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President's Notes 

Uses of Rangelands: More 
than Grazing 

A popular misconception, one 
that frustrates progressive manag- 
ers, is that "Range" or "Rangelands" 
is synonymous with livestock pro- 
duction. Certainly, grazing isa long- 
standing traditional use of range- 
lands, one that when properly ap- 
plied and managed, can be quite 

compatible; but it is NOT the only use or even the primary 
use in many areas. 

The Society for Range Management (SAM) has a 
diverse membership. We value them all. Our rancher 
members, livestock producers from rangelands, bring an 
important perspective to the Society. They help us under- 
stand the importance of practical, workable grazing sys- 
tems and practices, based on sound research and profes- 
sional standards, that help them make a living from 
rangelands and produce food and fiber for people to use 
and enjoy. Other members have different priorities and 
knowledge about rangeland uses. Rangeland is habitat 
for wildlIfe as well as livestock and the challenge istofind 
better ways to make both of these forage consumptive 
uses compatible. SAM is cooperating with Federal land 
managing agencies, the Public Land Council, the Rocky 
Mountain Elk Foundation, and others to help solve that 
problem. 

The value of rangelands for recreation is often over- 
looked and usually assumed. Hunters and anglers, bird- 
watchers, hikers, equestrians, off-road vehicle users, and 
a whole array of others enjoying the out-of-doors use 
rangelands, both public and private, just as they use 
forests and parks. Rangelands are just as important and 
usually more accessible than those "more popular" areas. 

Mineral production from rangelands is economically 
important and with proper coordination and provision for 
reclamation, it is another very compatible use. Oil and 
gas, coal and hard rock mining occupyvery littleacreage 
compared to other uses but provide high value products 
for the economy. 

Wood products from forested range are important eco- 
nomically also. Removal of posts and poles and fuelwood 
can stimulate forage growth for livestock and wildlife, and 
openings made by timber harvest benefit grazing and 
browsing animals as well. 

Most range managers agree the most important use of 
rangelands is a healthy, productive watershed. Range- 
lands, including riparian areas, produce valuable, high 
quality water in large volumes. The key is good range 
management and proper coordination of uses. 

Rangelands are important for grazing, and range man- 
agement includes livestock uses. Everyone understands 
that. But rangelands and range management are a whole 
lot more.. —Stan Tixier, SRM President 

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, 1992. We are seeking 
nominees with expertise in: (1) plant ecology, grazing management, plant/animal 
interactions and (2) wildlife, reclamation, soils. Associate Editors serve for 2 years 
with an optional second term with the concurrence of the Editor, JRM. To nomi- 

nate a candidate for this important and demanding position, ascertain that the 

individual is available and willing to serve and then send a letter of nomination to 
the Editor describing the nominee's qualifications. The candidate will be asked to 

supply a list of publications and an account of experience in reviewing manu- 

scripts. Send nominations to Gary Frasier, Editor, Journal of Range Management, 
1300 Wheatridge, Loveland, Colorado 80537 by 1 September 1991. 
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Executive Vice-President's Report 

Recently I was reading an edi- 
torial in the Grass Farmer by 
Allen Nation. About two-thirds 
of the way down his column, I 
came to a very thought-provoking 
statement that I can't get off my 
mind. In simple terms, Allen was 
discussing the relaxed, easy life 
style that he has noticed on nearly 
every grass operation he has been 
on world wide. When you stop and 
think about it, he is right. Ranchers and farmers who 
operate grass production units that are in excellent condi- 
tion do enjoy a very relaxed, easy going life style—a point 
we in SRM should have stressed constantly over the 
years. 

Perhaps the most attractive reason to be a good range 
manager is that so many of your normal problems and 
expenses seem to disappear. For example, fences: when 
animals are knee deep in the best forage possible, most 
any old fence will hold them in. After all, why should they 
tryto get out when the grass is greener on their side of the 
fence. 

With an excellent grass cover, animals enjoy the clean- 
est environment possible. Their water is clean, where they 
lie down to rest is clean, and the stress factor is nonexist- 
ent. Of course on the humorous side you may have prob- 
lems with your bucks or bulls. After all, you bought them 
to love, not love to eat. 

In the case of the manager, it's easy to get too relaxed. 
You don't have to constantly check fences, doctor anim- 
als, or bring home strays. The mothers have their babies 
with hardly any care needed. The dreaded fear of scours 
is forgotten and pneumonia disappears. So what do you 
do? First you tend to sleep in, go to town more often, 
and—you guessed it—pretty soon you're playing golf' 
Now that is absolutely the bottom for a good old-time 
sheep or cow man. 

The the worst part, once a year like everyone else, 
you're off to your accountant to contend with the dreaded 
I.R.S. Now for most operators that's no problem: you 
don't owe anything, anyway. But to good grass people 
there is trouble. Their income is too high and their deduc- 
tions are too low (no vet bills, no big fence expense, and 
high priced hay wasn't needed). What are you going to 
do? First give the accountant a bad time—after all it's his 
fault—then look around for something to buy that will 
lose you money, and finally just pay the darned tax bill 
and feel lucky that you can do it. 

There is no question, it's a tough life that those good 
grass managers lead. We should try harder to make more 
of them suffer like that. 

Speaking of suffering, every year I accompany the SRM 
President, and sometimes other members of the Board, to 

Washington D.C. These people consistently walk me to 
death going from officeto office representing theSRM on 
a multitude of subjects. This year was no exception. Our 
President, Stan Tixier, is a veteran of the Washington 
scene, but all that accomplished was that he knows twice 
as many places to go, and that many more things to do. It 
makes me feel proud that Stan, followed by Jack Artz, is 
so well versed on the ramifications of government. Per- 
haps we can even do more than in the past, and that was a 
lot. Ray Housley, our Washington Representative, did his 
usual superior job. There is no way that I can describe in 
this report all the activities that took place on that trip. 
But, I believe we have a great opportunity to accomplish a 
lot of progress if we use these people; they really know 
their stuff. 

Now for a quick little travelog to wrap up this report. I 
have just returned from the International Rangeiands 
Congress in Montpellier, France. It was a wonderful work- 
ing vacation where I had the opportunity to visit five other 
European countries besides France after the Congress. I 

could conclude this entire report with one comment: if 
you can't lick them you had better join them. Those 
farmers take immaculate care of their land and vegeta- 
tion. It was beautiful to say the least. Like I have said 
before many times, rangelands can be beautiful when we 
take a little special care and pride in our work as manag- 
ers. I saw wild flowers and shrubs out in those pastures 
and it was pleasing to the eye. Surely our city cousins and 
a few environmentalists would look more fondly on our 
efforts if we just putthatfinal touch to our work. And after 
all, good range managers do have the time to do it. 

Just a sentence on the l.R.C.—it was a great success 
with a large crowd from every continent. You will hear a 
great deal more in the future from others who were there, 
but it was an honor to participate with all the other coun- 
tries on a subject that is so near and dear to my heart.— 
Peter V. Jackson, Executive Vice-President, SRM 
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Viewpoint: Range Science and Range Management Are 
Complementary Endeavors 

Frederick D. Provenza 

Range management and range science are comple- 
mentary but distinct endeavors. Range management 
attempts to optimize returns from rangelands in those 
combinations most desired by and suitable for society 
through the manipulation of range ecosystems. As 
such, range management is a planning process. Range 
science is the body of scientific knowledge on which 
range management should be based; it should provide 
the facts about how natural processes operate. Both are 
necessary for wise use of range resources. This paper 
discusses the roles of planning and science in range 
management, provides examples of biological pro- 
cesses important in range management, and discusses 
the role of range science in understanding those 
processes. 

Planning and Science 

Planning and science are different kinds of decision- 
making. Planning examines different alternatives in 
order to select that which is most valuable. Planning is 
based on scientific knowledge, common sense, rule-of- 
thumb knowledge, untested theories, and hunches. 
Science, on the other hand, exposes alternative theories 
to facts and selects the theory that agrees most closely 
with the facts. There are three main methods of science: 
induction, retroduction, and hypothetico-deduction. 

Induction, the most commonly used method in range 
science, is useful for finding laws of association 
between classes of facts; for example, observing that 
herbivores select some plant species and avoid others. 
The problem with induction is that it can only give 
knowledge about possible associations among classes 
of facts, it cannot explain the processes of nature. In 
other words, when we ask "how?" or "why?" we are 
asking for an explanation that induction cannot provide. 

Retroduction, which is a method of science less 
commonly used by range scientists, is useful for deriv- 
ing "how?" and "why?" explanations; e.g., hypothesiz- 
ing that herbivores eat or avoid certain plant parts 
because they have either positive or negative gastroin- 
testinal consequences. Retroduction can identify alter- 
native research hypotheses, but alone is not a reliable 

Author is with the Department of Range Science, Utah State University, 
Logan, Utah 84322-5230. 

source of knowledge because it does not test alterna- 
tive explanations. 

Hypothetico-deduction, which is the scientific 
method used least by range scientists, tests alternative 
explanations (hypotheses). For example, one way to 
explain the preference of herbivores for some foods 
over others is to argue that preferred foods are imme- 
diately pleasing to the senses of taste, smell, and touch. 
An alternative explanation is that herbivores develop 
preferences for or averions to foods as a result of their 
postingestive effects, and that taste and odor primarily 
enable animals to discriminate among different food 
items. To test these alternative explanations, the taste 
of a flavor could be paired with gastrointestinal conse- 
quences that are either positive or negative. The 
hypothesis that herbivores select foods based on gas- 
trointestinal consequences is supported if herbivores 
subsequently form preferences for or aversions to the 
flavor. If experiments are well-designed, the 
hypothetico-deductive method of science can evaluate 
the reliability of the research hypotheses generated by 
retroduction, and is the primary means of increasing 
the reliability of knowledge about natural processes. 

Processes Important in Range Management 
Many biological processes are important in range 

management. The following are examples of some 
important processes that must be understood if we are 
to manage rangelands wisely. 

Plant autecology, the study of a single organism or 
species, can identify characteristics that enable plants 
to tolerate or avoid disturbances such as grazing, cut- 
ting, and fire. Range scientists have described how 
plant species respond to factors such as season, inten- 
sity, and frequency of grazing. We must now determine 
how and why plants tolerate or avoid disturbances. A 
comprehensive understanding of the mechanisms that 
underlie tolerance and avoidance will enable us to 
improve management through genetic and environmen- 
tal manipulations. 

Plant synecology, the study of the interactions among 
different plant species within plant communities, pre- 
dicts how management practices will change the rela- 
tive abundance of different plant species. Range scient- 
ists' descriptions of existing vegetation and changes in 

vegetation have led to the concepts of range site and 
range condition and trend. Future research should seek 
to develop the conceptual basis for understanding the 
dynamic nature of plant population and community 

Editor's Note: 
This is a condensed version of the paper "Viewpoint: Range Science and 

Range Management Are Complementary but Distinct Endeavors" by Freder- 
ick D. Provenza which appeared in the March 1991 issue of the Journal of 
Range Management which is well worth reading. 
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level processes, and to relate the results to spatial and 
temporal scales appropriate for management. 

Diet selection by herbivores affects both the produc- 
tion of herbivores and the relative abundance of plant 
species on rangelands. Rangelands, and many of our 
croplands, reflect the preference of livestock. Research 
on diet selection has generally described which plant 
species herbivores select and their physical and chemi- 
cal characteristics, but the research has not explained 
why herbivores select some plant species and avoid 
others. Learning apparently plays a major role in diet 
selection by herbivores. If so, discovering how herbi- 
vores learn could let managers manipulate diet selec- 
tion to increase use of supplements, feedlot rations, and 
unpalatable plant species, and to decrease use of poi- 
sonous plants and tree seedlings in fruit orchards and 
conifer plantations. 

Habitat selection by herbivores affects both the pro- 
duction of herbivores and range condition. Herbivores' 
production is affected because the carrying capacity of 
range depends on animal dispersion. Range condition 
is least impacted when herbivores disperse widely, and 
is most impacted when they concentrate and overutilize 
specific locations such as riparian zones. Grazing of 
public lands has become an increasingly contentious 
issue in the West, one that is likely to persist as a coali- 
tion of recreational users and environmentalists draws 
strength from a burgeoning urban population. The 
foraging behavior of livestock often raises the ire of 
recreational users of the same lands. One festering 
problem is that cattle and sheep tend to prefer the lush 
vegetation next to streams, a habit which can lead to 
overuse (either perceived or actual) of these highly vis- 
ible, ecologically and sociologically sensitive areas. The 
grazing habits of livestock might be malleable enough 
that they can be conditioned to graze elsewhere. Differ- 
ent subgroups of herbivores differ in use of the same 
range, apparently learn habitat preferences, and 
transfer these preferences from generation-to- 
generation. Thus, it might be possible to select animals 
that utilize upland habitats and cull those that favor 
riparian areas, thus enhancing dispersion on range- 
lands. We will not understand why herbivores use areas 
of the range differentially, however, if researchers con- 
tinue to describe how factors such as temperature, rela- 
tive humidity, forage availability, water location, and 
topography affect the distribution of herbivores. 

The Role of Range Science 
Science passes through several stages as it matures. 

in the beginning, a science is largely descriptive and 
concern rests with determining what is there. Consider- 
able effort subsequently is devoted to seeking order 
and pattern in the facts. As science matures, scientists 
try to explain how and why the patterns and functions 
exist. It is time for range science to make the transition 
from the what to the how and why stages of 
development. 

Describing components of range ecosystems has 
been an extremely important first step in the develop- 
ment of range science, and most management recom- 
mendations are currently based on this type of informa- 
tion. Nevertheless, contemporary range scientists 
should no longer be as concerned with solving prob- 
lems and providing management recommendations, as 
they should be with understanding processes important 
in range management. Range scientists can no longer 
focus primarily on describing and monitoring range- 
lands and planning for range managers. 

If scientists continue to focus on solving problems, 
range as a science will stagnate. Without a thorough 
understanding of the biological processes on which to 
base management, range managers have no more basis 
for decision making than do politically active special- 
interest groups. Range scientists must thoroughly 
understand the biological processes underlying range 
management in order to provide range managers with a 
firm basis for their decisions, and to provide them with 
credibility. If not, management of rangeland resources 
will be based on findings from disciplines that do have a 
firm scientific basis. 

Conceptual models are essential in research that 
seeks to understand natural processes. A discipline 
without a conceptual basis is like a boat without oars. 
Range scientists must develop conceptual models of 
how we think important biological processes operate. 
We must then use induction and retroduction to 
develop numerous alternative explanations for our con- 
ceptual models. Finally, we must use hypothetico- 
deduction to test alternative explanations. We cannot 
make any assumptions about how or why processes 
operate, but rather we must think of alternative explana- 
tions for every facet of every process, and we must 
design experiments that eliminate those explanations 
that are inaccurate. This will facilitate the movement of 
range science from the what to the how and why stages 
of development. 

Range Science is an integrative discipline, and range 
scientists are in an ideal position to organize multidis- 
ciplinary research. The processes important to range 
scientists and managers require the expertise of many 
disciplines. Thus, for example, the study of diet selec- 
tion will involve disciplines as diverse as natural pro- 
ducts chemistry, animal physiology and nutrition, 
pharmacology, toxicology, psychology, and neural 
biology to name a few. 

Conclusion 

Management is important and range scientists should 
still be involved in range management, but scientists 
and managers have separate roles to play in the wise 
use of natural resources. Scientists should seek to 
understand natural processes important in the man- 
agement of natural resources; managers should apply 
these findings in managing rangelands. 
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It is true that some of the available scientific informa- 
tion is not being used routinely in management. In such 
cases, the real problem may be translating the pure 
science into practical knowledge. 

It is equally true that range scientists have not fully 
endeavored to obtain a mechanistic understanding of 

the processes that are important in the management of 
rangelands. Major advances in range management will 
follow once this change occurs. As we do, the titles of 
our textbooks will change from "Principles of Range 
Management," to "Principles of Range Science and 
Their Application to Range Management." 

Distribution, biology, and control of hound's-tongue in Brit- 
ish Columbia 

Mahesh K. Upadhyaya and Roy S. Cranston 

Hound's-tongue (Cynoglossum of ficinale L.), which is 
also known as beggar's lice, dog's tongue, dog bur, sheep 
lice, common bur, glovewort, and woolmat, is rapidly 
becoming a serious rangeland weed of British Columbia 
(B.C.). This weed is native to Eurasia and Asia. It is 
believed to have been introduced to North America as a 
contaminant with cereal seeds. 

Hound's Tongue—the Weed Problem 

Hound's-tongue is second only to the knapweeds 
(Centaurea spp.) as the most serious noxious weed of 
concern to cattlemen in B.C. It produces huge quantities 
of burred nutlets which attach to cow hair and create a 
problem in marketing livestock. In the Princeton area of 
the Merritt Forest District, it has been estimated that 5 
man days are required to clean nutlets from 100 cows 
which have grazed in hound's-tongue infestations before 
marketing. The cleaning process not only entails high 
labour costs but results in animal stress and possibly 
weight loss as well. Marketing of burred animals results in 
reduced sale price of livestock and a decline in the reputa- 
tion of the rancher. Ranchers in hound's-tongue infested 
areas also must incur extra veterinary costs as irritation to 
the eyes often results from attachment of the burred 
nutlets. The burrs on hound's-tongue nutlets are also 
troublesome in sheep producing areas as they become 
entangled in the wool. This attachment of burred seeds to 
grazing animals, both domestic livestock and wildlife, as 
well as to the clothing of man has led to quick and wide- 
spread dispersal of this weed. 

Hound's-tongue contains large quantities of pyrrolizi- 
dine alkaloids: 0.3% on dry weight basis in hay; 0.6% in 
mature plant; and 2.1% in rosettes (Knight et al. 1984). 

The primary alkaloids present are heliosupine and echin- 
atine. There are several reports in the literature of animal 
poisoning by pyrrolizidine alkaloids present in hound's- 
tongue (Greatorex 1966, Knight et al. 1984, Mandryka 
1979). In the Soviet Union, poisoning has occurred in 
cattle fed chopped sainfoin hay contaminated with 
hound's-tongue. Affected animals did not recover. In 
Colorado, the death of 10 horses was attributed to feeding 
dried grass hay contaminated with hound's-tongue. 

Symptoms of hound's-tongue poisoning include weight 

FIg. 1. General distribution of hound's-tongue in British Columbia 
(in 1986). 

Authors are associate professor, Department of Plant Science, University of 
British Columbia, Vancouver, and Provincial Weed Specialist, B.C. Ministry of 
Agriculture and Fisheries, Surrey, B.C., Canada, respectively. 
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loss, photosensitization, jaundice, diarrhea, nervousness, 
convulsions, and coma. Few livestock have been observed 
consuming green hound's-tongue in B.C., possibly dis- 
couraged by the distinctive odour of the plants. The weed, 
however, becomes more palatable when dried, resulting 
in a potential poisoning hazard late in the season. 

Under the B.C. Weed Control Act Regulations, hound's- 
tongue has been added to the Noxious Weed Lists of the 
North Okanagan, Thompson-Nicola, Okanagan-Simil- 

kameen, Columbia-Shuswap, Cariboo, and Kootenay- 
Boundary Regional Districts. 

Distribution and Habitat 

Hound's-tongue occurs in all provinces of Canada, 
except Newfoundland and Prince Edward Island (Upad- 
hyaya et al. 1988). It is most abundant in B.C. and South- 
ern Ontario. In B.C., it is found on pastures, road sides, 
meadows, forested areas, and waste places. It easily col- 

Plate I. (a) a young hound's-tongue plant, (b) rosettes (in foreground) and dry plants that matured in the previous years in oacKground), 
(C) nutlets on a mature plant, (d) nut lets attached to cow hair. 
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onizes and quickly forms dense monocultures on dis- 
turbed habitats. The weed prefers forest sites and thrives 
especially well on openings in the forest cleared by log- 
ging operations and road construction. It is a shade toler- 
ant weed and is not well adapted to drier grassland sites 
with under 30 cm annual precipitation. It survives well in 
wetter grasslands and moist draws in the drier sites. Per- 
haps the greatest potential for the spread of hound's- 
tongue exists on clearcut logged areas where dense 
infestations could impact re-planting operations. 

Hound's-tongue is found in B.C. on soils ranging from 
well drained, relatively coarse material to clay subsoils in 
the open coniferous and deciduous forests. In Eastern 
Canada, the weed is often associated with rocky pastures 
in limestone regions (Frankton and Mulligan 1970). 

The earliest record of hound's-tongue in B.C. is from 
Keremeos in 1922 (Royal B.C. Museum). It is now widely 
distributed throughout the interior Douglas Fir and Pon- 
derosa Pine-Bunchgrass biogeoclimatic zones with lesser 
amounts encroaching on the Cariboo Asperi-Lodgepole 
Pine zone in the Empire Valley-Dog Creek areas. Large 
infestations are present in the Skimikin-Turtle Valley and 
Chase Creek areas near Kam loops, the Highland Valley 
area near Ashcroft and the Oliver area of the South Okan- 
agan region. Smaller but increasingly significant infesta- 
tions exist throughout the southern interior from the 
Gang Ranch area west of Clinton through the Thompson- 
Nicola, Princeton, Okanagan, Boundary and East Koote- 
nay regions. Only isolated plants were observed in the 
Princeton and Boundary districts in the mid-1960's. 
Hound's-tongue is now widespread throughout both dis- 
tricts. Distribution of this weed in B.C. is shown in Figure 
1. 

BIology of Hound's-tongue 
Hound's-tongue is a herbaceous biennial or short-lived 

perennial species which forms rosette in the first year and 
flowers in the second. In B.C., it flowers between May and 
July. The newly ripened seeds of hound's-tongue exhibit 
innate dormancy which is believed to be released by 
exposure to low temperatures in the winter (vernaliza- 
tion). Young and mature plants of hound's-tongue are 
shown in Plate Ia, b, c. The hound's-tongue seed is dis- 
seminated slowly over time by attaching to animal fur, 
hair, and wool (Plate Id). The seed overwinters in the top 1 

cm of soil, although some seeds remain attached to the 
mother plant throughout the winter. This weed, however, 
does not form a large and persistent seed bank in the soil. 
Maximum seed germination occurs at 1 cm depth and 
seeds buried at 5 cm or deeper germinate but do not 
emerge (Van Breemen 1984). The rosette of hound's- 
tongue protects the weed from mowing and grazing, and 
enables it to withstand drought. The leaves of hound's- 
tongue are large and pubescent, flowers are dull reddish- 
purple, and nutlets greyish brown with the whole surface 
covered with short, barbed prickles (Plate ha, b, c). The 
plant produces a thick, deep (up to 100 cm) taproot which 
helps the weed compete for soil resources. The root also 

serves as an underground food reserve (Boorman and 
Fuller 1984), which may offer protection against winter 
injury. 

Plate II. (a) Hound's-tongue nutlets (bar = 1 cm), (b) magnified view 
of three burrs on hound's-tongue nutlet as seen by scanning 
electron microscopy (bar = 200 lzm), and (c) a scanning electron 
micrograph showing the tip (magnified) of an individual burr (bar 
= 40 pm). 
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Management 

Cutting at 0 to 7cm above ground reduces but does not 
eliminate seed production in hound's-tongue (Dickerson 
and Fay 1982). Excellent long-term control is achieved 
with picloram (0.56 to 1.12 kg a.i./ha) applied in spring, 
summer, or fall. Dicamba (1.12 kg a.i./ha) and chlorsul- 
furon (40 g a.i./ha) applied in spring or fall provide good 
hound's-tongue control in B.C. (Table 1; Cranston and 
Ralph 1983, Cranston et al. 1983, Cranston and Woods 
1986). In Montana, USA, 2,4-D amine (1.12 kg a.i./ha) 
applied in May controlled up to 97% of the first-year 
hound's-tongue plants; application at flowering controlled 
up to 77% of the second-year plants (Dickerson and Fay 
1982). Although picloram is the herbicide of choice for 
hound's-tongue control in B.C., spray operations are 
often precluded due to the weed's proximity to forest 
species and management plans to replant to coniferous 
trees. Spray operations are generally limited to road 
sides, waste areas, and small patches on grassland range. 

Table 1. Evaluation of herbicides for hound's-tongue control in B.C. 

Herbicide 
Rate 
kg/ha a.i. 

Rating' (months after 
treatment) 

2 14 

Control — 0.0 0.0 
Tordon (picloram) 0.56 9.0 8.3 
Tordon (picloram) 1.12 9.0 9.0 
Banvel (dicamba) 1.12 8.7 8.7 
Glean (chlorsulfuron) 0.04 9.0 8.7 

'Weed control was estimated using a 0-9 scale with 0 no control and 9 
complete control. 

The B.C. Ministries of Forests and Agriculture and 
Fisheries and the B.C. Cattlemen's Association are cur- 
rently supporting European research to determine poten- 
tial insect candidates for biological control of hound's- 
tongue in North America. 
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Grazing pressure on Saskatchewan rangelands 
Don V. Gayton 
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Figure 1. 

ACREAGE OF NATIVE RANGELAND 
IN SASK. 1974-1989 
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Figure 2. 

CULTIVATED FORAGE 
1974 - 1989 

Saskatchewan's cow/calf industry was born on the 
extensive mixed-grass and rough fescue rangelands of 
that Canadian Province. However, by the early part of this 
century, grain production began claiming more and more 
of the grasslands, and beef production gradually shifted 
to a secondary position in the Province's farming econ- 
omy. Currently, less than 25% of cattle owners derive their 
primary income from that source, with the rest being 
mixed farmers (SDAF 1986). 

The mixed-farming context of cow/calf production in 
Saskatchewan has many positive and complementary 
aspects, but grain and beef do compete for one critical 
resource: land. In order to document this competition, 
recent acreage and livestock trends were analyzed. 

