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RANGE MANAGEMENT 
Editorials 

Our 1951 Student Issue 

L AST year, the October number of the 
Journal featured an editorial and 

several other items that marked the 
beginning of an annual Student Issue. 
This year, with more time to prepare, 
much more material about students and 
tIeaching is included in this September 
number, which is dedicated to range 
students-to our future. The prize win- 
ning essay of the 1950 contest is the lead 
article. In addition, Dr. Harold F. 
Heady generously agreed to solicit, as- 
semble, and edit material from the range 
schools. As a result, this issue contains 

several articles of especial interest to 
students and a new section “Range 
Student Roundup, 1950-1951,” which 
describes many of the field trips and other 
activities of students during the school 
year. We have not one, but two student 
editorials. Furthermore, Dr. Heady’s 
correspondence and surveys in bringing 
this range student material together, un- 
covered many points of interest concern- 
ing the teaching of range management, 
which he has written up as still a third 
editorial.--R. S. Campbell, Editor. 

The Value of Student Membership in the 
American Society of Range Manigement 

R ECENTLY a friend asked me, after 
glancing through a copy of the Jour- 

nal which was lying on my desk, why I was 
a member of the American Society of 
Range Management. He knew that I was 
a student of wildlife biology and was 
mlable to see any direct connection be- 
tlveen the science of range management 
and that of wildlife management. When 
one considers that this man had been 
born and raised on a cattle ranch in 
northern Arizona, it may be possible to 
appreciate my surprise at his question. 
Had he been reared in an urban commu- 
nity or had he come from a part of the 
country where range problems are of little 

local interest, there might have been some 
excuse for his question. 

In answering, I explained to him, as he 
should certainly have realized by now, 
that the science of range management is 
by no means an independent one. On the 
contrary, scientific range management 
includes the coordination and application 
of the researches of a wide variety of 
specialists. Backing the rancher in his 
efforts to produce livestock profitably 
while maintaining the range at its highest 
possible level of productivity are botan- 
ists, agronomists, ecologists, chemists, 
foresters, animal husbandmen, biologists, 
meteorologists, and engineers, to mention 
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but a few. Since each of these professions, 
as vdl as others, play a vital part in 
range mnnagement, it is only nat,ural 
that students as mll as prsctit,ioners in 
these fields should be interested in know- 
ing her their work fits into the overall 
picture of the utilization and CWIRC~Y~- 
tion of our range resources. The Amwican 
Society of Range Management with its 
Journal of Range Management, a&s as air 
ideal medium for the exchange of ideas 

and researches of these many fields and 
for the dissemination of practical knowl- 
edge. 

The activities of the Society are by no 
means restricted to scientists or special- 
ists. Since the Society is dedicated t,o the 
maintenance and improvement of the 
range and consequently of its products, 
many businessmen, economists and bsnk- 
ers, in areas where the economy is 
directly dependent upon a healthy live- 
stock industry, have brrome active and 

interested members. The public as a whole 
often benefits from the vnricd programs 
presented by t,he Sections in their rego- 
lar meetings. The program of the Decem- 
ber, 1950, meeting of the Arizona Section 
is a case in point. In addition to talks by 
various technicians and laymen on range 
problems, t,he Section members and 
invited public heard an address by Dr. 
Irving P. Krick, noted mrteorologist, on 
the potentialities of art,ificial rainmaking, 
a subject of vital interest to everyone in 
the arid Soubhwest. 

On a more persona1 basis, I have found, 
while a student, that the Society and the 
,~ournal are a valuable source of informa- 
tion in my own field, wildlife manage- 
ment. Much of the wildlife in the west, 
both game and non-game, is found on the 
fame rangeland used in the production of 
livestock. Many of the conditions essen- 
tial to good livestock management, abun- 
dant forage and dependable water sources, 
for example, are like&e f&am essential 
to proper wildlife management. If the 
range is allowed to det,eriorate rith a 
corresponding lowering of its carrying 
capacity for livestock, the wildlife popu- 
lations on the range must suffer also. 
Since wildlife populations are less easy t.o 
control than those of domestic stock, 
the wildlife left on a deteriorated range 
may wreak further havoc with vegetation 
before nature can take its course of range 
improvement. An unrise or misguided 
predator control program may result in 
more harm from an increased rodent 
population than in good from the eradi- 
cation of the predators. Conversely, wise 
management that increases the carrying 
capacity for domestic stock means more 
and better wildlife on the range. Infor- 
mation such as this is as important to a 
wildlife ecologist as it is to a rancher or 
range technician. Is it any wonder, there- 
fore, that a potential biologist in the nest 
should bP interested in range manage- 
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ment? The American Society of Range 
Management is as valuable to me as any 
of the organizations devoted exclusively 
to the field of wildlife management. 

It seems to me that the manner in 
which membership in the Society is 
valuable to me could, with a few varia- 
tions, be applicable to students and 
technicians in any of the aforementioned 
fields. It is because of this universality of 

appeal that the American Society of 
Range Management is fast becoming an 
important factor in the advancement of 
the multiple science of range manage- 
ment. For my part, I hope the Society 
continues to grow and to expand the 
already high degree of useful service 
that it is rendering today.-James B. 
Elder, Student, Department of Zoology, 
University of Arizona, Tucson. 

An Obligation 

TN THESE troublesome times in which world-wide f&ts pose complex problems 
to those who are interested in the man- 
agement and conservation of our range 
lands. There is a pressing need for 
rapidly producing foods, especially meat 
produced on our ranges. This supply is 
not needed for our own consumption 
alone, but also for those countries which 
are on the brink of starvation and are 
being led astray by the luring promises 
of communism. 

1 we find ourselves currently engrossed, 
there are many problems confronting 
both the practical range livestock raiser 
and the professional man. As a country 
we are recuperating after a war which 
taxed our agricultural, industrial, eco- 
nomic and moral strength to the limit. 
We see, as we look ahead to the new 
horizons of the future that perhaps our 
period of recuperation has been too short, 
for the outlook for ourselves and our 
immediate posterity is indeed dark. We 
find that we are needing to prepare for 
another conflict which could last over a 
period of several decades. This is true 
because our nation is in opposition to a 
system of statism that has industrial and 
agricultural resources comparable to our 
own, and an almost limitless supply of 
manpower. The Soviet Union also has a 
doctrine that is directly opposed to all 
that which we as a nation hold dear, and 
t)hey will spend all their resources and 
manpower to promulgate that doctrine 
over all the world. 

The struggle between communism and 
democracy proposes to be an exceedingly 
long and hard one, with the final victor 
being the one with the most moral 
integrity, physical resources, and forti- 
t,ude to outlast the other. These vital 

We are also faced with a dire shortage 
of wool due to a lack of stockpiling and 
increased demand. We have been told 
that we must raise more wool, and since 
most of the wool is produced on the 
western range lands it will become the 
burden of these ranges. This is where the 
range man must remember the bitter les- 
sons of the past and realize that our 
struggle with communism probably will 
not be an overnight affair and that our 
grasslands must produce enough, not 
only for our present emergency, but must 
come out of it in condition to produce at 
least until the dangers of world aggression 
are removed. 

It is the responsibility of those who 
know the potentialities of our ranges and 
the ease of their destruction to use that 
knowledge in the conservation of these 
lands. A lack of basic knowledge concern- 
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ing those things from which they gained 
their livelihood has always plagued our 
ranchers. In this crisis, however, is 
another lure which will ensnare some of 
those who feel that they must “make 
hay while the sun shines” by taking all 
that is in our ranges because of the 
prevailing high prices. It will be the 
rancher who knows the value of, and 
practices proper range management who 
will do the most good. The better con- 
ditioned cattle he owns, the higher per- 
centage of calf crops, the heavier weaning 
calves and lambs, and the greater amount 
of wool produced per head will not go 
unnoticed by his neighbors’ nor will the 
means by which he obtained them. The 
men who NEED to know the value of 
proper range management are the ones 
who would not be fazed by hours of talk- 
ing and explaining but will readily see its 

value in terms of their neighbors heavier 
calves and fleeces, or larger calf crops. 
These men are our ranchers, both large 
and small, int,o whose hands are entrusted 
the management of the production of our 
range products, and it will depend upon 
what they DO, not what they could have 
done or should have done, that will de- 
termine whether or not we can continue 
to produce throughout a long struggle 
with communism. 

Thus, we have an obligation. We have 
an obligation as ranchers to put into 
practice only the best range management 
practices. We have an obligation as pro- 
fessional men to search out J prove, and 
disseminate the best of practices, and 
we have an obligation as students to 
prepare ourselves to fill the shoes of these 
men.--Robert Carter, Student J Abilene 
Christian College, Abilene, Texas. 

Our Range Management Schools 

I N SOME of our schools, range manage- 
ment is taught as a separate major 

in range management, departments which 
are independent from other fields. In 
other schools the range teaching is in 
departments of Forestry’ Animal Hus- 
bandry’ Botany or Agronomy. In each 
of these separate cases, the range material 
taught has a distinct, flavor of the subject 
matter department in which the courses 
are given. Thus, in the department of 
Animal Husbandry, no forestry and often 
too little of the material in plant sciences 
is required. This may be very well and 
what one would expect but it does seem 
that if students are properly trained in 
range management they should have a 
well-balanced curriculum of all . these 
subjects. Many of our universities and 
colleges do not grant a degree in range 
management but a great many do have 
one or two courses in range that are 
service courses to students majoring in 
other fields. 

In brief, range management is taught 
from the standpoint of a separate science 
in some schools, to a bare mention of the 
subject matter in others. Here is a good 
field of effort for the Society and I sug- 
gest that it take action to promote addi- 
tional training in range management, 
particularly in the western schools. 

