
Volume 9, No. 6 
December 1987 

Rangelands Abroad: 
Cameroon, p. 243 
Argentina, p. 251 
Bhutan, p. 257 

Range Problems: 
Broomweed, p. 246 
Knapweed, p. 249 
Cheatgrass, p. 266 

Improvements, p. 255 

Grasses In LIterature, 
p. 254 

Managing Rlparlan Areas, 
p. 260, 271 

Youth Forum Papers, 
p. 273 

MeetIng Notes, p. 282 

Consultants, p. 286 

index, Vol. 6, p. 287 

Society 
for Range 

Management 



Six years after being applied to this brush- 
land, Spike (formerly Graslan) has converted 
it back to the original grassland. Slowly. 
Surely. Safely. 

Unlike contact herbicides that merely defo- 
liate the plant, Spike kills it from the roots up. 

That means long term brush control. 
With more moisture, sunlight and nutrients 
for growing more grass. Before long, grazing 
land is producing up to three times more for- 
age per acre. Reclaiming grass with Spike is 
the most cost effective way to expand without 
adding acres. 

And Spike is easy to apply, whether 
you're treating one clump or I ,000 acres. 

There's no drift problem, because high- 
density Spike pellets stay on the soil surface 
until rainfall moves them down into the root 
zone. And Spike poses no danger to humans 
or animals. You don't even have to remove 
beef or dairy cattle during its application. 

Spike gets the brush. You get the grass. 
It's that simple. To invest in your ranch for the 
long haul with Spike, see your Elanco dis- 
tributor. Or call toll-free: 1-800-ELANPRO. 

Elarico Products Company 
A Division of Eli Lilly and Company 
Lilly Corporate Center 
Dept E-455. Indianapots, IN 46285. U S.A 
Spke—(tebuthuuron. Elanco Products Conpany) 

"Spike® got the brush. 
I gotthe grass' 
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THE THAIL loss 

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

The objectives for which the corporation is established are: 
—to develop an understanding of range ecosystems and of the principles 
applicable to and the management of range resources; 
—to assist all who work with range resources to keep abreast of new findings 
and techniques in the science and art of range management; 
—to improve the effectiveness of range management to obtain from range 
resources the products and values necessary for man's welfare; 
—to create a public appreciation of the economic and social benefits to be 
obtained from the range environment; 
—to promote professional development of its members. 

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

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

E. Tedonkeng Pamo and Rex D. Pieper 

In the last 20 years droughts and desertification processes 
have drawn world attention to problems in many parts of 
Africa. Particular attention has been focused on the area 
immediately south of the Sahara Desert, a region known as 
the Sahel. Many factors are involved in range deterioration 
problems in the Sahel. 

The Lake Chad Basin appears to be particularly well- 
suited for the study of the history of range use, desertifica- 
tion processes, and the soclo-cultural environments of the 
herdsmen in the Sahel region. The area has a wide diversity 
in the availability and distribution of the range resource base 
(water and forage) in space and in time. These basic range 
resources led to the development of range use pattern 
(nomadism—movement of people and livestock with no 
fixed base—and transhumance—movement of livestock and 
people with a return to a permanent base each year) which 
has been criticized by some (e.g., Hardin 1968) but may have 
been the best available alternative considering the contem- 
porary technology available. 

Pro-Colonial Era 

Range management is considered by many as a North 
American science of rather recent origin compared to other 
disciplines such as mathematics, chemistry, physics or 
agronomy (Love 1961). Although there is no doubt that the 
name "range management" and the establishment of range 
management as a science is a North American development, 
a meticulous look at the history of mankind should lead us to 
realize that basic principles behind this science have been in 
existence in many areas of the world for centuries. The roots 
of the profession are lost somewhere in the prehistory of 
man. 

Many anthropologists believe that the early evolution of 
man began in heavily wooded savanna grassland at the moist 
end of a gradient of grassland ecosystems (Ripley 1966). As 
man learned to use fire, he increased the frequency of burn- 
ing and cleared the woodlands, thus extending grassland. 
The first tools might have been only a piece of wood to 
scrape the soil (Malassis 1977). At the same time man had to 
adapt to the new environment he was creating and to evolve 
with it. Man was a part of the ecosystem and adjusted biolog- 
ically to its fluctuations. His impact, in this early stage, was 
important primarily in the immediate vicinity of his living 
area. Hunting, fishing, and harvesting of natural products 
were the first form of human activities. The circle of his 
activity was extended progressively outward. 

By capturing animals and domesticating them, man devel- 

oped a symbiotic relationship in which animals provided him 
with food, clothing, and transportation and he in turn, pro- 
vided them with protection. Many of the African religious 
tales or stories contain strong evidence of a close, almost 
spiritual, relationship between man and animal. 

We cannot be certain when pastoral cultures came into 
being; but as far as we go back through the history of the 
herdsman of the Lake Chad area it seems clear that the origin 
of pastoralism is associated with the early appearance of 
mankind. Pearse (1971) presented evidence that grazing of 
domesticated animals occurred as early as 9000 B.C. Goats 
were well established in the Middle East in 7000 B.C.; sheep 
about 1000 years later. Cattle were present in Greece by 6200 
B.C. and horses and donkeys probably somewhat later. By 
5000 years ago these animals seemed to be widespread from 
the Nile to the lndus. 

At some point within this time span, pastoral cultures were 
developed. Survival of pastoralist populations depended 
upon how they used the resources (grass and water) at their 
disposal. Although different patterns (transhumance, nomadic, 
sedentary) might be found from place to place, the basic 
element linking all these systems was that man was strug- 
gling to live in harmony with his surroundings not for the 
sake of conservation, but because his survival depended on 

NIGER 

LAKE CHAD 

NIGERIA 

CHAD 

Map of the area around Lake Chad, West Africa. 

Authors are research scientist, wakwa Animal Research Center, P.O. Box 
65, Ngaondere, Cameroon; and prolessor of range science. New Mexico State 
University, Las Cruces 88003-0009. 
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It. No attempt by man to modify his environment to suit his 

purposes seems to have ever been found in the early tales 
and stories. Cyclic rise and fall of herd size in relation to 
seasonal growth habits and palatability fluctuations of plant 
species and plant communities were the herdsman's princi- 
pal guide for effective range utilization. These fluctuations 
seem not to have impaired the capability of the system to 
sustain itself in the long run. The overall system appeared 
stable and relatively unchanging, but we do know that inter- 
actions are always operating, giving rise to more subtle and 
less obvious seasonal variations mostly in stable environments. 

Down through the course of years pastoralists empirically 
accumulated knowledge about rangelands and water re- 
sources. They knew where and when these resources were 
available and when to use them in order to perpetuate the 
productivity of the system and thus insure their survival. 
Because man was able to to communicate and pass on 
knowledge from one generation to another, he developed 
and Included in his tradition, production patterns and needs 
derived from both Individual experience and the experience 
of the community as a whole, which were beyond those 
required for animal-like survival. 

People In the environment were part of the system and 
evolved with it. They were, by their direct or indirect action, 
part of the continuing environmental interaction and thus 
subject to short or long-term changes. But their ecological 
adaptability as well as their inherent capability to evolve in a 
fluctuating environment may have prevented them from 

Herd of local native cattle of the Lake Chad region. 

catastrophe. Their adaptability was demonstrated by man's 
widespread occupation of diverse environments of the world. 
Mistakes as well as successes were accumulated as a guide 
and part of the community heritage. The scale of the opera- 
tion on the other hand was so small that even with mistakes 
no one would have expected widespread and unmanageable 
disaster. 

For centuries, the Lake Chad area was subject to several 
migratory trends. No definite state boundaries existed as is 
the case today. The region, as the whole continent, was 
divided into small villages and subdivisions with rather con- 
tinually changing boundaries due to periodic wars between 
tribes. Common use of land was the rule. Production 
depended mostly on the amount of rainfall received during 
the short growing season. With the forthcoming dry season 
and the resulting depletion of surface water, the people were 

required to search where they could still find surface water in 
the Yaere (an open grassland often inundated during the 
rainy season) (Stark 1986) or valleys where surface water 
was still available. As complete depletion of the surface 
water approached, they dug wells to obtain water from 
underground sources for their animals. 

The relationship that existed between man, his livestock, 
and the environment was harsh and capricious allowing little 
margin of security beyond the next season. As farmers 
learned to cultivate and manage rangeland resources, they 
learned that it would not always share its bounty. Floods 
could wash away fields, disease might exterminate herds, 
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insects might devastate their fields, or long droughts could 
dry up the crops and water sources. Yet the relationship 
governing the man-plant-animal complex has always evolved 
to afford the herdsman and his family the best prospect of 
survival within the confinements of contemporary technology. 

Post Colonial Period 
With colonization came a new technology which out- 

stripped the ability of the traditional lore to adjust. In 
essence, colonization is one reason why the traditional ways 
of pastoral nomadisms are collapsing all over Africa. 

The first European explorer, Denham reached Mora in 
1823 and discovered the Logone River. In 1851, the German 
Barth discovered the Benoue River and explored the region 
south of Lake Chad. Between 1869 and 1873, Nachtigal 
explored the northern Cameroon region and obtained a pro- 
tectorate treatise from the Douala people in the coastal area. 
Around 1880 FIegel visited the Adamawa plateau. None of 
these explorations were covered by a general protectorate 
from the entire country to a European nation. It was not until 
the end of the 19th century during the widespread explora- 
tion movement that Germany chose to become involved in 
the race and officially took control of the country. After the 
German defeat during the first World War, the region was 
taken over by France. Under French holding no change was 
introduced in the old prevailing nomadic and transhumant 
grazing systems. Rather, inadvertently Europeans introduced 
diseases into Africa such as rinderpest and small pox (Baker 
1978), which created havoc in the various parts of the 
continent. 

Europeans came into the region with a new trend of 
thought. Native communities of the area now had to take into 
account the presence of the newcomers; they had to deal 
with them. With the Europeans' increasing power, they had 
to accept their rule. The colonial era finally brought about 
the collapse of the old relationship between man, livestock, 
and the environment. Many factors limiting herd size were 
reduced or eliminated by an entirely new technology, e.g., 
vaccines and medicines. Along the West African-savannah- 
sahel zones there was a steady encroachment of cultivators 
into dry season grazing areas, which often led to the break- 
down of the old symbiosis between nomads and farmers. 

Prior to colonization, farming was restricted to small areas 
around the village. The remaining space was for common 
use, allowing pastoralists free movement to seek good pas- 
ture and drinking water. Specific territories for movement 
and partial settlement of the various tribes that inhabited the 
area were fairly well marked. Grazing was practiced over the 
entire area through the year. 

Most of the rangeland before colonization was used by all 
communities of the region. Herdsmen were usually able to 
move their animals across several subdivisions in search of 
suitable pasture and water. Europeans came into the region 
and their first act was to create a frontier in an area where 
open range had existed for centuries. Tribes and sometimes 
families were separated and hereafter belonged to different 
countries. Henceforth, the southern region of Lake Chad 
was split into three countries: Nigeria, Cameroon, and Chad. 
Inhabitants of the region could no longer move as they used 
to, at least in principle. Pastoralists were directly or indirectly 

forced to graze their animals on a relatively limited area. 

Development of VeterInary ServIces 
and Its Consequences 

During the first half of this century and especially after 
World War II, livestock services and especially veterinary 
services were set up in Cameroon and have been expanding 
ever since. Even after the country became independent in 
1960, efforts were oriented towards the reinforcement of 
veterinary infrastructures with almost no concern for range- 
land improvement. This service has provided protection 
from several diseases and has carried out mass cattle 
immunization campaigns, which led to an expansion of herd 
sizes. Although animal production cannot evolve efficiently 
without a concommitant evolution of rangeland manage- 
ment, rangeland improvement is a complex task. Range 
management constitutes the ground work of the whole pro- 
duction system because a well-fed animal can by itself resist 
some diseases. What is unfortunate is that even after Came- 
roon became independent in 1960, many local technicians 
continued to think for a long period of time that animal care 
was the only key to sound production, despite all the nutri- 
tion problems faced by herders during the long dry season. 

One of the resulting effects of placing too much emphasis 
and efforts only on animal health care was the large livestock 
losses during the drought of the early 1970's. Cameroon 
cattle population is estimated at about 3,000,000 head of 
which about 2,000,000 or more are in this northern area. 
These herds have been increasing rapidly during the past 
years. Their numbers have outpaced the carrying capacity of 
the rangeland. This led to an increased stocking rate which 
coupled with poor grazing management brought about deter- 
ioration of basic range resources. Increased livestock numbers 
resulted partly from increased human population, which 
depended wholly upon their livestock for subsistence. Thus 
the mismanagement by herders is not, as has been claimed, 
the sole cause of the problem. Rather a contributing factor 
began at the turn of the century with the introduction of an 
incomplete production improvement scheme. 

Unsound Water Planning Development 
Water has always been a limiting factor in the development 

of livestock production as well as agricultural crops of the 
region. Rainfall provides the surface supplies and replen- 
ishes the underground water resources. The limited rainfall 
occurs mostly during the months of June through Sep- 
tember. Range plants depend on its intensity and distribu- 
tion during the course of the growing season. Scarcity of 
rainfall means a decline in forage yield and renders much 
forage unavailable because animals cannot reach it. This has 
led to the development of bore holes to catch and store 
surface water for use by livestock after the rainy season. 

Although this approach was sound, the techniques often 
used were inadequate. Most of these bore holes, if not all, 
had been dug without preliminary evaluation of ecological 
and social effects. In many areas they led to accelerated 
rangeland deterioration. The design of these water sources 
did not take into consideration the soil structure nor the 
available forage of the area. Some never filled because of a 
high infiltration rate (bore hole built in a sandy soil). Others 
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were either too small and dried up before appropriate utiliza- 
tion of the pasture was reached or they were too large and 
animals lingered in the vicinity causing excess forage deple- 
tion and damage to the surrounding rangeland. 

These cases illustrate that even a single small operation in 
range management requires careful planning. In reality 
water potential of the region is enormous. It needs only to be 
carefully assessed, properly developed, and soundly man- 
aged. Thus water development programs could be included 
in a rangeland improvement program to enhance the overall 
productivity of the region. 

It was not until November1976 that the Cameroon govern- 
ment realized the seriousness of the lack of a range man- 
agement agency. By decree the Division of Range Manage- 
ment and Division of Range Water Resource Development 
were created in an attempt to fill the gap. These divisions are 
in charge of: 

— Range water resource research. 
— Development and management of range water resources. 
— Study and management of rangeland. 

The creation of these divisions was an important step 
towards the improvement of the whole system and the objec- 
tives assigned to each of them realistic. However, these 
objectives can be achieved only if financial means and quali- 
fied staff are provided to support these activities. 

Although multiple and complex problems have to be 
solved in order to stabilize the livestock industry in the Lake 
Chad region, history shows us that the range use pattern of 
the region had a colorful past. The region south of Lake Chad 
has been inhabited and exploited by men and women with 
vision and culture which will not fade away as a dream. 
Livestock production is still viable but sooner or later it will 
remain only for those who care and provide effort and hard 
work. 
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Perennial Broomweed and Texas Ranching 
Allan McGinty and Tommy G. Welch 

Perennial broomweed isa toxic plant that occurs through- 
out most of the western United States and northern Mexico. 
This plant is also called slinkweed, turpentine weed, broom 
snakeweed, threadleaf broomweed, and perennial snake- 
weed. To further complicate matters, two species of peren- 
nial broomweed are found in Texas, Xanthocephalum saro- 
thrae and X. microcephalum (Correll and Johnston 1970). 

Ranchers began to suspect that perennial broomweed was 
toxic to livestock In the early 1900's. In 1936 perennial 
broomweed was shown experimentally to cause illness and 
deth in cattle and sheep (Matthews 1936). Clinical signs of 
broomweed poisoning described included loss of appetite, 
listless attitude, an arched back, drooping head, and in 
severe cases, pronounced blood in the urine 24 to 48 hours 
after the initial signs appeared. No mention was made of the 
abortive properties of the plant. 

A series of feeding trials with perennial broomweed utiliz- 
ing various classes of livestock were conducted near Marfa, 
Texas, from 1953 to 1957. Results of these trials expanded 
the clinical signs of broomweed poisoning to include consti- 
pation, periodic vulvar swelling in pregnant cows, an abnor- 

mally early udder development in most instances, and a 
periodic mucous nasal discharge (Dollahite and Anthony 
1956 and 1957, and Dollahite and Allen 1959). Also, for the 
first time abortion was linked to the consumption of peren- 
nial broomweed and experimental evidence was obtained to 
show that plants growing on sandy soils were more toxic 
than those growing in loams or clays. 

Mature perennial broomweed begins its seasonal growth 
in late winter to early spring. The early growth and produc- 
tion of over 9,000 seeds per plant places perennial broom- 
weed at a significant competitive advantage over perennial 
grasses (Ragsdale 1969). Ueckert (1979) and McDaniel etal. 
(1982) reported herbage production on short grass range to 
be severely reduced under dense stands of perennial broom- 
weed. Ueckert (1979) reported grass production increased 
from 976 lb/acre to 2,024 lb/acre during the first year after 
complete control of perennial broomweed. During the second 
year, grass production on the treated area was 2,569 lb/acre 
compared to only 606 lb/acre on an adjacent untreated area. 
Similar work conducted by McDaniel et al. (1982) on a heav- 
ily grazed range in poor condition showed grass production 
increased 36 lb/acre to 373 lb/acre in the first year of com- 
plete control of perennial broomweed. During the second 
and third years after control, production on the treated area 

The authors are Extension range specialist, Fort Stockton, Texas. and 
Extension range weed and brush control specialist, College Station, Texas, 
The Texas A&M University System. 
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was 1,216 lb/acre and 904 lb/acre respectively, compared to 
390 lb/acre and 226 lb/acre on an adjacent untreated area. 

Economic losses from toxic plants are difficult to quantify. 
Losses may be classified as either direct or indirect. Direct 
losses include death and abortion loss of livestock. Indirect 
losses are reduced weaning weights, low conception rates, 
or reduced production of desirable forage due to competi- 
tion with the toxic plant. Direct losses can be estimated with 
some accuracy; however, indirect losses are often obtained 
by more subjective procedures. 

Dollahite and Allen (1959) stated that abortions due to 
perennial broomweed consumption occurred regularly among 
grazing cattle in western Texas, with losses of 10 to 60 per- 
cent of the calf crop common. They estimated the average 
annual abortion loss was as high as $500,000 in some coun- 
ties, with the average loss for Texas at $2 to $3 million per 
year. 

Perennial Broomweed Survey 
In 1984, a Texas A&M University System advisory commit- 

tee of west Texas ranchers identified perennial broomweed 
as the plant having the greatest negative economic impact 

— 20% OR GREATER OF RANGELAND WITH MODERATE TO DENSE 
INFESTATIONS 

— 2O OR GREATER OF RANGELAND WITH LIGHT INFESTATIONS 

— 0 to 19% OF RANGELAND WITH LIGHT INFESTATIONS 

FIg. 1. Distribution of perennial broomweed in Texas. 

on the west Texas ranching industry. They requested a sur- 
vey to update the information available on the distribution of 
perennial broomweed in Texas and to determine the impact 
of the weed on the livestock industry. 

A survey consisting of 16 questions was mailed to the 

county Extension agents of 148 counties in the western half 
of Texas. Over 95 percent of the survey forms were returned. 
The area surveyed represented the general range of distri- 
bution of perennial broomweed within the state. The survey 
requested information on the amount of perennial broom- 
weed within each county, its effect on livestock forage pro- 
duction, animal health problems associated with the plant, 
and perennial broomweed control measures utilized within 
the county. 

Each County Extension Agent was encouraged to obtain 
input from his county range and livestock committee and the 
Soil Conservation Service. Livestock prices and statistics for 
1984 were used to calculate the economic impact of peren- 
nial broomweed (Texas County Statistics 1984). 

Distribution and Forage Impact 
The survey results showed that 21.8 million acres of the 

approximately 100 million acres of Texas rangeland were 
infested to some degree with perennial broomweed. This 
represents 22 percent of the total rangeland in Texas, and 35 
percent of the 148 central and western counties surveyed. 

Three categories were used to define the degree of infesta- 
tion: (1) dense infestation (perennial broomweed dominates 
total vegetation), (2) moderate infestation (perennial broom- 
weed significant part of vegetation) and, (3) light infestation 
scattered plants). Survey data showed 4 million acres classi- 
fied as densely infested, 7.2 million acres moderately infested 
and 10.6 million acres with a light infestation. This represents 
4, 7.2 and 10.6 percent of Texas rangeland, respectively. 
Areas of greatest density of perennial broomweed are in the 
High Plains and Trans-Pecos regions of the state (Figure 1). 

Severe forage loss was reported on 4.3 million acres of 
Texas rangeland. Moderate forage loss occurred on 6.1 mil- 
lion acres and 10.0 million acres suffered only small losses of 
range forage. Expressed as a percentage of the total Texas 
rangeland this represents 4.3, 6.1, and 10.0 percent, respec- 
tively. These results relate very closely to the areas classified 
as dense, moderate, and lightly infested by perennial broom- 
weed. 

Livestock Health Problems 
Livestock health problems, related to perennial broom- 

weed, occurred on less than 50 percent (9.5 million acres) of 
the total acreage of rangeland infested. Presumably, this is a 
result of lower toxicity of perennial broomweed on fine tex- 
tured soils. 

When classified according to degree of livestock health 
problems, 0.69 million acres had severe livestock losses 
(death and abortion) due to perennial broomweed. Moderate 
losses were found on 2.1 million acres and small losses on 
6.7 million acres. The southern High Plains and Trans-Pecos 
regions of the state had the greatest livestock health prob- 
lems caused by perennial broomweed (Figure 2). This is the 
area with the greatest perennial broomweed density and 
acreage of sandy soils. 