HistorIcal Data 
Statistics were assembled from a number of sources. 

The amount of native rangeland acreage was computed 
from leased and deeded rangeland (Canadian Wheat 
Board 1974-1988) plus the acreage of Community, Cooper- 
ative and P.F.R.A. pastures (Saskatchewan Rural Devel- 
opment and PFRA Annual Reports). Cultivated forage 
area (i.e., land ploughed and seeded to cultivated peren- 
nial forages) statistics were taken from Canadian Wheat 
Board (1974-1988). Beef Cows on Farms (Saskatchewan 
Dept. of Agriculture and Food, 1974—1988) was chosen as 
the key livestock statistic. Cow live weight at slaughter, 
calculated from carcass weight (Canada Department of 
Agriculture 1977—1988), was taken as a measure of aver- 
age grazing cow weight. 

Results 
An extended period of good grain prices during the late 

1970's and early 1980's fuelled a massive conversion of 
native rangeland into annual cropland (Fig. 1). Cultivated 
perennial forage acreage was converted to annual crops 
at about the same rate (Fig. 2). Parallelling the decline in 
forage acreage was a substantial reduction of the Provin- 
ce's beef cow herd (Fig. 3). Starting from a high of 1.3 
million cows in 1975, the herd dwindled to a low point of 
three quarters of a million by 1986. 

Cow live weights at slaughter (Fig. 4) increased steadily 
from 1977 to 1988. Saskatchewan's commercial beef cow 
herd, traditionally composed of Hereford and Angus cat- 
tle, shifted substantially toward the larger-framed exotics 
during the period studied. 

Total forage acres per animal unit (Fig. 5) is a global 
measure of the amount of grazing land (native rangeland 
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Figure 4. 

COW LIVE WTS. AT SLAUGHTER* 
SASK., 1977-1989 
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plus cultivated forage land) available per standardized 
1,000 lb. cow. The rapid sell-off of the beef herd from 1977 
to 1986 was more than sufficient to offset loss of grazing 
lands and increasing cattle weights, resulting in actual 
decreases in grazing pressure on the remaining range- 
lands. However, as grain prices dropped in the late 1980's 
and the cow herd began to increase again, the trend line 
of Acres per Animal Unit becomes negative. Thus grazing 
pressure on Saskatchewan rangelands has been increas- 
ing steadily since 1986. 

Conclusions 
The data presented may be somewhat misleading with- 

out considering the following: (1), statistics on native 
rangeland held by non-grain producing cattlemen are not 
available; (2), some cultivated forage acreage is found in 
the government pasture component of the native range- 
land category; (3) cultivated forage normally has a higher 
carrying capacity than native pasture, (4); the cultivated 
forage category includes land use for preserved forage 
production, and (5); cow live weights at slaughter includes 
a small percentage of dairy cattle. These inaccuracies 
result from the use of agricultural statistics as a substitute 
for nonexistent range statistics. However, the inaccura- 
cies are relatively constant over time. 

All components of this simple grain-beef system model 
are all flexible and reversible, except the native rangeland 
category. John Dormaar and Silver Smoliak, scientists at 
Agriculture Canada's Lethbridge (Alberta) Research Sta- 
tion, determined the time lag between grainland aban- 
donment and full return to original prairie vegetation to be 
in excess of 55 years (Dormaar and Smoliak 1985). It is 
safe to assume that the amount of grainland converted 
back to native rangeland is nil. 

Many observers of Saskatchewan rangelands consider 
the resource to be in a deteriorating condition. The grad- 
ual loss of native rangeland base and the increased graz- 
ing pressure may provide an explanation for this per- 
ceived deterioration. 

Recommendations 
Governments are the major landlords of range in west- 

Figure 5. 
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em North America, and Saskatchewan is no exception. 
Many of these same government agencies do not collect 
sufficient data to determine land use, grazing, and range 
vegetation trends. Databases that eliminate inaccuracies 
and track the key parameters (native and cultivated graz- 
ing area, cow numbers, cow weights, and grazing dura- 
tion) should be created and maintained, for both local and 
regional jurisdictions. These databases should be linked 
directly to a program of routine range condition analysis 
(generic term intended) so the connection between graz- 
ing manipulations and vegetation impact can be empiri- 
cally derived. 

Increasing cow weights is another issue that must also 
be addressed by range managers. The standard 1,000 lb. 
animal unit is a convenient administrative tool that obs- 
cures the fact that the 1,000 lb. range cow has now 
achieved the status of ancient myth. The amount of for- 
age required per unit of cow weight is essentially linear; 
simply put, the bigger the cow, the more she eats (Alberta 
Agriculture 1987). In the Saskatchewan case, using an 
uncorrected 1,000 lb. AU for stocking rate calculations 
would underestimate forage consumption by at least 20 
percent! A component reflecting current average range 
cow weights must be built into grazing calculations. 

In this era of increasing public scrutiny, government 
range managers must find the means to acquire land use, 
grazing, and vegetation data, link it together in empirical 
monitoring systems, and begin to set a publicly defensi- 
ble standard of resource management excellence. 
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Prickly Pear Cactus: A Texas Rangeland Enigma 
C. Wayne Hanselka and Joe C. Paschai 

Rangeland is the primary natural resource used for a 
variety of enterprises, It is a renewable resource that can 
regenerate indefinitely under favorable conditions. Much 
of the success orfailure of a ranching operation on range- 
lands depends upon the management decisions regard- 
ing this resource. 

Range resources must be effectively produced, har- 
vested, and converted to saleable products. A manager 
must decide on the proper enterprises to fit the mix of 
available resources of the land. Conversely, it may be 
feasible to manage the multiple resources to fit the goals 
of the land manager. 

Cultural practices such as brush management and 
seeding have been practiced for many years to manipu- 
late rangeland vegetation. One frequent goal has been to 
reduce competition from "noneconomic" plants while 
increasing "desirable" vegetation. If a species is too 
numerous, too dense, toxic, or otherwise a problem, the 
management decision may be to manipulate or reduce 
the population. If desirable species are limited, then prac- 
tices may be initiated to encourage growth of those spe- 
cies. An undesirable species for one situation or use may 
be a desirable species in another context. It is the manag- 
er's responsibility and task to choose and implement the 
right practices at the right time based on the goals of the 
enterprise. 

Some species have changed in status with changing 
goals. For example, four-wing saltbush is being used to 
revegetate saline oil well sites in West Texas. Kochia is 
now regarded as a good forage plant in arid and semiarid 
regions. 

The increasing economic importance of wildlife and 
wildlife habitat to Texas ranchers has shifted many 
former undesirable plants into the desirable column. One 
example is the enigmatic prickly pear cactus. Alternately 
cursed and praised, this species provides an excellent 
example of a plant that offers opportunities for manipula- 
tion to meet management objectives and not be univer- 
sally condemned. 

Prickly Pear—Friend or Foe? 

The prickly pears are a group of fiat-stemmed cacti with 
jointed pads. There are many species but the three most 
common and widespread prickly pears in Texas are 
Engeiman's (Opuntia engelmannii), Texas (0. Iindheimeri), 
and Plains (0. polyacantha). Texas prickly pear is more 
common in southern Texas, whereas Engelman and 
Plains prickly pear are found in western and northwestern 
Texas. Prickly pears occupy between 25 and 35 million 

acres in varying densities in all parts of the state except 
Northeast Texas. 

Prickly pears easily root from pads scattered by anim- 
als or machinery. Mechanical brush control efforts have 
inadvertently done much to spread and intensify cactus 
populations. In some places, dense stands compete with 
grasses and other desirable plant species for space, 
water, light, and nutrients. Grass herbage production has 
been shown to be two to three times greater in the 
absence of prickly pear on good sites. However, prickly 
pear will also grow on sites that will not support a high 
level of grass production (e.g., saline, shallow gravelly 
hills, etc.). 

Many wildlife species, particularly in South Texas, 
depend upon prickly pear for food, water, and cover. 
Studies have shown that up to 21% of the annual diet of 
white-tailed deer is prickly pear cactus. Prickly pear pads 
also comprise the bulk of the diet of the javelina. Prickly 
pear is also rated as an important food and cover plant in 
South Texas for Northern bobwhite quail. The seeds are 
high in nutrition, productivity, and palatability as a quail 
food. However, the plant doesn't provide much shade and 
has only moderate value as a headquarters cover. Prickly 
pear patches are excellent for travel and escape cover 
from predators. Many other species of birds and mam- 
mals also use the prickly pear as food or cover. 

Prickly pears are also food-producing cacti for humans. 
The tunas are large, sweet fruits that are eaten raw, pre- 
pared as jelly, or candied. The young, tender pads, called 

FIg. 1. Pricklypear cactus is a controversial plant on Texas 
ran gelands. 

Authors are Extension Range Specialist and Extension Livestock Specialist, 
respectively. Present address is Texas A&M Research and Extension Center, 
Rt 2, Box 589, Corpus Christi, Texas 78410. 
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"nopalitos", are eaten in salads and omelets, or as a gar- 
nish. Domestic production, at the present, is relatively 
small and large amounts of nopalitos and tunas are 
imported into the U.S. annually. 

Livestock throughout South Texas, Mexico, and Cen- 
tral and South America are often fed prickly pear either as 
a primary sustenance food or an emergency feedstuff. 
Feeding prickly pear, however, has several disadvan- 
tages. "Pear eaters" may result from feeding livestock 
singed pear, as the livestock may continue to eat prickly 
pear with spines after "burning" has stopped. This can 
result in external and internal injuries causing the animals 
to remain in poor condition throughout the year. Death 
losses were high from these injuries during screwworm 
outbreaks. Livestock may also tear off pads and scatter 
them over the pasture, spreading the plant. 

Sheep in the Edwards Plateau of Central Texas are 
particularly affected by eating pear. Sheep apparently 
relish "pear apples" and usually begin eating the ripe 
fruits in mid-summer and continue consuming them until 
they are gone. The small spines cause a swelling of the 
lips and tongue that is locally called "pear mouth". This 
has a debilitating effect on the animals but, more impor- 
tantly, the seeds may become compacted in a corn part- 
ment of the rumen. Blockage may become complete, 
eventually killing the animal. 

Nutritional Value of Prickly Pear for Livestock 

Eighty-five years of research still have not adequately 
defined the role of prickly pear in livestock diets. Prickly 
pear is still an important emergency feed resource for 
ranchers in South Texas for both beef cows and stockers. 

However, the nutrient content of prickly pear is often less 
than that required by any animal other than a dry or early 
bred beef cow. Griffiths' (1905) review of management 
practices utilizing prickly pear in South Texas at the turn 
of the century is interesting but given today's levels of 
beef, dairy, swine, and horse production in the United 
States, it is doubtful that prickly pear has a significant 
place in modern feed rations. However, there is still a 
need for nutritional and feeding information which could 
be very useful in areas or countries with less intensive 
methods of livestock production. 

Prickly pear is very high in moisture content (but con- 
sequently low in dry matter). As a result, it often takes very 
large amounts of prickly pear (100—200 lbs per A.U. daily) 
to satisfy minimal nutrient requirements. This high level 
of water in the diet increases the rate of passage through 
the digestive system and leads to the scouring often seen 
in cattle fed singed prickly pear. This increased rate of 
passage also reduces nutrient absorption. It is always 
advisable to feed some hay or have a dry pasture that the 
cattle can utilize to increase the level of dry matter intake. 
This will reduce the incidence of pear fiber balls in the 
rurnen caused by high levels of crude fiber. Cattle may 
appear to bloat on prickly pear but a more likely cause is 
the distension of the rumen from the large amounts 
consumed. 

Crude and digestible protein levels are generally low in 
prickly pear, especially when fed on the plant "as is" or 
after singeing. Prickly pear is generally too low in crude 
protein to adequately maintain a dry pregnant cow except 
during early spring growth. As a result, it is always 
recommended that a good protein supplement be added 
to the diet of cattle fed prickly pear. Additional supple- 
mental protein also reduces the incidence of pear or fiber 
balls in the rumen by increasing fiber digestibility. A non- 
protein nitrogen source might be utilized in a prickly pear 
ration. Further studies are needed in this area as well. 

Fortunately, prickly pear is moderately high in energy. 
Energy levels vary, depending again on source of mate- 
rial. Since energy is often the first limiting nutrient on 
rangeland, is needed in the greatest amount, and has a 
significant effect on reproduction, prickly pear should be 
considered as a "good feed", albeit a slightly unbalanced 
one. 

Prickly pear is generally very high in fiber and ash, both 
of which are responsible for digestive upsets. As stated, 
the large amount of indigestible fiber often causes "fiber" 
or "pear balls". The high ash content most likely aggra- 
vates the scours as a laxative effect. This appears to be as 
a result of the high levels of magnesium, potassium, and 
sodium salts in prickly pear. The problem of scours can 
be reduced by increasing dry matter intake with lower 
quality feedstuffs such as cottonseed hulls, hay, and 
brush pasture. 

Prickly pear is low in phosphorus and will meet a dry 
pregnant cow's requirement only in the spring. Prickly 
pear is very high in calcium, further aggravating the cal- 
cium: phosphorus ratio imbalance seen on South Texas 

Fig. 2. Singed prickly pear, with a good protein supplement, is a 
good emergency cattle feed in South Texas. 
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rangelands. A 12% calcium:12% phosphorus mineral mix 
should be used as a supplement for cattle fed prickly pear. 
Prickly pear is extremely variable in mineral content, with 
some minerals exceeding requirements. These levels 
sometimes border on toxic levels, and may create other 
mineral imbalances of both macro and micro elements. 
Prickly pear also may be very high in vitamin A, often 
found in limited quantities on drought-prone rangelands. 

The cost of supplementing with prickly pear was 
approximately $.60 per head per day in 1983 and 1984. 
This compared very favorably with the cost of feeding hay 
($1.58/head/day in 1983 and $1.84/head/day in 1984). A 
Texas Agricultural Extension Service survey of South 
Texas ranchers in 1989 indicates that almost one fifth of 
the ranchers burn and feed prickly pear as an emergency 
feed for their cattle at an average cost of $.22/head/day. 

Landowner Attitudes 
Land manager attitudes toward prickly pear have var- 

ied, but generally prickly pear has been viewed as a mixed 
blessing (Lundgren et al. 1981). South Texas producers 
generally believe prickly pear to have positive values for 
livestock and wildlife but other regions rate it somewhat 
lower. Prickly pear is not perceived to cause a serious 
livestock health problem except on the Edwards Plateau. 
In approximately 20% of the counties of central Texas, 
prickly pear causes a serious livestock health problem; 
and an additional 25% have a moderate problem. 

Only 16% of individual landowners in Texas practice 
any control measures for prickly pear. The main reasons 
for noncontrol were relatively light stands of pear and the 
high cost of treatment. Texas land managers generally 
feel that a 5O%75% reduction in prickly pear would have 
no effect on range livestock production but would have a 
negative influence on wildlife habitat. Since each ranch is 

different, each rancher must inventory his range resource 
and manage it to meet his own objectives. If some prickly 
pear control is necessary, the rancher must determine 
how much, where, in what configuration, and what con- 
trol methods are most appropriate to their management 
plans. 

In areas where prickly pear is viewed as a problem, an 
array of tools have been used to control it. These have 
ranged from grubbing with a heavy hoe, early attempts at 
using 2,4-D and 2,4,5-T, various mechanical treatments, 
and combinations of mechanical and chemical treat- 
ments. Dr. Darrell Ueckert (Ueckert et al. 1989) has deve- 
loped a systems approach that combines sequential 
applications of prescribed fire and picloram sprays that 
are very effective. 

A land manager may want to increase prickly pear in his 

pastures for an emergency feed. Mechanical methods 

such as railing ordiscing will scatter pads and encourage 
establishment. Some producers are planting prickly pear 
in rows in small pastures to facilitate singeing the spines 
and for control of the amount fed to livestock. Some are 
experimenting with fertilizer regimes to encourage opti- 
mum production. Recent research has indicated that total 
biomass production can be increased five-fold and nut- 
rient quality boosted significantly with the addition of 
fertilizer (Gonzalez 1989). 

Summary 
Prickly pear is a good "hollow belly" cure. As an emer- 

gency feed ration it is an excellent natural resource to use 
in supplementing beef cattle. Prickly pear is highly varia- 
ble in nutrient content, depending on species and variety, 
age class, season, and plant part. Most research indicates 
that it is low in protein and phosphorus content but high 
in energy, water, vitamin A, fiber, and ash. Most prickly 
pear rations require additional supplementation of pro- 
tein and phosphorus. 

Prickly pear advantages include reduction of costs of 
emergency feeding during droughts and winter; lessen- 
ing of soil erosion on poor condition ranges; protection of 
grasses on overstocked and poor condition ranges; and 
various wildlife food and habitat benefits. Disadvantages 
include the fact that prickly pear itself is not a high quality 
livestock feed; singeing pear today is an expensive pro- 
cess; "pear-eaters" often result from feeding the plant; 
total forage production is lessened on pear ranges; and 
animal health problems can occur. 

There is a lack of current research evaluating prickly 
pear in South Texas specifically as it relates to the ranch 
industry as a supplemental emergency feed in terms of 
ration formulation, feed methods, and the economics of 
feeding. 

Each individual manager must decide on how to respond 
to this enigmatic rangeland plant. 
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The Trout Creek Mountain Working Group 
Doc and Connie Hattleid 

History and Background 
Evolution of the Trout Creek Mountain Working Group 

began in June of 1988. The authors of this article and 
Wayne Elmore were invited by the Oregon BLM Vale 
District to give a talk to ranchers in the Trout Creek Moun- 
tain area of southeastern Oregon. The purpose of the talk 
was to give examples of how ranchers in the Prineville 
BLM District are able to work cooperatively with the BLM 
to make ecological improvement on the land reality. 

Many of the readers of this journal have heard of the 
Prineville, Oregon area as it is well publicized by Wayne 
Elmore who has shown his talk and slides all over the 
country and become "Mr. Riparian", a well deserved title. 
Wayne has stayed in the same area for 16 years. The 
dramatic results he shows on the Bear Creek watershed 
were possible because: 

1) Prineville district and area managers have been wil- 
ling to take substantial managerial risks to create eco- 
logical improvement. 
2) The BLM rancher grazing advisory board has pro- 
vided financial and positive peer pressure support. 
3) A range con (Earl McKinney) stayed in place and 
built trust and credibility with ranchers. With that trust 
and credibility he has been able to negotiate and 
implement very non-traditional flexible grazing strate- 
gies which have resulted in watershed and riparian 
improvement. 
Back to the sensitive and fragile Trout Creek Mountain 

area and the June1988 meeting. Picture the setting of one 
very angry manager of the Whitehorse Ranch, 5 other 
unbelievably frustrated ranchers, and several BLM folks 
including the area manager, range conservationists, a 
wildlife biologist, and a hydrologist. Add in a past history 
of paper and process oriented BLM management coupled 
with a new range con on the ground every few years with 
never enough time to build trust and a true working rela- 
tionship with the rancher permittees. 

Also picture that for 21 years concern over riparian 
conditions and the fate of the resident Lahontian cut- 
throat trout had been voiced by environmental organiza- 
tions including the lzaak Walton League, Audubon, the 
National Wildlife Federation, Oregon Environmental Coun- 
cil, Oregon Natural Resources Council, Trout Unlimited, 
Oregon Trout etc....21 years of environmental concern 
and frustrated ranchers with no significant change on the 
land except for a number of study exclosures which 
showed the potential of the riparian area. 

Viewed with a historical perspective, it is understanda- 
ble why no change had occurred in grazing management. 
Cattle had been summer grazed on the mountain since 
the late 1800's, establishing an accepted tradition. The 

Editors Note. 
Doc and Connie Hatfield are ranchers in the Brothers, Oregon area. 

BLM's primary role during the 1940's, 50's, and 60's was to 
license and administer grazing permits. It was not until 
the 1970's that the importance of the environmental 
affects of grazing were clearly spelled out through envi- 
ronmental lawsuits and legislation. However, during the 
80's, political appointees in the Interior Department sym- 
pathetic to the Sagebrush Rebellion frequently issued 
policies that were in direct opposition to the intent of the 
environmental legislation. The BLM was caught in the 
middle, attempting to respond to a series of very con flict- 
ing signals. 

Back to the scene being played in the small bordertown 
of McDermitt, Nevada, that June of 1988. Wayne Elmore 
gave his 45-minute riparian talk in 2 hours. Angry discus- 
sion accompanied each slide, and the day ended with a 
number of talks, including Doc Hatfield's, not being 
given. There was no time to see how positive results had 
been accomplished cooperatively only 250 miles away. 
The mood of the room was such that the message would 
not have gotten through anyway. 

The next day a tour was conducted on the mountain, 
which rises from 4,000 feet to over 8,000 feet in elevation. 
The riparian areas had few willow and aspen. Those that 
were present were old. The history was one of 130 years of 
continual livestock grazing from June to October each 
year. Even though one of the objectives of the massive 
Vale range improvement project of the 60's was to provide 
management alternatives to benefit the mountain, these 
alternatives had never been used. 

At the end of the day, Connie Hatfield could stand it no 
longer. As a "Public Citizen" she expressed her right to try 
and get some changes made that could benefit the land. 
With substantial help from Bob Skinner, President of the 
Oregon Cattlem?n's association, and some friends in the 
environmental community, the authors were able to put 
together a meeting one month later at the 14th floor offi- 
ces of the BLM state director in Portland. 

Present at that first meeting of what would become the 
Trout Creek Working Group were 2 representatives of the 
White Horse Ranch, 2 representatives of the lzaak Walton 
League, 1 representative of Oregon Trout, 4 representa- 
tives of the Oregon Cattlemen's Association, the Vale 
District and Area managers, the State Director, Chief of 
Resources, and the head of the Range Program statewide. 

The tension, energy, fear, care, and concern in that 
room for4 hours was inspiring. At the end of the day it was 
obvious that changes had to be made, or everyone was 
going to lose big after a long battle in court. Regardless of 
the decision made by District Manager Bill Calkins, 
someone was going to challenge it with a lawsuit. And 
while a lawsuit is in process, management reverts to his- 
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torical precedent which would have meant no change on 
the ground. 
Formation and Action of the Trout Creek Mountain 
Working Group 

Folks from this meeting in Portland with the addition of 
a member from the Oregon Environmental Council and 
two ranch couples from the Trout Creek area became the 
"Trout Creek Mountain Working Group". The group's 
purpose was to see that change in management occurred 
immediately that would "make a difference" on the land. 

The Trout Creek group, working closely with the Vale 
BLM and full support of the state director, was able to 
build enough understanding between everyone involved 
that the ranchers involved voluntarily removed their cattle 
for a 3-year period of rest. 

The Whitehorse and Oregon Canyon watersheds of the 
Trout Creek Mountain located in the Vale BLM district 
completed their second year of rest the fall of 1990. This 
will eventually be afull 3 years of rest for over 100 miles of 
critical trout habitat. A lot of credit for this action needs to 
go to the Whitehorse management, who recognized that 
the past 130 years of continuous grazing was not going to 
be acceptable in the future. 

The Whitehorse ranch made a big financial commit- 
ment to the recovery of the watershed by leasing another 
ranch for 3 years and drastically changing their grazing 
program on the lower reaches of the watershed. Four 
other ranchers also made immediate management chan- 

ges that involved considerable water hauling and 100- 

pound reductions in weaning weights to resttheir areas of 
use on the mountain. This change was all accomplished 
voluntarily even though it caused extreme financial stress 
to the ranchers involved. 

The District Manager from Value has issued a grazing 
decision from the Whitehorse Butte Allotment which 
became effective in late 1990. The grazing strategy is 

specifically designed for the benefit of the watershed and 
the fish which depends on that watershed for its exist- 
ence. It is important to understand that the mountain 
received two years of voluntary rest before the grazing 
decision was issued. Results on the land are there for 
everyone to see today. And the prospect of the land 
becoming a much healthier watershed in the future is a lot 
more than just some dream on paper. 

Unfortunately, the season-long summer grazing pro- 
gram on the Trout Creek Mountains that was in place 2 

years ago is not that unusual in the West today. Most 
areas have not had as much public interest as the Trout 
Creeks. But the sad truth is too much ecologically 
unsound grazing continues to be licensed year after year 
with no changes. 

There are several reasons for our current predicament 
in the West. Land management through laws and bureau- 
cracy is not very effective. The BLM is a politically 
directed entity which has basically been paralyzed since 
1974 from the conflicting messages it receives on a regu- 
lar basis from Washington, D.C., and various lawsuits. 
This paralysis can be overcome through a consensus 
group such as the Trout Creek Working Group. When 
understanding exists between ranchers, environmental- 
ists, local and state BLM folks, decisions that benefit the 
land and people can be implemented without years in 
court. 
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Factors which Allowed the Trout Creek Group to Exist 
and Function 

1) Trust and respect existed between a number of ranchers 
and environmentalists in Oregon prior to formation of the 
Trout Creek Working Group. 

2) The problem on the ground was recognized by both 
the ranch community and the environmental community 
who together asked the BLM to participate in a unique 
process to find solutions. 

3) Strong support existed at all BLM managerial levels 
thoughout the process. 

4) Chad Bacon, State Range Conservationist, was 
detailed by the State Directorto maintain communication 
between the ranch community, the environmental com- 
munity, and the Vale BLM both at the management and on 
the ground level. Chad's credibility and ability to com- 
municate with both the ranch and environmental com- 
munity has been an important key to success. 

Trust, respect, credibility, and communication are four 
simple words to write. They are incredibly difficult items 
to build and maintain. But for lasting success on the land, 
they must exist. 