The many variations mentioned above 
lead to the suggestion that some sort of 
standard should be established for the 
training of technicians in range manage- 
ment. The Curricula Committee made a 
good start in 1950 (See Journal 4:212 
1951)’ and the effort is being continued 
in 1951 through the combined Civil 
Service Eligibility-Curricula Committee. 
I believe that every school that offers a 
major in range management should have 
a minimum number of required credits, 
on the semester equivalent basis, in the 
field of range management and in the 
several closely allied subject matter fields. 
I am not proposing an accrediting system 
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but I do think that the American Society 
of Range Management could serve as a 
non-partisan organization to make recom- 
mendations as to basic curricula for the 
range management student. The Civil 
Service requirements do this in part, but 
let us also use the influence of the Society 
I\-ith the colleges to improve the ofierings 
and the teaching where it is done. 

I also feel that each student should be 
allowed to follow his special interest 
through the device of elective courses in 
his curriculum. He may, therefore, ob- 
tain much information in a second field 
in which he is interested. The greatest 
lacks in the training of students in range 
management are in the fields of eco- 
nomics, salesmanship, leadership, psy- 
chology and sociology. Very few have 
enough economics, and practically none 
have training in the other four fields. 

At the present time a list of the schools 
offering courses in range management in- 
cludes Abilene Christian College, A. and 
31. College of Texas, Colorado A. and 
XI., Iowa State College, Montana State 
College, New Mexico A. and M. A., 
Oregon State College, Texas Tech. Col- 
lege, and the Universities of Arizona, 
California, Idaho, Montana, Nebraska, 
Sevada and Wyoming. Many other 
schools offering one course and not cur- 
rently meeting Civil Service requirements 
are not listed. 

In 1950-1951, five of the schools 
claimed t)he granting of approximately 
90 B.S. degrees, 14 M.S. degrees and 5 
Ph.D. degrees in range management. At 
the same time, these five schools men- 
tioned the enrollment of about 160 stu- 
dents with junior and senior classifica- 
tion. Most schools are expecting a drop 
in enrollment this year due to the activ- 
itlies of the Armed Services. Many of the 
schools which give a major in range man- 
agement also have graduate courses for 

advanced work. However, the number of 
graduate students is not great in any of 
the schools except Utah State Agricul- 
tural College and the Agricultural and 
Mechanical College of Texas. 

The size of the staff in range manage- 
ment varies a great deal. Most schools 
have from one to three staff members 
and often these men are on part-time 
teaching and part-time research. The 
largest staff of nine men is at Texas A. 
and M. College. In that department, 
much of the basic teaching in ecology, 
forage plants and taxonomy is done. This 
department also has several courses de- 
signed as service courses to students 
majoring in animal husbandry, agron- 
omy, agricultural education and veter- 
inary medicine. 

The training of the present teachers 
presents an interesting pattern. Nearly 
all of the teache’rs of range management 
who hold the Ph.D. have obtained that 
degree in plant ecology. The major col- 
leges giving the training to these teachers 
include IJniversity of Nebraska, Univer- 
sity of Minnesota and University of 
Chicago. It seems, then, that the teachers 
of range have had good training in the 
fundamentals of the plant sciences from 
some of our better known universities. 
I suspect that the training of our teachers. 
in the future will shift to the western 
schools and will include more work in the 
animal sciences. 

There are many places in our present 
training program in range management 
that can be improved. Efforts to make 
such improvements should be fostered 
and insisted upon by the American Soci- 
ety of Range Management. If this paper 
serves to point out some of those pos- 
sibilities for improvement it is worth- 
while.-Harold F. Heady, Associate 
Professor, Department of Range and 
Forestry, Agricultural and Mechanical 
College of Texas, College Station. 
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(Yhis paper won Jirst prize of $50 or 12 years 
paid membership in the Society in the 1950 
Student Essay Contest. Mr. Churchill is Head, 
Department of Agriculture at Abilene Christian 
College in l’exas, but spends his summers work- 
ing toward a Ph.D. in range management at the 
Tiniversity of Wyoming.-Ed.) 

R 
ANGE Management as a science 

is coming into its own. The un- 
qualified success of the American Society 
of Itange Management and the publish- 
ing of the Journal of Range Management 
are proof. Many other publications and 
research studies have been inaugurated, 
not as agronomy, forestry, or animal 
husbandry, but in the name of range 
management itself. This recognition of 
range management as a science makes it 
imperative that an educational program 
between research and the rancher be 
carried out. The interpretation of the 
results of experiments and studies by 
these range technicians, that is, their 
translation into terms understood by the 
average rancher, requires a range man 
thoroughly schooled in techriical knowl- 
edge, and also one who has hiad a wealth 
of practical experience. 

It is true, to a certain degree, that we 
are short of range men who are adequately 
trained to fully understand and to corre- 
late the problems of the range that con- 
front the rancher. In the past few years, 
however, a few of our Western agricul- 
tural schools have turned out men who 
are technically trained. Unless these 
men come from ‘ranch homes, they usu- 
ally need some field experience to suc- 
ceed in an extension program in range 

management . This practical experience 
can be readily gained by working in the 
field with the Soil Conservation Service 
and other governmental agencies engaged 
in range management and studies. -1 
range man with this background will then 
be in a position to carry a successful 
educational program to farmers and 
ranchers. 

The Agriculture Department of Abilene 
Christian College found that the ranchers 
in Central West Texas were eager to 
produce more pounds of beef, mutton, 
and wool while at the same time im- 
proving their grasslands. Livestock pro- 
ducers were stimulated to investigate 
more fully some of these concepts by 
reading popular articles in newspapers 
and livestock magazines about progres- 
sive ranchers already putting into prac- 
tice some of the newer developments of 
grassland research. This Agriculture De- 
partment received numerous inquiries 
asking for information on range work. 
With this basis and incentive a Division 
of Range Management was established 
in the fall of 1948. This program was 
devoted to the development of an educa- 
tional program for ranchers in Central 
West Texas. A curriculum in range man- 
agement was also initiated for students 
wanting a major in this field. Over 90 
percent of these students are returning 
to their farms and ranches schooled in 
the theories and trained in the practices 
used for the best management of our 
grasslands. These students are in a posi- 
tion to aid and encourage neighboring 
ranchers with their range problems. 
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The first step in developing a range 
(est ension program was taken through 
contact with the local Soil Conservation 
Districts. A plan was developed to work 
in cooperation with the U. S. Soil Con- 
servation Service technicians assisting 
these districts. Materials and information 
used by the Soil Conservation Service 
to assist ranchers with their range prob- 
lems was obtained so that complete har- 
mony existed. To do otherwise would 
only confuse the ranchers and objectives 
would be lost. 

Visits to the various ranches are made 
upon request from the rancher, and at 
his convenience. Follow-up trips are 
nlways made, as one visit is never suffi- 
cient to determine all of the rancher’s 
problems. Unless these follow-up trips 
are made by the range specialist, then 
some basic concepts are usually lost. 
It is essential that several trips be made 
even though they may be over a period of 
years. 

Visits to these various ranches are 
always stimulating to both the rancher 
and the technician. The extension man 
needs to be alert at all times to observe 
new practices that might be of value 
elsewhere. In dealings with the average 
rancher the range manager needs to be 
able to speak a rancher’s language, that 
is, either avoid the use of technical terms 
or carefully explain their meaning. This is 
particularly true about the use of plant 
names. Local common names should be 
llsed at all times. With range specialists 
practicing this rule, common plant names 
would become more standardized. This is 
one example of the need for the range 
manager to correlate practical experience 
with technical information. 

The range specialist must constantly 
keep abreast of the trend in the latest 
developments, and be able to give the 
rancher the most accepted and proven 
methods for his locality. Many ranchers 

are well read, and they may sometimes 
question certain recommended practices 
used at a previous date. The extension 
man must be equally up to date on his 
reading and follow even more closely 
the latest results of proven research 
and practical experiences in his field. 
The ability to interpret technical knowl- 
edge into simplified form to give to the 
rancher is a fundamental factor in the 
success or failure of an extension program. 

A knowledge of the surrounding range 
types and the most accepted practices 
for any given area, are both important 
factors to be considered. At times it is 
necessary to talk to a rancher about land 
holdings in different sect.ions of the state. 

The most effective method of extension 
work at Abilene Christian College has 
been the monthly publication of the 
Farm Visitor. This paper, supported by 
the business firms of Abilene, is dis- 
tributed to 12,000 farmers and ranchers 
as a public service. Mailing lists were 
secured from the Soil Conservation Dis- 
tricts in the Abilene trade territory. 
This publication has been well received, 
and a closer relationship between the land 
owners and the range specialist has been 
realized. 

Since the establishment of the Farm 
Visitor in March, 1949, emphasis has 
been placed on the importance of range 
lands and their correct management. 
This has been the theme of this extension 
publication, and articles pertaining to 
range management have been included 
in each issue. These articles have not 
been technical in any way, but have 
simply told the story of some successful 
rancher and his range program. Both 
cattle and sheep raisers were visited and 
their methods described. The vegetation 
types, carrying capacity, watering and 
salting facilities, deferred and rotational 
grazing systems, reseeded areas, brush 
problems, and management practices 
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in general were items included in the 
story. Counties in a 150-mile radius of 
Abilene were covered, and articles about 
ranchers in Taylor, Callahan, Coleman, 
Shackleford, Palo Pinto, Kimble, and 
Reagan Counties have already been 
written. After each publication, new 
mailing lists have been received, indicat- 
ing that the rancher wants to know more 
about the management of his grassland. 

It is pertinent at this point to mention 
other publications dealing with extension 
practices, such as the magazine Soil Con- 
servation, published by the U. S. Soil 
Conservation Service. Sections of the 
Society of Range Management publish 
news letters about latest research find- 
ings in their areas. Notable among these 
is the Wyoming Section which publishes 
a monthly news issue of range manage- 
ment and distributes it to members and 
ranchers in the state. Private business, 
too, has been conducting educational 
programs in range management for the 
farmer and rancher. For example, Swift 
& Company has published information 
about grassland management in their 
advertisements in leading newspapers 
and agricultural magazines throughout 
the country. 