Cattle death loss caused by perennial broomweed in the 
148 county area averaged 0.96 percent (approximately 
21,120 head) annually. Losses for individual counties 
ranged from 0 to 10 percent. The abortion rate for cattle 
averaged 2.86 percent or approximately 24,550 calves. For 
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— 20% OR MORE OF RANGELAND WITH SEVERE TO MODERATE LOSSES 

— 20% OR MORE OF RANGELAND WITH SMALL LOSSES 

1* to 19% OF RMGELAND WITH SMALL LOSSES 

FIg. 2. Distribution in Texas of livestock health problems associated 
with perennial broomweed. 

individual counties this figure ranged from 0 to 20 percent. 
Both death and abortion losses were somewhat lower for 

sheep as compared to cattle. Death loss in the sample area 
averaged 0.72 percent (12,270 head) with a range of 0 to 7 
percent for individual counties. Abortion losses for sheep 
were estimated at 1.3 percent (13,900 lambs) with individual 
counties ranging from 0 to 15 percent. 

Goats, which have a relatively high resistance to perennial 
broomweed poisoning (Dollahite and Allen 1959), had an 
estimated death and abortion loss of only 0.38 and 0.7 per- 
cent (870 and 1,985 head, respectively). Individual county 
estimates for both ranged from 0 to 5 percent. 

Data on death and abortion loss for each county sampled 
were combined with 1984 Texas county livestock statistics 
and 1984 livestock prices to estimate the total direct eco- 
nomic impact of perennial broomweed on the Texas live- 
stock industry. The direct annual loss was calculated to be 
$16.9 million. This loss estimate is conservative for most 
years because livestock numbers were lower as a result of 
severe drought during 1983 and 1984. 

Indirect losses such as forage reduction and poor animal 
performance, can be estimated to be at least a similar 
amount, resulting in a total annual loss of $34 million. The 
economic impact may be expected to increase in the future 
because 57% of the counties surveyed reported the extent 
and severity of problems associated with perennial broom- 
weed were increasing. 

Table 1. Reasons ranchers do not attempt to control perennial 
broomweed. Frequency of responses reported by counties surveyed. 

Reason % of Total 

Expense 75% 
Do Not Recognize Problem 26% 
Lack of Control 22% 
No Problem 18% 
Lack of Concern 16% 
Miscellaneous 7% 

Control 
Only 5.3% of the producers with perennial broomweed 

infestations utilized control practices. Cost was the major 
reason listed for not utilizing control methods (Table 1). Also 
listed were lack of control, lack of concern, do not recognize 
the problem, or there is no problem. 

The survey requested information on the cost ranchers 
would be willing to pay for both short-term (ito 2 years) and 
long-term (5 to 7 years) control. The average maximum that 
would be paid was $2.79/acre for short-term control, and 
$6.46/acre for long term control. Currently commercial 
applicators charge more than $9.00/acre for herbicide and 
application. 

Table 2. Methods used to control perennial broomwsed. Frequency 
of responses reported by counties surveyed. 

Method % Using 
Picloram (Grazon PC) 
2,4-D 
Dicamba (Banvel) 
Tebuthiuron (Graslan/Spike) 
2,4,5-T 
Picloram (Grazon 10K) 

44% 
35% 
12% 
10% 
6% 
4% 

Shredding 
Fire 
Rootingplowing 

13% 
10% 
6% 

Miscellaneous 10% 

The survey showed that the herbicide picloram (Grazon 
PC) was the most popular control practice used by ranchers 
(Table 2). The next most popular practice was 2,4-D, Banvel 
(dicamba), Graslan (tebuthiuron), 2,4,5-T, Grazon 10K (10 
percent picloram pellets), shredding, fire, and rootplowing 
were also listed. 

Summary 
Perennial broomweed is a toxic plant that infests almost 22 

million acres of Texas rangeland. Livestock health problems 
associated with this plant were reported on 9.5 million acres. 
Only 5% of Texas ranchers with perennial broomweed prob- 
lems used control practices. The herbicide picloram was the 
most popular treatment. Expense was the major reason for 
not controlling perennial broomweed. Counties surveyed 
reported ranchers were willing to pay $2.79/acre for 1 to 2 
years of control and $6.46/acre for 5 to 7 years of control. 
Direct economic loss (death and abortion) caused by peren- 
nial broomweed in Texas was estimated at $16.9 annually. 
The survey indicated the infestation of perennial broomweed 
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and problemsassociated with this plant are increasing. Research 
and educational programs are needed to help ranchers man- 
age perennial broomweed infestations more effectively. 
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Knapweed Infestation 
Darcy A. Yule 

Spotted knapweed is a rangeland pest of south and central 
British Columbia and of the northwest United States. The 
plant has invaded rangelands in an overgrazed condition and 
areas of soil disturbance. Fortunately, knapweed has never 
gained a foothold on the forested rangelands of west central 
B.C. (Prince George to Prince Rupert). Periodically, how- 
ever, small infestations have been observed along the main 
highway (#16) and railway corridors. These infestations have 
been identified and eradicated, using picloram, as quickly as 
possible by the Provincial Ministries of Highways or Agricul- 
ture, Regional Districts (counties), or the Canadian National 
Railway (C.N.R.). 

Mrs. E.R. Jaarsma, an adjacent ranch owner, first reported 
an infestation of spotted knapweed at the Barrett Station 
C.N.R. siding in the fall of 1983. This siding is located 5 miles 
west of Houston, B.C., on District Lot 712, CR5. At the time of 
discovery, all stages of knapweed development—dead mature, 
rosette with stems, and rosette—were present. 

Knapweed can over-winter as a rosette or as seed. In the 
following year, the plant may produce one or two flowering 
stems. However, in future years as the plant matures, a 
bushy, multi-stemmed plant develops. 

Based on knapweed's development habits and the initial 
discovery year (1983), the time of initial seed introduction 
had to have occurred prior to or during the 1981 growing 
season. Thus, at the time of this study (July 1984), the infes- 
tation had begun its fourth growing season. There was an 
interest in assessing the rate of spread of knapweed in terms 
of the area covered since initial infestation. 

Site Description 
The Barrett Station siding is about 5 hectares in size. There 

are three sets of railway tracks: the main line, the primary 
siding, and the secondary siding. The three tracks are 
roughly 2 meters apart and cover a strip of land, 12 meters 
wide, centered in the middle of the right of way. Along the 
secondary siding there was a small portable sawmill which 
milled railway ties for the C.N.R. 

The plant cover of the area varies, with native plants such 
as willow, fireweed, cow parsnip, wildrye, and fringed brome 
dominating the undisturbed area and tame grasses and 
legumes (Kentucky bluegrass, creeping red fescue, Timothy, 

MAP of BRITISH COLUMBIA 

SHOWING THE 
BARRETT STATION STUDY SITE 

The author at the time of this study was the Regional Range Officer, B.C. 
Forest Service, Smithers, B.C. He Is now the B.C.F.S. District Manager at Box 
40, McBride, B.C., Canada VOJ2EO. 
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smooth brome and clover) on disturbed areas. Although not 
recorded as part of this project, the ground cover is esti- 
mated to be 80% to 90% on most of the area. Hayfields abut 
both sides of the railway right of way. 

The presence or absence of knapweed is complicated by 
the fact that the area was treated with picloram (Tordon 10k) 
after discovery in 1983. Therefore, to estimate the knapweed 
spread, the 1984 survey of this site had to rely on both new 

plants and previous year's dead mature plants. 

Methods 
The knapweed site was sampled on July 6, 1984. A simple 

method of locating and plotting all knapweed plants was 
developed. An ocular reconnaissance of the infestation was 
done using transects as a base to record plant sightings. This 
ocular/transect method allowed for total coverage of the 
infestation area. Twelve transects were laid out paralleling 
the railway tracks. These transects were spaced across the 
siding area from the north side (transect #1) to the south 
(transect #12). 

Distances along the transects were measured by the use of 
"Topfil Hip Chain". The transects' baseline was the road 
crossing at the east end of the siding. Transects were mea- 
sured by walking up and down the track right of way until 
vegetation did not permit passage or the baseline was 
reached. 

Knapweed plants present were noted b their growth 
stage: dead mature, rosettes with flowering stems, and 

rosettes. The number and growth stage of all knapweed 
plants found were recorded at the distance noted on the hip 
chain. 

Results 

The number of knapweed plants observed and their loca- 
tions were plotted on a 1 mm:1 m scale map of the siding. 
This map gave an overall layout of the site. The infestation 
could then be shown in relation to the existing ground cover. 

The distribution and density of the plants were determined 
by each transect (lengthwise) and by 10-meter intervals 
across all 12 transects. For example, on transect #6 there 
were 27 dead mature plants, 84 rosettes with flowering 
stems, and 25 rosettes; on the strip of ground at 280 to 289 
meters from the baseline there were 58 dead mature plants, 
14 rosettes with flowering stems, and 15 rosettes. 

Discussion 

Ninety-five percent of the plants found were located on 
areas that had some soil surface disturbance. The other five 
percent of the knapweed plants were on small bared areas 
within the larger heavy ground cover areas. Myers and 
Berube (1983) found that diffuse knapweed followed a sim- 
ilar pattern of establishment. 

Off loading equipment or railway car clean-up was attrib- 
uted to be the initial seed source for the infestation. This 
theory is supported by the evidence that the highest number 
of dead mature plants were found along the south side of the 
secondary siding. Dead mature plant frequency decreased 
and young plant frequency increased as one went northward 
from the initial infestation site. Thus, the infestation appeared 
to be moving across the tracks. 

The infestation's lack of movement south from the initial 
site was attributed to the picloram application and the heavy 
equipment movement associated with the mill site. The her- 
bicide applicators must have missed most of the north site of 
the iniestaton. 

The initial infestation was on a .01 6-hectare area at the 280 
to 299-meter interval along the secondary siding. This infes- 
tation began during or before the 1981 growing season. By 
the time of the study (fourth growing season, 1984) the infes- 
tation had expanded to an area of 0.75 hectares (220 to 429 
meters across all three rail lines). 

In a total context, this represents a spread rate over the two 
intervening growing seasons (1982, 1983) of 0.367 hectares 
per year. If left unchecked, the spread rate may well increase 
above 0.367 hectares per year as more and more plants 
would produce seed. 

Since the 1984 study, the Barrett Station site has been 
treated again with picloram and all the knapweed plants were 
pulled up and burned. 

To prevent similar infestations, care should be taken to 
prevent the possible transport of knapweed plants or seed in 
hay or on vehicles or other equipment. Proper reclamation of 
disturbed areas is necessary when site activity is completed. 
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Brush Problems in Argentina's Rangelands: 
I. Chañar [Geoffroea decorticans] in Northwestern 

Santa Fe Province 
Israel Feldman and Susana R. Feldman 

Resumen 

El chañar (G.offro.a d.cortlc.ns) es una especie ieñosa 
originaria de Argentina. Aparece en pasturas y campos 
abandonados en distintas regiones del pals. En este trabajo, 
cc presenta una descrlpclon del problema en ci noroeste de 
Ia provincia de Santa Fe. Las aradas discontinuas y ci mal 
manejo de las pasturas parecieran ser los factores antro- 
pogenos mM importantes que determinan Ia Invasion del 
chañar. Se sugieren algunos métodos de control. 

The Argentina Republic is located in South America, 
between the south parallels 210 46' and 55° 3'and the meridi- 
ans 53° 38' and 790 55' W of Greenwich. 

Beef cattle raising is one of the most important economic 
activities in most of the country. Much of this activity, espe- 

cially the beef fattening, is concentrated in the region named 
"Humid Pampa" on cultivated pastures. Surrounding the 
Humid Pampa there is an extensive area with very different 
soils and climates, ranging from humid to arid conditions. 
Calf production is the main activity in this area and most of 
the pastures are rangelands. Brush invasion is a common 
problem of these rangelands. 

Brush, which in Argentina is generally named "monte", is 
an ancient problem. Argentine shrubland ecosystems are 
much the same as those in other countries, (Scifres et al. 
1985; Walker et al. 1981). The shrublands originate from 
different situations: (1) grasslands where the flux of naturally 
occurring fires and floodings has been altered; (2) forests 
which were selectively exploited and abandoned—in these 
cases the cattle's selective grazing had an important role in 
the establishment of shrublands; (3) fields first dedicated to 
agriculture or cultivated pastures that were later not plowed 
anymore, letting the spontaneous vegetation reappear under 
cattle grazing. This is the case of the shrub chanar (Goof- 
froea decorticans), that will be considered here. 

Chañar 
Chanar (Geoffroea decorticans) (Gill ex H. et A. Bur), a 

Dalbergia leguminosae is a woody species (Burkhart 1949, 
1952). It grows as a shrub type plant or a tree, which can 
reach up to 10 meters height. It is more common as a shrub, 
not very spiny, ranging between 4 to 5 meters height. it has 
compound deciduous leaves and on the stem and principal 

Ubication of the Argentina Republic. The Humid Pampa Region 
(I/I//I) and the area under study (\\\\). 

Authors are professors of plant ecolo9y, Facultad de Ciencias Agrarlas 
(Universidad Naclonal de Rosarlo). Fellowship of the Argentine National 
Research Council (CONICET), Santa Fe 2051, Rosario, Argentina. 

General view of a ran geland. New chañar sproutings in the back- 
ground. A dense 30-year-old chanar islete at the left. Northwestern 
Santa Fe province, Argentina. 
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meters height 

Height distribution (in meters) of chañar plants of a field that hasn't 
been cultivated for 20 years. Data from five 10 X 10-rn plots 
expressed as percentage values. 

branches it has strips of dead bark, which fall down leaving 
behind the new green bark. The fruit is a drupe eaten by local 
Inhabitants and cattle. 

Burkart (1949) pointed out that there could be 2 varieties: 
(1) subtropicalis is a tall tree that may reach 10 meters height, 
not very spiny, which is only reproduced by seeds and is a 
common component from the subtropical woodlands in the 
northern part of the country; (2) typica is more a shrub-like 
plant which appeared originally in almost pure stands in a 
patch distribution surrounded by grasslands and may be 
propagated by seeds but mostly by sprouting roots. Some 
features of the root buds sprouting were analyzed under 
laboratory conditions (Feldman and Feldman 1985). 

Chanar can be found growing in different soils and cli- 
matic conditions. It is a xerophytic species and when it grows 
in humid climates it appears mostly in typical natracualf 
soils. It grows on sandy soils in the southern part of the 
country and on typical natracuals and natralbols in the 
northcentral part. Due to these different ecological situa- 
tions in which chañar appears, there is a firm assumption 
that there must be many ecotypes. 

The first botanist who visited the country, Grisebach, 1879, 
mentioned chaflar as a natural component of different vege- 
tation types. Frenguelli (1941) named a region "Parque del 
Chaflar", considering it corresponded to part of the area 
which Grisebach had previously designated "Chaflar- 
Stepe". The vegetation of these area was recently surveyed 
by D'Angelo et al. (1985). This region is placed between 29° 
30' and 31° 30' south latitude and 60° 32' and 62° west of 
Greenwich. 

Chañar in Northwestern Santa Fe Province 
In this region there is a warm temperature, humid or sub- 

humid climate, with rainfalls mostly in summer and a dry 
period at the end of winter. It rains from 800 to 950 mm per 
year, with a great variability with droughts or flooding pen- 

ods. Mean temperature is 18.8° C, mean maximum and min- 
imum are 26° C and 13° C respectively and maximum and 
minimum values are 42.6° C and -4.7° C respectively. There 
is a frost-free period of 286 days (Burgos 1970). 

The landscape is generally plain, with a slight slope 
towards north and east. The soils are typical natracuols and 
natralbols, and in less proportion in swampy areas, typical 
natracualts (Mosconi et al. 1981). 

There is no reference on the original vegetation of this 
area. Oral tradition, and some written information (Fren- 
guelli 1941) coincide in mentioning that the general vegeta- 
tion was a savanna with scattered Prosopis ssp. in the grass- 
land, and some chañar isletes. The brushland where chañar 
is dominant is locally called "chañaral". It appears in isletes 
scattered in the grasslands and very seldom associated with 
very few Prosopis spp. Low shrubs like Grabowskia dupli- 
cata, Celtis spp., Schinus molle, and Acacia aroma appear 
in the upper layer. There could be lianas like Muelenbeckia 
sagitifolia, Mikania spp., Arauja spp., Clematis monteviden- 
sis, etc. In the herbaceous layer, below the brush and in the 
surrounding grasslands, there is dense turf with abundant 
grasses like Trichioris crinita, Chioris polidactyla, Setaria 
spp., Bothriochloa laguroides, Panicum bergil, Era grostis 
spp., Cynodon pleistotachyum etc. In some cases lresine 
difusa, Hoimbergia tweedie, Pterocau!on subvirgatum, and 
Bacharis pin graea appear. In extreme overgrazing Bacharis 
choridifolia appears, which is a toxic species. 

Following Jenny's (1941) concept of soil formation the 
authors (1985) suggested that the vegetation at a given place 
and time is a function of multivariate factors: 

V=f (cl, a, p, f, Il, m, t, a, 

fI: flora 
m: microorganisms 
t: time 
a: anthropogeneous 

In chañar the main factor determining the new vegetation 
type was anthropogeneous (man). At the end of the last 
century, there began an intensive occupation of this area by 
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years ago. Northwestern Santa Fe, province, Argentina. 

where: V: vegetation 
cI: climate 
s: soil 
p: propagules 
f: fauna 
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farmers who cultivated wheat, flax, and corn. Most of the 
area was plowed drastically, destroying the native grasses. 

Most of the woods disappeared because the plants were 
dug out. The normal extraction of chañar plants eliminated 
the principal roots, but part of the secondary roots remained 
in the soil. These roots have sprouting buds that were cut and 
dispersed by agricultural labors. As a result, new plants of 
chañar increased. While there was frequent agricultural 
work, chañar was not a problem because the new plants were 
eliminated by mechanical labor. 

Nowadays agriculture is not a frequent alternative. Fields 
are generally plowed for sowing pastures, but only a small 
proportion of farms and ranches is dedicated to cultivated 
Me/i/of us a/ba, sorghums, oats, rye, and barley for direct 
grazing. Most cattle graze on spontaneous pastures. These 
grasslands, as it was pointed out, are composed mainly of 
Ch/oris spp., Eragrostis spp., Setaria spp., Trichloris spp., 
and Sf ipa spp. Cynodon dacfy/on is also a very common 
species, being in some cases dominant. 

Since plowing is no more an annual occurence, native 
grasses reappear. At the same time, the chañar roots sprout. 

After 2 years without cultivating the soil, a count of 
resprouted chañar ranged from 8,500 to 30,000 plants per 
hectare. These counts were done on pastures. Only 60 to 
70% of the total field was covered with islets of chañar. 

Without soil alteration, this vegetation type does not let 

grassland return unless man takes direct action. Under a 
continuous grazing system, the brush community will e- 
volve, reaching more stable conditions. In a field that hasn't 
been cultivated for 20 years, 5,400 chañar plants per hectare 
were counted, ranging from 0.5 to 23 cm in diameter and 

General view of chañar brushland 40 years old. On the right side 
the field was under cultivation until 4 years ago. Northwestern Santa 
Fe province, Argentina. 

Chañer sproutings 4 years old. Northwestern Santa Fe province, 
Argentina. 

Detail of chañar, 40 years oia. Norfnwestern Santa ie province, 
Argentina. 
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from 2 to 5 meters high. 
Due to the high plant density most of the plants are con- 

centrated in the lowest stem diameter classes. The height 
data show wide variability—40% of the plants are located 
between 1 and 2.5 meters. In these conditions, it is very 
difficult to walk through the brush. In some cases it forms a 

pure stand of chañar in the upper layer and in other cases a 
few low shrubs appear associated to chañar: Grabowskia 
duplicata, Celtis spp., Schinus sp., Acacia aroma. These 
shrubs are branchy and spiny and their presence restricts 
even more the traffic of man and cattle. 

Management Suggestions 
Once the chaflar ecosystem is established, it enters a 

dynamic-steady-state. Changes are almost imperceptible. 
Only direct and dramatic human intervention may reverse 
the situation; for instance, manual extraction, root plowing at 
the first stages, bulldozing, etc. 

Reinfestation is almost sure, even under more rational 
grazing. Plowing and seeding Grama rhodes is a good 
method to avoid reinfestation, but at least every 3 years the 
grama shouldn't be grazed to allow the accumulation of 
sufficient material to start and develop fire. The dense sod of 
G. rhodes, combined with fire action will avoid chañar 
reinfestation. 

Chemical individual treatment isavery effective method of 
eliminating chañar invasion at the first stages. The recom- 
mended base treatment, is spraying with a 2% solution of 
"Togar" in gasoil. 
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The Grasses in Literature—Addendum II 
Alan A. Beetle 

In 1963 Morgan W. Evans cited in his "The Grasses of 
Literature" (see Vol. 16: pages 98 and 99 of the Journal of 
Range Management) 
(1) the Bible 
(2) Ralph Waldo Emerson 
(3) John Greenleaf Whittier 
(5) Rudolph Ruse 
(6) John James Ingals. 

That same article initiated a response from E.J. Dykster- 
huls. With the same title he made an "Addendum" (see Vol. 
16: pages 225 and 226, Journal of Range Management) and 
suggested the following: 
(1) Jullan Stearns Cutler 
(2) Robinson Jeffers 
(3) Carl Sandberg 
(4) W.A. Silveus 
(5) Donald Culross Peattie 
(6) L.H. Pammel 
(7) W.J. Showalter 
(8) William Elsey Connelly 
(9) and an anonymous poet of the 1930s. 

The author is Professor Emeritus, Department of Range Management, Uni- 
versity of Wyoming, Laramie. 

