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Associate Editor Nominations 
Journal of Range Management 

Replacements are needed for Associate Editors of the journal of Range Man- 
agement retiring from the Editorial Board in February, 1994. We are seeking 
nominees with expertise in the following general areas: animal ecology, eco- 
nomics, grazing management, plant physiology, plant ecology, improvements, 
and measurement/sampling. 

Associate Editors serve for 2 years with an optional 2 additional years with the 
concurrence of the Editor, 1RM. To nominate a candidate for this important and 
demanding position, ascertain that the individual is available and willing to serve 
and then send a letter of nomination to the Editor describing the nominee's 
qualifications. Interested individuals may nominate themselves. The candidate 
will be asked to supply a list of publications and an account of experience in 
reviewing manuscripts. 

Send nominations by 1 Sept. 1993 to: Gary Frasier, Editor, journal of Range 
Management, 1300 Wheatridge Ct., Loveland, Colorado 80537. 

SOCIETY FOR RANGE MANAGEMENT 

Colorado Springs in 1994 
The Quest for Excellence continues 

At the 1994 Annual Meeting in Colorado Springs, the standing committee on 
"Excellence in Range Management" will convene a symposium on: 

EXCELLENCE IN THE MANAGEMENT OF 
RANGE ECOSYSTEMS 

(a continuation of previous symposia on Range Management Success Stories) 
If you have a success story you would like to share that: 

• Demonstrates the value of a healthy range ecosystem, 
• Demonstrates the multiple values and uses of range resources, • Demonstrates good range ecosystem management, and 

• Can be used to tell the Public our story; 
That can be presented in a 15- to 20-minute, 

high quality, color, narrated VIDEO, 
You are invited to make a proposal for presentation at the symposium. 

Initial proposals can be in the form of a brief narrative of the Range Success Story, i.e., what has been 
demonstrated. From the initial proposals, the committee will select 6 to 8 for presentation and advise 
proponent to proceed with completion of the VIDEO. 

Proposals should be sent to: Mont E. Lewis, Jr., 1992 Range Excellence Committee, USDA Forest Service, 
P.O. Box 278, Wells, Nevada 89835 (phone 702-752-3357), by May 14, 1993. The committee will screen 
proposals and select those for presentation and so notify proponents by June 15, 1993, so VIDEO's can be 
completed during the summer. 
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President's Notes 

Dare We Soar with the 
Eagles 

The decade of the nineties is 
well under way. We as a society 
are striving to reach out to the 
next century. For some of you we 

may be moving too fast and for 
others we are too slow. Perhaps 
this means that our approach is 
reasonable, but that it must al- 

ways be reviewed and open to change. A concern for SAM 
is that we live in an age where, among other things, pro- 
tectionism, coupled with a concern for global environ- 
mental issues, thrives (and perhaps rightfully so when 
one looks at the concerns of toxic waste, crime, and the 
like). However, we are a society established with objec- 
tives which involve the use of management of a renewable 
natural resource. This may frequently find us champion- 
ing a cause which is not consistent with the thought 
process of the lay person. 

It is fitting that the theme of the46th Annual Meeting be 
Expanding Partnerships and Continuing Successes. One 
of the more significant activities the Society has pursued 
is that of partnerships and "partnering". Our concerted 
thrust, and perhaps visible image to the membership, has 
been that of external partnerships. At this meeting the 
newly organized Partnerships and Affiliations committee 
got off the ground. I would like to think that we also have 
many partnerships and a process of "partnering" internal 
to the Society. 

Our external partnerships are very important to us. We 
are not a large society. We have a lot of common goals 
with other professions and organizations, many of whom 
are also small, but others are quite large. Through a part- 
nership arrangement we can present a larger and more 
unified voice relative to our objectives and mission. 
Informal partnerships are developed through careful dis- 
cussion and deliberation with interested societies and 

organizations on issues and objectives of common inter- 
est to insure compatibility. We maintain partnerships with 
our sister societies, conservation groups and user groups. 
We, as have others, have chosen the term partnership 
carefully. The significant difference, although it may 
seem synonymical, is that the partnership concept does 
not embrace the same concept of total support for all their 
programs as does the term affiliation or coalition. 

On the positive side of partnerships, potential partners 
are seekIng us out for the purpose of developing a part- 
nership. I believe this speaks highly of the integrity and 
professional stature of the Society. Last summer Tread 
Lightly approached us regarding partnershipping on the 
use of ORV's and land disturbance. We find their objec- 
tives to be consistent with ours regarding land disturbance. 

Positive comments regarding partnerships for Envi- 
ronmental Improvement and Sustainable Livestock Pro- 
duction were presented at the Annual Meeting. Let me 
share only a few more thoughts with you. Recently a 

grazing lands conservation initiative for private grazing 
lands was developed and approved by National Associa- 
tion of Conservation Districts, American Farm Bureau, 
Society for Range Management, National Cattlemen's 
Association, American Sheep Industry, and American 
Forage and Grassland Council. The initiative is a volun- 
tary effort to enhance private grazing lands. It recognizes 
that of the more than 634 million acres of private'grazing 
lands, 400 million acres are rangeland, and strongly rec- 
ognizes the role of sustainable use with livestock grazing 
while providing better and dependable water supplies, 
benefits to urban America (including open space and 
wildlife habitat), opportunities for recreation, benefits to 
the global environment, and economic and social stability 
in rural America. This initiative could not have come 
about without trust of partnerships and should lead to the 
strengthening and development of new partnerships. If 
you have not seen the initiative, I encourage you to get a 
copy and look at it. One of the great possibilities of this 
initiative is that it focuses on land, values and uses in the 
area where the voting public resides! I would hope we can 
follow this with a similar initiative for the public lands! 
Another possibility that is in the discussion stage is a 
national policy symposium on the Conservation Reserve 
Program. Again there would be several players such as 
the National Association of Conservation Districts, Soil 
and Water Conservation Society, American Forage and 
Grassland Council, and SAM. We will be meeting with 
them to work on further developments. 

Do not be surprised at who you see identified as future 
players in the Partnership role. Part of a partnership is to 
obtain strength in pursuit ota common goal, but a second 
part is to continue working on educating and appreciat- 
ing each others' position. The NCA, for example, has 
developed a partnership with the AFL-CIO! 

For us to be effective in the external partnership arena, 
we must know what we believe. What does the Society 
stand for? What do you believe and what do you stand 
for? This is where the informal partnershiPS and "partner- 
ing" within the Society emerge. What do I believe in and 
stand for? I believe in biodiversity, sustainability, unity in 
concepts and terminology, wildlife habitat improvement, 
livestock grazing, range condition, endangered species, 
succession-stable state and threshold concepts, site 
conservation index, desired plant community, clean air, 
clean water, nonpoint source pollution, riparian vegeta- 
tion, multiple use of a renewable resource, ecosystem 
dynamics, and continuing education of the professional 
and of the lay public, among others. 

Now what does the Society believe in? It is my thought 
(continued on page 69) 
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Executive Vice-President's Report 
The 46th Annual Meeting is 

history. The first Annual Meeting 
for your Executive Vice-President. 
Everything looks different from 
that perspective. The Denver 
office requires almost 8 weeks of 
preparation forthe meeting: agen- 
das, awards, Board of Directors 
material, committee support, and 
annual operating budgets—clos- 
ing out last year's and develop- 

ing next year's, and preparing for the sale of publications. 
This, in conjunction with regular, on-going activities, is a 
totally consuming process for the SAM personnel. 

And how about that New Mexico Section, did they do a 
great job of hosting the meeting or what? I am sure they 
could also talk about preparation—in terms of months. 
The Annual Meeting is also a totally consuming job for the 
host Section. The SAM Annual Meetings are a huge job, a 
big business that requires many skills such as planning, 
negotiation, organization, finance, personnel manage- 
ment, and labor—wow, are they labor intensive! 

Everyone appreciated the fine facilities and well-run 
programs. On behalf of the Society, I express our appre- 
ciation to all the 1993 SRM Planning Committee chairs 
and to the numerous, unnamed individuals who served 
those committees: Ray Margo, Larry Hansen, and Larry 
Woodard, General Co-chairs; Gale Wolters, and Jerry 
Townsend, Executive Managers; Bob McQueen and 
George Chavez, Finance Officer; Geneva Dawkins and 
Ann Wolfe, General Secretary; Jerry Holechek and Bill 
Snyder, Section Liaison; Reldon Beck and kris Havstad, 
Program; Chuck Bazan and Lee keeslirig, Publicity; Len- 
don Parker and Phil Smith, Local Arrangements; Ben 
Creighton, Alton Bryant, and Mike Delano, Advertising 
Sales; Dan Abercrombie, Exhibits; Roy Carson and Ken 
Bishop, Registration; Bill Snyder and Don Renton, Hotel 
and Convention Center liaison; Gary Wood and Darrol 
Harrison, Session Operations; Jerry Elson and Tim Burke, 
Host Activities; Rod Replogle and kitty Mulkey, Audio- 
Visual; Greg Fenchel and Ramona Garner, Entertain- 
ment; Dwain Vincent and Cliff Sanchez, Field Tours; Bob 
Partido and Lavelle and Rose Thompson, Hospitality; 
Geneva Dawkins, Spouse Events; Chris Allison, Jed 
Elrod, and Kelly AlIred, Student Events; Ken Leiting, 
Local Transportation; Gerald Henke, Awards and Busi- 
ness Meeting; Richard Aguilar, Banquet; Larry Miller, 
Catering; Sandy Roberts, Program and Daily Trail Boss; 
Ken Bowman, Golf tournament; Bob Alexander, Past 
Presidents and Charter Members; John Tunberg, Presi- 
dents Reception; Elizabeth Wright and Joneen Cockman, 
Professional Women's Breakfast; Chris Hill, Geneva Daw- 
kins and Lavelle and Rose Thompson, Spouses' Coffee; 
Gary Wooten, Michael Martin Murphey Coordinator; Gail 

Turiberg, SRM Breakfast; Herman Garcia, Mixer; and 
David Mckay and Rich LaCasse, Volunteer Coordinators. 
Thanks to each and every one for a great meeting. 

Essential is another characteristic of the Annual Meet- 
ing. The meeting is essential for the business of the 
Society. Over 40 committees and task groups met to look 
after the business and carry out the programs of the 
Society. One hundred ninety-five technical and popular 
presentations and 138 posters focused on the scientific 
and technical aspects of range management, to advance 
knowledge, provide continuing education and share exper- 
iences in the science and art of managing rangeland 
resources. 

Almost 400 students registered, 126 students from 21 

colleges and universities competed in the University 
Range Management Examination, and I don't know how 
many participated in the plant judging and speaking con- 
tests. The future of rangeland resources and of the 
Society is secure in the able hands of these young people. 
The Youth and Student program is one of the Society's 
great strengths. 

The Annual Meeting provides the "critical mass" to 
conduct strategic planning. The first draft of the SAM 
strategic plan was developed with input of representa- 
tives from all Sections and represents a broad spectrum 
of the Society. Please view this as the first approximation 
of a continuing process. 

Society for Range Management 
Strategic Plan 

SRM's Mission is: To Promote and Enhance the Stew- 
ardship of Rangeland (grassland, pastureland, shrub- 
land, wetland, woodland and related) Resources to Meet 
Diverse Human Needs Based upon Science and Sound 
Policy. 

SAM's Vision is: Productive, Sustainable Rangeland 
Ecosystems. 

SRM's Guiding Principles to fulfill the mission and 
vision are to globally advocate: 

• Rangeland ecosystem sustainabi lity and stewardship 
• Economically, socially and environmentally accep- 

table uses of rangeland resources for the benefit of 
people 

• Basing resources management and policy on sound 
scientific principles and/or expertise 

• Providing forums for participation and exchange of 
diverse viewpoints • Operating through involvement and participation of 
members. 

We value: 
• Members, colleagues, partners, and employees 
• Rangeland resources 
• Science based technology • Public opinion. 

(continued on page 64) 
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Grazing Systems on the Edwards Plateau of Texas: Are They 
Worth the Trouble? 
I. Soil and Vegetation Response 

Charles A. Taylor, Jr., Nick E. Garza, Jr., and Terry D. Brooks 

By the turn of the century, the Edwards Plateau region 
of Texas had a well-developed livestock industry (Young- 
blood and Ccx 1922). Continuous heavy grazing by live- 
stock and the suppression of natural fires from this time 
until the drought of the 1950s significantly changed the 
vegetative complex (Smeins 1980). Excessive grazing 
reduced the protective plant cover, decreased infiltration 
rates, increased erosion, and accelerated the ingress of 
undesirable brush. 

Today, many Edwards Plateau ranchers are faced with 
deteriorated rangeland, poisonous plants, predators, animal 
health problems, brush infestation, variable precipitation 
patterns, expensive operating costs, unstable economy, 
and erratic markets. 

The modern rancher must effectively respond to all 
biological, physical, and economic factors to make a 

profit. Most producers recognize that long-term profita- 
bility is affected by grazing management. Grazing sys- 
tems based on livestock rotation with periodic grazing 
and resting of pastures represent an important part of 
grazing management. Following are some features of 
several different grazing systems in the Edwards Plateau. 

Why Do We Use Grazing Systems? 
Because grazing animals are selective, preferred plants 

are often excessively grazed. Overtime, preferred plants 
may be reduced in size and productivity or totally elimi- 
nated. Grazing systems for rangelands were initially deve- 
loped to provide rest periods to allow heavily grazed 
plants to recover. 

The Sonora Site 
The 3,460-acre Sonora Research Station is character- 

ized by rolling stony hill topography typical of the 
Edwards Plateau. The Edwards Plateau resource area 
encompasses approximately 24 million acres in west cen- 
tral Texas and is predominately rangeland with some 
cultivation largely confined to the deeper soils (Fig. 1). 
Currently, the region's vegetation is a complex mixture of 
grasses, forbs, and woody species (Smeins et al. 1976, 
Huston et al. 1981). The Station is primarily composed of 
the low stony hill range sites, and most soils of the Station 
are Tarrant silty clay or Tarrant stony clay which overlays 
a fractured limestone substrate. The most common mid- 
grasses are sideoats grama, Texas wintergrass, cane 

Authors are with the Texas A&M University Research Station, P.O. Box 918, 
Sonora, Texas 76950. 

Fig. 1. The Edwards Plateau Region of Texas. 

(bluestem, Texas cupgrass, and Wright's threeawn. Dom- 
inant short grasses are curlymesquite, red grama, hairy 
tridens, and hairy grama. Dominant woody plants include 
live oak, ashe juniper, Mexican persimmon, and honey 
mesquite. 

The elevation of the Experiment Station is approxi- 
mately 2,100 ft. The average growing season is 240 days 
with warm summers and mild winters. 

Meteorological data has been collected on the Experi- 
ment Station since 1918 (Fig. 2). Precipitation is highly 
variable, typical for semi-arid rangelands, and has ranged 
from 6.3 inches to 41.5 inches per year over a 79-year 
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Fig. 2. Mean and Median Precipitation (1919-1992) on the Sonora 
Research Station. 
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period. Long-term annual precipitation has averaged 22.6 
inches whilethe median precipitation has been consider- 
ably lower with a value of 17.3 inches. 

How Many Different Grazing Systems Are There? 
The number of possible grazing and resting combina- 

tions used on rangeland is almost infinite. Our research 
encompasses deferred-rotation and intensive grazing 
systems. 

1) Deferred-rotation grazing systems have no more 
than two pastures per herd of livestock, and the length of 
grazing periods equals or exceeds resting periods. Rest 
periods generally vary from 3 to 6 months, but may be as 
long as 12 months. An example of this type of grazing 
system is the 4-pasture, 3-herd. Each pasture is grazed for 
12 months and then rested for 4 months. 

2) Intensive grazing generally utilizes three or more 
pastures per herd. Two examples of intensive grazing 
management are short-duration grazing (SDG) and high- 
intensity, low-frequency grazing (HILF). To prevent 
confusion about what distinguishes SDG from HILF, I 

offer this definition of the two as reported by Kothmann 
(1980): "criteria for separation are that HILF systems 
generally have grazing periods greater than two weeks, 
rest periods longer than 60 days, and grazing cycles 
greater than 90 days; both systems have three or more 
pastures per herd, but SDG is characterized by relatively 
short grazing periods (less than 14 days) and rest periods 
not exceeding 60 days". 

Where is The Research information? 
Research was begun on the Sonora Research Station in 

1948 to determine the proper stocking rates for these 
ranges grazed continuously with different kinds and 
combinations of animals. This work was continued for 
over 30 years, and during the past 10 years, studies have 
been conducted to determine the correct stocking rate, 
optimal number of pastures, and proper rest period 
needed for SDG systems. 

Deferred-rotation grazing system research was initiated 
in 1949. Dr. Leo Merrill developed and implemented the 
4-pasture, 3-herd grazing system and compared livestock 
and vegetation responses from this system (stocked at 32 
animal units/section) to continuously grazed systems at 
three rates of stocking (16, 32, and 48 animal units/sec- 
tion). No advantage in livestock gains was recorded for 
the early years of this study; however, vegetation in the 
deferred pastures was obviously improving; there was a 
steady trend toward improved range conditions. Follow- 
ingthe severe6-year drought of the '50's (i 11 inches per 
year), pastures with light stocking rates or under de- 
ferred-rotational grazing at moderate stocking rates 
improved in range condition (i.e., sideoats grama, Texas 
cupgrass, and other midgrasses and perennial forbs 
increased in the vegetative complex). The deferred rota- 
tion pastures were originally stocked at 32 au/section, but 
in 1959 the rate was increased to 43 au/section because 
excess forage was being produced. Range condition was 

maintained under the deferred grazing systems until 
1968. However, because of the increased stocking rate 
and continual increase of juniper, improvement in range 
condition in the deferred grazing system was halted and 
for some years, the trend was actually downward. 

Intensive grazing system research was initiated on the 
Sonora Research Station in 1970. The first attempt at this 
type of grazing system involved 7 equal size pastures with 
one herd of livestock. Each pasture was grazed for 22 
days and then rested for approximately 132 days; the term 
high-intensity, low-frequency (HILF) was coined and 
used to identify this type of grazing system. 

Livestock movement was based on a calendar date and 
stocking rate was initially set to approximate a moderate 
grazing pressure. Higher successional grasses (i.e., side- 
oats grama, Texas cupgrass) responded very favorably to 
this type of grazing system; however, livestock perfor- 
mance was less than optimum, especially at heavier 
stocking rates and during periods of either limited plant 
growth or dormancy (Taylor et al. 1980). 

Approximately 7 years after the HILF grazing system 
had been established, the graze/rest periods were changed 
to a 7-day graze period with a 42-day rest period, thus a 
SDG system. Livestock production was enhanced by 
changing from a HILF to a SDG system, but a decrease in 
standing crop resulted. Available vegetation under SDG 
was only one third of HILF and was 25% lower than the 
standing crop of a 4-pasture, 3-herd grazing system. 

A stocking rate study representing a simulated SDG 
system was initiated in 1980 and continued through 1985 
(Ralphs et al. 1990). Four stocking rate treatments rang- 
ing from the recommended rate for moderate continuous 
grazing to 2.7 times the recommended rate evaluated the 
effects on standing crop and plant species changes. Pas- 
tures were alternately grazed for 3 days and rested for 51 
days. For this study, warm-season midgrasses (i.e., side- 
oats grama) declined and stoloniferous short grasses 
(common curlymesquite) increased under SDG across all 
stocking rates. Forage availability declined in direct pro- 
portion to increasing stocking rates. At the beginning of 
the study, sideoats grama occurred in large robust 
bunches. As the study progressed, heavy grazing removed 
the old growth and caused the clumps to break down into 
individual tillers. 

Another study conducted adjacent to the stocking rate 
study, on the sample range site, also resulted in a sub- 
stantial decrease in midgrass cover under SDG (stocked 
1.76times moderatestocking rate) overasix-yearperiod. 
Midgrass cover declined 50% in the SDG compared to 
moderate continuous grazing. Species composition in 
the SDG treatment changed from midgrasses to stolonif- 
erous short grasses with a substantially increased rate of 
erosion. The data indicated that a shift in species compo- 
sition (midgrass to sodgrass) reduced total plant cover 
and that the midgrass cover was more persistent during 
the dormant season than the shortgrass cover, which 
quickly deteriorated when dormant. Midgrasses and total 
standing crop for the HILF and continuous grazing man- 
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agement systems remained fairly constant. Midgrasses 
not only produce more grazeable forage than stolonefer- 
ous shortgrasses but they also help reduce surface runoff 
and erosion (Taylor et al. 1980, Thurow et al. 1987). 

Research projects, on the Sonora Research Station, 
have closely examined the effects of livestock impacts 
under SDG on the soil hydrologic characteristics (McCalla 
et al. 1984, Warren et al. 1986a, Warren et al. 1986b, 
Thurow et al. 1986). These experiments were conducted 
on sites with bare soil (no vegetation cover) and on sites 

Fig. 3. The Effects of Stocking Rate on Water In filtration and Soil 
Erosion. 

with a natural cover of vegetation. 
In general, thesestudies indicated that infiltration rates 

were lower and sediment production (erosion) was higher 
for treatment pastures following short-term grazing peri- 
ods in SDG compared to control pastures (no livestock) 
(Fig. 3). Thurow et al. (1988) attributed the majority of the 
treatment effect to the amount of plant cover. 'The 
amount of cover was more important than the type, indi- 
cating that protection of soil structure from direct rain- 
drop impact was the primary function of cover on infiltra- 
tion." These results indicate that a minimum of about 
300-500 lb/ac of total organic cover is necessary to 
reduce the harmful effects of raindrop impact and to pro- 
vide enough obstacles to slow overland flow of water so 
that soil erosion is kept to a minimum. 

The clayey soils on the Experiment Station, although 
subject to deterioration when abused, are resilient and if 
given proper management (i.e., moderate stocking rate, 
proper rest period) will recover. Livestock churning the 
soil with their hooves will further break down the remain- 
ing soil aggregates (Fig. 4). Therefore, in terms of SDG, 
three very important questions should be asked, "What is 
the optimum number of pastures needed, what is moder- 
ate stocking rate, and what is a proper rest period for soils 
of the Edwards Plateau?". 