Another successful approach now in 
use by Abilene Christian College is a 
series of weekly fifteen-minute radio 
programs. The time is donated by six 
radio staions which cover a wide portion 
of western Texas. These stations are 
KWKC, Abilene; KGKL, San Angelo; 
KCRS, Midland; KDWT, Stamford; 
KSTB, Breckenridge; and KORC, Min- 
eral Wells. Members of the Agriculture 
Department conduct these programs, 
and range technicians of the Soil Conser- 
vation Service, County Agents, and other 
agricultural leaders participate as guests. 
A portion of the program is always de- 
voted to some phase of range management 
and gives the radio audience latest de- 

velopments and actual pract’ices in this 
field. 

Future ranchers, including FFA and 
4-H club members, should not be neg- 
lected. In order to give these boys the 
training they will need as successful 
ranchers and good range managers, Abi- 
lene Christian College, in cooperation 
with the Middle Clear Fork and Central 
Colorado Soil Conservation Districts, 
sponsors an annual range plant identifi- 
cation contest. James Hill, an FFA 
member from Mozelle High School, Fisk, 
Texas, made a perfect score of 300 on 
this contest in 1950. Wit,h the training 
of such boys as this we know that our 
grasslands will be in safe hands in future 
years. 

The American Society of Range Man- 
agement is advancing the educational 
program by including ranchers in its 
membership. This is somewhat unique 
among professional societies. Other or- 
ganizations could well follow this ex- 
ample. Many ranchers are taking an ac- 
tive part in the Society, helping to bridge 
the gap between research and actual 
ranch operations. 

In conclusion, findings from observa- 
tions and experiences of an educational 
range program at Abilene Christian Col- 
lege disclose that a - range extension 
specialist needs to correlate the different 
phases of range management. The abil- 
ity to talk the rancher’s language and 
the avoidance of technical terms are aids 
to a successful program. Popular articles, 
published in an extension bulletin, deal- 
ing with the practices of progressive 
ranchers make the most successful ap- 
proach. This method renders a public 
service which is appreciated by the farm- 
ers and ranchers. Full cooperation be- 
tween existing agencies devoted to the 
improvement of our grasslands is an 
essential if efficiency is to be attained. 
Radio programs distribute information 
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to urban as well a5 rural communities. eral, state, or privately endowed that is 
Range plant identification contests are working in the field of range manage- 
stimulating to the ranchers of tomorrow. ment, can develop an extension pro- 
These contests help young men secure a gram by following these fundamental 
fundamental knowledge of range man- rules and procedures. Such an institution 
:lgement#. or agency should do this as a public 

Any institution or agency, be it fed- service to the community which it serves. 

SCIENCE IN A DEMOCRACY 

In a democracy, the critical decisions must never become the province of “specialists”. 
But, in order to decide with wisdom, all the people 
evaluate facts and relate them to basic principles. . 

in a democracy must be equipped to 
For from now on, the citizen will 

be called upon constantly to make decisions which may mean life or death for the scientific 
enterprise. An ignorant citizenry could-and may-easily wreck that enterprise or stunt 
its growth unless scientists tdrn their attention outward from their laboratories to their 
communities. 

Dr. Earl James McGrath 
in The Scientific Month13 
August 1950 



Teaching Range Facts-The Role of the Schools 
VERNON A. YOUNG 

Head, Department of Range and Forestry, A. and M. College of Texas, College Station 

T EACHING range facts is now defi- 
nitely the responsibility of the 

schools. The pioneer stage has passed 
when the field men of the “old school of 
experience” were given the responsibility 
of teaching range management to the 
young men associated with range posi- 
tions in state and federal agencies. These 
old-timers, through their writings, also 
informed the general public as to proper 
management practices for range conserva- 
tion. 

Today, range management, as a 
science, is taught primarily in the insti- 
tutions of higher learning. However, if 
the science is to attain its greatest de- 
velopment and touch the lives of all 
those interested in the management of 
wildlands, the fundamental principles 
should be taught in both. the elementary 
and high schools. There are a number of 
publications on range conservation 
adapted for adult reading but a very 
limited number are available for use 
in the curricula of elementary schools 
or for guidance in outdoor studies. 

A book published in 1949 entitled 
“Our South, Its Resources and Their 
ITse” (by E. F. Evans and R. 1,. Dona- 
hue. 406 pp. The Steck Co. Austin, 
Tex., 1949), was one of the first available 
for the elementary schools which strongly 
emphasizes in one entire chapter the 
role of grass as related to range manage- 
ment and conservation. The facts are so 
clearly and interestingly set forth that 
many students will no doubt become 
supporters of grass conservation. 

I hope the Society of Range Manage- 
ment will in the immediate future appoint 
a committee to investigate the possibil- 

ities of introducing instruction in grass 
land conservation into both elementary 
and high school education. Such a com- 
mittee should consistently work for this 
objective until it is accomplished in 
every State where range conservation is 
important. In addition, the committee 
should encourage book companies to 
select range conservationists to write 
suitable text books to meet the require- 
ments of the different regions. 

In the field of higher education the 
staff members of range management de- 
partments are often obliged to teach 
ranch people. Thus, t,hey must be es- 
ceptionally well trained in both funda- 
mental and applied phases of range 
management in order to be effective. 
The range instructor must be able to 
segregate the facts by rechecking the 
data and analyzing results of the numer- 
ous publications dealing with different 
phases of range management. In addition, 
he must also be able to correlate funda- 
mental principles and research data with 
the applied phases or practices in a clear 
and interesting manner. In other words a 
range instructor should be able to outline 
his course from both fundamental and 
applied knowledge that he has obtained 
through his training and experiences. 

Thus, the responsibility of the college 
instructor, in teaching the facts, is one 
of the greatest in the profession of range 
management because through his teach- 
ing skill he must correlate the facts in 
such a way that young men will develop 
perspective, sound judgment, power of 
manipulation, and the ability to work 
with people. Therefore, the well qualified 
college instructor is today the key man 
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in the field of range management and 
should be one of the most highly paid 
individuals in the range profession. 

If the science of range management is 
to attain the goal of enlightening the 
public as to the importance and neces- 
sity of range conservation, research and 
‘extension must be coordinated in order 
to disseminate the facts. It is the re- 
spolisibility of the schools to introduce 
.aud carry out such a program. 

In teaching range facts the range 
managelment curriculum in any given 
school must play a very important role. 
The curriculum should lay a foundation 
composed of courses in basic science and 
arts in order that the student may under- 
stand both the fundamental and applied 
courses in his major. There should be 
mathematics (college algebra, trigonom- 
@try, and statistical analysis) ; chemis- 
try (elementary, quantitative and or- 
ganic) ; soils (introductory and soil 
classification and mapping) ; biology 
(general botany, general zoology), tax- 
ouomy, range ecology, plant physiology 
and genet,ics; economics (elementary and 
advanced courses) and English (grammar, 
public speaking and both professional 
and popular writing). In addition, certain 
social science courses such as rural sociol- 
~gy and psychology, seem pertinent in a 
range student’s training since he is 
obliged to take part, in civic problems and 
activities. The basic range management 
‘courses are well established among range 
schools and need no further comment. 
However, the student should also have 
considerable latitude in the choice of 
elective courses during his junior and 
Ssenior years so that he may round- 
,out a well balanced education of his 
preferred subjects as well as for his pro- 
fession. 

As a final strengthening factor in the 
curriculum a field course of three weeks 
duration covering a cross section of a 

rather highly diversified range country 
should be required. Under this environ- 
ment each student will come directly 
in contact with a large number of the 
range problems and practices previously 
discussed in the class and laboratory, 
and discover for himself the assemblage 
of facts and factors that makes a live- 
stock ranch click. 

Much emphasis should be placed upon 
field and indoor laboratory exercises in 
the range courses because it is there that 
the theory and applied phases are blended 
into fundamental principles. It is not 
sufficient that the students just visit 
field range areas for observational pur- 
poses, but to get practice in the methods 
and techniques of management practices. 
The segregation and recording of the field 
data and the drawing of conclusions in 
such exercises are important because 
they give the student a quantitative 
guidance that may be greatly expanded 
in the future. Comparisons should be 
made of the management practices em- 
ployed on both large and small ranches 
to determine the effectiveness of each 
and the economics associated with such 
operations. Range graduates who accept 
public employment are extremely short 
of information that deals with the eco- 
nomics of range management practices 
and problems. Much of that type of in- 
formation must be obtained later through 
graduat)e training or field experiences. 
The under-graduate student in the future 
must be more than exposed to the subject. 

Visual aids should be employed fre- 
quently in the classroom to correlate 
subject matter wit,h field practices. With 
the use of slides and sound projectors, 
the college instructor is today able to 
bring many field problems and practices 
common to distant regions to the atten- 
tion of the student in a manner not pos- 
sible less than two decades ago. 

In the past, most of t,he range manage- 
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ment problems have been handled well 
but in recent years numerous technical 
problems have risen that now call for 
men with additional training in tech- 
niques, methods, and organized thinking 
which requires the services of the Ph.D. 
degree trained individual. More com- 
plex problems will continue to arise in the 
biotic complex which is now a part of 
the overall range problem. Schools must 
prepare to meet the change through grad- 
uate training. The A. & M. College of 
Texas is setting up a graduate program 
that includes work for the Doctor of 
Philosophy degree in range management. 

Range management departments must 
rely heavily upon research done by state, 
federal and other agencies to obtain 
most of the up-to-date facts to teach 
undergraduate and graduate students 
as well as ranch people. However, the 
the research information made avail- 
able through technical bulletins and 
papers lacks appeal to the ranch people 
and the undergraduate students are 
highly critical of the ,subject matter 
presented. In many instances they must 
be forced to read publications under the 
threat of being quizzed on the subject 
matter. 

