in this cooperative-type 
institution. 

Cultivated land represents only 5% of the total area 
above 2,000 m elevation (the "Sierra" region) and it is 80% 
rainfed. Regularly grazed rangelands cover 14,300,000 ha 
(35 million acres), of which SAISs have 4,900,000 ha and 
about 7,300,000 ha are owned by communities. The rest, 
approximately 2,100,000 ha, are in small and medium size 

private holdings. By 1979, the SAISs had about 4.5 million 
sheep unit equivalents as sheep, alpaca, cattle and 
horses, inherited endowments from the expropriated 
haciendas (Matos and Mejia, 1980). Those animals re- 
presented about 12% of the Sierra's livestock population, 
at a time when the communities owned 63%. Since SAISs 
and communities control 34% and 51% of the rangelands, 
respectively, it implies that the average stocking rate in 

community ranges was 3.5 times greater than that prac- 
ticed in SAIS ranges. 

Evidences of Overgrazing and Range Degradation 
There is little detailed information about the extent and 

intensity of overgrazing and range degradation in the 
Peruvian Sierra. Based on site studies, the Program of 
Forages of the National Agrarian University of Peru esti- 
mated the condition of the Sierra's rangelands in terms of 
their suitability forthe grazing of sheep, alpaca and cattle. 
They found that approximately 0.1% of the pastures were 
in excellent condition, 28% in good condition, 50% in fair 
condition, 15% in poor condition, and 7% in very poor 
condition. It was estimated that livestock numbers ex- 
ceeded the maximum supportability of the range in those 
conditions by 17% (Flores and Bryant 1989). Florez and 
Malpartida (1987) found that 88% of the Sierra's range- 
lands were in less than fair condition, and concluded that 
there was serious range degradation. These results must 
be taken cautiously because of the limited reliability of 
the methods of estimation used (very few range sites were 
actually evaluated), but they reflect the generalized im- 
pression of local technicians. Zamora and Luyo, leading 
Peruvian soil scientists, have estimated that an equivalent 
soil layer of 200 to 300 thousand hectares, 20 cm deep, 
erodes annually from the Peruvian Sierra, leaving a sterile 
bedrock surface (Caballero 1981). The USAID mission in 
Bolivia reported that 80% of the Bolivian highlands (which 
are quite similar to the Peruvian ones) are badly eroded 
and overgrazed (USAID 1980). The Peruvian National 
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Office for the Evaluation of Natural Resources (ONERN) 
concluded that only 10,576,000 ha are suitable for grazing 
in the Sierra (ONERN 1982). This implies that more than 
25% of the presently grazed rangelands should be taken 
out of production just to stop the degradative process. 

Overgrazing, the absence of soil conservation practi- 
ces, and the inherent fragility of the Andean ecosystems, 
may easily lead to a severe rangeland degradation in the 
Sierra. This fragility is caused by the marked seasonality 
in the rainfall pattern and the great altitudinal variation 
that exists within the relatively narrow mountain range. 
Heavy rains fall over dry vegetation that, if overgrazed, 
offers little cover to a steep topography. In a transversal 
section, the Peruvian Andes go from the Pacific Ocean up 
to more than 5,000 m and down again to 200 m in the 
Amazon jungle, in just about 300 km. 

Range Management In the Andean HIghlands 
Overgrazing and range degradation, as well as erosion, 

appear to be much more accentuated in the communities 
than in the SAISs. This is no surprise considering that the 
peasant communities have a much greater population 
density—human as well as animal—and that the SAISs 
own better lands. Another factor that leads to the present 
state of affairs rests on the very management of grazing 
animals. Most SAISs use fencing and practice rotational 
grazing, while the communities do not have fences and 
practice complex grazing systems that are closer to the 
continuous type. 

There are three basic facts about the range manage- 
ment in the communities. First, all livestock and its pro- 
ducts are individually owned by the members of the 
communities. The average household owns between 35 
and 50 sheep equivalent units (Caballero 1981). Second, 
the herds are individually tended on fallowing fields or 
communal grassland. The average community has 9% of 
its territory in agricultural rainfed land and 65% in range- 
lands (Florez and Malpartida 1987). The third and most 
controversial aspect is the interaction among house- 
holds, and between each household and the community, 
in the management of the herds and the rangeland. 

Some authors believe that communities do not apply 
any kind of range management, that every family pro- 
ceeds according to their individual interests in exploiting 
the rangelands and that, following the fate illustrated by 
the "tragedy of the commons", the system leads inevita- 
bly to the destruction of the resource (Florez and Malpar- 
tida 1987). On the other extreme there are people that 
claim that the peasant communities, through a number of 
customary mechanisms, do regulate the use of the range- 
land. However, oftentimes the short-term necessities pre- 
vail or peasants do not perceive the damaging effect that 
some of their practices can bring about to the range in the 
long run (Tapia and Florez 1984, Le Baron et al. 1979). 

The Roots of the Problem 
How old can the degradative process be? How can the 

Peruvian Andes have been supporting a rapidly increas- 

ing population with shrinking resources? Pre-Spanish 
societies had developed a complex agricultural system 
that enabled them to feed a population at least as large as 
the one existing today. They practiced intense agro- 
pastoral systems that minimized the degradative effects 
of erosion. Main features of those systems were the verti- 
cal integration of multiple altitudinal niches, irrigation 
works, cultivation on terraces, and sectoral fallowing (the 
cultivation and subsequent fallowing of a number of"sec- 
tors" in a cyclical manner). 

The Spanish conquest (XVI century) had "catastrophic 
impact upon both the environment and the native popula- 
tion of the Andes" (MiUones 1982). The whole social and 
agricultural system was disrupted. In less than a century, 
the native population was reduced to about one fourth its 
original size (Eckholm 1976). The Andean forests, that 
once covered much of the mountains, were devastated to 
provide wood for the mines. 

The conquerors established the "Encomiendas", large 
estates over the best lands that were granted to Spanish 
lords and local chiefs. At the same time, they also created 
the "Reducciones de Indios", an institution intended to 
concentrate the scattered native population. "Encomien- 
das" and "Reducciones de Indios" were the predecessors 
of haciendas and peasant communities, respectively. 
Both institutions developed a history of confrontation 
over the control of resources that was characterized by 
the appropriation of communal lands by the haciendas 
(Caballero 1981). In the process, much of the vertical 
integration and terrace cultivation was abandoned. 

Because of the drastic population drop, the loss of 
some agricultural practices that prevented erosion were 
not a big threat to the capacity of the region to feed its 
inhabitants, at least until recently. During this century 
Peruvian population increased from 4 million to more 
than 20 million in 1982. The population growth in the 
Andean highlands had two main responses: agropastoral 
intensification and out-migration. In spite of the migra- 
tion, rural populations still grew 32% between 1940 and 
1972, and cattle and sheep populations also went up by 
135% and 77%, respectively, between 1929 and 1972 
(Caballero 1981). Cropped and grazed areas expanded, 
and fallowing periods were shortened to allow for increased 
food demand. 

The progressive modernization of the society, with the 
introduction of capitalist economic relations, debilitated 
the traditional communal bounds that allowed for a 
strong communal authority, capable of enforcing com- 
munal works and other collective decisions. The increased 
demand for resources, together with the structural changes 
just mentioned, left most peasant communities unable to 
effectively control the exploitation of the rangelands. 

Improving the Range Management In the Andean 
HIghlands 

General guidelines for the regeneration of damaged 
rangelands are pretty well known (reduction of stocking 
rates, improvement of grazing systems, terrace agricul- 
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ture, reforestation). The expected benefits from these 
measures are very valuable: increased agricultural pro- 
duction, prevention of land slides, better watersupply for 
the fertile coastal lands, wildlife preservation. However, 
the institutional and demographic determinants of the 
region pose formidable challenges to rebuilding the natu- 
ral resource. 

Some areas presently grazed must be reserved as seed 
banks and others should be put out of production just 
because they are too steep to support any grazing without 
erosion. This implies drastic reduction of stocking rates, 
which can be accomplished either by disposing of anim- 
als or by providing alternative feeding sources. The first 
possibility would be too costly for the poorest. It is diffi- 
cult to imagine alternative sources of income for peasants 
that are already very close to the subsistence level. Aug- 
menting the availability of feed has some possibilities but 
at high costs. Irrigation, fertilization, and reseeding have 
proven very effective but an expensive means to boost 
forage production (Flores and Bryant 1989). 

A common answer to rationalize the exploitation of 
natural resources has been their privatization. However, 
this solution faces several economic and cultural con- 
straints. The rangelands in the Peruvian Sierra are gener- 
ally poor, show great variability (in quality and accessibil- 
ity), and would have to be divided among too many 
people. The result would probably be unprofitable tiny 
units. Peasants with long tradition of communal organiza- 
tion would also resist the reform on cultural grounds. 
Direct state intervention has failed in almost every coun- 
try where it has been tried. It seems that the most reason- 
able solution would be to work with the communities. 

Two policy tools intended to encourage the economic 
optimization of stocking rates are the imposition of taxes 
and quotas. Jarvis (1984) points out that the reduction in 
pastoralists' income as a result of taxation, the complexity 
in determining the optimum tax (it must vary for different 
ranges and years), and the difficulty of implementing the 
measure, makes taxation impractical and inefficient. 
There is the possibility, however, that the drawbacks 
could be not so serious if the communities themselves 
administered the tax. The outlook for using quotas might 
be better. Communities have used animal quotas for a 
long time (Caballero 1981, Godoy 1984) and therefore 
peasants would be more willing to accept them. 

The SAISs have maintained the fairly good condition of 
the range they got from the haciendas. Nevertheless, they 
have completely failed in transferring wealth and tech- 
nology to the communities, which was one of the main 
objectives stated at their creation, back in the early 
1970's. Their estates constitute relatively wealthy islands 
in a sea of poverty and the struggle of peasants to get 
those lands is understandable. The present government 
has given mild steps towards redistributing some lands to 
communities in the poorest areas. The liquidation of the 
SAIS in favor of the communities could be a good oppor- 
tunity to implement an integral program aimed at revers- 
ing the degradative trend of the highland ranges. If not 

carefully monitored, it could also signify in a few years the 
generalization of the Andean ecosystem degradation. 

Final Thoughts 
The range degradation in the Peruvian Andes and the 

role that overgrazing plays in that process represent a 
very complex problem. There is no easy nor single solu- 
tion, but a strategy needs to be elaborated, carefully 
planned, and strongly implemented. Much needed infor- 
mation is not available at the moment. Range research 
takes much effort and long periods of time. Peruvian 
institutions and foreign agencies have seldom had the 
commitment and resources to do it (Gilles and Jamtgaard 
1988). The last effective attempt to build up the so needed 
knowledge on range management in the Peruvian Andes 
was the "Small Ruminant Collaborative Research Sup- 
port Program" (funded by the U.S. government). Unfor- 
tunately, it has been discontinued after ten fruitful years 
of work because of the violent environment that reigns in 
the area and that has already taken the life of two 
researchers of the program. 

The research aimed at overcoming overgrazing and 
range degradation should be carried out by a multidisci- 
plinary team work. Range scientists should work on map- 
ping and classifying the rangelands, analyzing grazing 
systems and working out experiments to determine the 
optimum carrying capacity for different sites and condi- 
tions of range. Economists should follow up animal and 
human populations in sample areas in order to evaluate 
production systems. With this information they could 
identify the role of livestock in peasant economies and 
determine, through simulations, the impact of alternative 
policies. Finally, sociologists and anthropologists should 
help the team understand peasants' expectations and the 
feasibility of alternative institutional arrangements. Al- 
though this is not an exhaustive list of the research 
needed, it would produce invaluable information for the 
design and implementation of any strategy intended to 
alleviate overgrazing and range degradation in the Andean 
highlands. 
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Analyzing Subsaharan Livestock 
Rangeland Development 

Emery M. Roe 

Charles Scifres (1987) reminded 
us in a Journal of Range Manage- 
ment article that approaches to 
research on U.S. range resource 
issues have not been sufficiently inter- 
disciplinary in the past, where our 
"overall task requires focusing of the 
coordinated expertise of representa- 
tives from appropriate plant, animal, 
and social-economic sciences." Inter- 
disciplinary approaches to livestock 
rangeland issues in Subsaharan Africa 
are also sorely needed. This paper 
outlines one such approach. A frame- 
work for analyzing government- 
sponsored livestock and range activ- 
ities is described and justified for the 
Subsaharan livestock rangeland sec- 
tor and its implications for develop- 
ment interventions are drawn. The 
framework focuses on the unpredic- 
table fluctations in funding that have 
become a key factor in government 
projects, policies, and administration. 
The analysis's major implication is 
that those involved in these interven- 
tions have to better understand and 
adapt to these instabilities than has 
happened in the past. 

The AnalytIc Framework 
The framework identifies the pri- 

mary sources and responses to govern- 

ment funding instabilities. Instabili- 
ties are unpredictable and frequent 
fluctuations occur in preparing, allo- 
cating and spending government 
funds. Their causes can be conceived 
as external or internal. For example, 
the cost of livestock watering equip- 
ment may suddenly rise due to fac- 
tors outside the country, while cost 
increases in water pumping may be 
the result of changes in local aquifer 
levels. 

The resulting government funding 
fluctuations are macrobudgetary (gov- 
ernment-wide) or microbudgetary 
(specific to ministries or depart- 
ments): Macrobudgetary instabilities 
typically arise because of high-level 
government decisions affecting the 
livestock rangeland sector at the 
national level, while microbudgetary 
funding fluctuations affect decision- 
making in lower-level government 
departments, field projects, and line 
items for sector activities at the local 
or regional levels (LeLoup 1988). 
What is increasingly observed in the 
Subsaharan livestock rangeland sec- 
tor is that these funding fluctations 
have become cycles of over- and 
underregulation at the m icrobudge- 
tary level and cycles of boom and 
bust budgeting at the macrobudge- 
tary level. 

Cycles of overregulation and under- 
regulation occur this way: A 
government proceeds to adopt more 

and more regulations that are in- 
creasingly restrictive with regard to 
the rapidly growing problems of 
concern. As the number of regula- 
tions increase, the regulatory pro- 
cess becomes more time-consuming 
and the pace of implementing regu- 
lations slows down. The slower the 
implementation and faster the growth 
in the problems, the more the prob- 
lems appear underregulated. The more 
underregulation, the greater the 
pressure on government to micro- 
manage problems by adopting newer 
and tougher restrictions. But more 
numerous and stringent regulations 
slow even further the pace of imple- 
mentation, and the cycle begins anew. 
Funding fluctuations often arise in 
this micromanagement cycle because 
the slower pace of implementation 
leads to schedule slippage and spi- 
ralling production and regulatory 
costs beyond those originally esti- 
mated. External micromanagement 
in the form of a donor's highly bur- 
eaucratized project and purchasing 
cycle, along with internal microman- 
agement in the form of a local 
government's red tape, have long 
been famil jar to U.S. livestock range- 
land specialists working in the Third 
World generally and in Africa 
specifically. 

Boom and bust budgeting has 
become the dominant cycle driving 

The author is with the Office of the President, 
University of California. 
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funding instabilities at the macro- 
budgetary level. For example, exo- 
genous price increases in the coun- 
try's main exports unexpectedly lift 
the government's revenue constraint, 
which seemingly removes the cap on 
expenditures for an indeterminate 
period of time. Domestic inflation is 
fueled by continuous government over- 
spending in this period of rapid eco- 
nomic growth. The inflation, com- 
bined with an unexpected economic 
downturn in the consumers of the 
country's exports, leads to an eco- 
nomic downturn in the country itself. 
Government efforts to exert greater 
expenditure control on the budget— 
estimates cutting, expenditure 
freezes, lowering budget ceilings, 
and other government-wide re- 
trenchment efforts—increase as a 
result. They prove only partially 
effective, however, and remain a con- 
tinuing cause for concern during the 
period of economic decline, or at 
least until the next exogenous price 
increase in exports (Omolehinwa and 
Roe 1989). This cycle is found in 
governments across the world and 
when it comes to boom and bust 
budgeting, oil-rich Texas and Nige- 
ria are not all that different. 