Now I would like to propose a second addendum and to 
start with Walt Whitman, specifically his "Leaves of Grass" 
first published in 1885 and in particular his poem "A song for 
occupations" which says in part: Flour-works, grinding of 
wheat, rye, maize, rice, the barrels and the half and quarter 
barrels -— 

(2) Kirschner's "Nature's Healing Grasses" wherein he 
says in part in recommending grasses and herbs as a thera- 
peutic agency, the emphasis should be placed upon their 
intelligent use but what are the grasses mentioned? Alfalfa! 
Comfrey! Kelp! Watercress! Parsley! Celery! Licorice! 
(3) Killeffer's "Two Ears of Corn, Two Blades of Grass" 

The wonders of modern chemistry that can now produce 
all the necessities of life. 
(4) Buell and Brigman in 1968 "The Grass Roots" 

"In Kansas, a farmer complained that Johnson grass was 
spreading to his field from the neighboring county road 
right-of-way, and ultimately was successful in persuading 
the county commissioners to declare that grass a noxious 
weed, thus bringing it within the scope of the public weed 
eradication program. Here, by the way, is an excellent illus- 
tration of the way by which a function long considered pri- 
vate comes to be taken over by government. Here was no 
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grasping bureaucracy seeking new worlds to conquer, but 
only a farmer seeking to keep his field free of Johnson 
grass." 
(5) Townsend's "Beach Grass" 

"I have called my present volume by the title of "Beach 
Grass", partly because this grass is characteristic of the 
region and partly because of the meaning of its scientific 
name—A mmophila arenaria—the sandy sand-lover." 
(6) Kenly's "Voices from the Grass" 

"The grass in your front yard isto the insectavast jungle of 
twisted blades, matted with logs and pebble-boulders. From 
this region arise the voices from the grass, some small and 
mellow, others harsh and strident, announcing an unknown 
world of countless wonders." 
(7) Dailey's "Bed of Grass" 

While Iwas in Australia forthe Second International Range- 
land Congress in 1984 I discovered a Mills and Boon paper- 
back by Dailey entitled "Bed of Grass." Whether this and the 
following are literature depends on one's definition of 
"literature." 
(8) L'Amour's "Where the Long Grass Blows" 

L'Amour has, according to the jacket "thrilled a nation by 
bringing to vivid life the brave men and women who settled 
the American frontier." 
(9) Blackburn's "Short Grass" 

The riders of the short grass were men baked in blood and 
bred in violence a welcome of blazing lead was already 
in the cards." 
(10) Balch's "Grass Greed" 

"The young Texans ---- might wind up shooting his only 
living kin in a GRASS GREED war." 
(11) Richter's "The Sea of Grass" 

This is the story from which MGM made the motion picture 
starring Spencer Tracy and Katherine Hepburn. 

(12) Buchan's "Mountain Meadow." 
"An epic manhunt through the savage wastes of northern 

Canada." 
(13) Finally let us end with a smile quoting from Peanuts by 
Charles Schultz: 
He was a very arrogant cowboy. 
He would only ride on pompous grass. 
(You mean pampas grass.) 
I said he was arrogant, didn't I? 
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SCS Practices Help Rancher 
Matt Ricketts 

A Lewis and Clark County rancher says planning and 
implementing soil and water conservation improvements 
got him through the drought without even a partial cattle 
liquidation. 
"Without my grazing system the past few years, I would be 
in much worse shape financially with the drought and all," 
explains Edward J. Grady, Jr., a second generation ranch- 
er in the Canyon Creek area. "I probably would have had to 
sell some cows and replacements like a lot of other people 
have had to do." 
Grady worked with the Soil Conservation Service (SCS) to 
develop a long-range plan and grazing system for his 
ranch. The improvements included spring developments, 
irrigation systems, fencing, stock water pipelines, and 
timber harvests. 
A state representative, Ed used the SCS Great Plains Con- 
servation Program to develop his grazing system. This 

program entails a contract between Ed and the SCS. Over a 
10-year period, Ed will get cost-share money and technical 
help to install the soil and water conservation practices. 

Ed's perception of the Great Plains program has changed. 
Initially he thought government cost-share money to help 
pay for range and irrigation improvements was most import- 
ant. 

Now he thinks having the technical help from SCS range 
and soil conservationists is more important. 

"Most ranchers and farmers couldn't afford this type of 
help if they had to seek it through a private consultant," Ed 
believes. 

Grady already sees benefits to his long range planning and 
practices. "My range is in much better condition than it 
otherwise would have been during the drought, and i haven't 
had to alter may grazing pattern even though it was the driest 
period in recent history in the Helena area." 

Ed also boosted hayiand production through the instaila- 
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tion of quality irrigation systems. The systems improved his 
irrigation efficiency and conserved water. 

The Great Plains Program was created to help farmers and 
ranchers in the Great Plains region protect light and fragile 
soils from erosion and to stabilize production in this drought- 
prone area. 

The financial picture for agriculture makes his plan more 
important too. "You have to get more out of what resources 
you have because the expansion of your operation size is 
becoming more and more difficult with the increasing finan- 
cial burden on agriculture. And SCS assistance is a way to do 
that," Ed explains. 

Ed knows that he's got a way to go to finish his plan. "Soil 
Conservation Service help and the Great Plains Program 
won't change things overnight that have taken years to 
create." 

Rangeland Through Time will help scientists, land man- 

Laramie, WY, 82071-3313 

Ed Grady gets ready to throw a bale of hay to his cattle. 

Rangeland Through Time Kendall L.Johnson 
A Photographic Study of Vegetation Change in Wyoming 
1890-1986 

agers, western historians, photographers and other 
interested readers understand how our modern condi- 
tions parallel those of the Old West. 

Kangeland is available trom the address below. tach book is W 
(postpaid). Make check payable to Ag. Rev 4-61820. 

UW Bulletin Room 
P.O. Box 3313 
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Rangelands of the Himalayan Kingdom 
of Bhutan 

Bhutan is a land-locked country with an area of about 
16,000 square miles and a population of 1.2 million people. 
Per capita income in Bhutan, at about $116, is among the 
lowest in the world. The economy is heavily dependent on 
agriculture and animal husbandry, which provide the main 
livelihood for about 95 percent of the population. 

Livestock are an indispensable part of the agricultural 
production system in Bhutan. They provide almost all the 
power for cultivation and their dung is extensively used for 
composting. In addition, livestock provide essential items of 
subsistence food such as milk, butter, cheese, and meat for 

the farming communities. Yaks, horses, and mules are also 
used as pack animals to transport goods through a moun- 
tainous country where very few roads exist. 

Livestock production in Bhutan is centered to a large 
extent around milk production. Milk products have tradition- 
ally been an important part of the diet and they are consumed 
at most meals. A tea made with yak butter is consumed in 
large quantities and a cottage cheese like product prepared 
with a lot of chile peppers is eaten almost daily. 

Yaks are an important component of the pastoral system in 
Bhutan, especially in the highland regions. Yaks and yak- 
cattle crosses provide milk, butter, cheese, and meat for 
home consumption and are also exchanged or sold in order 
to obtain food grains and other necessities. In many regions 
of the country large herds of yaks are raised by nomadic 
herders who have no permanent habitations or cultivated 
land. These herders, however, do follow well defined tradi- 

Daniel J. Miller 

Bhutan, known as the "Thunder Dragon Country," is a tiny, 
independent kingdom tucked into the Himalayan mountains 
just east of Nepal. Situated between India and the Tibetan 
Autonomous Region of China, the country of Bhutan is 
almost entirely mountainous. Hills rise steadily from sub- 
tropical plains at an elevation of 700 feet along the Indian 
border in the south to snow peaks over 25,000 feet on the 
Tibetan frontier. Over half of the land area of Bhutan is 
forested and it is estimated that grazing land comprises ten 
percent of the total land area. This paper is an attempt to 
acquaint readers with the livestock production systems and 
rangeland ecosystems of the Himalayan Kingdom of Bhutan. 

Bhutan's rugged topography has kept the country rela- 
tively isolated from the rest of the world for centuries. It is 

only recently that this Himalayan kingdom has opened its 
gates to foreigners and I was fortunate to be able to visit the 
country while on an assignment as a range management 
specialist with the Asian Development Bank. For five months 

Tibet 

in 1985 and 1986 I travelled throughout much of the country 
The fortress of Tashigang, Bhutan, built in 1642. Subtropical 

evaluating the rangeland resources and their potential for 
grasslands on the hillside in the distance. 

development. The travels took me from steamy, tropical jun- 
gles, through the heavily forested mid hill regions where a 
type of slash and burn or swidden agriculture is practised to 
alpine rangelands at over 15,000 feet grazed by herds of 
yaks. 



tional transhumant routes on their movements from one 
grazing area to another. These nomad yak herders live most 
of the year in large black tents woven from yak hair. 

Most farmers in Bhutan keep cattle to provide milk pro- 
ducts for home consumption, draft power for cultivation, and 
in order to obtain manure for use as fertilizer in crop produc- 
tion. The predominate breed is Sin cattle, a slow maturing 
Bos indicus animal of small size. Mithun cattle, Bos frontalis, 
are used for cross breeding with Sin cattle to produce hybrid 
animals that are in demand because they can reportedly 
forage better than local cattle in forested areas. 

In recent years the government of Bhutan has introduced 
exotic breeds of milking cattle, mainly Jersey and Brown 
Swiss for cross breeding in order to increase milk produc- 
tion. These improved animals require better management 
and higher quality forage that is generally not available yet on the average Bhutanese farm. 

The most important infectious disease reported in live- 
stock in Bhutan are foot and mouth disease, haemorrhagic 

septicaemia, black quarter, and anthrax. Rinderpest out- 
breaks occur occasionally along the border with India. Inter- 
nal parasites are a major problem in most livestock, with 
liverfluke and nematodes being particularly common in cat- 
tle and sheep. Ticks are prevalent throughout the country 
and leeches often create problems for livestock during the 
summer monsoon season. 

There is an estimated one million acres of grazing land in 
Bhutan. Rangeland resources vary from subtropical grass- 
lands along the Indian border and low elevation mid hills to 
temperate grasslands and alpine rangelands above 13,000 
feet. In addition, forested areas provide a major part of the 
grazing for livestock and valuable forage from fodder trees. 

In the subtropical regions of the country farmers maintain 
cattle and mithun-cattle crosses on native grasslands and in 
forests around villages. Crop by-products are also an impor- 
tant source of livestock feed. There is little improved pasture 
and in general the subtropical grasslands are poor in forage 
quality. During the winter large migratory herds of cattle are 
brought down out of temperate areas where they have spent 
the summer to subtropical grazing lands at lower elevations. 

On drier sites at elevations of 3,000 to 5,000 feet large areas 
of Bhutan are dominated by lemon grass-tanglehead grass, 
Cymbopogon sp.—Heteropogon contortus grasslands. These 
subtropical grasslands are often savannas associated with 
chir pine forests. Many of these grasslands are regularly 
burned. These grasslands are very extensive in the Punakha 
and Wangdiphodrang region in central Bhutan and around 
Lhuntshi and Tashigang in eastern Bhutan, especially on 
south facing slopes. Other commonly encountered genera in 
the subtropical zone are: A pluda, Arundinella, Bothriochloa, 
Chrysopogon, Digitaria, Eu/a/ia, Oplisrnenus, Panicurn, Pas- 
pa/urn, Pennisetum, Saccharum, Sporobolus and Therneda. 

In the temperate zone at elevations of approximately 7,500 
to 9,500 feet there are extensive grasslands dominated by an 
Old World Bluestern, Schizachyrium delavayi. These grass- 

258 Pan gelands 9(6), December 1987 

Yak herder from Sakten. 

Wild gaurx, captured by villagers near Sakten and used by villa g- 
ers for cross breeding with local cattle. 
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lands are often associated with Himalayan blue pine forests 
and there are good examples of these bluestem grasslands 
around Bhutang (8,600 ft.) in central Bhutan and between 
Paro and Thimphu (7,800 ft.) in western Bhutan. Grass 
genera often found in these grasslands in the temperate zone 
include: A grostis, Arundinella, Brachypodium, Bromus, Era- 
grostis, Elymus, Festuca, He/ictotrichon, Pennisetum and 
Themeda. 

Timberline is encountered at about 13,000 feet in Bhutan. 
In the subalpine and alpine zones there are extensive range- 
lands throughout the country that are grazed by domestic 
yaks. These high elevation grasslands also provide habitat 
for wildlife such as blue sheep, takin, and musk deer. Subal- 
pine and alpine grasslands in many areas of Bhutan are 
dominated by oatgrasses, Dant hon/a. Needlegrasses, St/pa, 
are also very common as are species of wild ryegrass, Ely- 
mus. Other commonly found genera of grasses in these high 
elevation rangelands include: A grostis, A nthoxant hum, Bro- 
mus, Ca/ama grostis, Festuca, Helictotrichon, Oryzopsis, 
Poa and Trisetum. 

In some parts of Bhutan fire is used to control rhododen- 
dron shrubs in subalpine rangelands. Fire has also been 
used to expand grazing land by burning subalpine Hima- 
layan fir forests. Many of the rangelands in Bhutan have been 
subjected to years of heavy grazing and production has been 
reduced in recent years in some areas. 

The Department of Animal Husbandry in Bhutan has 
initiated work with introducing improved pasture forages for 
hay production and intensive grazing throughout the coun- 
try. However, the proper management of rangelands has 
largely been ignored so far. This is compounded by the fact 
that there is a shortage of personnel trained in the science 
and art of range mangemerit in Bhutan. 

Throughout my stay in Bhutan I found the government 
officials in the Department of Animal Husbandry and the 
Foresty Department to be intelligent, energetic persons con- 
cerned about resource conservation and the proper devel- 
opment of their country. Bhutanese need to receive training 
in the principles of range management and there is an urgent 
need to begin investigations on rangeland ecosystems in 
Bhutan so that these resources can continue to support the 
livestock industry which is so important to the country. 

Yaks and grazing land at 11,000 ft in Sakten, eastern Bhutan. 
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Riparian Areas: Perceptions in Management 

Wayne Elmore and Robert L. Beschta 

A Narrow Strip of Land 
Until a few years ago, the phrase 'riparian zone" was used 

primarily by researchers and managers in the arid South- 
west. Their primary concern was the role of streamside vege- 
tation (phreatophytes) in water loss from streams. Such is no 
longer the case. Today, throughout eastern Oregon and 
other parts of the West, people with diverse backgrounds 
and interests are taking notice of riparian zones for a variety 
of reasons. 

Riparian zones or areas have been defined in several ways, 
but we are essentially concerned with the often narrow strips 
of land that border creeks, rivers or other bodies of water. 
Because of their proximity to water, plant species and topo- 
graphy of riparian zones differ considerably from those of 
adjacent uplands. Although riparian areas may occupy only 
a small percentage of the area of a watershed, they represent 
an extremely important component of the overall landscape 
(Fig. 1). This is especially true for arid-land watersheds, such 
as those in eastern Oregon. Even though our comments 
focus on issues related to riparian zones in eastern Oregon, 
similar concerns exist for riparian areas throughout the 
West. 

Riparian areas can be the most important part of a 
watershed for a wide range of values and resources. They 
provide forage for domestic animals and important habitat 
for approximately four-fifths of the wildlife species in eastern 
Oregon. Where streams are perennial, they provide essential 
habitat for fish and other aquatic organisms. When over- 
bank flows occur, riparian areas can attenuate flood peaks 
and increase groundwater recharge. The character and con- 
dition of riparian vegetation and associated stream channels 
influence property values. Other values associated with 
riparian areas, such as aesthetics and water quality, are also 
important but difficult to quantify. 

Complex Riparian Issues Need Open Discussion 
Interest of the public, landowners, and natural resource 

agencies in management of riparian areas is increasing. 
However, we are concerned that much discussion is misdi- 
rected, and that installing permanent instream structures in 
rangeland riparian areas without changing vegetation man- 
agement will be counterproductive over the long haul. In 
addition, we suggest that several important issues that are 
not being addressed need to be subjected to the rigor of 
public discussion. Thus, the objectives of this paper are: 

Authors are, respectively, State riparian specialist, Bureau of Land Man- 
agement, Prineville, Ore. 97754, and hydrologist. Oregon State University, 
Corvallis 97331. 

We very much appreciate the extensive comments, suggestions, questions, 
and alternative viewpoints provided by the following reviewers when this 
manuscript was in the formative stages: Dr. George Brown, hydrologist, 
Oregon State University; Jim Hancock, District manager, Bureau of Land 
Management; P.D. (Doc) Hatfield, D.V.M., rancher, eastern Oregon; Dr. Bill 
Jackson, hydrologist, Bureau of Land Management; Dr. Boone Kauffman, 
rangeland riparian ecologist, Oregon State University; Chris Maser, ecologist, 
Bureau of Land Management; Lew Meyers, wildlife biologist, Bureau of Land 
Management; Dr. Bill Platts. research fisheries biologist, USDA Forest Ser- 
vice; Dr. Byron Thomas, soil scientist, Bureau of Land Management. This is 
Paper 2273 of the Forest Research Laboratory, Oregon State University, 
Corvallis. 

RIPARIAN AREA ASSOCIATED 
WITH A LOW-GRADIENT STREAM 

FIg. 1. Riparian areas along a stream system. 

1. to promote awareness and discussion of riparian issues 

by and among livestock owners, land managers, environ- 
mentalists, biologists and the general public; 

2. to identify the characteristics and benefits of productive 
riparian systems; 

3. to encourage managers of public and private lands to 
reconsider the effects of traditional grazing practices and of 
recent efforts to control channels structurally. 

What are the Problems? 
The influence of European man in eastern Oregon's ripar- 

ian areas began with the influx of fur trappers in the early 
1800's. At that time, many streambanks apparently were 
lined with woody vegetation, such as willow, aspen, alder, 
and cottonwood. For example, the Indian term "Ochoco," 
which was used to name a mountain range in central Oregon, 
means "streams lined with willows." Widespread beaver 
trapping initiated changes in the hydrological functioning of 
riparian areas and streams. Beaver ponds, which had effec- 
tively expanded floodplains, dissipated erosive power of 
floods, and acted as deposition areas for sediment and 
nutrient-rich organic matter, were not maintained and even- 
tually failed. As dams gave way, stream energy became con- 
fined to discrete channels, causing erosion and downcutting. 

Homesteaders and ranchers followed the trappers. Graz- 
ing practices on the rangelands of eastern Oregon were 
similar to those throughout much of the West and relied 
primarily on year-long or season-long (April-October) use. 
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cent uplands. Any attempt to generalize 
about ri parian areas and streams obviously 
ignores the exceptions that exist. We never- 
theless feel that historic patterns of land 
use have left most riparian areas of eastern 
Oregon in a far less productive state than 
their natural potential. 

Part of the problem with riparian-area 
management is perception. When changes 
are dramatic, such as during a large flood, 
the consequent damages are attributed to 
"acts of God," even by nonbelievers. Even 
an observant person living along a creek 
may not detect the subtle changes in stream 
character and vegetation composition that 
are occurring with time. While each genera- 
tion may be aware only of seemingly small 
and incremental changes, the cumulative 
effect of these changes over long periods of 
time can be substantial. Many people have 
never seen a "healthy" rangeland riparian 
area, since degradation was widespread 
before many of us were born. The whole 
picture may not be obvious even to oldtim- 
ers, because many changes occurred before 
the turn of the century. Attempts to estab- 
lish what presettlement stream systems 
and riparian areas were like by searching 
the early literature are not always success- 
ful. Journals of early fur trappers and ranch- 
ers, however, do provide glimpses of how 
riparian areas may have looked originally— 
glimpses showing that significant changes 
have occurred. 

The Fallacy of Floods and the Fortitude 
of Vegetation 

We often assume that floods inevitably 
have undesirable impacts. While flood dam- 
age may be great in watersheds with dete- 
riorated riparian and upland areas, floods 
are not always catastrophic. Streams typi- 
cally transport large amounts of sediment 
during floods, and sometimes channel chan- 
ges are swift and desirable. However, on 

streams with sufficient diversity and cover of riparian vegeta- 
tion, bank building through the deposition of sediment 
occurs during high flows. 

The exact species composition of riparian vegetation var- 
ies from area to area and depends on elevation, soils, geol- 
ogy, topography, and climate. Generally, plants with strong 
root systems are required to hold streams and riparian zones 
together. In eastern Oregon, the willows, sedges, and rushes 
fit this requirement admirably. Their stems provide rough- 
ness and resistance to flow. At high flows these species bend 
but do not break, and they are extremely effective at trapping 
sediment transported by the stream. Their root systems, in 
conjunction with other herbaceous vegetation, usually can 
resist a stream's erosive power. The importance of these 
species in maintaining bank stability, filtering, and deposit- 
ing sediment has long been underrated; they are essential to 

Fig. 2. General characteristics and functions of riparian areas. 

(A) Degraded riparian area • Little vegetation to protect and stabilize banks, little shading • Lowered saturated zone, reduced subsurface storage of water 
• Little or no summer stream flow 
• Warm water in summer and icing in winter 
• Poor habitat for fish and other aquatic organisms in summer or winter 
• Low forage production and quality • Low diversity of wildlife habitat 

(B) Recovered riparian area • Vegetation and roots protect and stabilize banks, improve shading • Elevated saturated zone, increased subsurface storage of water 
• Increased summer stream flow • Cooler water in summer, reduced ice effects in winter 
• Improved habitat for fish and other aquatic organisms • High forage production and quality 

High diversity of wildlife habitat 

These practices allowed livestock to concentrate their forag- 
ing in riparian areas, rather than on the adjacent hillslopes. 
As a result, many of the riparian areas in eastern Oregon are 
in a state of disrepair and degradation. Streams that were a 
perennial water source for early settlers may no longer flow 
in late summer. Channels that once handled spring runoff 
and summer freshets easily are now unstable and eroding. 
Where channel gui ly erosion proceeded unabated, extensive 
deep gullies now remain as monuments to a lack of apprecia- 
tion of how riparian areas function and maintain themselves. 