This is a challenge to researchers to 
present their results in popularized form 
with the free use of illustrative material 
that will be of interest to all readers. 
It is now common knowledge that the 
ranch and farm people obtain most of 
their agricultural information from news- 
papers, farm magazines and periodicals, 
whereas only a very small percentage is 
obtained from technical papers. It is 
interesting, however, to note from sur- 
veys conducted by various agencies, 
that a high percentage of the r&search 
information carried in the popularly 
written magazines and papers was ob- 
tained from technical bulletins. 

The colleges have an unusual oppor- 
tunity to teach range management, fact)s 

through the extension Range Specialist 
who is also in a position to work through 
the county agents and 4-H clubs who 
touch the lives of most of the ranch 
people. Not only can these individuals 
stimulate the rancher to apply research 
results but through exhibits, displays 
and judging contests emphasize most 
phases of range management. Especially 
is this true for the instruction of 4-H 
club members dealing with plant identi- 
fication and range condition class de- 
terminations. As these young club mem- 
bers assume greater responsibilities, they 
may become active advocates of proper 
stocking rates, deferred and rotation 
grazing, and reseeding practices which 
lead to successful range management. 

Short courses, in the field or on the 
campus, may be given for periods of 
two or more weeks depending upon the 
facilities, type of training and informa- 
tion desired. The summer and fall 
months are the most desirable periods 
for field courses because of the advan- 
tages offered by pleasant weather and 
fully grown vegetation for field exer- 
cises and the inspection of ranches. 
First hand information may be obtained 
from the ranchman relative to the various 
range management practices that have 
proven either desirable or undesirable 
on his ranch. Some of the most effective 
teaching can be done by the operator on 
his ranch. 

Field day meetings and demonstra- 
tions, if not too large, are’s highly desir- 
able means of teaching range manage- 
ment facts. It is now evident that more 
facts can be disseminated and better 
results obtained with small groups of 
ranchmen and others interested in range 
conservation than with large groups. 
Small groups have fewer of the distrac- 
tions common to large groups, and more 
attention can be given to problems 
that are of particular interest to the 
individual. 



Range Education 
RAY G. JOHNSON 

Range Specialist, Montana Extension Service, Bozeman, Montana 

E DUCATION in range management 
includes many diverse ideas and 

objectives. As a topic of discussion, it 
creates many lines of thought. The 
teachers probably think in terms of 
curricula or subject matter emphasis. 
The public land administrators, requir- 
ing high standards of employee training 
are always looking for new educational 
procedures to ease their administrative 
problems. The researchers may be crit- 
ical because their data are not utilized 
more effectively. Some ranchers, as Louis 
Bromfield recently wrote, are thinking, 
“If this information available is so good, 
why haven’t we been told?” 

Whai are the objectives of range edu- 
cation? They are to further the applica- 
tion of the art and science of range man- 
agement-or, to accelerate better range 
land use-or, to obtain maximum appli- 
cation of good range land management. 
Application or use is the key. 

That application or use usually is 
through the basic medium of grazing 
animals, domestic or wild, on lands of 
both public and private ownership. The 
animals are managed by people who 
should be and generally are, thoroughly 
interested in their livestock. Education 
in range management must reach, in- 
terest, inform and then stimulate to 
constructive action that group of people. 

Range education serves people of 
many different economic interests. The 
first historically to effectively attract 
public attention to range management 
was the land administrator groups, the 
United States Forest Service, the Bureau 
of Land Management, the Indian Service, 

the National Park Service, the Soil 
Conservation Service and others. For 
many years some of these agencies have 
required grass and survey technicians for 
administrative purposes. Their “job giv- 
ing” approach to educational institutions 
greatly influenced the type of training 
offered by the colleges. That training 
job has been well done. 

The public land administrators were 
not always satisfied with the training 
their men had received. Specialized range 
men were needed rather than pure science 
technicians. Range production data were 
required for both range administrators 
and for teaching. Hence, specialized 
technicians were developed. These con- 
stitute our second group, the range re- 
searchers and range management pro- 
fessors. Here again a commendable job 
in education has been accomplished. 

The third group includes the men who 
actually manage the animals which graze 
the range resource-the range livestock 
operators and the big game managers. 
Have they received the type and quality 
of education they deserve? Have they 
had the same opportunities to know their 
basic resource problems as has the wheat 
rancher, the irrigation farmer, or even 
the stockman on disease control and 
animal breeding? Or has too much time 
been spent telling them what they 
should or should not do, to the neglect 
of the “why” of their range production? 
Most will admit that a poor job has been 
done, whatever the reason may be. Ade- 
quately informing this group can mate- 
rially simplify the work of the public 
land admini&rator, and save much public 
land administrative cost. It will make 
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money for both the rancher and the 
local community. 

Why has this educational gap been 
unfilled? It may be due to other more 
important matters requiring the atten- 
tion of adult educators; to lack of ade- 
quately ear-marked funds for range 
education; or to too much enthusiasm 
and too little salesmanship in presenting 
the information. Unquestionably, the 
emotionalism involved in land adminis- 
tration-rancher relationships has done 
much to form mental blocks against the 
entire subject of range management. A 
better coordination in the past of the 
efforts of the various agencies engaged 
in range education could have produced 
more economical and effective results 
from the money spent. 

The fourth group is composed of young 
men who will be managing the livestock 
in the years ahead. They have fresh open 
minds. They are the farmers-to-be, the 
men who will be handling lands and live- 
stock and formulating plans and policies 
in the future. Most of these men will go 
through high school. A portion, often 
too small, will have the opportunity of 
higher educational training. A large 
part, however, is now out of reach of 
any present organized range educational 
ef’fort. These men can be reached through 
the Smith-Hughes Vocational Agricul- 
ture program, the 4-H clubs and the 
Yeterans-on-Farm training classes. The 
need here is to simplify the principals of 
range management and then present 
them. Here is an opportunity to make 
good range management an automatic 
reflex reaction. With such a program the 
adult educator and the public land ad- 
ministrator of 1960 will find ready ac- 
ceptance of new ideas or new administra- 
tive rulings by open and understanding 
minds. If the rulings and results are not 
sound they will be rejected as they 

should be. This phase of range education 
presents a fertile field as yet little touched. 

The last group served includes those 
;who have an indirect relationship to 
range management. Have the people 
interested in water production from 
range-land watersheds been properly ac- 
quainted with the true uncolored picture 
of how range land actually responds to 
proper grazing? These people have been 
subjected to propaganda, both by the 
sincere, but misinformed person, and by 
the man with an axe to grind. The range 
man’s attention must be focused on 
this group, not only to give good in- 
formation but also to correct the results 
of the half-truths and misinformation so 
often encountered in today’s high ten- 
sion, high powered promotional programs 
which involve our western watersheds. 
Clear-cut, well-handled information will 
tend to build confidence in the range 
profession and to develop and maintain 
amicable relationships within commu- 
nities and among the civic organizations 
of those communities. 

The business men in our range area are 
economically involved with good range 
use. They can be interested in what the 
resource is, and can be shown the inter- 
relationships between ranchers and the 
welfare of the whole community. Con- 
flicts between recreational and livestock 
interests exemplify this need. The in- 
forming of this last group is a field of 
adult education to which all range agen- 
cies whether technical, administrative, 
educational, or rancher must give more 
attention. 

The college level training is good and 
is improving. The students in animal 
production still are not getting sufficient 
basic range information in some schools. 
Likewise, the lack of emphasis on animal 
production in some of our technical 
range courses is lamentable. These defi- 



RANGE EDUCATION 317 

ciencies are minor. By and large, the 
major problem is in the field of adult 
education or better stated, in extension. 

Extension, as used herein, applies 
entirely to activity or process rather 
than to an organization. This activity 
is one of carrying suitable research 
results plus good rancher experience to 
those persons who can make good use of 
such information. 

There are today many people doing 
range extension work. The Agricultural 
Extension Service is charged with full 
time work and effort in adult education. 
The Soil Conservation Service does adult 
educational work in soil conservation 
districts. The Production and Marketing 
Administration has stimulated attention 
on range problems through the medium 
of financial assistance. Public land ad- 
ministrators have been forced to do ex- 
tension work in range management as 
an “assist” in accomplishing their goals. 
Experimental stations, State and Federal, 
are doing whatever they can. The edu- 
cators at the high school level have no 
general program but are open minded 
and receptive to suggestions. Of the 
groups working on the problem, two 
are specifically charged with doing adult 
education over the entire area with no 
restrictions involved. All others are 
interested. 

In the past, attention has been focused 
on problems and problem areas where 
t)he effective adult educational work has 
been in the correcting of evils. Land 
users have readily accepted such cures 
as poisonous plant control, gully control 
and water diversion, range reseeding, 
water development, rodent control, pred- 
ator control and brush burning. Little 
time and effort have been expended upon 
t)hat vast area of range which does 
not really require artificial rejuvenation- 
where merely working with mother na- 

ture will attain better and more stable 
production of animal products. Isn’t 
there a golden opportunity in talking the . 
advantages and possibilities of “fat” 
grass as well as those from “fat” cows? 
Has sufficient use of McCarty’s work, 
Weaver’s work and that of many others 
been made? Cannot such information be 
put into stockman terms without either 
talking down or mis-stating the scien- 
tific principals involved? 

The opportunity for accelerating and 
improving the efforts toward better in- 
forming our range land users was never 
greater. Usable scientific information is 
available in volume. Good experience 
of many ranch operators is becoming 
more plentiful. This is the raw material 
for any good extension program. 