At first glance, the two cycles do 
not appear to be related, but they are 
in an important and perverse way. In 
theory, macrobudgetary spending 
limitations have to be complemented 
by restrictive microbudgetary program 
decisions if growth in the govern- 
ment budget is to be controlled 
(Schick 1986). In practice, micro- 
management intensifies at precisely 
the time when the pressure for 
expenditure control is the greatest, 
as in an economic bust. The period 
of economic downturn then further 
deepens under these increasing costs 
of overregulation (as in the case 
when government expenditures have 
to be individually approved above 
some very small amount). 
Implications for Livestock Range- 

land Development 
The related cycles have a profound 

impact on African livestock range- 
land interventions in at least three 
ways: 

(1) We can now understand the 

trend toward and persistence in donor 
direct payment practices and in- 
creased involvement in the develop- 
ment of Africa's livestock rangeland 
sector by non-governmental organ i- 
zations (NGO5) and private volun- 
tary organizations (PVO5). Under 
direct payment procedures, the donor 
deposits funds directly into a bank 
account at or near the project site. 
Using these funds, the project's 
technical assistance personnel then 
purchase goods and services out- 
side normal procurement channels 
of the local government. This allows 
the donor to by-pass the local govern- 
ment budgeting and purchasing 
procedures which are vulnerable to 
micromanagement and boom and 
bust cycles at the same time. 

Direct payment does not release 
technical assistance personnel from 
the donor bureaucracy's funding insta- 
bilities, but many non-governmental 
and private voluntary organizations 
take considerable pride in not being 
nine persons deep between Washing- 
ton and the field site. Moreover, some 
appear to be relatively successful: By 
working through privatevoluntaryor 
non-governmental organizations as 
well as local grassroots groups, the 
U.S.-funded African Development 
Foundation has gone a long way in 
developing an alternative approach 
for financing some of the same kinds 
of livestock and agricultural projects 
funding by USAID in the past (U.S. 
Congress, Office of Technology As- 
sessment 1988). Pressure from the 
non-governmental and private 
voluntary organizations for increased 
local-level presence in Subsaharan 
Africa will probably grow, particu- 
larly if the major donors increase, 
rather than decrease, their microman- 
agement from afar. As such, 
prospective university graduates in 
livestock production or rangeland 
management looking for jobs in Africa 
should expect to find more of them in 
these ground-level intermediary organ- 
izations. 

(2) Local governments generally 
and some donors specifically look 
on direct payment, special project 
units, NGO/PVOs and the like with 
understandable caution. Accordingly, 
livestock rangeland specialists who 

feel compelled to work within a govern- 
ment bureaucracy must come to some 
accommodation with the microman- 
agement and boom and bust budget- 
ing cycles. Several design implica- 
tions for the government-sponsored 
livestock rangeland interventions 
follow. 

First, successful interventions are 
most likely to require both micro and 
macro components. It is not good 
enough for the government interven- 
tion to be just a project. It needs to be 
supported by policy as well. The 
interventions cannot take place only 
in the field, but should also have a 
presence in the capitol as well. More- 
over, its focus must not be solely on 
local livestock and herders, but 
requires alsothe willingness and ability 
to work with regulators, policymak- 
ers and budgeters at the headquar- 
ters. Second, accommodating our- 
selves to the cycles means in practical 
terms designing livestock rangeland 
interventions whose very success 
depends upon having a place in micro- 
management and boom and bust 
budgeting (Roe 1989). If our objec- 
tive isto work within the government 
system and develop sustainable and 
replicable interventions, livestock 
rangeland specialists cannot be pre- 
occupied with interventions that are 
successful in spite of government 
funding fluctuations. The goal is not 
to gamble on the periodic circum- 
vention of instabilities, but rather to 
find better and more frequent ways 
to accommodate them without com- 
promising the objectives of better 
range and livestock management. 

(3) Unable to work outside normal 
government channels or use those 
channels more productively, donors 
are beginning to withdraw from the 
livestock rangeland sector. Those 
who stay will continue to be oppor- 
tunistic: The best they can do in 
these circumstances is to seek out 
the "right" department, director or 
district for their projects, even when 
these efforts end up in some ministry 
other than that for livestock. What 
the above framework highlights is 
the priority that a local government's 
political stability should have in the 
opportunistic search strategies. 
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Government micromanagement and 
boom and bust budgeting are pre- 
eminently matters of a nation's polit- 
ical economy, and the best buffer 
against their worst excesses is a pol- 
itically stable government. Indeed, 
experience shows that politically stable 
governments—not unstable ones— 
are in better position to risk letting 
market forces help correct inef- 
ficiencies and inequalities in the live- 
stock rangeland sector. The dictates 
of geopolitics may compel donors 
into supporting politically unstable 
governments, but livestock rangeland 
specialists are under no obligation to 
do the same. The economic success 
stories of Subsaharan Africa—Bot- 
swana, Kenya, Cameroon and other 
relatively stable governments there— 
present all the challenges that a live- 
stock range specialist could ever want 
to confront. 

The Need for a New Approach 
Why not just try to solve the prob- 

lems of government micromanage- 
ment and boom and bust budgeting 
rather than accommodate ourselves 
to them? By this point it should be 
clear that there is no loose thread 
that unravels these problems. We 
can try to get governments to treat 
their booms as if they were busts and 
encourage them to conserve the riches 
of their booms for use in the livestock 
rangeland sectorthereafter. Similarly, 
donors can try to convince the local 
government that its funding instabili- 
ties are a defacto tax on development 
and, consequently, the donors should 
be allowed to spend the bulk of their 
development resources outside the 
government's budgetary process. 

We can and should do much more 
to reduce paperwork and streamline 
financial requirements for donors and 
local governments. These efforts can 
only go so far, though, since micro- 
management and boom and bust 
budgeting are structural, pervasive, 
and mutually reinforcing cycles. They 
are here to stay, at least for the fore- 
seeable future, and not just in Sub- 
saharan Africa. The cycles are not 
barriers across the road to develop- 
mentto be removed with a little push- 
ing and ingenuity. They are now part 
of that road itself, equivalent to those 

unexpected twists and turns that have 
led us in equally unexpected directions. 
The immediate challenge for the re- 
maining designers of livestock ran- 
geland interventions is to be better 
prepared. In particular, what is needed 
are not only livestock rangeland 
specialists to do the driving, but those 
from other disciplines to map where 
we are and why we have ended up in 
increasingly unfamiliar terrain. 

For a very long time the terrain we 
were passing through, at least south 
of the Sahara, was synonymous with 
livestock and range. The list of past 
and current efforts to stimulate Sub- 
saharan Africa's arid and semi-arid 
lands is a long one, and would include 
the development of livestock water- 
ing supplies, individual and group 
ranches, improved sheep and goats, 
agroforestry, range rehabilitation, 
wildlife management, improved draft 
animals, water harvesting, livestock 
credit and insurance, hides and skins 
improvement, increased fodder pro- 
duction, livestock training and ex- 
tension, beekeeping, enhanced animal 
nutrition, pig and poultry projects, 
rotational grazing schemes, market- 
ing cooperatives, better stock routes 
and holding grounds, top-flight veter- 
inary services, zero grazing, cattle 
dips, camels, livestock breeding and 
crop research, dissemination of live- 
stock price information, and improved 
livestock prices generally. As the 
list's length indicates, the accent on 
livestock and range has been pre- 
eminent in the development of At ri- 
ca's drier regions. 

Now that pre-eminance is under 
threat. For example, David Lewis, a 
regional planner and head of Cor- 
nell's Institute of African Develop- 
ment, recommends that development 
of Kenya's arid and semi-arid lands 
start with its comparative advantage 
in infrastructure. Some towns in 
Kenya's arid north are better con- 
nected by good road to parts of Ethi- 
opia and Sudan than are those coun- 
tries' own capitols. Similarly, transport 
links between Kenya's arid and semi- 
arid areas in the south and northern 
Tanzania are much betterthan between 
Tanzania's capitol and the same area. 
The large Wajir airport in northern 

Kenya could be utilized for overseas 
air freight shipments (including live- 
stock products) and might also pro- 
vide the foundation for a dynamic 
free-trade re-export processing zone, 
in Lewis's view (Republic of Kenya 
1988). What makes such a recom- 
mendation all the more notable is 
that the lack of infrastructure has 
commonly been the focus of suppor- 
ters of livestock and range develop- 
ment in Kenya's dry regions, as the 
above list amply suggests. 

Lewis's proposal is subject to the 
very same implementation problems 
that have confounded development 
interventions in livestock and range. 
Yet here is a demonstrably new way 
of looking at some of Africa's arid 
and semi-arid lands, and one having 
implications for livestock production 
and herder income there. Innovative 
and interdisciplinary proposals, such 
as this, should however be initiated 
by livestock rangeland specialists. 
This article's analytic framework pro- 
vides only one of many possible 
interdisciplinary approaches to Sub- 
saharan dryland production that can 
be taken from within the livestock 
rangeland profession itself. If our 
profession is to remain at the fore- 
front of Africa's dry zone develop- 
ment, it must provide leadership for 
the other disciplines or risk being 
overtaken by them. There is no better 
way to demonstrate that leading role 
than for U.S. graduate programs in 
range management and livestock 
production to increase their net- 
working, consulting and job place- 
ment activities with the many multi- 
purpose non-governmental and private 
voluntary organizations working south 
of the Sahara. An expanded role for 
the Society of Range Management in 
these initiatives is also indicated. 
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Gary Frasier, James Bartolome, a Rangeland's 
reviewer, and support from the S.V. Ciriacy-Wantrup 
Postdoctoral Fellowship program and Survey 
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Cheatgrass: Management Implications in the 90's 

Thomas C. Roberts, Jr. 

Cheatgrass and its problems aren't new. In 1965 the 
Oregon-Washington State Office of the Bureau of Land 
Management (BLM) sponsored a 3-day workshop on 
cheatgrass and medusahead in Vale, Oregon. The subject 
matter included rehabilitation of cheatgrass ranges, seed- 
ing methods, and the autecology of cheatgrass. Since 
then we've spent over 20 years on the same subjects and 
learned little more. While it is true that we have added to 
the background of knowledge, it is my contention that 
there is a great need for newer or better methods of 
rehabilitation of cheatgrass ranges, including slowing 
down its spread and mitigating the huge rehabilitation or 
fire suppression costs. 

We can find literature that notes the "beneficial side" of 
cheatgrass. Most recently, James Deflon's article in the 
February 1986 Rangelands, "The Case for Cheatgrass" 
has generated a great deal of discussion. Murray, May- 
land, and Van Soest thoroughly documented the growth 
and nutritional value of cheatgrass in southern Idaho, in 
1975. 

I will center my discussion on the country that I know 
best, the Salt Lake District of the BLM. The District 
encompasses the public lands of Box Elder, Rich and 
Tooele Counties in the northern third of Utah. It includes 
over three million acres of public land. The following are 
some facts germane to the subject: 

Acreage of land growing cheatgrass: 900,000 acres 
including Box Elder and Tooele Counties. 

Acreage of cheatgrass or cheatgrass-dominated land 
burned in wildfires: In the last 11 years over 235,000 acres 
in Box Elder and Tooele Counties. 

Average annual fire suppression costs (over the 
period 1981 -1988): $152,867. 

Approximate average acreage rehabilitated (through 
reseeding efforts): 7,900 acres. 

Dependability as a forage: Many ranchers depend on 
cheatgrass as their primary source of forage in the spring. 
The lack of dependability of cheatgrass as a forage spe- 
cies is one of the arguments that we as land managers use 
when telling permittees that managing for cheatgrass 
isn't a good management goal. During the wet years in the 
early 1980's, the cheatgrass on some allotments in Box 
Elder County was tall enough to be cut for hay. I am sure 
that the permitted cattle could not graze fast enough to 
keep up with the growth. Conversely, I have expressed 
concern to the sheepman or cattleman during a drought 
year that their grazing fee could go for naught. The 
storms had not come in and the cheatgrass was hardly an 
inch tall. I real ize that we are far from the first to notice the 
undependability of cheatgrass as a forage. In 1939, Ste- 
wart and Young reported that there was less variation in 
forage production for perennial grasses than for cheat- 
grass. They reported that the perennial grasses produced 
twice as much herbage as cheatgrass in a moist year and 
12 times as much herbage on a drought year. Discussions 
have even addressed the idea of licensing use in some 
allotments on an annual basis as is done on ephemeral 
rangelands. This would make more use of the cheatgrass 
when it is available. 

Economics: Can we continue to fight rangeland cheat- 
grass fires and rehabilitate them? The costs of rehabilitat- 
ing a cheatgrass fire, using an aggressive approach, can 
exceed $100 per acre. This includes seed, planting, pro- 
tection fences, and contract administration. For example, 
in 1988, the contract costs for the seeding of a project 
came in at $26.00 per acre, for the equipment and opera- 

This paper was presented at the Symposium on cheatgrass Invasion, Shrub 
Die-off, and Other Aspects of Shrub Biology and Management, Las Vegas, 
Nev., April 5-7, 1989. The author is a range conservationist in the Pony 
Express Resource Area, Salt Lake District Office, Bureau of Land Manage- 
ment, Salt Lake city, Utah. 
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tor. The seed cost an additional $30.00 per acre. The 
protection fence for a rehabilitation project, although sal- 
vageable, can add $30.00 to $40.00 per acre to the project 
cost. No longer are we as land managers or users willing 
to accept a monoculture of crested wheatgrass, but diver- 
sity, even a little diversity has its cost, greatly increasing 
the cost of the project. In 1988 the cost estimates for a 
cheatgrass rehabilitation project were higher than the 
appraised value of some nearby land that had recently 
been sold. Are the costs of rehabilitating these lands 
going to influence our fire suppression behavior or our 
rehabilitation efforts? Maybe it isn't a question of are they, 

but when arethey, going to influence our fire suppression 
behavior efforts and rehabilitation efforts. But, in the 
interest of land management, can we afford not to?? 

Wildlife impacts: These fires, when occuring on the 
salt desert shrub type or on its periphery cause the loss of 
antelope and rabbit forage, drastically impacting wildlife 
habitat. A secondary impact is the concurrent effect upon 
bald or golden eagles that utilize the rabbit prey base. 

In 1988 the Utah National Guard hosted a live artillery 
firing exercise on BLM lands in the Salt Lake District 
which caused a 9,000-acre fire. One of the concerns orig- 
inally addressed in the Environmental Assessment prior 
to permitting the activity was the amount of eagle (bald in 
the winter and gold year around) hunting that takes place 
in the area. The hunting takes place because of the rabbit 
population in the area. The loss of the desirable diversity 
in the shrub and forb components of the vegetation 
because of the fire has undoubtedly had an adverse 
impact on the rabbit habitat and consequently the eagle 
habitat. The area, if our rehabilitation efforts are unsuc- 
cessful, is on its way to becoming a cheatgrass desert 
with its lack of botanical and faunal diversity. 