Many riparian areas are of marginal or no value for live- 
stock forage in their present state and lack productive habi- 
tat for fish, other aquatic organisms, and wildlife. They may 
no longer dampen flood peaks or assist in recharging sub- 
surface aquifers. Once-productive wet meadows are occu- 
pied by sagebrush, cheatgrass, or plants typical of the adja- 
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the integrity of stream channels and associated riparian 
areas. 

Vegetation is Important for Summer Streamfiow 
Riparian studies historically have been associated with 

efforts to reduce evapotranspiration "water losses" by re- 
moving streamside vegetation (primarily shrubs and trees). 
Such management practices were primarily intended to 
increase streamf low. While trees and shrubs can evapo- 
transpire more water over the course of a year than might 
evaporate from bare soil, this simple scenario ignores the 
more important beneficial hydrological consequences that 
shrubs (and trees, in some cases) can have in riparian areas. 

Woody species often provide local channel stability and 
and resistance to channel erosion so that other species 
(sedges, rushes, grasses, and forbs) can become estab- 
lished. As vegetation becomes established and total biomass 
Increases along a stream, channels typically begin to ag- 
grade (I.e., channel elevation will increase as sediment is 
deposited within and along the banks of the channel). With 
continued sediment deposition and bank-building, particu- 
larly along low-gradient channels, water tables rise and ulti- 
mately may reach the root zone of plants on former terraces 
or flood plains. Species composition and community struc- 
ture of vegetation occupying terraces or flood plains change 
dramatically, becoming dominated by typical riparian spe- 
cies. It should be noted that accelerated soil erosion from 
upland areas is neither needed nor desirable to produce the 
sediment necessary for bank building. Natural erosion rates 
typically provide enough sediment for successful recovery 
of a riparian area (Fig. 2). 

An aggradirig channel and a rising water table have many 
benefits. More water is stored during wet seasons, and slow 
release of this water may allow a stream to flow during the 
driest of summers. Hence a paradox: establishment of addi- 
tional vegetation In degraded channels can cause a stream to 
flow throughout the summer. Summer flows have improved 
in a variety of streams in eastern Oregon where riparian 
vegetation has been allowed to recover and stream channels 
have begun to aggrade. Such responses are happening in 
areas that receive, on the average, only 10 to 15 inches of 
annual precipitation. The important point is that streamside 
vegetation provides the key to improving the productivity 
and stability of riparian systems. This vegetation is also criti- 
cal in reestablishing perennial flow in degraded channels, 
where the slow release of water from increased subsurface 
storage can more than offset the amount used by streamside 
vegetation. 

To Graze or Not to Graze 
Adverse changes in streams and riparian vegetation can 

result from a wide variety of causes: changing climatic and 
precipitation patterns, more frequent flooding, altered beaver 
populations, heavy streamside grazing, improper use of 
upland watersheds or adjacent slopes, road construction 
close to channels, and others. On a geologic time scale, 
persisting uplifting of terrain may cause streams to entrench. 
Yet, when we look at all the factors that can and do influence 
the present condition of riparian areas in the West, livestock 
grazing is unquestionably a significant factor. Since grazing 
is intrinsically associated with the problems, it is also funda- 
mentally important in the solutions. Grazing management 
provides a major opportunity to improve riparian areas with- 
Out large expenditures of money. 

In the past, rangeland management and research have 
focused largely on trying to understand and increase pro- 
ductivity from upland areas and plant species. Because the 
riparian community occupies such a small portion of a 
watershed (less than 0.5% of eastern Oregon rangelands), it 
may have been assumed that riparian plants responded to 
grazing pressure similarly to upland species. Unfortunately 
this is not the case. Species in "recovered" riparian areas are 
numerous and diverse in their requirements and responses 
to grazing, and our understanding of how these species 
interact and function as communities is limited. We do know 
that continuous heavy grazing of riparian areas can cause 

long-lasting detrimental effects. Grazing needs to be closely 
managed in both riparian areas and uplands for recovery of 
degraded streams to begin. Timing is particularly crucial for 
riparian areas. Allowing vegetation to grow all summer, only 
to graze it heavily in the fall, can eliminate chances for recov- 
ery. Springtime grazing in some eastern Oregon riparian 
areas allows for vegetation regrowth throughout the summer, 
so vegetation still provides stability to channels and banks 
during periods of high runoff. This grazing strategy also 
allows for rest during the growing season of upland plants. 

Grazing Fees and Riparlan Condition 
Because riparian areas are usually limited in size, allot- 

ment administration usually includes them in adjacent land- 
forms and vegetation types. The importance of narrow ripar- 
Ian areas in allocation of AUMs (Animal Unit Months) for an 
allotment thus becomes relatively insignificant. For exam- 
ple, riparian areas on public lands in eastern Oregon com- 
prise, on the average, about 4 acres of land along each mile 
of stream. Because streamside zones are subsumed in the 
adjacent uplands, they are typically allocated at the same 
intensity of forage use, often only one AUM for every 13 to 16 
acres. Assuming the current public land grazing fee of $1.35 
per AUM, the revenue from grazing in riparian zones is 
approximately 35 to 40 cents per mile of stream. Riparian 
vegetation actually is grazed more intensively than any other 
portion of an allotment, and at a rate much greater than one 
AUM per 13 acres. Consequently, forage on the rest of the 
allotment often is underutilized. Asa result, the overall health 
of riparian zones continues to decline because of concen- 
trated livestock use along streams. 

Efforts are currently underway in Congress to raise live- 
stock grazing fees. With respect to riparian areas, however, 
the dollar value of an AUM should not be the issue. Instead, 
we need to focus on management of the land. Riparian man- 
agement will not improve just because more is charged for 
using these lands. Perhaps no fee should be charged when 
management is improving the riparian area, but a high fee for 
areas where current management precludes recovery. We 
need to concentrate our efforts on improving riparian vege- 
tation and companion resources—that's the real Issue. 

Grazing Strategies and Riparian Recovery 
Some people consider the current condition of riparian 

areas to be acceptable; however, we suggest that it is not 
acceptable along many streams. The continued use of graz- 
ing systems that do not include the requirements of riparian 
vegetation will only perpetuate riparian problems. Ranchers 
and managers of public lands need to select riparian areas 
for long-term demonstration sites where nontraditional graz- 
ing strategies can be tested and the results compared with 
naturally recovering systems. These strategies should be 
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directed toward the recovery of both biological systems 
(vegetation diversity and structure) and physical systems 
(channel characteristics and hydrology) and should entail 
various seasons of use, levels of utilization and exclusion, 
classes of livestock, and so forth. Such demonstration areas 
would provide important reference sites against which the 
characteristics of riparian systems managed in the standard 
manner can be evaluated. Describing and monitoring chan- 
nel characteristics and streamside vegetation should be an 
important component of these demonstration studies. 

Demonstration areas that are established need to be con- 
tinued over several years, for the recovery of riparian areas is 
not always rapid. Time is required for Mother Nature to work 
her magic, and changes may not be obvious within the first 
few years. Where a channel is currently beginning a cycle of 
erosion, seed sources for native riparian species are absent, 
channel gradients are steep, or silt loads are low, recovery 
may require decades or longer. From the perspective of 
future generations, perhaps the actual rate of recovery is 
relatively unimportant, as long as management is nudging 
streams and riparian systems in the "right" direction. 

Recovery can be extremely rapid along low gradient 
streams that traverse alluvial valleys were streams carry 
substantial loads of silt during high flows. As production of 
vegetation increases, these areas may appear to be produc- 
tive and stable systems once again. However, initial vegeta- 
tion "expression" should not be confused with vegetation 
"succession" (Fig. 3). As vegetation succession progresses, 
the plant diversity in riparian areas increases greatly. Chan- 
nel characteristics also change. Wide shallow channels, with 
either flattened banks or steep eroding cutbanks, are replaced 
by narrower, deeper, and more stable channels with well- 
vegetated banks. 

AUMs and Ecosystem Health 
Recently there has been considerable debate about excluding 

livestock from riparian areas as the solution to the riparian 
problem." In some cases, such a drastic change may be the 
most appropriate way to begin recovery. For many streams, 
however, total livestock exclusion is not necessary; livestock 
grazing and healthy riparian systems can coexist even dur- 
ing recovery. Although the season and intensity of use need 
to be controlled carefully, experience in eastern Oregon is 
beginning to show that the number of available AUM5 in 
many riparian areas can increase as recovery occurs. 

When vegetation succession starts and the riparian system 
begins to function properly, it moves towards a more produc- 
tive and healthy ecosystem (Fig. 3). At this point, all the 
benefits of a healthy riparian area will begin to reappear, 
including increased AUMs for livestock, improved habitat for 
wildlife and aquatic organisms, more stable channels, im- 
proved water quality, a shift toward perennial streamf low, 
reduced flood peaks, and others (Figs. 4, 5, 6, and 7). Allow- 
ing grazing only at certain seasons is an investment in the 
health of the riparian system, and this investment will pay off 
in improved future productivity. 

Once recovery is underway, it is tempting to relax man- 

agement prescriptions and return to previous grazing practi- 
ces. Early successes in forage production may intensify the 
pressure to increase AUMs immediately. It's hard to leave 
"unused forage" along a healthy riparian area, but it must be 
left to maintain the integrity of the system. A few years of 
grazing at inappropriate times can quickly undo what may 
have taken years to establish. 

Each Steam System Is UnIque 
Each stream has unique combinations of channel mor- 

phology, streamside vegetation, hydrology, geology and 
soils, and so forth. The vast array of conditions may lend 
credibility to the concern that the pattern of riparian recovery 
observed on certain streams may not occur on other stream 
systems. Our knowledge of recovery rates is indeed imper- 
fect, and quantitative predictions are not always reliable on a 
site-by-site basis. Additional research on arid-land riparian 
systems is certainly needed to improve understanding of 
many questions: 

1. Which riparian areas have the greatest potential for 
vegetation response (increased productivity and spe- 
cies diversity)? 

2. In which areas will vegetation succession occur quickly, 
and what pathways will this succession take? 

3. Which streams have the greatest capacity for storing 
subsurface water and regulating stream flow? 

4. Which streams have the greatest potential for filtering 
and storing sediment and improving water quality? 

5. Which riparian areas have the greatest potential for 
increased AUMs, and how can the preferred timing and 
intensity of use be determined? 

6. To what extent will habitat for wildlife and fish improve? 
These major gaps in our knowledge indicate tremendous 

opportunities for research and innovative management as 
we move toward understanding the function of riparian areas 
and the wide array of benefits they provide. It is perhaps a 
sad commentary that, with few exceptions, researchers and 
managers have long ignored opportunities for managing 
riparian areas. Some managers, preoccupied with a lack of 
knowledge about the ultimate potential of riparian sites, may 
use this as a rationale for taking no action. This is folly. 
Perhaps the major question to be addressed, given our cur- 
rent state-of-the-art, is—are we allowing succession to 
occur? 

Structures and Streams 
Many proponents of improved riparian management would 

like to spend large amounts of money to correct riparian 
problems. Additional funds are needed to assist in changing 
grazing strategies, but only spending large amounts of 
money to build instream structures (e.g., gabions, dikes, 
check dams, rip-rap, sills) or structurally modify channels 
will seldom "solve" riparian problems. Building expensive 
instream structures without solving the problems associated 
with management of riparian vegetation allows managers to 
sidestep difficult decisions. 

By placing permanent structures in a channel, we are 
attempting to lock the stream into a fixed location and condi- 
tion. However, alluvial streams naturally develop and func- 
tion by continual channel adjustments as flow and sediment 
loads vary. These incremental changes allow streams to 
withstand the wide range of dynamic forces that occur as 
flows fluctuate rapidly during storm runoff. None of the 
changes in channel characteristics and riparian vegetation 
shown in Figures 3 through 7 resulted from structural addi- 
tions to the streams. Even where structural additions to a 
channel may help recovery, we often install structures in 
sections of stream where they are not needed, because we 
rarely allow several years of vegetation recovery before iden- 
tifying where they might do the most good. Improvement of 
riparian areas cannot be expected without changes in graz- 
ing management. 
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Fig. 4. Vegetation and channel responses (A) end (B) after 3 years of 
rest followed by spring (May) grazing. Note the decreased width 
and increased sinuosity of the stream channel as recovery 
proceeds. 

Fig. 5. Ten years (1976-1986) of vegetation and channel responses 
(A) before and (B) after 5 years of rest followed by 5 years of a late 
winter (Feb)/early spring (March) grazing system. Grazing use 
increased from 72 AUMs in 1976 to 313 AUM5 in 1986. In 1976, 
banks were poorly defined and the stream was actively eroding the 
steepcutbankon the left. In 1986, the cutbank had been stabilized 
by vegetation. The channel had also narrowed, as vegetation sta- 
bilized stream banks being built from sediment deposits. 

in the rush to install expensive and often counterproduc- 
tive structures, we have ignored what should be the primary 
management focus—restoring streamside vegetation. In 
contrast to structures, riparian vegetation can maintain itself 
in perpetuity as new plants continually replace those that 
die. Riparian vegetation allows streams to function in ways 
that artificial structures cannot replicate. The resiliency that 
these plants provide allows riparian systems to withstand a 
variety of environmental conditions. 

The View at the Crossroads 
We have presented several issues and concerns that can 

FIg. 3. Vegetation "expression" (A) versus vegetation "succession' 
(B). The "expression" photo, taken in 1976, reflects species pres- 
ent under heavy grazing that were simply allowed to mature. The 
"succession" photo, taken in 1984, shows changes that can occur 
as grass, willow, sedge, end forb species increase. Note the nar- 
rowed channel and the well-protected, overhanging banks of the 
recovered stream. 

B 



Ran gelands 9(6), December 1987 265 

6A 

significantly affect the approach to managing riparian areas. 
Private land owners and users and managers of public lands 
need to reconsider the effects of current management activi- 
ties on riparian areas. All riparian areas cannot be improved 
immediately to improve the functioning of riparian systems 
to arrive at productive and self-perpetuating riparian areas. 

A word of caution is appropriate. As we endeavor to focus 
on restoring and enhancing the unique attributes of riparian 
areas, we must not forget the need to manage upland areas 
properly. Upland areas occupy up to 99% of eastern Ore- 
gon's rangeland watersheds and are an essential component 
of any land-management program. They also influence pro- 
foundly the ultimate character of the downslope riparian 
areas. 

We are at an important crossroads in the management of 
riparian areas. Members of the livestock industry can provide 
leadership in understanding and solving complex riparian 
questions. Their support is critically needed for studies that 

will have long-term payoffs. More importantly, they need to 
support changes in grazing strategies and other uses in 
managed riparian areas. A fresh start at establishing dia- 
logue between ranchers, land managers, biologists, hydrol- 
ogists, environmental groups and the general public is 

mandatory. 
If confrontation politics continue, grazing riparian areas 

on public lands may be eliminated, and we may lose the 
option of managing riparian systems for livestock produc- 
tion. The American public is becoming increasingly involved 
in both public and private land use issues, even though most 
people live in urban areas well away from rangelands. If the 
riparian management issue were placed on a national ballot 
today, is there any doubt which way the vote would go? The 
timing is ripe for ranchers and other land managers who 
operate on private or public lands (riparian vegetation 
doesn't know the difference) to initiate management strate- 
gies that will allow our stream and riparian systems to 
approach their productive potential. 
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FIg. 6. A wide, entrenched channel system that has incised 5 to 15 
feet into silty-clay deposits. View (A) shows the area in 1968. View 
(B) shows the same area 16 years later, after exclusion from 
grazing. Note the expanded riparian area, as the water table in flu- 
ences vegetation composition across the entire bottom. Perennial 
stream flow does not occur during relatively dry summers either 
upsteam or downstream of the exciosure. Within the recovered 
section, however, the stream now flows continuously even during 
dry summers. 

FIg. 7. Vegetation and channel responses (A) before and (B) after 8 
years of exclusion from grazing. Water now flows throughout the 
summer in a formerly ephemeral channel. The channel bed is 

gravel but previously was primarily fine sediments (Silts and 
clays). These fine sediments are now being deposited at high 
flow—for example, on the left bank. The steep cutbank in the 
background, along the right side of the stream, is no longer being 
actively eroded by the stream. 
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Range managers might well ask, "Will the real cheatgrass 
stand up and be recognized?" Cheatgrass is a major forage 
species in the Intermountain area. This introduced annual 
grass Is also a major range weed and its herbage provides the 
fuel that triggers many of the disastrous wildfires that occur 
on sagebrush rangelands. Competition from cheatgrass for 
moisture Is the major factor limiting the establishment of 
perennial forage species, forbs, grasses, or shrubs on most 
big sagebrush rangelands. Cheatgrass is the classic exam- 
ple of a plant species that Is difficult to live with, but would 
cause disruptions in forage bases if the range livestock 
Industry was forced to live without it. Cheatgrass has 
become a center of discussion in ecological theory and a 
growing political issue. 

Origin and Distribution of Cheatgrass 
The origins of cheatgrass are obscure. Apparently, the 

species evolved in southwestern Asia in the same area where 
sheep, goats, and cattle were first domesticated. Cheatgrass 
has followed in the shadow of man and his flocks to some of 
the world's more remote rangelands. 

Cheatgrass is widely distributed in the United States 
occurring in all areas except for the coastal southeast. In the 
Pacific northwest, cheatgrass Is a serious weed in fields of 
grass grown for seed production. In the Palouse wheat coun- 
try of eastern Washington and northern Idaho, cheatgrass is 
a pest in fields of winter wheat. A population density of 10 
cheatgrass plants per square feet will give an average 27% 
reduction In wheat yield. Cheatgrass continues to be a prob- 
lem in winter wheat areas through Montana down the west- 
ern Great Plains to Oklahoma. On semiarid rangelands, 
cheatgrass reaches its greatest development on degraded 
big sagebrush/bunchgrass ranges in the Intermountain area 
between the Sierra-Cascade and Rocky Mountains. Despite 
the abundance of alien grasses on the annual ranges, cheat- 
grass is relatively rare on the California ranges with Mediter- 
ranean climates. 

With its wide distribution, cheatgrass has been labeled 
with a variety of common names. In local areas ranchers may 
refer to the annual as bronco grass or six-weeks grass. The 
Weed Science Society of America adopted the common 
name of downy brome for Bromus tectorum to distinguish it 
from cheat (Bromus secalinus). 

Cheatgrass was probably introduced into the United 
States independently several times. It was first reported in 
the far western United States near the end of the 19th cen- 
tury. The trained botanists David Griffith and P.B. Kennedy 
failed to report cheatgrass in northern Nevada during the 

course of extensive field surveys at the turn of the century. 
The first report of the annual grass in Elko County, Nev., 
occurred in 1906. Once introduced to the sagebrush range- 
lands, cheatgrass spread in the biological vacuum created 
by excessive grazing and reduction of the native herbaceous 
vegetation after 1870. 

Cheatgrass spread rapidly through the sagebrush ranges. 
Following World War l,the country had fallen into an agricul- 
tural depression, and numerous dryland homesteads along 
the Snake River plains of Idaho were abandoned. Often the 
sandy-loam textured surface soils were subjected to wind 
erosion before being colonized by the alien weed, Russian 
thistle. Gradually the Russian thistle gave way to tumble 
mustard or tansy mustard, and finally the fields were covered 
with cheatgrass. Disturbance by spring grazing or even 
rodent activity was sufficient to perpetuate this successional 
continuum with cheatgrass always coming out on top. R.L. 
Piemeisel was assigned to do something about the problem 
of abandoned cropland, not as a range manager, but as an 
entomologist interested in eliminating the broadleaf species 
in these successional communities because they were alter- 
nate hosts for leafhoppers. In a series of papers, Piemeisel 
enumerated the stages in succession that led to cheatgrass 
dominance and suggested that plant succession on millions 
of acres of sagebrush rangelands was irrevocably changed. 
Piemeisel speculated that wholesale accelerated erosion 
would have occurred over vast areas if the alien weeds had 
not been available to colonize abandoned farm lands during 
the 1930's. 

Adaptation of Cheatgrass 
Cheatgrass is an adaptable species. In areas like the 

Palouse of the Pacific Northwest, seeds (caryopses) of 
cheatgrass germinate in the fall with the first effective rain. 
Grant Harris of Washington State University had shown how 
roots from fall-germinated plants of cheatgrass continued to 
elongate during the winter while the aerial portion of the 
plant remained a prostrate rosette. The developed root sys- 
tem provided a competitive advantage to cheatgrass seed- 
lings in the spring when temperatures are adequate for shoot 
growth. In the more arid portions of the Great Basin, cheat- 
grass germinates in the fall about once every five years. 
Usually by the time effective moisture is received, it is too 
cold for germination. In this more arid environment germina- 
tion occurs in the early spring and cheatgrass must complete 
its life cycle before soil moisture is exhausted. 

Duringthe 1940'sJoseph Robertson in Nevadaformulated 
the concept that cheatgrass-dominated communities in the 
sagebrush/grasslands were closed to the establishment of 
seedlings of perennial grass because of competition from 
this annual grass. Detailed laboratory and field studies by 
R.A. Evans and R.E. Eckert, Jr., in Nevada and Grant Harris 
and associates in the Pacific Northwest confirmed that avail- 
able soil moisture was the limiting seedling establishment 
factor in these cheatgrass-dominated sites. As few as four 
cheatgrass plants per square foot could out compete crested 
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wheatgrass seedlings. The seedlings of native bunchgrasses 
were even less competitive. Seedlings of bluebunch wheat- 
grass could only hope to establish in competition with 
cheatgrass during seasons with exceptional summer precipita- 
tion. 