Range land users today are financially 
better off than ever before. This tends 
to make them more receptive to new 
ideas. Our range management science 
is considered new by them because they 
have either had little opportunity to see 
it in a favorable light, or have refused to 
look at it. These men are recognized as 
being rugged individualists, which means 
that they are intelligent men slow to 
change ways of operation until sold on 
the reasons for change. As a group they 
have had little opportunity to learn the 
individual components or parts of that 
thing we call collectively “grass’‘-the 
annual and perennial grasses, the forbs, 
and the exceedingly valuable and little 
recognized browse plants found through- 
out our “strong” winter ranges. Average 
ranchers have been given little oppor- 
tunity to know the individuality of t,hese 
plants-the fact that they respond, in 
production, to being permitted to get 
fat just as sensitively and economically 
as does the cow that grazes there; or, 
that they starve to death just, as do 
poorly handled livestock; and that once 
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starved out, they cannot be replaced 
economically-and often not at all. As 
our president, Dan Fulton, has often 
stated and written, “we are humid agri- 
culturally minded,” which is evidenced 
by the attitude of replacing by reseeding. 
Some call that Agronomy minded. Due 
to the nature of our range lands, few 
ranchers would ever trade a section of 
true native range in good condition com- 
positionally and in vigor for that same 
area reseeded to any species available 
today. Finally, in speaking of opportun- 
ity, the entire country is watershed con- 
scious. Resource conservation and river 
basin management is before the people 
continually. Congress and the employees 
in the various governmental agencies are 
and will continue to pay more attention 
to our range lands. 

Summarizing, there is ample good in- 
formation available. The livestock indus- 
try can make economic use of the in- 
formation. There are many who are 
anxious to have the educational job 
done. What can be done? A few sugges- 
tions are offered : 

1. Recognize the job as a salesman’s 
job. The extension activity sells 
the applicable work of others. The 
tools of salesmanship are visual 
aids, public speaking, sound jour- 
nalistic knowledge and enthusiastic 
optimism. 

2. Have a salesman’s organization co- 
ordinate the efforts of all who are 

doing extension range work. The 
job is large-many must work at 
it, but coordination is mandatory 
if economical results are to be ex- 
pected. 

3. Obtain salesmen who recognize the 
job and who can talk the language 
of the land users. 

4. Approach the job from the local level 
and stay clear of any stigma of 
public land administration. Coor- 
dination, however, should be from 
the top. 

5. See that the selling organization is 
adequately Jinanced with “ear- 
marked” funds. The job required 
cannot be done as a sideline of 
some other activity. 

6. Federally subsidize such a program 
in line with the percentage of feder- 
ally owned land in the area in 
volved. Most adult educational funds 
are now distributed on the basis of 
population. This must be on the 
basis of problem area. 

7. Base the program upon fundamen- 
tal and simple facts governing native 
forage plant growth. 

8. Finally, expend e$ort and money 
upon methods of presenting material. 

When we place the amount of emphasis 
on the palatability and degree of utiliza- 
tion of our extension material that we 
expect others to place upon the palat- 
ability and degree of utilization of range 
we can expect good results. 



Use of Ecology on Range Land 
E. J. DYKSTERHUIS 

Regional Range Conservationist, Soil Conservation Service, Lincoln, Nebraska 

(This paper was part of a symposium on “The 
Application of Ecological Knowledge to Human 
Aflairs,” given at the annual meeting of the Eco- 
logical Society of America, meeting with the 
American Institute of Biological Sciences, Co- 
lumbus, Ohio, September 11-13, 1950. It is pub- 
lished with the purpose of stimulating more 
thought on the question: How can we best translate 
into helpful terms, suited to action on the range, 
the indispensable knowledge we obtain from pure 
sciences, particularly ecology?) 

R ANGE land may be defined as land 
where present soils and climate, 

in conjunction with plant succession, 
produce natural pastures. In range man- 
agement we depend upon remnants of 
climax plant communities to indicate 
potential grazing value for specific soil 
and climatic complexes (sites); and upon 
secondary succession to restore these 
values where the plant cover is now far 
below potential. Range management is 
largely, therefore, applied ecology. 

Keep in mind that the ranchers who 
use range lands are the people who must 
ultimately apply ecological knowledge. 
Ecologists seldom operate ranches them- 
selves. 

We, therefore, are concerned first with 
narrowing the gap between ecological 
knowledge available and the portion 
used by the ranchers. Progress here must 
be measured by what shows on the range 
itself. 

There is now a great gap between 
what is known and what is applied. For 
that, we range ecologists have to take the 
blame. Only the exceptional range tech- 
nician has had even one course in psy- 
chology, rural sociology, salesmanship, 
advertising, or human ecology. Yet the 
greatest handicap practicing range ecolo- 

gists have is ability to sell ecological prin- 
ciples to ranchers. 

To be reasonably effective, the field 
technician must know current local 
precepts, and must approach groups of 
ranchers or natural leaders of groups 
from their viewpoint. Furthermore, we 
cannot exchange ideas except with a 
common language. Since the rancher is 
unlikely to learn the language of the 
ecologist, it is necessary that we adapt to 
his. 

We know that respected ranchers do 
not do things greatly different from what 
they have been doing, or what their 
neighbors are doing, at the mere sug- 
gestion of technicians. As sociologists 
know, important changes are brought 
about through actions of groups which 
have common modes of living, thinking, 
believing, and systems of values. Ranchers 
have principles of operation which are 
axiomatic to them. Our job becomes one 
of substituting a rule of action in accord 
with ecological knowledge for a rule not 
in accord with ecological knowledge. 

The new range technician may be 
keenly interested in ecology. He may 
actually make some ecologic studies 
outside his work. Rut too frequently he 
fails to see or does not know how to 
proceed with applications all round him 
of the most elementary ecologic funda- 
mentals. Actually, he would profit no 
less than the rancher if he gave first 
thought to application rather than to 
obtaining additional information. 

An early sign of progress is rancher in- 
terest as reflected by questions with 
ecologic import. This soon turns the field 
technician to further study because he 

310 



320 E. J. DYKSTERHUIS 

then must study if he is to be of continu- 
ing service to that rancher. There is no 
better stimulus to learning than to be 
confronted by questions from those whom 
you feel you should answer. 

It is commonly said that the cardinal 
principles of range management are (1) 
proper numbers, (2) proper season of use 
(3) proper distribution of grazing over the 
pasture or range, and (4) proper kind of 
grazing animals, considering the kind of 
vegetation. Actually, these four are the 
most important practices. However, to 
obtain application of recommended prac- 
tices, it is usually necessary to have ap- 
preciation of principles on which the 
practices are based. Consequently, when 
a technician suggests what is “proper”, 
the rancher quite naturally asks, “why?” 
If he does not ask “why?” it usually 
means he has not been sufficiently in- 
terested to even intend to apply any 
suggested change. From such experience 
you are forced to search for the real 
principles-those that have the weight of 
natural laws. In such searches the pure 
science of ecology has been most reward- 
ing. However, applicable information 
from pure science must be translated 
into terms of action and repackaged for a 
specific consumer with a specific need. 

Assume that you are a range technician 
talking to a rancher, or a group of 
ranchers on their ground. You are aware 
that they, even as you and I, must usu- 
ally be exposed to wholly new knowledge 
about four times before they actually 
use it in ev,eryday business. You are also 
aware that the principal urge in human 
nature is the desire to be important. So 
you control this urge in yourself as best 
you can and avoid belittling the knowl- 
edge and efforts of those whom you would 
move to action. 

Your comments must be interesting, 
brief, and without hedging. Hedging is 

not in the western tradition. If you speak 
indoors, it is difficult to avoid abst,rac- 
tions; but on the range you will speak 
concretely concerning soil you can see 
and the grass you hold in your hand or 
point out. 

A brief talk can be given as an example 
of many similar talks with groups of 
ranchers. It is an approach resulting 
from trials and errors over several years. 
The objective is lucid expression of a 
digestible portion of pertinent ecologic 
concepts, such as action, coaction, and 
reaction, climax (from a polyclimax view- 
point), secondary plant succession, the 
functioning of habitat factors, along with 
some fundamentals of plant physiology 
and morphology. Will you listen as 
ranchers, beginning now? 

Many things happen on range land 
that we don’t understand. But there are* 
some natural laws to steer by. These 
natural laws apply on range land, whether 
in Texas or Montana. They give us 
reasons for managing different ranges in 
different ways and for adjusting to the 
seasons and years. They might be called 
principles of operation. I have four. 

The first is: If we keep down the shoot 
we kill the root! Green leaves manufac- 
ture all the food from which roots grow. 
In the fall, roots store food that nourishes 
the new shoots in the spring. Plants are 
living things. You can make them grow 
or starve them. Suppose we graze off 
the shoot that comes from root storage 
in the spring. This is the shoot which 
was to have been the food manufacturing 
apparatus for this year. If t,he first shoot 
is grazed, there is usually enough storage 
to put out another shoot; but if we do 
this repeatedly in the same season we 
starve the root, we shorten it, reduce its 
ability to reach moisture and nutrients. 
It takes a big factory above ground to 
turn out much goods. The man whose 
pasture looks only half used each fall 
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gets more grazing than the man whose 
pasture is kept short. 

The second is: Nature abhors a vacuum! 
She doesn’t like empty space. This is a 
law of physics but has an analogy on the 
range. On pasture this means that she 
tries to keep the soil covered as long as 
any soil is left. What will she cover it 
with if we won’t let anything grow that’s 
fit to graze? Well, she then covers it 
with something not fit to graze, or too 
short to graze. That’s why palatable 
plants on overstocked pasture give way 
to weeds and woody plants and spiny 
plants. That’s also why tall high-pro- 
ducing grasses give way to short low- 
producing kinds of grasses. When we 
keep a grass that normally grows three 
feet tall grazed down to a height of one 
and a half inches, we are removing over 
90 percent of the food manufacturing 
apparatus of that plant. In t’he same 
pasture there are usually other grasses 
which are normally short grasses. It’s 
hard for a cow to get more than half 
their leaves. We say they. stand the 
grazing. Actually, they are so short 
they can escape being grazed too closely. 
They, therefore, increase in overutilized 
pastures. Half of what the big grasses 
produce is about as much as all of what 
the short grasses would produce if a cow 
could graze that close. Under good man- 
agement, nature takes up the slack, and 
the taller kinds, if some are left, crowd 
out the weeds and push short grasses 
back down to their proper percentage. 
That means a more productive pasture. 