Shrub die-off: I believe that the recent shrub die-off 
and cheatgrass increases are related. The shrub die-off is 
probably the result of any number of causes, but the 
presence of cheatgrass and its opportunistic abilities in 
utilizing water and nutrients may be setting the stage for 
other potential causes of the shrub die-off phenomenom. 
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Shadscale, fourwing saltbush, and winterfat plants may 
be in a situation where their water and nutrients are used 
by cheatgrass. This places them in a precarious position 
for other factors to push them over the edge. I am sure 
that the presence of cheatgrass makes more difficult the 
natural revegetation process that we hope will be the 
answer on many of our rangelands. 

Desertification: Fires, shrub die-off, and the lack of 
shrub regeneration, and the encroaching juniper type fit 
the modern day term of desertification. This is becoming 
a real problem and cheatgrass could well be a step lead- 
ing to desertification. 

ImplIcations: 
1. A shortened fire cycle has already become a prob- 

lem in many areas. In 1965, A.C. Hull felt safe in stating 
that a cheatgrass range is 10-500 times more likely to 
burn and requires five times more firefighters and equip- 
ment to control than fires on perennial grass ranges. He 
also felt that the cheatgrass fire season is from 1 to 3 
months longer than would be the fire season on native 
rangelands. Although other factors may be involved, 
the fire season starts much earlier in Tooele County than 
it does in Rich County where there is not as much cheat- 
grass. Simply put, the more cheatgrass, the more fire and 
the more often. 

2. Increased susceptibility to drought. Drought is a 

part of life in the Intermountain West and the native range- 
lands have evolved with it. With cheatgrass the usage 
model is complicated by the lack of forage carry over from 
a "normal' precipitation year to a drought year. The 
agencies and agricultural community manage on a sus- 
tained yield basis, not an ephemeral forage base. 

3. Lack of diversity. When the dominant aspect of a 
landscape is cheatgrass, and the sad effect is a lack of 
botanical and faunal diversity, and a much less stable 
ecosystem. To anyone who picnics, camps, hunts, grazes 
livestock, or appreciates a native rangeland, the result is 
disheartening. And every day, there are more people 
seeking those uses of public land, expecting to find that 
biological diversity, not a cheatgrass monoculture. 

4. Cost. Because of the shortened fire cycle, money to 
maintain the system (trying to minimize the cheatgrass 
problem) becomes a limiting or deciding factor. It is 
expensive to fight cheatgrass fires and rehabilitate the 
land. Money becomes very important and in tight budge- 
tary times maybe not all that dependable. 

5. Decreased land values. Although not a large factor 
in the managerial equation, the productivity of a grazing 
permit on cheatgrass-dominated areas is probably worth 
less than one on productive native rangelands. The 
appraised value of the land is also probably worth less. At 
any rate the capital stock of the land owner is depreciated 
whether the land owner is public or private. 
Needs of the Field 

1. Less expensive methods and species. We need less 
expensive and more effective methods and species to 
rehabilitate burned rangelands. We have started to diverge 
from the traditional crested wheatgrass areas. I expect 
that the seed prices of other species will follow the eco- 
nomic laws of supply and demand. We need the equip- 
ment and techniques to improve our success rates with 
native grasses, native and exotic shrubs, and forbs, 
including but not limited to seed material that is suited to 
the equipment that is available. 

2. Improved technology transfer. Often new knowl- 
edge is visited upon only a small percentage of those who 
need it. The atmosphere is improving, but many more 
mid-level and upper-level personnel need the message. 
Cheatgrass isn'torshouldn't be a range problem, it is land 
management problem, with concerns touching numer- 
ous disciplines. 

3. Increased funding and visibility. Land managers 
and the public need to be aware of the changes due to 
cheatgrass and that the changes will continue to take 
place without active intervention. Part of the increased 
visibility would be by design and, by necessity, be educa- 
tional. People would then realize the need for active 
intervention. 
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Herbicide Control of Poisonous Plants 
M.H. Ralphs, T.D. Whitson, and D.N. Ueckert 

Poisonous plants are components of most vegetation 
communities. Many are native, yet some are introduced 
and have become naturalized. in the past, livestock poi- 
soning by plants was largely attributed to overstocked 
and overgrazed ranges (Stoddart and Smith 1955). Desir- 
able plants declined and noxious and poisonous plants 
increased or invaded. Reduced forage supply and exces- 
sive numbers of livestock forced animals to consume 
poisonous plants, which often resulted in catastrophic 
losses. 

Ranges have improved in the last 30 to 50 years (Box 
and Maiechek 1987), yet losses to poisonous plants still 
occur and cause major economic losses to the livestock 
industry. Recent estimates of direct loss to poisonous 
plants from deaths and abortions exceed $234 million 
annually on western rangelands and pastures (Nielsen et 
al. 1988). Other losses such as chronic illness, reduced 
production and weight loss; as well as indirect losses 
(increased veterinary and labor costs, supplementation 
and fencing) may exceed the above stated value of lost 
animals. Another significant cost is the altered manage- 
ment and inefficient use of range and pasture forages that 
result from the presence of poisonous plants. The pres- 
ence of poisonous plants may restrict the time or season 
of use, the class or species of livestock grazed, and may 
prevent optimum use of the forage resource. 

Unlike infectious diseases, there are essentially no 
antidotes to prevent poisoning or to revive poisoned 
animals. Solutions to toxic plant problems depend upon 
management to prevent livestock from consuming toxic 
amounts of the plant. Managers must learn to identify 
poisonous plants on their range, know when they are 
most toxic to the class of livestock they manage, and then 
devise management strategies to reduce the risk of 
poisoning. 

However, good management alone may not sufficiently 
reduce poisoning problems. Infestations of some poi- 
sonous plants such as locoweed species (Astra ga/us 
spp.) may appear when weather conditions are favorable 
(Ralphs and Bagley 1989). Scattered infestations of poi- 
sonous plants such as larkspur (Delphinium spp.) may 
cause persistent problems (Ralphs et al. 1988). Competi- 
tion and utilization problems caused by plants such as 
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broom snakeweed [Gutierrezia sarothrae (Pursh) Britt. & 
Rusby] may reduce forage production (Ueckert 1979). 
Therefore, control practices may be necessary to reduce 
economic losses. Mechanical control and reseeding to 
adapted forage species may be necessary when ranges 
are severely degraded, such as the conversion of halo- 
geton [Halo geton g/omeratus (Bieb) C.A. Mey] to crested 
wheatgrass [Agropyron cristatum (L.) Gaertner] (Cook 
1965). Biological control by insects may provide long- 
term suppression of introduced species if population 
densities of the specific bio-control agent can be main- 
tained. However, biological control seldom provides a 
total solution to weed problems. Herbicide control offers 
the most direct and immediate relief of poisonous plant 
problems. The proper herbicide will kill or suppress the 
target plant and thereby eliminate the immediate threat of 
poisoning. In addition, production of desirable forage 
may increase if competition from the target plant is 
reduced. 

Herbicides alone seldom provide a long-term solution 
to poisonous plant problems because of the open niche 
created after the control of the unwanted species. Seed 
reserves in the soil will germinate and reestablish the 
stand and other undesirable species may invade the site. 
However, herbicides may provide a useful tool in the total 
management framework to reduce the density of toxic 
plants to safe levels for livestock 

A considerable amount of research for poisonous plant 
control has been conducted with the small number of 
herbicides currently registered for use on rangeland. 
Table 1 lists specific poisonous plants, the herbicides 
which have been evaluated for their control, rates of 
application, notes on timing and conditions of treatment, 
and references to the original research where additional 
details can be obtained. This table can serve as a refer- 
ence for land managers and ranchers where herbicidai 
control of poisonous plants may be desirable. 

Several factors must be considered in selection and use 
of herbicides: efficacy in killing or suppressing the target 
species; selectivity in controlling the target species with- 
out adversely affecting associated vegetation; timing of 
application and environmental conditions necessary for 
maximum efficacy of the herbicide; returns or benefits 
from controlling the weed and eliminating loss or risk of 
poisoning compared to the cost of treatment; and the 
response of associated forage. An assessment should be 
made of the above factors before any treatment program 
is implemented. If the assessment is positive, then the 
herbicide label should be followed carefully to ensure 
safety and to maximize herbicidal efficacy. 

Information in this report regarding use of herbicides was taken from pub- 
lished literature. Mention of chemical names does not constitute endorsement 
by the authors. All uses of herbicides must be registered by appropriate state 
and federal agencies. Local authorities should be consulted for use and appli- 
cation of particular herbicides in each state and locality. 
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HERBICIDES FOR CONTROL OF POISONOUS PLANTS 

Species Herbicide Rate lb al/ac Time of Application Remarks Authors 

Arrowgrass (Seaside) Mutsulfuron' .5 oz/ac Seed stalk elongation Use .5% surfactant. Whitson, 1989 

(Triglochin maritima) 

Bitterweed 2,4D2 1 Late autumn to early Apply when actively Bunting and Wright, 1974 

(Hymenoxys odorata) 
2,4-0 + 

dicamba 
.75 
.25 

spring before flowering growing before 
flowering 
temperature above 72° F 
and soil moist. 

Landers et al., 1981 
Sperry and Sultemeier, 

1965 
Ueckert et al., 1980 

2,4-0+ 
picloram 

.5 

.12 

Picloram 
Tebuthiuron 

.5 

.5-1 
Autumn to spring during Effective when 
any growth stage. temperature below 60° F. 

D.N. Ueckert, un- 
published data 

Metsulfuron 1.25 ozlac Late autumn to early Apply to seedlings <2 
winter. in tall, and 

actively growing. 

Clopyralid .25 Late autumn to spring. Apply when plants are 
actively growing. 

Colorado rubberweed 2,4-0 2 Pre-bud stage during Retreatment may be Johnson. 1962 

Pingue active growth. necessary. 
(Hymenoxys richardsonii) 

Death camas 2,4-D 1.5-3 Early spring, 3-5 leaf Spraying ineffective if Bohmont, 1952 

(Zigadenus spp.) stage. treatment delayed Hyder and Sneva, 1962 

Goatsrue 2,4-D + 1-2 May to June when plants Evans and Ashcroft, 1982 

(Galega officin&is) Dicamba 0.5 are 6 to 8 in high. 

Common Goldenweed 
(Isocoma c.oronopitolia) 2,4-0 + 

picloram 
.8-1.8 
.2-.4 

Spring. Apply under favorable 
growing conditions. 

Mayeaux & Crane, 1982 

Picloram .5-1 

Triclopyr .5-1 

Rayless goldenrod 2,4-0 1 
" 

Apply under favorable Sperry 1953, 1967 

(Isocoma wrightii) growing conditions. 

Picloram 1-2 Late summer. After good rains. Miller 1971, 1972 

Dicamba 1-2 

Picloram pellets .5-1 Summer-autumn. Prior to rain. Ueckert et al., 1983 

Greenwood 2,4-0 2 Spring when actively Use diesel oil carrier Cluff et al., 1983 
(Sarcobatus growing. (2-3 gal). Treatment 
vermiculatus) for 2 or 3 years may be 

necessary. 

Halogeton 2,4-D 2 Early branching, pre- Provides 1 year Cook and Stoddart, 1953 
(Halogeton glomeratus) bloom stage. control. Reinfests 

from seed unless 
planted to desirable 
grasses. 

Cronin, 1965 
Morton et al. 1959 
Zappettoni, 1953 

Hemlocks 
Water hemlocks 2,4-0 2 Bud to early bloom Remove, livestock after Dewey, 1989 

(Cicuta spp.) stage. spraying. Plants 
sometimes become 
palatable after treatment. 

Poison hemlock 2,4-D + 2.5 Before plants reach bud May require additional USDA, 1988 
(Conium maculatum) dicamba 1 stage. treatment the following 

year. 

Hemp dogbane Picloram 0.5 When plants are actively Repeated treatments may Robinson and Jeffery, 
(Apocynum 2,4-D 1 growing. be necessary. 1972 
cannabinum) 
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Species Herbicide 

HERBICIDES F 

Rate lb ai/ac 

OR CONTROL OF POISONOUS PLANTS 

Time of Application Remarks Authors 

Larkspur 
(Delphinium spp.) 

Waxy larkspur Picloram + 1 Before flower stage. Plants should be Maki, Lacy and Snoder, 
(D. glaucescens) 2,4-D 2 actively growing at the 

time of treatment. 
1983 

Tall (D. barbeyi) or Glyphosate 2 ' 
Apply to individual Cronin, 1974 

Duncecap (D. occiden- plants with hand Mickelsen, et al., 1990 
tale) larkspur sprayer or wipe-on 

applicator. 
Mueggler, 1952 
Ralphs et al., 1990 
Whitson, 1988 

Metsulfuron ito 2 oz Vegetative or early bud Use .5% surfactant. 
stage. 

Triclopyr 4 " Treat 2 successive 
years. 

Picloram 1-2 Vegetative to bloom May damage associated 
stage. vegetation at higher 

rates 

Low larkspur 2,4-D 1.5-3 Fully emerged but before Hyder et al., 1956 
(D. nelsonii) flowering. 

Plains larkspur Picloram + .25-.5 Bud stage Alley and Lee, 1970 
(D. geyeri) 2,4-D .5 

Locoweed and milkvetch 
(Oxytropis and Astraga- 2,4-D 2 Bud to flower stage. Plants should be Alley, 1976 
lus spp.) 

Dicamba 

Clopyralid 

Triclopyr 

Metsulfuron 

Picloram 

1 

.25-.5 

2 

.25 oz 

.25-.5 

actively growing at 
" treatment time. 

" 

" 

Vegetative stage. Apply in autumn in the 
southwest when plants " are beginning to grow. 

Bohmont, 1952 
Cronin et., 1981 
Freebam and Whitson 1988 
Freeman, 1980 
Freeman et al., 1982 
Norris, 1951 
Ralphsetal., 1988 
Ueckert, 1985 
Whitson, 1988 
Williams and Ralphs, 1989 

Picloram + 

triclopyr 
.25 
.25 

Autumn. 

Clopyralid + 

triclopyr 
.25 
.25 

" 

Picloram+ 
dicamba 

.25 

.25 

2,4-D + 
dicamba 

.75 

.25 

Lupine 2,4-D 2 Bud to early bloom. Bohmont, 1952 
(Lupinus spp.) 

2,4-D + 
dicamba 

1 

.5 

" Keeler et al. 1977 
Mueggler, 1952 
Parker, 1959 
Ralphsetal., 1987 

Triclopyr .5-1.5 

Milkweed 2,4-D + 1 Before plants reach full Bhowmik, 1982 
(Asclepias spp.) picloram .5 bloom. Cramer and Burnside, 

1981 

Glyphosate 2 Non-selective, apply to 
individual plants. 

Sand Shinnery Oak Tebuthiuron .5-1 Winter. Pettit, 1979 
(Quercus havardii) Jones & Pettit. 1984 

Orange sneezeweed 2,4-D 4 Prebloom stage. Doran, 1951 
(Helenium hoopesii) 
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Species Herbicide 

HERBICIDES FOR 

Rate lb ai/ac 

CONTROL OF POISONO 

Time of Application 

US PLANTS 

Remarks Authors 

Snakeweed (broom) 2,4-D 2 Spring during active Must be actively Gesink et al., 1973 
Jacoby et al., 1982 

(Gutierrezia sarothrae) 

Picloram 

Tebuthiuron 
Mutsulfuron 

.25-.5 

.5-7.5 
.5 oz 

growth. growing. 