The Process at Group Meetings Which Makes Con- 
sensus and Action Possible 

1) Ranch wives are specifically and personally invited 
to participate. Ranch men frequently are bound by tradi- 
tion to the way it always has been which makes opportuni- 
ties for change difficult to see. Women in general tend to 
be more right-brained and better able to understand the 
feelings of environmental folks who are viewing the situa- 
tion from a different perspective. Everyone's feelings.. 
.ranchers, environmentalists and BLM folks. ..have 
to be acknowledged before true consensus for change 
can occur. 

2) Everyone sits in a circle and speaks in turn. A ques- 
tion starts each meeting such as..."How do you feel about 
being here and what would you like to help make happen 
today"? According to conflict resolution consultant Bob 
Chadwick, no one is at a meeting until their voice enters 
the room. By having to think about how you feel (most 
folks feel anxious and frightened, which may be expressed 
as anger), the right brain is activated. The right brain is 
where our creativity is located. Answering the question, 
"What would you like to help make happen today?" 
affirms that something is going to happen and you are 
going to be an important part of it. 

3) After everyone's voice enters the room, 2 or 3 sign if- 
icant problems are discussed. This is in the circle as a 
whole, or in smaller breakout groups, but always with 
each person given the opportunity to speak in turn. 

4) During the meetings of the working group, BLM 
representatives participate in turn as people with con- 
cerns and cares, not just as BLM employees doing their 
job. 

5) Efforts of the group are goal oriented. The group's 
future "Big Picture" includes.... 

a) Baby,junior, intermediate and older aged willows, 

aspen, trout, wildlife, etc., throughout a watershed 
covered by a thick stand of vigorous perennial grass. 
b) Baby, junior, intermediate, and older ranchers and 
their livestock operating in an economically and eco- 
logically sound manner. 

There was considerable relief in the room when the 
ranchers had no problem working to achieve point (a), 
and the environmentalists had no difficulty with point (b). 
Descriptions for how the land needs to look throughout 
the watershed in the future were visualized by including 
statements such as: How McDermitt creek looks now at 
the upper access, and how the upper watershed looks 
now at the head of Oregon Canyon. 

6) At the close of each meeting, realistic commitments 
for accomplishing certain tasks and clearances are made 
by the ranchers, environmentalists, and BLM folks. The 
ranchers and environmentalists network with their peers 
to build understanding on what is occurring. The BLM's 
commitment prioritizes their work toward tasks that will 
make a difference on the ground. The BLM is presently 
buried under paper work requirements without the staff 
or funding to accomplish those demands. It requires 
some sort of outside consensus pressure plus State 
Director support to accomplish meaningful change on 
the ground. 

The Trout Creek Working Group is a story of building 
trust and understanding among people who view the 
same area from a vastly different perspective. A small but 
significant example of what can be done when that trust 
and understanding is developed occurred in February of 
1991. 

Eastern Oregon is in a 5-year drought. Wild horse 
numbers are ata problem level. Places they can water are 
limited. Richard Ytturiondebatia, a rancher on the Nevada 
border, recognized a very real potential problem. Three 
years ago, Richard would have viewed all environmental- 
ists as enemies. However, considerable trust and respect 
has been built up over the past two and a half years. 
Richard felt comfortable in making a call over his static- 
ridden ranch radio phone to Monty Montgomery 500 
miles away in Portland, Orego, to talk about the problem. 
Monty is the chairman of Oregon's Public Land Restora- 
tion Task Force, a division of the lzaak Walton League. 

Monty and Richard, visiting jointly with BLM area man- 
ager Dave Atkins, caused a solution to be developed 
which is acceptable to all concerns, It is a real break- 
through when a rancher feels comfortable about talking 
to an environmentalist about a problem on the land. When 
together they can talk with three-way mutual respect to a 
BLM manager, results will occur. 

The comfort level now exists both ways. The Trout 
Creek Mountain meetings have been facilitated by ran- 
chers, environmentalists, and the BLM. Mary Hanson 
from the Oregon Environmental Council served as facilit- 
ator for the January 91 Trout Creek Meeting in McDer- 
mitt, Nevada. Later she told us she felt more comfortable 
about getting straight answers about what was going on 
from ranchers in theTrout Creek Groupthan shedid any other 
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source available. That reality interested her since they 
were potential adversaries. 

It takes people to improve land. We already have more 
laws and technical information than we need. Time is not 
on our side in the struggle to solve problems on the public 

Livestock grazing on public lands has become one of 
the most controversial natural resource issues in the 
western USA. Some environmental groups are advocat- 
ing complete elimination of livestock grazing on federal 
lands. Ranchers contend that grazing is a long-standing 
traditional use of these lands necessary to maintain the 
health of local economies. In some cases, both groups 
have taken extreme positions that avoid the real issue, 
which has to do with degree. There is substantial histori- 
cal and present day evidence that shows unmanaged 
livestock grazing is very destructive of soil, plant, water, 
and wildlife resources. However, many excellent long 
term studies are also available that show controlled live- 
stock grazing using sound range management principles 
will sustain and in many cases improve these same 
resources. Failure to distinguish properly controlled from 
poorly controlled livestock grazing is the major reason for 
the conflict between ranchers and environmental groups. 
It is important to recognize that practically any land use, 
when unmanaged, leads to resource destruction. This 
applies to mining, logging, farming, wildlife grazing, and 
recreation as well as livestock grazing. 

Importance of Stocking Rate 
Control of stocking rate is the main tool for making 

livestock grazing sustainable. Proper stocking rate refers 
to the number of animals that can graze a piece of range- 
land over time without degrading the soil and vegetation 
resource, and will improve poor condition areas. The 
most controversial issue in setting stocking rates has 
been the degree of use which the major forage plants can 
withstand. For many years, ranges throughout the USA 
have been commonly managed on the basis of take half 
and leave half. This guideline works fine for the higher 
rainfall prairie and southern pine range types. This criter- 
ion has proven disastrous for the arid, desert rangelands 
of the Intermountain West. Precipitation drives plant re- 
covery after grazing. Due to lower frequency and amount 
of precipitation, plants in desert areas produce less total 
tissue, and regeneration of leaves after grazing is much 
slower than in the humid areas. This necessitates a lower 
utilization level for the desert areas. 

Though generally not recognized, vegetation degrada- 
tion by overgrazing occurs more quickly and recovery is 

Author is with the Department of Animal and Range Sciences, Box 30003, 
New Mexico State University, Las Cruces, New Mexico 88003. 

land. But the time is right for more people-to-people 
alliances where land owners, environmentalists and fed- 
eral agency folks work cooperatively to produce action 
on the ground. Plain folks can make a difference, and we 
need to do it now. 

Good Fair 
condition- condition- 
moderately heavily 

grazed grazed 
pastures2 pastures3 

Grasses 
Black grama 271 28 
Mesa dropseed 120 6 
Threeawn 110 13 
Other grasses 39 108 
Total 540 155 

Palatable forbs 
Croton 20 5 
Buckwheat 5 6 
Globemallow 3 5 
Other forbs 4 3 
Total 32 19 

Poisonous plants 94 189 
Redroot pigweed 0 1 

Silverleaf nightshade 1 2 
White margin euphorbia 1 1 

Other poisonous plants 2 24 
Total 98 217 

much slower for desert compared to humid ranges. As an 
example, in the shortgrass country of northeastern New 
Mexico, which receives 12—16 inches average annual 
rainfall, vegetation recovery from severe overgrazing is almost 
always reversible and requires less than 10 years. How- 
ever, in the Chihuahuan desert areas of southern New 
Mexico which receive 8-11 inches annual average precip- 
itation, recovery of forage species after severe degrada- 
tion has been almost nonexistent even after 20 or more 
years of complete rest. A much more conservative live- 
stock grazing strategy is required to sustain the south- 
western ranges than for those in the northeastern part of 
the state. 

Long-term studies from the College Ranch and the 
Jornada Experimental Ranges located near Las Cruces 
show that livestock grazing is sustainable in the Chihua- 
huan desert, provided that the stocking rates used remove, 
on the average, about one third of the perennial grass 

Chihuahuan Desert Rangeland, Livestock Grazing, and 
Sustainability 

Jerry L. Holechek 

Table 1. Average forage and poisonous plant production (lbs/ac) 
(1988 & 1989) on good condition—moderately grazed and faIr 
condItion—heavily grazed Chlhuahuan desert rangelands near 
Las Cruces, New Mexico'. 

'Source: Tembo 1990. 
2Grazed to remove about 30% of perennial grass production. 
3Grazed to remove about 50% of perennial grass production. 
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Table 2. Cattle production characteristics on the good condition— 
moderately grazed—Coii.ge Ranch pastures and the average for 
medium sized (250 AU) Chihuahuan desert ranches in New 
Mexico. 

Average 
for Chihuahuan 

College 
Ranch2 

Desert 
ranches' 

Acres/Animal Unit 140 160 
Calf crop, % 80 75 
Calf weaning wt, lbs 460 420 
Death tosses, % 1.0 3.5 
Supplemental feed cost per 

animal unit, $ 10.63 29.86 
Health care and pregnancy 

testing, $ 9.50 4.85 
Beef Production/acre (Ibs) 0.55 0.47 
Return per acre, $ 0.75 0.32 

'Based on Torell et al. 1989. 
2Adjusted for replacement heifer management. 

production each year. With higher use rates, soil and 
vegetation resources undergo deterioration. On College 
Ranch experimental pastures, a combination of moderate 
stocking (removal of about 30% of the forage annually) 
and above-average rainfall has increased perennial grass 
production from an average of 160 pounds per acre in the 
1970's to 270 pounds per acre during the 1980's. The 
desirable perennial grasses such as black grama and 
mesa dropseed are more prevalent now than 10 years ago 
while broom snakeweed and other poisonous plants have 
declined. in sharp contrast are adjacent, heavily stocked 
pastures off the College Ranch where about one half the 
perennial grass production has been removed annually. 
Here grass and palatable forb production average less 
than one third while the biomass production of broom 
snakeweed and other poisonous plants is over twice that 
on the moderately stocked College Ranch pastures (Table 
1). Rainfall patterns and soils on the two areas are alike. 

On the moderately stocked College Ranch pastures, 
long-term cattle productivity (pounds of meat produced 
per cow) has equaled or exceeded that of the best ranges 
in northcentral Texas and eastern Kansas. This is in sharp 
contrast to the average for Chihuahuan desert ranges in 
New Mexico where calf crops and weaning weights are 
much lower and death losses are higher (Table 2). Data 
from the College Ranch indicate that the low cattle pro- 
ductivity on a per animal basis in the Chihuahuan desert 
compared with other range types may be more related to 
improper stocking than to environmental constraints 
such as heat, insects, orterrain. The livestock production 
data from the moderately grazed pastures on the College 
Range are particularly remarkable because the mature 
cow herd received no protein or energy supplements 
except during severe drought. Economic analyses show 
substantially higher returns per acre on the College 
Range than for surrounding ranges due mainly to better 
cattle performance and lower supplemental feed costs. 

Along with stocking rates, proper selection of cattle 
plays a major role in efficient beef production from Chi- 
huahuan desert ranges. Preliminary results from studies 
at New Mexico State University indicate that part brah- 

man crossbred cattle that are relatively small (average wt. 
861 pounds), highly fertile, and good milk producers are 

the most productive and efficient cattle for the Chihua- 
huan desert. 

Although the grazing intensity on the moderately grazed 
College Ranch pastures is lower than on surrounding 
ranges, the College Ranch pastures support more cattle 
per section because they have over three times as much 
forage. Cattle numbers have gradually been increased on 
these pastures over the last 20 years as the forage supply 
has increased. 

Another interesting comparison involves areas that 
have been ungrazed over the past 50 years, and are 
thought to be representative of what Chihuahuan desert 
rangelands were like priorto European man. Total forage 
production on these areas is about 20 percent lower than 
on the moderately grazed pastures. 

Grazing Influences on Wildlife Habitat 
Improved habitat for wildlife is thought to be a major 

benefit resulting from elimination of livestock on federally 

Moderately grazed-good condition Chihuahuan desert range in 
southcentral New Mexico at the end of the growing season in 
October. This area has a high diversity of grasses, forbs and shrubs. 
This range has been stocked to remove on the average about one 
third the forage produced by the perennial grasses. Under this type of stocking rate livestock grazing has been sustainable in the Chi- 
huahuan desert. 

Fenceline contrast showing moderately grazed-good condition 
Chihuahuan range on left and destructively grazed Chihuahuan 
desert range on the right. 
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Although nearly all forage has been removed from this Chihua- 

huan range in southcentral New Mexico, livestock grazing con- 
tinues. Both rest and brush control are needed for recovery of this 

range. Unfortunately large tracts of abusively grazed public range- 
lands such as this one still exist in southcentral New Mexico. 

or shrubs while the heavily grazed units are a shrubland 
that lacks a grass component. The moderately grazed 
units support a mix of grasses, forbs, and shrubs. Greater 
diversity in vegetation results in higher wildlife popula- 
tions on the moderately grazed areas. 

Through the years I've shown representatives from var- 
ious environmental groups the three different types of 
pastures and they have consistently picked the moder- 
ately grazed pastures as being most desirable. I have 
found in nearly all cases they have no opposition to 
moderate livestock grazing when they see what it really is. 
This brings up the question "How much of the Chihua- 
huan desert in New Mexico is grazed like the moderately 
stocked pastures on the College Ranch?" 

These ranges in southwestern New Mexico show the influence of 
stocking on soils and vegetation. A serious erosion problem is 
developing on the range on the left. 

owned Chihuahuan desert rangelands. Studies from the 
College Ranch show that rabbit, quail, dove, songbird 
and raptor populations are higher on moderately grazed 
than on heavy or ungrazed pastures. Heavily grazed areas 
have higher rodent populations but receive little use by 
pronghorn compared to moderately and ungrazed areas. 
Quail and dove populations on the ungrazed units are 
much lower than those on units receiving heavy or mod- 
erate grazing. Overall, moderately grazed pastures sup- 
port a higher total wildlife population and have a greater 
variety of wildlife species than those receiving either 
heavy grazing or no grazing. 

The ungrazed units support a grassland with few forbs 

.'r. . ._ . •;•'' 

These Chihuahuan desert ranges in southcentral New Mexico 
show the influence of long term stocking rate on vegetation compo- 
sition. The understory of the moderately grazed area on the left is 
dominated by grass while on the right the understory has been 
totally destroyed. 

This excellent condition-lightly grazed Chihuahuan desert range 
in southcentral New Mexico supports a low wildlife population due 
to a lack of forbs and shrubs. Moderate grazing can be effective in 
promoting greater diversity in vegetation in these areas. However, it 
must be pointed out that near climax ranges like this one are far less 
common than abusively grazed ranges in poor condition. 
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Improving Poor Condition Ranges 

Although range condition on both federal and private 
lands in the Chihuahuan desert has made impressive 
improvements over the last 50 years, we still have too 
much country that is being destructively managed. We 
also have large areas that will never look like the College 
Ranch even with years of complete rest because of irre- 
versible soil loss and brush invasion. On these ranges 
extensive brush control as well as proper grazing man- 
agement will be required before there is any major 
improvement. 

Many modern range managers hold the belief that rota- 
tional grazing schemes can be used to sustain heavy 
stocking rates and at the same time overcome the effect of 
long-term overgrazing. However, an overwhelming body 
of research shows that stocking rate reductions have 
been far more effective than rotational grazing schemes 
in promoting recovery of overgrazed ranges. This is par- 
ticularly true in desert areas. These studies do show that 

rotational grazing schemes when coupled with moderate 
grazing intensities sometimes but not always give more 
rapid range recovery than moderate continuous grazing 
(Table 3). Once desert ranges are in good condition, 
certain rotation schemes may generally sustain about a 5 
percent higher stocking rate than continuous grazing. 

Brush Control Versus Rotational Grazing 
On poor condition ranges infested with unpalatable 

shrubs and weeds, money invested in brush control will 
give much higher and quicker rates of return than money 
spent on building fence for a rotational grazing scheme. 
Controlling mesquite, creosotebush, snakeweed, and other 
undesirable shrubs has consistently doubled or tripled 
forage for livestock and wildlife within two or three years 
after treatment in the Chihuahuan desert. In contrast, 
rotationa' grazing schemes se'dom increase forage pro- 

This Chihuahuan desert range in southcentral New Mexico has 
been grazed to remove on the average about one third of the peren- 
nial grass production every year. It is in near ideal condition when 
livestock, wildlife, and soil stability requirements are considered. 

This lightly grazed-near climax range in southcentral New Mexico 
supports a low wildlife population due to a lack of forbs and shrubs. 
Moderate cattle grazing on this range will increase vegetation diver- 
sity and create better condition for many wildlife species such as a 
quail, pronghorn, and quail. However it must be pointed outthis type 
of range is much less common than abusively grazed range in poor 
condition. 

The fair condition Chihuahuan desert range provides good quail 
and mule deer habitat but would provide more forage for cattle if in 
higher range condition. A lower grazing intensity should increase 
the grass components on this range. 

Moderately grazed good condition Chihuahuan desert range in 
southcentral New Mexico in late June just before the growing sea- 
son. This range shows a patchy appearance which is typical of 
properly grazed ranges at the end of the dormant season. 
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Table 3. Average forage production, and beef production for a 24- 
year study comparing best pasture rotation and continuous graz- 
ing systems under moderate stocking rates in southcentrai New 
Mexico. 

Continuous Best pasture 

Forage production (lbs/ac) 
Cows weaning calves (%) 
Average calf weaning wts (ibs) 
Beef production (lbs/ac) 

140 
80 

473 
0.57 

132 
84 

453 
0.52 

Source: Beck 1978, Beck et al. 1987. 

duction by 10 percent even after 10- to 20-year periods. 
Under present economic conditions herbicides are the 
most effective method for controlling brush. However, 
even with herbicides, risk involved in brush control is high 
and monetary returns are often unfavorable. This leaves 

stocking rate as the primary tool for managing Chihua- 
huan desert ranges. 

Spacing of Watering Points 

Watering point location and distribution have great 
impact on both livestock production and wildlife popula- 
tions in the Chihuahuan desert. Under most conditions 
optimal spacing of watering points when cost, livestock 
performance, range condition, and wildlife are consi- 
dered is about two miles apart. Limited research shows a 

major reduction in cattle performance when they are 
forced to walk over 1 mile between water and feed. Under 
moderate stocking rates forage utilization is about twice 
as heavy in the zone 0-1 mile from water compared to the 
1-2 mile zone. Beyond two miles cattle use of forage is 
almost non-existent. Rotation of access to watering 
points is one of the most practical ways to improve forage 
productivity on desert ranges. On the Santa Rita Experi- 
mental Range in Arizona, rotation of access to watering 
points nearly doubled the yield of perennial grasses com- 
pared to nearby ranges without watering point rotation. 

Current studies show that areas within a half mile of 
livestock watering points support wildlife populations 
that are over twice that of areas more distant from water. 
Mourning doves and scaled quail, two of the most impor- 
tant gamebirds in the Chihuahuan desert, have signifi- 
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This Chihuahuan range in south central New Mexico has lost all its 
understory and much of its soil due to a long history of destructive 
grazing. Both brush control and rest will be needed to improve this 
range. 

Year 1920 1925 1930 1935 1940 1945 1950 

Fig. 1. Basal area of black grama protected from grazing and at 
three intensities of grazing on the Jornada Experimental Range, 
southern New Mexico, 1916-1953. 
Source: Paulsen and Ares, 1962. 
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cantly benefitted from the increased number of watering 
points associated with livestock grazing. The perching 
sites associated with corrals and higher food plant availa- 
bility as well as the water all explain the attractiveness of 
these areas to doves and quail. 

Range Improvement and Long-term Rest 

A belief widely held, particularly by environmentalists, 
is that long-term rest gives more rapid recovery of deteri- 
orated ranges than will occur under light to moderate 
grazing intensities. A few years of rest or deferment can 
be effective and useful to initiate the recovery of over- 
grazed ranges. However, studies from the Chihuahuan 
desert show long-term recovery occurs as soon if not 
more rapidly under light to moderate grazing as under 
complete rest. Limited grazing removes excessive accumu- 
lations of herbage that can be detrimental to plant health 
and productivity. Excessive amounts of herbage cause 
shading of the younger and more photosynthetically 
active leaves. The older 'eaves transpire moisture that 
could otherwise be used by the younger, more efficient 
leaves. Excessive accumulation of standing dead material 
chemically and physically inhibits new growth, and can 
provide habitat for insects and diseases that weaken or 
kill the plant. Long-term studies from the College Ranch 
and Jornada Experimental Ranges have shown long-term 
persistence and productivity of black grama was better 
under moderate (conservative) grazing than under no 
grazing at all (Fig. 1). 

Present Problems and Solutions 

Unfortunately, in recent years there's been a tendency 
for range professionals to emphasize rotational grazing 
schemes over stocking rate adjustments as a tool for 
recovery of degraded desert ranges. Considerable area 
still exists in New Mexico and elsewhere which is being 
destructively grazed. This is one reason why some envi- 
ronmental groups are making so much noise. From my 
point of view, livestock grazing should continue on public 
lands in the Chihuahuan desert. However, range profes- 
sionals need to place more emphasis on identifying those 
ranges being destructively grazed and correct the situa- 
tion by balancing animal numbers with the forage supply 
using scientific range management principles. Preven- 
tion of degradation of good condition ranges is much 
cheaper than reclamation of those ranges that have been 
destructively grazed. 

One serious problem we have on public ranges is that 
good stewardship is not rewarded. A potential approach 
to this problem is to assign lower grazing fees to those 
ranchers who apply sound range management practices 
and have their ranges in an upward trend or maintain 
them in good condition. 

Good condition range, in which about 60 percent of the 
climax vegetation remains, maximizes diversity in plant 

and animal species. This type of plant community pro- 
vides adequate plant cover to maintain soil stability. Good 
range condition optimizes forage quantity and quality for 
livestock, and it can be sustained under proper stocking. 
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Partnership Preserves Historic Range Research Sites 

David Tippets and 

Val Jo Anderson 

A team of 109 volunteer workers 
from government agencies, universi- 
ties, and other Institutions combined 
forces at the Great Basin Experimen- 
tal Range east of Ephraim, Utah, on 
July 13-14, 1990, to preserve some 
of the oldest range research sites in 
the world. 

Starting in 1912, pioneer range 
ecologist Arthur W. Sampson built 
log exclosure fences to protect his 
study plots from domestic livestock 
grazing. After 78 years of deep snow 
and decay, Sampson's fences had 
decayed to the point livestock could 
step across them and graze the study 
sites. Grazing study sites that had 
been protected for 7years would 
mean destroying a tremendous accu- 
mulation of data about natural suc- 
cession without grazing impact. 

Chain saws roared and the chips 
flew as they sawed and chopped the 
notches to fit logs together into new 
grazing-enclosure fences, replacing 
old fences designed to protect per- 
manently located study sites from 
sheep and cattle. Teams of six-to- 
eight workers laboriously maneuvered 
the awkward green logs into place. 
After fitting the heavy logs properly 
in the notches, sledge ham mer-swing- 
ing scientists, college professors, and 
engineers pinned them in place with 
huge spikes, using the same primi- 
tive skills and tools used to construct 
the first protective barriers 78 years 
earlier. 

"I look at the Great Basin Station 
studies as important to the Forest 
Service," Forest Service scientist 
Steve Monsen says, "because of the 
variety of closely interconnected and 
valuable information that they con- 
tain." Monsen, a botanist with the 
Intermountain Station's Provo Shrub 
Sciences Laboratory, describes the 
value of the long-term study data col- 

lected over 70 years relating climate 
and vegetation changes. "What bet- 
ter place to learn about the potential 
of vegetation changes resulting from 
global climate change?" he asks. 

ArthurW. Sampson, the first range 
ecologist employed by the Forest 
Service and one of the founders of 
the science of range management, 
built the first grazing exclosures at 
the Great Basin Station in 1912, even 
before constructing a place to live at 
the Station (Stoddart 1950). After 
building the exclosures, he mapped 
"quadrat" plots both inside the ex- 

closures and outside in the grazed 
areas to document the plant compo- 
sition and amount of bare soil. 

The Station was established on the 
Wasatch Plateau following devastat- 
ing floods near the turn of the cen- 
tury that filled the streets of nearby 
Ephraim and Manti with mud and 
boulders. Sampson and James Jar- 
dine, the head of the Office of Graz- 

ing Studies, decided that the loca- 
tion was the best of several considered 
to learn about the relationship be- 
tween overgrazing and the spring 
floods that were then common in 

Philadelphia Flat with exolosure, Great Basin Experimental Range, Manti-La Sal 
National Forest, Utah. 

Authors are with the Intermountain Research 
Station, Forest Service, USDA, and Botany Range 
Science Department, Brigham Young University. 
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several western states. The Depart- 
ment of Agriculture wanted the Forest 
Service to study how overgrazing 
damaged rangelands and find ways 
to restore the damaged land. 

By 1989 Sampson's old log-and- 
block exciosure fences were so rot- 
ten and dilapidated that it was obvious 
that after one more winter's snow 
load there wouldn't be enough fence 
left standing to keep livestock out. 
But neither the Manti-LaSal nor the 
Intermountain Station had funding to 
replace the fences. Forest Branch 
Chief Joel Frandsen, president of the 
Utah Section of SAM, and Monsen 
conspired to rebuild the oldest ex- 
closures with combined volunteer 
work days. 

"Sampson was a true ecologist," 
Monsen says, describing how each 
exlosure, built ataspecific elevation, 
is tied to a climatological station that 
recorded weather data for the site. 
He adds that Sampson started some 
of the first range phenology, or plant 
development, studies correlated with 
both elevation and weather patterns. 

Monsen explains that the exclosures 
are controls, or comparison areas, 
for many related research projects, 
including watershed reclamation and 
range revegetation. 