The third principle is: Nature is always 
trying to put back the lcind of vegetation 
she had on a piece of ground in the Jirst 
place! This is what ecologists call the 
natural law of plant succession. These 
changes in the .kinds of plants on aban- 
doned fields, in pastures that are rested, 
along road right -of -ways, and everywhere 
there is a chance, are all a part of the 

321 

process. The changes, if unmolested, go 
on until there is a kind of vegetation that 
fits the soil and climate so perfectly that 
no other kinds of plants can move in. 
That kind of vegetation is called climax. 
The climax in forest climates will be 
some kind of forest. In grassland climate, 
it will be some combination of grasses. 
We can even predict what it will be when 
we know the soil and the climate. This 
makes range management fairly simple 
compared to managing a tame pasture. 
Natural plant succession will increase the 
better higher-producing plants on ranges 
in poor condition if we simply give the 
pasture a rest. Sometimes a change in 
season of use or in numbers is all that is 
needed. However, rests usually get quicker 
results. 

This same tendency of nature, to re- 
store the original kind of vegetation, 
will destroy our tame pastures unless we 
keep working with them-clipping weeds, 
fertilizing, renovating, reseeding, etc. 
The soil was built under nature’s mixture 
of plants. They didn’t take out more than 
they put back. If a tame pasture plant 
produces more, it also takes more. 
That’s why tame pastures get sod- 
bound. They hit the bottom of the barrel 
and we have to fertilize or renovate. 
On either kind, native or tame pasture, 
we will manage better if we recognize this 
natural law of plant succession. 

The fourth and last is: The principal 
factor limiting growth in grassland climates 
is water supply! In forest climates it is 
fertility. What can we do about water 
supply? Maybe some day it will be prac- 
tical to make it rain. Meanwhile, we had 
better get more of what falls naturally 
each year stored in the ground. We know 
that a lot of the moisture that falls runs 
off because the very surface of the soil 
is puddled and sealed. We know that, 
puddling is caused by raindrops striking 
bare soil. We know that if we keep bare 
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soil covered with green vegetation or a 
mulch of old growth or with even a bur- 
lap sack, the soil is not puddled by rain- 
drops, and much more water soaks in. 

We also know that water once stored 
in the soil in a grassland climate almost 
all stays there until it is used to raise 
plants. On range we don’t worry about 
capillary rise. Capillarity doesn’t work 
when the bottom of the wick isn’t in 
the kerosene, and there is no free water 
table under our ordinary range soils. 
Evaporation doesn’t use much stored 
soil moisture either. If it did, we couldn’t 
summer-fallow wheat land to store two 
years of rain for one wheat crop. So the 
answer is clear: Keep the ground covered 
and cash in on what the climate has to 
offer. The man with the bare-looking 
range needs a rain the most, but when the 
rain comes he will get less benefit from 
it than the man whose range is covered 
with forage. You can dig holes on two 
sides of a range fence a day after a good 
rain on dry soil, and you’ll often find 
twice the depth of st,ored’ moisture on 
the side where the ground was covered 
with vegetation, dead or alive, compared 
with the bare side. 

It’s good business to graze about half 
the year’s growth and leave half. The 
half for grazing will be a bigger half 
and the other half won’t be wasted 
because, as was said to start with, grass 
blades are factories and it takes a big 
factory to turn out much goods. The half 

left will mulch the ground so the surface 
won’t seal. In that way, we’ll get the 
water stored in the ground to raise more 
grass. 

With these four simple principles to 
guide grazing use, the pasture can be well 
managed. 

After the foregoing ecologic chat with 
ranchers, there usually is enough interest 
for a thoroughly enlightening discussion. 
My objective is to be scientific without 
being technical and to show that it is 
practical to be scientific. 

There may be misunderstandings; you 
may be misquoted. You will have to 
give specific instances, and you will have 
to qualify. However, there will be in- 
terest, and you will have given glimpses 
of ecological knowledge that ranchers 
will recognize as too fundamental to 
be without. You will have used ecological 
knowledge to be helpful now. It will be 
appreciated, and later you may reap a 
whirlwind of difficult ecological ques- 
tions. Ecology will have been presented 
in phraseology that will be carried home, 
mulled over in the mind, and enter into 
discussions. You will have made the start 
necessary to go further. 

Until ranchers discuss matters such 
as these among themselves, much as they 
now discuss weather and prices, we will 
not have conscious application of ecolog- 
ical knowledge over any appreciable part 
of the vast range area of this continent, 
nor will there be any effective demand for 
ecologic research on range land. 



Range Condition Underground 
E. WILLIAM ANL)E:RSON 

Range Conservationist, Soil Conservation Service, Pendleton, Oregon 

R AXC;E condition class monoliths, 
an adaptation of the recently de- 

veloped technique of making plant mono- 
liths (Woods, 1950)) are useful visual 
aids. They can be used for permanent or 
portable displays, demonstrations, and 
class room work. 

Range technicians working with ranch- 
ers will find them of particular value when 
explaining range condition classes, eco- 
logical relationships between plants and 
site, the effects of grazing management, 
and other correlations between the tech- 
nical and everyday observations of grass 
management. 

For example, consider the two mono- 
liths illustrated (Fig. 1). They were taken 
from a moderate south slope (normal 
upland) site with fairly deep medium 
textured soil (Condon silt loam) in the 
Crilliam County Soil Conservation Dis- 
t rict of northeastern Oregon. average 
annual precipitation for the area is 10 
to 12 inches. On these monoliths an 18 
inch depth is shown. 

PAST MANAGEMENT REFLECTED BY 
RANGE CONDITION 

The two monoliths were dug about 100 
feet apart on land of two ownerships, 
separated by a fence (Fig. 2). One range 
rated Excellent condition while the other 
rated Fair condition on the basis of cli- 
max species in the composition. The 
difference between them is obviously the 
result of past use. Both were near a 
creek which runs water until early sum- 
mer. On the Excellent condition side a 
perennial spring is less than a quarter 
mile away. The side in Fair condition 
had to be grazed when water was in the 

creek, resulting in continuous grazing 
during most of the spring growing season 
each year. The result is what the mono- 
lith shows, a Fair condition where the 
site is producing less than 50 percent of 
its potential. The Excellent condition 
side had a season-long water supply and 
could be reserved for later summer 
forage. And as a result, the Excellent COLI- 
dition monolith shows a site fully occu- 
pied by climax forage species and produc- 
ing more than 75 percent of its potential. 

RANGE CONDITION AND FORAGE 
YIELD ILLUSTRATED 

Range condition is a general rating ex- 
pressing the state of health or productiv- 
ity of both soil and forage on a given 
range, in terms of what it could or should 
be under normal climate and the best 
practical management. On bunchgrass 
ranges the relative forage production is 
in direct proportion to the percent of 
climax species in the total composition 
on the site. On the area from which the 
Excellent condition monolith was taken 
nearly all of the vegetation was climax 
species, including bluebunch wheatgrass 
(Agropyron spicatum), Idaho fescue (Fes- 
tutu iduhoensis) , also Sandberg bluegrass 
(Pou secundu), as shown in Table 1. 
Perennial herbs included lupine (Lupinus 
spp.), yarrow (AchiZZeu Zunulosu), phlox 
(Phlox spp.), pussytoes (Antennuriu spp.), 
balsamroot (BuZsumorhizu sugittutu) , etc. 

Annual grasses and herbs were com- 
posed of such plants as: Cheatgrass 
(Bromus tectorum), Annual fescue (Fes- 
tutu octofloru), Peppergrass (Lepidium 
perfoliutum), Fiddleneck (Amsinckiuspp.), 
Kitchenweed (Guyophytum spp.), Tar- 
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Aeiltgrass, and amma and pcrennia1 
~we:ls invading. This me:&ns that this 
Fair condition range is producing ahout 
35 percent of its pot,rrlt,ial produrtion. 

SOIL LOSSES 

The unewn soil surface of the Fair 
condition monolith compared vith the 
straight, even snrfece of t,he E.zcellent 
condition indicates soil losses that gen- 
erally accompany range dctcrioration in 
in this area. 
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FoR=ZGE YIELDS CHECKED 

A check on the relative present pro- 
duction estimates was made by clipping 
samples, using the 96 square foot plot 
method which converts grams per 96 
sq. ft. directly to pounds per acre, air 
,dry weight (Frischknecht and Plummer, 
1949). Sampling the immediate vicinity 
of t,he h’xcellent condit,ion monolith gave 
a yield of 1276 pounds per acre available 
forage, air dry weight. In the vicinity of 
the Fair condition, only 359 pounds per 

TABLE 1 

Estimated species composition on the Excellent 
and Fair condition site from which 

monoliths were taken 

SPECIES 

Bluebunch wheat- 
grass 

Idaho fescue 
Sandberg blue- 

grass 
Perennial herbs 
Annual grasses and 

herbs 
Rabbitbrush and 

sagebrush 

EXCELLENT 

cs~~~~- Clima 

percent 

70 

10 
15 

5 
Trace 

Trace 

FAIR 

, 
:ompo- Climax 
sition 

percent 

10 

20 

5 
0 

0 

- 

35 

acre were being produced, 
percent of potential. 

or about 30 

METHOD OF PREP_~R~~TION 

The range condition monolith is pre.- 
pared by using the same procedure as 
for a single plant monolith with some 
minor but important modifications. Fol- 
lowing is a step-by-step procedure for 
preparing a range condition monolith. 

1. Carefully select, the section t,o be 
represented on the monolith. To 
help maintain alignment of the 

2. 

3. 

4. 