Our results indicate that in the Edwards Plateau, HILF 
grazing tactics should be employed during the major part 
of the growing season (May-September) to allow long 
rest perios for both the soil and vegetation to recover. For 
the dormant period of the year, SDG tactics can be 

employed to enhance livestock production, without dam- 
aging the warm-season midgrasses. 

.2 If breeding sheep and goats are part of the animal 
mixture, they should be removed from the grazing system 

.2 during lambing and kidding season or they should be 

2 dispersed among all of the pastures and left until kids and 
W lambs are large enough to travel with their dams without 

being separated. Annual forbs can represent a rather 

large portion of the vegetation complex during the late 
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Fig. 4. ConceptualArchitecture of a SoilAggregate and the Changes 
in Soil Aggregate Structure caused by Trampling under Wet and 
Dry Conditions. 

dormant and early spring period. We feel the most eff i- 
cient way to harvest these plants is to disperse the sheep 
and goats over the entire grazing system and allow them 
to graze each pasture continuously. We believe that 
adopting this type of grazing system management in con- 
junction with moderate stocking rates will allow the 
resource manager to meet his goals of soil stability and 
vegetation improvement. 

Based on our previous experience and research results 
we present the following conclusions relative to vegeta- 
tion and soil response to intensive grazing systems: * Rest, rather than intensive livestock activity, appears 

to be the key to soil hydrologic stability. Results indi- 
cate that a minimum of 90 days of rest may be 
needed, under certain environmental conditions, for 
the soil to recover from intensive livestock grazing. 
Short rest periods of 50 days or less during this grow- 
ing will favor the shortgrasses (Fig. 5). * Expectations of rapidly improving deteriorated ran- 
geland using SDG is a false-positive perception. 
Regeneration of preferred species will always be a 
slow process due to the presence of competing vege- 
tation and influenced by precipitation, soil type, 
intensity and frequency of grazing, and length of 
deferment. * SDG systems stocked at greater than moderate 
stocking rates significantly reduces the midgrass 
component of the vegetative complex. * The protection of soil structure from direct raindrop 
impact is the primary function of cover on infiltration. 
A minimum of 300—500 lb/ac of total organic matter 
cover is necessary to reduce the harmful effects of 
raindrop impact. Midgrasses (i.e., sideoats grama, 
cane bluestem, Texas cupgrass) allow significantly 
greater amounts of water infiltration and significantly 
less amounts of soil erosion than short grasses (i.e., 
common curlymesquite, red grama, hairy tridens). 

49-day cycle (SDG) 98-day cycle (HILF) 

ZlYear I El Year 2 Year 3 Eh'ear 4 

Fig. 5. Midgrass and Short grass Production Measured from SDG 
and HILF Grazing Systems. 

* There is no evidence of any hydrologic benefit from 
livestock trampling or "hoof action". However, there 
is strong evidence that as intensity and frequency of 
trampling increases, soil hydrologic properties de- 
crease. * Infiltration rates are mostly reduced immediately 
after trampling. This would seem to accelerate 
drought conditions due to an immediate, mechani- 
cally induced decrease in infiltration rates due to 
trampling. 

It must be remembered that the inherent low potential 
productivity of Edwards Plateau rangeland severely limits 
the alternatives available to ranchers to enhance produc- 
tivity or correct management mistakes. Since recovery 
may be slow and expensive, grazing management on 
these ranges should be planned carefully to avoid mis- 
takes that result in deterioration of the soils and vegetation. 
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Grazing Systems on the Edwards Plateau of Texas: Are They 
Worth the Trouble? 
II. Livestock Response 

Charles A. Taylor, Jr., Nick E. Garza, Jr., and Terry D. Brooks 

Grazing systems implemented on ran gelands have 
generally been designed to improve or maintain range 
condition. Grazing systems designed for use on tame 
pastures generally aim to maximize animal production. 
During the past decade, grazing systems developed for 
tame pastures have been applied to rangelands in an 
effort to increase livestock production. 

Before we discuss the effects of grazing systems on 
livestock production, it seems appropriate to discuss dif- 
ferences between range management and tame pasture 
management. Tame pastures usually have a few plant 
species that are highly resistant to grazing. Expensive 
cultural practices may be employed to increase forage 
quality and quantity (i.e., fertilizer, irrigation, etc.). High 
stock density and grazing pressure may be necessary to 
improve grazing distribution and prevent the accumula- 
tion of mature forage (most forage is consumed at a 
immature growth stage). Grazing is usually restricted to 
the growing season, thus removing the need to conserve 
forage for dormant season grazing. Tame pastures are 
usually developed in high rainfall areas or on deep, pro- 
ductive homogeneous soils with access to supplemental 

irrigation. All of this results in large investments per unit 
area of land, with increased emphasis on livestock 
production. 

In contrast, rangelands consist of irregular terrain and 
complex mixtures of plant species that vary in palatabil- 
ity, production and resistance to grazing. Most range- 
lands are located in arid and semi-arid regions where 
precipitation is low and variable. Soils may be very shal- 
low or very rocky and may be very heterogeneous and 
subject to severe erosion if adequate amounts of vegeta- 
tion are not present. Grazing pressures and animal densi- 
ties are generally moderate to low; this, in combination 
with the differential growth and maturation of range vege- 
tation makes grazing distribution problems the rule rather 
than the exception. Plant growth is usually limited to very 
short periods during the year; regrowth following defolia- 
tion may be very slow or non-existent due to lack of 
moisture. Livestock may have to survive on dormant vege- 
tation for many months of the year and secondary plant 
succession is necessary for the forage resource to survive. 

Unfortunately, tame pasture management techniques 
have been attempted on Texas rangelands without a full 
understanding of the effects of increased animal impact. 
Some supporters of intensive rotation grazing systems 
propose that heavy stocking and high livestock densities 

Authors are with the Texas A&M University Research Station, P.O. Box 918, 
Sonora, Texas 76950. 
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(i.e., hoof action, increased animal impact) may be advan- 
tageous to the range ecosystem (Savory 1978, 1979). 

In order to address these questions the Sonora Research 
Station initiated two 7-pasture, 1-herd grazing systems in 
1983. One had a grazing cycle of 49 days with a 7-day 
graze period and a 42-day rest period (SDG). The other 
7-pasture grazing system had a 14-day graze period with 
an 84-day rest period and a 98-day cycle (HILF). We also 
had a 14-pasture 1-herd grazing system with a variable 
cycle length, depending upon weather and growing con- 
ditions. Two complete 4-pasture, 3-herd grazing systems, 
one with brush control and one without, also exist on the 
Research Station. All of these grazing systems had the 
same stocking rate and same ratio of grazing animals (i.e., 
cattle, sheep and goats). Heifers represented the cattle 
component while Rambouillet ewes and Angora nannies 
represented the sheep and goat grazing, respectively. 

Heifer and sheep performance from 1985 until 1988 (3 
years) in the 5 treatments is presented in Table 1. These 
data show that heifer gains from the 4-pasture, 3-herd 
brush control grazing system were greater compared to 
the other grazing systems. It is the authors' opinion that 
brush control had more to do with the increased heifer 
production than the grazing system. A discussion of the 
benefits of brush control is beyond the scope of this 
paper; however, to enhance the understanding of these 
data, we offer these hypotheses. 

Juniper is a fire-intolerant brush species that rapidly 
invades the Edwards Plateau region of Texas and signifi- 
cantly reduces herbaceous forage production. Because 
all four pastures of the 4-pasture, 3-herd system had been 
treated with some type of mechanical brush control in 
1969 (2 pastures were root-plowed, one was front-end 
grubbed, and the remaining pasture was chained two 
directions with a heavy anchor chain), juniper is found in 
limited amounts relative to the other grazing systems. 
Because of this, pastures in the 4-pasture brush control 
treatment are more productive in terms of the higher 

Grazing system 

7-past, 49-day cycle4 

Heifer p 

1985-88 

(lbs/ac)' 
7.1 

roduction 
Production 
efficiency3 

(%) 
98 

Sheep p 

1985-88 

(lbs/ac)2 
7.9 

roduction 
Production 
efficiency 

(%) 
138 

7-past, 98-day cycle4 7.2 99 6.5 114 
14-past, flexible cycle4 6.1 84 3.6 63 
4-past, 3-herd4 7.0 97 4.8 85 
4-past, 3-herd' 8.8 122 5.7 100 

'Heifer gain (lbs/ac). 
'Sheep production includes both lamb and wool production (lbs/ac). 
'Determined by dividing each production value by the average value of the 
column (i.e., if production value mean of column then production efficiency 
100%). 
4No brush control. 
'Brush was controlled in this grazing system in 1969. 

successional grasses. Even though the stocking rates are 
the same for all treatments, the grazing pressure [ratio 
between animal demand and available forage at any 
instant, (Scarnecchia and Kothmann 1982) was signifi- 
cantly lower for the animals grazing in the 4-pasture 
brush control treatment. The removal of juniper has two 
important benefits: (1) selective grazing pressure is lower 
for higher productive grasses, allowing for faster range 
improvement (i.e., juniper reduces the pasture area avail- 
able for grazing, therefore increasing grazing pressure on 
remaining herbaceous forage) and (2) lower grazing 
pressure provides the grazing animals with greater quan- 
tity and quality of forage, which results in greater lives- 
tock production. While heifer production was enhanced 
by brush control in this study, sheep production appeared 
not to be affected. Previous research on the Sonora 
Research Station has shown that sheep production is less 
affected by heavier grazing pressures than cattle pro- 
duction. 

While it is easy to understand why heifer production 
was greater in the 4-pasture brush control treatment, it is 

Table 1. Heifer and sheep response (production averaged over 
three years) from five grazing systems (1985 through 1988). 
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difficult to understand why both heifer and sheep produc- 
tion was less in the 14-pasture flexible grazing treatment. 
Management in the 14-pasture system was flexible rela- 
tive to rate of rotation and length of stay in any given 
pasture. Rotation cycles ranged from 45 to approximately 
90 days. Length of stay in any given pasture ranged from 1 

to 13 days depending upon the relative carrying capacity 
of a pasture and desired rate of rotation (amount of vege- 
tation was measured in each pasture at least 3 times per 
year). However, all of this intensive management did not 
result in either increased vegetation or livestock pro- 
d uction. 

Proponents of SDG or intensively managed grazing 
systems suggest that a significant increase in livestock 
production can be expected following implementation of 
SDG. This was not the case for this study and wethink it is 

important for us to understand why livestock production 
was not enhanced with the adoption of intensive man- 
agement practices. The important biotic and abiotic fac- 
tors were similar among all of the treatments. Stocking 
rate and animal species were the same. Range sites were 
equally represented in each treatment. With the excep- 
tion of the brush control treatment, brush canopy cover 
was essentially the same. Herbaceous species composi- 
tion and precipitation were the same across treatments. 
Supplemental feeding and other livestock management 
practices were the same. Even pasture size was similar for 
each treatment, 20 to 80 acres per pasture. Since all of 
these factors were similar, then what made the difference? 

First of all, animals are selective grazers; they don't 
uniformly graze all plant species. This is the basic tenet 
for subdivision and implementation of grazing systems 
on rangelands: to give us some control of the frequency 
and intensity of plant harvest. Because animals are selec- 
tive grazers, grazing distribution problems always occur, 
especially on rangeland. Grazing distribution problems 
can be classified into three principal categories: (1) spa- 
cial selective grazing, (2) topographic selective grazing 
and (3) species selective grazing. Spacial selective graz- 
ing is related to the uniformity of forage utilization 
between and within different range sites and at varying 
distances from water. This problem can be partially 
solved by creating smaller pastures and utilizing different 
mixtures of animal species. Topographic selective graz- 
ing problems are related to the type of terrain while spe- 
cies selective grazing is related to individual animal pref- 
erences for plants. Both topographic and species selective 
grazing problems can be reduced by grazing more than 
one animal species. 

Grazing management directed toward solving grazing 
distribution problems and determining optimum plant 
harvest are two positive practices on semi-arid range- 
lands which can increase livestock production within 
economic bounds. The 14-pasture flexible system did not 
significantly improve grazing distribution or enhance for- 
age harvest efficiency, relative to the other grazing 
treatments. 

What was significantly different about the 14-pasture 

system was an increase in the livestock density (the 
number of specified animals per unit-area of land at any 
instant). Livestock density averaged 3.8 acre per AU for 
the two 7-pasture systems, 20 ac per AU for the two 
4-pasture, 3-herd grazing systems, and varied from .56 to 
2.2 acre per AU for the 14-pasture intensive grazing sys- 
tem. Previous research indicates an increase in livestock 
density should not reduce livestock performance (Walker 
et al. 1989). However, a large increase in the number of 
pastures could significantly increase the amount of live- 
stock travel (Walker and Heitschmidt 1986) and also 
affect animal foraging strategy. It is the authors' opinion 
that livestock peformance in the 14-pasture system was 
reduced, relative to the other treatments, because of: (1) 
additional stress associated with frequent moves, 2) dis- 
ruption of grazing activity, and 3) increasing grazing 
pressure which restricted livestock selectivity (Table (2). 
Livestock production efficiency values were 84 and 63%, 
respectively, for cattle and sheep from the 14-pasture, 
1-herd grazing system (Table 1). However, after the 14- 
pasture system split into two separate 7-pasture systems, 
the average production efficiency values for both systems 
increased to 94 and 98%, respectively, for heifer and 
sheep production. 

What Have We Learned? 

Grazing systems based on the rotation of livestock with 
periodic grazing and resting of pastures represent only a 

part of grazing management. Designing and implement- 
ing grazing systems before the other basics of grazing 
management have been properly planned and imple- 
mented will generally result in failure. Proper grazing 
management should: 

1) conserve soil and other natural resources 
2) achieve management goals for forage production 

and range improvement 
3) meet specified livestock goals 
4) be compatible with personal goals and objectives of 

manager 
5) be profitable 

If a manager decides that an intensive grazing system 
(i.e., SDG) is needed for his particular operation, we 
recommend the following for the Edwards Plateau region 
of Texas. 

* Stocking rates should not be increased due to imple- 
mentation of SDG. Regardless of the grazing system 
used, maximum profit will generally occur at a mod- 
erate stocking rate where forage availability does not 
restrict the animal's selection of high quality forage 
or restrict intake (Fig. 1). 

* 
7—8 pastures is maximum number of pastures needed 
to optimally manage SDG systems. * Use existing fences as much as possible (if a grazing 
distribution problem does not exist, further subdivi- 
sion of existing pastures may not increase efficiency). 

* Long grazing cycles (i.e., HILF with approximately 
100-day cycle length) should be employed during the 
major part of the growing season (approximately 
May through September). 
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Fig. 1. Net returns from four grazing systems at moderate and heavy 
stocking rates 1970—1982. 
* SDG strategies (cycle length approximately 50 days) 

can be employed from approximately September 
until January. * Continuous grazing should be implemented from 
January through April for ranches that carry either 
breeding sheep and/or goats (this is based on lam b- 
ing and kidding dates). Based on carrying capacity 
on each pasture, the sheep and goats should be dis- 
tributed among all of the pastures. Cattle can con- 
tinue with their normal rotation schedule during this 
time. 

These are general guidelines and may not fit into every 
ranching operation; however, we feel that long rest peri- 
ods are needed during the major part of the growing 
season to allow the more productive midgrasses to re- 
cover from grazing. Also, long graze periods during this 
period of the year should not reduce livestock production 
if proper grazing pressures are maintained. Shorter graze 
periods can be implemented during the dormant period of 
the year to enhance livestock production without hurting 
the warm-season vegetation. Also, annual forbs can 
represent a rather large portion of the vegetative complex 
during the late dormant and early spring period. We feel 
the most efficient way to harvest these plants is to dis- 
perse the sheep and goats over the entire grazing system 
and allow them to graze each pasture continuously. 

Grazing system 

7-past 49-day cycle' 

Heifer p 

1989-91 

(lbs/ac) 
6.2 

roduction 
Production 
efficiency 

(%) 
103% 

Sheep p 

1989—91 

(lbs/ac) 
4.9 

roduction 
Production 
efficiency 

(°h) 
106% 

7-past 98-day cycle' 5.8 97% 4.4 95% 
7-past 49-day cycle2 5.9 99% 5.1 110% 
7-past 98-day cycle2 5.3 88% 3.9 85% 
4-past, 3-herd' 5.7 96% 4.2 91% 
4-past, 3-herd' 7.1 ll8% 5.3 114% 

We also conclude that livestock production is not sig- 
nificantly different between intensive and deferred-rotation 
grazing systems when moderate grazing pressures are 
employed. Grazing systems are only one component of 
grazing management. They should be left to the final and 
not the initial stage of ranch planning (i.e., the type of 
grazing system used should facilitate the goals, objec- 
tives, and resources of the rancher). 

Are Grazing Systems Worth the Trouble? 
Yes, grazing systems are certainly worth the trouble 

when they facilitate the implementation of biologically 
and economically sound grazing management principles. 
Furthermore, the appropriate kind of grazing system will 
vary from one ranch to another, depending upon the 
goals and objectives of the ranch manager and the 
resources of the ranch. 
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Table 2. Heifer and sheep response to six grazing systems from 
1989 through 1991. 

0 
SOURCE: Conner and Taylor 1988 

tSame grazing systems as represented in table 1 but different years. 
2Grazing systems developed from 14-past system in table 1. 
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Range Management Education: Future Agency/Industry 
Needs 

Joseph L. Schuster 

Editor's Note: 
This paper was presented as part of a panel on Range Manage- 

ment Education sponsored by the Society for Range Management 
and the RSEC (Range Science Education Council) at the 1992 SRM 
Annual Meeting in Spokane, Washington. 

The contribution of rangelands to the earth's life sup- 
port system and economic welfare of its people is tre- 
mendous. As the demand on rangeland resources escal- 
ates with increasing population pressure, the need for 
sustainable, multiple use management will become even 
stronger. Social, economic, and political pressures will 
continue to bring about changes in range resource use. 
Non-traditional uses of rangelands and societal demands 
for a safe environment dictate a more interdisciplinary 
approach to resource management. The complexity of 
natural resource management on public and private land 
will require the range manager to have both biological 
knowledge and integrative skills. Information technolo- 
gies, which aid the systems approach to natural resource 
management, will be essential tools of range resource 
managers in the future. Range management educators 
must react to this need with the right curricula for gradu- 
ates and continuing education opportunities for post 
graduates. 

Socio-Economic-Political Issues 

A recent report by the faculty of the Department of 
Rangeland Ecology and Management of Texas A&M Uni- 
versity (1991) identified several socio-economic-political 
issues impacting rangelands and rangeland resource 
management. This section draws extensively from that 
report. 

Global Trends 
As we approach the twenty-first century, business sur- 

vival in the United States and other highly developed 
countries will depend on their ability to compete globally 
in specialized markets with high cash value products. 

Three general categories of work are emerging with the 

global economy: (1) tasks that are repetitive and/or focus 
on mass production, (2) provision of person-to-person 
services; and (3) "symbolic analytical services" which 

The author is Head, Department of Rangeland Ecology and Management, 
Texas A&M university, College Station, Texas. 

focus on problem solving, problem identifying and stra- 
tegic brokering. The health of the United States economy 
will be highly dependent on our ability to compete in each 
of these three areas, but particularly to produce symbolic 
analysts. The implication to range management educa- 
tion is a greater demand for individuals who can analyze 
complex problems, develop alternative solutions and 
organize action to implement change. Rangelands will 
continue to produce livestock for human food (mass pro- 
duction), but will also be called on to provide recreational 
opportunities (person-to-person services), water, and 
numerous environmental benefits. Providing the mix will 
require problem identification, problem solving, and stra- 
tegic brokering. 

Rangeland-oriented businesses will develop a greater 
diversity of enterprises with greater emphasis on non- 
traditional production systems. American ranchers will 
increasingly find greater competition from countries 
which can produce livestock products at lower prices. 
Corporate users of rangelands are expected to increase 
and become multi-national in structure. The complexity 
of the business environment imposed by such organiza- 
tion will place a greater demand for rangeland manage- 
ment specialists with integrative skills. 

Emerging global environmental issues will increase the 
need for expertise in environmental law. International 
conflict over sovereign rights and global rights will 
approach those similar to individual property rights and 
societal imposition of law that over reaches those rights, 
e.g., the Endangered Species Act. 
NatIonal Trends 

Environmental and natural resource agencies are being 
challenged to provide more policy assessment and to 
focus more on integrated, regional projects. Policy assess- 
ment and integrated projectswill require use of organized 
knowledge bases. This new role will increase the need for 
broader technical skills/system analyst capability among 
agency personnel. These increased needs for skills and 
training will result in more agency people returning to 
universities for graduate studies and a greater demand for 
agency sponsored continuing education courses. This, 
plus the demand from private organizations, should 
increase the demand for ecological research and impact 
assessment on both the national and global scale. 

The trend of more public involvement in the use of 
private rangeland will continue. Private rartgeland is 

The author wishes to thank Harlan De Garmo and Greg Hendricks of the 
SCS; Billy Templeton and Kent Kotters of the BLM; and Deen Boe and David 
Stewart of the FS for their help in supplying agency data and review. FE. 
Busby provided helpful review and suggestions. 
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increasingly being used for non-traditional enterprises 
such as native and exotic wildlife production and other 
recreational uses. Increasing scarcity of communal re- 
sources, such as water, will result in more pressure on 
range managers to limit adverse impact on the environ- 
ment. Requirements for "conservation compliance" pro- 
grams designed to encourage conservation and public 
concern for preservation of "endangered species" and 
biodiversity are central issues attracting public attention 
to privately owned rangelands. Rangeland professionals 
will increasingly find themselves involved as technical 
experts and/or mediators between public and private 
interests. 

The controversy over use of public lands will acceler- 
ate. All of the private land issues mentioned above are 
applicable to public lands. While conservation compliance 
is a term not normally applied to public land use, public 
land users are under increasing pressure to meet conser- 
vation compliance-like requirements. In addition live- 
stock grazing and other commercial uses of public lands 
will continue to be challenged. Agencies charged with 
managing these public rangelands will have to adjust to 
management of rangelands for alternative uses. The 
result will be a new type of range management specialist 
in federal agencies. The current review and revision of the 
Office of Personnel Management (OPM) Range Conser- 
vationist series identifies these trends. 