In Northern U.S. apply 
in early summer in the 
vegetative stage. In 
the Southwest apply in 
fall to early winter in 
the post flower stage 

Mayeaux and Crane, 1982 
McDaniel, 1985 
McDaniel & Duncan, 1987 

Schmutz & Little, 1970 
Sosebee et al., 1982ab 

Sperry and Robinson, 
1963 

Whitson and Ferrell, 1988 

Spring parsley 2.4-D 2 Bud to early bloom Williams et al., 1970 

(Cymopterus watsonii) growth. 

St. Johnswort 2,4-D 2-3 Spring during active Can be suppressed by 
Klamathweed beetle. 

Huffaker and Kennett, 
1959 

(Hypericum pert oratum) growth. 

Tarbush Tebuthiuron .75-1 Winter. Ueckert, Jacoby and 
Hartmann, 1982 

(Flourensia cernua) 

Senecio Can be suppressed by 
Cinebar moth. Bedell et al., 1984 

Tansy ragwort 2,4-D 1-2 Early bolting stage. 
Whitson et al., 1985 

(Senecio jacobaea) 
Clopyralid 
Metsulfuron 
Picloram 
Dicamba + 

2,4-0 

.5 
1-1.5 oz 
.25-.5 
.25 + .75 

Rosette stage. 

Threadleaf groundsel 2,4-D 1 April-June Jones et al., 1982 
Sharrow et al., 1988 

(Senecio douglassii var Picloram 1 Autumn 

Iongilobus) Picloram 
2,4-D 

.25 

.75 

Western braken fern Dicamba 4-8 Before fronds emerge. 

(Pteridium aquilinum) Amitrole 
Ammonium 
thiocyanate 

Asulam 

8 
1:1 moler 
ratio 
3-6 

Cooketal.,1981 

Steward et al., 1979 

Western false hellebore 2,4-D 2 Late spring after last May require one 
treatment 

Williams & Kreps, 1970 
Williams & Cronin, 1981 

(Verat rum californicum) Leaf has expanded. 

'Metsulfuron Is a dry flowable formulation and is expressed as ounces of product per acre. All other herbicides are expressed as pounds active ingredient per 
acre. 
2The low volatile ester (LVE) formulation of 2,4-D is normally preferred for rangeland uses except near cropland or desirable broadleaf species. 
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The Range Management Profession: 
Changing with the Times 

Thadls W. Box and Gerald Thomas 

The decades between Earth Day 
1970 and 1990 were pivotal for the 
profession of range management— 
and for resource management in gen- 
eral. Earlier this year I was asked by 
the Utah Section to prepare an "I 
remember" column fortheir newslet- 
ter. The Colorado Section has reprint- 
ed it. Others have asked that I submit 
it to Rangelands for a wider audi- 
ence. I have edited this version to 
take out most personal experiences 
and refer to Utah State University 
(USU) only as an example of what 
was happening throughout the coun- 
try during the two decades I was 
dean of the College of Natural Resour- 
ces (CNR)—1970-1990. It was dur- 
ing this time that some fundamental 
changes occurred in the American 
attitude toward resource manage- 
ment. Range management, and all 
other resource management profes- 
sions, were faced with a new way of 
doing business. 

When the decade of the 1970's 
arrived, our nation was embroiled in 
an unpopular war, youth were exper- 
imenting with alternative lifestyles, 
students were trying out campus free 
speech movements, and everyone 
was redefining sexual roles. The mix- 
tureof idealism and frustration found 
outlets in students burning ROTC 
buildings and flags, women demand- 
ing more freedom, and in a general 
distrust of authority. Fortunately for 
us in range management, there emerg- 
ed a deep and emotional concern for 
the environment. 

Earth Day 1970 was a national dec- 
laration that the planet was in danger 
and something must be done. Young 
people flocked to conservation-related 

curricula and natural resource schools 
bulged at the seams. Utah State's 
CNR enrollment went from around 
500 up to a high of 1,300 in the mid 
1970's. Both the numbers and the 
idealism of these new students 
shocked the professors. Schools such 
as Utah State had always been proud 
that they could place all their stu- 
dents in jobs. Now student numbers 
were larger than the market could 
absorb. But more disturbing was the 
fact that many of the students did not 
want a job. Some of them did not 
believe in commercial use of natural 
resources. Sport hunting came under 
attack by some; others thought cut- 
ting a tree was a sin, and that cows on 
the public range were an outrage. 
They looked at Forest Service, the 
Bureau of Land Management, and 
other land management agencies, 
and saw, not a desired career path, 
but the enemy. 

The kids In the 1970's envi ron men- 
tal movement were essentially pow- 
erless, reacting against authority. 
There were still those looking for a 
career in range, wildlife, or forestry, 
but others perceived themselves as 
revolutionaries who would change 
the system. Still, even as they pro- 
tested, the system was changing. 

The National Environmental Pol- 
icy Act (NEPA) was passed in 1969, 
and a host of others such as the 
National Forest Management Act 
(NFMA), Federal Land Management 
Policy Act (FLPMA), were enacted 
during the 1970's. Law suits were 
filed under NEPA and the other newly 
passed legislation. Litigation brought 
a new concern for process, details, 
and rules. Resource management had 
always been based on decisions made 
by seasoned professionals. Now ac- 

tions had to be quantified so that the 
letter of the law would be met, even if 
the intent was not. Judgement was 
often replaced by rules. We can argue 
whether this new legalistic mode is 
better or worse for the resource, but 
there is no argument that it is a dif- 
ferent way of managing resources, 
and that it is here to stay. 

New demands were made on 
schools such as Utah State. Not only 
did we have to turn out good range 
managers, foresters, and wildlife 
managers, but those people had to 
have quantitative skills, be able to 
operate computers, hold public hear- 
ings, resolve conflicts, and relate to a 
new set of people concerned with the 
environment. The student body was 
changing. Few students had a rural 
background, with the "farm kid" skills 
that a new range manager would 
need. They could not saddle a horse, 
sharpen an ax, or relate to the com- 
mercial users of the land. 

Almost athird of the students were 
female. The summer camp facilities 
had to be changed. Women on field 
crews became commonplace. Just in 
time, the title of Utah State's "Son of 
Paul" award was changed to "Out- 
standing Student" award and given 
to a pregnant woman. 

Even while the most rapid enroll- 
ment increase was taking place, USU/ 
CNR was changing to a research and 
graduate college. The Desert Biome/ 
International Biological Program 
grant from the National Science Foun- 
dation established the college as a 
major player in the science game. 
Grants, new faculty, PhD candidates 
all doubled, then doubled again in 
the 1970's and 1980's. The College 
sought and received international 
projects. The quantity and the qual- 
ity of scientific output became well 
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known both nationally and internation- 
ally. 

The decade of the 1970's was filled 
with confusion and growth. CNR 
changed from a small, well-respected 
teaching institution into a major force 
in research, teaching, and service. 
The faculty served on advisory pan- 
els and committees, influencing pol- 
icy. The College was flying high. 

The 1980's saw a reversal of public 
attitude toward conservation. Bud- 
gets for land management agencies 
plummeted. Positions for personnel 
declined. There were few jobs for 
students. A national survey of grad- 
uating high school seniors showed 
that military science and philosophy 
were more desired career objectives 
than forestry, wildlife, or range man- 
agement. Nationwide, natural resource 
schools experienced a decline both 
in numbers and in quality of stu- 
dents. Utah State was no exception. 

Because of the close connection 
between research support and grad- 
uate study, the numbers of graduate 
students did not decline so rapidly. 
But while funding for research con- 
tinued to increase, many scientists 
opted for post-doctorate help or tech- 
nicians instead of graduate students. 

By the end of the 1980's the science 
on which to manage resources was 
much better than it had been two 
decades ago. New tools had been 
developed. Data processing and in- 
formation moving hardware and soft- 
ware were common. A new set of 
actors were playing major roles in 
resource decisions. 

Public involvement was expected 
on any major decision, and the law 
required it. Special interest groups 
were not just the loggers or the graz- 
ers, but included sophisticated nation- 
al organizations with staffs of law- 
yers and public information special- 
ists. Every decision, even on the 
most remote ranger district, was open 
to public scrutiny. 

Today, two decades after Earth 
Day 1970, we see a resurgence of 
concern for the environment. Silent 
Spring has become a historical doc- 
ument, and its legacy lives. Its publi- 
cation marked a change in the envi- 
ronmental movement in this country, 

from a concern for the land to a con- 
cern for personal health. Cholesterol 
and alar make headlines. Citizens 
will never again accept open sewers 
or water not fit to drink. 

The Earth Day kids are not main- 
stream America. They are hairdress- 
ers and movie stars, congressmen 
and brick masons, models and com- 
puter operators. They are forest rang- 
ers and county commissioners. 
Where they were a powerless mass in 
1970, they are the power today. The 
last presidential election showed that 
America wanted an environmental 
president. Both candidates worked 
to become what their polls demanded. 
As the kids who demonstrated at the 
first earth day pass into the seats of 
power and influence, America is on 
the verge of another environmental 
move forward. 

This new movement is toward sus- 
tainable agricu Itu re...sustainable de- 
velopment. . .sustainable lifestyles. It 
is seen in the "green consumerism" 
of the supermarket, the concern for 
global warming and carbon dioxide 
release, the desire to save the Brazi- 
lian rain forest, the protection of the 
desert tortoise. It is embraced by 
housewives and anchors of the night- 
ly news. It is a grass roots movement 
that cuts across national borders and 
religious dogma. 

Inherent in the movement is the 
desire to stop hunger, raise the life- 
styles of the world's poor, and im- 
prove environmental conditions. It is 
a restatement of Leopold's land ethic, 
and significantly, it is found in the 
basic objectives of the Society for 
Range Management. 

For decades we in range manage- 
ment have been stating that we are 
the true environmentalists. We have 
been good stewards of the land...and 
I believe the facts back us up. Range 
management has become more sci- 
ence based. We have better proven 
theories and more concrete applica- 
tions than we had in 1948, when the 
Society was born, or even in 1970, 
when the first Earth Day was held. 
We have learned how to communi- 
cate with ranchers, loggers, and hunt- 
ers—the people who directly use the 
land. Now we must learn anew. 

Lawyers, media specialists, urban 
dwellers have become interested in 
the land we serve. They speak a dif- 
ferent language, come from a differ- 
ent tribe. Our challenge is to stick to 
our corporate objectives: 
—to properly take care of the basic 
rangeiand resources of soil, plants 
and water; 
—to develop an understanding of 
range ecosystems and of the princi- 
ples applicable to the management 
of range resources. 

We must follow these and other 
objectives published in cover page of 
each of our journals. 

These are the same dreams envi- 
ronmental organizations and urban 
publics have for our resource. At last 
we are thinking together. 

Only three decades ago many 
ranges were in worse condition than 
they are today. Ranchers and range 
managers were at each other's throats. 
The Sierra Club and the Isaac Walton 
League were held suspect for both 
ranchers and range conservationists. 
The land did not get our full attention 
because we who cared for it fought 
among ourselves. Our objectives were 
the same lines printed in the front of 
your latest journal, but we were not 
united. 

Today these SRM objectives are 
the goals of all true environmental- 
ists. These are the values of ranchers, 
conservation organizations, and urban 
dwellers. The people with steward- 
ship responsibilities for the land have, 
at least, a common language in which 
to communicate with their city cou- 
sins. If we in SRM do not take the 
initiative and bring environmental or- 
ganizations onto the land, our pro- 
fession will lose in the court of public 
opinion. Earth Day 1990 is the begin- 
ning of a golden opportunity to bring 
people from the asphalt jungle onto 
the ranges we manage. 

The past two decades gave me 
ulcers and caused my blood pres- 
sure to rise, It was a time when the 
rules changed in resource manage- 
ment, but it was a time when we, as 
American citizens, finally realized that 
we all have a responsibility to leave 
the earth better than we found it. Our 
profession has done a commendable 
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job, but we have just begun. Neither 
I, nor you, can spend a lot of time in 
the luxury of reminiscing. We should 
remember the people who came be- 

tore us and made us what we are, 
recognize the realities of the world as 
it exists, and direct our energies to a 
future that is bright if we can change 

to fit into this new world where urban 
brethern care about the kind of job 
we do on the land. 

Defining and refining value for riparian systems 
Robert H. Schmidt 

What are the values of riparian systems? Certainly, the 
preservation of riparian-dependent wildlife and vegeta- 
tion, bank and soil stabilization, and the maintenance of 
healthy waterways to conserve fisheries can all be consid- 
ered of value to both landowners and society. Other 
values may include the role of riparian systems as habitat 
for endangered species, fire breaks, forage for livestock, 
and their influence on property value. 

Robert H. Schmidt is Natural Resource Specialist with the Department of 
Forestry and Resource Management, University of California, Berkeley. Mail- 
ing address: University of California, Hopland Field Station, 4070 University 
Road, Hopland, California 95449. 

This was presented at the California Riparian Conference, 22-24 September 
1988, Davis, California. 

We have lost much of the riparian component of Cali- 
fornia (estimated to be only 2% of what it was 300 years 
ago) and other areas because alternative values of ripar- 
ian lands were greater than maintaining them as viable 
riparian systems. In other words, the historical develop- 
ment of riparian lands into orchards and cropland, into 
grazing lands, or into industrial, recreational, or residen- 
tial developments was because there was a greater eco- 
nomic return to the land owners or managers through 
conversion than by maintaining the lands as riparian 
Systems. 

To preserve riparian systems, especially on private 

Riparian systems disappear because the values associated with alternative uses of the land are greater than the preservation, mainte- 
nance, or enhancement of this ecosystem. (Photo by R. H. Schmidt) 
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lands, options which can lead to success are: 

1. increase the benefits of retaining riparian systems or 
their products, or 

2. decrease the costs associated with preserving ripar- 
ian systems, or 

3. increase the costs of the alternative uses, or 
4. decrease the benefits of the alternative uses. 

The costs and benefits of the alternative uses are 
impacted more by the regulatory environment or tradi- 
tional economic forces than anything else. For example, if 
agriculturalists would have to finance all or a significant 
portion of stream bank stabilization projects with rip-rap, 
the economics of utilizing land along streams and rivers 
for orchards or row crops would be much different. In 
addition, if regulations limited how conversions were to 
be made, or that mitigation (such as riparian reestablish- 
ment) was required, alternative uses may not be cost- 
effective. 

However, these comments are directed toward the 
other two riparian-maintenance options: to increase the 
benefits of riparian systems or their products, or to 
decrease the costs associated with preserving riparian 
systems. 

Decreasing the costs of riparlan systems 
First, how do you decrease the costs associated with 

riparian systems? It may come as a surprise to some, but 
there are very real costs that come with the preservation 
of riparian lands. Whether potential conversions are in the 
form of agriculture or developments, the preservation of 
riparian systems may mean lost opportunity. In some 
cases, these lost opportunities may translate into large 
sums of monies. As an example, 33,364 tons of wine 
grapes were produced in Mendocino County, California, 
in 1988 (Bengston 1988), with an average production of 
3.1 tons per acre. With the average price per ton at 
$646.00, a producer would realize an average gross return 
of over $2,000 per acre. Many quality vineyards exist in 
bottomland soils (with much higher yields than the aver- 
age vineyard) which could support prime riparian vegeta- 
tion. If a producer having 100 acres of vineyard left 7 acres 
in riparian vegetation, in 1988 the producer would have 
not realized over $14,000.00 in gross proceeds! With lives- 
tock on rangeland, the lost production would be less, but 
the point is that there is a cost associated with preserving 
riparian vegetation. One method to decrease these costs 
is to develop and utilize better methods for integrating 
existing riparian systems with agriculture and develop- 
ment. Is it always an "either-or" decision-making process, 
or are there achievable balances that will preserve ripar- 
ian lands while allowing some degree of integration with 
other uses? Devising management schemes which coor- 

Riparian systems are defined as those wet soil areas next to streams, lakes, and wetlands, often containing water-tolerant trees and 
associated vegetation, and supporting a diverse assemblage of wildlife. (Photo by W.D. Tietje) 
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dinate grazing with the maintenance of other riparian 
values is a good example of this type of integration (for 
example, Elmore and Beschta 1987, Bezanson and Hughes 
1989). 