Frandsen and Monsen divided the 
volunteers into three groups with 
leaders, each assigned to a different 
exclosure. Work started with a safety 

meeting and as new volunteers arrived 
Frandsen handed them a hard hat 
and gave the safety meeting over 
again. By evening an accident-free 
but tired crew returned to the old 
Great Basin headquarters for a feast 
of dutch oven-roasted lamb. 

Fresh reinforcements from the 
Society arrived the second day in- 
cluding people from the Bureau of 
Land Management, the Soil Conser- 
vation Service, and Brigham Young 
University, producing additional hy- 
brid vigor in the work force. By mid 
afternoon five exclosu res stood com- 
pleted, ready to protect the research 
sites from the herds of domestic 
sheep already trailing towards their 
high summer range. Grinning through 
the blisters and sore muscles, volun- 
teers said good-bye with talk of next 
year and more decayed exclosures 
waiting on the mountain. 

After the dust settled, Monsen 
praised the project for its secondary 
benefit of education. Over a hundred 
people knew more than before about 
the history of the old Great Basin 
Experiment Station, first named the 
Utah Experiment Station, and the 
value of the work done there to de- 
veloping the art and science of range 
management. 

Basic principles of range manage- 
ment, now usually taken for granted, 
were born from the early research of 
Sampson and colleague James T. 
Jardine. Four of these principles are 
still at the foundation of range man- 

Using only muscle power, volunteers put the heavy logs in place. 

District Ranger Ira Hatch provided direction in using the traditional skills needed to 
build log-and-block fence. 
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agement: (1) Using the kind of live- 
stock best adapted to the range, (2) 
grazing proper numbers, (3) grazing 
in proper season, and (4) getting 
good distribution (Reid and Price 
1960). 

Beginning in 1914, Sampson ad- 
vocated deferment and rotational graz- 
ing (Keck 1972). His early work at the 
Great Basin Station provided some 
of the documentation of the relation- 
ship of grazing to plant succession, 
seed production, and seedling estab- 
lishment. 

He left the Station in 1922 to teach 
at the University of California Berk- 
ley, and while there wrote the first 
"bibles," or textbooks of range man- 
agement, based mostly on his Great 

Basin research (Keck 1972; Samp- 
son 1923, 1924, 1928). 

Other early work at the station 
established the concept of proper 
grazing utilization levels to prevent 
damage and protect watershed con- 
ditions. Some of the first knowledge 
about natural and artificial reseeding 
developed from work at the Station, 
during the 1920's (Keck 1972). Perry 
Plummer's later landmark work on 
range reseeding was based at the 
Station (Plummer and Stewart 1944, 
and Plummer et al. 1955). Station 
scientists also worked on problems 
of grazing efficiency, herding methods, 
water developments, and poisonous 
plants. 

Sampson strove to develop practi- 

cal range evaluation methods that 
could be used by ordinary range 
managers. With them in mind, Samp- 
son and his old University of Nebraska 
professor Frederick E. Clements de- 
veloped the concept of indicator spe- 
cies to help evaluate range condition 
(Stoddart 1950). Later at the Station, 
ecologist Lincoln Ellison developed 
condition and trend criteria to guide 
managers in caring for the land (Elli- 
son 1949). 

C.L. Forsling and Joseph F. Pec- 
hanec, who succeeded Sampson as 
directors of the Station, refined his 
work developing grazing systems. 
Then in 1961 Hormay and Talbot 
championed "rest rotation" grazing, 
a further refinement of concepts first 
developed at the Great Basin Station 
(Hormay and Talbot 1961). "The bio- 
logical facts for development of sound 

Clyde Blauer, biology professor from Snow College, drives a spike to pin down a log. 

Chips flew as workers pieced the logs 
together into a fence. 

Sheep continue their long history of grazing on Philadelphia Flat. 
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grazing methods have been known 
fora long time." Hormay said in 1970. 
"As far back as 1914, A.W. Sampson 
outlined many principles of good 
grazing management," (Hormay 1970). 

Pechanec, who first worked at the 
Station in 1932 and later returned as 
Director of the Intermountain Forest 
and Range Experiment Station, of 
which Great Basin had become a 
branch, served as the first President 
of the Society of Range Manage- 
ment, 1947-1948. in his presidential 
address, Pechanec said, "One of the 
greatest challenges we have is to 
determine how by research, and to 
prove by practice that grazing lives- 
tock and big game in our forests and 
on our grasslands need not neces- 
sarily be damaging to the land, rui- 
nous to the watersheds, and destruc- 

tive of civilization," (Keck 1972). Pec- 
hanec's statement links the value of 
Sampson's exclosures and first re- 
search to what is the hottest con- 
troversy challenging the Society in 
1991. 

Today, aside from research, a pri- 
mary value of the Great Basin Exper- 
imental Range as it is now called, lies 
in conservation education—to con- 
vey to the American people success 
stories that resulted from Pechan- 
ec's first presidential challenge to 
the Society. Sampson's 70-year-old 
exclosures yield evidence few would 
have anticipated: they show that range 
properly managed is just as healthy 
or more healthy than land completely 
protected from livestock grazing for 
over seven decades. The same ex- 

disturbance. 

closures that demonstrated the value 
of rest to ranchers in 1931, demon- 
strate the practicality of sound stew- 
ardship with grazing in 1991. The 
experimental range provides a wealth 
of lessons in range, watershed, and 
wildlife management. And with long- 
term climatic data collected in three 
life zones it's an ideal laboratory and 
classroom for global climate change. 

The Forest Service is aggressively 
promoting the conversion of the old 
station headquarters to an interpre- 
tation and education center. The old 
headquarters, now an historic site, 
must be restored and maintained to 
meet health and safety standards 
before university tours, 4-H groups, 
environmental groups, or others may 
be invited to stay at the Station. 

"Great Basin may be regarded as 
one of the two cradles of range re- 
search in this country," Linc Ellison 
told a group at Utah State Agricultu- 
ral College in 1939 (Keck 1972). (Elli- 
son gave Jornada Range Reserve in 
New Mexico as the other). Visiting 
the Great Basin Experimental Range 
inspires one to beg the question, 
what better place to tell the story of 
range management? The 100-plus 
workers who labored to save Sam p- 
son's exclosures would respond, 
'This is the place!" 

The new Aspen Exclosure protects old range studies from human as well as livestock 
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Whitehorse Butte Allotment—Controversy to Compromise 
Michael R. Holbert 

Author's Note: This article portrays the history of the Whitehorse 
Butte Allotment, the intensive coordination efforts of BLM and other 
persons interested in proper management of the natural resources 
of the Trout Creek Mountains, the BLM's July 1990 decision and 
rationale behind that decision. Portions of this article focus on 
issues (such as the elimination of livestock grazing and the cost of 
range improvements) raised by George Wuerthner in "Whitehorse 
Butte Allotment—Poor Public Range Policy" (December 1990, 
Ran gelands) 

The Whitehorse Butte grazing allotment contains 
127,000 acres in southeastern Oregon within the Jordan 
Resource Area of the Bureau of Land Management's 
(BLM) Vale District (Fig. 1). Topography is rugged, with 
elevations ranging from 4,000 feet near the Whitehorse 
Ranch to 8,000 feet in the Trout Creek Mountains. Willow 
Creek and Whitehorse Creek with its major tributaries 
(Fifteenmile, Little Whitehorse, and Doolittle creeks) that 

originate in the higher elevations and flow north through 
steep, narrow canyons. 

The area is semiarid with cool, moist winters and hot, 

dry summers. Average annual precipitation ranges from 8 
to 12 inches with approximately half occurring as snow 
from November to February. 

Starting the Road to Recovery 
In June 1970, BLM and the Oregon State Game Com- 

mission joined Whitehorse Ranch on a two-day horse- 
back inspection of Big Whitehorse, Fifteenmile, and Cot- 
tonwood creeks. They found deep gullies with active 
cutting, little shade from riparian vegetation, and exces- 
sively warm water temperatures. These degraded riparian 
conditions prompted the BLM to develop the first Habitat 
Management Plan (HMP) in March 1973, for the White- 
horse and Willow Creek watersheds. 

Even before completion of the 1973 HMP, several 
actions were taken to improve riparian habitat conditions. 
Approximately 20,000 willow shoots were planted on 16 
miles of Fifteenmile, Cottonwood, and Big Whitehorse 
creeks. Forty-nine "trash catcher dams" were constructed 
to improve the stream pool/riffle ratio. 

Other improvement projects included fencing and seed- 
ings. Rim and gap fencing projects were completed to 
protect approximately 8 miles of stream; three large 
crested wheatgrass seedings affecting 13,300 acres were 
undertaken to develop additional livestock forage to 
relieve grazing pressure on Willow and Whitehorse creeks 
as well as adjacent native rangeland. In 1986 several 
exclosures were constructed, protecting an additional 
three miles of Willow Creek. 

On-the-ground improvement of the Whitehorse Butte 
area during the late 1970s slowed as the BLM entered a 
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major land use planning effort. The land use planning 
process concluded in January 1984 with the issuance of 
the Southern Malheur Rangeland Program Summary 
(RPS). This document identified BLM's grazing decisions 
relating to four million acres of public land in the Vale 
BLM District including the Whitehorse Butte Allotment. 

Controversy 
As efforts were begun to implement the 1984 land use 

plan, BLM recognized the degree of controversy over the 
Whitehorse Butte Allotment. Moreover, the BLM realized 
something more paramount—the importance of involving 
interest groups or interested "publics" in its decisionmak- 
ing process in order for the ultimate decision to be 
accepted or, at a minimum, understood. BLM conducted 
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Editor'. Note: 
The author works for the Bureau of Land Management, Vale, Oregon. 
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nine two-day tours of the Whitehorse Butte area from 
1987 to 1989. The primary objectives of each tour were to 
allow: (1) each participant to develop an understanding of 
the resource values, land use conflicts and conditions 
existing on the ground; (2) an opportunity for interchange 
of information/philosophies; and (3) an opportunity for 
input into the development of a long-term grazing man- 
agement strategy for the Whitehorse Butte Allotment. 

Trout Creek Mountains Working Group 
Formation of the "Trout Creek Mountains Working 

Group" was one of the most important events leading to 
the eventual acceptance of the final decision. This work- 
ing group grew to include representatives from the 
Whitehorse Ranch, Oregon Cattlemen's Association, 
Oregon Environmental Council, Doc and Connie Hatfield 
(ranchers), local livestock permittees, Oregon Trout, 
Public Lands Restoration Task Force (lzaak Walton 
League), Oregon Watershed Improvement Coalition, and 
BLM. The group's focus was to seek improved manage- 
ment of the many resource values in the Trout Creek 
Mountains, using a consensus-building process. The 
group was firmly fixed upon, and was their conviction, 
that success for this critical area depended upon inclu- 
sion of both a healthy trout habitat (watershed) and a 
viable livestock grazing program. Each member of the 
group, optimistic that a majority of the resource conflicts 
could be resolved, volunteered their time and energies to 
assist in improvement of the area. 

This working group was involved in numerous meet- 
ings and on-the-ground tours enabling interchange of 
information, values, perspectives, organizational posi- 
tions, personal feelings, and ideas. Members worked to 
understand the views of others and to openly discuss the 
objectives of other group members, who had in some 
cases in the past been considered an "adversary." Evolu- 
tion of such a dynamic working group was not an easy 
process. In its infancy, the group consisted simply of a 
number of individuals having the interest of the natural 
resources of the Trout Creek Mountains in common. 
They evolved into an effective working group reaching 
decisions through consensus, open dialogue and free 

exchange of opinion, observation, and scientific research. 
The group had no charter nor exclusive membership. 
Each member, at different times, expressed satisfaction, 
anger, frustration, mistrust, relief, understanding, com- 
mitment, and, most importantly, ownership in not only the 
group process, but the final decision as well. 

The BLM and the working group continued develop- 
ment of livestock grazing alternatives (strategies) under 
the environmental analysis process as directed by the 
National Environmental Policy Act. Although BLM main- 
tained the final decisionmaking authority, each member 
of the Trout Creek Mountains Working Group contrib- 
uted to the strategy and rationale behind the District 
Manager's Final Decision issued on July 10, 1990. 

District Manager's Final Decision 
The District Manager's Final Decision culminated four 

years of intense coordination and cooperation. The deci- 
sion represents an attempt to bring livestock grazing into 
balance with other resource values while at the same time 
recognizing BLM's mandate to manage the public lands 
underthe multiple use and sustained yield concepts. Out- 
lined in the decision is a four-year deferred/rest rotation 
grazing system, associated range improvements, and 
adjustments in livestock grazing preference. The deci- 
sion also commits BLM to developing an Allotment Man- 
agement Plan (AMP) for the Whitehorse Butte Allotment. 

Changes in the historical grazing use actually began 
prior to the July1990 final decision. One action which set 
the stage for recovery of the natural resources and the 
July 1990 decision was the "three-year rest agreement" 
between the Whitehorse Ranch and BLM in January 1989. 
Under the terms of the 1989 agreement, the Whitehorse 
Ranch agreed to rest approximately 50,000 acres of the 
Whitehorse Butte Allotment for three years to allow 
improvement of watershed and riparian conditions, while 
BLM agreed to develop an AMP for the allotment. 

Conflict between livestock use and a healthy riparian 
system is not unresolvable as maintained by George 
Wuerthner in "Whitehorse Butte Allotment—Poor Public 
Range Policy" (December 1990, Ran gelands). Develop- 
ment of a livestock grazing system with the primary objec- 
tive of meeting the physiological requirements of the 

Trout Creek Mountains—as beautiful as they are rugged. 

Whitehorse Ranch owner R.E. Naftzger inspecting a trash 
catcher" (1972 photo). 
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vegetation is the key to solving the conflict. It was this 
very principle that served as the driving force behind the 
BLM's July 10th final decision. A grazing system which 
eiables plants to synthesize and store food for maintain- 
ing plant functions, to form vegetative structures for 
renewal of top growth, to maintain a healthy root system, 
and to produce viable seed will produce and sustain a 
healthy riparian system. 

The historic grazing use of the Whitehorse Butte Allot- 
ment did not follow the plant physiology principle. Too 
many cattle (1,900 head) grazed the upper elevation pas- 
tures during the hot season (June to September) year 
after year. The range condition from this type of use was 
unacceptable and had to be improved. The July 1990 
decision not only reduced the number of livestock graz- 
ing in the upper elevation riparian pastures by 63 percent 
but also reduced the duration of grazing from 105 days to 
a maximum of 60 days each year. 

Equally significant with the reduction in livestock 
numbers and grazing period is the change in the timing of 
use in conjunction with periods of rest. Changing live- 
stock grazing use timing from June through September to 
no more than 60 days from April through mid-July 
focuses livestock grazing use in the cooler portion of the 
season. Livestock use of riparian zones is still expected to 
occur under the revised grazing program; however, the 
cooler weather, more abundant water and succulent 
upland herbaceous vegetation will encourage livestock to 
distribute more evenly into the upland areas, thus sub- 
stantially reducing the impact to riparian areas. 

An important aspect of the July 1990 decision is the 
amount of rest the upper elevation riparian pastures will 
receive. During the course of the four-year grazing cycle, 
each upper elevation riparian pasture will receive 450 
days of deferment/rest (which includes two consecutive 
years of total rest) versus 120 days of grazing. 

The amount of deferment/rest and proper timing of 
grazing use relative to plant physiological needs will 
result in increased plant production and vigor, increased 
ground and bank cover, increased shading of streams, 
moderating of water temperatures (lower summer/warmer 
winter), improved water quality and fisheries habitat, and 
increased late season flows. Monitoring will serve to iden- 

tify and facilitate any adjustments necessary in the future. 

Range Improvements 
Range improvements such as stockwater developments 

and fences were proposed after considering consistency 
with wilderness study area guidelines, wildlife needs, wild 
horses, and special management areas. Further, these 
range improvements were determined to be the minimum 
necessary to successfully implement the proposed graz- 
ing system, to properly control livestock movement, and 
to obtain proper livestock distribution and forage utiliza- 
tion without degrading or compromising the integrity of 
other natural resources. Many project proposals were 
eliminated based on this rigorous test. 

Undoubtedly, developing range improvements is costly. 
This is largely due to costs in addition to those for mate- 
rials used, time spent, or vehicles used. The total expenses 
associated with range improvement development also 
include costs for survey and design to meet engineering, 
safety standards, and longer life for projects, admin- 
istrative contract, considerations to assure compliance 
with resource programs such as wilderness, and cultural 
and threatened/endangered species clearances required 
by law. There are also travel costs—an operating cost 

resulting from the remoteness of southeastern Oregon. 
Costs are normally paid by four primary funding sour- 

ces: (1) direct appropriation from Congress; (2) BLM's 

range improvement program; (3) County Grazing Board 
funds; and (4) direct contribution, generally from live- 
stock permittees. The only source which directly affects 
the taxpayer is direct appropriation from Congress to 
BLM. 

Some object to that source of funding. Yet, public 
bodies throughout the country have a history of shoulder- 
ing costs for remedial environmental work when both the 

original cause and the remediation are seen to be in the 
public interest. Many actions taken in the past, although 
done with good or at least neutral intentions, have led to 
unforeseen problems later. When grazing of the public 
range lands came about in the last century, it seemed the 

right thing to do. The way it was done, initially, was incor- 
rect. Now, the lands adversely impacted by that improper 
grazing need to be fixed. 

Production and use of red meat continue to be accep- 

Tour stop on Big Whitehorse Creek. 



128 RANGELANDS 13(3), June 1991 

table activities in America. Congress continues to recog- 
nize livestock grazing as an appropriate use of the public 
lands, a use that contributes to the overall good. Thus, it 
continues to fund the management of that activity on the 
public lands. 

Moreover, management of the public lands, especially 
in a dynamic environment, requires proactive interaction 
on the part of federal agencies. This proactive interaction 
has and continues to be recognized by Congress as an 

ongoing need. 
The remaining three funding sources are derived either 

directly or indirectly from livestock permittees grazing 
livestock on public land. The Taylor Grazing Act of 1934, 
FLPMA of 1976, and the Public Rangelands Improvement 
Act of 1978 each legislatethata portion of the grazing fee 
be directed back to the county and/or BLM district from 
which the fee was paid. These fee monies are directed to 
be used for on-the-ground range rehabilitation, protec- 
tion, and improved forage condition which benefit wild- 
life, watershed protection, and livestock production. By 
policy, these monies cannot be spent on maintenance of 
existing range improvements but must be spent for con- 
struction of new improvements. Funds from the County 
Grazing Board and direct contributions from livestock 
permittees are generally directed to specific projects at 
the discretion of the funding entity. 

Current BLM policy requires maintenance of range 
improvements to be borne by the parties deriving primary 
benefit from the improvement. Thus, maintenance costs 
for the 18.5 miles of fencing, 18 miles of pipelines includ- 
ing their associated source structures, and one spring will 
be borne by the livestock permittee, the Whitehorse 
Ranch. Maintenance of a two-mile riparian exclosure on 
Little Whitehorse Creek will be the responsibUity of BLM 
because the benefits of the exclosures will be derived by 
the fish, wildlife, and watershed resources. 

Exclusion of Livestock Grazing 
Considering the cost of range improvements and the 

severity of impacts to riparian zones and fish habitat 
which have resulted from past livestock grazing man- 
agement practices, why not eliminate livestock grazing 
from the Whitehorse Butte Allotment? The Whitehorse 
Butte Allotment presents range management profession- 
als with a complex ecosystem involving many variables 
including topography, vegetation physiology, animal be- 
havior characteristics, a multitude of native wildlife and 
plant species, weather and climate, sensitive native fish 
species, recreation and other human activities, laws, and 
land use planning guidelines. Each element in the ecosys 
tem affects and influences the others. The adverse range!- 
riparian conditions leading to the BLM's July 1990 deci- 
sion were not attributed to livestock grazing, but rather to 
improper livestock management practices. Although past 
livestock grazing was identified as a contributing factor, it 
cannot be isolated as the only factor leading to the ripar- 
ian problems. Simply eliminating livestock grazing will 
not achieve the biological diversity objectives sought by 

BLM and others. BLM believes that proper livestock graz- 
ing practices, appropriately balanced with the other ele- 
ments of the ecosystem, will achieve management objec- 
tives established for the riparian and other natural 
resources. 

Secondly, BLM can not simply eliminate livestock graz- 
ing from the Whitehorse Butte Allotment. The 1984 
Southern Malheur Rangeland Program Summary, BLM's 
primary direction for livestock grazing management in 
the Jordan Resource Area, identified livestock grazing as 
an authorized use in the Whitehorse Butte Allotment. This 
land use plan, developed with substantial public input, 
identified the Whitehorse Butte Allotment for multiple use 
and sustained yield management. Elimination of livestock 
grazing would not be consistent with this land use plan- 
ning direction nor with the BLM's commitment to manage 
public lands. 

Although total exclusion of livestock grazing from the 
Whitehorse Butte Al'otment is not considered to be con- 
sistent with the land use plan, exclusion of livestock graz- 
ing from portions of the allotment was seriously consi- 
dered during the analysis and decisionmaking process. 
Before making his final decision, Vale BLM District Man- 
ager William C. Calkins called his professional resource 
staff together to assure himself that a limited grazing 
alternative in the upper elevation riparian pastures would 
achieve the management objectives as outlined in the 
land use plan. Based on their knowledge and experience, 
BLM resource professionals agreed that well-managed 
livestock grazing was indeed compatible with the other 
resouce values found within the Whitehorse Butte Allot- 
ment. 

Conclusion 

Maintaining a healthy riparian ecosystem does not 
require total exclusion, but rather proper management of 
livestock. A grazing system designed to meet the physio- 
logical needs of the vegetation will not only allow live- 
stock and a healthy riparian ecosystem to function 
together but will also allow improved water quality, 
reduced erosion, enable additional recreational oppor- 
tunities, and improve wildlife and fisheries habitat. Proper 
management requires appropriate and regulated control 
of livestock through development of range improvements 
and monitoring implemented over time to ensure objec- 
tives are being met. 

Success in the Whitehorse Butte Allotment is not only 
success for the natural resource but also for all people 
who have been actively involved in this process—people 
who are willing to share their "visions" and to listen to 
others—people willing to step forward with innovative 
ideas, not step back and criticize. These people will 
benefit from knowing the ecosystem is improving and 
that they are a part of that improvement. 
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Revegetation of Semiarid Rangelands: Problems, Procedures, 
and Probabilities 

J.R. Simanton 

Rangelands are lands not under 
cultivation which are used for cattle 
grazing or wildlife habitats. Arid and 
semiarid rangelands are character- 
ized by low amounts of erratic pre- 
cipitation, high potential evapo- 
transpiration, and limited supplies of 
surface and ground water. Supplies 
ofwaterareoften insufficienttosup- 
port permanent cultivation, large 
numbers of people, or heavy indus- 
try. Vegetation of arid and semiarid 
rangelands can be either grass-, shrub-, 
or grass/shrub-dominated. Examples 
of grass-dominated rangelands are 
the steppes in Eurasia, the veld of 
Africa, and the plains of North and 
South America (Fig. 1). Shrublands 
are found in the Middle East, north- 
east and south central East Africa, 
western United States, northern 
Mexico, western and central Austra- 
lia, and Gran Chaco of South Amer- 
ica (Fig. 2). 

The economic future of most range- 
land areas depends on maintaining a 
natural and productive vegetation 
cover for efficient use by grazing and 
browsing animals while conserving 
the water and soil resource. This is 
especially true in arid and semiarid 
regions where droughts are common, 
soils are shallow, and most vegeta- 
tion is marginally resilient to major 
vegetative canopy losses. 

Problem 

There are over 235 million acres of 
semiarid rangeland in the United States 
that are classified as being in fair to 
very poor condition (Table 1) (U.S. 
Forest Service 1980). Economic losses 
from reduced production caused by 
undesirable vegetation on these 
western rangelands are estimated to 
be about 250 million dollars annually 
(Morton 1973) and the world-wide 
cost of rangeland deterioration is 

estimated at 6.8 billion dollars annu- 
ally (Dregne 1978). These estimates 
do not include the indirect economic 
losses due to increased soil erosion 
and decreased water supplies. The 
impact on future generations of these 
indirect losses are very difficult to 
assess. The less than good range 
conditions found on many rangelands 
are a product of man's historic mis- 
use of the range resource and the 
compounding effects of climatic ex- 
tremes. A vicious circle of deteriorat- 
ing rangeland conditions is initiated 

when the vegetative cover is reduced 
or removed through the combination 
of overgrazing and short-term 
droughts. This deteriorating condi- 
tion perpetuates because there is 
insufficient vegetation cover to pre- 
vent soil surface sealing. Soil surface 
smoothing and erosion increase, which 
in turn decrease infiltration and soil 
water holding capacity—a condition 
very unfavorable for plant growth or 
establishment (Fig. 3). 

In arid and semiarid regions where 
natural regeneration is extremely 

Fig. 1. Grassland prairie of the northern Great Plains of the United States. 

Table 1. Condition of Rangeiand Ecosystems in the United States 1976. (U.S. Forest 
Service 1980). 

Author is hydrologist, USDA-ARS, Aridland Water- 
shed Manage. Research Unit, 2000 E. Allen Road, 
Tucson, AZ 85719. 

Ecosystem 
Total 
area 

Good* 
condition 

Fair 
condition 

Poor 
condition 

Very poor 
condition 

Desert gras&and 25*0 2 6 12 4 
Sagebrush 124 16 41 46 22 
Desert shrub 81 14 30 26 12 
Southwest shrub steepe 43 4 6 18 14 
* Good Vegetation and soils are between 61-100% of site potential * Fair 41+60%, Poor = 21 —40% and Very Poor r 20% or less. 
**ln millions of acres 
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slow, rangeland deterioration is in- 
creasing at an alarming rate. Many 
deteriorated ranges have been "in- 
vaded" by low forage value, high 
water-using shrubs that are up to 
three times less water-use-efficient 
than grasses. Lack of vegetative cover 
and the corresponding increase in 
bare soil increase the portion of 
annual precipitation lost as runoff 
and evaporation. The net result is 
that less of the total precipitation is 
available for supporting vegetation 
and biomass production (Fig. 4). 