5 

6. 

species to appear on the mount a 
cord can be stretched over them. 
Dig a pit along one side of the de- 
sired section large enough to work 
in and six inches deeper than the 
desired root section. Extend the 
pit about ten inches beyond each 
end of the desired monolith section. 
Cut a trench at each end so that a 
steel rod can be set vertically at 
each end of the desired monolith 
section to act as guides in finishing 
the surface that: adheres to the dis- 
play board. Use a carpenters level 
when setting the rods. 
Using a sharp flat spade remove 
more soil from the monolith sur- 
face, working toward the center 
of the plant crowns. Use a straight- 
edge resting against the vertical 
guide rods when finishing the 
monolith surface. The final surface 
should be about 2 inches from the 
crown centers and as vertical and 
smooth as possible for close adhe- 
sion with the display board. 
Using any hand pump that de- 
livers a coarse spray, apply a thin 
solution of cellulose acetate over 
the monolith surface. This solution 
consists of low viscosity (thin) 
cellulose acetate diluted with ace- 
tone to the consistency of water. 
Continue spraying fresh solution 
on a small area of the surface to 
prevent formation of a film until 
it has penetrated $ to 3 inch. This 
spraying fixes the soil and makes it 
possible to apply the thick solution 
of cellulose acetate. Allow to dry 
about 30 minutes or until the 
surface is no longer sticky. 
Apply the high viscosity (thick) 
cellulose acetate to the entire 
monolith surface starting at the 
top. This solution should be about 
the consistency of honey. Use a 
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8 

9. 

10 . 

paint brush to spread it around and 
guide the flow as it comes from the 
brush. Do not try to brush it out 
as this may break the surface 
formed by the initial spray. 

7. Mark the display board so that 
the desired root depth shows on 
each edge. Apply thick cellulose 
acetate to the area that will ad- 
here to the soil. Align these marks 
at the ground level and force the 
board against, the sticky monolith 
surface. Apply pressure to hold the 
board against the monolith surface 
by using a screw type jack and 
framing. Allow the cellulose ace- 
tate to harden for about 24 hours. 
Using the sharp flat spade make the 
cuts that form the face of the 
monolith section at the desired 
thickness. The amount of roots in 
the monolith section will deter- 
mine the thickness that can be 
held on the board. About 4 inches 
is maximum thickness with dense 
root growth. Compl&e the pit 
along the front side. Undercut the 
monolith section and remove from 
the ground. 
Remove excess soil by placing the 
root section of the monolith in a 
trough of water to soften the soil. 
Then play a stream of water on this 
section to remove the soil. The 
roots will withstand considerable 
washing without breaking. Leave 
enough soil to support the plant 
crowns and for a background. 
This final step is very important. 
To prevent loss of soil material, 
fibrous roots, and seed after the 
monolith has dried, spray the en- 
tire mount with a solution of ap- 
proximately 8 percent “Vinylite” 
resin in a solvent mixture consist- 
ing of two thirds acetone and one 
third methyl isobutyl ketone. This 

will fix the soil and plant material 
and leave no visible residue. 

Clean the edges of the monolith and 
paint the exposed board. Tile red color 
sets off the mount well and does not soil 
easily. Store in a cool, dry, dark place 
so that the plants will retain as much of 
their natural color as possible. Detach- 
able legs for the monolith aid in visibil- 
ity and arrangement when used before 
rancher groups. 

MATERIALS AND EQUIPMENT 
REQUIRED 

The following materials and equipment 
are required for each range condit,ion 
monolith : 

One mounting board, 3 x 4 feet size, 
of 2 inch waterproof plywood. 

1.5 gallon of high viscosity cellulose 
acetate (thick) 

0.5 gallon of low viscosity cellulose 
acetate (thin) 

1.0 gallon of acetone 
0.5 gallon of solvent mixture (methyl 

isobutyl ketone with acetone) 
0.5 pound of “Vinylite” resin 
Hand spray pump (coarse spray) 
Sharp flat spade 
Sharp butcher knife 
Old paint brush 
2 steel rods or angle iron about’ 4 

feet long 
1 straight-edge of lumber or angle 

iron 
Hammer, saw, nails, carpenters level 
Screw jack 
1 piece 2 x 4 lumber, 4 feet long 
Several shorter pieces 2 x 4 lumber 
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Putting Range Management Facts To Work 
ALAN ROGERS 

Walking 7’ Ranch, Ellensburg, Washington 

P IJTTISG Range Management Facts 
t,o Work” is merely selling good 

management. It is the job of getting the 
livestock operator to use the facts. The 
approach to this problem should be 
practical, factual, and straightforward. 
Sow, how shall we go about it? 

.First of all, we must put ourselves in 
the rancher’s boots and look at range 
management facts from his standpoint. 
Because of his remote place of business, 
the stockman has always been an indi- 
-\-idualist, perhaps the outstanding ex- 
ample of a free enterprise operator. The 
stockman’s concern has largely been with 
his individual situation and he has had to 
operate according to local conditions, 
relying on his resourcefulness and in- 
genuity for success. Historically, he has 
been unaccustomed to cooperative effort, 
and in this respect differs psychologically 
from perhaps any other group of Amer- 
icans. Perhaps he has been too rugged 
and too isolated in the past. Improved 
transportation and communication facil- 
ities have removed him from this isola- 
tion. Modern conditions have made 
coordinated effort and research necessary. 

The livestock man is the manufacturer 
who converts grass, agricultural by- 
products, and concentrates into meat by 
means of those old machines, the cow 
and ewe. In doing this and to cope with 
the problems of weather, transportation, 
and lack of convenience, he must be ‘an 
intensely practical business man. There- 
fore, the practicability of the management 
practices we advocate must be stressed. 
We should show that a good rancher is a 
good conservationist because it pays. 
‘There is as great a difference between 

the business of raising beef today and 
yesterday as there is between the long- 
legged, slab-sided animals of a few gener- 
ations ago and the blocky, meaty animals 
of today. 

The livestock producer knows &hat 
better animals and increased production 
are the result of improved breeding 
methods and scientific management of 
his ranges and pastures, but the word re- 
search is still somewhat repulsive to him. 
This in part is attributable to the long- 
haired, dreamer type of scientist who 
couldn’t speak the rancher’s language. 
An old-timer giving his opinion stated, 
“Well, at least if they can’t give us facts 
they always give us figures.” This could 
apply to technicians in general. Such 
opinion was rather widely accepted in the 
not too far distant past, but fortunately 
these impressions are rapidly passing 
into oblivion. 

Research data should be made more 
palatable to the individual operator. We 
must show him that) good range manage- 
ment will not only conserve our natural 
resources for future generations but make 
him more dollars as well. An illustration 
of this line of approach was the “Wash- 
ington Cattleman of 1950” program spon- 
sored by the Washington Cattlemen’s 
Association. 

In this project each county cattlemen’s 
association fully inve$igated and selected 
their top operator as a nominee for the 
“Washington Cat,tleman of 1950”. A 
point system of judging was carefully 
devised, based on the use of the land, the 
convenience and efficiency of the opera- 
tion, herd management, the operator’s 
business ability, and his citizenship. 
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Proper land use was given the greatest 
number of points. This program was a 
cooperative one between the Washing- 
ton Cattlemen’s Association, the Soil 
Conservation Service, the Forest Service, 
the State College, and the state land- 
management agencies. The joint com- 
mittee charged with the job of selecting 
the man spent many days going over 
each nominee’s operations. From this pro- 
gram the cattlemen received firsthand a 
pra&ical demonstration in conservation 
and business management, and the tech- 
nicians got a good lesson in the practica- 
bility phases of range and ranch man- 
agement . 

We must eliminate the points of irri- 
tation and emphasize the areas of under- 
standing between the professional respon- 
sible to the public for the preservation 
of our natural resources and the stock- 
man who converts these resources into 
something necessary to humans. After 
all, both groups want grass-lots of 
grass on the ranges every year-with 
erosion reduced to a minimum. Both 
groups want practical range management 
put into effect and carefully adhered to. 
We have enough knowledge to make 
sustained abundance possible but we 
still have need for more research to re- 
duce costs of production so that more 
people may enjoy the fruits of abundance. 
Above all, we must translate scientific 
knowledge into workable technology. 

Economic activities have become so 
complex and the problems so many that 
some central agency for the accumulation 
of facts is a necessity. The Range Society 
along with other agencies can do a won- 
derful service in this regard. However, in 
disseminating range management. facts 
we must appreciate that their acceptance 
or refusal by one group of livestock men 
will have a bearing on the response of 
others. 

Well, what are these facts that we have 

to sell, and how are we going to do it? 
Let’s take a few examples. 

First, consider the overcropping of 
much of the land in the West to grain. 
We can’t and shouldn’t say, “You 
fellows are ruining the heritage of future 
generations.” But we can by facts and 
figures, show that a rotation of grass and 
legumes with grain not only will mean a 
greater permanent income for the rancher 
but will reduce erosion and thus increase 
the value of the property. The Soil Con- 
servation Service has demonstrated that 
such rotation will raise the organic con- 
tent of the soil from a low of 2.9 to 4.2 
percent. The State College of Washington 
has shown that sweet clover-brome seed- 
ing on wheat land will produce 235 pounds 
of beef to the acre per year. Translate this 
into $25 feeder cattle and it means a 
gross return to the owner of $58.75 per 
acre. These are facts that an operator 
will grasp and appreciate. 

Pressures are terrific for our dry land 
ranges. More people need more meat, 
more wool, and leather. How can these 
constantly increasing pressures on the 
range land be relieved? More land con- 
verted to irrigated pastures when the 
water is available is one answer. This 
intensive type of meat production can 
show in dollars and cents that it pays. 
Irrigated pastures don’t have to be sold 
through idealism. This is a realistic 
approach. 