Other costs that are associated with the preservation of 
riparian systems include potential trespass damages (lit- 
ter, fire, open gates, stolen or damaged property, invasion 
of privacy, and liability associated with trespassing), and 
mammals, birds, insects, and pathogens which may 
migrate or disperse from riparian systems and cause 
damage to agricultural crops, livestock, or structures. 
Unfortunately, while some advocate the preservation of 
riparian systems in proximity to agriculture, they also 
advocate the cessation of many of the techniques that 
agriculturalists use to control damage to their animals or 
crops. Since these techniques often are more regulated 
than riparian preservation, the destruction of this habitat 
may seem like the most effective and trouble-free method 
for eliminating pests. Whether these problems are ground 
squirrels (Spermophilus spp.), pocket gophers (Thomo- 
mys spp.), coyotes (Canis latrans), weeds, insects, or 
plant and animal pathogens, they are certainly costs 
associated with riparian systems. If these costs can be 
reduced, the preservation of riparian systems may be 
more tolerable. Riparian systems provide habitat for 
many species of birds, mammals, and other wildlife 
(Knopf et al. 1988), and only a minor percentage of these 
species cause damage. Thus, providing owners and 
operators of riparian lands with the resources for solving 
damage problems allows a management alternative to 
total removal of the riparian-associated vegetation. 

increasing benefIts of riparian systems 
Second, how do you increase the benefits of riparian 

systems? One "straightforward" technique is to provide 
direct financial incentives for riparian preservation. These 
can be in the form of tax breaks, direct or indirect subsi- 
dies, and user access fees (for hunting, access to water- 
ways, or hiking). Financial incentives have the advantage 
of being in real currency, but have a disadvantage in that, 
for the most part, they depend upon government dollars 
in an era when government dollars are not easily availa- 
ble. Meyer (1985) estimated that riparian habitat along the 
Sacramento River in California had an annual economic 
value of $1,663.00 per acre if a 30-foot riparian strip was 
left along the river. However, as in many economic valua- 
tion models, these figures do not translate into monies for 
a landowner. They generally come from a "willingness to 
pay" model which may or may not involve cash flow 
(Loomis et al. 1989). The system for distributing this eco- 
nomic value to landowners is poorly developed. 

An unexploited method for preserving riparian systems 
is to realize or increase the perceived value of riparian 
systems for the riparian landowners and managers. Peo- 
ple donate money to "save the whales," preserve gray 
wolves (Canis lupus), and maintain California condors 
(Gymnogyps californianus) and whooping cranes (Grus 
americana) even though these contributors may never 

see these animals. They do it because it is valuable to 
them just knowing those animals exist and are there. 
There is no financial incentive for the person donating 
money (except, of course, the contribution may be tax- 
deductible). The donor receives a reward by feeling good 
about the preservation of particular animals, plants, or 
habitats. That feeling is worth something. 

Have we explored all the possibilities which could make 
riparian system owners or managers "feel good" about 
preserving riparian systems? Giving public recognition or 
awards to good managers may be sufficient in some 
instances. It certainly deserves an attempt. Many local 
and state chapters and sections of professional resource 
management groups such as the Society for Range Man- 
agement and The Wildlife Society already do so. This 
certainly needs to be encouraged. I suspect this treat- 
ment is responsible for the donation of conservation 
easements to various land trusts or non-profit organiza- 
tions such as The Nature Conservancy. 

Conclusions 
The preservation of riparian systems requires a closer 

look at the costs and benefits of various management 
scenarios. The management dilemmas will not be solved 
with a"stream-huggersvs. cowboys" mentality. All options 
have not been fully explored, and the result is that our 
riparian systems are still disappearing faster than we can 
regenerate or restore them. If all parties take a real-world 
perspective at the situation, perhapsthings can beturned 
around. Although this paper is not an exhaustive review of 
all the factors involved in either the conversion or preser- 
vation of riparian systems, it does outline some specific 
areas which require additional attention. Agriculture can 
benefit with a "we care about riparian habitat" philo- 
sophy. Environmentalists can benefit from a "we care 
about agriculture" philosophy. We have everything to 
win. 
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The Importance of Rancher Input 
in Solving Riparian Problems 

Heather Smith Thomas 

One of the biggest assets in solving any riparian prob- 
lem is the knowledge and experience of the rancher using 
the area. This factor is often overlooked by the range 
scientists and ecologists trying to come up with man- 
agement solutions for riparian areas. No one knows the 
allotment, the livestock, or the management alternatives 
better than the rancher who has been there for years. As 
one range scientist stated, "Riparian management is no 
problem; it just takes someone out there with his eyes 
open, looking for problems and solving them." There are 
lots of ways to keep cattle where you want them, to use 
the range properly. 

Each area is different, with different solutions to differ- 
ent problems. Fencing cows away from streams is usually 
not the best way to solve a riparian grazing problem. Ways 
need to be found to make the cattle use the allotment 
properly. The main riparian grazing "problem" is uneven 
distribution of cattle, caused by concentrating them too 
long in the riparian areas. This problem can be solved in a 
number of ways. 

Most cattlemen know there is no substitute for riding 
and checking on the cattle, keeping them properly dis- 
tributed and teaching them to use all parts of a range—not 
just the bottom lands. The rancher who is not out there 
riding is not going to see a problem developing soon 
enough to take corrective action. A University of Nevada 
range specialist has said, "it's the problems we didn't 
prevent that have us sweating out national legislation 
today. My worst apprehension about national legislation 
requiring 'projects' and 'action plans' is that well-meaning 
people will interpret these words to mean 'build exclo- 
sures'. The job is to solve riparian problems before they 
get the fence built." 

Some problems might be solved by adopting a different 
grazing system, such as rest rotation, deferred rotation, 
or short duration grazing. Anotheralternative would beto 
change the season of use for part of the allotment. 

In a really bad area, a riparian "pasture" is morefeasible 
than an exciosure. in these instances, a small pasture is 
created within an allotment, and managed separately. 
The small pasture includes the riparian area and a portion 
of the uplands. Cattle numbers and season of use can be 
controlled to achieve a certain forage use. In some exper- 
imental riparian pastures, use of the upland forage actu- 
ally exceeded use of the streamside forage. This is the 
opposite of the typical allotment. The relatively small size 

of the riparian pasture puts all the forage within the cow's 
potential "home range", with a more balanced use of all 
forage. The timing and location of use in the specially 
managed riparian pasture can be controlled, to get the 
degree of grazing needed for improving the riparian area. 
Eliminating grazing from these areas is not socially, eco- 
nomically or politically acceptable, nor environmentally 
sound in most cases. We need alternatives other than 
excluding livestock from streambanks. With special ripar- 
ian pastures it is possible to efficiently graze sensitive 
areas without damage. 

in most allotments there are simpler solutions. Turning 
the cows out earlier in the season works in some areas, 
where they will use the green uplands rather than the 
streambanks. In one tree plantation area, this approach 
kept cows out of a wet meadow all summer. The grazed 
upland areas stayed green and the cows kept returning to 
the palatable regrowth. 

A recent grazing decision in one area of Nevada 
allowed grazing earlier in the spring when the cheatgrass 
was green. This not only solved a riparian problem but 
prevented a fire hazard as well. In some other regions, 
later grazing may work better, when the streamside has 
dried out and trampling damage is less. Water develop- 
ments and salt placement away from the streams on the 
uplands encourage cattle to stay out of the bottoms. 

Probably the main ingredient for solving riparian prob- 
lems is a rancher who cares about his livestock, providing 
salt and water developments and training them to use the 
whole range, not just turning them out and forgetting 
them. Yearlings that grow up on the range as calves, 
especially if their mothers were good range cattle, tend to 
use the higher elevations and steep, rugged terrain. Year- 
lings are usually curious and ambitious travelers, and 
wander all over a range. But newly purchased yearlings or 
cows that don't know the range will often spend their time 
in the bottoms or walking the fence, trying to go back 
where they came from. Cattle that have no prior expe- 
rience with range (growing up on irrigated pasture, for 
instance) are often hard on a range and hard on them- 
selves, unless someone takes time to retrain them. 

Cows that have grown up on a certain range or have 
been trained to use it properly will actually prefer to spend 
time at the higher elevations, on ridges where a little 
breeze helps keep the flies away. They prefer the cooler 
uplands to the hot bottoms. The cattle whose owners 
never ride or train them are the ones that generally spend 
their time on the lower fences or stream bottoms. Editor's Note: The author is a freelance writer who with her husband 

have been raising crossbred beef cattle on a small mountain ranch in 
Idaho for 25 years. 
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Differences in terrain, elevation, abundance of water or 
lack of it, differences in types of cattle and how they are 
managed, can make for different results in how the cattle 
use or overuse a specific range area. It's difficult to make 
specific guidelines. Every problem has to be approached 
on a case-by-case basis. 

For instance, a three pasture Forest allotment on Wolf 
Creek in eastern Oregon has terrain that could cause 
riparian problems. For most of its length, the creek is in a 
steep-walled rocky canyon. Wolf Creek (a big stream in 
spring, almost dry in late summer) runs the length of the 
three pastures. Cows are usually turned out on the lower 
pasture in late spring, moved to the middle pasture in 
summer, and by late July are put in the top pastureforthe 
rest of the season. The use in each pasture is at basically 
the same time every year, though some years the middle 
pasture is used first instead of the lower one. 

Most people, given this Information, would automati- 
cally conclude that the riparian area along this creek 
would be badly beaten out and abused. Instead, the 
streamside vegetation is healthy, with many alders up to 
20 feet tall, plus willows of various age classes, through- 
out the length of the creek. The health of this creek has 
improved dramatically over the past 10 to 20 years; brush 
and other streamside vegetation has flourished. 

A neighboring allotment has a Forest Service exclo- 
sure, fencing out cattle and elk, on a portion of the middle 
fork of Wolf Creek. In the exclosure, the alders and wil- 
lows are increasing, providing shade for fish, and bank 
stability, but no better than the alders and willows in the 
grazed allotment. The most striking and obvious differ- 
ence is how sick the grass has become in the exclosure 
after 10 years without grazing. The other significant point 
is the denuded area immediately outside the exclosure, 
where elk and cattle travel. The animals have been forced 
into a restricted area of the canyon away from the stream. 
This provides stark evidence of the problems that can 
occur when a creek is fenced off from cattle use in a 
narrow canyon. 

How did the neighboring allotment make all that im- 
provement, while sustaining regular livestock use every 
year? The answer is proper livestock management. The 
improving health of this allotment and its watershed is an 
excellent example of intensive management and good 
cow sense, by a rancher who cares. It doesn't really mat- 
ter how many pastures or what type of grazing system is 
being used; the real key to success on any given allotment 
is the rancher who is looking after the cattle, making sure 
the cattle are where they belong, caring about the land. 
Sometimes in our zeal to do "research" or to try new 
systems or to figure out more "scientific" methods, we 
tend to overlook some of the old ways that have stood the 

test of time. 
Water developments away from the streams, strategi- 

cally placed drift fences, regular riding and salting, are 
helpful tools, but the main necessity is someone who 
understands cattle. The people making the range plans 
and doing the riding need to understand cattle and why 
they graze or congregate in certain areas. Cattle use of a 
range is a lot more complicated than distance from water 
and steepness of terrain. There are a number of ranges in 
the Rocky Mountain West that some range experts claim 
can't be utilized by cattle, but in reality are very well 
utilized by cattle trained to use those steeper areas, put- 
ting less pressure on the bottoms. Some ranchers' cattle 
use difficult range more efficiently than other cattle use 
an "easy" range. Cow sense, the most important ingre- 
dient for solving riparian problems, is usually overlooked 
by the people trying to find solutions. 

Dealing properly with riparian problems has been hin- 
dered in the past because there has been very little effort 
by the land management agencies to work cooperatively 
with the ranchers in developing goals or using the eval- 
uating methods for solving streambank problems. Often 
the rancher has more experience and expertise in some of 
the critical aspects of the problem. Without the rancher's 
input, most projects are doomed to failure. The ranchers 
should be a part of the process, since they are the ones 
managing the cattle. 

Recent years have brought some hope, with coopera- 
tive management agreements, the stewardship program, 
and other efforts of the land management agencies to 
work with the ranchers. These efforts have shown real 
promise in resolving many resource problems. The Oregon 
Watershed Improvement Coalition is one example of a 
group of diverse interests who have joined together in 
riparian management. This coalition includes the Oregon 
Cattlemen's Association, Public Lands Restoration Task 
Force, Oregon Forest Industries Council, Oregon Envi- 
ronmental Council, Oregon Trout, and the Oregon Natu- 
ral Resources Council. The goal of the coalition is to 
ensure long-term benefits from riparian areas and their 
associated uplands, improving these systems in a way 
that fits the varied land use objectives of different land 
owners and managers. They recognize the need to stop 
fighting over every last drop of water in every creek. When 
people stop fighting and start working together, most 
problems can be solved. The environmental interests who 
are truly concerned about the land, ratherthan using itas 
a political pawn for more power and control over who 
uses it and how, should eventually come to realize that the 
rancher is not an enemy, but actually the greatest ally in 
working toward more healthy rangelands and riparian 
areas. 
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Eight Principles of Range Management 
Ray Banister 

I have heard speech after speech on what brilliant range 
managers buffalo were, and about the pristine quality of 
the range when only buffalo used it. With this in mind I 
have come up with 8 principles of range management 
simple enough for even mutant teenage buffalos. I believe 
these 8 principles to be the least common denominator in 
range management. They are interrelated and they are as 
follows: 

Principle 1—Plant Succession. 
As a plant community recovers from disturbance the 

population species shift from annuals to grasses, to 
shrubs, to trees. Nothing ever stays the same in nature. It 
is dynamic, there is no status quo. The life forms and 
species of plants in a biotic community will changeforthe 
better or worse depending on the intensity ortype of use. 
Within the constraints imposed by climate, soil, topo- 
graphy, and time, rest from grazing will allow the domi- 
nant plants to change from annual weeds, to perennial 
grasses, to shrubs, to trees. 

If there are too many trees or shrubs, a pasture is 
becoming stagnant for over-rest, If there are too many 
annual weeds, the pasture is being overused or was mis- 
treated in the past. Management attempts to maintain the 
dynamic flux of plant species within the boundaries 
needed for optimum production. 

Principle 2—Variety is Stability 
The greater the diversity of species and age classes of 

plants on a range site, the greater the utilization of avail- 
able water, nutrients, and space, and thus more total 
production. When growing conditions (climate, disease, 
insects, etc.) are unfavorable for one species, another 
species takes over. A diverse plant community denies 
access to noxious weeds, maintains dependable forage 
production, and insures a long green feed period. 

Principle 3—Severe Grazing 
Severe defoliation is common in nature. Fire, hail, 

drought, and grasshoppers are the main cause. Under 
these natural forces nearly all aboveground material is 
removed. Animals, on the other hand, overgraze plant by 
plant, species by species, causing the less palatable spe- 
cies to be grazed last. If pastures are used to the 50% level, 
the less palatable species are left untouched, which leads 
to decadence or gives the ungrazed an advantage over 
the grazed one. Severe grazing gives more equal utiliza- 
tion. 