The social, economic, and political 
problems associated with deteriorat- 
ing rangelands are perhaps the limit- 
ing variables in the process of range- 
land rehabilitation. The rangeland 
revegetation and utilization problem 
is complex and involves a multitude 
of entangled ecological, cultural, 
economic, and political factors that 
may be impossibleto unravel. This is 

especially true in Africa and the Mid- 
East where nomad tribesman are not 
constrained by political boundaries. 
Governments in these areas are not 
prepared to address the management 
programs that must accompany re- 
vegetation projects. Also, many of 
the developing countries have more 
demanding social problems and are 
limited in their financial and political 
ability to begin large-scale revegeta- 
tion projects. In the United States 
and Mexico many ranchers are reluc- 
tant to change their ranching prac- 
tices—practices that have pushed 
many ranchers into a position of 
economic hardship and possibly into 
another cycle of continuing vegeta- 
tion deterioration. Today, the oppor- 
tunities and technologies are availa- 
bleto increase rangeland productivity 
and decrease soil and water loss. 
Decisions not to invest in rangeland 
improvement are based more on 
economic and political problems than 
on technological deficencies. If reve- 
getation practices were annually 
applied to 10 million acres of the fair 
to very poor rangeland, it would take 
over 20 years to treat these range- 
lands in the western United States. 
However, there are no known revege- 
tation practices that, if applied once, 
will assure maximum production for 
20 years. Proper livestock and wild- 

life management after establishment 
of a desirable vegetative cover is the 
key to the longevity of any revegeta- 
tion program. 

Procedures 

The term revegetation usually im- 
plies that an existing vegetation type 
will be replaced by a new type through 
the efforts of man. It is usually consi- 
dered in terms of brush removal and 
grass reseeding, but could also be 

envisioned in terms of replacing grass 
with trees for fuelwood or wildlife 
habitat. Revegetation practices 
should be directed toward reversing 
the trend of deteriorating rangeland 
resources and toward increasing pro- 
ductive and protective vegetative 
cover. This improvement process 
should decrease surface evaporation, 
runoff, and erosion. Beneficial re- 
vegetation practices should also be 
directed toward holding soil and water 

FIg. 2. Semiarid shrublands of the southwestern United States. 
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Fig. 3. Vicious circle of deteriorating range/and vegetation. 
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resources in place so establishment 
of productive vegetation can be ex- 
pedited. 

Besides the social and economic 
problems associated with rangeland 
revegetation is the problem of select- 
ing the best procedure for a particu- 
lar result. Revegetation techniques 
should provide microenvironments 
most likely to achieve cost effective 
vegetative cover under the existing 
set of environmental conditions. In 
most cases, this means suppression 
of vegetation competition ac- 
companied with a suitable seedbed. 

Revegetation methods used to im- 
prove rangelands include mechani- 
cal renovation and seeding; chemi- 
cal control of undesirable vegetation; 
burning for removal of undesirable 
vegetation or for stimulation of de- 
sirable vegetation; good grazing man- 
agement; and combinations of these 
methods. 

Mechanical treatments improve semi- 
arid rangelands in three ways: (1) 
improve the soil-water regime, (2) 
improve species composition, and 
(3) improve soil fertility. Mechanical 
renovation ranges from hand remov- 
al of undesirable vegetation to re- 
moval of vegetation by elaborate spec- 
ially designed machines (Fig. 5). 
Though expensive, mechanical treat- 
ment is the most positive method of 
vegetation removal and soil surface 
manipulation. Plows, pitters, rippers, 
furrowers, cutters, imprinters etc., 
are a few of the implements used in 
rangeland renovation. These imple- 
ments are designed and strengthened 
to withstand the rough rangeland 
terrain. However, most rangeland im- 
plements are limited to nearly level, 
rock-free areas. Because of the wide 
range of topographic, soil and vegeta- 
tive conditions, no single implement 
works well on all rangeland. Further, 
some implements control the exist- 
ing vegetation but do not prepare a 
satisfactory seedbed. Other imple- 
ments can prepare the seedbed but 
are ineffective in vegetation control. 

Land-forming techniques such as 
terracing, forming level benches, 
water spreading, and basin forma- 
tion are used to hold runoff water on 
the watershed to increase soil water 
available to vegetation. These tech- 
niques are different from the mechan- 

ical treatments because there is usu- 
allyamuch longer time frame needed 
to produce a positive economic and 
environmental effect. 

Chemical treatment includes the 
use of herbicides and fertilizers. 

Chemical treatments may be used in 
combination with one or more of the 
mechanical treatments. The intensity 
of the overall range treatment depends 
on the potential for increased forage 
production. Chemicals may be aerially 

vegetation. 
Fig. 4. Semiarid ran ge/and caught in the vicious circle of deteriorating range/and 

Fig. 5. Root-p/ow behind a bulldozer is an effective mechanical treatment for killing 
semiarid ran geland shrubs. 
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applied to areas too rugged for mechan- 
ical treatment. However, the greatest 
forage response occurs in nearly 
level to gently sloping rangeland 
where rainwater infiltration can be 
high and runoff and erosion negligi- 
ble. Use of herbicides in steeply slop- 
ing areas, where low infiltration rates 
may limit soil moisture, may further 
aggravate the deteriorated condition 
because the semi-protective shrub 
cover will be reduced thus increas- 
ing runoff and erosion. Herbicides 
also have the potential for damaging 
downslope or downwind vegetation 
and the pollution of surface and 
ground waters. Also, establishment 
of desirable vegetation may take an 
extremely long time or not occur at 
all if there is not an adequate seed 
source in the chemically treated area. 

Vegetation response to fertilizers is 
greatest where soil moisture condi- 
tions are not a limiting growth factor. 
In areas where soil moisture severely 
limits forage production, rangeland 
fertilization can result in grass stand 
reduction where short-term droughts 
follow fertilization. 

Fire has been used to control vege- 
tation for thousands of years. It is 
usually ineffective on deteriorated 
rangelands because there is usually 
insufficient fuel to carry the fire. 
Burning seldom increases total per- 
ennial grass production, may tem- 
porarily reduce production, and can 
reduce perennial grass species. Burn- 
ing must be coordinated with rainfall 
to control fire temperature and ensure 
the burned rangeland will not be 
devoid of vegetative cover during 
intense rainstorms. 

Management is usually a relatively 
slow process for range improvement 
or renovation and is accomplished 
mainly through intensively managed 
systems involving different grazing 
intensities and duration. Use of brows- 
ing livestock (such as goats and 
antelopes) in combination with graz- 
ing cattle appears to have potential 
in maintaining a desirable brush-to- 
grass ratio on many rangelands. Costs 
of fencing and water supply often 
limit the use of managerial or biolog- 
ical approaches to range renovation. 
In areas where vegetation deteriora- 
tion is extreme and soil erosion is 

severe, improvement in existing vege- 
tation may be too slow or impossible 
using grazing management alone. 

No single control treatment is con- 
sidered capable of completely solv- 
ing the problem of deteriorated range- 
land vegetation. Repeated treatments, 
together with sound range manage- 
ment practices are necessary to 
develop and maintain a productive 
range resource. 

Probabilities 

Probabilities of successful revege- 
tation programs are frequently based 
on economic and social considera- 
tions rather than scientific analytical 
and technical procedures. In many 
revegetation feasibility economic an- 
alyses, short-term results are justifi- 
ably tile main consideration due to 
the initial outlay of money and high 
interest rates. Most economic ana- 
lyses emphasize benefit/cost ratios 
and the time between incurring costs 
and realizing benefits as major 
decision-making factors. Risk, uncertainty, 
failure to get vegetation established, 
forage response, and even fluctua- 
tions in the livestock market are other 
considerations. 

The probability of successful re- 
vegetation programs is greater in the 
United States than in most other 
parts of the world. This is due to 
technological superiority, relative eco- 
nomic stability, and cultural systems 
of individual grazing units or ranches 
rather than nomadic grazing. Also, 
through the many federal resource 
conservation programs in the United 
States, the government can and will, 
take an active role in both financial 
and technical assistance. 

Even though many developing 
countries of the world depend almost 
totally on their native rangelands for 
grazing, they are less likely to initiate 
any large-scale revegetation pro- 
grams. Some reasons are: (1) lack of 
basic and technical knowledge, (2) 
deficiency of governmental organi- 
zation, (3) deeply ingrained social 
and cultural customs, (4) shortage of 
skilled manpower or modern equip- 
ment, and (5) shortage of financial 
resources. 

Another deterrent to range revege- 

tation and conservation is a common 
misunderstanding of the biological 
laws of plant perpetuation. Removal 
of an undesirable species does not 
necessarily ensure a more desirable 
species will be its replacement. The 
undesirable species were successful 
at the site for a reason. Environ- 
mental conditions, species adapta- 
tion, seed availability, and manage- 
ment goals and programs must all be 
included in any revegetation plan- 
ning process. Because of the vast- 
ness of semiarid rangelands through- 
out the world, a small increase in 
their productivity per unit area could 
mean a tremendous increase in 
world-wide food production. Other 
benefits of productive rangelands in- 
clude: (1) soil and water conserva- 
tion, (2) increased fiber and fuel, (3) 
improved wildlife habitat, and (4) a 

perpetuating resource of soil and 
forage reserve that potentially could 
be better utilized as technology and 
management improves. There needs 
to be coordination among technolo- 
gists, policy makers, financiers, 
planners, and legislators before 
wide-ranging, long-term improvement 
of our rangeland resources can be- 
come a reality. The future productiv- 
ity of most range areas depends on 
maintaining a desirable vegetation 
resource that will not lead to the con- 
tinuing cycle of rangeland misuse 
and deterioration. The economic and 
and social problems; the renovative 
and management procedures to im- 
prove the resource; and the probabil- 
ities of maintaining the resource and 
issues that must be considered and 
coordinated if rangelands of the world 
are to be continually fully and cor- 
rectly utilized. 

Literature CIted 

Dixon, R.M., and JR. Simanton. 1980. Land 
imprinting for better watershed manage- 
ment. Watershed Management Proceed- 
ings. Amer. Soc. of Civil Engineers, Boise, 
Idaho. 809-826. 

Dregne, H.E. 1978. Desertification: Man's 
abuse of the land. J. of Soil and Water 
Conserv. 33:11-1 4. 

Morton, H.L. 1973. Weed and Brush Control 
for Range Improvement. Range Research 
and Range Problems. USDA-ARS. Wash- 
ington, DC. 178 p. 

U.S. Forest Service. 1980. An Assessment of 
the Forest and Rangeland Situation in the 
United States. Jan. 631 p. 



RANGELANDS 13(3), June 1991 133 

Water Catchments on the Fort Apache Indian Reservation 
Gary W. Frasier and Sherri L. Simper 

Water harvesting is an ancient tech- 
nique of water supply which consists 
of collecting precipitation from a pre- 
pared surface and storing it for later 
use. While this concept has been 
used for many years to provide animal 
and domestic drinking supplies at 
various places in the United States 
and elsewhere in the world, it is not 
considered a universal low-cost water 
supply technique. Research efforts 
during the past 30 years have been 
directed toward the development of 
lower-cost, durable materials for use 
on water-harvesting systems. In the 
early 1960's several water harvesting 
catchments were installed on the 
Fort Apache Indian Reservation in 
central Arizona to provide drinking 
waterfor livestock and wildlife. These 

installations were a cooperative effort 
between the USD1, Bureau of Indian 
Affairs (B IA) and the USDA-Agricul- 
tural Research Service (ARS), U.S. 
Water Conservation Laboratory, 
Phoenix, Ariz., to field evaluate var- 
ious water harvesting methods and 
materials for providing drinking water 
in remote rangeland areas. Although 
installed as operational watering sys- 
tems, they were experimental in na- 
ture and there were several failures 
in the initial installations. The ç'iilo- 
sophy of these early installations 

was to start with the lowest cost 
materials and techniques, If these 
systems failed, then more expensive 
approaches were tried. This contin- 
ued until a successful system was 
developed. Over a period of about 10 
years, these cooperative efforts result- 
ed in the development of design 
procedures and materials which 
would provide the required water 
supplies. Over 25 years later, two of 
these water harvesting systems are 
still functional. 

Metate 
This water harvesting system is 

located in the southwestern portion 
of the Fort Apache Indian Reserva- 
tion at an elevation of approximately 
4,000 ft. in a semiarid shrub vegeta- 
tive zone. The system was designed 
to supply drinking water for approx- 
imately 25 cattle grazing the surround- 
ing rangeland in a spring use pattern. 
Various wildlife (deer and small game) 
were to use the water facilities year 
long. 

The topography of the area is rough 
with small benches of relatively level 
ground. Vegetation consists of a mix- 
ture of warm-season grasses inter- 
mixed with juniper. The climate is 

considered mild with a mean annual 
precipitation of approximately 18 
inches. The surface soil was derived 
from decomposed granite and clas- 
sified as a clay loam with 36% clay, 
26% silt and 38% sand. The soil 
cracks upon drying, forming sand 
sized aggregates from the fine soil 
particles (clay and silt). 

In 1963 a catch ment area of 50 X 
200 ft. on a 4% slope was cleared of 
vegetation by a bulldozer and hand 
raked smooth. A 50 X 50 ft, 6 ft deep 
pit with 1:2 sideslopes was excavated 
at the lower edge of the catchment 
area to store the runoff water. The 
area was enclosed by a 4-strand 
barbed wire fence. A pipe from the 
bottom of the pit provided water to a 
drinking trough outside the fenced 
area. 

The first treatment on the catch- 
ment area and storage pit was a two- 
coat spray application of an asphal- 
tic material. The asphalt did not pene- 
trate into the soil and was deposited 
as a thin coating on the soil surface. 
The coating cracked upon drying, 
which allowed water into the soil, 
which also cracked upon drying and 
further increased the rate of treat- 
ment deterioration. Within four 
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months the treatment had disinte- 
grated and only traces of the asphalt 
remained. 

The following year the catch ment 
area surface was disked, treated with 
a chlorate soil sterilent, and com- 
pacted with a small steel drum lawn 
roller. The area was sprayed with a 
solvent based asphalt solution which 
penetrated the soil to a depth of 1/4 
to 1/2 inch. A month later a 1.5 mu 

thick black polyethylene film was 
bonded to the stabilized soil surface 
with an asphalt emulsion. 

The storage pit was lined with a 

fabricated-in-place asphalt fiber- 
glass matting. This lining consisted 
of placing an inert fabric, fiberglass 
matting on the soil surface. The fabric 
was saturated with a water based 
asphalt emulsion which penetrated 
through the material, bonding it to 
the underlying soil. The asphalt 
hardens into a semirigid membrane, 
cementing the fabric strands together 
and sealing the pore spaces. 

Inspection of the site a year later 
revealed a number of holes in the 
polyethylene covering on the catch- 
ment surface. Even after the catch- 
ment area was rolled with the lawn 
roller during the installation process, 
a few scattered pebbles remained on 
the soil surface. Although the polyeth- 
ylene sheeting was bonded to the 
soil over most of the area, at each 
pebble there was a small area of film 
not bonded in place. At these loca- 
tions the plastic was partially free to 
move and abrasion on the underly- 
ing gravel wore holes in the plastic, 
destroying the integrity of the cover- 
ing. 

The plastic film covering was 

emulsion. During the next couple of 
years the treatment was effective in 
collecting rainwater but the runoff 
water was discolored from oxidized 
asphalt which migrated through the 
polyethylene film. 

In the 1968 the entire catchment 
area was re-covered with a fabricated- 
in-place asphalt fiberglass matting 
by the same technique used to line 
the storage reservoir. The asphalt- 
fabric membrane covering on the 
catchment area and water storage pit 
has been an effective covering for 
over 20 years. Minor fence mainte- 
nance, plant removal, and re-coats of 
asphalt emulsion on the fiberglass 
surfaces at a 3- to 5-year interval 
have been the only remedial mea- 
sures necessary. 
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Ran geland area of the lower Salt River canyon, Fort Apache Indian Reservation. 

removed, leaving the underlying sta- 
bilized soil intact. The area was com- 
pacted with a vibrating roller which 
pushed the loose gravel into the 
existing asphalt catchment surface. 
A 2 mil thick black polyethylene Mescal 
sheeting was bonded with an asphalt This water harvesting system is in 
emulsion to the compacted-stabilized a climatic and vegetative zone si m- 
soil. The storage pit fiberglass lining ilar to that of the Metate water harv- 
was given a top-coating of an asphalt esting system. In 1965, a catchment 

Metate water harvesting catchment. 
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area approximately 94 X 94 feet on a 
10% slope was cleared with a bull- 
dozer. After clearing, the area was 
hand raked to remove rocks and 
treated with a soil sterilant. The 
cleared area was covered with a 20- 
mil thick sheeting of chlorinated poly- 
ethylene. Twenty foot wide strips of 
the sheeting were unrolled on the 
soil surface and the edges bonded 
together with a petroleum solvent. 
The outside edges of the sheeting 
were anchored at the berms of the 
catchment area. 

This installation technique was 
similar to the methods used in pre- 
vious installations using butyl rubber 
sheetings. Many of the butyl covered 
catchments were destroyed by wind. 
The wind drag forces on the butyl 
sheeting frequently caused holes from 
abrasion on rocks or other underly- 
ing protrusions. The chemical com- 
position of the chlorinated polyethy- 
lene sheeting used on the Mescal 
catch ment provided a durable cover- 
ing (very flexible and puncture resist- 
ant) which conformed to all surface 
irregularities. Since installation, main- 
tenance has been limited to repairing 
a few small holes caused by plants, 
tears from wildlife walking on or 
chewing on the surface covering, 

and a few minor pinholes in weak 
areas of the sheeting. Repairs are 
easily made with small scrap patches 
oftheoriginal material bondedtothe 
covering with a sprayable petroleum 
solvent. In 1975 the berms on the 
side of the catchment area were re- 
built and the edges reburied. It was 
also necessary to replace a piece of 
the covering in a small area on the 
lower end that was damaged by wa- 
ter and sand abrasion. 

Water collected from the catch- 
ment area drains to one corner and 
into a 40,000 gal steel-rim tank set 
into a circular concrete base. The 
tank bottom is sealed with a 22 mil 
thick vinyl sheeting bonded to the 
tank rim. A pipe leads from the stor- 
age tank to a drinking trough outside 
the enclosing fence. The system sup- 
plies water to approximately 60 cat- 
tle winter grazing the surrounding 
rangelands. Various wildlife use the 
facility on a year-round basis. 

In 1978 a floating cover was placed 
on the storage tank to reduce the 
quantity of water lost by evaporation. 
Expanded polystyrene sheets, 4 ft. X 
4 ft., coated on both sides with a 
paraffin wax, were joined together 
with stainless steel wire and clamps 
made from 2 inch PVC (rigid plastic) 

pipe. The cover was an effective 
means of evaporation control for 
about 5 years. Birds liked to perch on 
the sheets to drink the water. Seeds 
from the bird droppings grew into 
small plants which tended to accel- 
erate the deterioration rate of the 
polystyrene sheetings. Also, winds 
broke some of the sheets into smaller 
pieces which were washed over the 
side when the tank was full. 

General Comments and Observa- 
tions 

During the time of installation and 
the initial use period, Mr. C-Eric Gran- 
felt, former BIA range conservation- 
ist, made the following observations 
regarding factors contributing to the 
success of water harvesting systems. 

1. All vegetation on and near the 
catchment area should beelimi- 
nated on at least an annual 
basis. 

2. Asphaltic surfaces usually re- 
quire a surface re-treatment 
every 5-7 years to maintain a 
satisfactory performance. 

3. Berms around the catchment 
apron should be covered with 
the same material as the catch- 
ment surface and kept free of 
vegetation. 

Mescal water harvesting catchment. 
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4. The catch ment surface should 
be ableto withstand the impact 
of animal hoofs. 

5. The catch ment surface should 
be as smooth as possible to 
prevent sediment deposits and 
standing water. 

6. Pipes from the catchment area 
to the storage facility should 
be designed to prevent small 
animals from walking on or in 
the pipe and falling into the 
tank. 

7. Care must be taken to insure 
there are no leaks around the 
piping system from the stor- 
age facility to the drinking 
trough. 

8. The bottom edge of the tank 
walls must be completely sealed 
to the tank bottom. 

9. A sump at the outflow portion 
of the catchment is desirable. 

10. Avalveand pipecleanoutshould 
be installed between the stor- 
age facility and the drinking 
trough. 

11. Storage tanks should be 
covered or have some method 
of controlling evaporation. 

12. Float valves for the drinking 
troughs should be enclosed in 

protective containers outside 
of the drinker. 

13. Drinking troughs should be set 
on gravel pads with a gentle 
slope falling away for a dis- 
tance of 4+5 ft. 

Unfortunately, the sheeting used 
on the Mescal catchment is no longer 
commercially available. This sheet- 
ing has proven to be a durable and 
easily maintained covering. The chem- 
ical and physical characteristics of 
the material allowed the sheeting to 
conform to all surface irregularities 
and withstand wind forces which had 
been a major problem with other flex- 
ible sheeting such as butyl rubber. 

The Mescal site location and aspect 
may also minimize the impact of 
wind blowing over the catchment 
surface. Materials for the asphalt- 
fabric treatment on the Metate catch- 

ment are still available. This treat- 
ment is being used on other sites in 
various places in the United States. 
These two water supply harvesting 
systems have more than surpassed 
the original design expectations. 

Selected References 

Frasier, G.W. 1975. Water harvesting: a 
source of livestock water. J. Range Man- 
age. 28: (6) :249-434. 

Frasier, G.W., KR. Cooley, and J.R. Griggs. 
1979. Performance evaluation of water 
harvesting catchments. J. Range Man- 
age. 32(6):453-456. 

Frasier, G.W., and L.E. Myers. 1970. Protec- 
tive spray coatings for water harvesting 
catchments. Amer. Soc. Agr. Eng. Trans. 
13(3):292-294. 

Frasler, G.W., and L.E. Myers. 1972. Bond- 
ing films to soil surfaces for watering 
harvesting. Amer. Soc. Agr. Emg. Trans. 
1 5(5):909-91 1. 

Frasler, G.W., and L.E. Myers. 1983. Hand- 
book of water harvesting. USDA-ARS, 
Agr. Handb. No. 600. 45 p. 

Myers, LE., and G.W. Frasler. 1974. Asphalt- 
fiberglass for precipitation catchments. J. 
Range Manage. 27(t):12-15. 

Myers, L.E., G.W. Frasler, and J.R. Grlggs. 
1967. Sprayed asphalt pavement for water 
harvesting. J. lrr. and Drain. Div. ASCE. 
Vol. 93, No. 1R3, Paper 5413. 79-97. 



RANGELANDS 13(3), June 1991 137 

Repayment Capacity of Land Purchases 
William J. van Riet 

An operating budget which considers all cash receipts 
and expenses is useful in estimating the loan repayment 
of an irrigated pasture purchase. An operating budget for 
a pasture is difficult to prepare unless rent values are used 
as income. The pasture enterprise and the livestock 
enterprise are often combined because the cash receipts 
from the livestock enterprise are used to pay the expenses 
on the pasture enterprise. 

Following is an example of a budget developed for a 
single selected year, 1972, for a particular 100-acre parcel 
of irrigated pasture in the Turlock, California, area for 
grazing beef stocker cattle. 

SIngle Year Budget 
An operating budget was prepared using the best avail- 

able cost and income estimates. The pasture cost was 
$100,000 for the 100 acres with $30,000 (30%) down. The 
down payment was considered a "sunk" cost, one which 
would be recaptured only when the property is sold. The 
$70,000 balance was borrowed at 7% annual rate of inter- 
est to be paid back in 15 equal annual payments of 
$7,685.62. For the area, experience indicates that with 
about two pounds per head daily of a grain or commercial 

Author is Farm Advisor, Stanislaus and San Joaquin Counties, Modesto, 
California. 

Actual pasture described in the article. 

liquid feed supplement, a carrying capacity of four 
stocker cattle per acre can be carried for a 180-day graz- 
ing period and gain 1.25 pounds per head per day. Cattle 
prices were taken from Federal-State Market News Ser- 
vice reports for Stockton, California, using March 500-600 
pound and October 700-800 pound prices for feeder 
steers, medium frame, number one muscle thickness. 

The analysis showed that on a single year, there was a 
net loss to the operation of $40.33 per acre (Table 1). This 
would make it difficult to make the annual payments on 
the property with the cash receipts from cattle sales. A 
future value analysis using a 7% annual interest rate pre- 
dicted the loss would average $72.29 per acre for the 
15-year period. 

Several questions remain: Isa one-year analysis indica- 
tive of 15-year results? Would historical cost and return 
data increase the accuracy of the prediction? How would 
net income compare if the property was purchased in a 
succeeding year? Would better opportunities be forth- 
coming? 
Use of HistorIc Cattle Prices 

A three-year average can mitigate some of the effects of 
the volatility of the cattle market. Greater numbers of 
historical years would be more effective in determining 
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Table 1. Costs to raise stocker steers on 100 acres of irrigated Table 2. irrigated pasture purchased in 1972. Annual costs and 
pasture. returns per acre (doilars). 