Curricula in institutions of higher learning will have to 
focus more on components of systems thinking to pro- 
duce the symbolic analyst for the diversity of range pro- 
fessional jobs. Higher education's approach to teaching 
natural resource management will require considerable 
restructuring to integrate social, economic and biological 
knowledge with a systems perspective. Examples are the 
need for problem solving and conflict resolution subject 
matter early in undergraduate curricula and the develop- 
ment of MBA type masters degrees in natural resources 
management. 

Demographic Influences 
Demographic changes are putting pressure on range- 

land worldwide and particularly here in the United States. 
For example, in 1990 over fifty percent of the population 
of Texas lived in six counties. The average rancher was 
fifty-eight years of age and had been ranching fortwenty- 
seven years. Fifty percent of them did not know if their 
children would operate the family ranch after their retire- 
ment (Hanselka et al. 1990). 

When ranches sell, they are either selling to other ranch 
owners or being broken into ranchettes and sold to non- 
ranchers. This will result in a few large, but many smaller 
units; an increase in absentee landlords; and new, often 
inexperienced, land-owners and managers. Fifty-two per- 
cent of ranchers in Texas operate less than 640 acres 
while a few ranches are getting larger. Most Texas 
ranches are small and getting smaller. Smaller land- 
owners and managers will have different land manage- 
ment objectives, and thus need different technologies 
than larger operators. 

As our population shifts from farms and ranches to the 
city, congressional redistricting to reflect population cen- 
ters will result in fewer voices for rural rangeland areas. 
Urban populations are already influencing range man- 
agement practices on public and private lands. The range 
profession of the future may well look upon the urban 
public as one of its clientele. 

Trends in Ecological Sciences Staffing for Tech- 
nical Assistance on Private Lands 

An in-house analysis of staffing of selected ecological 
sciences by the Soil Conservation Service (SCS), the 
agency with primary responsibility for providing techni- 
cal assistance to private land owners, revealed several 
disturbing trends in the hiring of ecological science 
related specialties (SCS, USDA 1991 b). 

1. In 1980 there were 114 wildlife biologists within the 
SCS; in 1990 there were 85, a decrease of 26%. There 
were nine states with no biologists. 

2. In 1980 there were 73 foresters within the SCS. This 
number declined 37% to 46 in 1990. 

3. The number of agronomists fluctuated, but decreased 
from 94 to 84 between 1980 and 1990. 

4. Range conservationist positions declined from 308 
in 1980 to 240 in 1990, a 22% decrease. 

5. Recreation specialist positions decreased from 6 in 
1980 to one in the national headquarters in 1991. 
This is quite alarming in that the Soil Conservation 
Service has been given the leadership within the 
USDA in providing technical recreation assistance 
to private land owners. 

All ecological sciences staffing has declined in the last 10 
years. Range actually declined the least with 22%. 

At the same time the total number of full-time SCS 
employees declined only 7%. Unfortunately, many of the 
remaining ecological science specialists have been as- 
signed collateral duties in areas, such as agronomy, 
which are often unrelated to their technical training. 

Gradual reduction of livestock grazing on public land is 
increasing grazing pressure on private lands. This in- 
creases the need for technical assistance to address 
growing complexity of grazing resource management. 
Assisting cooperators with not only range but pasture 
and haylands resource management systems represents 
an increasing technical demand by Soil Conservation 
Service. The future will demand that the SCS have an 
adequate number of range and pasture specialists in field 
and area offices. These individuals will have to deal with 
many of the current national initiatives recognized as 
having high priority, such as water quality, air quality, 
aquatic ecosystems, drought mitigation, riparian area 
management, and global climate change. Technical as- 
sistant personnel will have to have a higher level of tech- 
nical and computer expertise on range, pasture, and hay- 
land assistance as field offices upgrade their delivery 
system into a fully automated computerized environment. 
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Non-Traditional Technologies 
The old division of jobs into foresters, agronomists, 

pasture, and range people is changing. Treating cropland 
separately from pastureland and haylarid separately from 
other "lands" is a simplistic view of resource manage- 
ment. Although it is still possible to carve the landscape 
into its parts for remedial actions, land can no longer be 

managed as a patch work of independent and autonom- 
ous units. Societal concerns for erosion, water quality, 
water quantity, and "biological diversity" have changed 
the setting within which management decisions must be 
made. 

The need to address different lands in a landscape 
perspective and land management planning in a holistic 
way means that range management specialists must have 
an expanded array of credentials. For example, a SCS 
staffing analysis (SCS 1991 b) gave the following exam- 
ples of this need: 

1. SCS biologist personnel will include people with 
expertise in wildlife, fisheries, fresh water aquatic 
ecology, and marine ecology. 

2. Agronomist positions will need to include persons 
trained in agronomy, horticulture, agroecology, and 
crop physiology. 

3. Forestry personnel will include in their ranks fores- 
ters, agroforesters, and forest ecologists. 

4. Range conservationist personnel will include range 
ecologist, animal ecologist, and grassland specialists. 

The report also says that SCS will need to hire persons 
who have academic training in plant physiology, systems 
ecology, landscape ecology, water chemistry, and terres- 
trial plant ecology. 

All of these specialists must be able to understand and 
address the inter-relationships of natural and agricultural 
ecosystems. The complexities of planning which can 
address economics, erosion management, water quality, 
environmental responsibility, and social acceptability are 
bringing increasing pressureto bear on the SCS to incor- 
porate these non-traditional specialists in increasing 
numbers. Strict adherence to separation of specialties is 
not in keeping with the demands in thefuture. Administra- 
tors of Range management programs need to take notice 
and revise curricula, courses and emphases. 

Public Land Management Trends 
Public interest and concern for the environment and 

demographic changes are influencing change in public 
land management. The Bureau of Land Management 
(BLM) and Forest Service (FS) together manage the 
major portion of our federal lands. And, in my opinion 
they have done a fine job. 

A recent BLM strategy document (BLM, USD1 1990) 
indicated that of the 170 million acres of range adminis- 
tered by the BLM, 36% was in "good" to "excellent condi- 
tion, 36% in "fair" condition and only 16% in "poor" (the 
lowest percentage ever recorded). An additional 14% is 
unclassified. A blue ribbon panel (BLM, USD1 1991) 
reporting to the National Public Lands Advisory Council 

drew the following conclusions: 
• Management intensity and complexity have increased 

dramatically over the past 10 years in BLM. During 
the same period staffing has declined (551 Range 
Conservationists in 1981 to 413 in 1989 to 438 in 
1991). 

• TheAmerican people, Congress and BLM leadership 
want a more balanced approach to management 
under the multiple use mandate. 

• Funding and staffing levels have not grown in relation 
to the demands for better management and increased 
use on BLM lands. 

Sound stewardship of BLM lands depends on a highly 
trained professional work force. 

New and efficient ways of accomplishing "resource 
management" to achieve management objectives 
must be developed and used. 

These conclusions apply to the U.S. Forest Service as 
well. The Forest Service has reacted to changing uses and 
management needs of Forest Service lands by broaden- 
ing the focus of range management from livestock graz- 
ing to managing vegetation for diverse uses and values. 
Their perception of range professional expertise needs 
are reflected in the development of a comprehensive con- 
tinuing education program for rangeland resource man- 
agement professionals. The USFS and BLM are working 
together to develop a continuing education program for 
their range professionals. The program, designed for 
mid-career level rangeland managers, proposes to teach 
four course modules as follows: 

Module A- Leadership, communication, and coor- 
di nation, 

Module B - Rangeland policy and socio-economics, 
Module C - Rangeland ecosystem management, 
Module D - Responsible and responsive decision 

making. 
The course titles and the knowledge and skills pro- 

posed to be taught under each reflect the changing role of 
public land managers in response to social, economic 
and political pressure. The program reflects far-sighted- 
ness on the part of the FS and BLM. The content of the 
courses should alert range management education schools 
as to curricula and subject matter needs. 

Soil Conservation Service Initiative 
A recent program assessment by the SCS analyzed the 

decline in range conservationist staffing (USDA-SCS 
1991a). Range conservationist positions within the SCS 
have declined steadily from 308 in 1980 to 240 in 1991. 
The commonly accepted reason was the enactment of the 
1985 Security Act, placing emphasis on Conservation 
Reserve Program (CAP) and Conservation Compliance 
planning. An inverse correlation with the amount of range 
conservationist staff and the amount of Farm Bill activi- 
ties was observed. Staffing in the SCS is now below basic 
critical mass of range conservationists in the field to 
effectively provide a basic range conservation program. 

In January, 1992 the Soil Conservation Service unveiled 
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a "National Grazingland Conservation Initiative for Pri- 
vate Grazingland." It was a result of several workshops 
and conferences conducted by the SCS with individuals 
and groups that are direct and indirect recipients of SCS 
assistance. The initiative, directed toward all grazingland 
(range, improved pastures and grazeable woodlands), is 
intended to enhance them and inform the public of the 
benefits of making an investment in this national resource 
(SCS 1992). If successful and fully funded, it proposes 
that the Soil Conservation Service hire an additional 400 
field-level range conservationists. The plan also calls for 
an additional 80 grazingland management specialists to 
provide assistance on the pastureland, grazeable wood- 
lands and other non-range forage producing lands. The 
initiative also calls for adequately training existing and 
new employees. 

The increased need for more range and grazing man- 
agement specialists is due to the assignment to the range 
division of the Soil Conservation Service the responsibil- 
ity for all grazingland (rangeland, pastureland and graze- 
able woodland). Those people working in the eastern part 
of the United States would need more expertise in plan- 
ning and management of forages, grazing management, 
and ecology. Agronomists working on grazing lands in 
the East currently do not have the necessary ecological or 
grazing management expertise. This deficiency would 
need to be overcome by retraining current employees 
through continuing education courses, formal courses, 
or the eventual hiring of staff with the proper training. 

In addition to pasture management type training for 
those who work in the eastern pasture and forage areas, 
there will be increased need for range management spe- 
cialists knowledgeable in social and environmental issues 
of rangeland. They will need training in sociology, eco- 
nomics, ecology, hydrology, plant physiology, decision 
making and conflict resolution. 

EVP Report (continued from page 52) 
Priority Issues to address are: 

• Weak base of support for rangeland management, 
education and research 

• Exert timely, professional leadership in issues per- 
taining to rangeland management and use • Insufficient funds available to SRM to support desired 
program expansion. 

Now I ask you: what is unclear? Is anything missing, if 
so what? and What editorial comments do you have? We 
have already received some excellent editorial comments 
that will be reviewed (and perhaps incorporated) at the 
Summer Meeting. I welcome your comments. 

The Annual Meeting provides the opportunity for fel- 
lowship with old friends, new acquaintences, and other 
range professionals willing to share information and 
experiences. The Annual Meeting also draws the diversity 
of our international members and friends. I am frequently 

Regardless of the outcome of the SCS initiative, the 
integration of all grazing lands under the supervision of 
the range management division, will mean a gradual 
increase in the need for range conservationists by the Soil 
Conservation Service in the future. If the initiative is at 
least partially funded, the need for range conservationists 
will increase dramatically. Range management education 
schools must prepare for this by broadening curricula to 
include the need expertise and by offering continuing 
education courses for current range conservationists and 
agronomists. 
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reminded of and thankful forthe contribution of the larger 
vision that our international members bring totheSociety. 
Total registration was 1,661, which includes 75 delegates 
from 9 different nations. It is easy to return from the 
Annual Meetings physically exhausted, yet mentally stimu- 
lated by the interactions, accomplishments, and ideas of 
how you can do it better at next year's meeting. The 
Annual Meeting is essential to the psyche of the Society. 

The Annual Meeting is also very important tothe opera- 
tion of the Denver office. Profits from the Annual Meeting 
have become a most important resource for carrying out 
SRM programs. Income from the Annual Meeting over the 
past few years has contributed about lO% of our total 
operating income, so you can see why it's very important 
to the operation of the Denver office. See you in Colorado 
Springs in 1994 at the 47th Annual Meeting.—Bud Rum- 
burg, Executive Vice-President, SRM 
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History of Missouri's World 
Betty Aulabaugh and Audrey Hoff 

MISSOURI BECAME A STATE in 1821, but its legacy 
actually began millions of years ago. Changes taking 
place over eons of time created a unique, diverse region 
directing the progress of humankind. Missouri is an aver- 
age size state, 250 miles wide and 328 miles long. 
Referred to as another Eden throughout American history 
and the "garden spot of the Far West" (Josiah Gregg), the 
state took on a euphoric existence amidst the developing 
nation. "The Bureau of Ethnology of the federal govern- 
ment pointed out that native Missourians are stronger and 
taller than the native citizens of any other State" (Williams 
1904). By 1900 there was so much said about natural 
resources of Missouri (land, forests, rivers, mineral dep- 
osits) that a certain smugness developed among Missour- 
ians. This attitude went so far among Missouri citizens 
that it was believed they would do very well without the 
rest of the world. 

How did Missouri evolve? Its geology, history, and 
agriculture intertwine to create an interesting story. What 
events occurred that established Missouri as the "great- 
est place on earth to live"? 

Missouri's Geology and Vegetation 
The Paleozoic Era, 500,000,000 years ago, began with 

Missouri and the Ozark Highland submerged by seas 
advancing from both the Arctic and the Gulf. Layers of 
limestones, conglomerates, and sandstones formed from 
the diverse materials deposited by the seas. Because of 
this, Missouri is rich in fossils that include trilobites, bra- 
chiopods, cephalopods (ancestors of the nautilus), sharks 
and lungfish, and crinoids ("stone lilies" used as beads by 
native Americans). 

Glaciers were a powerful force in the shaping of Mis- 
souri land. Grinding and crushing of rock mixed with 
animal and plant remains created rich, fertile soils dotted 
with erratic boulders while deposited glacial till formed 
moraines. Rolling lands with wide, meandering streams 
became characteristic of north Missouri. Huge dust 
storms brought in wind-blown soil, bess, up to 70 feet 
deep. These soils are responsible for the chocolate- 
colored rivers north of the Missouri River and its nick- 
name, the "Big Muddy". South of the Missouri River rocky 
soils are prominent, creating a dendritic pattern to rivers 
and streams where cherty limestone resisted erosion. 

Advancing and receding glaciers from the north were 

Fig. 1. Limestone deposits left from Precambrian seas have eroded 
to leave sinkholes like this, as well as other Karst topographic 
features, throughout southern Missouri. 

primarily responsible for the division of flora at the Mis- 
souri River (Gleason 1923). The flowering dogwood, bald 
cypress, and sassafras are examples of plants that are not 
naturally found north of the Missouri River. Oaks domi- 
nate three-fourths of Missouri's total forest lands (USDA 
1992). In southeast Missouri, a large number of species 
remain along the Mississippi floodplain without moving 
into areas once occupied by glaciers. Neither soil condi- 
tions nor climate can be cited as an explanation, merely 
the advancement of glaciers. There is more evidence of a 
shift in vegetation east-west as opposed to any farther 

Authors are research associate, cool-season Grass Breeding Project, univ. 
of Missouri, Columbia, and retired Missouri historian, Columbia. 
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south (Gleason 1923). 
Uplift of the Rocky Mountains crea- 

ted the semi-arid region to the east, 
namely the Great Plains, where moist- 
ure-laden winds were restricted 
and changed plant species to grass 
dominance. The prairie vegetation, a 
result of little rainfall, was invaded by 
deciduous forest that advanced north 
and west from the Ozarks with in- 
creased rainfall. Missouri became 
ever-changing between prairie and 
woodland dominance, shifting as 
much as 300—400 miles east-west, 
while today prairies are mainly in 
north and west Missouri. Almost a 
third of the forests are found in the 
eastern Ozark Highland Region, and 
85 percent of Missouri's forests are 
private land (USDA 1992). 

Deciduous forests migrated upstream 
on major rivers in north Missouri 
including the Grand, Chariton, and 
Salt. They showed an unexpected 
distribution with the largest stands 
originally found on the eastern side 
of streams. Prairie fires, driven by a 
westerly wind, gradually destroyed 
much of the forests on the western 
side. The period of great forest migra- 
tion must have closed with the advent 
of the Indian and directed fires (Glea- 
son 1923). 

The St. Francois Mountain area in 
thesoutheast is uplifted igneous rock 
where Taum Sauk Mountain, the 
highest point in Missouri, sits at 1,732 
feet. Although it is vastly different 
from the western mountain ranges, 
Missourians are proud of their Ozark 
region. Fossils are not found in this 
area because of its volcanic origin, 

Fig. 3. Much of north Missouri is covered by a rolling terrain of open fields interspersed with 
large, spreading oaks and adjacent forests. 

i-ig. . i rees ana streams, some quiet, some raging, crisscross the entire state. 

but it was rich in minerals. Missouri 
became known as the "Iron Moun- 
tain State" because of its iron, lead 
(1798), coal, zinc (1872), and some 
silver. Oil was also discovered in the 
northwest area of the state (Nagel 
1977). Strip mining of minerals 
brought forest destruction and ugly, 
long-lasting scars to the landscape 
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while railroads spread into Missouri, 
1860, through St. Louis to St. Joseph, 
Jefferson City, Rolla, Hannibal, and 
fronton. Minerals and coal were then 
shipped by rail, increasing mining 
and Missouri's wealth. The railroad 
ended dependence on river travel, 
which antiquated Mark Twain's le- 
gendary steamboats. 

Karst topography covers the south- 
ern half of the "Cave State" with over 
500 caves discovered, plus sinkholes, 
giant springs, and underground riv- 
ers. Unique animal species like the 
cavefish (Springfield area), blind 
salamanders, and various bat spe- 
cies inhabit the subterrestrial envi- 
ronment. Caves were an extremely 
important resource throughout Mis- 
souri history. Some caves were in- 
habited by Ice Age hunters 20,000 
years ago, and it is believed agricul- 
ture began 6000-7000 years ago 
because of milling stones found in 
them (Williams 1904). Bat guano had 
also been mined for manufacuturing 
gunpowder, a valuable commodity 
during the Civil War. 

A cycle of erosion in extreme 
southern Missouri created the "bald" 

mountains which have glades mixed 
among forested vegetation. The 
legendary Baldknobbers established 
their reputation here. More erosion 
led to rock outcrops of sandstone 
and porphyries in the St. Francois 
Mountains creating beautiful shut- 
ins and crystal clear streams that are 
now part of the National Scenic River- 
ways System. This area hosts many 
float trips on warm, summer days 
and snowy, winter days for the more 
adventurous outdoor enthusiast. 

Earthquakes centered at New Mad- 
rid rocked the Midwest during the 
winter of 1811—1812 and were the 
worst in recorded history. The Mis- 
sissippi River changed its course and 
flowed uptstream for a brief time, 
also forming the Mississippi Low- 
lands in the "Bootheel". Originally a 
vast wetlands area, it is now almost 
completely drained for rowcropping 
cotton and rice. 

Missouri's History 
Missouri's noted role in American 

history is primarily due totheMissis- 
sippi, Missouri, and Ohio Rivers which 
originated from receding glaciers at 
the end of the Ice Age. St. Louis 

became the "Gateway to the West" 
long before statehood. Migration 
routes of early man followed these 
rivers also used as first transporta- 
tion routes across our nation. Origi- 
nally part of the Louisiana Province 
and sparsely populated by the S pan- 
ish and French, Missouri remained 
mostly unexplored prior to 1762. Later 
St. Louis was established as a Fur 
Trade Center, 1780-1829, and pio- 
neers began hearing stories of the 
West's great "Shining Mountains". 
Lewis and Clark (1804), Zebu Ion Pike 
(1805), Jedediah Smith (1821), Fre- 
mont (1842), departed from St. Louis 
in search of adventure. Missouri's 
fossil records recorded beaver seven 
feet long—wouldn't 01' Jedediah have 
had atimewith him? Common Indian 
tribes were the Missouri and Osage, 
considered to be the Plains Indians, 
while Eastern Woodland Indian cul- 
tures occupied southeast Missouri. 

Settlers began to move West by 
river travel and the town of Franklin 
became the first starting point of 
many land journeys, since it sat at 
the edge of the vast Plains. Traders 
began setting out by horse and packed 
mules in 1821. At the sight of all the 
silver William Becknell brought back, 
most of the town started rushing over 
the trail to increase their own wealth, 
thus the beginning of the Santa Fe 
Trail. When families moved west, 
transportation was needed to move 
households of goods—which brought 
about the invention of the covered 
wagon. At Franklin, vegetation be- 
came prairie-like as opposed to east- 
ern woodlands, making it easier to 
pull wagons through these areas. In 
1828 the "Big Muddy" washed away 
most of the town and the starting 
point moved to Independence, "the 
general port of embarkation for every 
part of the great western and north- 
ern prairie ocean" (Missouri Project 
1941). 

Since the Santa Fe Trail traversed 
to the southwest, the Oregon Trail 
went to the northwest. Settlers were 
on the move. Mormons moved west- 
ward along the Iowa-Missouri border. 
Stagecoaches thundered along the 
Butterfield Overland Mail route leav- 
ing St. Louis through Springfield for 

Fig. 4. Areas in northern and western Missouri are being restored to taligrass prairie 
vegetation reminiscent of Missouri's landscape prior to settlement, creating a mosaic of 
forest interspersed with savannas. 
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places in the south. And, of course, 
the famed Pony Express riders (1861) 
carried mail from St. Joseph to points 
west until the advent of the telegraph 
made them obsolete. The infamous 
Trail of Tears, movement of the Che- 
rokee Nation to reservations, trav- 
ersed southern Missouri along the 
now-established Highway 60. In ad- 
dition to trails and roads, railroads 
expanded across Missouri methodi- 
cally avoiding the mountainous sou- 
theast Ozark region and just in time 
for the Civil War. After the battle at 
Wilson's Creek, nearSpringfield, North 
and South uniform colors were estab- 
lished for the rest of the war. 

Christopher Columbus brought the 
first cattle to America in 1493, his 
second voyage. Everywhere colonists 
and settlers went so did their cattle. 
Strong, solid Spanish cattle from 
Mexico interbred with scrawny settlers' 
cattle creating the Texas Longhorn 
(American Heritage Magazine of His- 
tory 1966). Southern Texas became 
home to about 5 million wild roaming 
cattle during the Civil War, worth 
$3—4 per head. Prices rose to $40/head 
by 1865 in St. Louis and Texans were 
motivated to round-up and drive them 
to the nearest railhead—Sedalia, 
Missouri, establishing the Sedalia and 
Baxter Springs Trail. Between forests 
making it difficult to drive 250,000 
head and crossing settled land, this 
trail's history was limited to only a 
year. The Chisholm Trail out of Abi- 

lene, Kansas, took over (American 
Heritage Magazine of History 1966). 