Piemeisel offered the explanation for succession in cheat- 
grass dominated communities that the first plant species to 
mature won the competitive battle. Cheatgrass matured 
before tumble mustard and tumble mustard before Russian 
thistle. Studies of the microenvironmental parameters that 
control germination have shown that the microtopography 
and litter coverage on the seed bed coupled with the inherent 
potential of the seeds to germinate under specific tempera- 
ture and moisture regimes determine the direction and 
speed of secondary succession. Most of the cheatgrass 
seeds fall to the surface near the parent plant, but a signifi- 
cant number of seeds are assured some long distance dis- 
persal by the awns sticking in the coats of animals or in range 
managers' socks. Cheatgrass seeds cannot absorb moisture 
fast enough from the seedbed surface to initiate germina- 
tion, especially under semiarid conditions. The seeds must 
work their way into cracks or litter to find suitable safesites 
for germination. Often the seed mass provides the necessary 
litter for a portion of the crop to germinate. 

In the Intermountain area, the seeds of most populations 
of cheatgrass are highly viable and ready to germinate at 
maturity. On the Great Plains where summer rains can occur, 
cheatgrass seeds have an afterripening requirement that 
protects against germination until fall. it has been found that 
seeds initially ready to germinate, but not dispersed in favor- 
able locations for germination, can acquire a dormancy. This 
environmentally acquired dormancy gives cheat- 
grass seeds the best of two worlds with respect to potential 
establishment. The seeds are poised to occupy all available 
sites that will support germination. Seeds that acquire dor- 
mancy provide a reserve to renew the population in case of 
environmental disasters. The dormancy normally breaks 
down slowly over a 2 to 3 year period. The germination of 
dormant seeds can be stimulated by increased concentra- 
tions of nitrate. in a long wet spring with abundant nitrifica- 
tion, many cheatgrass seeds lose dormancy and germinate. 

Replacement of Cheatgrass 
Overa million acres of the29 million acres of degraded big 

sagebrush communities in Nevada have been converted to 
crested wheatgrass. The conversion of cheatg rass-domina- 
ted areas is much more difficult. 

High technological methods have been developed to take 
advantage of weaknesses in the biology of cheatgrass, i.e., 
failure to germinate on the surface of seedbeds, while accen- 
tuating physical aspect of seedbeds to favor the perennial 
seedlings. Weed control with herbicides incorporated with 
revegetation techniques involving furrowing during seeding 
have been developed that permit the establishment of desir- 
able forbs, grasses, or shrubs in areas dominated by cheatgrass. 

Grazing of Cheatgrass 
Charles E. Fleming realized during the 1930's that ranchers 

in Nevada were becoming increasingly dependent on cheat- 
grass as a source of range forage. Fleming showed them 
sagebrush rangeland cheatgrass has a short green feed 
period in the late spring. This short green feed period occurs 

when AUMs of forage from perennial grasses are most 
abundant and least valuable. Green forage is at a premium 
earlier in the year in March and April. During this time cheat- 
grass consists of seedlings or prostrate rosettes of virtually 
no harvestable forage production. In contrast, perennial 
grasses, both native and introduced, have greened up and 
grown enough to provide some early spring forage. Unfortu- 
nately, this is the time of year when native perennial grasses 
are most susceptible to damage from repeated grazing, 
which depletes the carbohydrate reserves needed for flowering. 

The climate of the Intermountain area is highly variable 
with wide differences in precipitation among years, making 
the production of forage or browse from native or introduced 
species highly variable. Burgess Kay showed that on good 
years, cheatgrass produces forage far surpassing the require- 
ment of the typical cow and calf operation. Of more impor- 
tance to the livestock producer is the lack of cheatgrass 
production in dry years. Cheatgrass herbage production can 
very easily approach zero with less than one seed produced 
per plant established. Production of herbage by native or 
introduced wheatgrasses during these very dry seasons is 
much lower than normal, but the perennial grasses always 
produce some herbage. 

Despite the major contribution that cheatgrass makes to 
the forage base of many Intermountain livestock operations, 
we do not have an abundance of hard data on how forage of 
this kind meets the nutritional needs of livestock. This is 
especially true for winter grazing of dry herbage of cheat- 
grass. Ranchers have observed that cattle on desert ranges 
will move rapidly through cheatgrass stands located several 
miles from watering points and only graze the seed heads or 
lick seeds of cheatgrass from the ground. 

Grazing of dry cheatgrass herbage may greatly increase 
the incidence of lumpy-jaw infections in cattle and cause 
severe eye injuries from the sharp seeds. Heavy production 
of cheatgrass herbage also leads to the occurrence of smut 
in the seed florets. Hereford cows grazing smutty cheatgrass 
have black faces. Grazing of smutty cheatgrass may also be 
dangerous to the grazing animals. 

Fire and Cheatgrass 
The ecology of cheatgrass cannot be separated from the 

occurrence of wildfires in sagebrush communities. Cheat- 
grass provides a fine-textu red fuel that dries by mid July and 
provides an easily ignitable fuel that allows fire to spread 
from shrub to shrub. Virtually every year some wildfires 
occur in sagebrush infested with cheatgrass. On years with 
above-average spring rainfall and subsequent high produc- 
tion of cheatgrass followed by dry summers, the stage is set 
for huge uncontrollable fires. Widespread dry lightning 
storms can set off fire storms such as occurred the first week 
in August 1964 in Elko County, Nev., which required an army 
of 3,000 fire fighters for suppression. During the summer of 
1985 over 1 million acres of rangeland burned in Nevada with 
500,000 acres burning in the Winnemucca District of the 
Bureau of Land Mangement, USD1. 

Wildfires in degraded sagebrush-cheatgrass communities 
create ideal conditions for artificial revegetation when fires 
burn hot. Brush is burned to the soil surface, most cheat- 
grass seeds are destroyed, and virtually weed-free seedbeds 
are created. Seeding of perennial grasses and other forage 
and browse species after these fires have a high probability 
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for successful establishment. Established perennial species 
reduce fire and soil erosion hazards and create a dependable 
source of forage for livestock and wildlife. 

Burned areas in degraded big sagebrush stands that are 
not revegetated are destined for long periods of dominance 
by cheatgrass. The time scale for natural return of perennial 
grasses on some of the burned, degraded sites in the Great 
Basin may well exceed a century even with the exclusion of 
the grazing of domestic livestock. The input of cheatgrass 
seeds into these ecosystems fuels the dynamics of small 
mammal populations whose activities create enough distur- 
bance to perpetuate cheatgrass. During the time that cheat- 
grass dominates, the stand is preconditioned to reburn, 
further retarding succession. This process has been des- 
cribed as a downward spiral of concentric cycles of degrada- 
tion leading to the dominance of annuals. 

Public land management agencies have definite policies to 
follow in establishing rehabilitation programs for areas of big 
sagebrush burned in wildfires. For large fires, an interdisci- 
plinary team is formed to evaluate the burned resource area. 
The team of managers has to accept environmental and 
economic trade-offs that occur in various shades of gray 
rather than absolute black and white. 

For example, a basic decision facing range managers eval- 
uating burned areas is the density of perennial grasses that 
remain in the stand. If there are enough perennial grasses, 
they will profit from the environmental parameters released 
by the burning of the brush, especially water and nitrate- 
nitrogen. The managers must estimate how many of the 
bunches of perennial grass will sprout after being burned. 
This is a judgment based on the species of perennial grass 
present, and the seasonal timing and intensity of the wildfire 
that destroyed the community. 

In the Winnemucca District of the Bureau of Land Man- 
agement, U.S. Department of Interior, a total of 127 wildfires 
burned an estimated 515,912 acres in 1985. The resource 
evaluation team had to decide on a course of action that 
would most readily restore the devastated range resource on 
this large area. The team recommended that 355,380 acres of 
this burned area not be seeded because there were sufficient 
perennial grasses to respond after the fire to provide an 
adequate forage base. It was determined that 68,550 acres 
did not have sufficient perennial grasses to respond after the 
fire or represented on active erosion hazard. These critical 
areas were planned to be seeded with exotic species of 
herbaceous forage species. 

The burned area of 423,930 acres that was rested will be 
closed to grazing for 2 years to allow for either the natural 
recovery of the remnant perennial grasses or the establish- 
ment of the seeded plants in order to reestablish the peren- 
nial forage base that was destroyed by the wildfires. This was 
not a simple nor an easy decision. During the 2-year rest 
period, this scale of closure will severely impact the local 
ranching economy and, especially in the second year, 
cheatgrass will increase and pose a fire hazard. 

The decision to rest from grazing will enhance the vigor 
and hopefully the density of native perennial grasses. Through 
this rest and seeding, the entire range can be brought back to 
perennial grass domination. Portions of the burned area 
(91,980 acres) were left open to grazing. These areas were 
dominated by annuals before the fire, are deemed unsuitable 
for seeding, or are too small to manage as separate units. 

Reproduction of Cheatgrass 
In an exhaustive review of the literature, Klemmedson and 

Smith commented on the continued search by eco-physio- 

Typical early spring scene on big sagebrush ran geland. Cows and calves are on area in foreground that has previously burned in wildfire 
and is dominated by cheatgrass. Production of cheat grass herbage is very limited at this season. 
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logists for the characteristic that allows cheatgrass to be 
such a competitor. We have proposed that it is not a single 
characteristic, but rather it is a genetic and breeding system 
that is responsive to environmental change that contributes 
to the colonizing and persistence of cheatgrass. Cheatgrass 
has tremendous phenotypic plasticity. Densely packed stands 
of 1,000 plants per square foot are common with each plant 
producing 25 seeds. A single open grown plant with abund- 
ant tillers can easily produce 5,000 seeds. 

The breeding system of cheatgrass is vividly illustrated by 
following a population through a wildfire. The preburn popu- 
lation averages 1,000 plants per square foot. After the burn 
most of the cheatgrass seeds beneath the canopy of sage- 
brush plants are consumed by the heat associated with the 

burning of the shrub. A portion of the cheatgrass seeds 
located in the interspace among shrubs are also consumed. 
The next season the remaining seeds germinate and a popu- 
lation averaging 1 plant per square foot establishes. This 
sparse st'and utilizes the environmental potential, water and 
nutrients, released from competition by the destruction of 
most of the vegetation by burning. The cheatgrass plants in 
this sparse population exhibit phenotypic plasticity with 
abundant production of tillers, each supporting many f low- 
ers. The anthers of these flowers remain exerted from the 
florets for prolonged periods because of the vigor of the 

plants. This heightens the opportunity for cross pollination 
of the usually self-pollinated plants. A high portion of the 

seeds set the year after the burn are hybrids. 
Essentially, each cheatgrass plant in the 
preburn population is a self-pollinated 
inbred line. The hybrid seeds that germi- 
nate the second year after the burn express 
hybrid vigor just as hybrid cultivars of corn 
or crossbred cattle. The hybrid cheatgrass 
populations seem to explode to fully occu- 
py the burned site at the expense of seed- 
lings of most native perennials. Segrega- 
tions and recombination occur in subse- 
quent generations, but each new success- 
ful combination lapses back to the stable, 
self-pollinated means of reproduction. This 
means there is the opportunity for natural 
selection for cheatgrass plants adapted for 
growth and reproduction on the north, 
east, west, and south sides of a rock in a 

given habitat. 

Recent Changes in Cheatgrass Distribu- 
tion 

Considering what we know about the 
dynamic breeding system of this species 
and its capacity for near instant evolution in 
response to changing environmental con- 
ditioning, it is not realistic to assume that 
the distribution of cheatgrass will remain 
static over time. It is now apparent that 

Contrast in forage availability for cheatgrass 
and crested wheatgrass in the early spring. From 
April ito 15, cheatgrass is a small seedling or flat 
rosette on the soil surface with limited forage 
production or utilized forage. 

Fertilizer experiment on the Likely Table in northeastern Califor- 
nia where the combination of above average rainfall and nitrogen 
fertilization produced 6,000 pounds per acre of dry cheat grass her- 
bage. During some years cheatgrass production may be near zero 
on the same site. 
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cheatgrass has extended its range down from the typical big 
sagebrush communities into the more arid margins of the 
salt deserts of the Great Basin. The invaded areas support 
sparse native communities of shadescale and Bailey grease- 
wood. Dwight Billings, in a classic study of the Carson 
Desert, noted that the lower edge of the distribution of big 
sagebrush in the western Great Basin often reflects atmos- 
pheric drought rather than changes in soluble salt accumula- 
tions. The apparent spread of cheatgrass and wildfires onto 
the margins of salt deserts and into ranges of sand dunes 
may be a product of grazing management. Within the last 
decade, many year-long grazing permits have been changed 
to 9 or 10 month grazing under some form of deferred man- 
agement system. Ranchers have suggested that cheatgrass 
has increased under this form of grazing management and 
the periods of deferred grazing result in hazardous fuel accumula- 
tions. 

The expanded distribution of cheatgrass, no matter what 
the cause or the state of permanence has had immediate 
results. Normally there Is insufficient fine textured fuel in 
shadscale—Bailey greasewood communities to carry fire 
from shrub to shrub. Abundant cheatgrass herbage changes 
this, not only for the season of production, but for several 
seasons afterward. In the aridity of the shadscale zone 
cheatgrass herbage cures and does not rot and disappear 
after a single winter. The standing second or third year's 
growth Is dry and ready to burn by late spring. A large portion 
of the half million acres of the area burned in the Winne- 
mucca, Nev., and Susanville, Calif., Districts of the Bureau of 
Land Management in 1985 occurred in shadscale or sand 
dune plant communities rather than big sagebrush. Shrubs 
provided a major source of forage on these ranges, espe- 
cially digestible protein. These shrubs may have stand renew- 
al processes requiring decades. The technology for revege- 
tating these burned communities does not exist. This has 
great practical significance in range management. Ecologi- 
cally, the burning of these desert ranges introduced a radi- 
cally new and catastrophic form of stand renewal to this 
group of plant communities. 

The spread of cheatgrass from typical big sagebrush 
ranges into the margins of the salt deserts is not the only 
expansion of the range of this annual in the Great Basin. 
Over the last decade, knowledgeable observers believe there 

has been an increasing frequency of cheatgrass in higher 
elevation aspen parklands and pine woodlands. The conse- 
quences of cheatgrass in these areas of higher environmen- 
tal potential for the growth of perennial grasses is not totally 
understood. 

Cheatgrass and Range Management 
Charles E. Poulton inspired several generations of range 

science students with lectures on the scientific basis for 
range management. He considered one of the basic tenets of 
American range science to be the use of departure from 
climax to judge range condition. This extension of the eco- 
logical philosophies of Clements, Dyksterhuis, and Daub- 
enmire has gained wide acceptance in range management. 
The role of alien weeds such as cheatgrass in such a system 
of range condition assessment has always created problems. 
As interpreted by the regulations of most public land man- 
agement agencies, cheatgrass has been given varying value 
in establishing the existing forage base on a given grazing 
allotment. Most public land management agencies give the 
highest credit for utilization of cheatgrass during the spring 
or fall when it is green (i.e., 60% in the Winnemucca BLM 
District). Proper grazing use factors decrease dramatically 
for other seasons when preference for the dry herbage of this 
species diminishes (i.e., 20 and 30%, respectively, in the 
summer and winter seasons of use). 

We are not passing judgement on the validity of such 
assumptions as long-term goals and standards for the qual- 
ity of public lands. We do point out, however, the step from 
management for perennial grass to grazing management of 
cheatgrass is a major one that range science in America 
seems reluctant to take. 

The growth of the new wave of ecologists, termed land- 
scape ecologists, may offer a means of accomplishing this 
step. Landscape ecology suggests that man and his distur- 
bances are the center of all ecosystems and the concept of 
stable plant communities in equilibrium with their pristine 
environmental potential has outgrown its usefulness. If 
landscape ecology can accommodate the reality of cheat- 
grass in big sagebrush communities without unduly com- 
promising the current standards of range condition, it will 
truly be the new wave of range ecology. 

One of the most difficult decisions for a public land man- 
ager to make is the reclassification r' ig sagebrush/bunch- 
grass rangeland to annual grasslanc sed on dominance by 
cheatgrass. Based on the historic concept of the manage- 
ment of sagebrush/bunchgrass ranges, it amounts to saying, 
"We have failed". That is a collective "we" which includes 
researchers, ranchers, and land managers. The decision to 
manage for cheatgrass instead of native perennial grasses is 
most often considered for the most degraded of big sage- 
brush rangelands where environmental potential is limiting. 
These sites have limited potential because they receive scant 
rainfall, are easily eroded, and are outside the potential for 
current revegetation practices. Such harsh sites seem the 
last place to give a new standard of environmental quality 
that involves accepting less as adequate. One disturbing 
factor about managing for cheatgrass is that our knowledge 
base for such management may be less developed than for 
managing the grazing of perennial grasses on the same site. 

In the meantime, ranchers should be aware that reports of 
cheatgrass as wonderful winter forage are just a spark away 
from no forage and, in the case of public rangelands, no 
forage for 2 or more years. 

Emigrant Pass near Elko, Nevada in 1964. Exceptional spring 
precipitation produced 4,000 pounds per acre of cheatgrass forage. 
This area burned that season in the 400,000 acre fires form that swept 
Elko County. 
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A Riparian Research Program 
Mike Prouty 

"What would you do with a riparian, if you could catch 
one?" Personnel of the Forest Service's intermountain Re- 
search Station's new riparian research program often begin 
talks to civic and community groups with such a question— 
recognizing that their research topic isn't exactly a house- 
hold word. Although the term may not be well known, many 
public resource managers in the Intermountain West believe 
that conflict surrounding the management and use of the 
productive and sensitive land adjacent to lakes, streams, 
seeps, and springs Is potentially one of the most explosive 
land management issues. 

The days when disagreements were settled with a six-shot 
revolver are history. But conflict over, and abuse of, riparian 
areas has continued to the present. Human activity in ripar- 
ian areas—home building, crop production, road construc- 
tion, mining, timber harvesting, recreation, and grazing— 
has jeopardized the ability of these areas to provide what has 
been demanded of them. 

The intermountain Research Station has responded to the 

Author is public information officer, Intermountain Research Station, Forest 
Service, Ogden, Utah. 

growing interest and controversy over competing uses for 
riparian areas. The new "Riparian-Stream Ecology and Man- 
agement" research work unit, based at the Forestry Sciences 
Laboratory in Boise, Idaho, is chartered "to improve the 
understanding of riparian and stream habitats and improve methods 
of managing them for the conservation of resources and 
production of livestock, wildlife, and fish." 

The project leader is range scientist Warren Clary. Other 
members of the unit include research fisheries biologist Wil- 
liam Platts, wildlife biologist Dean Medin, botanist Nancy 
Shaw, fisheries biologist Richard Torquemada, range tech- 
nician John Kinney, and economist Fred Wagstaff, who 
helps part-time. 

The new unit will build upon a foundation of work estab- 
lished during 10 years of research by Platts. Establishing 
research plots in Nevada, idaho, and Utah, Piatts studied the 
effects of damaged riparian areas of fish production. His 
work has provided evidence that livestock grazing, road con- 
struction, timber harvest, and mining in riparian areas can 
reduce the capacity of streams to produce fish, and that the 
impact of damaged riparian areas can be severe and far 
reaching. 

Streams and their associated riparian areas provide fish and wildlife habitat, and livestock forage. 
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With the concentration of expertise from a variety of scien- 
tific disciplines now focused on this issue, the new unit has 
become a center of Forest Service riparian research. Members 
of the unit bring different perspectives to bear on a variety of 
aspects. in response to the recreational values of nongame 
wildlife, Medin will use his wildiife background to study how 
iivestock grazing in riparian areas affects the habitat of small 
mammals and birds. Shaw wiil utilize her botany training to 
develop handling and planting techniques for woody plants 
such as wiilow, cottonwood, and aider. These species can 
help rehabilitate damaged riparian areas, by stabilizing 
streambanks, providing shade and shelter for wildlife, and 
furnishing organic material to streams. Wagstaff provides an 
important economic focus to the probiem of competing uses 
on riparian areas. He'll address such questions as, "How 
many added recreation days of fishing justify the expense of 
fencing a stream?" He'll also study the cost effectiveness of 
various management practices and techniques. 

The project will not be without heip. According to Ciary, 
Nationai Forest and BLM personnei will be important partners 
in the work of project personnei. "We have worked closely 

with National Forests in idaho and Nevada, and with BLM 
folks in idaho, Nevada, Oregon, and Utah in estabiishing 
numerous study plots." 

One probiem personnel in the new research work unit 
must tackle is the variabiiity of riparian areas. Some areas are 
able to withstand heavy use by man and his animals with little 
damage to streambanks, loss of forage and wildiife cover, or 
reduced fish production. Other areas are very fragiie, and 
will be severely damaged by even moderate use. Some areas 
recover quickly from impacts, others wiii show the scars of 
disturbance for many years. 

Why the variabliity? The structure of streams varies—from 
smali, fast-moving relatively straight streams, to larger, 
older, slower-moving, meandering streams. Some streams 
run through highiy erodible material whiie others iie in very 
hard, durable rock. in addition, the character of streams and 
riparian areas is influenced by topography, soii types, 
weather patterns, and vegetative cover. 

"Because riparian areas are not all aiike, we simply can't 
generaiize our research findings," says Clary. "We need to 
establish study piots on many different sites to develop a feei 
for the range of conditions—and then we can develop asso- 
ciated management practices that apply in different settings." 

With their research mission established, personnei in 
place, probiems selected for study, and action plans written, 
the unit has set out on an aggressive 5-year program of work. 
Studies are being designed to provide information regarding 
different types of riparian areas. But what specifically wiii 
resuit from this work? 

Ciary stresses the practicai application of the work. "We 
want to develop an understanding of when, where, and how 
grazing of riparian areas is appropriate. With this knowledge, 
managers can develop livestock grazing practices specific to 
their unique situations. After we understand more about 
what's going on in riparian areas—how the various compo- 
nents of water, soil, topography, weather, animals, and 
plants interact—then we can devise management guidelines 
to ensure that man's activities won't damage the system." 