Severe grazing also breaks the destructive cycles of 
insects such as June bugs and black grass bugs. It kills off 
senile plants, leaving space for seedlings to develop. If 

The author is from Wibaux, Montana 59353. 

you try to fight the war against noxious weeds with babies 
and old folks, you lose. 

Snowberry can be used to monitor severe grazing. 
Since it is one of the less palatable plants it will be one of 
the last species to be grazed. So when it is grazed you 
have applied the treatment needed. 

Principle 4—Long Rest. 
Degree of use and length of rest are directly connected. 

The more severe the use, the longer the rest period should 
be. Rest periods should never be more than 2 years in 
length because biomass usually peaks by that time. On 
the average, production doesn't get much better. Peak 
biomass can be monitored using fenceline contrast be- 
tween the pasture and areas which have been ungrazed 
for more than 2 years, such as fenced roadsides. 

Rest also allows seedling establishment. If a seedling is 
grazed more than twice in the first year, itis lost for future 
production. 

The plant canopy resulting from appropriate rest con- 
trols grasshoppers and provides litter. The ground cover 
slows runoff following heavy rain showers. Seventy per- 
cent of the rain will run off from a shower falling at the rate 
of 2 inches per hour with only 10% ground cover. But with 
70% ground cover, one will lose only 10%. Thus litter 
prevents drought. 

Rest also provides forage reserve for drought. 

Principle 5—Noxious Weeds. 
There is nothing nice about noxious weeds. Leafy 

spurge is said to destroy 75% of the carrying capacity of 
the range, while knapweed is said to destroy 95%. One 
person stated that leafy spurge has already destroyed 
pastures for 300,000 cows. Think about what that does to 
land value and tax base, not to mention the destruction of 
wildlife habitat. 

The combination of severe grazing and long rest seems 
to give the range a competitive fitness against noxious 
weeds. 

Principle 6—Diet Modification. 
Once noxious weeds spread and form large infesta- 

tions, control with chemical is uneconomical. Although 
sheep may be used to control them, the sheep must be 
diet modified. This is easily done by exposing them to 
leafy spurge at around 45 days of age. 

Deer forced into hay yards during severe winters will 
starve to death. But let the flora and fauna of the rumen 
gradually adjust to hay, then 75% of their diet will be 
alfalfa. 

New range plans won't work unless cattle and sheep 
diets are modified to make them efficient forage harvesters. 
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Principle 7—Perturbations. 
If any dynamic system such as nature is perturbed, it 

will return to the beginning. In range the beginning is 
seeds, roots, and rhizones. At the end of the drought of 
"34" and "36" in Miles City, 92% of the grass had died. It 
didn't matter if the use was light, moderate, or heavy. 
Because of seeds and roots remaining after the drought, 
plants were able to re-establish. Thus, sustainable cattle 
production demands old stands of grass for feed during 
drought and adequate seed production in good years to 
guarantee a quick comeback following drought or other 
disturbance. 

Principle 8—Animal Performance 
Peak individual performance is achieved by continually 

grazing cattle on pasture in a declining range condition. It 
is therefore a contradiction to have goals of top animal 
performance and excellent range condition. A goal that is 

compatible with good range management is maximum 
sustainable beef production per acre. 

Summary 
The way I incorporate these 8 principles (which I bor- 

rowed from other people) in my range management plan 
is to rest the pasture until peak biomass is reached. The 
pasture is then severely grazed from the most efficient 
harvest. I use forage efficient cows (Herefords) that don't 
crash (fail to produce) when their diets are modified. 

One may depart from these 8 principles into the fringe, 
which is good. It provides diversity. However, one must 
always return to these 8 principles because they rest on 
three Biblical truths: 

1. The first will be last and the last will be first. 
2. Him who has I will give more to. Him who has not I 

will take away what he thinks he has. 
3. Exalt in tribulation for it gives perseverance. 

Change on the Range 
Chuck Quimby 

I was out on the Range 
a while ago past, 
enjoying my ride 
and hopin' it'd last, 

It seemed that somehow 
the grass had been hurt. 
The riparians were dying, 
the soil erodin' to dirt. 

I knew what was best 
and I managed right well. 
"Trust me," I pleaded. 
Oh damn it to hell' 

Checkin' the grass 
and the use on the shrubs, 
Monitorin' the cows 
and the state of their grub. 

Things lookin' good, 
I was proud of my job. 
Rode back to the truck 
and unsaddled 01' Bob. 

Those damn bovine beasts 
were ruinin' the range. 
A plague on the land 
like a bad case of mange. 

I stuttered and stammered 
and promised to check 
on the problems out there 
and correct them by heck. 

Well, time has gone on. 
The changes have come. 
I've evolved to meet them, 
but not without pain in' me some. 

There's a new way of thin kin' 
and managin' the land 
that involves lots of partners 
all lend in' a hand. 

On the way back to town, 
I thought of my day, 
of the green grass a growin' 
and life's special way. 

I was managin' the range 
the best that I could. 
Producin' grass and beef, 
wildlife, water, and wood. 

I felt real professional, 
known' what was best, 
for the land and the ecology 
and all of the rest. 

But back at the office 
was waitin' a shock— 
a group of environmentalists 
a wantin' to talk. 

They weren't too happy 
with the state of the land: 
The range hadn't been managed 
with a lightness of hand. 

As the environmentalists went out 
another group came in, 
wantin' the range 
for their recreatin' in. 

Some wanted nature 
with no trace of man. 
Others wanted campin' 
just like Disneyland. 

The County wanted income, 
the ranchers more grass. 
Hunters more wildlife, 
All wanted my. . . . job! 

Confused and dismayed, 
Upset, filled with fear, 
my mind wasn't comprehendin', 
Oh what did I hear? 

My orderly world 
was fallen' apart— 
Everyone questionin' 
my science, my art. 

The game's much more complex. 
The rules harder to play. 
Tryin' to balance people and resour- 

ces 
in a caring professional way. 

I know that these changes 
have come for the good, 
and I try hard to work with them 
'cause I know that I should 

But sometimes when ends 
another long day 
of discussin' and listenin' 
in this new fangled way 

My mind takes me out 
from this desk I now ride, 
to a range in the mountains 
with vistas so wide 

And I find myself thinkin' 
of the changes in the job, 
and find myself wishin' 
for a day with 01' Bob. 
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Current Literature 
This section has the objective of alerting SAM members 

and other readers of Rangelands 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). 

Changing Fire Frequencies on Idaho's Snake River Plains: Ecologi- 
cal and Management Implications; by Steven G. Whisenant; 1990; 
In Proceedings—Symposium on Cheatgrass Invasion, Shrub Die- 
off, and Other Aspects of Shrub Biology and Management; USDA, 
For. Serv. Gen. Tech. Rep. INT-276, p.4-10. (USDA, Intermtn. Res. 
Sta., 324 25th St., Ogden, Utah 84401) Concluded that a manage- 
ment objective for the I ntermountain sagebrush steppe should be 
to reduce the current typical five-year fire-return intervals. 

Cow-Call Production with Alternative Grazing Systems; by Jan C. 
Knight, M.M. Kothmann, Gary W. Mathis, and Ray T. Hinnant; 
1990; J. Prod. Agric. 3(4):407-414. (Kothmann: Dept. Range Sci., 
Texas A&M Univ., College Station, Texas 77840) An interpretive 
summary of a 5-year study at the Texas Experimental Ranch near 
Throckmorton to compare cow-calf production responses to 
selected combinations of grazing systems, stocking rates, and 
supplementation. 

Distance Traveled by Free-ranging Supplemented and Non-sup- 
plemented Lactating and Non-iactating Cows; by R.R. Rouda, 
D.M. Anderson, L.W. Murray, and J.N. Smith; 1990; Applied Anim. 
Beh. Sci. 28(3):221-232. (Dept. Anim. & Range Sci., New Mexico 
State Univ., Las Cruces, N. Mex. 88003-0003) Although lactation 
versus non-lactation did not affect daily travel distance in the 
study, some weather factors did affect travel distance. 

An Economic Comparison of Wyoming Big Sagebrush Controls; by 
Myles J. Watts and Carl L. Wambolt; 1990; Mon. AgRes. 7(2):1 7-19. 

(Agric. Expt. Sta., Mon. State Univ., Bozeman Mon. 59717) Burn- 
ing and 2,4-D spraying were concluded to be economically com- 
petitive in increasing range forage for cattle; rotocutting was mar- 

ginally feasible and plowing was not feasible. 

Effects of Protein Suppiementation Time on Grazing Behavior, Nut- 
rient Composition, intake, Digesta Kinetics, and in Situ Rate of 
Digestion in Steers Grazing Dormant Tail Wheatgrass Pasture; by 
R.K. Barton, L.J. Krysl, J.T. Broesder, S.A. Gunter, and M.B. Jud- 
kins; 1989; Amer. Soc. Anim. Sci., West. Sect. Proc. 40:349-352. 
(Dept. Anim. Sci., Univ. Nev., Reno, Nev. 89557-0004) Morning 
supplementation reduced grazing time compared to afternoon 
supplementation or no supplementation, slightly improved dietary 
quality, but did not affect forage organic matter intake or rate of 
digestion. 

Grass Dominance and Mixture Yield and Quality In Perennial Grass- 
Aifalfa Mixtures; by C.C. Sheaffer, D.W. Miller, and G.C. Marten; 
1990; J. Prod. Agric. 3(4):480-485. (Dept. Agron. & Plant Genetics, 
Univ. Minn., St. Paul, Minn. 55108) Orchardgrass in Minnesota 
studios had greater dominance and yield in mixture with alfalfa 
than did reed canarygrass or smooth bromegrass in 3- and 4-cut 
haying regimes. 

Grazing impacts on infiltration in Mixed Prairie and Fescue Grass- 
land Ecosystems of Alberta; by M.A. Naeth, R.L. Rothwell, D.S. 

Chanasyk, and A.W. Bailey; 1990; Can. J. Soil Sci. 70(4):593-605. 
(Dept. Soil Sd., Univ. Alta, Edmonton, Alta. T6G 2E3) Heavy 
intensity and/or early season grazing had greater impact on infil- 
tration than light intensity and/or late season grazing. 

Grazing Reclaimed Mined Land Seeded to Native Grasses in Wyom- 
ing; by G.E. Schuman, D.T. Booth, and J.W. Waggoner; 1990; J. 
Soil & Water Cons. 45(6):653-657. (USDA-ARS, High Plains Grass- 
lands Res. Sta., Cheyenne, Wyo. 82009) Animal gains on reclaimed 
mined land were similar to those on unmined native range; grazing 
did not harm and may have improved the reclaimed land; authors 
suggested that capability of reclaimed land to properly function 
and sustain its intended post-mining land use provided useful 
criteria for reclamation success. 

Habitat Revaiuation: Do Use/Availability Data Reflect Carrying 
CapacIty?; by N. Thompson Hobbs and Thomas A. Hanley; 1990; 
J. Wildl. Mgt. 54(4):515-522. (Cob. Div. WildI., Research Center, 
317W. Prospect Road, Fort Collins, Cob. 80526) Concluded from 
their modeling that animal distributions will reflect habitat carry- 
ing capacity only when (1) animals are spatially distributed in an 
ideal free manner, (2) environmental conditions permit long-term, 
stable equilibria between animal populations and limiting resour- 
ces, and (3) use/availability data are obtained after equilibria are 
achieved. 

Habitat Shifts by Mule Deer The Influence of Cattle Grazing; by Eric 
R. Loft, John W. Menke, and John G. Kie; 1991; J. WildI. Mgt. 
55(1):16-26. (Calif. Dept. Fish & Game, 1416 Ninth St., Sacra- 
mento, Calif. 95814) On Sierra Nevada summer range habitat 
shifts by female mule deer in response to competitive interactions 
with cattle were minimal when herbaceous forage and cover were 
still abundant into midseason and even into late season when 
abundant green forage remained. 

Herbicides for Control of Tail Larkspur (Delphinium barbeyl); by 
Michael H. Ralphs, David L. Turner, Larry V. Michelsen, John 0. 
Evans, and Steven A. Dewey; 1990; Weed Sci. 38(6):573-577. 
(USDA-ARS, Poisonous Plant Res. Lab., 1150 E. 1400 N., Logan, 
Utah 84321) Single applications of glyphosate (nonselective) or 
picloram (selective) at 2 lb. a.e./a. provided effective control of tall 
larkspur on subalpine and aspen sites. 

Livestock Grazing on Federal Lands: A Boon to Montana's Econ- 
omy; by John R. Lacey and James B. Johnson; 1990; West. Wild- 
lands 16(2):23-26. (Animal & Range Sci. Dept., Montana State 
Univ., Bozeman, Mon. 59717) Quantifies the sizeable economic 
activity attributable to livestock production on federal lands in 
Montana. 

Livestock in Wilderness: A Review and Forecast; by Mitchel P. 

McClaran; 1990; Environ. Law 20(4):857-889. (School of Renewa- 
ble Natural Resources, Univ. Ariz., Tucson, Ariz. 85721) Based on 
historical background and patterns, the author predicts that live- 
stock grazing will receive congressional approval to be continued 
on BLM areas to be designated as wilderness. 

Mule Deer Use of Seral Stage and Habitat Type in Bitterbrush Com- 
munities; by Brad Griffith and James M. Peek; 1989; J. Wildl. Mgt. 
53(3):636-642. (Dept. Fish & WildI. Resources, Univ. Idaho, Mos- 
cow, idaho 83843) Based on their studies in the Columbia River 

canyon of north-central Washington, the authors concluded that 
management should stress the preservation of plant communities 
with high bitterbrush canopy cover in mule deer habitat manage- 
ment. 

Compiled by John F. Vallen tine, Professor of Range Science, Brigham Young 
University, Provo, Utah 84602 
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Proceedings of Symposium: Perspectives and Processes In Range- 
land Revegetation; compiled by Christopher A. Call and Bruce A. 

Roundy; 1990; Soc. Range Mgt., Denver, Cob. (Call: Dept. Range 
Sci., Utah State Univ., Logan, Utah 84322-5230; free, limited 
copies available) Papers on new revegetation perspectives and 

technology presented as a symposium at the 1990 annual SRM 

meeting at Reno. 

Proceedings of the California Riparlan Systems Conference, Sep- 
tember 22-24, 1988, Davis, California: Protection, Management, 
and Restoration for the 1990's; by Dana L. Abell (Tech. Coord.); 
1989; USDA, For. Serv. Gen. Tech. Rep. P5W-i 10; 544 p. (USDA, 
Pacific Southwest For. & Range Expt. Sta., P.O. Box 245, Berkeley, 
Calif. 94701) Includes nearly 100 papers on the status, ecology, 
protection, management, and restoration of California's riparian 
systems. 

Pronghorn/Livestock Relationships; by Jim D. Yoakum and Bart W. 
O'Gara; 1990; Trans. N. Amer. WildI. & Nat. Res. Conf. 55:475-487. 

(USDi, Bur. Land Mgt., 850 Harvard Way, P.O. Box 12000, Reno, 
Nev. 89520-0006) Reviews the historical and contemporary inter- 
relationships between pronghorns and domestic livestock and 
concludes that relatively few problems of incompatibility or com- 
petition exist for forage, water, or space. 