Missouri's Agriculture 
Daniel Webster (1837) boasted that 

Missouri had "more mineral and agri- 
culture wealth than any other area on 
earth....where the eastern forest and 
western plains come together." "If 
you plant a tenpenny nail there at 
night, hit'll sprout crow bars by mor- 
nm" brought an influx of settlers. 
However, they shunned prairie regions 
and kept to the forests, which resulted 
in massive clearing efforts. There 
was a common belief that "corn won't 
grow where trees won't" (Missouri 
Project 1941). General T.A. Smith 
and William Muldrow experimented 
growing corn on separate prairie areas 
of the state. This "produced a new 
era in the State, and ever since intel- 
ligent farmers have regarded a prairie 
as the best in the world, provided 
they can procure at no great dis- 
tance, timber enough to fence it." 
(Wetmore, Gazetteer of MO, 1837) 
(Missouri Project 1941). 

After 1860, almost half the land 
was cultivated, but the Civil War des- 
troyed much of the farms, crops, 
livestock, and buildings. Corporation 
farming began and independent 
farmers were swamped in debt from 
machinery and transportation of 
goods. Agriculture had become a 
business and lost the pioneer spirt of 
challenge and adventure. Missouri 

never regained agricultural dominance 
and its great urban migration began 
with the Reconstruction Period after 
the Civil War (Williams 1904). 

Between the settlers, late 1800's, 
and the lumber industry, early 1900's, 
the state was virtually denuded of its 
forests by the time Theodore Roose- 
velt established National Forests. 
Many prairies had succumbed to the 
plow, never to regain their original 
vitality. The Civil Conservation Corps 
planted massive areas of trees in 
Missouri, leaving pre-forested areas 
to re-establish themselves. 

Missouri's agricultural profile was 
constantly changing. In 1860, corn 
was grown in the northwest, tobacco 
and hemp grew along the Missouri 
River Bottoms, while cattle and other 
livestock ranged the rest of the state. 
By 1920, there was corn, wheat, to- 
bacco, and cattle ranches. And in 
1960, corn grew throughout the north 
with general farming in the rest of the 
state. 

In recent years, Missouri has been 
the subject of vegetation restoration 
by Missouri Department of Conser- 
vation and Department of Natural 
Resources. Programs include resto- 
ration of prairies, savannas, glades, 
wetlands, and forests. Restoration 
appears only as remnants between 
agriculture; however, cooperation 
between all entities creates more res- 
tored areas each year. 

Large-sized, strongly built mules 
are characteristic of Missouri. For 
this reason, the British army sent its 
agents to the Western Continent to 
buy mules, establishing a distribu- 
tion center at Lathrop, Missouri, send- 
ing out 115,000 mules. These mules 
after serving with distinction through- 
out the Boer War in South Africa, are 
one of the most important factors in 
developing agriculture of that region. 
The Russian army also purchased 
mules for theirwar with Japan (Willi- 
ams 1904). Missouri'sfamegrew through- 
out the world and having gained that 
recognition, St. Louis hosted the 1904 
World's Fair where circumstances 
led to the "invention" of ice cream 
cones and hot dogs (Nagel 1977). 

FIg. 5. Missouri is divided into four distinct geological regions which influence the vegeta- 
tion native to each area. The cities shown on the map were historically important to 
Missouri's development. 
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Conclusion 
Many names, places, and events have gone unmen- 

tioned in this story but all were important. Nevertheless, 
'the spirit of Missouri is the spirit of progress, tempered 
by conservatism" (Williams 1904). Conservative M issour- 
ians are part of the state's heritage and continue notoriety 
of the "Show-Me" State. (Note: If pride seems to be ooz- 
ing through the lines of this article, both authors are 
Missouri-born). 
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President's Notes (continued from page 51) 
the Society is a culmination of the beliefs of its aggregate 
members. I hope you as individuals, believe in at least most of 
the list I presented. As the rangeland we manage is a biodiverse 
ecosystem, so is the Society to which we belong. While we must 
appreciate all aspects of the ecosystem, our efforts are often 
concentrated on a few components. The beliefs presented here 
are broad, and were intentionally not placed in any specific 
order, hierarchy, or importance. The detail of each is subject to 
interpretation as to value and application. This is the way it is 
with the ecosystem we manage. Just as passive management 
will not work in the ecosystem, passiveness in the Society will 
not bring the positive results we desire. Just as we develop a 
management plan to guide and prioritize our efforts on the land, 
we are developing a Strategic Plan to prioritize our beliefs, 
efforts, and resources within the Society. Just as we need quality 
input into a management plan, we need member input into the 
planning process of the Society. 

We have just published an excellent invited synthesis paper on 
biodiversity and have completed a symposium on the topic. 
Hopefully this will be our springboard for a policy statement. We 
have active task groups working on the Futures of Range Man- 
agement Education and Unity in Concepts and Terminology. 
The Wildlife Habitat Committee is working to develop an SRM- 
published book on wildlife habitat. The publication of the sym- 
posium on livestock grazing held in conjunction with AIBS is 
progressing smoothly. We have produced information and 
sources of contact for small tract landholders. Technology 
Transfer is discussing ways to provide information on riparian 
management. The Conservation Reserve 
Program is developing a network of activities within the sections 
to increase involvement at the grassroots level. The Grazing 
Lands Initiative is under way. Coordinated Resource Manage- 
ment has completed its training manual and has several new 
training sessions planned. These are a few of the activities that 
will be ongoing this next year. 

Individuals do make a difference' Most of the work presented 
thus far was initiated by individuals or groups of individuals 
recognizing the interdependence of each other, and 
thus informal partnerships. Individuals, (rather than individual- 
ism) concentrating on their strengths can do much for the pro- 
fession and Society. If a niche doesn't seem immediately appar- 
ent at the parent society level, don't overlook your 
Section. Many good ideas can, do, and should come from the 
Sections and flow through the Advisory Council. One such 
example which has helped substantially in the finances of the 
Society is the Cowboy Cookbook 

Dunlop, Richard. 1971. Great Trails of the West, Abingdon Press, 
Nashville. 320 pp. 

Gleason, H.A. 1923. "Vegetational History of the Middle West", 
Annals of the Association of American Geographers, Vol. XII. pp. 
39-85. 

Missouri Writer's Project. 1941 Missouri: A Guide to the "Show-Me" 
State, Duell, Sloan and Pearce. N.Y. 652 pp. 

Nagel, Paul C. 1977. Missouri: A Bicentennial History, W.W. Norton 
& Company, Inc., N.Y. 205 pp. 

U.S. Dept. of Agric. Forest Service. 1992. "Missouri Forest Resour- 
ces, 1989: An Analysis", Forest Inventory and Analysis, North 
Central Experiment Station, St. Paul, MN. 

Williams, Walter. 1904. The State of Missouri: An Autobiography, 
Press of E.W. Stephens, Columbia, Missouri, 608 pp. 

I am reminded of the situation where the prairie chicken saw 
an egg at the side of the nest, Being a good mother, she placed 
the egg back in the nest where it hatched with the rest. The 
mother observed the newly hatched Chick was different from the 
rest of the brood. The chick was larger, more stately and of 
different character. With the guidance of the mother bird, it was 
readily accepted by all of the chicks and the other prairie 
chickens. He was looked upon as a source of inspiration and was 
the protector. However, every day that the bird was out scratch- 
ing in the ground, he would look upward and marvel in awe at the 
eagles soaring overhead. As the days progressed he continued 
to look upward and wished he too could soar with the eagles, but 
recognizing his position with the prairie chickens he was con- 
tent to scratch in the dirt. Since he never tried his wings, he never 
knew that he too could fly and soar with the eagles. You see the 
bird egg that had been found by the prairie chicken was that lost 
by an eagle. What the eagle experienced was that while great- 
ness could be thrust upon one, excellence must be achieved! He 
had done a lot of good but was letting his good block the best. 

Our membership is up, our attendance at meetings is high, the 
interest expressed by individuals to work and assist with com- 
mittee functions is the best ever. We have established the pro- 
cess of strategic planning and have it off the ground. The Stra- 
tegic Plan is a continuing process. It is dynamic and requires 
participation by all. Through the process our annual plans of 
work will be developed with sharper focus on the mission at 
hand, including our support for rangeland management, educa- 
tion, and research; ways to increase our sources of revenue 
which limit our ability to pursue a worthy cause and to exert 
timely professional leadership on rangeland management issues. 
Now is the time for the Society, through the "partnering" of each 
of us to be heard more effectively than ever before. 

There is a lot yet to be done. Congress and the executive 
branch have yet to establish a path for us to evaluate. This is the 
greatest change on the political scene in twelve years! I call on 
each of you to assist in this regard. I am certain that I will be 
contacting some of you specifically and task forces or ad hoc 
committees may be established to pursue yet unknown activities. 

Remember, I believe the strength of the Society is through its 
individual members and collectively we can make a difference! 
Feel free to contact me, the Denver Office, or the appropriate 
committee with your ideas. 

With your enthusiasm and insight perhaps it is possible to 
hope for harmony and understanding regarding the assessment, 
management, and use of the rangeland ecosystem. Do we dare 
soar with the eagles? Thank you for the opportunity to serve as 
your President and I am happy to accept the challenge—Gary 
Donart, President, SRM 
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Glade Grasslands in Southwest Missouri 

Paul Martin and Gary F. Houf 

As early settlers reached southwest Missouri, which is 
now Ozark, Taney, and Stone counties, they found large 
natural openings, 500 acres and larger, among the xeric 
oak-hickory woodlands (Figure 1). Appearing as "sun- 
light islands", glades were first described in 1818 by 
Henry Rowe Schoolcraft as follows: 

The country... .presented a character of varied sterility, con- 
sisting of a succession of limestone ridges, skirted with a 
feeble growth of oaks, with no depth of soil, often bare rocks 
upon the surface, and covered with coarse wild grass; and 
sometimes we crossed patches of ground of considerable 
extent without trees or brush of any kind, resembling the 
Illinois prairies in appearance, but lacking their fertility and 
extent. Frequently these prairies occupied the tops of hills, or 
extended ridges, while the intervening valleys were covered 
with oaks, giving the face of the country a very novel aspect, 
resembling, when viewed in perspective, enormous sand-hills 
promiscuously piled up by the winds. 

A striking feature of the landscape, these edaphic 
grasslands locally referred to as "balds", proved to be a 

Authors are District Ranger and Wildlife Biologist, U.S. Department ofAgri- 
culture, Forest Service, Mark Twain National Forest, 401 Fairgrounds Road, 
Rolla, MO 65401. 

valuable source of forage for livestock. William Monk 
(1907), in his writings about life in the area in the mid 
1800's stated: 

A man could raise all the stock in the way of horses and cattle 
that he could possible look after. The only expense was salt- 
ing and caring for them-didn't have to feed, winter or summer, 
except the horse in use and the cows used for milking 
purposes. 

From the late 1800's until the 1960's, any area not fenced 
in southwest Missouri was considered "open range". Dur- 
ing this period, the glades were heavily grazed by large 
number of horses, cattle and hogs. Stock was driven from 
Texas and Arkansas to the "glade country" for "fattening" 
before being taken to local railheads at Chadwick and 
Springfield, Missouri. 

Of the almost 1/2 million acres of glades which existed 
in Missouri prior to settlement, the 20 percent now found 
on public lands retains the best biotic diversity. Most of 
the private land glades are covered by introduced grasses 
and/or woody vegetation. An excellent example of glade 
management using livestock grazing and prescribed 

Fig. 1. An aerial photo from southwest Missouri showing how the glades ("balds") appear as "sunlit islands" among the oak-hickory forest of 
the area (USFS photo). 
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burning for glade restoration can be seen on the Ava 
Ranger District of the Mark Twain National Forest. 

The Basic Influence—SoIl, Plants, and Animals 
Most of the glade soils of southwest Missouri are from a 

dotomitic bedrock, high in magnesium. Dolomitic glades 
also tend to be acidic. Since dolomitic bedrock weathers 
slowly, the soils are very shallow (0—15 inches). However, 
these shallow soils can and do support a prairie grass 
community. With the presence of magnesium and an acid 
condition, a number of endemic plants are added to the 
community. 

Little bluestem, Indian grass, bluets, calamint and bald 

grass predominate their prairie community. Other grasses 
include side-oats grama and prairie dropseed. Other 

plants which add color to the glades are: purple and 

yellow coneflowers, Missouri black-eyed susan, Missouri 

evening primrose and purple beard-tongue. Some unus- 
ual species restricted in Missouri to the acidic dolomitic 
glades are: prairie acacia, smoke tree, Ashe's juniper, and 
centaury. 

While most animals seen on the glades are visitors from 
adjacent forests, several are at home on this parched 
habitat. The brush mouse, normally inhabiting sage, 
grass, and brush of the southwestern deserts and plains, 
can be found on these prairie glades. Other xeric adapted 
animals found are the collared lizard (Figure 2), pigmy 
rattlesnake, roadrunner, and the Bachman's sparrow. 

FIg. 2. The glade soils derived from a dolomitic bedrock provide a 
diverse condition for a number of endemic and unique species— 
such as the collared lizard. 

Bison and elk, as large herbivores, played a role in 
maintaining the glades. Unfortunately, they have been 
extirpated from southwest Missouri. 

A Necessary Influence—Climate and Fire 
Looking at the structural and behavioral adaptations of 

glade plants and animals will quickly lead one to con- 
clude such species evolved with a low rainfall pattern and 
fire. Most glade plants are either deep-rooted perennials 
having a large part of their mass underground as corms, 
rhizomes, or bulbs, or ephemeral annuals which com- 
plete their life cycles in the early spring when moisture is 
available. While animals avoid the intense solar radiation 

on the glades by burrowing under rocks, plants are 
adapted by being lighter or more silvery in color, with 
narrowed leaves to reduce dessication. 

Annual growth of glade plants, except for woody spe- 
cies, dies back yearly and has next year's growing point at 
or below the soil surface. While this annual die back 
provides a fuel highly suitable for ignition and spread of 
fire, a plant having its growing point near the soil surface 
also avoid the most intense heat of the fire. Since the 
growing points of woody species are exposed above 
ground, they are more likely killed or damaged by a fire. 

With the establishment in the mid 1930's of two govern- 
ment agencies, the Missouri Department of Conservation 
and the U.S. Forest Service, fire protection became more 
effective. The natural openness of the glades began to 
disappear as grass vegetation gave way to woody plants, 
the most serious being eastern red cedar. 

A Needed Influence—Livestock Grazing 
As a result of William Monk and others who wrote about 

the unlimited forage resource, more people and their 
livestock were attracted to the glades than could be sup- 
ported. By early accounts, every 40 acres with a "good 
spring" (as a source of water) soon had a family homes- 
tead which grazed stock on the glades. 

The glades could not support the unlimited year-long 
grazing. By the 1930's on "open range" the composition 
of the once productive prairie glades had changed to a 
community of annual bald grass and black-eyed susan 
intermingled with some scattered clumps of side-oats 

grama or little bluestem. Overgrazing more significantly 
contributed towards an increase in invading plants like 
eastern red cedar (Figure 3). 

When "open range" ended in the early 1960's, it finally 
allowed the Forest Service to begin a range management 
program. The first task was to confinethetraditional user 
to an allotment with a set number of stock for a specified 
time period. This change, although basic in nature, was 

Collared Liza'd 

Fig. 3. Unlimited yearlong grazing led to an invasion of eastern red 
cedar and a loss of forage productivity on the glades. (USFS 
photo) 
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Fig. 5. Photo on left is a grazing allotment prior to Forest Service understanding the role of fire in the glade ecosystem. Photo on the right 
shows the glade as it looks today. 

undoubtedly the most difficult. Local opposition to govern- 
ment control was outspoken and exceedingly strong. 

During the early 1970's rest rotation and deferred rest 

Fig. 4. The same location in 1963 and 1983 taken along a Parker two-step transect illustrates an increase in desirable plant species when 
glades are prescribe burned and properly grazed. (USFS Photo) 

rotation grazing systems were instituted. The benefit 
from these management schemes was not fully realized 
until prescribed burning was added to the range man- 
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agement program. Not until fire was once again part of 
this ecosystem did the full potential of plant responses 
become evident. 

In 1988, after a decade of prescribed burning, some 
6,000 acres of range surveys (Parker two-step method) 
were completed on the glades of the Ava Ranger District. 
The surveys showed the average yield of herbaceous 
vegetation had doubled from 549 pounds per acre (dry 
weight) to 1,147 when prescribed burned. Prescribed 
burning also had the effect of increasing the percent of 
desirable plants [desirable plants were defined as those 
used for food by livestock and wildlife] while decreasing 
the undesirable ones (Figure 4). Although caution is 
needed in drawing conclusions from non-research data, a 
certain confidence is felt in the following: 

1. Cutting of the cedar and burning can double the 
herbaceous vegetation. 

2. Desirable plants increase and least desirable plants 
decrease with burning. 

3. Herbaceous production rapidly declines when a 

glade starts to exceed more than a 1/3 cedar cover. 

Conclusion 
The production and health of the glades of southwest 

Missouri require not only knowledge of how the soil, 
plants, and animals (basic influences) interact, but an 

understanding of the other influences of fire and grazing 
(Figure 5). To keep the thousands of 'sunlight" islands" 
also requires them to be "fire lit" islands too. 

Unfortunately, having evolved under the influence of 
shallow soils, low annual rainfall, fire, and grazing by 
native bison and elk, a large number of the glades com- 
munities on private lands will remain destroyed or dam- 
aged because the basic, necessary, and the needed influ- 
ences will not be considered in their management. 

Aldo Leopold stated it best—"A thing is right when it 
tends to preserve the integrity, stability and beauty of the 
biotic community. It is wrong when it does otherwise". 
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Missouri Grasslands and Fire 

Steve Clubine and Maurice Davis 

dry (prairie haute) grasslands, composed of big blue- 
stem, indiangrass, little bluestem, prairie and tall drop- 
seed, leadplant, slender lespedeza, rosinweeds and ashe 
sunflower (Figure 2) (Steyermark 1959, 1963). By the time 
other explorers and settlers arrived, maps of the St. Louis 
and St. Charles area already carried such names as 
Prairie Ia Joye, Prairie des Noyers, Prairie les Biches and 
Premiere Prairie (Schroeder 1981). 

While prairie meant grassland, that in Missouri was not 
necessarily treeless. Plum thickets, sumac and isolated 
post, blackjack, and burr oaks were all part of the prairie. 
(Schroeder 1981). It was understood, however, that prairie 
had definite limits, i.e., it was bounded by forest, a geo- 
graphically distinct tract of land. When Lewis and Clark 
left the western border of Missouri in 1804, the term 
"prairie" was left behind and "plains" or "great plains" was 
used for the endless sea of grass to the west. 

Joseph Mudd, an early settler in Lincoln County, in 
northeastern Missouri, reminisced in 1888: "Lincoln is the 
best timbered county in North Missouri.... When the county 
was first settled there was no underbrush or small timber 

such as now exists. The timbered lands were open, the 
trees standing so far apart that the hunters could see the 
deer at distances from one to five hundred yards. The 
entire surface of the country was then covered with a rank 
growth of vegetation, consisting of the native grasses and 
wild flowers, which gave the landscape, especially in the 
timbered lands, a much more beautiful appearance than it 
now has." (Mudd 1888). 

Thomas Dockery described nearby Adair County in 
1855: "In the timbered portions of the county, there was 
absolutely no brush. The trees were very massive and the 
ground underneath was covered with prairie grass. The 
massive trees, the prairie flowers and grass all combined 
to make a truly beautiful and inviting country." (Violette 
1911). According to surveyor records, Adair County was 
47% prairie (Schroeder 1981). Other north Missouri coun- 
ties ranged from 11% to 83% prairie. Previous descrip- 
tions of open woods and grasslands with large massive 
trees was probably similar in those countries. 

The Ozarks 
French and English travelers felt "prairie" didn't fit the 

grassy Ozark woodlands and grass openings. "Grassy" 
was used for narrow treeless hollows and "bald" for tree- 
less knobs. "Barrens" was applied to extensive grass- 
covered tracts of the Ozarks although "prairie" was prob- 
ably more appropriate. "Barrens" in the Appalachians of 
Kentucky and Tennessee denoted thin, poor or rocky soil, 
or bedrock, unable to grow trees. "Glades" referred to 
forest openings on steep hillsides. "Savanna", a Spanish 

The first European visitors west of the Mississippi River 
were the French, so to them went the honor of naming this 
vast grassland so different from what they had seen 
before. The English term "meadow" had come to apply to 
wet grassland on the Atlantic Seaboard and in the gla- 
ciated states. The term did not fit these dry rolling grass- 
lands. The French used "prairie", their word for meadow, 
to denote both wet (prairie basse) grasslands, composed 
mostly of prairie cordgrass, eastern gamagrass, switch- 
grass, sawtooth sunflower and cupplant (Figure 1), and 

Fig. 2. Dry upland prairie or prairie haute. About 15 million acres 
once covered Missouri but only 70,000 acres remain. A publicly 
owned prairie, managed by grazing, haying and burning will be a 
tour stop at the '93 Summer meeting in Springfield, Mo. 

Fig. 1. Bottomland prairie or prairie basse. Only about 350 acres 
remain in Missouri of this plant community. 
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word for grassland with trees, was not used at all in the 
19th century but is today to refer to open forests with 30 to 
80% canopy and prairie and shrubby or grassy under- 
story. (Figure 3). 

Numerous early accounts refer to the openness of the 
forests of the Ozark plateau. Henry Rowe Schoolcraft 
(1819, 1821) described the Ozark as: "...a succession of 
hills of moderate elevation, covered chiefly by oaks and 
without underbrush. A tall, thick, and rank growth of wild 
grass covers the whole country, in which the oaks are 
standing interspersed, like fruit trees in some well- 
cultivated orchard, and giving to the scenery the most 
novel, pleasing, and picturesque appearance." 