1972 
Cost of Irrigated Pasture: 
100 acres purchased at $1,000 per acre: $100,00 

30% down $30,000 
70% borrowed $70000 

15 year amortized loan at 7%; annual payment $7,685.62 
Property taxes at $25 per acre 2,500.00 
Fertilizer—300 lbs/acre single super phosphate 

at $50 per ton 750.00 
irrigaton District Taxes—$2.50 per acre 250.00 
Fence repair; weed control—$3 per acre 300.00 

Total Annual Cost of Pasture: $11,485.62 
Cost per Acre: $114.86 

Carrying Capacity: 4 head/acre for 180 days 
1.25 pounds average daily gain; 1% death loss 

Purchase weight 500 pounds at $43.90/cwt $219.50 
Selling weight 725 pounds at $37.31/cwt $270.50 
Cash Receipts: 396 head sold $107,117.01 
Cash Expenses: 400 head purchased 87,800.00 

Annual cost of pasture 11,485.62 
Supplemental feed—2 lbs/head/day 

72 tons at $75 per ton 5,400.00 
Veterinary, medicine, fuel, trucking, misc. 

at $7.50 per head 3,000.00 
Interest on money to buy cattle at 8% for 180 days 3,463.89 

Net Profit or Loss: $—4,032.50 
Net Profit or Loss per Acre: $-40.33 
Repayment Capacity of Land: 
-$40.33/acre + $76.85/acre loan payment: $36.55/acre per acre 

the true long-term average, but would not be as useful as 
a price predictor because of the effects of past inflation. 
Another budget was prepared using average feeder cattle 
prices for 1970, 1971, and 1972. This budget analysis of 
the nearest three preceding years of historical feeder 
cattle prices resulted in a net loss of $128.57 per acre. 
Applying afuturevalue analysis with a 7% annual interest 
rate, the loss becomes $230.47 per acre. 

Sixteen-Year Follow-up Study 
To evaluate how well the one-year and three-year esti- 

mates predicted long-term profit or loss, analyses were 
prepared for each of 16 years from 1972 to 1987 based on 
a 1972 land purchase. Actual costs of irrigation water, 
taxes, interest, cattle, supplemental feed, fertilizer, and 
other costs that existed each year were used. Table 2 
shows the summary of these 16 annual results. 

Pasture costs per acre including the amortized mort- 
gage payment of $76.85 rose from $114.85 in 1972 to 
$154.30 in 1977. Cattle production costs, other than pas- 
ture feed and cost of the cattle themselves, varied from 
$118.64 in 1972 to a high of $281.94 per acre in 1980. 

The dominant factor causing the wide fluctuation in 
profit or loss was the spread between purchase and sales 
prices of the cattle which averaged $-8.44 per hundred 
weight for the 16 years of this study and varied from $7.49 
to $—20.90 per hundred weight. 

For the 15 years from 1972 through 1986, during the 
mortgage period, the net returns per acre were lowest 
($-458.77) in 1974 and highest ($162.31) in 1978. Table 

Other 

Year 
Cattle 
sales 

Cattle 
purchase 

costs 
Pasture 
costs 

cattle 
production 

costs 
Profit or 

loss 

1972 1071 878 115 118 -40 
1973 1439 1224 115 189 —89 

1974 872 1026 125 180 -459 
1975 1052 583 129 168 172 
1976 982 857 128 182 -185 
1977 1127 775 154 157 41 
1978 1613 1133 111 207 162 
1979 2133 1788 114 249 -18 
1980 1982 1639 117 282 -56 
1981 1664 1452 123 268 -179 
1982 1721 1319 123 255 24 
1983 1535 1410 131 251 -257 
1984 1677 1347 132 254 -56 
1985 1547 1367 137 220 -177 
1986 
1987 

1651 
2028 

1269 
1418 

139 
71 

222 
230 

21 
309 

2 shows the relationships between cattle sale prices, cat- 
tle purchase prices, pasture costs, and net returns. The 
actual net loss per acre averaged $-73.08 for each of the 
15 years that the mortgage was carried. 

Succeeding Year Purchases 
Since a 1972 purchase decision resulted in negative 

returns, an evaluation was made of whether a better pur- 
chase opportunity occurred in succeeding years. A new 
analysis was made for each year from 1973 through 1987 
using all the same costs and returns as before except that 
in each one it was assumed that the purchase was made 
anew. 

Figure 1 shows the pasture production costs assuming 
a new purchase each year compared to pasture produc- 
tion costs based on the 1972 purchase. Costs increased 
dramatically each succeeding year until 1981. With les- 
sened land values and interest rates in 1982 through 1986, 
total costs decreased, but never down to the level of the 
1972 purchase. Therefore, a purchase made in any year 
after 1972 would have resulted in greater net losses to the 
operation. 

Discussion 
The original 1972 analysis showed negative returns of 

$40.33 per acre for the year. Using three-year historical 
average (1970-72) cattle prices, for March purchases and 
October sales, indicates expected negative returns of 
$128.57 per acre—more than three times the loss shown 
for the 1972 data. Analysis for the following fifteen years 
showed an average loss of $73.08 per acre per year. 

Single year prices underestimated future losses while 
substituting the three near-past year cattle prices over- 
estimated future losses. A future value analysis of the first 
year loss gave a very close estimate of $-72.29 per acre. 
However, deciding the appropriate interest rate is not 
easy, and doing so in a year which isfarfrom average can 
accentuate deviation from average. 
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The average 15-year difference between cattle pur- 
chase and sale prices was $—8.44/hundred weight (cwt). 
In 1972, the difference was $—6.59/cwt. and for the 
1970-72 average it was $—8.69. There are too many fac- 
tors affecting the net returns to conclude that a specific 
price spread should always be used in making long-term 
decisions. Yet, this spread between cattle purchase and 
sales price seems to be the dominant factor in estimating 
whether or not grazing beef cattle can pay all the cash 
costs. Because yearly and seasonal cattle prices fluctuate 
widely, and because cattle prices differ at each market 
outlet, the price relationship for a particular set of market- 
ing conditions needs to be determined. In this study, the 
3-year average price spread of $-8.69 was closer to the 
actual $-8.44 which occurred in the following years than 
was the single year 1972 estimate of $-6.59. 

The major pasture production costs in this study were 
mortgage payments. The operation would not have suf- 
fered cash losses if the land was owned outright, but 
would have averaged $6.17 net returns per acre. This 
explains the continued existence of many irrigated pas- 
ture cattle operations that are paid for or have a lower 
mortgage payment than the one in this study. In this 

study, irrigation district water costs $2.50 to a high of 
$15.00 per acre. Typical costs for pumping water outside 
the district have ranged from $48.00 to $70.00 per acre. 
These costs would present different results from those 
observed in this study. 

Both the original predictions and follow-up studies 
indicated the cattle operation would not pay the mort- 
gage. Succeeding years only presented poorer opportun- 
ities. This should not be construed to mean that all irri- 
gated pasture operations with stocker cattle are un- 
profitable. Different marketing techniques such as hedging 
and options, changing marketing months, as well as a 
number of other alternatives might improve net returns. 
The decision to rent the property rather than own cattle 
likely would have paid the mortgage since pasture has 
rented for about $125.00 per acre and pasture costs in this 
study averaged $126.30 for 15 years. 

Irrigated pasture land prices have remained above the 
level that a beef cattle stocker operation could pay for 
from 1972-1987 in Central California. Pressures which 
have kept prices up include competition from dairy heifer 
raising enterprises, and continued speculation that land 
values will continue to rise enough to more than recap- 
ture all costs at time of sale. 

IRRIGATED PASTURE 
NEW PURCHASE EACH YEAR VS. 
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Rangeland Reclamation in Central Florida 
Janlne L. Callahan and James WH. Cates 

Rangeland can be described as land where the vegeta- 
tion is predominantly grasses, grasslike plants, forbs, or 
shrubs that is capable of being grazed and which is 
generally not fertilized, cultivated, or irrigated. In Florida, 
wire grass, broomsedge, and carpet grass are the pre- 
dominant grasses while saw palmetto, sand live oak, 
staggerbush, fetterbush, and blueberry are the most 
common shrubs. This is the primary habitat type of sev- 
eral distinct wildlife species, including Audubon's cara- 
cara, the Florida burrowing owl, and the Florida sandhill 
crane. Many other species, such as box turtles, black 
racers, eastern harvest mice, and spotted skunks, are also 
found in this habitat type. 

The Society for Range Management has estimated that 
rangeland covers more than 40% of the earth's total land 
area. Native vegetation grazable by livestock (which 
includes grasslands, shrublands, and grazable forests) 
covers more than 63% of the continental United States 
(Avery 1975). Extensive areas of native rangeland for- 
merly occurred in several counties in central Florida. 

Phosphate was discovered in Florida in the 1880's. 
Since that time, the Florida phosphate industry has 
become one of the largest industries in the state and the 
largest producer of phosphate rock in the world. The 
activities of the phosphate and agricultural industries in 
central Florida have resulted in vast areas of native grass- 
lands being converted to improved pastures. In recent 
years, open water areas and agro-economic use lands 
have increased from less than 1% to 9% and from 32% to 
56%, respectively. At the same time, native rangelands 
have decreased from 28% to 6% and forested uplands 
have decreased from 26%to 13% (Marion and King 1989). 

Cattle can graze in both improved pasture and range- 
land, but more species of wildlife can find food, water, 
nesting, and cover in rangelands than in improved pas- 
tures. In addition to cattle grazing and wildlife habitat, 
rangeland is also important in watershed protection (by 
influencing runoff and infiltration rates), erosion preven- 
tion, fire management, recreation, hunting and fishing, 
and timber production (Avery 1975). Coordinating these 
various uses maximizes the benefits that can be realized. 

In spite of its many benefits, rangeland reclamation in 
lands mined for phosphate has been limited. One reason 
is that Florida Department of Natural Resources has not 
yet declared rangeland to be critical habitat and its pre- 
servation or full replacement has not been mandated by 
State regulations. Without stringent requirements or 

incentives to ensure its reclamation by the mining com- 
panies, very little rangeland reclamation has taken place 
at this time. 

The concern that exists regarding the expense and 
feasibility of revegetating upland habitats is another rea- 
son that rangeland reclamation has been limited. Reclaim- 
ing mined lands to a similar rangeland vegetation type 
requires either topsoil ing, transplanting, direct seeding, 
or a combination of these methods. Concerns exist about 
the expense and feasibility of using these techniques to 
revegetate upland habitats. Topsoiling has been used 
successfully in wetland reclamation, but has had limited 
application in upland revegetation efforts. Transplanting 
has been hampered by the lack of dependable, continu- 
ous sources of plants, both from nurseries and undis- 
turbed native areas. Good seed sources for many species 
in central Florida are lacking and most of the seed must be 
brought from other states. Heavy demands or shortages 
of seed in these states and the added cost of importing 
seed have restricted the use of this technique in central 
Florida. 

Direct seeding with the exotic Bermuda and Bahia 
grasses is currently the most widely used revegetation 
practice in central Florida. Costs for this method range 
from $75 to $150 per acre. Estimated costs for transplant- 
ing upland native species range from approximately $100 
to $750 per acre, while topsoiling ranges from $800 to 
$2,000 per acre (King and Marion 1989). Ecolmpact 
(1980) estimated the cost for salvaging, storing, and 
spreading topsoil to be between $1,300 and $2,000 per 
acre. Transplanting, topsoiling, and direct seeding of 
native plants have been considered more expensive than 
seeding with exotic grasses, but there have been few data 
to support this belief. 

To obtain data on the cost and feasibility of reclaiming 
rangeland, Estech, Inc., reclaimed an area in its Watson 
mine using topsoiling, transplanting, and seeding tech- 
niques. The mine is located in southwest Polk County, 
Florida, in the central portion of the state. The "program" 
(a term used to denote a specific mined area in a mine) 
encompassed 149 acres, of which 132 acres were mined. 
The range reclamation project, located in the western 
portion of the program, occupied 22 of the 60 acres that 
were reclaimed as non-forested uplands. 

Reclamation began in February 1985 and consisted of 
leveling the spoils and backfilling the mined out area with 
overburden. Contou ring was completed in October 1985. 
In early November 1985, topsoil from a donor area near 
the program was carried by pan scrapers to the recipient 
area. The 3-acre site from which the topsoil was removed 

- 
Authors are with the Florida Department of Natural Resources, Bureau of 
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Dirac Dr., Tallahasee, Florida 32310, respectively. 
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Figure 3. 

Figure 4. 
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was rangeland that had been disturbed to some extent by 
cattle grazing (Fig. 1). In the northern portion of the donor 
area, saw palmetto and prickly pear dominated, while 
gailberry was the predominant species in the south. The 
topsoil was deposited in the recipient area in three strips 
approximately 330 ft wide X 560 ft long at an average 
depth of 8 in. Two strips without topsoil, averaging 430 ft 
X560ft, were left between the topsoiled sections (Fig. 2). 
This stage of reclamation in the 22-acre project required 
100 hours of labor at $65/hour, for a total of $6,500. 

In late November, 1985, bushy beardgrass, chalky 
bluestem, blueberry, pokeberry, blue maidencane, and 
soft rush were transplanted from south of the program 
into the non-topsoiled sections of the project. The cost 
for this portion of the study was $1,120 (80 hours of labor 
at $14/hour). In December 1985, 25 lb of Alamo switch- 
grass and 1 lb of lopsided lndiangrass donated by the 
Florida Game and Fresh Water Fish Commission were 
planted on the middle, non-topsoiled section of the pro- 
ject. Two months later, 2,200 improved south Florida 
slash pine bare-root seedlings were planted in the west- 
ern end of the reclamation project at a cost of $500. 

Vegetation development was monitored by the Florida 
Institute of Phosphate Research (FIPR) in Bartow, Flor- 
ida. Study plots were established in 8 areas (3 in the donor 
area, 5 in the recipient areas). Measurements of plant 
species and percent cover were collected in February and 
October 1986 and January and November 1987. (A more 
detailed analysis of the sampling methods and an updated 
report of the results are to be published by the FIPR staff 
following the final collection of data in November 1990). 

Two years after revegetation efforts had been com- 
pleted, 176 species (145 herbs or shrubs, 31 grasses) were 
recorded in the recipient and/or donor areas. Cover of 
typical rangeland species (wire grass, broomsedge, carpet 
grass, saw palmetto, oak, staggerbush, fetterbush, and 
blueberry) was low in both the donor and recipient areas. 
Sedge, galiberry, panic grass, and saw palmetto were the 
dominant species in the 3 donor sites. Panic grass, flat- 
topped goldenrod, sedge, and Bahia grass were the dom- 
inant species in the topsoiled sections. An unidentified 
grass and Bahia grass were the dominant species in the 
non-topsoiled sections. Aeschynomene, senna, dog fen- 
nel, hairy indigo, knotroot foxtail, and smutgrass were 
also fairly common in the recipient area (Fig. 3). 

Of the species that were transplanted into the non- 
topsoiled sections, pokeberry, blueberry and soft rush 
did not become established. Chalky bluestem, bushy 
beardgrass, and blue maidencane were found in limited 
areas. The Alamo switchgrass and lopsided Indiangrass 
did not germinate, probably because the seed was 3 years 
old when planted. 

in September 1988, the 22-acre study project and the 
remainder of the reclaimed upland acreage was deter- 
mined to have successfully complied with the reclama- 
tion requirements of the Florida Department of Natural 
Resources. While the species in the recipient sites were 
not identical in density and composition to those in the 

the donor sites, this project was considered a success 
since it did develop into grazable land where the vegeta- 
tion was dominated by grasses, grasslike plants, forbs, 
and shrubs (Fig. 4). 

The area was also successful in terms of reclamation 
costs. The total expense for revegetating this 22-acre 
project was $8,120. At an average of $295/acre for topsoil- 
ing and $74/acre for transplanting ($51/acre for herbace- 
ous vegetation and $23 for tree species), revegetation 
costs for this project were significantly less than the aver- 
age $1,400/acre for topsoiling and $425/acre for trans- 
planting reported by King and Marion (1989). 

Although no major technological problems exist, there 
is room for improvement in understanding plant nutrient 
needs, plant successional trends, long-term maintenance, 
and vegetation species selection. Further research to 
determine the best methods for propagating and trans- 
planting native rangeland species will improve the effi- 
cacy of topsoiling, transplanting, and direct seeding and 
further decrease the costs involved. 

Reclamation design plans have been and will continue 
to be improved by the phosphate companies and regula- 
tory agencies. Rangeland reclamation, as well as other 
reclamation projects, will benefit from this combination 
of increased research and experience. Although not a 
universal panacea, topsoiling, transplanting, and direct 
seeding in upland areas appear to be viable methods for 
replacing rangeland in mined areas in central Florida. 
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An Alternative to Fences 
Andrew F. Rose 

The technology of electronics and bioinstrumentation 
is now able to replace traditional fencing. Limited and 
degrading rangelands, concern about current grazing 
practices, and the need for protection of delicate riparian 
areas led to the development of an invention, entitled 
"Animal Control Device." This device is particularly 
suited to domestic cattle and sheep. The device consists 
of two components: Signal Transmitters/Receivers (Fig. 
1) and Animal Implant Electrical Stimulators (Fig. 2). 

FIg. 1. Signal Transmitter/Receiver (STR) 

The Signal Transmitters/Receivers (STR's) are low 
power-requirement radio-frequency devices mounted on 
portable poles. These poles are arranged to describe an 
area of desired grazing orto designate an exclusion zone 
(Fig. 3). Transmissions radiated by STR's may occur on a 

line-of-sight path, have various degrees of divergence 
(arc), or be omnidirectional. The radiation (antenna) 
pattern can be adjusted in the field as a function of the 
distance between poles and/or topography. For distan- 
ces between poles of 1/4 mile or more a narrow arc is 
desired, while for shorter distances a wider arc is pre- 
ferred. The range of transmission can be over 5 miles. In 
riparian areas aSTR may act alone, emitting a signal in all 
directions over a very short range. The antenna pattern 
describes characteristics of field intensity, power density, 
and radiation intensity. 

For details about radiowave patterns the reader is 
referred to Radiotron Designer's Handbook (1968). Power 
for STR's is supplied by a small nickel-cadmium battery. 
The battery drives an internal crystal oscillator, which in 
turn, generates a continuous, FCC-approved signal. The 
battery is charged by a small photovoltaic solar panel. 
STR's are portable, stand-alone units suited for exposure 
and operation in rugged environments. 

FIg. 2. Animal Implant Electrical Stimulator (AlES) 

The Animal Implant Electrical Stimulators (AlES's) are 
miniature battery-powered transceivers and shock appli- 
cators implanted in the animal's nose or upper lip. The 
AlES's are small capsulated electronic receivers with the 
ability to shock the animal at variable intensities. As cattle 
approach the delineated boundary, the pickup of radio 
signal causes a minor shock (in order of microamps). The 
strength of the shock is proportional to the power of the 
received radio wave. Voltage in the AlES is supplied by 
miniature batteries. 

Technically, these devices can be constructed with off- 
the-shelf hardware. Electronic components in the AlES 
include a miniature antenna, transceiver, battery, and 
integrated circuit. The components are protected in a 
conductive metallic capsule which provides the direct 
interface with the animal's tissue and nerves. The muzzle 
area consists of many receptors. These are specialized 
nerve endings that transduce various stimula into fre- 
quency-modulated trains of action potential for the sen- 
sory neuron. For further details about the central nervous 
system and physiology of cattle the reader is referred to 
Lefcourt (1982) and Stermer (1980). Implantation of the 
capsule can be accomplished using a local anesthetic 
and a simple injection. The AlES is designed to have a 
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Fig. 3. Plan view of grazing and exclusion areas. 

battery life longer than that of the animal. Upon slaughter 
the AlES is removed, the battery replaced, and reim- 
planted in another animal. During each implant, resident 
memory in the AlES is reprogrammed with the date of 
birth of the animal, breed, brand, inoculations, etc. This 
information can be "read" while the animal is alive by 
using a scanner. 

Economically, a rancher must justify the benefits and 
costs before adapting this technology to his operation. 
The benefits and costs are summarized in table form 
below: 

Benefits 

NO FENCES, CATTLEGUARDS or GATES 
Improved forage use with better livestock control 
Brand, breed, inoculations, etc., included on AlES 
Easier herding 

STR's (one time) 
AlES's (one time) 
Batteries (3 years) 
implant (one time) 
setup time (varies) 

Costs 

In a strict cost comparison between conventional fenc- 
ing and an alternative to fences, let's assume a pasture of 
one section (640 acres) is desired for the grazing of 100 
head of cattle. Following is a comparison of costs. 

TRADITIONAL FENCING: 

4 miles of fence at $50/ft installed $10,560 
Annualized cost over 25 years at 6% interest $826 

AN ALTERNATIVE TO FENCING: 

10 STR's at $200/each (# depends on terrain) 
100 AlES's at $25/each 
50 implants per year (estimate) at $5/animal 
Annualized cost 

Whilethese numbers arevery preliminary, they indicate 
a $224/year savings on a cost basis alone. The primary 
benefit unavailable with traditional fencing is that you 
create a portable pasture. The rancher can reestablish the 
pasture depending on grass availability, changes in water 
availability, or changes in the weather. Short-term, high 
intensity grazing of riparian areas can be simplified with 
this device. 

Philosophically, adoption of this invention raises cer- 
tain questions. How will society react to such a change in 
the western landscape? Should the task of fixing fence 
and roping cows be replaced by transmitter placement 
and in directing cattle with electric shock? Ranchers 
might agree that no more fence to fix might be okay. And 
electric shock is already in use with electric fences and 
with cattle prods. 

The number of livestock in the western U.S. and limited 
rangelands are two diverse and valuable resources. The 
stewards of these resources—ranchers, natural resource 
professionals, and the general public—must work together 
for the best general welfare of society. It is my hope that 
the above described technology might play a role towards 
meeting that goal. 
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My Ranch 
My Ranch, to me, is not just land 
Where bare, overgrazed grasses stand. 

To me, My Ranch is nothing less 
Than all created loveliness. 

My Ranch is not where I must soil 
My hand with endless dreary toil 

But where amid tall grass and teeming sod 
I've learned to walk and talk with God. 

My Ranch to me, is not a place 
Out-moded by a modern race. 

I like to think I just see less 
of evil, greed, and selfishness. 

My Ranch is not lonely, for all day 
I hear my children shout and play. 

And, here when age comes free from cares 
I'll live again, long joyous years. 

My Ranch is Heaven—here dwells rest, 
Security, and happiness. 

What e'er befalls the world outside 
Here faith and hope and love abide. 
And so, My Ranch is not just land 
Where bare overgrazed grasses stand. 

To me, My Ranch is nothing less 
Than all God's hoarded loveliness. 

H. Leo Brown 

Editor's Note: 
H. Leo Brown is a Charter and Life member of the 

Society for Range Management. 

Herbage Meter Blues 

Got a box full of 'lectronics, 
Herbage meter is its name; 
Measuring grass production 
Is its only claim to fame. 
No more clippin' crews 
Just 1-lerbage Meter Blues. 

You get it calibrated, 
It's readin' Oh so fine; 
The first quadrat reads sixteen, 
An identical one reads nine1 
How can that be true? 
It's Herbage Meter Blues. 

From mornin' until evenin' 
tote my meter 'round; 
Before the day is over 
It weighs 600 pounds! 
My whole body's a bruise, 
From Herbage Meter Blues. 

Willie Loman he sold anvils, 
Totin' samples was a pain; 
But I gotta tote this meter 
All across these sunburned plains. 
Sweat drippin' in my shoes, 
That's Herbage Meter Blues. 

There's satellites a-spinnin' 
Way up there beyond the sky; 
Can we measure grass production 
With those suckers by and by? 
Then maybe I can lose 
These Herbage Meter Blues. 

DIck Hart 

I 
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Developing a Grazing-tolerant Native Grass for Bluebunch 
Wheatgrass Sites 

T.A. Jones, D.C. Nielson, and J.R. Carison 

Bluebunch wheatgrass is an important native range 
grass in western North America which exhibits high for- 
age quality and wide adaptation. Because of high palata- 
bility and poor grazing tolerance, its dominance has 
declined since the introduction of livestock. Grazing at 
the boot stage reduces vigor and competitiveness for 
several years, and increases susceptibility to further graz- 
ing damage (Miller et al. 1986). Bluebunch wheatgrass' 
poor seedling vigor has also limited its use by increasing 
difficulty of establishment. This is particularly so with the 

Authors are research geneticist and entomologist, USDA-ARS, Forage and 
Range Research Laboratory, Logan, Utah 84322-6300, and plant materials 
specialist, USDA-SCS, West National Technical Center, Portland, Oregon 
97209. This research was supported by the Utah Agricultural Experiment 
Station, Utah State University, Logan, Utah 84322-4810. Approved as journal 
paper 3962. 

Fig. 2. Bluebunch wheatgrass (solid circles), thickspike wheat grass 
(open squares), and Snake River wheatgrass (open circles) collec- 
tion sites. 

-—- • - 

Fig. 1. T21 076 thickspike wheatgrass (top) and Secar Snake River wheatgrass (bottom) in North Logan, Utah. Unclipped plants 15 June 1989 

(left) and regrowth 21 June 1989 from 10-cm clipping 19 May 1989 (right). 
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old variety Whitmar, but the new var- 
iety Goldar is improved for this trait. 

Approach to Breeding an im- 
proved Grass 

We intend to develop an improved 
native grass without some of blue- 
bunch wheatgrass' problems. Such a 
grass would be adapted to bluebunch 
wheatgrass sites, yet would be more 
vigorous, grazing tolerant, and eas- 
ierto establish than bluebunch wheat- 
grass. Our approach is to hybridize 
thickspikewheatgrass, termed north- 
ern wheatgrass in Canada, with the 
newly recognized Snake River wheat- 
grass (Carlson 1986), which is sim- 
ilar in appearance to bluebunch 
wheatgrass, but more grazing tolerant. 