Debate over the use of riparian areas is likely to continue. 
The demand for water, grazing, fish production, and wildlife 
habitat will increase. But because of the attention Clary and 
others are focusing on the areas, the future of riparian 
areas—and all that they mean to the West—iooks brighter. 

Moving? Please try to give us four weeks notice. Send your 
present address table and the following form to: Society for Range 
Management, 1839 York Street, Denver, CO 80206. 

Name 

New Address 

City 
State Zip 

Riparian-stream research will lead to livestock grazing regimes 
that rehabilitate and protect riparian areas. 



Rangelands 9(6), December 1987 273 

High School Youth Forum in Boise 
The 1987 High School Youth Forum (HSYF) in Boise, 

Idaho, was a huge success with record-breaking attendance. 
There were 19 students from 12 sections who participated in 
the forum. Jason Johnson from Texas was this year's presi- 
dent and Judy DeBock from Florida was the vice-president. 
As returning participants they were able to assist the other 
students with many aspects of the HSYF. 

Sunday night we began with a get-acquainted pizza party 
sponsored by Helena Chemical Company and Dow Chemi- 
cal. Judy gave her award winning talk from last year to 
demonstrate to the students the type and quality of talks that 
were presented last year. The scheduling for the week was 
presented and discussed as well as plans for transportation. 

Monday, Brad and Jim Little took us on a tour of their 
integrated management ranches and showed us how it does 
work. The Littles have adjoining ranches around Emmett, 
Idaho, that they graze with cattle and sheep and cooperates 
with the Bureau of Land Management to form an ORV park to 
give the recreationists a place to go. Livestock is fenced off 
the property for the safety of the users. The tour included the 
feedlot where they custom feed cattle, the lambing camp 
where we were shown the lambing-mothering process necessary 
for a productive operation, areas reseeded to bring them 
back into production, and a trail seeding plot to determine 
which grasses are most competitive in their area. In 1986, 
they lost a major portion of their ranges to wildfires. They 
talked about the fire and the rehabilitation efforts that have 
been made on the country. 

Monday night we had our student-professional Interaction 
and had seven professional resource people (U.S., Canada, 
and Australia) take time to discuss with the students what 
their job entails. There were people in chemical sales, fores- 
try, wildlife biology, range research, hydrology, and range 
management who talked to the students individually to 
answer their questions about natural resource management 
careers. These career options were openly explored in the 

2-hour session. We enjoyed the meeting and hated to see it 
end. 

The talks were presented Tuesday morning to a packed 
room. Four judges scored the 17 papers that were presented 
for relevance, content, presentation, and graphics. The three 
top papers were separated by only 1 point. Krista Lee of 
Montana took first place, Denise Harmel of Texas took 
second, and Darrell Schneider of Nebraska took third place. 
The papers were all very good and a credit to the sections 
who sent delegates to represent them, and to the individuals 
who took the time out to develop the subjects. 

At the business meeting Wednesday night, Darrell Schneider 
was elected president of the 1988 HSYF of Corpus Christi, 
Texas. Some of the items discussed were: Allowing second- 
year youth forum students to return and participate in the 
forum, keeping the HSYF during the winter annual meeting 
to allow the students to associate with the college students, 
mingle and talk with professional resource people and learn 
what career options are open and which ones they are actu- 
ally interested in. 

Particular thanks is given to the Littles for the time they 
spent with us on the tour, to the judges who gave their time 
and talents to score the papers to the professionals who 
came for the student-professional interaction, and espe- 
cially to the sections who sponsored the students to attend 
the forum. We give a special thanks to the Idaho committee 
who went out of their way to make sure that we had every- 
thing that we needed to have a great forum. 

Brock Benson is the chairman for the 1988 meeting and 
already has some good ideas for the meeting. Contact him if 
you have any questions on a delegate from your section. His 
address is: 85 S.1.E., Tremont, Utah, 84337 or phone (801) 
257-5403.—Sherrl L. Mautl 

High School Youth Forum-ist Place 

If You Only See 
Green You May 
Soon End Up in the 
Red 

Krlsta V. Lee 

Montana 

It is estimated that half of the rangeland in the United 
States is producing 50% of its potential or less. Put this sad 
fact on top of low cattle prices, high overhead costs along 
with tight money, and it's easy to see how a ranching opera- 
tion could end up in the red. Ranchers are now pressed to 
find ways to make their operation more efficient. 
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A good place to start is with the rangeland. A rancher must 
remember if he is to be successful, he should consider him- 
self a grass farmer. Grass is his crop. His first consideration 
should always be for the benefit of his range grass. I doubt if 
there are very many ranchers that couldn't improve on some 
of their range. Historically it has been easy to take the range 
for granted. When there is a slack rein on range management 
it leads to a gradual slipping of range condition and produc- 
tion. The change for the worse comes about slowly and can 
catch one off guard. We must keep in mind, whatever the 
business, top managers have to know their business inside 
and out to get maximum efficiency. The same applies when it 
comes to using the range for grazing. 

Now I have a What's It Question. The clues to help you 
guess it are that they are all green in color, all the same size, 
they feel alike and look alike, yet differ in values. It's what I 
never seem to have enough of, "Dollar Bills!" It takes a closer 
look to separate the bills. We catch on at an early age which 
bills are worth the most. 

Just like the bills the native grasses are green and look very 
much alike. But take a closer look and they too differ in what 
they will produce. Yes, there are hundreds of native grasses 
that make their home on Montana's rangeland. For most of 
us it would be an impossible task to even try to learn all of 
these grasses. But wait a minute! I have noticed in the differ- 
ent areas that I have visited there are always about ten or 
fewer grasses that produce the majority of the forage. 

Should it be hard to learn a handful of grasses and know 
their management signals? I feel it is important to be able to 
identify the key grasses on your ranch and to know their 
response to grazing if you're to manage the range properly. 
The members of the grass family are like members of the 
human family. Some of them can accumulate more substan- 
tial assets than others. The rancher must know which 
members of the grass family are the best economists, that is, 
the ones that have the ability to produce the most forage. He 
must be able to recognize the undesirable plants and be able 
to identify them; in this way he can recognize when his range 
is improving or declining. I found that 75% of the forage on our ranch is produced by 
5 grasses. Three are decreasers. These are bluebunch 
wheatgrass, green needlegrass, and western wheatgrass. 
Two are increasers. These two are needteandthread and 
prairie junegrass. We have only a trace of cheatgrass but 
consider it a key grass to keep a close eye on as it constantly 
is wanting to get its foot in the door. 

In setting up a grazing system a rancher must understand 
some of the basic fundamentals of his vegetation. Thanks to 
the Montana 4-H project I have found that plant anatomy is a 
very helpful tool in learning to identify the key grasses. 

The plant anatomy parts that I like to use are the seed- 
heads, ligules, florets per spikelet, auricles, and the different 
types of root systems. The three types of seedheads are 
spike, panicle, and raceme. A spike seedhead has the spike- 
lets attached directly to the stem. A panicle seedhead has 
branches like a tree that the seedheads are attached to, 
unlike the raceme that has long branches with one spiketet 
attached to the end of each one. The three types of ligules, a 
paper like membrane that is between the stem and the leaves, 
are prominent, hairy or short, and absent or none. There are 

also three different numbers of florets that you can have in a 
spikelet; these are one, three, or more than three. Auricles 
help to attach the leaf to the stem; in some cases they can be 
clasping in others rudimentary or absent. There are only two 
types of root systems that are common in range grasses: 
these are fibrous and rhizomotous. These tools are the ones 
that I used to help identify the grasses on our rangeland 
along the base of the Snowy Mountains in Central Montana. 

Bluebunch wheatgrass, Montana's state grass, is definitely 
a key decreaser grass on our ranch. It has a slender spike 
seedhead, with a ligule that is very short. It has 6-8 florets per 
spikelet with short awns that are strongly bent when the 
seeds are ripe. The auricles are small and fragile. Bluebunch 
wheatgrass is a perennial bunchgrass with a fiberous root 
system. 

Green needlegrass, another key decreaser on our range, 
has a narrow panicle seedhead. The ligule is small and collar 
shaped with only one awned floret per spikelet. The auricles 
are absent. Green needlegrass is a tufted bunchgrass with 
fibrous roots. 

Western wheatgrass is considered a decreaser on our shal- 
low sites. The seedhead is rigid and a typical spike. The ligule 
is very small and hard to see with naked eye. There are 6-10 
florets per spikelet. The clawlike auricles stand out like a sore 
thumb. The roots of western wheatgrass are sod forming 
with creeping rhizomes. 

Needleandthread, a key increaser has an open panicle 
seedhead. The ligule is large and notched; there is only one 
floret per spikelet with a very tong awn. The auricles are 
absent. Needleandthread is also a perennial bunchgrass 
with just fibrous roots. 

Prairie junegrass is our second key increaser. The seed- 
head appears to be a spike but a closer look proves it to be a 
dense panicle. The ligule is small and often tipped with hairs. 
The spikelets have 3-5 florets per spikelet. The auricles are 
absent. Prairie junegrass is a rather short bunchgrass with 
fibrous roots. 

Cheatgrass is a key invader grass, an annual, and loves to 
get its foot in the door when you're not watching. It has a very 
open panicle seedhead often drooping and purplish in color. 
Its ligule is rather large and usually torn at the tip. There are 
more than 3 florets per spikelet. There are no auricles. Being 
an annual, cheatgrass has a shaltow fibrous root. 

It is hard to believe that over 300 million acres of range in 
the U.S. are producing 50% of their potential. Yet efficiency 
in production is very important in today's economy. Most 
ranchers have some rangeland that could be improved upon. 
No longer can the rancher take the grass for granted. He 
must learn to recognize the key range grasses and to watch 
for their signals of change in condition and production. The 
native range grasses provide the basis for red meat in our 
diet. Of all the things that live and grow upon this earth, grass 
is the most important. Should its harvest fail for a single year, 
famine would depopulate the earth. For those that don't take 
a closer look at their rangeland but just see the green may 
soon end up in the red! 

BIblIography 
Tips for "Grass" Idntlflcatlon Using V.g.tatlve CharacterIstIcs. 

(August 1968), Circular 1089. 
A GuIde for Montana Rang. Grass IdentIficatIon. (February 1963). 
250 Plants for Rang. Contests In Montana. Cooperative Extension 

Service Montguide. (February 1984), Circular MT. 8402 A. 
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Know Your Range Plant.. Montana Cooperative Extension Service 
(July 1978) 

Youth Range Manual 4-H Project Unit I and II 
Common Montana Rang. Plants Montana State University Range 

Science Club (Second Edition) 

High School Youth Forum-2nd Place 

Prescribed Burning— 
an Economical 
Method of Controlling 
Regrowth Ashe 
Juniper 

Karen Denise Harmel 

Texas 

Ashe juniper, commonly known as cedar, is a low-growing 
evergreen shrub and has become the dominant plant on 
many areas of the Edwards Plateau of Texas. The Edwards 
Plateau is located in the west central portion of the state and 
encompasses about 24,000,000 acres. Prior to white man's 
settlement, this area was once open rolling grassland. Today 
this area of Texas commonly supports mid or tall grass 
understory with a complex brush overstory comprised of live 
oak, shinnery oak, mesquite, and ashe juniper. The east and 
south side of the Edwards Plateau is bordered by the Bal- 
cones Escarpment. The surface is rough and well drained, Its 
soil is usually shallow and underlined with limestone or 
caliche. The Edwards Plateau is predominantly rangeland 
producing excellent forage for cattle, sheep, goats, and 
white-tailed deer. 

Ashe juniper has little nutritional value for livestock or 
wildlife. The livestock and wildlife carrying capacity in a 
mature "cedar brake" is greatly reduced because the dense 
canopy of cedar shades out the more desirable plants. In a 
study conducted on the Kerr Wildlife Management Area 
located in the central part of the Edwards Plateau, it was 
estimated that it took 50 acres to support one animal unit of 
livestock in a mature stand of cedar. On the same study site, 
the carrying capacity for white-tailed deer was one deer per 
30 acres. However, on a study site where cedar had been 
cleared, it only took 20 acres to support one animal unit of 
livestock, and white-tailed deer numbers were safely run at 
one deer per 10 acres. 

Cedar does, however, provide needed cover for some wild- 
life species. It provides needed nesting material to the rare 
golden-cheeked warbler. Goats will feed on its leaves; and 
deer, fur-bearers, and rodents feed on its berries. It also 
provides excellent fencing material in the form of fence posts 
and stays. 

Many ranges have been cleared of mature cedar in the 
Edwards Plateau. Once cleared and with proper stocking 
and good range management practices better quality grasses, 
forbs and browse begin to appear on these ranges. However, 
small regrowth cedar trees also start to reappear in the form 
of seedlings. If these seedlings are left to grow without any 
type of control, cedar will again be the dominant vegetation 
and these areas will again be of little value to both livestock 

and wildlife. This reinfestation occurs within a short time 
after the initial clearing of the mature cedar trees. 

Ashe Juniper seedlings are established only through seed 
sprouting and do not regenerate through their root system. 
Therefore, if all green foliage is removed from the plant, it will 
die. Many landowners have been using lopping shears, axes, 
and chain saws to kill small cedar seedlings in an effort to 
reduce the reinfestation and prevent the once cedar cleared 
areas from returning to solid stands of cedar. Their method 
has been rather costly depending upon the size density of 
the trees involved. If left unchecked for many years, these 
costs will increase greatly as mechanical control such as 
bulldozing and chaining is required to remove these plants 
from the rangeland. 

Interviews were conducted on two different ranches which 
have cleared cedar with different methods. Their cost to 
control cedar manually with lopping shears, axes and chain 
saws in the 1-5-foot size trees varied from $8-i 5.00 per acre. 
However, on areas where cedar had not been controlled for 
many years, the costs were as high as $65.00 per acre using 
an anchor chain and bulldozers. 

The Kerr Wildlife Management Area has studied the effects 
of prescribed burning on cedar control, livestock forage, and 
white-tailed deer habitat. Studies show that there are four 
main conditions needed to produce a safe and effective burn. 
These conditions are wind speed, relative humidity, temper- 
ature, and the amount of fuel present on the burn site. Wind 
speed should not exceed 15 miles per hour for safe burning 
conditions. Relative humidity should be in the 20-40 percent 
range and temperature should not exceed 80 degrees. 

It is the amount of heat generated around the base of the 
small cedar seedling that actually kills the plant. Therefore, it 
is important that an adequate fuel load be present when 
conducting a burn. To obtain this adequate fuel load, the 
area should be deferred from grazing for a growing season 
prior to the burn. The preferred times to burn are in January, 
February, and early March prior to the spring growing sea- 
son. Fire lanes should be constructed to insure a safe burn. 
Fire lanes can be installed by using a bulldozer or using 
existing pasture roads. These conditions along with an expe- 
rienced crew can produce a safe and effective burn. 

In evaluating five prescribed burns conducted on the Kerr 
Wildlife Management Area, it was found that with an eight- 
man crew the cost to burn a 640 acre pasture came to $826.00 
or $1.29 per acre (Table 1). These costs included labor, fuel, 
vehicles, equipment and fire lane construction. A cost to 

Table 1. Cost of conductIng a prescrIbed bum on a one section 
pasture (640 acres)' In the Edwards Plateau of Texas. 

Man hours 
80 hours X $5.00 $400.00 

Equipment costs 
3 vehicles and 2 pump units 150.00 

Drip torch fuel 16.00 
Fire lane construction 260.00 

TOTAL COST $826.00 
Cost per acre $ 1.29 

'Cost figures were derived from 5 separate burns conducted on the Kerr 
Wildlife Management Area. 
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defer the pasture from grazing was not calculated in the 
analysis. In the areas that were burned a 75% kill was attained 
in most Instances. This meant that 25% of the leftover 
regrowth cedar has to be controlled manually using lopping 
shears, chainsaws, and axes. The cost of this remaining 
control was approximately $10.00 per acre. The total cost for 
cleanup was $1,600.00. Thus the total cost of the prescribed 
burn and cleanup was $2,426.00 or $3.79 per acre. In compar- 
ing this to manually clearing the entire 640 acres at a cost of 
$10.00 per acre, the difference is $6.21 per acre or $3,974.00 
for this section pasture. 

Table 2. Costs of prescribed burning in conjunct 
cutting remaining live trees. 

Ion with manually 

Cost of burn $ 826.00 
Cost to kill remaining ashe juniper. 

Assume a 75% kill. This leaves 25% remain- 
Ing trees to be killed or 160 acres to control 
manually at $10.00 per acre. 1,600.00 

Total cost of burning and post burn cutting $2,426.00 
Cost per acre 

(burning and post burn cutting) $ 3.79 

In addition to controlling cedar, there are other benefits 
resulting from prescribed burns. Certain plants such as little 
bluestem, redbud, and flameleaf sumac are stimulated by 
fire. Forage produced after a burn has a high nutritional level. 
Low growing brush may be "top-killed" by the burn; however 
It will regenerate through root sprouting and become availa- 
ble forage. White-tailed deer, which don't commonly eat 
grass, have consumed up to 80% grass in their diets on areas 
that were burned. 

Prescribed burning can be an economical method of con- 
trolling regrowth ashe juniper as compared to manually cut- 
ting or bulldozing. It is most effective on small trees that have 
a stem diameter of 1 inch of less. Because a burn program is 
most effective when cedars are small, landowners and man- 
agers should Initiate a burn program before cedars become 
too large to effectively be controlled by fire. 

High School Youth Forum—3rd Place 

Today's Heifer— 
Tomorrow's Cow 

Darrell Schneider 
Nebraska 

Tall prairie grasses waving in the gentle breeze, rolling 
hills, clear blue sky, clean air and the world's best cattle—I 
have just described to you the Sandhilis of Western Nebraska. 
With our vast areas of rangelands, the beef cow industry is 
big business In Nebraska. Nebraska Is second in beef cow 
numbers nationwide with two million head. Beef cattle are 
best suited to efficiently and economically convert plant 

nutrients from the rangeland to animal protein for man's 
survival. 

When looking at the topography of the state you can see 
that it lies within the Great Plains Region. it is one solid land 
form, broken by dunes, valleys, canyons and shallow rivers. 
Nebraska is usually thought of as flat but the elevation varies 
from 840 feet above sea level in the southeast corner of the 
state to a high point of 5,424 feet above sea level in the 
southwest corner of the panhandle. This increase in eleva- 
tion averages 10 feet per mile. The climate is typical of that of 
most interior states of a large continent that is located in 
middle latitudes of the temperate zone. Western Nebraskans 
can expect light precipitation, low humidity, hot summers, 
severe winters, and great variations in temperature and rain- 
fall from year to year. The weather changes from day to day 
and week to week, so if you do not like the weather in 
Nebraska "just wait a minute." 

The state's growing season is of sufficient length to allow 
plants to complete their growing cycle. Seventy-five to 
eighty percent of the annual precipitation falls during the 
growing season of April to September. 

The state is divided into three sections based mainly on 
soil type. The western section is called the High Plains Sec- 
tion and consists of 15,000 square miles. Soils are generally 
suited for some farming and some grazing of livestock. Soil 
in eastern and southern parts of the state are generally 
included in the Loess Hills Section; It covers 42,000 squares 
miles and includes the majority of farm land in Nebraska. The 
Sandhills Section comprises an area of 20,000 square miles 
in central and northern parts of the state. This area is charac- 
terized by an endless view of dunes and swells covered with 
prairie grasses. Because of the sandy composition of this 
soil, rainfall is absorbed almost instantly, virtually eliminat- 
ing runoff. The susceptibility of soils to wind erosion limits 
the amount of farming so that the Sandhills region Is one of 
the largest uncultivated areas in the United States. It is used 
exclusively for livestock grazing. 

Good management is the key factor in any successful beef 
production program, especially in the Sandhills. There is no 
better or quicker way to improve the reproductive perfor- 
mance of a beef cow herd than through proper selection and 
development of replacement heifers. 

If the cow herd is neither being increased or decreased in 
number, twenty percent of the herd total Is saved for 
replacements and the same percent of the older cows are 
culled. Each heifer selected as a replacement should be 
considered for these traits: 1. reproductive efficiency 2. 

growth rate 3. muscle type 4. structural soundness. Because 
a large portion of our beef cattle population is comprised of 
brood cows, reproductive efficiency is a very Important eco- 
nomic trait. It can be a very complex trait because the factors 
that influence reproduction—such as percent of calf crop, 
calving intervals, milking ability, and longevity can all be 
affected by something as simple as over or under feeding the 
replacement heifer. Growth rate is of primary importance, 
but the growth should be in muscle and not fat. 

Today's consumer is demanding leaner beef and it is our 
job as cattle producers to accomplish this and still obtain 
profitable cattle. Heifers need a long smooth muscle pattern 
that indicates growth potential. They should be trim in the 
brisket, fore and rear flanks and free from waste over the ribs. 
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Moderate depth of body is desirable in breeding heifers. She 
needs to be sound on feet and legs so that she can remain 
productive for 10 years or more. One of the most important 
soundness factors is the udder. The perfect udder should be 
tucked up between the rear legs and not be loose or pendu- 
lous. The teats should always be uniform in size and not 
bigger than your thumb. 

A ration needs to be developed for adequate growth—not 
for fattening. British breeds need to gain about one pound 
per day from weaning to breeding and larger breeds and 
crossbreds should gain one to one and one half pounds 
daily. Feed the replacements separately from the cow herd to 
avoid cows from crowding the heifers out and eating the feed 
of the subordinate heifers. 