Houck (1908) described the Ozark woodlands as: 
"... open woods and a growth of wild prairie grasses and 
flowers filling the broad spaces between the trees. ...AlI 
the forests were free from undergrowth, and open and 
park like in appearance." 

Even dense woods were substantially different than we 
think of them today. Roof (1913) wrote of the Grand River 
floodplain and available grazing of Livingston County: 
"The extensive bottoms on both sides of Grand River 
were covered with a heavy growth of timber of various 
kinds, and furnished luxuriant range for stock". Modern 
concepts of "heavy timber" would seem to be incompati- 
ble with the "luxuriant range for stock". C.R. Barnes 
(1879) stated, "Bottom prairies...(have) productive soil 
clothed with luxuriant native grasses.... Before these sa- 
vannas were pastured the grasses grew to a height vary- 
ing from five to ten feet. "The editor of the 1884 History of 
Cal/away County said of the "more than 50 varieties" of 
native grass. "Native herbage will put on more flesh on 
cattle from beginning of April to early autumn than the 
domestic grasses." 

The Role of FIre 
Fire, both from lightning strikes and Indian sets, had a 

significant hand in creating this landscape that has 
changed so drastically since European settlement. There 
are numerous reports of Indians annually burning the 
landscape, usually in autumn after leaf fall. Joseph Mudd 
(1888) wrote of Lincoln County: "Annually, after this rank 
growth of vegetation had become frosted, dead, and dry, 
the Indians set fire to it and burned it from the entire 
surface of the country. When this annualburnirig ceased, 
the germs of underbrush and young timber began to 
grow 

From Schuyler County, in extreme northern Missouri, 
written the same year: "For many years prior to the set- 
tlement of the country, it had been the custom of the 
Indians, after the frost had killed the rank growth of vege- 
tation, especially the wild grasses, and it had become dry, 
to set fire to it, and thus burn over the entire surface of the 
ground. This annual burning destroyed the young germs 
of forest trees and prevented a dense growth of timber; so, 
when the early settlers came, they found no undergrowth 
of timber. The forest trees, nearly al/of which had a short, 
scrubby growth, stood far apart, and, there being no 
underbrush, the forests were so open that the deer could 
be seen for hundred of yards, and the pioneer could ride 
and drive through the timber without any difficulty. It is 
not so now, a gradual but distinct change having been 
brought about. Soon after the settlement began the 
annual fires ceased to occur, and as a consequence the 
young timber began to grow." (Stevens Publishing Co. 
1888 In: Ladd 1991) 

Sauer (1920) wrote of the Ozark region: Indians and 
other hunters...set fire to the grass in the fall or spring in 
order to improve grazing for buffalo, elk and other big 
game. Fires were also set to drive the game towards the 
hunters. Through this practice sprouts and tree seedlings 
were killed." 

Early settlers described fall in Missouri as beautiful and 
comfortable but it was also a smoke-filled time of year. 
Elizabeth Ann Cooley, of Jackson County, recorded in 
her journal October 4, 1846, "Tis clear and very smoky..." 
Tuesday 6th it has been a very windy day... the moon 
looks red in the smoke Sunday, 25th October, "It's 
windy and smokey. Friday, the fire burned the prairie all 
up most (SIC), and al/the Wilmotts and Kenny's fence and 
wheat." (Jervey and Moss 1966). 

Putting all in perspective, Pyne (1982) writes: "the dom- 
inant vegetation type in North America may well have 
been grassland or open forest savanna. The role of fire in 
sustaining these landscapes is incontestable; when broad- 
cast burning was suppressed as a result of European 
settlement, the land spontaneously reverted to forest... The 
transformation of grasslands, prairies, and savannas into 
forests is one of the most fundamental and widespread 
outcomes of European colonization." 

FIg. 3. Savanna, rare in Missouri today but common in presettlement 
times. Efforts to restore this unique plant community have only 
recently begun. 
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The Last Century 
With the breaking of the prairie sod, overgrazing of the 

prairies, introduction of Eurasian cool-season grasses, 
and the accumulation of property, fire virtually disap- 
peared from north Missouri. South Missouri, however, 
continued to be burned by early settlers but these fires 
were much lower in intensity than Indian set fires. Den- 
drochronology studies by Guyette and McGinnes (1982) 
on old growth cedars on protected sites of southwest 
Missouri glades indicate a fire frequency of 3.2 years. Low 
intensity fires do not produce a fire scar, so actual fire 
frequency was probably much greater. Postsettlement 
years show a dramatic reduction in fire frequency in spite 
of a relatively high occurrence of incendiary burning by 
local residents. Heavy grazing of prairies and woods by 
domestic livestock did not allow fuels to accumulate to 
produce the hot fires common in presettlement time. 
Fires were hot enough to cause fire scars on hardwoods 
but not to consume dead snags. Local residents recog- 
nized that it was no longer safe to have the intense fires 
that had kept the forest at bay. 

"The ritual of spring woods burning reached a peak in 
1930 at which time most of the virgin forests had been cut 
and every hollow had several families scraping out a liv- 
ing. They lived in 2 or 3 room cabins, kept a few chickens 
(usually in an old school bus), raised a garden and ran 
some hogs and cattle on the open range. Improved pas- 
ture wasn't available and if it had been, they had no money 
for fertilizer. It took 40 acres to graze a cow but, then, 
there was lots of land." (Halliwell 1991) 
Fire Control 

Fire control was first attempted in 1925 when the Mis- 
souri General Assembly created the office of State Fore- 
ster. That effort ended in 1933 when the state forester 
resigned, concluding that fire control was "impossible in 
the Ozarks' 

The Conservation Commission was established in 1936 
and forest fire protection districts organized in 1938. A 
two-pronged attack was proposed. First they would 
detect and fight the fires that burned an average of 1/3 of 
the forested area of the state each year. Second they 
would educate the residents on the value of fire prevention. 

Over the years, fire control became more proficient and 
the ranks of the dedicated woods burners thinned out due 
to being converted or outlived. By the 1949—50 fire sea- 
son, less than 1% of Missouri timberland burned. Fire in 
the woods and the grasslands was considered "bad 
business" 

By the late 1960's however, the effect of fire removal 
from a million acres of glades and the remaining quarter 
million acres of prairies was beginning to show. Cedar 
and introduced cool-season grasses were altering thou- 
sands of acres of glades and prairies. A new message was 
being whispered in the 1970's: "Fires aren't all bad but 
some are better than others." 

"This was not a welcome message to the Conservation 
Department and U.S. Forest Service employees who had 
spent their entire careers preaching against and putting 

out fires. Even if fire had possibilities as a management 
tool, how would the people they'd been preaching to react 
when they saw them setting fires instead of putting them 
out?" (Halliwell 1991) 

Nevertheless, the Forest Service and Conservation 
Department began experimenting with prescribed burn- 
ing to restore and manage the rapidly dwindling prairie 
resources. Plantings of native grasses were made to 
replace lost native grassland habitat and provide summer 
grazing for livestock in a state that had, almost without 
notice, been completely converted to introduced cool- 
season grasses. 
Current Practices 

After a few years of relatively incident-free prescribed 
burning by U.S. Forest Service and Missouri Department 
of Conservation (MDC) personnel on public land, training 
sessions were organized to develop burn bosses. Related 
agencies such as Department of Natural Resources, 
Army Corps of Engineers and Soil Conservation Service 
(SCS) also sent personnel for training. Eventually, a pro- 
posal was made by SCS and MDC to begin training pri- 
vate landowners to burn their prairies and native warm- 
season grass plantings. This caused considerable discom- 
fort among foresters but to the surprise of many, the 
capacity of their fellow citizens to accept and safely apply 
fire was underrated. 

Fig. 4. A prescribed burn on a private hay prairie after a year of rest. 

Nearly 500 government employees have been trained in 
prescribed fire management. Training includes three-day 
indoortechnical sessions, planning and conducting their 
own burns, and participation in private and public land 
burns with experienced crews. Landowners receive train- 
ing through a three-hour slide and video program con- 
ducted by SCS or MDC employees and by participating in 
training burns on their own or neighbors' lands. After- 
wards they organize their own burning crews, sharing 
equipment and labor. They burn native prairies used for 
hay and pasture (Figure 4) and conservation reserve 
plantings which, not being hayed or grazed, would dete- 
riorate under heavy residue accumulation. 
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Experience is gained with every burn which contributes 
to increased safety and effectiveness of burns. Much of 
the ground that was lost during the era of fire control and 
that of low intensity incendiary burning may never be 
restored. However, fire that once renewed and nourished 
our native grasslands prior to European settlement has 
once again taken its rightful place in the management of 
Missouri's natural resources. 
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Cooperation and Commitment for Improved Relations and 
Range Conditions 

James Sazama 

Grazing allotments on public lands administered bythe 
Bureau of Land Management (BLM) range from grease- 
wood flats to alpine tundra. When an allotment manage- 
ment plan (AMP) is prepared for an allotment, one prob- 
lem usually identified is poor livestock distribution. There 
are many causes for this problem and vary with each 
allotment. The most common causes are: 

• lack of water in an area which precludes livestock 
use; 

• a seeding project that draws livestock to high quality 
nutritional forage; • rough country and steep slopes which are grazed 
last, if at all; and 

• a riparian area attracting livestock, like a magnet, to 
food, water, and shade. 

One thing that can often interfere with solving livestock 
distribution problems is a lack of commitment by ranchers 
and BLM range conservationists to take action. This 
commitment has to be accompanied by excellent com- 
munication between the two parties or elsethe problem is 
not solved and often gets worse. Without open communi- 
cation and a "win/win" attitude, it can be very difficult to 
solve distribution or other problems on public lands. 

In the Uncompahgre Basin Resource Area of BLM's 
Montrose District in southwest Colorado (Figure 1), there 
is an example of what communication and a "win/win" 
attitude did to solve a distribution problem on the East 
Paradox Allotment. Local BLM range managers felt that 
by using a cooperative approach, any grazing-related 

Author is with the USDI-BLM, Montrose District, Montrose, Colorado. 

— Colorado Highway 90 

problem could be successfully overcome. 
The East Paradox Allotment includes 16,250 acres of 

public land and about 2,600 acres of private land (Photo- 
graph 1). The climate of the area is semi-arid with hot 
summers and relatively mild winters. The most dependa- 
ble precipitation occurs during the summer period, and 
brief high intensity thunderstorms are common. Plant 
greenup generally begins in March for native cool-season 
grasses. Vegetation consists of sagebrush, fourwing salt- 
bush, galleta grass, cheatgrass, needle grass, and sand 
dropseed. About 500 acres of sagebrush were plowed in 
1944 and another 350 acres plowed in 1984. Wheat- 
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grasses were the predominate species seeded on these 
rangeland projects. Watershed condition throughout the 
allotment is classified as poor to fair, and a key objective 
of BLM management is to reduce soil erosion. 

The allotment is used as a winter grazing area from 
January through February before livestock are moved to 
adjacent private land to begin calving. During the winter 
grazing period, high protein cottonseed meal and corn 
are fed as a supplement to pregnant cows. The southern 
exposures, low elevations, and good road access make it 
an ideal winter livestock operation. 

Problems 
The East Paradox Common Allotment has a history of 

problems, with the lack of good communication and trust 
between BLM and livestock permittees topping the list. In 
1936, there were 25 permittees in the allotment; today five 
operators remain. In 1958, to stop a deteriorating range 
trend, BLM ordered a 58 percent reduction in grazing use, 
which was bitterly opposed by the permittees. This was 
followed by the elimination of spring livestock use in 
1966. 

Other historic problems on the allotment include: 
• lack of communication between involved parties; 
• lack of dependable water; 
• no grazing system; 
• large acreages of cheatgrass with remnant native 

grass and shrub plants intermingled; 
• poor distributing of livestock resulting in over/under 

use of forage; 

• expanding prairie dog towns; 
• soil erosion caused by overland flows resulting in 

major gullies; and 
• increasing winter big game use in direct competition 

with livestock for available forage. 
How these problems were interrelated could be debated 

forever; certainly much previous discussion focused on 
why problems existed. One thing was clear, however: 
there was little communication between BLM and the 
permittees about how to solve these problems. This 
resulted in gridlock as far as resource management was 
concerned, with very slow progress toward improving 
range conditions. 

The one problem that appears to have brought BLM 
and the permittees together was the rapidly increasing 
winter elk population on the allotment. The winter elk 
population in the late 1970s was near zero. By the mid 
1980s, elk population was estimated at 300 head in the 
Paradox Valley. This rapid increase in elk numbers, in 
addition to poor livestock distribution, was leading to 
unacceptably high levels of use on the rangeland seeding 
areas and fourwing saltbush. Although not abundant, 
fourwing saltbush is a highly palatable, nutritious shrub 
species used by livestock and big game. 

It was feared that another reduction in livestock use 
was forthcoming if something was not done to change 
utilization patterns and reduce the sustained grazing 
pressure on the seeded areas and fourwing saltbush. 

General view of Paradox Valley. Photo by D. Kauffman. 
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Techniques 
The first step to solving these problems was to reestab- 

lish communication among those with affected interests. 
That involved getting BLM, the five permittees, and the 
Colorado Division of Wildlife (DOW) together. Many 
meetings took place, with the most effective being field 
meetings, held on the allotment looking at specific condi- 
tions and problems. From these meetings came the first 
visible signs of a developing commitment to solve some of 
the problems on the allotment. 

Once this commitment was in place, ideas on how 
management might be accomplished flowed freely. The 
ideas centered on how to reduce use on the seeded areas 
and fourwing saltbush, provide feed for a growing elk 
herd, and maintain or restore grazing capacity. 

The first objective was to impress on the livestock users 
the need to closely watch utilization levels on certain 
areas and plants. The aim was to move livestock to 
ungrazed areas when utilization reached a low-moderate 
level. After two years of intense monitoring, which in- 
cluded utilization studies, maps, and aerial reconnais- 
sance, BLM resource specialists and permittees got a 
much better idea of livestock and elk distribution patterns 
and forage utilization levels. Based on the monitoring 
information, BLM specialists developed a strategy that 
was built on permittee cooperation. A key part of this 
strategy was that permittees learned how to judge use 
levels and range conditions in such a way that there was 
no need to wait for BLM to tell them when it was time to 
move livestock. 

Because the goal was to use ungrazed native ranges, 
normal cattle behavioral patterns, which were to repeat- 
edly graze the easy-to-reach areas, had to be overcome. 
This required that livestock be gathered and herded every 
other day. 

To further accomplish the objective of achieving more 
uniform distribution, another idea was to use supplemen- 
tal feed to attract the animals to areas on the allotment 
that had historically received slight or no use. The sup- 
plemental feed consisted of cottonseed meal, corn, and 
salt fed in 10-15 barrels each holding 240 pounds of 
supplement (Photograph 2). BLM authorized this feeding 
program, which required permittees to absorb the cost of 
the program and responsibility for feed placement. Feed 
barrels were moved every one to three days during the 
two month grazing period, which means that permittees 
attracted livestock to 300-400 different locations on the 
allotment over the season. Permittees worked closely 
with BLM range specialists and it was common to see 
BLM personnel on the allotment hunkered over a map in 
the early morning cold discussing results and planned 
livestock moves for the day. During years when there was 
little snow, plans called for water to be hauled to the 
allotment in an 8,000 gallon tank. 

Results 

1. Grazing use patterns changed dramatically; the 
extent of heavy and severe use areas declined in the 

allotment, while slight or previously unused areas received 
increase use (Figure 2); the result was more even distribu- 
tion patterns. Places never before grazed were not being 

EAST PARADOX ALLOTMENT 

Supplemental feed barrel. Photo by 0. Kauffman. 

used. 

After Improved 
Management Began 
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2. Cattle diets changed, more sagebrush and dry cured 
native grasses were consumed as a result of supplemen- 
tation. During normal winter, cheatgrass and introduced 
wheatgrasses remain green and palatable throughout 
most of the winter. As a consequence, these areas were 
more nutritionally attractive than surrounding native 
ranges. Feed supplements provided a critical missing 
ingredient, thus making more uniform utilization possible. 

3. Utilization on fourwing saitbush declined from an 
average of 85 percent of current annual growth in 1986 to 
an average of between 20—30 percent in 1988 (Photo- 
graph 3). 

Use on fourwing salt bush. Photo by 0. Kauffman. 

4. Elk use of the area has varied, largely because of 
snowfall, but continues to show an upward trend in 
numbers, even through three years of severe drought. 
The population in the valley has gone from near zero in 
1980 to 500 in 1990. Good communication and coopera- 
tion with the DOW has resulted in special damage hunts 

and adjustments in the hunting season. This was to 
increase the elk harvest in this portion of the game man- 
agement unit and to keep the animals dispersed during 
the early winter period. 

5. Grazing preference was permanently increased by 
20 percent in 1989, even though the allotment expe- 
rienced a severe drought. This was the result of studies 
showing moderate use levels and better distribution. 

6. Livestock production and performance improved in 
four ways: 

a. Weaning of calves increased by 5-10 percent, 
especially for those cattle brought onto the allot- 
ment in the poorest condition. 

b. The conception rate of the herd improved from 85 
percent to 95 percent as the nutrition level im- 
proved from supplement feeding. 

c. There were 5-8 percent more live calves one 
month after calving as cows were stronger and 
took better care of calves. 

d. A death loss of one percent of the herd, while on 
the allotment, was almost entirely eliminated. 

Discussion and Conclusion 
Where do we go from here? Recent discussions have 

produced many ideas. The most promising include: using 
more barrels of supplement to increase the animal impact 
on the allotment, broadcasting seed around the supple- 
ment barrels to introduce a variety of forage species, and 
consolidating all of the animals into a single large herd, 
rather than many small herds. The latter idea would 
reduce the workload involved with moving the supple- 
ment barrels and herding every day. 

The use of supplemental feed to attract livestock away 
from concentration areas is not new and has probably 
worked in other areas. It worked here for a couple of 
reasons. A problem was identified and communicated to 
those best able to solve it. All of those individuals affected 
by the problem were involved and committed to solving it 
in an atmosphere of trust. Because of the trust, there was 
a willingness to try something new and even bear an 
additional cost. This willingness helped to attain a wide 
variety of resource management goals—a 'win/win" 
situation which is resulting in improved conditions and 
better relations. 

r 
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Viewpoint: 
Do we need new terminologies in rangeland management? 

Ahmed Sidahmed 

A set of new terminologies is emerging in the quest for 
learning new lessons from the unsuccessful attempts to 
develop livestock in the marginal extensive systems of 
sub-saharan Africa and other dryland areas of the LDCs. 
Identifying the migratory pastoral systems as opportunis- 
tic strategies is not a new idea (French, M.H. FAQ 1966), 
and the fact that wildlife biologists and some range/live- 
stock specialists are well aware of it is also old history 
(Mark Westoby 1974, 1978, 1980). Also, the differentiation 
between equilibrIum systems (simply let us call this a 
Texan or an Australian ranch or a feedlot enterprise) and 
the traditional migratory systems (for a typical illustration 
let us take the Sudanese Baggara Livestock Production 
System as an example—Fig. 4.1 in Sidahmed and Koong 
1984) is just common sense and is not new, either. The 
nomenclature 'non-equilibrium systems' adds nothing 
but to the exhaustive list of jargon. 

What is non-traditional, and rather a good omen, is that 
many of the sophisticated ranch-oriented development 
crusaders are rethinking! (Behnke and Scoones 1992) 
and, well, in the right direction. Now that the recognition 
of traditional knowledge and wisdom is official and 
donor-supported (Cees de Haan, World Bank-Reno, Nev- 
ada 1990), it is hoped that the sophisticated high tech 
ranch and feedlot oriented (experts (Roe 1989 and Sidah- 
med 1992) will get down to work and learn as much as 
they can from the pastoralists and the traditional natural 
resource managers (Niamir-Fuller, FAQ 1990) before 
their knowledge of thousands of years disappears. 

Author is technical advisor, International Fund for Agricultural Develop- 
ment. Rome, Italy. 

Brief note uploaded to Discussion Group 1: Livestock Research & Develop- 
ment Projects. International Telecomputer Conference on Perspectives on 
Livestock Research & Development in the LDC5. INFORUM/Winrock Interna- 
tional/IDRC/Arkansas Nov 1992-Feb 1993. 

Furthermore, it must be recognized that community 
participation models for natural resource management 
are available not far from many international develop- 
ment agencies as well as much range management and 
livestock production universities and research institu- 
tions of the developed countries. A rendezvous with 
voluntary groups such as the British Deer Hunters Society 
(E.H. Adams, personal communication) when they go out 
for their annual voluntary deer count, could do the trick. 
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Readers Write 
I am deeply concerned that the usefulness and value of 

thequantitative climax concept of range condition classi- 
fication was misinterpreted by Dr. Thad Box in his "View- 
point" published in the December issue of Ran gelands. 
Therefore, for the benefit of the range management pro- 
fession, I am compelled to clearify some of his miscon- 
ceptions. 

I was fortunate to have been trained in the field by Dr. 
E.J. Dyksterhuis and worked under his direct supervision 
for fifteen years throughout the Northern Great Plains. I 
was closely associated with him for forty-two years— 
from 1949 until his death in 1991. 

In all of my association and communications with Dr. 
Dyksterhuis I have never heard him imply or suggest that 
his Quantitative Range Site and Condition Classification 
system "should not be tied to the Clementian Paradigm." 
Dr. Dyksterhuis never meant climax vegetation to be a 
goal. Instead he used it as a guideline. Based on our 
experience, we know successional range condition can 
be determined by comparing current vegetation to the 
climax or pristine vegetation for the site. Without doubt 
climax is the most tangible entity to use as a model from 
which to judge deviation. 

Dr. Dyksterhuis' quantitative climax concept is designed 
strictly for rangeland where the climax vegetation con- 
sists of native grasses, forbs and shrubs. It was not deve- 
loped to be used on grazable woodlands where trees are 
dominant climax species. 

We never consider grazing animals when determining 
range condition. Range condition is plainly an expression 
of the current species composition in comparison to what 
that particular soil and climate would support in pristine 
or climax condition. Condition and site (a kind of range- 
land that differs from other kinds in its ability to produce 
native vegetation) information can be used to estimate 
current production. Initial stocking rate can be estimated 
for any class of grazing animal (deer, elk, bison, cattle, 
sheep, horses, etc.). 