Carlson (1986) first recognized 
Snake River wheatgrass as an entity 
distinct from bluebunch wheatgrass. 
Snake River wheatgrass is found pri- 
marily in the Salmon, Snake, and 
Columbia River drainages of the Paci- 
fic Northwest, a much more limited 
distribution than either bluebunch 
wheatgrass or thickspike wheatgrass. 
The original specimen for taxonomic 
identification was collected in the 
Snake River Canyon, Whitman Coun- 
ty, Washington, on the north side of 
the river between Pullman and Wawa- 
wai (rhymes with Hawaii). The var- 
iety Secar, originally released as a 
bluebunch wheatgrass, is now known 
to be a Snake River wheatgrass. 

The bunch habit of Snake River 
wheatgrass easily distinguishes it from 
the native rhizomatous thickspike 
wheatgrass (Fig. 1). Despite this and 
other prominent differences, these 
two grasses are so closely related 
they are now considered two sub- 
species of a single species (Carlson 
1986). Thickspike wheatgrass is con- 
sidered to be grazing tolerant, but 
less palatable and productive than 
bluebunch wheatgrass. Its seedling 
vigor is considerably greater than 
that of bluebunch wheatgrass, and 
stands thicken over time because of 
its vigorous rhizomes. But seed pro- 
duction of thickspike wheatgrass is 
poorer than bluebunch wheatgrass 
and Snake River wheatgrass. Three 
varieties have been released, includ- 
ing Critana, Elbee, and Sodar (a form 
ofthickspike wheatgrass called stream- 

bank wheatgrass). 
We have made 8 native-site collec- 

tionsofthickspikewheatgrass in Neva- 
da (3), Colorado (2), Oregon (1), 
Utah (1), and Washington (1), but 
have only collected Snake River 
wheatgrass at 3 Washington sites 
(Fig. 2). Snake River wheatgrass is 
most common in southeastern Wash- 
ington and adjacent portions of Idaho. 
Bluebunch wheatgrass is much more 
common in the areas we have col- 
lected than either thickspike wheat- 
grass or Snake River wheatgrass. We 
have made 54 bluebunch wheatgrass 
collections in Oregon (19), Washing- 
ton (17), Idaho (12), Nevada (3), 
Colorado (2), and Utah (1). 

Identification of Snake River 
Wheatgrass 

Snake River wheatgrass is similar 
to bluebunch wheatgrass in its bunch 
habit, general morphology, and hab- 
itat preference, but is generally more 
productive and easier to establish 
(Carison and Dewey 1987). Bluebunch 
wheatgrass may be awned (bearded) 
or awniess, but Snake River wheat- 
grass in its natural state is always 
awned. Though similar in appear- 
ance, Snake River wheatgrass and 
bluebunch wheatgrass can be dis- 
tinguished on the basis of spikelet 
size, spike internode length, and 
glume shape. Snake River wheatgrass 
spikelets are shorter, wider, and separ- 
ated by shorter internodes than blue- 
bunch wheatgrass spikelets (Carison 
1986) (Fig. 3). Thus, Snake River 
wheatgrass spikes appear more com- 
pact. Snake River wheatgrass glumes 
are narrow and tapered, while blue- 
bunch wheatgrass 
and blunt (Fig. 4). 

glumes are wide 

Fig. 4. Comparative glume morphology of 
bluebunchwheatgrass(left), SnakeRiverwheat- 

grass (center), and thickspike wheatgrass 
(right). 

We have also been able to distin- 
guish Snake River wheatgrass from 
thickspikewheatgrass and bluebunch 
wheatgrass at the seedling stage. 
Immature leaves of Snake River 
wheatgrass seedlings are covered 
with dense hairs but lack barbs on 
their margins, while immature leaves 
of bluebu nch wheatgrass seedlings 
have few hairs but exhibit conspicu- 
ous marginal barbs (Fig. 5). The 
hairs give leaves of Snake River wheat- 
grass seedlings a velvety texture, 

I 

I 

FIg. 3. Comparative spike morphology of 
awned and awniess bluebunch wheatgrass 
(left), Snake River wheatgrass (center), 
and thickspike wheatgrass (right). 
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FIg. 5. Comparative immature leaf morphology of bluebunch wheatgrass (left), Snake River wheatgrass (center), and thicks pike wheat grass 
(right). Arrows indicate marginal barbs. 

while leaves of bluebunch wheatgrass seedlings feel 
slick. These differences are present in immature leaves of 
established plants, but disappear as leaves matures. 
Thickspike wheatgrass is more similar to bluebunch 
wheatgrass than to Snake River wheatgrass for these 2 
traits. 

Development of the Hybrid Grass 
We have used the USDA-SOS T21 076 population as the 

thickspike wheatgrass parent in the hybrids. This is an 
extremely vigorous and rhizomatous plant and plans have 
been made by the SCS for its future release as a variety. 
T21 076 was originally collected near The Dalles, Oregon, 
which receives an average of only 3 inches of rain from 
March to October. T21076 exhibits far more vigorous 

stand establishment than other thickspike wheat- 
grasses evaluated. T21076 also contributes awnlessness 
but is susceptible to rust, a fungal disease commonly 
affecting thickspike wheatgrass. 

Secar and other populations collected in arid locales 
(12—13 inches average annual precipitation) of Whitman 
and Asotin County, Washington, served as Snake River 
wheatgrass parents in the hybrids. Snake River is awned 
but exhibits more rust resistance than thickspike wheat- 
grass. T21076's extensive rhizomes and steminess con- 
trast with Snake River wheatgrass' bunch habit and 
leafiness. 

The hybrid populations are potentially high seed yield- 
ers, but this potential has not yet been realized because of 
incomplete fertility. Some of the pollen aborts, presuma- 

— — . a- 

Fig. 6. Hycrest crested whe at grass (left) and a Snake River wheatgrass X thickspike wheatgrass population (right) in North Logan, Utah, 15 
June 1989. 
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bly because of a certain degree of incompatibility between 
the 2 subspecies. Breeding should be able to increase 
fertility and resolve this problem. 

Awnlessness is a desirable trait because it eliminates 
the need for deawning in seed processing operations and 
facilitates utilization by grazing animals. Awns of F1 

plants are short to absent. F2 and backcross segregation 
ratios indicate inheritance of the awn is primarily con- 
trolled by a single major recessive gene. Since the awn's 
inheritance is quite simple, it will be relatively easy to 
develop an awniess variety. 

Since Snake River wheatgrass is a bunchgrass and 
thickspike wheatgrass is rhizomatous, considerable vari- 
ation for spreading is present in the hybrid populations. 
Whether rhizomes would contribute to persistence under 
grazing is unclear. Rhizomes allow horizontal spreading 
of a clone and might speed recovery after grazing or fire. 
But bunchgrasses are more prominent in semi-arid envi- 
ronments (Caidwell et al. 1983), and many suspect that 
they are better competitors in such environments. For 
example, bluebunch wheatgrass plants in drier environ- 
ments usually lack rhizomes, while those in more mesic 
environments may have short rhizomes (Evans and Tis- 
dale 1972). Extensive rhizomes may be undesirable as 
they often result in a plant of low productivity, which may 
in turn discourage grazing. Plant materials with the 
genetic potential for rhizomatous spreading, but which 
express it only in relatively mesic environments, would 
probably be most desirable. 

Unlike bluebunch wheatgrass, both Snake River wheat- 
grass and thickspike wheatgrass exhibit considerable 
regrowth after clipping at the boot stage (Fig. 1). In addi- 
tion, the hybrid Snake River wheatgrass X thickspike 
wheatgrass populations exhibit considerable hybrid vigor 
(Fig. 6). The especially promising ELPX-5 population, 
which is 75% Snake River wheatgrass/25% thickspike 
wheatgrass, is vigorous, rust resistant, and leafy at matur- 
ity. We intend to breed for improved leafiness, seedling 
vigor, and seed yield in this population and anticipate 
development of a variety superior to Whitmar, Secar, or 
Goldar for revegetation of bluebunch wheatgrass sites. 
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Capital Corral Ray Housley 
Washington Representative 

An agricultural economist is one 
who sees something working in practice— 
and wonders if it would work in theory. 

Charles Hess 

"The New Range Wars", the National Audubon Socie- 
ty's latest in its environmentalist series of TV specials 
"World of Audubon" will air on TBS Sunday, June 23 at 
10:00 PM (ET). Actor Peter Coyote hosts the hour show. 
The press release from TBS indicates the program will 
focus on public lands grazing, and will likely emphasize 
negative aspects of that use. That conclusion is sup- 
ported by early versions of the script reviewed over a year 
ago by SRM l&E Chair Paul McCawley and yourWashing- 
ton Rep. Our comments may have helped achieve a mea- 
sure of balance, however. The news release closes with a 

paragraph suggesting the possibility that good manage- 
ment can assure use within the capacity of the resource. 

"Voodoo Fish Management" is the title of Denzel Fer- 
guson's article expressing his views on range manage- 
ment in the Spring issue of Trout Unlimited's Action Line. 
Ferguson is critical of, among other things, stream 
improvement projects of BLM and FS; TU says those 
views are "not necessarily those of TU". The author 
blames livestock grazing as the major cause of fisheries 
deterioration in the West, a position consistent with his 
previous advocacy of livestock removal from public 
lands. 

The good news is that the National Research Initiative 
for agriculture is gathering support within the Administra- 
tion. Assistant Secretary of Agriculture Charles Hess told 
leaders of professional scientific societies assembled by 
the National Academy of Sciences in April that 0MB is 
committed to budget increases, but at a lower level. The 
bad news is that the budget doesn't seem to include much 
if any more for range research. (NRI is strictly a competi- 
tive grants thrust). SRM has supported NRI through coali- 
tions of professional societies and others; it has also 
endorsed strengthened federal range research by FS and 
ARS. 

BLM reauthorization legIslation (HR 1096) goes beyond 
its basic purpose, according to Republicans and Adminis- 
tration spokespersons. They see too many things in the 
bill which would change the Federal Land Policy and 
Management Act of 1976 (FLPMA). Testifying before the 
House Interior Subcommittee on National Parks and Pub- 
lic Lands, BLM Director Cy Jamison zeroed in on provi- 
sions which would require: filling top BLM jobs with natu- 
ral resource professionals, creation of buffer zones, 
changing the land management planning process, and 
special treatment for Areas of Critical Environmental 

Concern (ACEC's). The bill is likely to pass the House 
again, but its final fate is in the Senate, which rejected a 
similar version last session. 

The California Desert Bill (S.21) has been reintroduced 
by Sen. Cranston (D-CA) with some new wrinkles. One of 
these would provide for federal reservation of water rights 
in new wilderness areas. Another seeks to de-fuse the 
"buffer" issue through declaration of Congressional intent. 

Consensus on blodlverslty for federal lands was not 
unanimous when the Keystone Center issued its report in 
April. Of 60 participants in a conference of antagonists, 
eight declined to sign the report; four of these were from 
the timber industry, two from the livestock industry, and 
one was from an environmental group. Senator Moynihan 
(D-NY) and Rep. Scheuer (D-NY) have introduced bills 
(S. 58 and H.R. 585) to require feds to include biological 
diversity impacts in EIS preparation. 

SCS Chief Bill Richards delighted professional society 
advocates with a strong endorsement (in his April 1991 
Current Developments newsletter) for membership and 
active participation in professional associations. 

SCS announced Dan Roblnett, Area Range Conserva- 
tionist at Tucson, has received the first Range Conserva- 
tionist of the Year award. An SCS employee since 1972, 
Dan pioneered an active prescribed burning program in 
Southern Arizona, where he is an expert on the range 
ecology and natural history of his area. He has a string of 
publications and previous awards to his credit. 

SRM Past President "Fee" Busby was one of ten distin- 
guished, nationally prominent panelists assembled in 
Washington in April by the Extension Service to help 
chart a future course for the Cooperative Extension Sys- 
tem. Fee was articulate and incisive, reflecting much 
credit on natural resources in general and rangelands in 

particular. SRM participated in a forum session after lis- 
tening in on panel discussions. 

The National AssociatIon of Conservation Districts' 
new Director of Government Affairs is Anthony C. Haynes. 
He comes to Washington from the Delta Center in Mem- 
phis. Bill Hager of FS has been named to serve as liaison 
between the FS, NACD and the National Association of 
State Foresters. Judy Miller, who played a key role in 

staging SRM's 1991 Annual Meeting, is the new Deputy 
Supervisor of the Tonto National Forest. 

Craig Cox has taken over as staff officer for the National 
Research Council's panel studying Range Classification 
Systems under Fee Busby's chairmanship. Cox, a compe- 
tent scientist in his own right, has substantial field expe- 
rience at the state level. He replaces Richard Wiles, who is 
now the executive officer for the Environmental Exchange, 
headquartered in Washington. 
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The Board on Agriculture of the NRC is seeking an 
Executive Director to replace Charles Benbrook; the 
Board hopes to have the job filled by the end of the 
summer. 

Carl R. Sullivan, Executive Director of the American 
Fisheries Society and Past Chairman of the Renewable 
Natural Resources Foundation, died of cancer March 18. 
Sully's long, hard fight against the heavy odds was both 
an inspiration and a source of amazement for all who 
worked with him. He was truly a giant among the leaders 
of natural resource professional societies. He directed 
that his friends be invited to a Good Times Wake" after 

death. His Farewell Salute was accordingly scheduled on 
Memorial Day at his fishing and hunting camp in Donny 
Cove, West Virginia, complete with a dixieland jazz band, 
singing, and refreshments. 

The National Cattemen's Association has a new Execu- 
tive Vice-President. Burton Eller, a long-time Vice-Pres- 
ident of government relations has stepped up to the top 
job. Eller will remain in Washington, but expects to make 
frequent trips to Denver's National Headquarters. Tom 
Cook, 18-year veteran of Natonal Headquarters staff, will 
replace Eller in the government relations job. 

Handy Ingredients for a Witch's Brew 
George W. Samson 

Throughout our country's broad expanse 
We list one hundred noxious plants 
Which dermatitis will produce 
Through poison leaves and milky juice. 
Man unsuspecting suffers much 
From contact with the leaves of such. 

There are a dozen plants well known 
Which animals of whitish tone 
May eat, and then exposed to sun 
Fall ill—they're poisoned every one. 
Photodynamic is the name; 
For white swine 'tis in truth a bane. 

St. Johnswort, Buckwheat, Lady's Thumb 
Bunch Grass, Alsike Clover, some 
If animals are stable fed 
No ill effects are shown 'tis said; 
Rays from the Spectrum's red end make 
The poison from this food intake. 

Some sixteen plants are found in use 
Which Prussic Acid may produce 
Dependent on a Glucoside 
or Enzyme which will hydrolize. 
Choke Cherry, Flax and Sorghum too 
Are members of their poison crew. 

Imported from some alien land 
Now acclimated and at hand 
Are certain plants of poison brew 
Which eaten could bring death to you— 
The Lily of the Valley note 
Or Daphne o'er whose bloom you gloat. 

Again the Matrimony Vine, 
The English Ivy so supine, 
Foxglove, Larkspur, Aconite 
The Opium Poppy blooming bright, 
Narcissus, and the Castor bean 
Are more obnoxious than they seem. 

In Florida's exotic zone 
The following tragedy was known: 
A may lay dead upon the ground, 

Nearby a smoking fire was found. 
He burned some Oleander wood, 
An Oleandrine death ensued. 

Some species of the grain field weeds 
Have toxic matter in their seeds; 
If fed a concentrated lot, 
The cattle sicken till they drop. 
Thornapple, mustard, flax, we view, 
Peppergrass, Smart and Fan weed too. 

Cretaceous shale beds in the West 
May certain range plants there infest 
With poison called Selenium 
And damage to the herds is done 
If. .?. . and alkali disease 
Blind Staggers, horse and cattle seize. 

Snow-on-the-Mountain here we name; 
White-sage and Saltbush act the same. 
Wild asters, Gumweed, Shadscale know 
Stickleaf, vetches, so they go 
The dying weeds in turn are found 
To add more poison to the ground. 

The flavor of the milk is bad? 
See what the grazing cow has had. 
Wild garlic, onions, bitter weed 
Will this result produce indeed. 
The Ox-eyed Daisy, Ragweed too, 
And others bring disgust to you. 

Mechanical injury alone 
From thorny, spiny plants is known. 
Wounds on the lips, about the eyes 
Infected may disease comprise 
Obstructions alimentary 
And wounds internal there may be. 

Cacti, Thistles, Nettles blame 
Wild barley, wild oats are the same 
Spines and awns and burs galore 
Sharp hairs and mulleins, many more. 
I think you will agree with me 
The trouble which some plants may be. 
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Current Literature 
This section has the objective of alerting SAM members 

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

citation). 

Alfalfa Cutting Frequency and Date of Fall CuttIng; by CC. Sheaffer 
and G.C. Marten; 1990; J. Prod. Agric. 3(4):486-491. (Dept. Agron. 
& Plant Genetics, Univ. Minn., St. Paul, Minn. 55108) Concluded 
there was minimum risk to alfalfa stand persistence from delaying 
the last hay cutting to September 15 or October 15 rather than 
following the traditional September 1 deadline. 

Beef Cattle Report, 1991; by Univ. Neb., Agric. Res. Div.; 1990; Nob. 

Agric. Res. Div. Misc. Pub. 56; 71 p. (Bulletin Room, Coil. Agric., 
Univ. Neb., Lincoln, Neb. 68583) Progress reports include articles 
on puberty and reproduction, grazing and supplemental feeding 
before beef finishing, and grazing corn residues. 

Can Livestock Be Used as a Tool to Enhance WIldlife Habitat? by 
Kieth E. Severson (Tech. Coord.); 1990; USDA, For. Serv. Gen. 
Tech. Rep. RM-1 94; 123 p. (USDA, Rocky Mtn. For. & Range Expt. 
Sta., 240W. Prospect St., Fort Collins, Cob. 80526) The proceed- 
ings of a symposium held Feb. 13, 1990, at Reno, Nevada; com- 
prised of 8 papers that discuss using livestock as a tool to improve 
wildlife habitats; presents a new, positive approach to livestock!- 
wildlife interactions. 

Current Topics on Beef Cattle Research In Arkansas; by Paul R. 

Noland (Ed.); 1991; Ark. Agric. Expt. Sta. Spec. Rep. 147; 38 p. 
(Bulletin Room, Div. Agric., Univ. Ark., Fayetteville, Ark. 72701) 
Includes papers on cell grazing of cropland pastures, minimizing 
the effects of fescue toxins, and factors influencing pregnancy 
rate and calving date of beef cows. 

Description of a Scale for Rating the Clinical Response of Cattle 
Poisoned by Larkspur; by John D. Olsen and Donald V. Sisson; 
1991; Amer. J. Vet Res. 52(3):488-493. (USDA-ARS, Poisonous 
Plant Res. Lab., Logan Utah 84321) Moderate but otherwise toxic 
daily doses of larkspur can apparently be consumed by cattle 
without ill effects when ingested intermittently at 2- to 4-day 
intervals. 

Diet Similarity Between Elk and Deer in Utah; by Kerry J. Mower and 
H. Duane Smith; 1989; Great Basin Nat. 49(4):552-555. (School of 
Natural Resources, Ohio State Univ., Columbus, Ohio 43210) High 
overlap (71 %) between elk and deer diets—this consisting primar- 
ily of shrubs—was attributed to low vegetative diversity and 
limited forb and grass availability because of plant dormancy and 
snow cover. 

Disk-Chain-Diker Implement Selection and Construction; by H.T. 
Wiedemann and B.T. Cross; 1990; Texas Agric. Expt. Sta., Chilli- 
cothe-Vernon Agric. Res. & Ext. Center Tech. Rep. 90-1; 19 p. 

(Texas Agric. Expt. Sta., P.O. Box 1658, Vernon, Texas 76384) 
Provides background, basic unit description, pulling require- 
ments, and application of the disk-chain-diker in preparing 
seedbeds on debris-littered rangeland; detailed construction 
plans available. 

Compiled by John F. Vallentine, Professor of Range Science, Brigham Young 
University, Provo, Utah 84602 

Drought Management on Range and Pastureland: A Handbook for 
Nebraska and South Dakota; by Patrick E. Reece, Jack D. Alex- 
ander lii, and James R. Johnson; 1991; Neb. Agric. Ext. Cir. EC 
91-123; 23 p. (Publications Distribution, Room 108, Dept. Ag. 
Comm., Univ. Neb., Lincoln, Neb. 68583-0918) Provides compre- 
hensive planning procedures and management recommendations 
for handling livestock and grazing resources under drought con- 
ditions; developed cooperatively with South Dakota State Univ. 

Effect of Temperature on Picioram Absorption and Transiocation In 

Leafy Spurge (Euphorbla esula); by Rodney G. Lym and Calvin G. 
Messersmith; 1990; Weed Sci. 38(6):471-474. (Crop & Weed Sd. 
Dept., N. Dak. State Univ., Fargo, N. Dak. 58105) Evaluated air 
temperatures prior to picioram application in relation to effective 
chemical control of leafy spurge. 

Flash Grazing and Trampling: Effects on Infiltration Rates and Sed- 
iment Yield on a Selected New Mexico Range Site; by Mark Weltz, 
M. Karl Wood, and Eugene E. Parker; 1989; J. Arid Environ. 

16(1):95-100. (Dept. Anim. & Range Sci., N. Mex. State Univ., Las 

Cruces, N. Mex. 88003) Short-duration grazing impacts increased 
soil bulk density and sediment yield and decreased infiltration; 
100 days provided inadequate rest to restore pretrampling condi- 
tions. 

Forage Intake and Nutrition of Range Goats in a Shrubland in North- 
eastern Mexico; by Roque G. Ramirez, Ariel Loyo, Raul Mora, 
Eduardo M. Sanchez, and Abel Chaire; 1991; J. Anim. Sci. 

69(3):879-885. (Facultad de Agronomia, UANL. Apdo. Post. 142, 
Cd Universitaria, San Nicholas de los Garza, NL., Mexico) High 
levels of browse and associated inadequate dry matter intake in 
goat diets resulted in digestible energy too low to meet mainte- 
nance plus low activity requirements and also in dietary protein 
deficiencies. 

Frontal Grazing: A New Method of Forage Harvesting; by J.D. 

Volesky, D.P. Mowrey, and Fabian Achaval; 1990; Forage & Grass- 
land Conf. 1990:142-146. (USDA-ARS, Forage & Livestock Res. 

Lab., P.O. Box 1199, El Reno, Okia. 73036) Describes this system 
of grazing, its operation and management, and observations from 
current research on cropland pasture; frontal grazing features a 

livestock-driven, sliding fence which allocates and controls graz- 
ing within a pasture unit. 

Habitat Requirements for Pronghorn on Rangeland impacted by 
Livestock and Net Wire in Eastcentral New Mexico; by V.W. How- 
ard, Jr., Jerry L. Holechek, Rex D. Pieper, Katherine Green- 
Hammond, et al.; 1990; N. Mex. Agric. Expt. Sta. Bul. 750; 48 p. 

(Agric. Bulletin Room, N. Mex. State Univ., Las Cruces, N. Mex. 

88003) An investigation to determine how pasture size, livestock 
classes, stocking rates, and ruggedness of terrain affect viability 
of pronghorn herds released into pasture units fenced with net 
wire. 

Innovative Devices for Rangeiand Seeding; by H.T. Wiedemann and 

B.T. Cross; 1990; Amer. Soc. Agric. Eng. Paper 90-1564; 12 p. 

(Texas Agric. Expt. Sta., P.O. Box 1658, Vernon, Texas 76384) 
Describes new technologies developed for seeding log-littered 
rangelands: surface seed metering, aerial seed metering, disk 
chaining, and chain diking. 

Livestock Guarding Dogs: Protecting Sheep from Predators; by 
Jeffrey S. Green and Roger A. Woodruff; 1990; USDA Agric. Info. 
Bul. 588; 31 p. (USDA, Office of info., Washington, D.C. 20250) 
Provides recommendations on selecting, training, and managing 
and caring for guarding dogs; supersedes USDA Agric. Info. Bul. 
455. 
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Mule Deer and Rabbit Use on Areas of Pinyon-Juniper Woodland 
Treated by Two-Way Cabling; by John A. Barnitz, Jr., V.W. How- 
ard Jr., and G. Morris Southward; 1990; N. Mex. Agric. Expt. Sta. 
Bul. 752; 40 p. (Agric. Bulletin Room, N. Mex. State Univ., Las 
Cruces N. Mex. 88003) An investigation to determine relative use 
of mule deer and rabbits in sequences of secondary succession 
through 31 years following two-way cabling at the Fort Stanton 
Experimental Ranch. 

The Nebraska System for identifying Growth Stages of Perennial 
Grasses; by K.J. Moore, L.E. Moser, K.P. Vogel, and S.S. Wailer; 
1990; Forage & Grassland Conf. 1990:34-37. (USDA-ARS, Dept. 
Agron., Univ. Neb., Lincoln, Neb. 68583) Describes a system of 
identifying and quantifying stages of growth and development of 
perennial grasses for scientific purposes and management deci- 
sions; utilizes five primary growth stages: (1) seedling, (2) vegeta- 
tive, (3) transition, (4) reproductive, and (5) seed ripening. 

Proceedings—Symposium on Cheatgrass invasion, Shrub Die-off, 
and Other Aspects of Shrub Biology and Management; by E. 
Durant McArthur, Evan M. Romney, Stanley D. Smith, and Paul T. 
Tueller (Comp.); 1990. USDA, For. Serv. Gen. Tech. Rep. I NT-276; 
351 p. (USDA, lntermtn. Res. Sta., 324 25th St., Ogden, Utah 
84401) Consists of 45 papers presented at the sixth symposium in 
a series devoted to the biology and management of western wild- 
land shrubs. 