The age at which to breed these heifers will vary with their 
growth and development. If heifers are reasonably well 
grown and weigh 600-700 pounds, a safe rule is to breed at 
the first breeding season after they are 13-14 months old. A 13 
month weight should be the result of genetic ability to grow 
and not from overfeeding. This weight should also reflect 
50—60% of mature weight. Breeding weight will vary for dif- 
ferent breeds. An Angus heifer would weigh 550-600, Here- 
ford heifers will weigh 600-650, and exotic crosses would 
weigh 650-700 pounds. 

If you are calving your heifers at two years old, select a bull 
that is known for ease of calving. Low birth weight of the calf 
is very important. In two-year-old Angus and Hereford heif- 
ers, rate of difficulty for 64# calf is 20% but if the weight goes 
to 80#, difficulty increases to 75%. 

Keep heifers separate from existing cow herd. You should 
breed the heifers so that they will calve two to three weeks 
before the cows. This enables you to watch the heifers more 
closely and also allows them this extra time to return to 
estrus and breed with the cow herd for the next year. Check 
the heifers every two hours. If a heifer has been in labor for 

more than two hours, then it is possible she will need assist- 
ance. Prolonged delivery causes considerable stress on the 
heifer and increases the possibility of losing the calf. A good 
manager will have small pens for the new pairs so that the 
heifer and calf have time to "mother-up". Make sure that the 
newborn calf is up and nursing within one hour after birth. 
The first milk, called colostrum, is high in antibodies and 
nutrients that the calf needs for protection against infection 
and scours. After the calf has nursed and the new pair has 
had time to get acquainted move them to a clean dry lot. 
These heifers need superior nutrition since their nutritional 
requirements double after calving. 

In Nebraska, most calves are born in the spring, usually 
during the months of February, March, and April. This allows 
the calves to be old enough to consume the extra milk that 
the cows produce when the summer forage is abundant. 

Replacement heifer development is an extremely impor- 
tant part of the total management system. if proper man- 
agement, health, genetic background and reproductive cap- 
ability are present, replacement heifer selection should not 
be a problem. Adequate growth rate from weaning to breed- 
ing, and proper nutrition from breeding to calving to rebreed- 
ing helps to insure the longevity, productivity and profitabil- 
ity of your beef cow herd. 
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Capital Corral 
The National Commission on the Public Service could well 

have a major impact on natural resources management dur- 
ing the two years of its life which began this fail. Former 
Federal Reserve Chairman Paul Volcker chairs the privately 
financed non-profit organization dedicated to strengthening 
the role and potential of the career services of government. 
Members include Elliott Richardson, veteran of four Cabinet 
positions; former vice-president Walter Mondale; retired 
General Andrew Goodpaster, who commanded NATO; Robert 
S. McNamara, who served as Secretary of Defense and Pres- 
ident of the World Bank; and Harvard University President 
Derek Bok. L. Bruce Laingen, a career Foreign Service 
officer who was held hostage in Iran for more than a year, is 
executive director of the commission. 

At a September 29 meeting with a half-dozen representa- 
tives of natural resource organizations (including SRM), 
Laingen laid out Commission plans to get its issues addressed 
in party platforms and to seek the ears of presidential candi- 
dates. it is clearly no accident that the Commission's work 
culminates as the next Administration takes office. in addi- 
tion to meeting periodically in Washington, the Commission 
will schedule task force regional exchanges on its agenda 
around the country. A major effort will be in working with the 
media to build a public awareness of the role that efficient 
public services play in enhancing the quality of life for all. 
And that, Laingen said, includes natural resource management. 

Concerns expressed by Volcker in a Washington Post 
interview included "temporary political appointments deeper 
in the ranks of the bureaucracy, the deliberate exclusion of 
career people from policy discussions and the low priority 
given by young people to government service." 

A national 4-H leader training forum for Natural Resources 
is in the planning stage. Aimed at training state teams to 
teach other adults, the program would provide linkage with 
public natural resource management agencies as well as 
organizations like SAM. Five tracks are proposed: Range 
Management, Forestry, Wildlife, Fisheries and Soil/Water 
Conservation. If the 4-H Council gets the support it counts 
on, 40 States would have representation at the Forum tenta- 
tively scheduled at Estes Park, Cob., next October 12-15. 
SAM Sections wanting to participate might consider scho- 
larships for local leaders along with member participation in 
the Forum. 

Th. House Subcommitte on National Parks and Public 
Lands held a hearing September22 on Grazing Fees. Despite 
a full day of testimony by Members of Congress, Administra- 
tion officials and a long list of experts and others before a 
standing-room-only crowd, it still appears that legislation on 

fees is unlikely to emerge in the Congress. 
BLM-FS interchange In Nevada was the subject of another 

hearing October 5 before the same committee. While most 
testimony (including that of SAM) favored moving ahead 
with interchange, committee staffers are not optimistic that a 
bill will be passed during this session. An encouraging fea- 
ture of the bill supported by the entire Nevada congressional 
delegation is that it calls for no decrease in management 
intensity through reductions in professional staffing at the 
field level. 
House Appropriations Committee ChaIrman Jamie Whitten, 
unhappy with Administration-requested levels of funding for 
conservation programs in the Soil Conservation Service 
budget, sought to draw attention to his displeasure when the 
agriculture subcommittee marked up the bill. He inserted 
language withdrawing funding for the office of Assistant 
Secretary George Dunlop, who is responsible for the Soil 
Conservation Service and the Forest Service. The money 
was transferred to the office of the Secretary, a proposal 
which now awaits action by the conference committee. 

The pain of deficit reduction is sure to be widely shared, 
and there are no prognosticators in Washington who think 
that natural resource management will escape the knife. 
Given the priorities displayed by the administration in its 
budgets of the last several years, it seems safe to say that 
range managers, along with other conservationists will once 
again have an opportunity to "do more with less." The good 
news (if there is any) is that the professionals have always 
shown an ability to do just that through ingenuity and intes- 
tinal fortitude. The challenge to professionals going into the 
budget crisis is to make certain that the alternatives and 
consequences are clearly laid out for the public and the 
decision makers; that's a duty we share, and that's where the 
intestinal fortitude comes in. 

A new voice for professionalism in public land manage- 
ment has just been organized. The Public Lands Foundation 
is being incorporated in Washington, DC, as a non-profit 
scientific and educational organization of retired BLM em- 
ployees. Objectives of PLF include encouragement of opti- 
mum implementation of FLPMA following professional pro- 
cesses and supporting professional employees in all top 
management positions. Prospective members may contact 
George Lea, 1616 Westmoreland Street, McLean, VA 22101. 

Roland Robison has been named Associate Director of the 
Bureau of Land management. Robison has been Utah State 
Director for BLM, and previously served in the Interior 
Department in Washington—Ray Housfey, Washington Repre- 
sentative, SAM 
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Current Literature 
The section has the objective of alerting SAM members 

and other readers of Ran ge!ands 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 foreach citation). 

Analyzing the EconomIcs of Brush Control in South Texas Using a 
Present Value 01 Costs Approach; by James L. Novak, Richard 
Trimble, Patricia A. Duffy, and Wayne Hanselka; 1987; J. Amer. 
Soc. Farm Mgr. and Rural Appr. 51(1):64-67. (Ala. Coop. Ext. 

Serv., Auburn Univ., Auburn University, Ala. 36849) Presents an 

approach for estimating the annual returns needed to cover the 
cost of capitalized costs, i.e. break-even benefits, of alternative 
brush control practices; compared five combinations of brush 
control treatments. 

Application of Herbicides on Rangelands with a Carpeted Roller. 
Shrub Density influences Volume, Dosage, and Rate; by Herman 
S. Mayeux, Jr.; 1987; Weed Sci 35(3):444-448. (USDA, Agric. Res. 
Serv., Grassland Soil & Water Res. Lab., Temple, Texas 75603) 
Concluded that the carpeted roller was most efficient in treating 
sparse stands of shrubs under seven feet tall and should be consi- 
dered as a maintenance rather than a reclamation practice. 

Botanical Content of Mule Deer Diets In South-Central New MexIco; 
by El Fatih Mahgoub, Rex D. Pieper, Jerry L. Holechek, Jimmie D. 

Wright, and V.W. Howard, Jr.; 1987; N. Mex. J. Sd. 27(1):21-27. 
(Dept. Anim. and Range Sci., N. Mex. State Univ., Las Cruces, 
N.M. 88003) Shrub components in the diet were large, and sea- 
sonal changes in dietary composition were not large; grass intake 
was minor but forb intake increased from spring to summer. 

Browse Burial Related to Snow Depth and Canopy Cover In North- 
central British Columbia; by Francis E. Schwab, Michael D. Pitt, 
and Susan W. Schwab; 1987; J. Wildl. Mgt. 51 (2):337-342. (Dept. 
Biol., Acadia Univ., Wolfvilie, N.S. BOP 1XO) Browse burial 
increased as canopy cover increased during both the snow 
accumulation and snow melt periods, this resulting primarily from 
reduced wind action under denser canopy. 

Detecting Huisache (Acacla f.rn.slana) and Mexican Palo-verde 
(Pat*Insonla aculata) by Airlal Pflotography; by James H. Eve- 
rift and Ricardo Vlilarreal; 1987; Weed Sci. 35(3):427-432. (USDA, 
Agric. Res. Serv., Weslaco, Tex. 78596) Concluded that conven- 
tional color and intra-red aerial photography were useful tools to 
detect and monitor the spread of these two species and to deli- 
neate areas needing control. 

An Economic and Nutritional EvaluatIon of Prlckiypear as an Emer- 

gency Forage Supplement; by Armando Correa, Donald M. Nixon, 
and Charles Russel; 1987; Texas J. Agric. & Nat. Resources 1:41 - 
44. (Caesar Kleberg Wildlife Research Inst., Texas A&l Univ., 
Kingsviiie, Tex. 78363) SInged prickly pear was concluded to be 
an inexpensive emergency roughage but was low in nutritive 
value, thus requiring particularly protein supplementation. 

An Economic Evaluation of the Oak Creek Range Management 
Area, Utah; by C. Arden Pope ill and Fred J. Wagstaff; 1987; 
USDA, For. Serv. Gen. Tech. Rep. 1NT-224; 14 p. (USDA, Inter- 
mountain Res. Sta., 324 25th St., Ogden, Utah 84401) ProvIded 

analysis of range improvement practices within the pir,yon- 
juniper ecosystem; the more intensive development practices 
were locally beneficial but not economical, particularly when ap- 
plied to lower potential sites. 

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

Economic, Physical, and Legal Aspects of Prescribed Burning as a 
Method of Rangeland improvement; by Kimberly A. Spielman, 
Scot Burison, and Ronald L. Shane; 1986; Nev. Agric. Ext. Bui. 
BE-86-3; 15 p. (Bul. Room, CoIl. Agric., Univ. Nev., Reno, Nev. 
89557) Planning manual for making prescribed burns in Nevada. 

Effect of Row Spacing on Seed and Hay Production of Eleven Grass 
Species Under a Peace River Region Management System; by 
A.L. Darwent, H.C. Najda, J.C. Drabbie, and C.R. Elliott; 1987; 
Can. J. Plant Sc 67(3):755-763. (Res. Sta., Agric. Can., Beaver- 
lodge, Alta. TOH OCO) Comparisons were made between perennial 
grass species planted on dryland and receiving minimal cultural 
inputs. 

Evaluation of Soil Nutrients, pH, and Organic Matter in Rangelands 
Dominated by Western Juniper by Paul S. Doescher, Lee E. 
Eddieman, and Miida R. Vaitkus; 1987; Northwest Sd. 61 (2):97- 
102. (Dept. Rangeland Resources, Ore. State Univ., Corvallis, Ore. 
97331) Concluded the invasion of western juniper changes the 
mineral cycling beneath the canopy, thus enhancing the competi- 
tiveness of this species with other herbaceous vegetation. 

Fecal indices to Dietary Quality: A Critique; by N. Thompson Hobbs; 
1987; J. Wildi. Mgt. 51 (2):31 7-320. (Cob. Div. Wildl., 317W. Pros- 
pect, Fort Collins, Cob. 80526) Concluded that the focal N tech- 
nique does not currently otter reliable, quantitative predictions of 
diet quality in herbivores. 

Fecal indices to Dietary Quality: A Reply; by David M. Leslie, Jr., and 
Edward E. Starkey; 1987; J. Wildl. Mgt. 51(2):321-325. (Okia. 
Coop. Fish & Wildi. Res. Unit, Okla. State Univ., Stiilwater, Okia. 
74078) Concluded that focal N techniques lacked predictability of 
dietary N but that this did not negate its use in assessing relative 
nutritional status. 

Finding the Appropriate Forage Value for Analyzing the Feasibility 
of Public Range improvements; by Fred J. Wagstaff and C. Arden 
Pope lii; USDA, For. Serv. Res. Paper 1NT-378; 5 p. (USDA, 
lntermtn. Res. Sta., 324 25th St., Ogden, Utah 84401) Compared 
methods of estimating the value of an animal unit month of graz- 
ing and concluded the price paid for leasing similar rangeland was 
the most accurate. 

Grazing Effects on the Total Nonstructural Carbohydrate Pools In 
Caucasian Biuestem; by Scott Christianson and Tony Svejcar; 
1987; Agron J. 79(5):761 -764. (USDA, Agric. Res. Serv., El Reno, 
OkIa. 73036) The densely appressed stem bases resulting from 
heavy grazing ensured a nongrazeable mass containing sufficient 
quantities of total nonstructurai carbohydrates for tiller Initiation 
and protection from grazing. 

Guide to Crop Protection in Alberta, 1987. Part 1. Chemical; by Au 

Shaffeek (Ed.); 1987 (Rev.); Alta. Agric. AGDEX 606-1; 165 p. 
(Print Media Br., Alta. Agric., 7000 113th St. Edmonton, Alta. T6H 

5T6) Provides detailed characteristics and uses of approved her- 
bicides, insecticides, fungicides, and rodenticides for crop pro- 
tection in Alberta. 

initial Establishment of 14 Forage Species on Rootpiowed Creo- 
sotbush (Las',.. fs*ientat.) Rangeland in Presidio County Texas; 
by James T. Nelson and Susan Gabei; 1987; Texas J. Agric. & Nat. 
Resources 1:49-52. (Range Anim. Sd. Dept., Sul Ross State Univ., 
Alpine, Texas 79830) Study of seeded forage species establish- 
ment following rootplowing. 

integrated Management Systems for Improvement of Rangeland; by 
Charles J. Scifres; 1986; Pages 227-259/n Milton A. Sprague and 
Glover B. Triplett (Eds.); No-Tillage and Surface Tiliage Agricul- 
ture: The Tillage Revolution; John Wiley & Sons, Somerset, N.J. 

(Reprints not available.) integration of the no-till philosophy with 
brush and grazing management and range improvements. 
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Nature and Animal Welfare: Both Ar, MIsunderstood; by Walter E. 
Howard; 1986; Exposition Press, Pompano Beach, Fia.; 67p. (Pub- 
lisher: Exposition Press. 1701 Blound Road, Pompano Beach, Fla. 
33069; $11.50) A treatise by a retired vertebrate ecologist with the 
objective of turning around "the misunderstandings about the 
balance of nature and animal welfare" and the "threat to outdoor 
recreation and wildlife management" that such misinformation 
poses. 

Noxious Brush and Weed Control; Range and Wildlife Manage- 
ment; Research HighlIghts—I 988; by Loren M. Smith and Carlton 
M. Britton (Eds.); 1986; Texas Tech Univ., Lubbock, Texas (Vol. 
17); 45 p. (Dept. Range & Wild. Mgt., Texas Tech Univ., Lubbock, 
Tex. 79409) An annual progress report on range, wildlife, and 
related research at Texas Tech. 

Rangeland MonItoring Workshop Proceedings, January 12-18,1987, 
Golden, Colorado; by Glen Secrist and Kris Eshelman (Workshop 
Coord.); 1987; USD1, Bur. Land Mgt., Denver, Cob.; 122 p. (USD1, 
Denver Federal Center, P.O. Box 25047, Denver, Cob. 80225; 
copies limited) Selected papers and work group papers relative to 
the importance and use of rangeland monitoring on BLM lands. 

Response of Grassland Arthropods to Burning: A Review; by S.D. 
Warren, C.J. Scifres, and P.D. Teal; 1987; Agrlc., Ecosystems, and 
Environ. 19:105-130. (USDA-CERL, Environ. Div., P.O. Box 4005, 
Champaign, III. 61820) A review of the effects and management 
Implications of prescribed burning on different arthropod popula- 
tions. 
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management implications. 
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President's 
Notes 

As I sit down to write this episode of President's Notes, the 
World Series is getting under way—a sure sign that winter is 
about here. It has been a busy summer with many SAM 
activities. That, combined with a house construction project, 
has not left much time for anything else. As my year as 
President grows short, I realize that are things that I would 
like to see accomplished that will not be. I find that there is 
ample opportunity to further the SRM mission. A person is 
limited only by time and energy. 

Pete and I spent several days in the Washington, D.C., area 
where we participated in the Grazing Lands Forum. The 
Forum is a consortium of 15 independent national organ iza- 
tions representing livestock, environmental, and professional 
societies along with 11 technical agencies. Topic of the 
working session was "Multiple Use Management of Grazing 
Lands." Several other SRM members were involved through 
the agencies and other organizations. George Lea, Washing- 
ton, D.C., Liaison Staff, was instrumental in putting the pro- 
gram together. Pete has been selected to serve as 1988 Pres- 
ident of the Forum. Topic for next year's session will be "The 
Long-Term implications of the Conservation Reserve Pro- 
gram for Grazing Lands." 

Thanks to effort by many sources, including Section initia- 
tives, I believe the SRM is becoming more influential in range 
management affairs. Along with that comes increased responsi- 
bility and work. For example, the SRM has been given the 
lead role in carrying out several action items in follow-up to 
the National Range Conference that was held in Oklahoma 
City. In September, during a Conservation Reserve Program 
Symposium sponsored by the Colorado Section, SCS Chief 
Wilson Scaling outlined seven challenges to the SAM. We are 
gearing up to respond to these. As the Society becomes 
visible, it is most important that the statements or positions 
we take are accurate, timely and done in a professional 
manner. 

I had better use the remainder of my column to comment 
on the fifth emphasis item from our annual plan of work: 
Promote Increased Opportunities for Continuing Education. 

As we are all aware, it takes persistent effort to keep cur- 
rent wIth new technology and changing political and social 
situations. The SRM has a role and responsibility to help 
provide opportunities for continuing education. It's up to the 
individual to seek out and take advantage of opportunities 
from whatever source. In line with this thinking, more work- 
shops, seminars, and training sessions are being held in 
conjunction with annual and summer SAM meetings. 

However, the best opportunity in this area lies with the 
Sections. Several Sections are now working to sponsor, 
coordinate or encourage training sessions in their locality. 
That should be an initiative for all Sections. 

Enough for this time. I hope you are all planning to attend 
the annual meeting in Corpus Christi. The Texas folks are 
going all out to make it a great meeting. On top of that, it's a 
nice place to be in Februaryl See you there—Jack Miller, 
President, SAM. 

Executive 
Vice-president's 
Report 

It makes good sense to stop and look back on occasion. 
Recently I did with the Journal of Rang. Management in 
mind. When I came to Denver to help the Society—can you 
believe, almost five years ago—It was a common complaint 
that It took nearly two years to get an article through the 
process and published. Today I am proud to state we are 
caught up and in many cases ahead of schedule. I'm even 
willing to boast that a paper accepted by the JRM Editor and 
Editorial Board will be processed and published quicker or at 
least as rapidly with any other journal in the field. This has all 
happened for a number of reasons, dedicated professional 
work should receive the bulk of the praise. That coupled with 
modern typesetting equipment, a new publisher, and the 
extra effort from the Editorial Board certainly makes a win- 
ning team. If you are undecided where to present your find- 
ings, and if professionalism, speed, and efficiency are to be 
considered, the JRM is leading the way. 

With all my traveling or in other words being on the grub 
line, I wouldn't doubt that some people wonder who In the 
world Is tending the shop. Well, I'll tell you. We have a staff 
that knows what needs to be done, how to do it, and certainly 
doesn't wait around for someone to say go. Let me give you a 
recent example. But first I will make a proud announcement: 
We now have two fine tenants in our old building. This was 
not an easy chore. There is a vacancy rate in Denver office 
space of 26% and renters are at a premium but the local 
committee used good judgment and patience and were suc- 
cessful. Now back to the staff. When all this good fortune 
came our way, naturally I was scheduled out of town. Here is 
where good people come to the surface. Our Administrative 
Assistant Rene Crane took ahold of the situation, and the 
refinishing of the old office building started right on sche- 
dule at the most reasonable cost possible. 

But the story doesn't stop there. Rene received a gift trip 
for her family to Honolulu and no one in their right mind 
could turn that opportunity down. Then instead of a panic, 
scheduled travel cancelled, and the work all confused, Julie 
Fairchild stepped forward, took charge and not a beat was 
missed or a schedule date of completion missed. We have 
leadership in our staff and I'm taking this opportunity to 
thank them on behalf of every member of SRM. They are very 
special and we all appreciate them very much. 

Now back on the road where the living is easy—don't I wish 
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wish. Your E.V.P. was busy trying his best to keep the on- 
going Society business moving. President Jack Miller and I 

attended the Annual MeetIng of the Southern Sctlon in 
West Plains, Missouri. Range management is quite different 
there compared to the western United States. I learned a 
great deal from that excellent meeting and tour. 

From Missouri we flew to the Washington, D.C., area 
where we joined our Editor Pat Smith and attended the 
second conference of the Grazing Lands Forum on multiple 
uses of grazing lands. Jack Miller was a featured speaker and 
Pat Smith played a leading role in the assembling of the issue 
paper that resulted from the conference. 

In 1988 the SRM Is scheduled to play a leading role in the 
Forum and I will act as chairman. We are hoping to place 
strong emphasis on C.R.P. and the Eleventh year problem 
with a tentatively scheduled conference on the subject in 
October next year. 