The Relationship of Ranch Size and Percent of Leased Forage and 

Range Selling Prices; by Andrew Vanvig and John P. Hewlett; 
1990; J. Amer. Soc. Farm Mgr. & Rural Appr. 54(2):38-44. (Dept. 
Agric. Econ., Univ. Wyo., Laramie, Wyo. 82071) Based on analysis 
of 1975—88 ranch sales, prices per animal unit were higher for 
smaller ranches (more competition for them) and for ranches with 
lower percentages of leased forage (more security). 

Relationships among Weight Change, Body Condition, and Repro- 
ductive Performance of Range Beef Cows; by G.E. Selk, R.P. 
Wettemann, KS. Lusby, J.W. Oltjen, et al.; 1988; J. Anim. Sd. 
66(12):3153-3159. (Anim. Sci. Dept., OkIa. State Univ., Stillwater, 
OkIa. 74078-0425) Concluded from these Oklahomas studies that 
body condition scores precalving and at the start of the breeding 
season, along with body weight changes between 2 and 4 months 
before parturition, are major factors that influence pregnancy rate 
of range beef cows. 

Response of Artemisla tridentata ssp. wyomingensis and Stlpa thu- 
ruberlana to Nitrogen Amendments; by Richard F. Miller, Paul S. 

Doescher, and Jianguo Wang; 1991; Amer. MidI. Nat. 125(1):104- 
113. (Eastern Ore. Agric. Res. Center, Burns, Ore. 97720) The 
aboveground biomass increased by a significantly greater percen- 
tage in big sagebrush than Thurber fescue when nitrogen fertilizer 
was added, suggesting that annual fluctuations in available nitro- 
gen may play an important role in shifting composition toward a 
shrub-dominated community. 

Response of Yellow Starthistle (Centaurea solstltlalls) and Grass 
Biomass to Grass, Picioram, and Fertilizer Combinations; by Larry 
L. Larson and Michael L. Mclnnis; 1989; Weed Tech. 3(3):497-500. 
(Dept. Rangeland Resources, Ore. State Univ., Corvallis, Ore. 
97331) Picloram used in seedbed preparation was found essential 
to the initial deterrence of yellow starthistle and in the develop- 
ment of a vigorous grass stand; a nitrogen-phosphorus fertilizer 
favored yellow starthistle over the seeded grasses. 

Soil Response to Cattle Trampling and Mechanical Seedbed Prepa- 
ration; by Bruce A. Roundy, Roy N. Keys, and Von K. Winkel; 1990; 
Arid Soil Res. & Rehab. 4:233-242. (School of Renewable Natural 
Resources, Univ. Ariz., Tucson, Ariz. 85721) Heavy cattle tram- 
pling and land imprinting helped to bury broadcasted seeds; these 
treatments initially increased the volume of water held at field 
capacity in the surface soil but did not persist after summer rain- 
fall; the treatment advantages were considered likely to aid seed- 
ling establishment but not to assure success in very dry years. 

Survival and Growth of immature Junlperus osteosperma and Pinus 
edulis Foliowing Woodland Chaining in Central Utah; by Nicholas 
S. Van Pelt, Richard Stevens, and Neil E. West; 1990; Southwestern 
Nat. 35(3):322-328. (The Nature Conservancy, P.O. Box 11486, 
Salt Lake City, Utah 84147) Juniper was dominant over pinyon at 
most study sites, in both the pre- and post-chaining stands, but 
was not decidedly more successful in re-establishing following 
chaining. 

Sustainable Production from the Rough Fescue Prairie; by Johan F. 

Dormaar and Walter 0. WilIms; 1990; J. Soil & Water Cons. 

45(1):137-140. Describes the historical nature of productivity of 
the rough fescue prairie, summarizes the effects of domestic live- 
stock grazing, and makes management recommendations for 
achieving stable, sustainable production and utilization. 

The Western Range—Then and Now; by J. Wayne Burkhardt; 1990; 
Amer. Soc. Anim. Sci., West. Sect. Proc. 41:5-8. (Dept. Range, 
Wildlife, and Forestry, Univ. Nev., Reno. Nev. 89557-01 04) Based 
on his observations of range improvement under managed graz- 
ing and the dramatic increases in populations of the "unendan- 
gered" big game species (mule deer, elk, antelope, and bighorns) 
in the West, the author proposes that rangeland grazing should be 

promoted rather than curtailed on public lands of the West! 

granite SEED 
• Pasture & Range • Erosion Control 
• Alfalfa 
• Custom Seed Blends 
• Over 300 Species in Stock 
• Fast, professional service 

Call or Fax for our Catalog (801) 531-1456, Fax (801) 768-3967 

Granfte Seed Co., P.O. Box 177, Lehi, Utah 84043 



RANGELANDS 13(2), April 1991 89 

rrrfT Capital Corral. Ray Housley 
Washington Representative 

A hen is only an 
egg's way of making 
another egg. 

Samuel Butler, 1877 

The appointment of Edward Madigan (R-1L) to be 
Secretary of Agriculture is a popular one, both on Capitol 
Hill and among agriculture interest groups. As ranking 
Republican on the i-louse Agriculture Committee for the 
past eight years, and a member of the Committee for most 
of two decades, Mr. Madigan is knowledgeable about 
Department programs and the laws which guide them. 

Two new Committee assignments give hope for favora- 
ble treatment of rangeland appropriations in the new 
Congress. Rep. Barbara Vucanovich (R-NV) has been 
assigned to the Appropriations subcommittee on Agricul- 
ture, and in the Senate, Sen. Don Nickles (R-OK) has a 
comparable assignment. Observers are optimistic that 
having range state peopie on these committees will 
strengthen appropriations for range management and 
research because of their background knowledge. Agri- 
cultural Research Service, Cooperative State Research 
Service, Extension Service, and Soil Conservation Ser- 
vice are key agencies whose appropriations requests are 
heard by these subcommittees. 

Grazing fee legislation is back on Capitol Hill in the 
form of H.R. 944 introduced by Rep. Mike Synar (D-OK), 
Buddy Darden (D-GA) and Chester Atkins (0-MA). The 
bill is similar to the one that narrowly failed of enactment 
in the 101st Congress. A hearing was quickly scheduled 
in the House Interior subcommittee on National Parks 
and Public Lands. 

Things are tough all over in the conservation business. 
The Washington Post reports that recession impacts on 
charitable giving are forcing cutbacks. For example, at 
the National Wildlife Federation, 7% of the 780 employees 
got layoff notices, and NWF president Jay Hair chose to 
forgo an increase in his $220,000 salary while cutting 
$35,000 from his office budget and canceling a trip to 
Thailand and Viet Nam, according to the Post. 

Rep. James V. Hansen (A-UT) introduced H.R. 474 to 
amend the Federal Land Policy and Management Act of 
1976 to make it unlawful to obstruct the operation of, or 
harass any activity permitted under a grazing lease or 
permit. 

The BLM's Riparlan-Wetlands Initiative has been an- 
nounced. The publication sets four goals and provides a 
framework for field actions through local offices. There is 
a provision for acquisition of riparian-wetlands, primarily 
through voluntary exchanges, where appropriate. The 
riparian portion of the initiative would call for a budget of 
$61 million and an increase of 300 additional positions 

between 1991 and 1995. 
Conservation organizations, including professional soci- 

eties, have been expressing concern to SCS Chief Bill 
Richards and to Members of Congress about the addi- 
tional workload being imposed by the new conservation 
provisions of the Farm Bill and the resources available to 
the agency to accomplish the job. Most have felt the 
agency was diverting funds and personnel from tradi- 
tional operations activities such as farm and ranch plan- 
ning. SCS has estimated a need for 4,000 added field 
positions to handle the growing workload, but NACO and 
others are convinced the estimate is low and does not 
reflect total workload facing SCS. 

Larry Jahn is Chairman of the new United Conservation 
Alliance formed early this year to build efforts to ensure 
that responsible uses of plants and animals, including 
hunting and fishing, are perpetuated. Challenges to 
resource use by animal rights groups and others promp- 
ted formation of the Alliance. 

The National Academy of Sciences will utilize a $400,000 
appropriation to study a proposal for a National Institute 
for the Environment patterned on the National Institutes 
of Health. Scientists in some existing agencies and insti- 
tutions have questioned the need and appropriateness of 
a competitive or redundant research structure. NAS will 
evaluate potential support along with other factors. 

Colorado State University's College of Forestry and 
Natural Resources has modestly admitted that it is first 
among its peers in minority and women student enroll- 
ment, and in placement of professional employees in pub- 
lic natural resource agencies. 

The National Environmental Education Act of 1990 
authorizes up to $14 million for internships and fellow- 
ships for students and teachers in federal agencies, for 
development of environmental curricula and the training 
of professionals. It also creates the Gifford Pinchot Award 
foran outstanding contribution to education and training 
concerning forestry and natural resource management. 

Plans for a Livestock-Big Game Symposium are shap- 
ing up. Scheduled for September 11-13 in Reno, the event 
is being jointly sponsored by the Forest Service, BLM, 
International Association of Fish and Wildlife Agencies, 
Rocky Mountain Elk Foundation, American Farm Bureau 
Federation, and the Public Lands Council. 

The National Wild Horse and Burro Advisory Board met 
in Las Vegas and Laughlin, NV, early in February under 
the Chairmanship of Dr. James C. Heird of Colorado 
State University. There were wide-ranging discussions 
on a number of the complex issues facing the Board and 
the agencies who manage wild horses and their ranges. 
The next Board meeting is slated for Pueblo, CO, May 
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13—15; it will include a visit to the wild horse training 
facility at the Colorado State Penitentiary. 

SRM has a key role In the Office of Personnel Manage- 
ment's review of the Range Conservationist (454) Classi- 
fication Standards. Ken Genz of the SRM Employment 
Affairs Committee is leading our effort, and agencies 
employing range cons are actively involved. Badly out- 
dated, the present standards have been in place since 
1966 and affect some 1,200 positions in federal agencies 
(some agencies employ professionally trained range 
managers in other classification series as well). Partici- 
pants in the nine-month process are optimistic about 
outcomes. OPM's approach seems to be open and posi- 
tive, and agency input is being made by range profes- 
sionals as well as person nelists. The bottom line of the 
effort should be a major improvement in the federal 
career ladder structure for range cons. 

"Searching For Success" is the title of an Environmen- 
tal Leadership Conference to be sponsored by Renew 
America, the Smithsonian Institution, the Environmental 
Protection Agency, and the Council on Environmental 
Quality. It's scheduled June 3-5 in Washington. In addi- 
tion to an awards banquet, the meeting will include 20 
workshops, one of which is entitled "Range Conserva- 
tion". Aim of the program: develop up to 3 environmental 
priorities for initiation during the following year. Last 
year's award in the range conservation category was 
given to the Oregon Watershed/Riparian Program. There 
is some concern among professional groups about the 
level of available professional expertise to guide some of 
the workshop and awards activity, but it is hard to fault 

any effort to recognize success stories in natural resource 
management. 

The General Accounting Office continues to favor BLM 
with reviews of its range activities. The latest "BlueBook" 
report is entitled BLM Efforts to Prevent Unauthorized 
Livestock Grazing Need Strengthening. The report makes 
several recommendations which were agreed to by Assis- 
tant Secretary O'Neal, buta root problem at least partially 
conceded by GAO is that the agency lacks staffing and 
funding sufficient to do the range job, including trespass 
detection and deterrence. 

BLM is moving toward a contract for evaluation of live- 
stock grazing effects on desert tortoise habitat. The 
Denver Service Center will issue bid invitations after April 
1, when contract stipulations are completed in the affected 
states (California, Nevada, Arizona, and Utah). 

The National Forest Products Association has pub- 
lished a report about the Forest Service's changes in 
personnel demographics, numbers, and employee atti- 
tudes. NFPA concludes that the trend of change will lead 
to more emphasis on non-commodity values and less on 
commodity production. These conclusions are based on 
NFPA's analysis of FS data and planned hiring patterns 
through 1996. The reports points out that commodity 
users need to modify their approach to working with the 
agency as non-traditional disciplines wield increasing 
influence in policy and its implementation. The Forest 
Service: An Agency in Transition ought to be studied 
carefully by leaders and members of the natural resource 
professional societies as well as educators and employees 
of other federal resource managing agencies. 

Society for Range Management Testimony to the Biological, Behavioral, 
and Social Science Task Force on the Structure of BBS 

The Society for Range Management (SRM) is a non- 
profit professional society whose 5,000-plus members, in 
40 some countries, are dedicated to enhancing rangeland 
resources that occupy 40% of the earth's surface. The 
ecological importance to society of these vast ecosys- 
tems is very significant. 

SRM appreciates the invitation from the Biological, 
Behavioral and Social Science (BBS) Task Force to pres- 

The Biological, Behaviorial and Social Science Directorate is one 
of eight Directorates of the National Science Foundation. In June 
1990 the Society for Range Management was asked for comments to 
a special Task Force of the Directorate for Biological, Behavioral, 
and SocialSciences (BBS) concerning: (1) the organizational struc- 
ture of the Biological, Behavioral, and Social Sciences Directorate; 
(2) evaluate the adequacy and effectiveness of that structure in 
meeting the current and future needs of the areas of science within 
the Biological, Behavioral, and Social Sciences mission; and (3) 
recommend options for an organizational structure which would 
optimize the ability of the National Science Foundation to respond 
to new opportunities and challenges in these areas of science and 
the coming decade. 

ent testimony on the organizational structure of BBS, to 
evaluate the adequacy and effectiveness of that structure 
in meeting the current and future needs of science, and to 
recommend options for an organizational structure that 
would optimize NSF's ability to respond to new opportun- 
ities. We approach this task with the expectation that our 
ideas and concepts will be helpful to the task force and 
beneficial to improving our understanding of rangeland 
ecosystems. 

SRM is proceeding under the assumption that there is a 
scientific, as opposed to administrative, rationale for 
organization of the Directorate for BBS. Within this frame- 
work and among the various professions that seek new 
knowledge about biological organisms there are two dis- 
parate approaches, or scientific paradigms: reductionism 
and systems. The former continues to push the frontiers 
of new knowledge and understanding of organisms 
through a progression of ever smaller divisions such as 
cellular, subcellular, and molecular. The latter pushes the 
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frontiers of knowledge and understanding in the opposite 
direction through a progression of ever larger aggregates 
such as organism, community and landscape. 

The Population Biology and Physiological Ecology, in 
the Division of Biotic Systems and Resources, combines 
these two disparate approaches. Such combinations are, 
in our opinion, not a good idea. The difference in theory 
and methodology between the two disparate approaches 
is immense. SAM suggests that science and society 
would be better served if they were in separate programs. 

The other point that SAM wishes to make has more to 
do with BBS program content and philosophical approach 
than it does with structure. The world-wide concern over 
the impact of human activities on ecosystems and the 
environment adds an urgency to addressing these com- 
plex systems, where the system is the problem and not its 

Desert Tortoise Report to the 
SRM Board 

Introduction 
The Society for Range Management (SAM) Policy and 

Position Statements (Trail Boss News, January, 1990) 
provide the guidelines for SAM actions relative to the 
Endangered Species Act (ESA) in general and the recent 
listing of the desert tortoise specifically. These policies 
establish that SAM believes that rangeland ecosystems 
should be managed for multiple uses to provide optimum 
sustained yield through the sound use of ecological and 
economic principles. Furthermore, SRM promotes eco- 
logically sound wildlife management integrated with 
range management to maintain or restore desired wildlife 
habitat. SRM supports the concept that management 
practices be based on strong basic and applied research 
and sound, established principles. 