Protein Supplementation of Grazing Livestoclc A Review; by F.T. 
McColium Ill and G.W. Horn; 1990; Prof. Anim. Sci. 6(2):1-16. 
(Anim. Sci. Dept., 208A Anim. Sci. Bldg., OkIa. State Univ., Still- 
water, OkIa. 74078-0425) Reviews the physiological basis and 
grazing animal response to protein supplementation and projects 
research needs and application refinements necessary for improv- 
ing the biologic and economic efficiency of protein supplementa- 
tion. 

Ropewick Application of Picioram for Leafy Spurge (Euphorbie 
esula) Control; by Russell S. Moomaw and Alex R. Martin; 1990; 
Weed Tech. 4(2):235-238. (Dept. Agron., Univ. Neb., Concord, 
Neb. 68728) Evaluated leafy spurge control with picloram applied 
through flexible or rigid applicators compared to broadcast 
application. 

Soil Compacting impacts of Grazing in Mixed Prairie and Fescue 
Grassland Ecosystems of Alberta; by M.A. Naeth, D.J. Pluth, D.S. 
Chanasyk, A.W. Bailey, and A.W. Fedkenheuer; 1990; Can. J. Soil 
Sci. 70(2):157-167. (Dept. Soil Sci., Univ. Alta., Edmonton, Alta. 
T6G 2E3) A study to determine the effects of different seasons of 
grazing and stocking intensity on soil bulk density and penetration 
resistence. 

Sublethal Levels of Toxic Larkspur Effects on intake and Rumen 
Dynamics in Cattle; by J.A. Pfister, D.C. Adams, M.J. Arambel, 
J.D. Olsen, and L.F. James; 1989; Nutr. Rep. Int. 40(3):629-636. 
(USDA-ARS, Poisonous Plant Res. Lab., Logan, Utah 34321) 
Concluded larkspur was apparently a nutritious range plant and 
had no negative nutritional effects when consumed by grazing 
cattle at levels that do not produce visible symptoms of intoxication. 

Timber Harvest Affects Elk Distribrution in the Blue Mountains of 
Oregon; by Jon M. Skovlin, Larry D. Bryant, and Paul Edgerton; 
1989; USDA, For. Serv. Res. Paper PNW-RP-415; 10 p. (USDA, 
Pacific Northwest Res. Sta., P.O. Box 3890 Portland, Ore. 97208) 
Logging greatly improved forage and habitat diversity and increased 
elk use in the spruce-fir type, with patch clearcut logging more 
effective than partial cutting. 

Unraveling the Origins of Animal Appetites; by Fred Provenza; 1990; 
Utah Sci. 51(4):136-143. (Bulletin Room, Agric. Expt. Sta., Utah 
State Univ., Logan, Utah 84322) A popular but informative discus- 
sion of appetites, diet selection, and learning experiences of graz- 
ing animals. 

Wire Fences for Livestock Management; by D.A. Quinton; 1990; 
Agric. Can. Pub. 1 848E; 52 p. (Agric. Canada, Comm. Br., Ottawa, 
Can. Xl A 0C7 or Alta. Agric., 9718- 107 St., Edmonton, Alta. T5K 
2C8) Provides details on fencing materials, planning, specifica- 
tions, layout, and construction for livestock control. 
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Results of the 1991 Graduate Student Paper Competition 
Eleven graduate students participated in the contest during the 44th Annual Meeting of the SRM in Washington DC 

last January. Six competed as Ph.D. students and five entered at the M.S. and M.Ag. level. Each presentation was 
evaluated by a panel of three judges from a pool of ten representing universities and federal research labs across the 
country. Final scores were determined by summing points assigned for technical quality of the research as well as 
presentation skills and effectiveness of visual aids. Maximum attainable score was 210 points. All participating 
students and their advisors are congratulated for their fine efforts. 

1st Place (159 points): Margaret Livingston, University of Arizona. Margaret is from Tucson 
and earned both B.S. and M.S. degrees in Horticulture at the University of Arizona before 
joining Bruce Roundy's range research program. 
Title of Paper: "Seedling Emergence of Warm-season Native Grasses in Relation to Soil 
Cover" by Margaret Livingston and Bruce A. Roundy, School of Renewable Natural 
Resources. 

2nd Place (156 points): Russell K. Engle, University of Wyoming. He was raised on a farm 
near Ogalalla, Nebraska, and has B.S. and M.S. degrees from the University of Nebraska at 
Lincoln. His co-advisors for the Ph.D. program are Jerry Dodd at the University of Wyoming 
and J.T. Nichols at the University of Nebraska. Russ is also employed as a Research Techni- 
cian at North Platte, Nebraska. 
Title of Paper: "Tiller Defoliation of Sand Bluestem by Yearling Cattle on Nebraska Sandhills 
Range" by R.K. Engle, J.T. Nichols, and J.E. Brummer, West Central Research and Extension 
Center at North Platte. 

1st Place (172 points): Robert B. Mitchell, University of Nebraska. Rob was raised in Elm 
Creek, Nebraska, and obtained a B.S. degree in Natural Resources with a wildlife option from 
the University of Nebraska. Bob Masters (ARS) and Steve Wailer are co-advisors on his M.S. 

program. 
Title of Paper: "Effect of Time of Burning, Fertilization, and Atrazine on Big Bluestem Yield 
and Quality" by R.B. Mitchell, R.A. Masters, S.S. WaIler, and K.J. Moore, Department of 
Agronomy. 

2nd Place (138 points): Claudlo J. Perez, University of Nebraska. Claudio is from Santiago, 
Chile, where he earned a lngeniero Agronomo degree at the Universidad Catolica de Chile. 
He is studying in this country on a scholarship from his employer, the Chilean Institute for 
Agricultural Research, and will return to his job at Punta Arenas upon finishing his studies 
under Steve WaIler. 
Title of Paper: "Seedbank Characteristics of the Nebraska Sandhill Prairie" by C.J. Perez, 
S.S. Wailer, J.L. Stubbendieck, and L.L. Moser, Agronomy Dept., and Allen Steuter, The 
Nature Conservancy, Johnstown, Nebraska. 

Honorable Mention 

Joyce P. Hardy, Brigham Young University, (Ph.D. 151 points) 
Kenneth E. Spaeth, Texas Tech University, (Ph.D., 146 points) 

R.P. Fink, Arizona State University, (M.S., 133 points) 

Ph.D. Category 

M.S. Category 
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Meeting Highlights, SRM 1991 Annual Meeting, Washington, DC 
Board of Directors 

An Annual Meeting Handbook Select Committee was 
created to be responsibleforcontinued review and update of 
the Handbook each year. The Annual Meeting Handbook 
was accepted as revised by a Task Group. 

SRM President Stan Tixier will serve as the official dele- 
gate to the 1991 International Rangelands Congress (IRC) 
held in Montpeliier, France. He will present an offer that SRM 
would host the 1999 IRC in North America, or if Kenya should 
be unable to host the 1995 IRC as currently planned, SRM 
would host that Congress. 

The Budget and Planning Committee was disbanded and 
an Executive Committee of the Board of Directors was 
created, to be made up of the three executive officers of the 
Board, the Executive Vice-President, and the Chair of the 
Advisory Council. The responsibilities of this advisory group 
will be to develop the budget, strategic planning, screening 
issues and recommending decisions to the Board of Direc- 
tors, and implementing the Quick Response mechanism. 
Within two years, the Board of Directors will consider modi- 
fying the Bylaws to formalize this body. 

The 1995 Annual Meeting dates are slated for January 
13-21, with the Sheraton Phoenix Hotel in Phoenix, Ariz., 
serving as the headquarters hotel. 

At the recommendation of the Elections Committee, a 
Bylaw amendment will be presented to SRM that will elimi- 
nate the need for a return envelope for ballots and will drop 
the required size for the Committee of three to five members. 

Recommendations of the Membership Committee to con- 
tinue the $5.00 Rebate Program, the Presidential Challenge, 
and the award programs for the Highest Percent Increase by 
Sections and individual solicitors were accepted. The Com- 
mittee will investigate the procedures for possible automatic 
payroll deductions for dues. 

The structure of the Rangeland Reference Area Select 
Committee was changed to have a uniform format of nine 
committee members, with three new committee members 
being appointed each year. 

A membership questionnaire has been developed by the 
SRM Professional Affairs Committee, which will be distrib- 
uted to SRM members. 

The Technology Transfer Committee will be publishing 
their"Priority Needs List and Procedures" in the near future 
and will continue to investigate the need for developing topi- 
cal reviews on high priority subjects. 

Approval was given for the establishment of a Rangelands 
Enhancement Subcommittee to serve as a part of the Major 
Enhancement Task Group and will work with the Range- 
lands Editor and Editorial Board in improving Rangelandsas 
an SRM educational and outreach instrument. 

increased efforts will be made to exchange pubiications, 
Policy and Position Statements, and award information 
between SRM and its affiliated organizations. 

Three Position Statements on "Wild Horse Management 

Methods", "Wildlife/Livestock Interactions", and "Protection 
of Rangeland Open Space Values" submitted by the Public 
Affairs Committee were accepted by the Board. (See below). 
Other topics of discussion by the Public Affairs Committee 
related to "Damage Control Strategies for Coordinated 
Resource Management" and Forest Service Regional Guides. 

The Prospector Square Hotel in Park City, Utah, will be the 
location for the 1992 Summer Meeting on July 17-21, 1992. 

At the recommendation of the Finance Committee, the 
Board accepted a refund policy as: No refunds will be made 
for returned books and publications. This policy will be 
printed on all SAM publication information and invoices. 

A Memorandum of Understanding has been approved 
between the United States and Mexico, which provides for a 
Range Management Subgroup of the Land Management 
Area of Cooperation. The Society will be recommending 
three members from the U.S. and three members from Mex- 
ico to serve on this subgroup and will ask that Pat Aguiiar be 
assigned to help with the MOU's supplement development. 
Official translators from and to Spanish and English were 
appointed as Pat Aguilar and Guillermo Nava. 

Investigation will be made for obtaining incorporated sta- 
tus for the Society in Canada and Mexico. 

The Position Statement developed at the 1990 Summer 
Meeting for the Desert Tortoise Task Group will be reviewed 
by the Public Affairs Committee for inclusion as a Society 
Position Statement. 

The Professional Affairs Committee will develop a more 
generic clause for Item 1. of the Code of Ethics for the 
Society. 

The Board of Directors agreed to extend their meetings by 
meeting one day earlier for both the 1991 Summer Meeting 
and the 1992 Annual Meeting. 

The Lapel Pin Project was instituted at the 1991 Annual 
Meeting, with pins being made available for individuals with 
10 years, 20 years, and 30 years of membership. These pins 
can be purchased at $1.00 per year of membership. 

The Certified Range Consultants Panel was restructured 
to a standard committee format of nine members, with three 
members being appointed each year. The 4-year member- 
ship requirement was dropped. 

These highlights were extracted from the unapproved 
minutes of the 1991 Board of Directors Meeting. More 
complete copies of these minutes can be obtained at 
minimal costs by contacting the SRM Office, 1839 York 
Street, Denver, CO 80206. 

Joint Meeting of the Board of Directors and 
Advisory Council 

The Joint Meeting of the Board and Advisory Council 
was held on January 16, 1991. The Advisory Council 
presented the following recommendations to the Board. 

1. The 1994 Summer Meeting be held in Edmonton, 
Alberta. 
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2. The Society for Range Management actively promote 
increased funding at the local, state (provincial), and 
federal levels for expanded efforts In rangeland moni- 
torIng and range resource inventory. 

3. The Society for Range Management initiate an Interna- 
tional education campaign to promote the role of pub- 
lic land livestock grazing in maintaining open spaces 
and quality wildlife habitat. 

4. The Society for Range Management seek key conser- 
vation groups and organizations (not professional 
societies) that have access to a wider audience to: 
a) identify common areas of agreement, and 
b) issue joint policy statments or resolutions concern- 
ing natural resource management and conservation. 

5. As competing demands on the world's rangelands 
increase, the Society for Range Management needs to 
re-evaluate the role and responsibilities of the Execu- 
tive Vice-President and how that office can make the 
SRM a more effective organization in addressing these 
challenges. 

6. The Board of Directors assign the Public Affairs 
Committee to develop a statement on wild horses 
using the two Nevada Resolutions and any other perti- 
nent information. 

7. The Advisory Council recommends that the Board of 
Directors consider the "affiliate" membership Idea at a 
reduced price level, but that reflects the cost of servic- 
ing that "affiliate" membership category. "Affiliate" 
membership will include a subscription to Ran gelands 
and Trail Boss News and with the Section dues coming 
out of the dues rate. 

8. The 1996 Annual Meeting be held in Kansas, hosted by 
the Kansas-Oklahoma Section. 

9. The Board of Directors assign the Public Affairs 
Committee to develop a booklet containing SAM Posi- 
tion and Policy Statements which would provide 
guidelines for Sections and individual members in 
speaking out on rangeland issues and the document 
would be updated and published yearly in Rangelands. 

10. The President of the Society for Range Management 
take the lead in working with the agency heads and 
Office of Personnel Management to resolve this situa- 
tion and provide a professional career ladder for the 
development of range management specialists in fed- 
eral agencies. 

11. A Position Statement be developed regarding public 
land livestock grazing based on the elements of the 
draft release [prepared for the 1991 Annual Meeting]. 

12. The Advisory Council endorses the Endowment Fund 
Board of Governor's recommendation that, once the 
Endowment Fund reaches $100,000.00, up to 75% of 
the interest income shall be spent, and the number one 
priority shall be to enhance the visibility of SAM in 
national and international conservation organizations 
where most appropriate to promote the goals of the 
Society. 

13. The Society for Range Management recognize and 
support the findings and recommended actions pro- 
posed by the cooperative review team and endorsed 

by the Forest Service to address livestock/big game man- 
agement on National Forest System Lands. 

The Society also offer the assistance and expertise 
of its membership in the management of livestock/big 
game habitat use. 

in response to these recommendations, the Board ac- 
cepted, with thanks, the recommendations from the Advi- 
sory Council, except Recommendations #1 and #8, and that 
the Board will consider these and report back to the Advisory 
Council at the 1991 Summer Meeting. 

The Board accepted and adopted the Advisory Council 
recommendations for the 1994 Summer Meeting to be held in 
Edmonton, Alberta, Canada, and the 1996 Annual Meeting to 
be held in Kansas and hosted by the Kansas-Oklahoma 
Section. 

SRM Position Statements 
WILDLIFE/LIVESTOCK INTERACTIONS 

With increases in big game numbers on rangelands, there 
is an increasing potential for conflict between domestic and 
wild herbivores. 

The Society has developed the following position state- 
ment: The land management agencies are responsible for 
habitat management. These legally mandated roles necessi- 
tate a cooperative approach to resource planning, manage- 
ment and monitoring with wildlife agencies. This coopera- 
tive approach should involve all concerned user, interest 
groups and land owners. Management goals and population 
objective numbers should be developed in a consultative 
manner on a herd unit basis, and management direction 
incorporated in land and resource management plans. 

Land management agencies should establish and imple- 
ment monitoring of ecological status of the range resource 
influenced by annual herbivore use. 

Land management agencies must cooperate with wildlife 
agencies to insure consistency and compatibility of data 
used in determining range vegetation status and wildlife 
population trends. 

Adequate funding must be provided to support achieve- 
ment of land and resource management plan goals and 
objectives. 

Adequate funding and staffing must be provided for col- 
lection, analysis, and interpretation of ecological status and 
trends towards meeting plan objectives. 

Timely land resource decisions should be based on the 
best and most current data. it is in the best interest of basic 
resource management to make decisions with the best avail- 
able data. 

Accepted by the SRM Board of Directors on January 15, 
1991. 

Position Statement 
PROTECTION OF RANGELAND 

OPEN SPACE VALUES 
The Society for Range Management recognizes the agri- 

culture industry as a critical element in maintaining private 
land ownership in a changing society. Public land grazing is 
often associated with this private land base, which provides 
valuable resources for multiple use. Changes in use of these 
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Position Statements (cont'd.) 
private holdings affects the balance of multiple uses and 
interdependency of resources on public and private land. 

A healthy and viable agriculture industry, among other 
multiple uses, provides incentive for maintaining or enhanc- 
ing rangeland open space values. Agriculturalist/conserva- 
tionist partnerships could offer much needed business 
stability. 

The Society supports continued multiple use management 
of public lands, which are interwoven with private land, in a 
manner to promote the open space concept. 
Accepted by the SRM Board of Directors on January 17, 
1991. 

PosItIon Statement 
WILD HORSE MANAGEMENT METHOD 

The Society believes in the protection and enhancement of 
multiple use values of rangelands, while maintaining basic 
soil, water and vegetation resources. 

The Society, also believes, thata"thriving natural ecologi- 
cal balance" is essential to the health and maintenance of 
viable wild horse and burro populations. 

The Society for Range Management further recommends 
these agencies develop the planning, implementation and 
monitoring of vegetation management that incorporates 
wild horse management strategies along with other resource 
demands. Funds saved through the following recommended 
strategies should be used for the basic resource manage- 
ment in the herd management areas. 

The Society for Range Management believes new and 
innovative herd management stategies can reducethe number 
of unadopted wild horses that are removed from rangelands. 
These herd management strategies should include: 

a. Leaving the breeding herd on rangeland for its natural 
life. 

b. Removing excess from the young of the herd. 
c. Leaving sufficient young to offset death loss and sus- 
tain the integrity of the herd. 

d. Retaining desirable characteristics. 
e. Removing undesirable characteristics from the gene 
pool. 
The Society for Range Management urges the Bureau of 

Land Management and the Forest Service to adopt the use of 
herd management strategy and explore other cost effective 
methods. 

Accepted by the SRM Board of Directors on January 15, 
1991. 

BACKGROUND INFORMATION: Wild Horse Man- 
agement Method 
1. Public Law 92-195, "Wild Free-Roaming Horse and Burro 

Act": 
SECTION 1: "It is the policy of Congress that wild free- 
roam ing horses and burros shall be protected from cap- 
ture, branding, harassment, or death; and to accomplish 
this they are to be considered in the area where presently 
found, as an integral part of the natural system of the 
public lands." 
SECTI ON 3(a): "All management activities shall be at the 

minimal feasible level and shall be carried out in consultation 
with the wildlife agency of the state wherein such lands are 
located in order to protect the natural ecological balance of 
all wildlife species which inhabit such lands, particularly 
endangered wildlife species." 

SECTION 3(b): "Where an area is found to be overpopu- 
lated, the Secretary, after consulting with the Advisory 
Board, may order old, sick, or lame animals to be destroyed 
in the most humane manner possible, and he may cause 
additional excess wild free-roaming horses and burros to be 
captured and removed for private maintenance under humane 
conditions and care." 
2. The ecological balance must be achieved by the actions 
of people, since there are few effective natural predators. 
This balance must protect the basic resources and their 
values. 
3. Public Law 95-514, "Public Rangelands Improvement 
Act": 

SECTION 14 (b)(1): Deals with the determination of 
overpopulation and how to conduct population reductions. 

..and determine whether appropriate management levels 
should be achieved by the removal or destruction of excess 
animals or other options (such as sterilization, or natural 
controls on population levels)." 

SECTION 1 4(b)((B): Provides for "Regular Adoption Pro- 
gram" which offers wild horses for private ownership. 

SECTION 14 (2)(b)(c): Provides for the destruction of 
wild horses for which no adoption demand exists. 
4. The destruction of wild horses has not been an option the 
Bureau of Land Management (BLM) has used by Policy. 
5. Other options to dispose of wild horses for which no 
"Regular Adoption" demand exists are Fee Waiver, Sanctu- 
ary Program, and Correctional Facility Taming Program. 
The Fee Waiver Program has been abandoned because of 
violations. The two remaining programs are expensive and 
use limited funds. One of the main goals of the Correctional 
Facility Program was to make the wild horse more attractive 
to potential adopters by gentling the horse. According to 
those running the adoption program, the age and appear- 
ance of the animal are most important to a potential adopter. 
6. The population of wild horses on the public lands con- 
tinues to grow due to successful litigation challenges that 
have stalled the excess animal removal. 

Advisory Council 
The Advisory Council met January 12-16, 1991, during 

the Society for Range Management Annual Meeting. 
Eighteen Sections were represented. Discussion topics 
included: 
Advisory Council Procedures: As a resu It of discussion dur- 
ing the 1990 Annual Meeting, a 5-year history of Advisory 
Council Recommendations to the Board, subsequent Board 
actions, and current status of the Recommendations has 
been compiled through the efforts of Mr. Tom Bartlett. Advi- 
sory Council members will receive updated copies with the 
Advisory Council Call for Agenda Items to better inform 
them of past topics of discussion. 
Affiliate Membership: Interest was expressed in this pro- 
posal providing it could be self-supporting and preceded by 
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sufficient investigation of possible effects on the current 
membership level. (See recommendation 7, Joint Meeting 
Minutes.) 
Enhanced Visibility: The importance of increasing SRM vis- 
ibility was discussed. It was the consensus of the Council 
this should receive a high priority in a variety of areas and 
resulted in several recommendations to the Board. (See 
recommendations 3, 4, 5, and 7, and 12, Joint Meeting 
Minutes.) 
Federal Range Conservation Professionalism: Rating Stan- 
dards currently used by the Office of Personnel Management 
for range conservationists were developed in 1966. The 
result is a failure to address the full range of duties required 
of today's range conservationists and limitation of advance- 
ment opportunities without a career change. The Council 
supported an initiative relating to this situation requesting 
Society action. (See recommendation 10, Joint Meeting 
Minutes.) 
Guidelines for Response to Rangeland issues: It was deter- 
mined there is a need for guidelines for Sections and/or 
individual members to address rangeland issues within the 
confines of Society philosophies. To this end, the Council 
felt there would be value in having current SRM Position and 
Policy Statements published on a regular basis and in a 
usable format. (See Advisory Council recommendation 9, 
Joint Meeting Minutes.) 

Frasier's Philosophy 
The past year of being the editor of the Society for 

Range Management's two journals has been a busy time 
(coupled with my transfer to Ft. Collins, Colorado, in 
October 1990 and the start of a new job assignment). I 

appreciate the patience of all who found it difficult to keep 
track of my mailing address and phone. Please note that 
all correspondence should be addressed to my home at 
1300 Wheat ridge, Loveland, Colorado 80537. 

We continue to be active in various activities to improve 
the two journals. We have developed a procedure for 
making color reprints of the center section of Ran gelands 
and enclosing the reprints in the Rangelands cover. 
These make excellent handouts and still promote the 
image of Ran gelands and the Society for Range Man- 
agement. Anyone interested in using this approach for 
their group or activity should contact Susan Oldfather, 
chairman of the Rangelands Task Sub-Group of the 
Major Enhancement Task Group or myself. 

The Journal of Range Management has become the 
standard forum for reporting the science of range man- 
agement. This plateau of science excellence is not some- 
thing assumed or easily achieved. It is a resultof the hard 
work and dedication of many people: the scientists and 
their support staffs conducting the research, the Asso- 
ciate Editors of the Journal of Range Management, and 
finally the many reviewers who give their time and energy 
to provide the critical anonymous peer review of the sub- 
mitted articles. The reviewers have the ultimate responsi- 
bility in evaluating the true science that we report in the 

Livestock Grazing: With livestock grazing controversies in- 
creasing, the Council agreed there is a need for the Society 
to develop a position statement addressing this topic. (See 
recommendation 11, Joint Meeting Minutes.) 
Wild Horse and Burro Resolutions: Two resolutions were 
considered by the Council relating to wild horses and burros. 
The resolutions included suggested steps for herd manage- 
ment and encouraged development of strategies for provid- 
ing homes for excess animals. It was the consensus of the 
Council the Society needs to address this issue. (See 
recommendation 6, Joint Meeting Minutes.) 
Livestock/Big Game Activity Review: The Council also con- 
sidered a resolution prepared jointly by the SRM Wildlife 
Habitat and the National Capital Section in support of the 
Forest Service cooperative review on livestock/big game 
interaction. With the review team representing a diverse 
group of interests and being unanimous in its findings, the 
Council recommended the Society lend its support to the 
review. (See recommendation 13, Joint Meeting Minutes.) 
Section ParticipatIon: Sections have been asked to provide 
help in several areas of SRM activity, including nominations 
for awards and Section meeting information (to be sent to 
the Denver office), and candidates for 1992 Committee 
appointments (to be sent to Jack Artz). 

journal. Our goal is to have these important reviews back 
to the authors in 4-6 weeks following reciept of the 
manuscripts. This insures that the good research results 
can be published in a timely fashion. We have increased 
the size of the Journal to reduce the backlog of papers. It 
is anticipated that within a few months we will be within 
ourgoal of a4-6 month publishing date from acceptance 
of reviewed articles. 

i wish to express my thanks and appreciation to all who 
have worked with me the past year. There are many who 
play a part in the publication of our journals. They are all 
important:. . . the authors who are very cooperative when 
a manuscript is returned with the statement,". . . needs 
major revision."; the JRM Associate Editors and Range- 
lands Editorial Board members and their reviewers who 
spend hours assessing the merits of the papers; the SRM 
Board of Directors who have provided the necessary gui- 
dance and support to allow us to produce the two journals 
with a minimum of overview; the staff of the Denver SRM 
office who work under pressure deadlines; and the publi- 
cation staff: Pete Jackson, Managing Editor; Pat Smith, 
Production Editor; Patty Perez, Typesetter; and Jerry 
Schwien, SAM Information Specialist. This team is the 
heart and soul of the Society for Range Management 
publications. Thanks to all. 

"Team spirit is what gives so many companies an edge 
over their competitors." 

George L. Clements 
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