The quantitative climax concept of range condition 
classification has been used successfully on millions and 
millions of acres and fully understood by thousands of 
ranchers and range scientist employed by various 
agencies. 

I have personally trained many 4-H members, FFA stu- 
dents, bankers and other non-range scientists. I have 
explained the procedure in court proceedings to the satis- 
faction of lawyers, judges and jury members. The quan- 
titative climax concept is realistic, easily understood and 
is a scientifically sound procedure. 

Dr. Box erred when he read Harold Dregne's ridiculous 
definition of desertification, "land degradation in arid, 
semi-arid and dry subhumid areas resulting from adverse 
human impact" and concluded that we needed an entire 
new approach to range condition classification. Chang- 
ing our terminology and methodology will not help our 
relationship with environmental extremists or other poorly 
informed individuals. They will continue to think and do 
astheywish regardlessofourprocedureandterminology. 

Rather than chastising our Society's best method of 
working with ranchers to improve rangeland, Dr. Box 
should have improved Harold Dregne's definition of 
desertification and provided him a lesson in range ecology. 

It is also unfortunate that Dr. Box repeatedly, and 
Harold Dregne even more emphatically, imply that domes- 
tic livestock is the only culprit causing range degradation. 
Drought, fire, grasshoppers, big game animals, rabbits, 
prairie dogs, etc., also cause range degradation. Just as 
Dr. Dyk's approach recognizes these causes, current 
ecologists should broaden their perspectives and vision. 

Despite Dr. Box's proposal, all is not lost. Surely some- 
one in the next generation will no doubt "re-invent the 
wheel" and go back to using climax vegetation, not as a 
goal, but as a guideline to determine the successional 
condition of native rangelands.—Robert L. Ross 
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Current Literature 
This section has the objective of alerting SRM members 

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

ant, and J.B. Carlton; 1992; Trans. Amer. Soc. Agric. Eng. 
35(1):51-59. (USDA-ARS), Southern Crops Res. Lab., College 
Station, Texas 77843) When herbicides were aerially applied at 
volumes of 2 to 8 gal/a., honey mesquite mortality increased with 
increased spray volume applied and decreased droplet size; larger 
droplet sizes required the higher volume application rates for 
desired mesquite mortality. 

Dispersal of Squarrose Knapweed (Centaurea vlrgata ssp. squar- 
rose) Capitula by Sheep on Rangeiand in Juab County, Utah; by 
Cindy Talbott Roche, Ben F. Roche, Jr., and G. Allen Rasmussen; 
1992; Great Basin Nat. 52(2):185-188. (Dept. Natural Resources, 
Wash. State Univ., Pullman, Wash. 99164-6410) Sheep were found 
to be effective spreaders of squarrose knapweed seed—both from 
catching in the wood and through ingestion—but were found to be 

only one of several effective dispersal mechanisms. 

Economic Evaluation of the Forage-FIber Response to Pinyon- 
Juniperlhinning; by F. Neal Bledsoe and John M. Fowler; 1992; N. 
Mex. Agric. Expt. Sta. Bul. 753; 129 p. (Dept. Agric. Econ. & Agric. 
Bus., N. Mex. State Univ., Las Cruces, N. Mex. 88003) When using 
basal area as the key woodland management variable in forage 
and fiber production, xeric sites required juniper basal areas of 
zero to maximize long term returns whereas mesic sites were 
economically efficient at basal areas of approximately 40 square 
feet per acre. 

Effect of Prescribed Fire on Nitrogen and Phosphorus in Arizona 
Chaparral Soil-Plant Systems; by Brian J. Wienhold and James 0. 
Klemmedson; 1992; Arid Soil Res. & Rehab. 6:285-296. (School of 
Renewable Natural Resources, 325 Biol. Sci. E., Univ. Ariz., Tuc- 
son, Ariz. 85721) Fire resulted in a loss of N and a distribution of N 
and P to system components that are highly susceptible to ero- 
sion; the potential losses of P through erosion was considered the 
more critical because of its only minimal natural replenishment by 
weathering of parent material. 

Effects of Nutrient Deficiencies and Excesses on Reproductive Effi- 
ciency of Livestock; by T.G. Dunn and G.E. Moss; 1992; J. Anim. 
Sci. 70(5):1 580—1593. (Dept. Anim. Sci., Univ. Wyo., Laramie, Wyo. 
82071) Reviewed the effects of deficiencies and excesses of phos- 
phorus, vitamin A or carotene, energy, and protein on reproduc- 
tion, primarily in grazing ruminants; emphasis was given to deter- 

mining when either a deficiency or an excess began to limit repro- 
duction and the mechanisms involved in the cessation of repro- 
ductive function. 

Forage intake and Grazing Times of Yeariing Beef Steers Grazing 
Nitrogen-Fertilized Russian Wiidrye (Psathyrostachys Junceus); 
by N.W. Holt; 1992; Can. J. Anim. Sci. 72(2):375—387. (Res. Sta., 

Agric. Can., Swift Current, Sask. S9H 3X2) Grazing time was not 
affected by season or fertility treatment, averaging 8 hours/day; 
higher nitrogen fertility was indirectly related to increased forage 
intake levels because of the positive effect that N fertilzer had on 
forage dry matter digestibility. 

influence of Summer Cutting and Fertilizer Application on Altai Wild 
Rye in Winter; by W.D. WHIms; 1992; Can. J. Plant Sci. 72(1):173— 
179. (Res. Sta., Agric. Can., Lethbridge, Alta. T1J 4B1) Nitrogen 
application and summer cutting, both when applied singly or in 
combination, improved the nutritive value of the standing forage 
forwinter grazing; fertilizer application also increased forage yield 
and accessibility; but it was suggested that supplementing live- 
stock on pasture may be economically advantageous over apply- 
ing high rates of fertilizer. 

Land Reclamation on Kaho Olawe is no Luau; by Steve Warren, 
Stefanie Aschmann, and James Truax; 1992; Land Reclam. 

36(4):43-45. (U.S. Army Corps of Eng., Const. Eng. Res. Lab., P.O. 
Box 9005, Champaign, III. 61826-9005) A success story in the 
reclamation of a wind- and water-eroded island in the Hawaiian 
Islands used for military operations; treatment consisted primarily 
of using a chisel plow seeder for seeding warm-season grasses 
but also terracing and gully plugging where required. 

Management of Beef Cattle for Efficient Reproduction; by Glenn E. 

Selk and Keith S. Lusby; 1992 (Rev.); OkIa. Agric. Ext. Cir. E-869; 
23 p. (Agric. Mailing Room, OkIa. State Univ., Stillwater, Okia. 
74078) In referring to reproduction as the single most important 
but very complex factor in beef production, the authors cover 
highly useful topics including body condition scoring, season of 
calving, heifer and cow culling, early weaning, flushing and calf 
removal, and developing replacement heifers. 

Nitrogen Response by Caucasian Biuestem and lndiangrass; by JR. 
Brown, C.L. Hoenshell, Williams Schumacher, and John J. Brejda; 
1991; Forage & Grassland Conf. 1991:179-182. (Soil Sci. Dept., 
Univ. Mo., Columbia, Mo. 65211) Both warm-season grasses 
responded economically to the currently recommended rate of 60 
lb. N/a., but based on their research the authors suggested a rate 
of 100 lb. N/a. would be even more advantageous. 

Oesophageai Fistuiated Cattle Can Give Unreliable Estimates of the 
Proportion of Legume in the Diets of Resident Animals Grazing 
Tropical Pastures; by R.J. Jones and C.E. Lascano; 1992; Grass 
and Forage Sci. 47(2):128-132. (CSIRO, Div. Tropical Crops & 
Pastures, Davies Lab., Aitkenvale, Queensland 4814, Austr.) Con- 
cluded that the reliability of transitory esophageally fistulated 
cattle for estimating the diet of resident experimental cattle must 
be seriously questioned for tropical pasture; reasons forthis unre- 
liability are briefly discussed. 

A Partiai Giossary of Elk Management Terms; by L. Jack Lyon and 
Alan G. Christensen; 1992; USDA, For. Serv. Gen. Tech. Rep. 
INT-288; 6 p. (USDA, For. Serv., lntermtn. Research Sta., 324 25th. 
St., Ogden, Utah 84401) Attempts to provide consensus defini- 
tions of terms relative to elk habitat management that have been 
frequently misused during forest planning; based on recommen- 
dations of an 'Elk Management Terminology Workshop" held in 
1990. 

Compiled by John F. Vallentine, Professor of Range Science, Brigham Young 
University, Provo, Utah 84602 
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Persistence of Alfalfa Under Continuous GrazIng In Pure Stands and 
In Mixtures with Tall Fescue; by S. Ray Smith, Jr., Joseph H. 
Bouton, and Carl S. Hoveland; 1992; Crop Sci. 32(5):1259—1264. 
(Plant Sci. Dept., Univ. Manitoba, Winnipeg, Manitoba R3T 2N2) In 
this Georgia study, alfalfa cultivars tolerant to grazing in pure 
stands also had superior persistence under severe, continuous 
grazing in mixed stands with tall fescue. 

Physical Form and Frequency of Alfalfa Supplementation for Beef 
Cattle Winter Grazing Northern Great Basin Rangeland; by S.D. 

Brandyberry, T. DelCurto, and R.F. Angell; 1992; Amer. Soc. Anim. 
Sci., West. Sect. Proc. 43:47-50. (Eastern Ore. Agric. Res. Center, 
Burns, Ore. 97720) Results of this study indicated that feeding 
long stem or pelleted alfalfa, on a daily or alternate day basis, had 
little or no effect on performance, grazing behavior, intake, or 
digestion by winter grazing beef cattle. 

Proceedings of the Symposium on Oak Woodlands and Hardwood 
Rangeland Management, October 31-November 2, 1990, Davis, 
California; by Richard B. Standiford (Tech. Coord.); 1991; USDA, 
For. Serv. Gen. Tech. Rep. PSW-126; 376 p. (USDA, For. Serv., 
Pacific Southwest Res. Sta., P.O. Box 245, Berkeley, Calif. 94701) 
Comprises 66 papers focusing on six major topics: regeneration 
and restoration of oaks, wildlife habitat considerations, monitor- 
ing trends, land use planning, management strategies, and ecol- 
ogy and management of Engelmann oak. 

Recovery, Germlnabiilty, and Viability of Leafy Spurge (Euphorbia 
esule) Seeds Ingested by Sheep and Goats; by John R. Lacey, 
Rosie Wallander, and Kathrin Olson-Rutz; 1992; Weed Tech. 
6(3):599-602. (Anim. & Range Sci. Dept., Mon. State Univ., Boze- 
man, Mon. 59717) Both Suffolk sheep and Spanish goats were 
effective in reducing germinability and viability of ingested leafy 
spurge seeds, with the sheep being somewhat more effective than 
goats; but animals grazing mature leafy spurge should be con- 
fined for five days before moved to spurge-free pastures. 

Seeding Patterns Affect Grass and Alfalfa Yield in Mixtures; by C.C. 
Sheaffer and G.C. Marten; 1992; J. Prod. Agric. 5(3):328—332. 
(Dept. Agron. & Plant Gen., Univ. Minn., 411 Borlaug Hall, St. Paul, 
Minn. 55108) Seeding grasses and alfalfa in separate rows 
increased the yield and competitiveness of the grass component 
with the less-competitive reed canarygrass, timothy, and smooth 
brome but not with the more-competitive orchardgrass. However, 
the increased grass competition was projected as decreasing 
alfalfa and total forage yield. 

Supplementation of Cattle Grazing Dormant intermediate Wheat- 
grass Pasture; by B.W. Hess, L.J. Krysl, M. B. Judkins, K.K. Park, et 
al.; 1992; Amer. Soc. Anim. Sci., West. Sect. Proc. 43:70—73. (Univ. 
Nev., Reno, Nev. 89557-0104) Protein supplementation reduced 
grazing time (by 1.5 hour), did not alter forage organic matter 
intake but increased total organic matter intake, improved harvest- 

ing efficiency, and increased particulate passage rate, thereby 
suggesting the desirability of an appropriate protein supplemen- 
tation regime. 

Survival of Perennial Grass Transplants in the Sonoran Desert of the 
Southwestern U.S.A.; by Jerry R. Cox, Reynaldo D. Madrigal, and 
Gary W. Frasier; 1987; Arid Soil Res. & Rehab. 1 (2):77-87. (USDA- 
ARS, Aridland Watershed Mgt. Res. Center, Tucson, Ariz. 85719) 
This study verified the benefits of summer transplanting over 
winter and documented the superior survival of bottle-brushgrass, 
Lehmann lovegrass, and Boer lovegrass cultivars and selections. 

A Synopsis of Texas Hunting Leases; by Clark E. Adams, John K. 

Thomas, and Charles W. Ramsey; 1992; WildI. Soc. Bul. 20(2):188- 
197. (Dept. WildI. & Fisheries Sci., Texas A&M Univ., College 
Station, Texas 77843) Describes the interrelations in Texas 
between the triad of hunter, landowner, and the State of Texas in 
the lease-hunting system; it also evaluates the results and implica- 
tions of a questionnaire sent to all individuals who had purchased 
a 1989-1990 hunting-lease license in the state. 

Timing of Herbicide Applications for Control of Larkspurs (Delphi- 
nium spp.); by Michael H. Ralphs, John 0. Evans, and Steven A. 
Dewey; 1992; Weed Sci. 40(2):264-269. (USDA-ARS, Poisonous 
Plant Res. Lab., Logan, Utah 84321) Evaluated the interaction of 
rates and timing (vegetative, bud, and flower growth stages) of 
application of four herbicides showing activity on duncecap and 
tall larkspur. 

Variation of Stream Stability with Stream Type and Livestock Bank 
Damage in Northern Nevada; by Thomas J. Myers and Sherman 
Swanson; 1992; Water Resource Bul. 28(4):743-754. (Dept. Range, 
Wildl., & For., Univ. Nev., 2000 Valley Road, Reno, Nev. 89512) 
Since natural factors associated with stream type greatly deter- 
mined stability and the range in stream stability, the authors con- 
cluded that range managers must consider the stream type when 
setting local standards, writing management objectives, or deter- 
mining riparian grazing strategies. 

Vegetation Responses to Wildfire in Native Versus Exotic Arizona 
Grassland; by J.H. Bock and CE. Bock; 1992; J. Vege. Sci. 
3(4):439-446. (Dept. Biol., Box 334, Univ. Cob., Boulder, Cob. 
80309-0334) Native and exotic grasses appeared equally tolerant 
of fire, probably because both evolved in fire-type ecosystems; the 
authors found no evidence that fire can be used to permanently 
restore the diverse native flora to species-poor stands of exotic 
grasses. 

Winter-Spring Foraging Ecology and Nutrition of Bighorn Sheep on 
Montane Ranges; by Nike J. Goodson, David A. Stevens, and 
James A. Bailey; 1991; J. Wildi. Mgt. 55(3):422-433. (Dept. Fishery 
& Biol., Cob. State Univ., Fort Collins, Cob. 80523) Authors con- 
cluded their results supported the hypothesis that availability of 
green forage limited nutrition of bighorn sheep during snow-free 
periods in late winter and early spring. 

Yieid and Bloat Hazard of Berseem Clover and Other Forage 
Legumes in Montana; by James R. Sims, D.J. Sobum, Malvern P. 

Westcott, Grant D. Jackson, et al.; 1991; Mon. AgRes. 8(1):4-10. 
(Plant & Soil Sci. Dept., Mon. State Univ., Bozeman, Mon. 59717) 
Utilized the laboratory foam production technique in predicting 
the bloat hazard of 25 different legumes showing promise as hay, 
pasture, and green manure species. 
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SRM Awards 
Presented at the Society's Annual Meeting in Albuquerque, New Mexico, on 
February 17, 1993. 

Frederic G. Renner Award 
The Frederic G. Renner A ward is the 

highest award bestowed by the Society 
for Range Management. The Award is 
named for one of SRM's founding fathers 
and second President. 

Dr. William A. Laycock's achievements in 
range science span four decades and encom- 
pass preeminent advances in range research, 
administration, and policy. 

For 18 years, Dr. Laycock conducted pio- 
neering investigations on poisonous plants, 
seeding and fertilizing high-elevation range- 
lands with USDA-FS research units. His 
work on grazing management of sagebrush 
communities in the Central Rockies is still 
cited a quarter century later. 

Dr. Laycock transferred to the Agricultu- 
ral Research Service in 1976. His analyses 
of successional patterns in shortgrass com- 
munities has led to a new and evolving the- 
ory concerning multiple steady-states in 

plant succession. He guided range studies 
at the Central Plains Experimental Range 
for 10 years and this research has produced 
far-reaching hypotheses and conclusions 
concerning environmental issues such as 
global warming. 

He has nearly 100 publications ranging 
from research papers ofa theoretical nature 
to semi-technical and popular articles. 

Dr. Laycock's interest in wind erosion 
effects on grassland ecosystems led him to 
organize and chair a Colorado Section sym- 
posium on rangeland plowouts in 1982 and 
he chaired two international symposia on 
the Conservation Reserve Program. 

Dr. Laycock is dedicated to the range 
extension mission in Wyoming and took on 
critical responsibility in Coordinated Re- 
source Management when appointed to the 

Governor's Rangeland Management Coor- 
dinating Committee. His grasp of range 
related issues has helped resolve a number 
of conflicts in Wyoming during the last five 
years. 

Dr. Laycock's leadership within the Society 
for Range Management is exemplary. He 
has served as Section President, chaired the 
Advisory Council, and in 1988 was SRM 
President. 

Contributions made by Dr. Bill Laycock 
over the last 35 years in advancing the 
science and practice of range management, 
exemplarily reflect the high standards set 

by the Frederic G. Renner Award. 
Bill was approved to receive this award at 

the 1993 Annual Meeting but dueto his pre- 
vious commitment to participate in the Inter- 
national Grasslands Congress, he couldn't 
be in Albuquerque. He has elected to accept 
his award at the 1994 Annual Meeting in 
Colorado Springs, Cob. 

Sustained Lifetime 
Achievement Award 

The Sustained Lifetime Achievement 
A ward was approved by the Board dur- 
ing the Summer Meeting of 1991. It is 
designed to recognize long-term con- 
tributions to the art and science of 
range management and to the Society 
for Range Management. 

CharlesM. "Chuck" Schumacher worked 
for the Soil Conservation Service (SCS) 
from 1939 to 1979 in Oklahoma, Texas, 
Kansas, Nebraska, and South Dakota. Dur- 
ing that time, Chuck was responsible for 
developing many of the original range site 
descriptions in those states. Many of these 

descriptions are still in use by government 
agencies, universities, and ranchers. 

As Plant Materials Specialist in Nebraska, 
Chuck worked with the collection, increase, 
and production of seed or planting stock 
needed to vegetate rangelands, abandoned 
croplands, surface mined lands, and other 
critical areas. 

As State Range Conservationist for the 
SCS in Kansas and South Dakota, Chuck 
was responsible for the training of hundreds 
of SCS and other agency personnel on the 
principles of range management. He coor- 
dinated state-wide range programs with 
other agencies and with university range 
specialists. 

Chuck assisted hundreds of ranchers 
throughout the Great Plains to improve 
their rangeland resources. He was one of 
the key individuals in the establishment of a 
native grass seeding program in the Nebraska 
Sandhills. 

Chuck is a charter and lifetime member of 
SAM. He made many major contributions 
throughout his career to foster the art and 
science of range management. He always 
stressed the basic principles of sound range 
management and developed many innova- 
tive ideas to meet the needs of rangeland 
users. 

Chuck was always actively involved in 
youth range activities, and his donation of a 

complete set of SAM journals contributed 
significantly to the range endowment fund 
in South Dakota. 

Although Chuck has been retired for sev- 
eral years, the work that he produced through- 
out his career is still in use today in the form 
of numerous publications, technical guides, 
and range site descriptions. 

W.R. Chapline Land 
Stewardship Award 

The W.R. Chapline Land Steward- 
ship A ward was created in 1986 to pro- 
vide recognition to members of the 
Society for Range Management for 
exceptional accomplishments and con- 
tributions to the art and science of 
range management through specific 
ran geland entities. 

William A. Laycock 

Charles M. Schumacher 
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Doc and Connie Hatfield are a unique 
team that has had a singular impact on 
improving the public and private rangelands 
of the Northwestern United States. They 
have created an atmosphere of understand- 
ing between the commodity and amenity 
interests as they focus on their needs from 
these natural resources. 

Doc and Connie are magnificent land 
stewards. Their specialness is their vision. 
They look far beyond what most of us see 
and realize a long-term vision for them- 
selves, their rangeland, their industry, and 
others who love the land. They see change 
as inevitable and needed. 

The Hatfields left theirveterinary practice 
in 1976 and purchased the High Desert 
Ranch in Brothers, Oregon. Their ranch is 
now a key place to demonstrate modern 
range management. With a proven record of 
developing their ranch, they began to help 
other ranchers, range and natural resource 

professionals, and environmentalists learn 
how they incorporated an environmental 
and business ethic fogether. 

Doc and Connie initiated and led the 
Trout Creek Mountains Working Group that 
took a serious grazing problem from the 
brink of disaster to a constructive solution. 

Because of the Hatfields' leadership, the 
environmental and ranching communities 
worked together to assure that the grazing 
strategy implemented is environmentally 
sound and the results measurable. 

They led the development of the Land 
Issues Forum in central Oregon. Ranchers, 
environmentalists, agency professionals and 
recreationists have developed a common 
vision for management of about 1,500 square 
miles of public and private land. This is a 
model for future consensus-based plans in 
the High Desert of the Great Basin. 

As the Hatfields put it "Environmentalists 
want baby willows, teenage willows, mature 
willows, and old willows by the creek. Ran- 
chers want baby ranchers, teenage ranchers, 
mature ranchers, and old ranchers by the 
creek. Both can survive together!"—when 
done with skill, wisdom and care demon- 
strated by the Hatfields. 

W.R. Chapline 
Research Award 

The W.R. Chap/me Research Award 
was established in 1986 to provide 
recognition to members of SRM for 
exceptional accomplishments in re- 
search that result in improvement of 
ran geland resources. 