In concept, the goals and objectives of the ESA are in 
agreement with the policies of SAM. However, the listing 
of the desert tortoise involves vast acreages in the 
Mohave Desert and the recent listing of the tortoise has 
the potential to significantly impact livestock grazing and 
other activities in these areas. Recommendations for live- 
stock management in the habitat management plans are 
currently based largely on anecdotal evidence and there 
is a serious lack of scientific data. The lack of basic infor- 
mation and data results in conflicts with SAM policies. 

On April 2, 1990, the Mohave population of the desert 
tortoise, throughout its range west and north of the Colo- 
rado Aiver, was officially listed as a threatened species. 
The listing was a result of recent population declines 
caused mainly by an upper respiratory disease syndrome. 
The status of the Sonoran populations of the desert tor- 
toise will be decided by January, 1991. Detrimental 
impacts on tortoise and their habitats are perceived to be: 
off-road vehicle use, collecting, vandalism, urbanization, 

reducible components. This mandates that managed 
ecosystems which comprise well over 3/4 of all terrestrial 
ecosystems, be included. The inclusion of managed 
ecosystems necessitates a broader concept to include 
the social sciences and to study the people and institu- 
tions who manage these ecosystems. 

SAM recommends that BBS consider separating popu- 
lation biology and physiological ecology. Furthermore, 
we recommend the creation of something equivalent to 
an office of terrestrial ecosystems and give more empha- 
sis to interdisciplinary research directed at complex sys- 
tems, including managed ecosystems. 

On behalf of the Society for Aange Management, I 

thank you for this opportunity to comment on the National 
Science Foundation's Biological, Behavioral and Social 
Science Program. 

recreation, livestock grazing, and predation by ravens, 
coyotes, foxes etc. 

The impact of livestock grazing on the welfare of the 
desert tortoise has become a major issue since the listing. 
Critics of livestock grazing have seized this opportunity to 
justify the removal of livestock from the arid public lands. 
Detrimental impacts of livestock grazing are alleged 
to be: (1) competition for forage, (2) trampling of burrows 
and/or young tortoise, (3) removal of browse plants that 
provide cover or shade, and (4) long-term tortoise habitat 
degradation. However, the basic needs of the desert tor- 
toise and its interaction with livestock grazing are not 
clearly understood. Land managers are, as a result, being 
required to develop management plans based on inade- 
quate or erroneous information. 

Recommendations for SRM Action 
The problems experienced by the listing of the desert 

tortoise exemplify the serious and wide ranging impacts 
that the listing of threatened and endangered species 
may have on the multiple use management of rangelands. 
Such impacts will become more common and complex as 
time goes on. SAM, because of the expertise of its 
members and as the authorities on rangeiand manage- 
ment, must take a proactive role in the proposals for 
listing, during the listing process, and during the devel- 
opment of recovery plans for threatened and endangered 
plants and animals. 

A. Actions specific to the Desert Tortoise: 
1. Support and promote interdisciplinary surveys (field 

studies) of suitable desert tortoise habitats to determine 
the relationships of soil type, forage production levels, 
species composition, den site potential, etc. This knowl- 
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edge is essential for future management. 
2. Support livestock management in desert tortoise 

habitat which follows locally developed, site specific 
management recommendations which will improve or 
maintain specific sites until the requirements of the desert 
tortoise are more adequately defined. Due to currently 
documented forage intake requirements for the Desert 
Tortoise, restrictive reservations of forage for the preser- 
vation of this species is not considered to be warranted at 
this time. 

3. Support, promote, and solicit funding for the follow- 
ing research needs: 

a. Desert tortoise nutrition. 
1. Nutritional forage quality and quantity for mainte- 

nance, growth and reproduction. 
2. How desert tortoise obtain these nutrients. 
3. Interaction of livestock grazing and desert tortoise 

nutrition. 
b. Desert tortoise habitat. 
1. Physical impact of livestock grazing on burrows 

and dens. 
2. Impact of livestock grazing on plant community 

structure as it influences tortoise habitat. 
Such research should be developed, conducted and 

evaluated byan interdisciplinary research group which 
includes range scientists. 

4. Facilitate the continued multiple use of desert range- 
lands, promote and support coordination and communi- 
cation among agencies, interest groups, and researchers. 

5. Serve as a repository of information concerning 
proposed listings and actively evaluate these proposals. 
This will require active participation of affected state sec- 
tions. For example, the Arizona Section should be en- 
couraged to fully participate in the decision-making pro- 
cess affecting the listing of the Sonoran populations of 
the desert tortoise. 

B. Threatened and Endangered Species in General: 
1. Host/organize symposia on endangered species 

and the impacts on rangeland management (Multidisci- 
plinary approach). 

2. Encou rage dialogue through articles in Ran gelands. 
3. Identify research needs and funding priorities. 
4. Identify individuals with the background, knowledge, 

or expertise applicable to specific regions and concerns. 

Submitted by the Desert Tortoise Committee: James E. 
Bowns, Chair, Utah; Phil Ogden, Arizona; Jim Sullins, 
California; and Don Henderson, Nevada. 

Accepted by the Society Board of Directors at the Summer Meeting, Monter- 
rey, Mexico, on July 29, 1990. 

Requiescat in Pace 
William G. McGlnnies, Charter and current member of 

the Society for Range Management, died Nov. 15 in Tuc- 
son, Arizona, at age 91. 

McGinnies obtained his B.S. from the University of 
Arizona and his Ph.D. from the University of Chicago. He 
was professor of botany and range ecology at the Univer- 
sity of Arizona from 1926-1935; worked on the Navajo 
Indian Reservation with the Soil Conservation Service 
from 1935—1938; was in charge of range research at U.S. 
Forest Service's Southwestern Forest and Range Experi- 
ment Station, Tucson, Arizona, from 1938-1941; and was 
chief administrator of the Guayule Emergency Rubber 
Project in California from 1942-1944. He was director of 
the Rocky Mountain Forest and Range Experiment Sta- 
tion, Fort Collins, Cob., 1944-1954 and the Central 
States Forest Experiment Station, Columbus, Ohio, from 
1954-1960 for the U.S. Forest Service. He returned to the 
University of Arizona in 1960 to direct their Laboratory of 
Tree Ring Research and directed the University's Office 
of Arid Lands Studiesfrom 1964-1972, when he retired as 
Director Emeritus. His effectiveness as a leader in the 
management and ecology of arid lands is evident in his 
many publications, including Deserts of the World and 
Discovering the Desert. 

McGinnies' contributions to rangeland management 
were recognized by SRM in 1973 by honoring him with an 
Outstanding Achievement Award. He received SRM's Fel- 
low Award in 1977. The citation read: "WILLIAM G. 
MCGINNIES, SR. in recognition of his many significant 
contributions during early development of range man- 
agementas a profession, including the establishment of a 
range program at the University of Arizona in 1926 and 
laying the groundwork for the Department of Range Man- 
agement at Texas A&M; his leadership and significant 
contributions to range research over a long period of time 
and at several experimental ranges and forest and range 
experiment stations; his many significant publications, 
particularly on deserts, which provide basic background 
information for modern arid land studies; and the per- 
sonal donation of time and effort over a longer period to 
help achieve the objectives of the Society. 

He was a fellow of the World Academy of Art and 
Science, the Arizona Academy of Science, the Arizona- 
Nevada Academy of Science, and the American Associa- 
tion for the Advancement of Science. He was a member of 
Phi Kappa Phi, Xi Sigma Pi, Alpha Zeta, Gamma Alpha, 
Society of the Sigma Xi, Ecological Society of America 
and many other distinguished organizations. 

He is surved by his wife Rose, a sister, a daughter-in- 
law, and three grandchildren. 

Moving? 
If you are changing your address, notifying the post office is not sufficient to keep your 

journal coming on time. Please send your new address and the label with your old address to 
the Society for Range Management, 1839 York Street, Denver, Colorado 80206, USA. 



1992 SRM Convention 
Spokane, Washington 

Titles are now being solicited for papers to be presented at the 45th Annual Meeting of the Society for Range Management, 
February 9-14, 1992. Please complete the following form and submit to the program Co-Chairman by June 30, 1991. 

Title 

Membership in SRM 

Regular Student Non-Member 
Authors: 1st ___________________________ 0 0 0 

2nd _________________ 0 0 0 
3rd _________________ 0 0 0 
4th _________________ 0 0 0 

Indicate corresponding author with asterisk 

Corresponding author's address and phone no. ________________________________________________________________ 

I. Presentation preference 0 Poster 0 Traditional 0 Grad Student Competition 

Ii. Subject Matter (Check preference) 

Ecology Grazing Management Inventory & Evaluation Wildlife 

o Autecology 0 Animal Behavior 0 Methods 0 Wildlife Habitat 
o Synecology 0 Soil Effects 0 Measurements Relationships o Taxonomy 0 Grazing Systems 0 Techniques 0 Predator-Prey o Plant-Soil Relationships 0 Plant Response 0 Remote Sensing Relationships o Competition 0 Animal Response 0 Livestock,Wildlife 
o Succession Animal Nutrition Interrelations 
o Rangeland Reference improvements & Land 

Areas ReclamatIon 0 Livestock Diets o Ranchers Forum 
o Riparian 

0 Wildlife Diets 

o Nutrient Cycling 
0 Burning 0 Supplementation Rangeland Pests 
o Fertilization 0 Technology 

Ecophysiology 0 Chemical 0 Insects 
o Mechanical SoIls/Hydrology 0 Weeds 

o Germination 0 Seeding 0 Other 
o Photosynthesis 0 Strategies 

0 Erosion 

o Water Relations 0 Biological 
0 Hydrology Rangeland Social Science 

o Carbohydratesand Nutrients 0 Irrigation 
0 Nutrient Cycling 

o Rooting Behavior 0 Plant Selection 0 Plant-Soil Relationships 0 Economics 
0 Watershed Management 0 History o Allelopathy 0 Sociology o Plant Response to 0 Future Trends 

Defoliation 0 Professional Affairs 
o Rangeland Recreation 
o Other 

Please mail your completed proposal form to Dr. Rick Miller, SRM Program Co-Chair, HC-4.51, Hwy 205 Burns, OR 97720, Phone (503) 
573-2064. We will send forms and instructions for preparing your abstract. DEADLINE FOR ABSTRACTS IS AUGUST 1,1991. Authors will 
be notified of acceptance or rejection by mid-September. SEND FOUR (4) SELF-ADDRESSED PEEL-OFF GUMMED LABELS WITH YOUR 
PROPOSAL. These will be used to acknowledge your proposal and return you an abstract form. 

Traditional presentations must conform to 12 minutes in duration. Visuals must be standard 2X2 slides. The presenting author is to be a 
paidup member of SRM. Others may present papers/posters but will be charged an extra nonmember registration fee. Poster presentations 
are encouraged. 

Remember! Deadline for titles Is June 30, 1991 
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1991 Team winners in Washington, D.C. 

Universidad Autonoma Agraria "Antonio Narro", 1st Place Winn- 
ters in the Plant Identification contest: (I. to r. back row) Bruno 
Rodriguez, Marco T. Garcia, Mario Guzmon; (I. to r. front row) Juan 
Arreguin, Eustaguio Mora, Humberto F/ores, Martha Guerra, Genaro 
Rodriguez, and Fe/ipe Pacheco. 

University of Alberta, 1st Place Team in the Undergraduate Range 
Management Exam: (I. to r. front row) Marcia Hewitt, Julie MacDou- 
gall, Andrea Sissons, Chris Nykoluk, and Jodie Kekula;(I. to r. back 
row) Wendell Stauffer, Brian Olson, Coach Barry Irving, Byron Jon- 
son, and Murray Jorgensen. 

South Dakota State University, 2nd Place Winners in the Plant 
Identification Contest: (I. to r. Jack lsaacs, Misty Linabery, Shawn 
Weishaar, Rod Voss, Krecia Beitelspacher, Mary Sundstrom, Jeff 
Tomac. Not pictured is Coach Gary Larson. 

Utah State University, 2nd Place Team in the Undergraduate 
Range Management Exam: (I. to r. front row) Janae Prestwich, 
Melissa Biscornet; (I. (Or. back row) Jim Dobrowoiski (Coach), John 
Stewart, Matthew Garriga, Shane Green, GregSorensen, and Jason 
West. 
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High School Youth Forum Winners 

Youth Achievement Award. 

IF 

Nichia Huxtable, 2nd Place 

UniversidadAutonoma Chapingo, 3rd Place Winners in the Plant Antonio Narro University, 3rd Place Team in the Undergraduate 
Identification Contest: (I. to r. front row) Rigoberto Callojas, Antonia Range Management Exam: Pedro A. Lobato, Bruno Rodriguez, 
Gonza'lez, Bertha Rodriguez, L. Gerson Rincón, and Rafael Lavios; Coach Humberto Gonzales, Consuelo Pena, and Jose M. Gonzalez. 
(back row) Lucio Valencia, J. Ascencion Durán, Rodolfo Corral, 
Jorge Castrellon M., and Efrain Perez. 

Bill Carroll, 1st Place Zar,e Bone, 3rd Place 
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Readers Speak Out 
Editor, Rangelands 
Society for Range Management 
Denver, Colorado 80206 

Dear Gary: 
I have read the article "Whitehorse Butte Allotment— 

Poor Public Range Policy?" in the December, 1990, issue 
of Ran gelands. 

First of all, I strongly believe that the Society for Range 
Management should provide a forum for diverse views on 
range management. Therefore, I feel it is appropriate to 
publish the above-named article, even though I know a lot 
of people will disagree with it—and its publication. Even 

though I may strongly disagree with a statement, I will 
fight for the right of all to be heard. 

Second and more specifically, who is George Wuerthner? 
Only his place of residence is disclosed—and it isn't in 
eastern Oregon, the locale discussed in his article. I want 
an author's credentials when I read a critical article. 

The author makes his case based on arguments I have 
heard many times before. I do not agree with his blanket 
condemnation of BLM grazing management drawn from 
a limited perspective. He also belies the title by answering 
his own question, making it an open and shut case in his 
opinion. 

I am happy that our editorial policy encourages a pub- 
lished response to an author's viewpoints, and I trust it 
will continue in the same vein. I hope such responses can 
be published in a timely manner. 

Sincerely, 
Jack Bohning 
POB 441 
Prescott, Arizona 86302 

Ran gelands Magazine, Editor 
Dear Editor: 

As president of the Public Lands Council the past year, I 
both fostered and enjoyed a close working relationship 
with the Society for Range Management. It is exciting to 
me to read in the Executive Vice-President's Report 
(December Ran gelands) that this working relationship 
remains one of the highest priorities of the Society. 

Unfortunately, the task of Public Lands Council and the 
Society for Range Management in fostering this relation- 
ship is made extremely difficult when you publish an 
article such as "Whitehorse Butte Allotment-Poor Public 
Range Policy?" by George Wuerthemer. Certainly there 
are rangelands in need of improvement. A frank discus- 
sion of alternative approaches including livestock reduc- 
tions can be beneficial in leading toward development of 
a mutually acceptable course of action. In the guise of a 
professional analysis of the rangeland problems of a sin- 
gle allotment, Mr. Wuerthemer has preached a public 
position that advocates high grazing fees and widespread 
elimination of livestock grazing on public lands. His 
sweeping condemnation of the livestock industry is an 
attack on each and every public land permittee, myself 
included. 

Through publication of this article you as a profes- 
sional society have given credence to the radical views 
expressed by the author. I am certain that you have reig- 
nited distrust of the Society for Range Management in 
many ranching circles. The leadership of the Society for 
Range Management and of the livestock community will 
continue to build a strong working relationship. Regret- 
tably, you have made the task significantly more difficult. 

Sincerely, 
Jim Magagna 
Immediate Past President 
Public Lands Council 
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