It always seems that one subject leads directly to the next, 
and this is my opportunity to compliment some fine people. If 
you haven't heard, the Conservation Reserve Program Con- 
ference conducted by the Colorado Section was a winner. 
The crowd was large, enthusiastic, and stayed well past 
adjournment. 

We were honored by a large assembly of dignitaries led by 
Secretary of Agriculture Richard Lyng; Wilson Scaling, Chief 
of the SCS; Milton Hertz, Director of the ASCS; and Peter 
Decker, Secretary of Agriculture for Colorado. These people 
all delivered excellent presentations with words of wisdom 
that need to be heeded by us all. In addition, the program was 
loaded with talks that carried far more facts and figures than I 
will ever remember. Thank goodness a complete proceed- 
ings will be published. Everyone will have the opportunity to 
benefit from this once-in-a-lifetime occasion. 

I would like to conclude with two points. When my travels 
took me to Oregon, I was privileged to attend OWIC. Keep 
those initials in mind—they represent the Oregon Watershed 
Improvement Council, a group organized by the PNW Sec- 
tion made up of people from every walk of life. They are really 
making themselves heard by their accomplishments. I expect 
to hear of OWIC more and more in the future. I predict it also 
is a winner. 

Final point: the Corpus Chrtstl Annual MeetIng in February 
looks great with a tremendous program of speakers, posters, 
and tours. Now is the time to finalize your plans to be there, 
so save your pennies for a great working vacation. But don't 
budget too close. Save some back, at Corpus Christi the 
SAM Buy-a-Square-Foot project will be off and running. 
Everyone needs to own his square foot of our beautiful new 
building to stand on. Come to think of it, if some of you guys 
really plan on standing on your square foot you had better 
buy three or four square feet. I've seen the size of some of 
those feet and they never would fit on just one square foot. 

I'm in trouble after that last comment, so I had better stop 
right here before it gets worse. Just remember, SAM is just as 
good as we make it and I think we've made it pretty darn 
good, don't you?—Peter V. Jackson, Executive Vice- 
President, SAM. 

1987 Summer Meeting, SRM 
Advisory Council 

The Advisory Council of the Society for Range Manage- 
ment met on July 13 and 15, 1987, at Humbolt State Univer- 
sity, Arcata, Calif., with John H. Brock presiding. Fifteen 
sections were represented by 25 members. It was reported 
that all of the recommendations made by the Advisory 
Council at the annual winter meeting In Boise were acted on 
by the Board of Directors by the end of those meetings. 
Recommendations to the Board for action at the 1987 
summer meeting Included: the 1989 summer meeting be held 
in Kamloops, British Columbia, with the Pacific Northwest 
Section as hosts; that Spokane, Washington, be the site for 
the 1992 annual winter meeting; the regional rotation be 
altered to allow the International Mountain Section to host 
the 1993 summer meeting to lend support to Alberta, Cana- 
da's bid to host the International Grasslands Congress; the 
Board support the intent of the Arizona Section's resolution 
regarding the California Desert Protection Act; the Advisory 
Council supports the establishment of a Leadership Devel- 
opment standing committee, with the Advisory Council serv- 
ing as a place for their presentations to incoming Section 
officers and committee members; the Board assign a com- 
mittee to review the upcoming Range Planning Act Assess- 
ment; a Youth Forum scholarship be set up within the 
Endowment fund; and the Advisory Council complimented 
the Denver staff on the smooth conduct of business during 
the change of offices. 

Plans for a membership phone-a-thon targeted to delin- 
quent members was discussed; this would be carried out by 
the National Capital section. The Colorado section an- 
nounced plans for an open-house of the new Denver SAM 
office to be held during this winter's National Western Live- 
stock Show. Fund raising proposal from several members 
were discussed including commemorative materials for the 
40th anniversary of SRM. Section communications improve- 
ment by networking was covered and sections encouraged 
to initiate this activity. Potential land exchanges in Arizona 
that might influence the continuity of range research at the 
Santa Rita Experimental Range was presented. These items 
were informational in nature and did not receive action from 
the Advisory Council. 

Communication between the Advisory Council, member- 
ship, committees, and the Board of Directors was open. 
Communication within the Advisory Council included a 
report from the Sections on current activities which proved 
to be very informative. The joint meeting of the Board and the 
Advisory Council included reports from President Jack 
Miller and Executive Vice-President Pete Jackson and pres- 
entation of the recommendations. Agenda items for the 
annual winter meeting in Corpus Christi, Texas, can be 
routed through your Section, the Denver office or the 1987 
chair of the Advisory Council, John H. Brock, Division of 
Agriculture, Arizona State University, Tempe, AZ 85287, 
phone (602) 965-7036. 
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October Was Range Management 
Month in Texas 

October 1987 was designated as Range Management 
Month by Texas Governor Bill Clements. 

Governor Clements signed a proclamation on October 13 
noting that "properly managed rangelands protect water- 
sheds, recharge aquifers and reduce sediment, ensuring 
water quality for both rural and urban users..." 

Ron Sosebee, president of the Texas Section of the 
Society for Range Management, said SRM is extremely 
pleased with the designation of October as Range Manage- 
ment Month. 

"October is the month most range plants produce seed 
and turn to their beautiful fall colors," Sosebee said. "Range- 
lands occupy about 100 million acres, which is more than 
half of the state's land area; the wildlife, recreation, and 
livestock produced on rangeland are an important part of our 
economy." 

He said proper management of the range resource pro- 
vides forage and habitat by converting energy from the sun 
and combining it with water and nutrients from the soil to 
produce food and fiber. 

"Properly managed rangelands will enhance, for future 
generations, a stable environment," Sosebee said. "It will 
also yield a stable economic base." 

A range management professor with Texas Tech Univer- 
sity, Lubbock, Sosebee said the Texas Section of SRM 
helped promote the ideas of range management month to 
increase public and producer awareness of the importance 
of rangelands. 

ProclamatIon 
RANGE MANAGEMENT MONTH 

October 1987 

WHEREAS, Rangeland is land that supports a renewable natural 
resource—range vegetation; and 

WHEREAS, Rangelands In Texas occupy more than half of the 
state's land area; and 

WHEREAS, Proper management of the range resource provides 
forage and habitat for both livestock and wildlife by converting 
energy from the sun in combination with soil water and nutrients to 
produce food and fiber; and 

WHEREAS, Wildlife and livestock production are an important 
part of the economy of the state; and 

WHEREAS, Proper managed rangelands protect watersheds, 
recharge aquifers, and reduce sediment ensuring quality water for 
both rural and urban users; and 

WHEREAS, Proper management of the range resource provides 
recreation, beauty, solitude, and other aesthetic values; and 

WHEREAS, Properly managed rangelands will enhance for future 
generations a stable environment, dependable food and fiber pro- 
duction, a stable economic base, and recreational opportunities 
which will result in a higher quality of life; 

THEREFORE, BE IT RESOLVED, that October be designated as 
RANGE MANAGEMENT MONTH 

to increase public and producer awareness of the importance of 
rangelands to Texas. 

CRP Symposium a Winner 
The Conservation Reserve Program (CAP) Regional Sym- 

posium, held in Denver on 16-18 Sept 1987, is now history. 
The 270 registered attendees were the beneficiaries of a 
timely and historic event. 

A highlight of the Symposium included a luncheon presen- 
tation by Richard Lyng, U.S. Secretary of Agriculture. His 
insights into the impacts of the CAP on the future of agricul- 
ture, here and around the world, were both refreshing and 
sobering. Lyng views the CAP as the cornerstone of the 1985 
Farm Bill. Similar predictions were echoed by Milton Hertz, 
Administrator of ASCS, who was our luncheon speaker on 
the second day. 

The 30 speakers addressed the entire spectrum of past, 
present, and potential problems and opportunities of the 
Program. The first day was dedicated to historical perspec- 
tives and experiences in the Great Plains. The second day 
was devoted to attributes of economic enterprises con- 
nected to CRP lands. Various sociological problems gener- 
ated by major land use changes and farm programs were 
discussed in detail. These presentations were followed by a 
panel that responded to questions and concerns regarding 
the 11th year, the year after CAP ends. This panel of experts, 
which included Wilson Scaling, Chief of the SCS, and Milton 
Hertz, Diector of the ASCS, are to be commended for their 
cognizance of the CAP and its potential effect on American 
agriculture. 

The Symposium concluded with a field trip to the Limon 
area to observe examples of various cover crops, seedings, 
and use of drilling equipment on CRP lands. The trip pro- 
vided an excellent opportunity to observe the dedicated 
efforts of the SCS and their cooperators in implementing the 
Program. 

Governor Bill Clements (seated) signs the proclamation making 
October Range Management Month in Texas. Witnesses are from L. 
to R. (standing) Ron Sosobee, president, Texas Section SRM 1987; 
David Wester, Secretary; Dalton Merz, SAM Director; Sam Coleman, 
archivist, past-president; Maggie Banne, assistant to Senator Bill 
Sims; Pete Jacoby, Director; and Harrold Schmidt, 1988 Texas Sec- 
tion President. 
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Requlescant in Pace 
Kenneth Dohrmann, 73, of Taylor, N.D. died on Sunday, 

May 24, 1987 after a long Illness. Mr. Dohrmann was born 
July 7, 1913, to William L. and Wilhelmina (Gerhardt) Doh- 
rmann on their homestead at Taylor. He attended Taylor 
schools and also North Dakota State School of Science and 
North Dakota State University, majoring in animal hus- 
bandry. He married Laura "Bonnie" Neal on June 30, 1939. 
He took over the family farming operation and established a 
herd of registered hereford cattle. 

He was a member of the Society of Range Management, 
North Dakota Stockmen's Association and North Dakota 
Hereford Association. He was a charter member of the cen- 
tral Stark Soil Conservation District and a charter member of 
the Cowboy Hall of Fame. He served on the Taylor Farmer's 
Elevator Board of Directors, Taylor Rural Fire District, and 
UCC Church Board. He was named Rangemen of the year by 
the N.D. Chapter of SRM and received the Layman's Award 
from the North Dakota Association of Soil Conservation 
Districts. 

Thomas Pozarn.ky, 67 of Pierre, S. Dak.,died on August 3, 
1987 in Sioux Falls. 

Tom was born on October 26, 1919 on a farm near Ruso, 
North Dakota and attended high school in Minot. He received 
a Bachelor of Science degree in range management from 
Utah State University, where he was also an intercollegiate 
wrestling champion. Tom spent four years In the military, 
serving in the European and Pacific theatres, including Nor- 
mandy Beach and Okinawa. 

Tom began his career with the U.S. Soil Conservation 
Service in Winner, South Dakota in 1948. From 1949 to 1960 
he was District Conservationist in Mission and Todd County, 
where many windbreaks stand as a monument to his work. 
For 15 years, beginning In 1960 Tom was area range conser- 
vationst In Mobridge and then was in Pierre until his retire- 
ment in 1977. He was subsequently licensed by the SD Real 
Estate Commission and worked with Great Plains Realty in 
Pierre. In 1984 Tom was certified as a range management 
consultant by the Society of Range Management and he had 
been providing consulting services to the BIA. 

Tom published many news articles, feature stories and 
technical articles and conducted tours, demonstrations and 
slide presentations on range management. He also provided 
range training in the field and in the classroom to students, 
employees and members of agencies such as US Fish & 
Wildlife Service, BIA, Vo-Ag classes, Garden Clubs, Soil 
Conservation district cooperators, Audubon Society, High 
Plains Wildlife Association and Future Farmers of America. 
He actively promoted the Range Management Endowment 
Scholarship Fund and the Nature Conservancy In preserva- 
tion of the natural prairies. For many years Tom was an 
Instructor at the SD Range Youth Camp. After retirement he 
continued to provide volunteer services to USDA Soil Con- 
servation Service. 

Kansas Range Youth Camp, 1987 
The 1987 Kansas Range Youth Camp was held July 15-18, 

at the Rocky Springs Ranch State 4-H Center near Junction 
City. 

Camp participants were given short courses explaining 
range sites, grazing management, wildlife on the range, 
livestock management, stocking rates, and livestock distri- 
bution. Participants also learned to identify major range 
plants of the state and competed in a plant identification 
contest on the final day of camp. 

A tour of the USDA Plant Materials Center and the Lyons 
Angus Ranch was the highlight of the camp. Participants saw 
many specialized plants, many of which are being planted on 
Conservation Reserve Program land, and grazing manage- 
ment principles in practice. 

This was the 27th Annual Kansas Range Youth Camp 
which Is a function of the Kansas Chapter of the Society for 
Range Management. Participants in the camp are generally 
going Into their junior or senior years in high school and 
come from all over the state. 

Mark Sexson, biologist with the Kansas Department of 
Wildlife and Parks and president of the Kansas Chapter of 
the Society for Range Management, presented awards to the 
winners of the range plant identification contest and to the 
camper voted by his peers as "outstanding camper." 

Winners of this year's contest include: Adam Hinkle, 
Sherman County, first; Rob Stevenson, Labette County, 
second; Steve Reitcheck, Sheridan County, third. Outstand- 
ing Camper was Matt Lindamood, Greenwood County.— 
Chuck Hart, Chairman, 1987 Kansas Range Youth Camp 

TRAIL BOSS MEDALLION 
FOR AWARDS AND GIFTS 

Bronze Finish, 3 3/4" Diameter 
Unmounted — $21.00 (US) 
Wood Mounted 6 X 8 W/Engraving 
Plate — $29.00 

Engraving 4thi/Letter 
All Orders Post Paid 

Mid-Columbia Chapter, SRM 
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Soap Lake, WA 98851 
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Sustaining Members, SRM 
Appreciation is expressed to the following members who have given additional support to the Society this 

year. 
Richard Atkinson Donald T. Pendleton Robert S. Campbell Gordon A. Lymbery 
Arthur W. Bailey Frederick J. Pratt John T. Cassady Norman H. MacLeod 
Roger L. Baker Brian T. Radford Elizabeth H. Colbert Fred H. Mass 
E.T. Bartlett Ronald W. Roberts Thomas A. Colbert S. Clark Martin 
Ralph Morris Bell Marilyn Samuel Sam H. Coleman Ed A. McKinnon 
Ben P. Berlinger Glen Secrist Edwin G. Crocker Eleanor McLaughlin 
Deen E. Boe Kieth E. Severson Sterle E. Dale John Merrill 
John W. Bohning Henry F. Shirtcliff Claude C. Dillon John L. Merrill, Jr. 
Frank E. Busby, Jr. Sylvester Smoliak E.J. Dyksterhuis Jack R. Miller 
Ralph Christensen Von L. Sorensen Thomas K. Eaman Willie Milliron 
Daryl A. Cisney George L. Stieren Richard W. Farrar Joseph F. O'Rourke 
Howard Collier, Jr. Michael C. Stroud Jim C. Free Henry A. Pearson 
Harry N. Cornwell Darlene E. Swisher Daniel G. Freed J.F. Pechanec 
John M. Fenley Vernon E. Sylvester John D. Freeman Rudy J. Pederson 
John J. Foley John E. Taylor Neil C. Frischknecht W.C. Pendray 
Harold Goetz Harold E. Tower Dennis K. Froeming J. Boyd Price 
John E. Grinstead A.H. (Fred) Walker F. Robert Gartner Charles M. Quimby 
Jim Bob Grumbles Mrs. A.H. Walker Melvin R. George Klaus Radkte 
Keith S. Guenther James M. Walker Ricardo Gonzalez Bob J. Ragsdale 
Dan Hall Bruce L. Welch Irene E. Graves Elbert H. Reid 
Clare W. Hendee Larry Williamson Robert Hamner Laurence E. Riordan 
Kendall L. Johnson John P. Workman Robert W. Harris Joseph H. Robertson 
Fred A. Johnston John R. Hook Harold B. Schmidt 
George W. Knoll Life SustaInIng August L. Hormay Joe M. Schmidt 
Barry Lamb Mrs. Darwin (Lora) John R. Hunter Donald J. Seibert 
J.A. (Jim) Lore Anderson William 0. Hurst Weldon 0. Shepherd 
Wayne G. McCully E. William Anderson S. Wesley Hyatt Jon M. Skovlin 
William N. McLachlan A.P. Atkins Charles M. Jarecki James Stubbendieck 
H. Herbert Metzger Thomas E. Bedell James A. Johnson Clair E. Terrill 
Neil F. Morch Jay R. Bentley Thane J. Johnson George T. Turner 
Howard L. Morton Lester J. Berry Marvin R. Kaschke Albert L. van Ryswyk 
James E. Mowbray Harold H. Biswell Wayne Kessler Robert E. Wagner 
John W. Mumma Lorenz F. Bredemeier Ken Killingsworth Clinton H. Wasser 
William L. Nash Vernon C. Brink Robert W. Knight J. Wayne Weaver 
Richard A. Nichols Steve Bunting Paul A. Krause Warren C. Whitman 
James T. O'Rourke L.T. Burcham William A. Laycock Robert E. Williams 

James Linebaugh Robert M. Williamson 

SRM Trivia 
Question: Which SRM members are several months behind on 
up-to-date techniques which can be found in JRM or Rangelands? 
Answer: Those who didn't send in a a four week notice of their 
change of address to SRM, 1839 York Street, Denver, CO 80206. 
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Current List of Certified Range Management Consultants 
Glenn A. Adams 
60454 Corral Road 
Bend, OR 97702 
E. William Anderson 
1509 Hemlock 
Lake Oswego, OR 97034 

John L. Artz 
5697 Rayburn Avenue 
Alexandria, VA 22311 

Rodney Baumberger 
1324 Evergreen Dr. 
Sturgis, SD 57785 

Thomas E. Bedell 
Ext. Rangeland Res. Specialist 
Oregon State University 
Corvallis, OR 97331 

Thadis W. Box 
College of Natural Resources 
Utah State University 
Logan, UT 84322 

C. Wayne Cook 
Dept. of Range Science 
Colorado State University 
Ft. Collins, CO 80521 

Jack R. Cutshall 
3737 Government St. 
Alexandria, LA 71301 

Alexander Dickie, IV 
P.O. Box 1351 
Denton, TX 76201 

Donald D. Dwyer 
Center for International Dev. 
Ste. 1500 
5151 E. Broadway 
Tucson, AZ 85711 

Gary A. Evans 
2625 Redwing Road, Suite 350 
Ft. Collins, CO 80526 

Raymond A. Evans 
1560 California Ave. 
Reno, NV 89509 

Marion Everhart 
7524 E. Angus Drive 
Scottsdale, AZ 85251 

Neil C. Frischknecht 
1345 Cherry Lane 
Provo, UT 84604 

Dillard Gates 
Agricultural Consultant 
6123 Idaho Street 
Vancouver, WA 98661 

Grant Harris 
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First Call for Awards Nominations 
To Be Submitted—Winter of 1988 

Nominations are being solicited by the SRM Awards Com- 
mittee, and will be accepted through April 30, 1988. Their 
format, to conform to the 1987 Awards Handbook, is as 
follows. 

TITLE OF AWARD ___________________________ 

1. Name, address and phone number of nominee. 

2. Name, address and phone number of nominator. 

3. General Information: 

a. Nominations will be limited to 5 pages or less. 

b. Nominations will concentrate on information pertinent 
to the specific award. 

c. Education, training, general experience, or previous 
awards information should be held to a minimum, 
except where these items contribute to the specific 
award. 

d. Lists of publications and/or letters of recommendation 
accompanying a nomination, unless they are identified 
with and contribute to the specific award, will be con- 
sidered extraneous. 

e. General contributions to range management, the SRM, or 
memberships in related organizations should be held 
to a minimum, unless they contribute to the specific 
award. 

f. The award nomination will include the significance, 
need and timeliness of the nominee's efforts. This will 
consist of the nominee's preparation, action in conduct 
of work, the conclusion of the work, and its results. 
(Research, administration, ranch management and 
operations, contributions to SRM, writings, etc.) 

4. Specific Information on SRM Awards: 
a. Renner Award 

The Frederic G. Renner Award is the highest and most 
prestigious award bestowed by the Society. It is awarded 
for sustained, outstanding accomplishments in, or 
contributions to any aspect of range science and range 
management by a Society member during the past ten 
years. 

b. Chapline Land Stewardship Award 
This award is given to a Society member for excep- 
tional accomplishments and contributions derived by 
placing specific, quality conservation management on 
specific land areas within the past ten years. 

c. Chapllne Research Award 
This award is given to a Society member for excep- 
tional and significant research accomplishments in the 
fields of diverse scientific disciplines related to range 
management. 

d. SRM Fellow Award 
The award is given to Society members for excep- 
tional, dedicated service to the Society which is widely 
effective and generally recognized throughout the 
Society. Membership of ten consecutive years is re- 
quired for eligibility in which this service and these 
contributions have been given. 

e. Outstanding Achievement Award 
This award is given to members and other qualified 
individuals for significant and timely achievements in 
single or related fields. This award is given for currently 
recognized eminence, not something long past. Gen- 
erally, this covers areas not specifically included in 
other SRM awards criteria. Emphasis is on single, uni- 
que achievement or efforts. 

f. Outstanding Young Range Professional: 
This award is given to a Society member, under 40 
years of age, who has demonstrated extraordinary 
potential and promise in the broad field of range 
management. 

5. To insure a nomination that gives a full and fair report of a nominee's fitness to receive a specific award, please 
follow up this information by contacting your Section Awards Chairman, the SRM Awards Committee 
member in your area, or the SRM Awards Chairman. 
William M. Thompson, Chairman until February meeting, 1988 

HC32 - Box 760, Prescott 86303 
Phone 602-445-7371 

Dale Avant, Chairman 1988-89 
217 Casa de Arroyo 
Petaluma, California 94952 
Phone 415-556-1583 