The 25-year research and teaching career 
of Dr. Martyn M. CaIdwell is characterized 
by outstanding achievement, quality, and 
in novativeness. 

Dr. CaIdwell's research has spanned a 
wide breadth of topics and led to important 
advances in our understanding of plant 
adaptation to defoliation, drought, below- 
ground competition, and ultraviolet radia- 
tion. These studies serve as a basis for 
improved management of both public and 

private rangelands. 
Dr. Caldwell is a creative scientist who 

has systematically evaluated the physiolog- 
ical ecology of range plants in the field. A 
central theme of his research is his insist- 
ence on realism. His experiments are con- 
ducted in the field within the plant's own 
natural environment. 

Dr. Caldwell is recognized as an excep- 
tionally capable teacher. Many of his stu- 
dents have made significant contributions 
in range ecology and now hold leadership 
positions at various universities, agency 
laboratories, or in private industry. 

He has authored or co-authored 128 referred 
journal articles or book chapters in the area 
of plant ecology and physiology. This im- 
pressive list of scholarly publications, 
numerous invitations to present seminars at 
research centers and universities through- 
out the world, frequent requests to deliver 
keynote addresses and position papers at 
national and international meetings, and 

regular invitations to serve on important 
scientific committees attest to his high 
standing among his peers. 

Even with these outstanding achievements, 
Dr. CaIdwell maintains a charm and modesty 
that transcends his reputation. 

Fellow Award 
The Fellow A ward is bestowed upon 

members of SRM in recognition of 
exceptional service to the Society and 
its programs. 

Dr. C. Wayne Hanselka has given a high 
professional profile for the Society for Range 
Management in south Texas and adjacent 
Mexico. In the past 16 years at the Texas 
A&M Research and Extension Center at 
Corpus Christi, he has provided a stable, 
consistent and cooperative posture for pro- 
fessionals and ranchers in the area. 

As Extension Range Specialist for 27 
counties in south Texas, Dr. Hanselka is 
responsible for planning, implementing and 
evaluating adult and youth range manage- 
ment programs. Primary focus has been on 
Comprehensive Range Resource Manage- 
ment Systems including range ecology, 
brush management, grazing management, 
and wildlife livestock relationships. 

He has been very active in SRM by serving 
on the Texas Section Committees and was 
Newsletter Editor in 1986. He was Director 
from 1979-80 and Secretary-Treasurer in 
1983. He was Co-Chair of the 1988 SRM 
Annual Meeting Committee and Annual Meet- 
ing Handbook Evaluation Revision Commit- 
tee Chair in 1989—90. 

Because of his interest and bilingual talent, 
Wayne has had a key role in SRM and the 
Texas Agricultural Extension Service in com- 
municating with Mexican professionals and 
ranchers on common range problems. He 
has been active in providing both technical 
and popular articles on range management 
in English and Spanish. 

Wayne's background in wildlife manage- 
ment has allowed him to combine these 
interests with traditional livestock opera- 
tions to improve the economic position of 
natural resource managers. He has the abil- 
ity to talk in realistic terms about livestock 
production and wildlife habitat management. 

Dr. Hanselka's extension program is rec- 
ognized as the best all-around in the state, 
and he accomplishes it with a pleasant and 
easy-going personality. 

Doc and Connie Hatfield 

Martyn M. Ca/dwell 

C. Wayne Hanselka 
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Dr. John R. Lacey has been an enthusias- 
tic, participating member of SAM since 
1970. He has held membership in Arizona, 
New Mexico, Utah, South Dakota, and Inter- 
national Mountain Sections. 

Dr. Lacey assisted with the development 
of youth range management materials and a 
grazing land simulator to improve public 
understanding of rangeland. These mate- 
rials have been used at many SAM meetings 
to teach potential results and values of good 
range management. 

He has served on five SRM committees 
and was a Director of the International 
Mountain Section 1984-86. He has assisted 
with many SRM projects including youth 
camps, tours, educational meetings, re- 
search projects, and seminars. 

Dr. Lacey conducts an education and 
research program to identify, evaluate and 

promote the adoption of range manage- 
ment practices that are economically feasi- 
ble, environmentally sound, and socially 
acceptable. 

He encouraged and assisted the adoption 
of a monitoring program to evaluate man- 

agement practices that improve livestock 
profitability, and soil and water conservation. 

Dr. Lacey is also well known and respected 
in Western Canada for his range manage- 
ment interest, knowledge, and accomplish- 
ments. His contributions to development of 
the Society for Range Management and its 
objectives have certainly improved the Society 
as a viable international organization. 

Charles N. (Chuck) Saulisberry has a 42- 

year record of sustained support, dedica- 
tion, and commitment to the Society for 
Range Management at all levels and is a 
charter member of the Nevada Section. 

Chuck has been Chair of the SRM Advi- 
sory Council, Range Certification Panel and 

Nominating Committee. He was a member 
of the Annual Meeting Planning Committee 
in 1965, 1971, and 1990. He has served on 
nine Section committees and was Chair of 
most of them. Chuck and his wife Jo, were 
the principal financial supporters for estab- 
lishment of the Nevada Section SRM Endow- 
ment Fund. 

From 1960—67, Chuck worked with the 
Surprise Valley and Vya Conservation Dis- 
tricts in developing a coordinated land man- 

agement program to plan and implement 
cooperative range improvement projects on 

intermingled public and private lands. This 
eventually became the North Cal-Neva RC&D 
Project area and led to the widely acclaimed 
Modoc-Washoe Experimental Stewardship 
Area. 

As SCS/BLM Liaison for Nevada from 
1977—1984, Chuck coordinated training of 
BLM Range Conservationists and others in 
the development and use of soil and ecolog- 
ical site interpretations. This work with soil 
and site relationships set the stage for 
widespread application of BLM's vegetation 
management initiative in accordance with 
use of Desired Plant Communities as sug- 
gested by SRM's Unity in Concepts Task 

Group. 
His technical contribution to the under- 

standing of rangeland soils and ecology in 
Nevada and adjacent states is most exem- 
plary. He understands the financial, social, 
and coordination aspects of managing the 
resource. He has experience in applying 
range management for all uses. Chuck knows 
how make range management work! 

Dr. John E. (Jack) Taylor has served on a 
number of committees and as President of 
the Northern Great Plains Section, as well 
as many Society committees throughout 
much of his professional life. 

Dr. Taylor has served on eight SAM com- 
mittees and was a member of the Advisory 
Council in 1978—80. Hewas President of the 
Northern Great Plains Section in 1979 and 
has served on numerous Section Commit- 
tees. 

Dr. Taylor is well known within the range 
profession for his contributions to range 
research. This includes range monitoring 
and measurements and range research on 
mechanical renovation techniques on club 
moss rangelands of northern Montana. His 
work on club moss has been applied, both 
for research and management purposes, 
and is currently used to improve range con- 
dition. Dr. Taylor conducted some of the 
earliest research involving the use of low 
level aerial photography to monitor air pol- 
lution effects on native rangelands in 
southern Montana. 

Jack was a pillar of the range manage- 
ment program at Montana State University 
for more than 25 years. He has participated 
many times in the Montana Youth Range 
Camp and encouraged many of the high 
school youths to pursue range science as a 
career. He helped originate the Montana Ag 
Lenders Range School in 1963 and con- 
tinues to participate in this effort. 

Dr. Taylor has lectured widely throughout 
the Western United States on historical 
perspectives, particularly the implications 
of the flora, of the Lewis and Clark Ex- 
pedition. 

Low key and deliberate, congenial and 
humorous, thoughtful and concerned, all 
characterize Dr. Taylor in his professional 
and personal services to the science and art 
of range management, to students at Mon- 
tana State University, and to the Society for 
Range Management. 

John A. Lacey Charles N. Saulisberry John E. Taylor 
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Dr. James A. (Jim) Young is the fifth 
generation of a northern California ranch- 
ing family. Over the past 31 years, he has 
successfully brought together his knowledge 
and understanding of ranching and range- 
lands, and his scientific talents to thoroughly 
benefit the interests held by the Society for 
Range Management. 

As a member of the Society for Range 
Management, Jim Young has been actively 
involved with the Society's goals. His con- 
cern for range resources and ecological 
research is strong, and he continually works 
to provide a better understanding of natural 
resource ecology. Dr. Young has written 
numerous articles printed in the Journal of 
Range Management, Ran gelands, and other 
agricultural-related journals. He has been 
involved with various SAM committees 
through the years, served several terms as 
associate editor for the Society's Journal, 
and was the Nevada Section President in 
1986. He is contantly guiding his employees 
in their rangeland research studies, and 

encouraged all to participate in the Reno 
1990 SAM Annual Meeting. 

On a local, regional, and national scale, 
Dr. Young has been active speaker on range 
science issues. These presentations have 
been designed to reach the general public 
as well as scientific groups. In his lectures, 
the historical use of range resources is often 
incorporated to better understand the pres- 
ent rangeland ecology. 

As a range scientist, Dr. Young has deve- 
loped a keen perception to analyze the 
many interrelated facets and conditions of 
rangeland resources. Through the years, 
with his work in weed control, revegetation, 
and initiation of the Wildland Seed Labora- 
tory, Dr. Young has become highly respected 
by his peers as an authority in range improve- 
ment, particuarly on the subject of range 
seeding. 

Dr. Young is extremely dedicated and has 
devoted over 31 years of his professional 
career, his interests, and his life to the same 
objectives held by the Society for Range 
Management. 

Outstanding Achievement 
The OutstandingAchievementAward 

is presented to individuals for eminently 
noteworthy contributions in advancing 
the art and science of range manage- 
ment. 

W. James "Jim" Clawson is a dedicated 
extension professional. H is first priority is to 
train and support farm advisors and their 
county programs. He gives special attention 
to helping new advisors and specialists be 
successful early in their careers. He makes 
the effort to introduce new people to the 
university and its vast facilities and staff, to 
local and statewide clientele and to others 
who help a new agent initiate an extension 

program. 
As a county advisor and specialist, Jim 

has provided leadership and progressive 
input to a variety of cooperative research 
and extension programs including: livestock 
mineral nutrition and toxicity, rice straw util- 
ization, livestock waste management, range- 
land seeding and fertilization, brush control 
and reseeding, long term monitoring of 
range forage production, rangeland and 
ranch modeling, watershed and riparian 
management, and documentation of chan- 
ges in land use and landowner attitudes. 
These projects have resulted in manage- 
ment or policy changes that have benefited 
the livestock industry and the productivity 
of rangelands. 

Jim Clawson is nationally and interna- 
tionally recognized for his experience in 

rangeland policy education. His many years 
of experience in livestock and range man- 
agement in the nation's most populous and 

environmentally conscious state have often 
placed him at the center of environmental 
debate. From this position he has initiated 
group discussion and planning, clarified 
environmental problem statements, and 
provided scientificially valid information. 
He has suggested alternative management 
solutions and provided technical and staff 

support to local environmental conflict 
resolution efforts. 

Jim is relentless in his efforts to keep 
livestock producers, farm advisors, and 
specialists updated on rangeland issues 
and management practices. He has assisted 

various agencies by training their range 
management staff and developing monitor- 
ing guidelines for annual rangelands. Jim 
Clawson is in tune with rancher problems 
and needs. He works to provide solutions. 

Dr. James P. Dobrowolski's contributions 
to range management can be broadly 
grouped into four categories: teaching, re- 
search, extension, and professional service. 

Dr. Dobrowolski is an excellent teacher, 
as recognized by his receipt of student 
directed, premier awards: the Outstanding 
Teacher and the Outstanding Advisor 
Awards in the College of Natural Resources 
at Utah State University. 

In research, Dr. Dobrowolski has recently 
worked in such areas as effects of distur- 
bance by tracked vehicles on wind and 
water erosion, effects of altered hydrology 
on globally endangered riparian plant com- 
munities, snowmelt erosion from simulated 
waste burial trench caps, and effects of fire- 
accelerated cheatgrass invasion on the soil 
hydrologic condition of a semi-desert eco- 
system. His research is of high quality and 
deals with problems relevant to contempor- 
ary natural resource management. 

While Dr. Dobrowolski has no formal 
extension assignment, he routinely does a 
substantial amount of extension work, mainly 
in the area of riparian zone management. 
For example, during 1991, he was the fea- 
tured speaker in three symposia in Utah 
dealing with riparian issues, and he is actively 
involved in various riparian coordinating 
committees. 

In the broad area of professional service, 
Dr. Dobrowolski has taken a very active role 
in efforts aimed at promoting range man- 
agement education. He was the convener 
and moderator of the Futures of Range 
Management Workshop at the Washington, 
D.C., SAM meeting. He has been a consul- 
tant to the Office of Personnel Management 
(OPM) on employment standards for entry- 
level range conservationists. He plays an 
active and constructive role in the Utah Sec- 
tion and on campus on issues dealing with 
range education. 

Dr. James Dobrowolski typifies the desir- 
able traits of a true professional. He is a 

James A. Young 

W. James Clawson James P. Dobrowolski 
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dedicated teacher, researcher, and exten- 
sion specialist, but he also leads a balanced 
life. He has time for his family, his religious 
faith, and his community, as well as his pro- 
fession. Jim is greatly admired and respected 
by his colleagues and students. He is a 

leader in the profession and a fine example 
to young people. 

Dr. D. Lynne Drawe's commitment to 
excellence in research, management and 
education has made him a leader by exam- 
ple. He is recognized as a complete resource 

manager, who utilizes all the tools at his 
disposal to achieve management objectives. 
His dedication to good science and his abil- 
ity to motivate students make him a research 
role model. As products of his work as an 
educator, his students are recognized as 

progressive young managers. 
Dr. Drawe has been instrumental in estab- 

lishing a multiple use philosophy in south 
Texas. Through his efforts, sound resource 

management is being practiced on many 
south Texas ranches. He has accomplished 
this through research, management plan- 
ning, development, implementation, re-evalu- 
ation, and education in all phases of range 
resource management in the region. A col- 
league describes Lynn as a 'Renaissance 
Resource Manager". A common theme 
through interviews with colleagues was that 
Dr. Drawe is a "resource" manager, not 
"range" manager. He has contributed more 
to the understanding and management of 
south Texas rangeland than any other indi- 
vidual. Through his own research and co- 
operative efforts with other scientists, he 
has characterized many facets of range 
management in the region. He continues to 
maintain an aggressive and innovative pro- 
gram of research and education at the 
Welder Wildlife Foundation, in Sinton, Texas. 
His professional accomplishments are a 
testimony to what a well-trained and moti- 
vated range scientist can achieve. He is rec- 
ognized as an outstanding resource man- 
ager by his peers in all phases of range, 
livestock, and wildlife management. 

Dr. Robert P. Gibbens has untiringly de- 
voted himself to rangeland ecology research 
for the past 35 years. From studies of the 
Giant Sequoia groves of the west coast, to 

grazing management in the Wyoming Red 
Desert, to energetic pathways within South 
Dakota's mixed prairie, to vegetation 
dynamics of the Chihuahuan Desert, Bob 
Gibbens has become internationally recog- 
nized as an authority in rangeland ecology. 
Publicly a quiet man, he is regularly sought 
by numerous colleagues for advice, consul- 
tation and collaboration. 

During the mid-1960's at the University of 
California at Berkeley, Bob Gibbens and 
Arnold Schultz used their limited spare 
hours to design and construct the artificial 
population sampling boards that many uni- 
versity students have subsequently used to 
learn the basics of rangeland inventory 
methodologies. 

Since 1974, Bob has conducted research 
at the Jornada Experimental Range in 
southern New Mexico. Recent publications 
have provided tremendous insight into for- 
ces driving vegetation dynamics in the Chi- 
huahuan Desert. His collaborations with 
other research organizations and steward- 

ship agencies, especially the Bureau of 
Land Management, have resulted in viable 
information for development of manage- 
ment practices, particularly related to live- 
stock grazing. 

Bob's research is recognized for its tho- 
roughess of design and detail in field sam- 
pling. His on-the-ground understanding of 
western rangelands is both current and 

humbling for his colleagues, and he imparts 
that understanding with a clarity few can 
rival. 

Bob is sought out as a teacher in the field 
by a wide variety of professionals. Trips to 
the Jornada Experimental Range are regu- 
arly scheduled by academics and scientists 
so they and their students can be treated to 
Bob's insights and interpretations of range 
management and ecology in the desert. 
Those of us who interact with Bob regard 
him as one of the treasurers of range science 
and our profession. 

Dr. Larry R. Rittenhouse is internationally 
recognized for his expertise in range live- 
stock nutrition. He has more than twenty 
years' experience in evaluating forages to 
meet the requirements of ruminant animals. 
He spent nearly ten of these years at state 

experiment stations in Nebraska, Oregon, 
and Texas, studying ways to improve the 
year-long nutritional status of range anim- 
als. Larry has been involved in teaching and 
research at Colordo State University since 
1978, and his reputation has brought wide- 
spread recognition of the importance of 
animal nutrition in range management. 

Recently, Dr. Rittenhouse has expanded 
his research interests into the subject of 
range animal behavior. A new approach that 
is receiving increased attention is the scien- 
tific application of "cow psycology." For 
example, Larry has conducted original re- 

search, containing profound implications to 
range livestock management, on how free- 
ranging cattle remember and respond to 
patterns in forage supply. 

Dr. Rittenhouse's leadership as a teacher 
and researcher is epitomized by the number 
of graduate students he has guided, and 

workshops he has conducted in Morocco, 
Zimbabwe, and Peoples' Republic of China, 
as well as the United States. Larry is recog- 
nized by the prestigious Chinese Academia 
Sinica (Academy of Science) as a leading 
authority on range livestock grazing. 

Dr. Rittenhouse is widely respected by his 
peers as an outstanding academician who 
constantly seeks to keep himself and his 
students on the cutting edge of range science. 
He has achieved national and international 
prominence in range research and educa- 
tion. His accomplishments have reflected 
favorably, not only on himself, but on a 

number of range education institutions and 
the Society for Range Management. 

Robert P. Gibbens Larry R. Rittenhouse 

0. Lynn Drawe 
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Sam L. Short has been an active, partici- 
pating member of SRM since 1962. His 
major contribution has been working with 
the various youth groups. He has worked 
diligently with the SRM Youth Forum since 
its inception. He is past Chair of the SRM 
High School Youth Forum and past Presi- 
dent of the Student Conclave. Much of the 
success of these programs is attributed to 
his efforts. 

In 1976, Sam was instrumental in starting 
the Montana Range Days program, an on- 
going concentrated range training session 
for youth and adults. It has grown each year 
and recently 300 to 325 participants have 
attended. 

Sam has also been an excellent instructor 
at the Montana Youth Range Camp, range 
tours, trail rides, and other range training 
sessions. 

He has successfully trained and coached 
several Montana 4-H and FFA range judging 
teams. His training and expertise in coach- 
ing has resulted in first place winners at the 
SRM Youth Forum and in several state, 
regional, and national contests. This train- 
ing has had a profound influence on future 
range leaders. 

Sam has worked cooperatively with Soil 
Conservation District Boards and agency 
personnel in promoting range management 
in youth groups. He has also worked with 
the Cooperative Extension Range Special- 
ist to develop a Montana State Plant List, 
revise the Range Site and Condition Class 
Score Card, Montana Planning Sheet, Plant 
Identif ication ScoreCard and 4-H Youth Manuals. 

Much of Sam's contribution to the range 
youth programs has been carried out in 
addition to his regular duties as a Soil Con- 
servation Service Range Conservationist. 
He has spent many hours and thousands of 
miles of travel on weekends and vacations 
working with youth on their range projects. 
Sam Short's devotion to SRM, his untiring 
efforts, and exceptional ability in working 
with range youth makes him most deserving 
of special recognition. 

Dr. Michael A. Smith's career has been 
one of a steady, dependable researcher, 
teacher, and extender of knowledge. In 
addition to research accomplishments, he 
has been a teacher and advisor for both 
undergraduate and graduate students at the 
University of Wyoming. He is respected by 
his present and past students and highly 
regarded professionally. In SRM, he has 
always been quite active in the Wyoming 
Section and he has been Chairman of the 
SRM History-Archives-Library Committee 
since 1985. 

Dr. Smith's accomplishments represent 
the silent majority who make themselves 
available, at the expense of achieving 
immediate self-serving results, to willingly 
support solving range related issues. Dur- 
ing his tenure in Wyoming, Dr. Smith has 
introduced, demonstrated, and is publish- 
ing research on how to burn, graze live- 
stock, and control weedy plant species on 
the variety of native rangelands across 
Wyoming—where its population is some- 
times perceived to be resistant to innovative 
or new technology for managing its natural 
resources. 

A colleague writes, "Dr. Smith's outstand- 
ing achievement to the Society for Range 
Management is his silent ability to master- 
mind and support research, teaching, and 
extension efforts which insure land and 
water related management strategies are 
accepted and become standard procedures 
for using natural resources. His dedication 
to resolving grazing issues using research 
procedures along riparian zones is an ex- 
ample of his silent work habits and out- 
standing social results. Those who use Wyo- 
ming riparian rangelands for grazing live- 
stock and wildlife all look to Dr. Smith for 
needed knowledge and his helping hand." 

Through his research, extension, teach- 
ing, and professional activities, Dr. Smith 
has made a great difference in land man- 
agement practices in Wyoming and the 
West and has influenced many present and 
future professional range managers through 
his teaching and advising. Few other range 
scientists have had any greater total impact. 

Driving down the long and often dusty 
roads of Mellette and Todd Counties in 
south central South Dakota, it does not take 
long to notice the excellent range manage- 
ment which is practiced on most of the 
rangeland. This level of range management 
can be attributed, in large part, to David J. 
Steffen. Dave has been the District Conser- 
vationist for the Soil Conservation Service 
in White River, South Dakota, for 19 years. 
He has used much of this time to educate 
the farmers and ranchers on the benefits of 
proper range management. 

Some of Dave's major accomplishments 
include developing a workshop for ranchers 
to help them learn more about the latest 
information and technology available. He 
also held workshops on range management 
and ranch economics for ag lenders from 
throughout the state. He initiated an annual 
rangetour of grazing systems within Mellette 
and Todd Counties for local ranchers. 

Through Coordinated Resource Manage- 
ment, working with other agencies, Dave 
succeeded in reducing sodbusting of native 
rangelands. This effort has also been in- 
creasing range awareness, and encouraged 
native grass seeding within the counties. He 
worked closely with the Bureau of Land 
Management, Bureau of Indian Affairs, and 
the State of South Dakota in the develop- 
ment of a resource management plan on a 
27,000-acre, 1,500-head wild horse sanctuary. 

Dave assisted the Rosebud Sioux Tribe 
on the development of rangeland resource 
management systems on their land. A dem- 
onstration plan was established and showed 
other tribal landusers methods of improving 
their range resources and how to achieve 
economic stability. 

Through the Mellette and Todd Conser- 
vation Districts, Dave initiated a program 
called "Bootstraps: Ranching for the 90's". 
This program is designed to help families 
develop long-range plans for their respec- 
tive farms and ranches. 

Dave is one of the South Dakota Section's 
premier range conservationists. He is active 
in range management issues not only in his 
area of responsibility, but across the state 
and region. 

Sam L. Short Michael A. Smith David J. Ste ffen 
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Dr. Larry M. White has made outstanding 
contributions to the art and science of range 
management during his 35 years as a member 
of the Society for Range Management. 

He is a native of Utah and graduated in 
range science from Utah State University in 
1961. He worked for the Bureau of Land 
Management in Montana and South Dakota 
for six years. The past 27 years have been 
with the Agricultural Research Service in 
Montana and Oklahoma. 

He has published over 60 publications on 
various aspects of range management in 
both the northern and southern Great Plains 
in the past 23 years. 

He is probably best known for his review 
paper on carbohydrate reserves of plants. 
Reprints of this paper have been requested 
by over 500 scientists from over 20 coun- 
tries throughout the world. His research has 
added great insights into the growth and 
development, phenology, carbohydrate re- 
serves, effect of nitrogen fertilization, and 
effect of growth regulators on forage yield 
and quality of plants in the Great Plains. 

Dr. White has served on many committees 
for the Society for Range Management the 
past 20 years at both the Section and parent 
Society level. He was Secretary-Treasurer 
for nine years and then served as President 
of the Northern Great Plains Section. He 
served as Associate Editor of the Journal of 
Range Management for four years. He taught 
range management to 4-H and FFA youth in 
eastern Montana and state-wide for ten 
years. 

Outstanding Young Range 
Professional Award 

The Outstanding Young Range Pro- 
fessional Award was inaugurated by 
SRM in 1988 to recognize the promise 
and potential of our younger members. 
One of the major criteria for this impor- 
tant award istheage of nominees, who 
must have been less than 35 years old 
on January 1, 1993. 

Kevin D. Norton has served eleven years 
providing Soil Conservation Service (SCS) 
assistance to landowners in all phases of 
range conservation in northwestern Okla- 
homa. he presents a positive professional 
attitude which encourages landowners and 
co-workers in applying range management 
principles. 

As a professional Range Conservationist 
and now serving as Area Resource Conser- 
vationist, Kevin trains SCS employees in 
range management principles. He has deve- 
loped an outstanding brush management 
program integrating prescribed burning, her- 
bicides. and grazing management. He also 
initiated and coordinated regional seminars 
on prescribed burning and resource man- 

agement for resource managers. 
He has actively worked with field office 

staffs and conservation districts to hold 
tours and workshops on prescribed burn- 
ing, grazing management, revegetation, CRP 
grass management, and use of goats in 
brush management. 

Kevin is an active participant in the Society 
for Range Management. He has been Vice- 
President of the Kansas/Oklahoma Section 
and President of the Oklahoma Chapter. As 
President of the Oklahoma Chapter. he 

spearheaded designation of Range Man- 

agement Month in Oklahoma and partici- 
pated in a signing ceremony with the 
Governor. 

Even though Kevin has many other 're- 
lated" duties with the SCS, he still finds time 
and energy to carry out an outstanding 
range program. He has been instrumental in 
strengthening relations between SCS and 
Cattleman's Organizations, through tours, 
programs and SRM activities. County Ex- 

tension Directors request him to be on their 
programs on range management. 

With Kevin's achievements and accomp- 
lishments and his energy, he is sure to be a 
continuing positive influence in rangeland 
management. 

Sustained Lifetime 
Achievement Award 

(Posthumous) 

Dr. Ardell Bjugstad's contributions to the 
art and science of range management 
spanned 30 years and encompassed Society 
activities, dedicated research, and a great 
love of people. His tireless efforts, whether 
working on SRM business or range research, 
were simply amazing. He was single- 
handedly responsible for the recruitment of 
numerous young people into the Society, 
and even assisted with costs to ensure that 
young students could attend Annual Meet- 

ings. He was always there when a volunteer 
was needed, and encouraged other staff 
members to assist with Society activities. 

Throughout his career, he became well- 
known as a range expert. His knowledge of 
range issues in the Northern Great Plains 
was second to none. His research spanned 
six states and Pakistan: his cooperators 
included universities, other federal agen- 
cies, state agencies, private organizations, 
foreign governments, and numerous pro- 
fessional societies. 

In a time of diminishing budgets, Ardell 
maintained a vigorous research program 
with the assistance of his many supporters 
and cooperators. He was well-known as the 
kind of researcher that would assist if a 
research question was raised. He worked 
hard at getting research results applied, as 
is evidenced by his vigorous support of 
symposia and other meetings designed to 
transfer research knowledge. 

Dr. Bjugstad was a champion of helping 
young people get a start, and was an early 
supporter of diversifying his staff. He recru- 
ited and supported young men and women, 

taught at a local Indian College, and pro- 
vided housing for young black employees. 
He brought this open-minded attitude to the 

Larry M. White 

Kevin D. Norton Ardell J. B/u gstad 
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Society for Range Management, and in his 
gentleway, helped otherstoseethevalueof 
helping non-traditional members break into 
the range profession. 

Few SRM members maintain a 30-year 
commitment to the Society and the range 
profession. Dr. Ardell Bjugstad was one of 
those few. His efforts with Society activities, 
dedicated range research, and great love of 
people resulted in a lifetime of achievement. 

Pat Smith Honored 
at Albuquerque 

Dr. Patricia Smith, Production Editor for 
the Journal of Range Management and 
Ran gelands was honored for 20 years of 
"Extraordinaire" service at the banquet of 
the 1993 Annual Meeting of the Society for 
Range Management. 

Pat started with SRM in 1972 doing layout 
and paste-up for the Journal of Range Man- 
agement. Pat told the audience at the ban- 
quet that when she started she did not 
expect the job to last over 6 months. 

Since that day in 1972, Pat has assumed 
increasingly more responsibility. For a period 
of nine years Pat also had the responsibility 
of Technical Editor of the Journal of Range 
Management. During this time she deve- 
loped a system of Associate Editors for the 
Journal, which is the current alignment. 
With the Associate Editors she worked to 
improve the image of the Journal of Range 
Management as a truly scientific merit-re- 
viewed publication. SRM is now reaping the 
benefits of that effort. 

Danny Freeman, former Editor of Range- 
lands, published a short article on Pat in the 
Feb. 1984 issue of Rangolands. He stated 
'she is an Editor Extraordinaire." The term 
still fits. 

Undergrad Teaching 
Award 

The Range Science Education Council 
and Society for Range Management pres- 
ents the 1992 Outstanding Undergraduate 

Teaching Award to Dr. Lee E. Eddleman in 

recognition and appreciation for his time, 
talent and devotion to undergraduate Range 
Science Education. 

Lee Eddleman embodies the spirit of this 
award, having inspired and motivated hun- 
dreds of students in Oregon and Montana to 
strive to grasp the truth of how things work 
in the natural environment and always to do 
their best. After years as successful profes- 
sionals, his students often reflect that Dr. 

Eddleman's courses were among their most 
difficult, but they learned the material and 

retained the concepts and the analytical 
skills better than from any other course. Lee 

Eddleman has built a legacy of exceptional 
and lasting value by combining an encyc- 
lopedia knowledge and field experience 
with clear individual thinking by his stu- 
dents to promote careful natural resource 

management to benefit the resources and 

the people who depend upon them. 

Lee E. Eddleman 
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TTUTfT 
Capital Corral. . . . . . • • RayHousley 

Washington Representative 

It is not necessary to understand 
things in order to argue about them. 

Caron de Beaumarchais 
interior was the first Department in the natural resour- 

ces arena to break out of the appointments void that 
gripped the Clinton Administration into March. Secretary 
Bruce Babbitt won White House approval for seven 
names to fill top positions February 24. Bob Armstrong, 
former Texas state land commissioner (an elective posi- 
tion), is the choice for Assistant Secretary for Lands and 
Minerals. Another southwestern land commissioner, New 
Mexico's Jim Baca, got the Bureau of Land Management 
Director's job despite some serious efforts by the Public 
Lands Foundation and others to get a career professional 
into that slot. George Frampton, president of the Wilder- 
ness Society, was appointed to be Assistant Secretary for 
Fish, Wildlife, and Parks to oversee the National Park 
Service and the Fish and Wildlife Service. John Leshy of 
the House Natural Resources Committee staff got the nod 
for Solicitor; he is a former Arizona State University law 
professor. Elizabeth Ann Rieke is the Assistant Secretary 
for Water and Science; she was Director of Arizona's Depart- 
ment of Water Resources. 

At Agriculture, Secretary Espy's list, like several others 
that languished in the White House for weeks on end, 
apparently came back with the admonition to "make it 
look more like America." That news made several folks 
who seemingly had a lock on the top jobs glad they had 
not sold any real estate or burned any bridges. The only 
sure thing in Washington is that there isn't such a thing as 
a sure thing. 

Meanwhile, Secretary Espy, unhampered by staff advice, 
was busy with some organization ideas. He announced a 
centralization of public information activities, pulling 
them out of the agencies. This approach has been 
essayed by several of his predecessors, often ending with 
placement of a Department-approved appointee at the 
head of the agencies' information shop. Espy also let it 
out (seemingly unintentionally) that he was contemplat- 
ing some rearrangement of his top staff, with creation of 
an Undersecretary for Farm Services to oversee the Soil 
Conservation Service, Cooperative Extension Service, 
Farmers' Home Administration, Agricultural Stabilization 
and Conservation Service, and the State and Private 
Forestry function of the Forest Service. There was also an 
indication reorganization of research functions in USDA 
would pull Forest Service research into a new consoli- 
dated monolithic research unit along the lines of the 
approach Secretary Babbit has in the mill for Interior. 
These proposals and others will get scrutiny on Capitol 
Hill; Rep. Charles Stenholm (D-TX) scheduled hearings 
on USDA organization in his Subcommittee on Depart- 

ment Operations and Nutrition in March. There is equal 
interest on the Senate site, where several Senators have 
questions about the proposal to consolidate or close field 
offices (an action Espy placed on hold just days after 
Inauguration). 

Incentive grazing fees gains two new supporters with 
the arrival on the Washington scene of Secretary Babbitt 
and his BLM Director Jim Baca. Babbit spoke up for 
reduced fees as a management incentive as opposed to 
simply increasing fees when he appeared for his Senate 
confirmation hearing. And Baca instituted just such a 

system during his term as State Land Commissioner in 
New Mexico. In fact, the proposal being worked on by 
BLM and FS follows the Baca prototype, according to 
Public Land News. To nobody's surprise, Rep. Mike Synar 
D-OK) is making certain the alternative of a fee boost to 
market value will be considered. He introduced HR 643, a 
bill similar to the one that passed the House and barely 
failed in the Senate last year. (Note: 1993 fees under the 
PRIA formula decrease by six cents from last year). 

Environmentalists are said to be looking ahead to leg is- 
lation in this session of Congress which will broadly 
address range condition on public lands, dealing with 
riparian area improvement, monitoring, and adequate 
funding for rangeland management. 

Both California Senators are pushing their California 
Desert Bill (S 21). The companion Bill in the House is HR 
518. The two bills have some substantial differences, but 
both are bucking strong opposition at home from users, 
local government, and likely from Gov. Pete Wilson. Last 
year's California Desert Bill passed the House and failed 
in the Senate. In an effort to help smooth the way, Rep. 
Bruce Vento (D MN) introduced HR 880 to withdraw land 
for the China Lake Naval Weapons Center and the Choco- 
late Mountain Aerial Gunnery Range. The idea is keep the 
California Desert Bill from bogging down in the Armed 
Services Committee. 

A proposal to double Payments in Lieu of Taxes (PILT) 
is being drafted by Sen. Mark Hatfield (A-OR), working 
with Sen. Robert Byrd's (D-WV) staff. It was Byrd who 
blocked a similar effort last year from his catbird seat in 
the Appropriations Committee Chair. Oddly enough, 
chances of success are predicted to be good, even in 
these times of deficit-cutting. When he was Governor of 
Arkansas, President Clinton advocated PILT increases. 
The National Association of Counties (NACO) is working 
hard on the issue on Capitol Hill. 

Mining law changes, with encouragement from Interior 
Secretary Babbitt, could happen this session. Royalties, 
titling, and reclamation could all be on the table. The 
vehicles are S 257 and HR 322. Sen. Jeff Bingaman (D- 
NM) has introduced S 336, which would regulate impacts 
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by subsurface mining on surface lands obtained by 
ranchers under the Stock Raising Homestead Act. 

The Utah land exchange legislation, which almost 
made it last year, seems likely to succeed this time 
around. The entire delegation plus Gov. Leavitt and USD1 
Secretary Babbitt are supporting S 184 and HR 677, which 
could set the mold for dealing with checkerboard patterns 
of state and federal lands all over the West; 184,000 acres 
of state land and less federal land are involved in the initial 
package. The bills would guarantee certain payments of 
federal mineral revenues to the state. 

Pam Neal has left the Public Lands Council after serv- 
ing as its executive officer for several years. 

Frasier's Philosophy 
recently received a letter from Danny Freeman, former 

Technical Editor of Rangelands. He reminded me that it 
was 9 years ago (Feb. 1984 in Rapid City, South Dakota) 
that he retired as the Ran gelarids Editor after serving for 9 
years. It has been a short 9 years. When I started as Editor, 
my goal was to continue the great work that Danny 
started. Why change a thing? When I look back, I am 
amazed at all that has passed since then: color covers; 
color sections/inserts; in-depth and provocative papers; 
and a great bunch of friends. Everyone that has contrib- 
uted a paper or an item or reviewed a paper deserves most 
of the credit. Without them Rangelands would not be 
anything. A special thanks go to all who have served or 
are serving on the Ran gelands Editorial Board. Also, 
thanks to the current and past officers of the Society for 

National Research Initiative grants in Agriculture in 
1992 went largely to scientists at land-grant institutions— 
77%; Federal labs got just over 4%. Natural resources 
projects made up 17% of the allocation, and the plant 
science category accounted for about 38%. 

After long weeks of uncertainty, James Lyons was 
named Assistant Secretary of Agriculture for Natural 
Resources and Environment. Lyons, a staff member for 
the House of Agriculture Committee, was previously Pol- 
icy Directorforthe Society of American Foresters. He is a 
graduate forester. Richard Rominger, Ex-Director of the 
California Department of Food and Agriculture, is Deputy 
Secretary. 

Range Management. Without their support we would not 
have the publication we all look for every other month. 
Last but not least is the great staff in the Denver office, Pat 
Smith and Patty Perez. Their ability and dedication make 
it all happen. I am sure that most readers know that Pat 
Smith received a special recognition for her dedicated 
service at the Annual SRM Meeting in Albuquerque. It is a 
well-deserved and long overdue award. 

Where are we going? We will continue to make the best 
nontechnical publication for all users of our great range- 
land areas, here and around the world. 

Thanks to all. Here is to a long and productive future. 
Gary Frasler 

May all your thoughts be happy ones and every day a 

pleasant and fruitful event. 



RANGELANDS 15(2), April 1993 95 

Call for Volunteer Papers and Poster Abstracts 
Annual Meeting, February 13—18, 1994 

Colorado Springs, Colorado 

ABSTRACTS AND TITLES DUE JUNE 1, 1993 

The theme for the 1994 Annual Meeting will be Rangelands: Diversity and Responsibility. For poster or 
contributed paper presentations, you may submit your abstract form and abstract either of two ways: 

1) Send the information on the abstract form and your abstract on a DISKETTE with one paper copy of 
your abstract to: Dr. Linda Joyce, Program Co-Chair, Rocky Mountain Forest and Experiment 
StatIon, 240 W. Prospect, Fort Collins, CO 80526. (Phone: 303-498-1856). 

OR 2) Send the information on the abstract form and your abstract via electronic mail to the following 
address: SRM@gpsrvl.gpsr.colostate.edu 

Abstract is to include Title, Authors (including their affiliation and address) and Text, should be single-spaced 
and no longerthan 250 words. Abstracts should include a statement of objectives, a brief description of methods, 
a concise presentation of the actual results, and a summary of conclusions. Please follow the format of the 
example given below. Abstracts and titles are due June 1, 1993. Authors will be notified by July 1, 1993 of 
acceptance or rejection. 

If you send a diskette, either a 3.5" or 5.25" DOS-formatted diskette, either double or high density format is 
acceptable. WordPerfect 5.lis preferred, however ASCII files are acceptable. If you cannot use WordPerfect 5.1, 
please label the disk with your word processing program and version. For e-mail submitted abstracts, an 
acknowledgement of receipt will be sent return e-mail. 

Traditional presentations will be 15 minutestotal with 12 minutes for presentation and 3 minutes for questions. 
A 35 mm slide projector will be available. Posters will be on display for 1/2 day. 

Subject Matter Topic Code 

Ecology Grazing Management inventory Animal Nutrition 

10 Autecology 30 Animal Behavior 50 Methods 80 Livestock Diets 

11 Synecology 31 Soil Effects 51 Measurements 81 Widlife Diets 

12 Plant-Soil Relations 32 Grazing Systems 52 Techniques 82 Supplementation 

13 Competition 33 Plant Response 53 Remote Sensing 83 Technology 

14 Succession 34 Animal Response 

15 Riparian Wildlife 90 Rancher's Forum 

16 Rangeland Reference improvements and Land 60 Habitat Relationships 
Areas Reclamation 

17 Nutrient Cycling 40 Burning 61 Predator-Prey Rangeiand Pests 

Relationships 

Ecophysloiogy 41 Fertilization 62 Livestock,Wildlife 100 Insects 
Interrelationships 

20 Germination 42 Chemical 101 Weeds 

21 Photosynthesis 43 Mechanical Soils/Hydrology 102 Disease 

22 Water Relations 44 Seeding 70 Erosion Rangeland Social Science 

23 Carbohydrates and Nutrients 45 Strategies 71 Hydrology 110 Economics 

24 Root Behavior 46 Biological 72 Nutrient Cycling 111 History 

25 Allelopathy 47 Irrigation 73 Plant-Soil Relations 112 Sociology 

26 Plant Defoliation 74 Watershed 113 Recreation 
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Abstract Form — 1994 SRM Annual Meeting 
Colorado Springs, Colorado 

1. Author to contact: _____________________________________________ ___________ 

2. Institution: ____________________________________________________ 

3. Address: ____________________ 

4. Phone number: ______________________________ 

5. SRM Membership: Member _____________ Student _____________ Non-member 

6. Who' will present the paper? 

7. Presentation preference: Poster _________ Traditional 

8. Graduate Student Competition: Masters _________ PhD 

9. Subject Matter Topic Code: First Choice: _________ Second Choice ________ 

10. Abstract 

'Presenting author is to be a paid registrant at the 1994 annual meeting. 

Example 

1. Patricia S. Johnson 
2. South Dakota State University 
3. Dept. of Animal and Range Sciences, South Dakota State Univ., Brookings, SD 57007 
4. (555) 555-5555 
5. Member 
6. Patricia S. Johnson 
7. Traditional 
8. N/A 
9. 100 

UTILIZATION OF NATIVE GRASSES BY GRASSHOPPERS. Patricia S. Johnson, Dept. of Animal and Range 
Sciences, South Dakota State Univ., Brookings, SD 57007 and Charles Butterfield, Dept. of Agronomy, Univ. of 
Nebraska, Lincoln, NE 68583. 

Utilization of leaf material from cool and warm season grasses by grasshoppers was determined in 1987 and 
1988. The study was conducted on a Mixed Grass prairie site in western South Dakota near the town of Belle 
Fourche. The principal cool season grass was western wheatgrass and the warm season grasses were blue 
grama and buffalograss. Utilization of these grasses was evaluated for two grasshopper species, Melanoplus 
sanguinipes in 1987 and Aulocara elliotti in 1988. Grasshoppers were stocked in 0.25 m2 caged plots at a rate of 
20/m2 (5 per cage) for the grazing treatments. Caged plots with no grasshopper grazing were used as controls. 
Fifteen to 20 randomly located tillers of each grass species were permanently marked in each plot with a ring of 
colored wire. The length of each leaf on each tiller was measured prior to the start and just following a grazing 
trial. Ungrazed biomass was determined using leaf length-to-weight relationships and utilization was deter- 
mined by subtracting losses in control plots from losses in grazed plots. Melanoplus destroyed (consumed + 

waste) 24% of its body weight daily and Aulocara destroyed approximately 18%. Preference shifted from cool 
season to warm season grasses as the growing season progressed. Forage losses on rangelands having a 
grasshopper density of 20/rn2 would be approximately 134.6 lb/ac/month for Melanoplus and 117.3 lb/ac/month 
for Aulocara. 



Commercial Members 
Curtis & Curtis Seed Co Marden Manufacturing Co., Inc. 

Star Route, Box 8-A P.O. Box 796 

Clovis, NM 88101 Mulberry, FL 33860 

DLF/Trifolium Inc. Meyers Land & Cattle Co. 
P.O. Box 742 1660 17th Street 

Albany, OR 97321 Suite 225 
Denver, CO 80222 

Davenport Seed Co. 
P.O. Box 187, 1404 4th Street Schneider/King Company 

Davenport, WA 99122 3703 Speedway 
Austin, TX 78705 

DowElanco 
13355 Noel Rd., Ste. 1045 Sharp Brothers Seed Co. 

Dallas, TX 75240-6604 Healy, KS 67850 

Holt Company of Texas The Tye Company 
P.O. Box 207916 P.O. Box 218 

San Antonio, TX 78220 Lockney, TX 79241 

Truax Company 
3717 Vera Cruz Avenue N 

Minneapolis, MN 55422 
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