So much can be accomplished by team 
work. Ten years ago I was a range cattle 
operator. I believe I did a pretty fair 
job of managing the range as I did a lot 
of reseeding, water development, fencing 
for distribution, and salting away from 
water holes. The cost of producing a 
pound of beef was high. I told some of the 
Forest Service boys casually that the 
cause was due t,o the low carrying capac- 
ity of my private range and the forest 
reserve on which I had a permit. They 
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suggested that we make a cooperative 
study of the situation. .The range, my 
cost figures, and t)he possible solutions of 
the problem were studied. 

To be brief, it looked as though the 
production of beef on irrigated land might 
hold good possibilities. In a rather small 
way, I started some of these pastures. 
Time showed that our estimates were 
reliable, so I sold my range holdings and 
began t)his intensive method of beef 
production. 

Results have shown that over 600 
pounds of beef to the acre can be pro- 

‘duced at a cost considerably below my 
former costs on dry hill range. There are 
many other benefits which are obvious 
in this type of meat production. To men- 
tion a few: lower death loss, lower labor 
co&, and quicker availability to the mar- 
k&. This has resulted in personal gain 
and has reduced the pressure on the dry 
range. Many others can and are using 
this same production method. 

By the way, I think the Forest Service 
and SCS boys in our region are a pretty 
fine bunch of men. Of course, they get a 
litt,le starry-eyed once in a while about 
Seas of waving grass and the primeval 
forest. But in the main t,hey are intensely 
practical, very cooperative, and fine 
friends. 

There is no better vehicle for fact 
finding and fact using than the Soil Con- 
servation District organization. Here in 
one corporate entity we have the actual, 
user of t’he soil and the scientist): the 
free enterpriser running his own show 
and the technician advising and other- 
wise helping the operator. This is prac- 

tical democracy at its best. The phe- 
nomenal growth of this movement from 
nothing in 1937 to over 2400 districtIs 
today is proof of its popularity and worth. 
Of the 240 supervisors of soil conserva- 
tion districts in our state, 61 are mem- 
bers of our cattlemen’s association. Five 
of the seven presidents or past presidents 
of the cattlemen’s association are or 
have been soil conservation district 
supervisors. Leaders in the cattle indus- 
try are likewise leaders in conservation. 

Fortunately, the livestock producer is 
becoming more receptive to modern 
ideas and facts of better management. 
Yet the job of selling isn’t easy. Too 
often the rancher may still have a con- 
genital fear of the modern in livestock 
production. Too often the technician 
assumes a holier-than-thou attitude in 
talking to him. Also, there is a little too 
much dampness behind the ears of the 
younger group of professional people ad- 
vocating these newer methods. 

Mud slinging and name calling of 
“Land Grabber” or “Cattle Baron” or 
‘LBureaucrat” or “Parasite” accomplish 
nothing but ill will. You can’t sell any- 
thing if you are mad. We need the fine 
spirit of cooperation which is so evident 
here in the Northwest between the fed- 
eral agencies, the livestock associations, 
and the individual ranchers. If we work 
as a team, we can accomplish much more 
good than if we work from opposite 
sides. 

So to sum up all this, may I say that in 
qrder to put range management facts to 
work we must be patient, we musl be 
practical, and we must persevere. 
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I N THE fall of 1946 state and federal 
agencies interested in big game-live- 

stock range in Utah pooled their efforts 
in a cooperative research project. It was 
generally agreed that serious problems 
existed on big game-livestock ranges but 
there was wide divergence of opinion on 
the causes, effects and possible remedies. 
The objective of the study therefore was 
to gather facts and develop principles and 
concepts to form the basis for manage- 
ment of range lands from the standpoint 
of utilization by big game and livestock 
and for conservation of other values. 

Agencies which entered into coopera- 
tive agreement are : 

1. Utah State Fish and Game De- 
partment 

2. Utah State Agricultural College 
3. United States Fish and Wildlife 

Service 
4. United States Forest Service 
5. United States Bureau of Land 

Management 

ORGANIZATION 

An administrative committee consisting 
of one member from each cooperating 
agency was appointed to handle questions 
of policy, administration, and general su- 
pervision. 

A project research committee consisting 
of the project leader from each agency 
actively engaged in research (first three 
agencies above and the Intermountain 
Forest and Range Experiment Stat!ion of 
the Forest Service) was established. This 
committee was instructed to make a prob- 

lem analysis, develop a unified research 
program, coordinate detailed work plans 
and annual schedules, and carry out the 
program cooperatively. 

Research has been conducted since Jan- 
uary 1, 1947 in accordance with this co-, 
operative agreement. The chief advantage 
of such cooperation is that talents and 
equipment found in the different agencies 
fit the various lines of work. For example, 
the St)ate College is particularly well 
equipped to handle chemical analyses of 
forage plants and run digestion, nutrition, 
and feeding experiments. The State Fish 
and Game Department is set up to make 
statewide surveys, trap deer for migration 
studies, and check deer kill on study areas. 
The U. S. Fish and Wildlife Service have 
biologists qualified for making studies of 
life history, census methods, and herd 
productivity. The experience of the In- 
termountain Forest and Range Experi- 
ment Station in sampling and measuring 
range forage can be used to advantage in 
open range studies of condition and trend, 
game-livestock competition, and grazing 
capacity of range. The U. S. Bureau of 
Land Management and the regional ad- 
ministrative office of the Forest Service 
assist the project in an advisory capacity; 
the Utah Cooperative Wildlife Research 
Unit collaborates by assigning graduate 
students to specific phases of the project. 
Cooperation thus permits the functioning 
of a well-rounded research program. 
Wherever possible, the different lines ot 
work are carried outI together. 
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In analyzing the big game-livestock 
range problems in Utah the research com- 

THE BIG GAMEALIVESTOCK 
SITUATION IN UTAH 

mittee has compiled pertinent data, the 
highlights of which follow (Julander, et 
al., 1950). 

Fifty-four percent of the national forest 
range in Utah is recognized as problem 
area because of overgrazing. Of this total, 
41 percent is charged to livestock, 10 per- 
cent to both deer and livestock, and the 
remaining 3 percent to deer alone (Fig. 
1). Data for range conditions outside of 
national forests are not available but they 
are believed to be at least as serious as 
those inside. 

RECOGNIZED 
LIVESTOCK 
PROBLEM 
RANGE ‘....,. 

41% 

COMBINED 
GAME-LIVESTOC 
PROBLEM RANG 

10% 

PROBLEM RANGE 
. . . . FOR GAME ONLY 

AL GAME PROBLEM AREA-1336 

FIG. 1. Range condition on Utah National 
Forests in 1948. Most of the deer problem range 
is also overgrazed by livestock, but deer alone 
have depleted some areas. 

Of the 53 deer herd units in Utah, 38 
have recognized deer problem areas where 
the important deer forage is depleted by 
overstocking. In the northern part of 
Utah deer problem areas are confined 
largely to winter range but in southern 
and western Utah summer problem areas 
are not uncommon. Although problem 
ranges make up but small percentages of 
the total deer herd units they are .key 
areas and limit deer production. 

Most of the deer problem areas are 
overgrazed by livestock as well as deer. 
Since sheep grazing habits are believed to’ 
be similar to those of deer, it is reasonable 

to expect that more deer problem areas 
might be located on sheep or common-use 
range than on cattle range. However, data 
from national forests (Fig. 2j show that 
the kind of livestock use found on deer 
problem areas is roughly proportional to 
the kind of livestock use found on all 
national forest land in Utah. Apparently 
deer problem areas occur wherever deer 
populations are excessive regardless of 
class of livestock present although live- 
stock have usually contributed to the 
range depletion. Much of the deer prob- 
lem range shown in Figure 2 to be grazed 
by deer alone has in the past been over- 
grazed by livestock. However, there are 
game problem areas which have never 
been used by livestock and they show 
clearly that deer without the help of live- 
stock can deplete a range. When deer 
alone deplete a range, grass usually 
thrives at the expense of choice deer for- 
age. Therefore, destruction of protective 
soil cover is not as serious as when both 
deer and livestock overgraze an area. 

PERCENTAGE OF TOTAL 
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1 I I I I , I , ,I 

TOTAL NATIONAL FOREST RANGE 

DEER ONLY 

WINTER DEER PROBLEM RANGE 

FIG. 2. Grazing use on Utah National Forests 
in relation to deer problem range. Deer problem 
range occurs where deer are too numerous, 
regardless of other kinds of livestock present. 

The number of big game hunters in 
Utah has increased very rapidly and the 
trend is still upward as shown by Figure 
3. With the present upward trend in num- 
bers of deer hunters, the demand is soon 
likely to exceed the supply of deer. Since, 
Utah’s deer ranges are believed to be fully 
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stocked and in many cases are known to 
be overstocked, additional conflict be- 
tween &sportsmen’s and stockmen’s in- 
terests might be expected. 

Frc:. 3. Deer killed and numbers of hunters 
in Utah. The rapid upward trend in hunters 
increases demand for more deer on ranges al- 
ready heavily overused. 

Data. from national forest ranges show 
a steady reduction in permitted livestock 
since 1924. Cuts have been made to relieve 
overgrazed range and protect watersheds. 
At the same time increases in big game 
use are recorded. Because of these com- 
pensating trends, tot,al animal units of use 
apparently have not changed greatly. 
Much of the estimated increase in big 
game is a result of better ccnsusing. How- 
ever, recent! counts of several herds and 
deer kill data for the State indicate that 
estimates of big game numbers are still 
too low. The fact that demands of both 
livestock men and sportsmen are far in 
excess of the capacity of the range to 
produce has created a problem of range 
allocation involving both economic and 
non-economic values. 

About one-fifth of the deer range in 
Utah is privately owned. Many of, the 
deer problem areas are on private grazing 
lands and orchards and farmlands are 
often adjacent to deer concentration 
areas. This has added to the controversial 
big game-livestock problem in Utah. 

PROBLEMS FOR RESEARCH 
The project research committee on 

game-livestock studies in Utah lists the 
following questions to be answered by 
research : 

1. What is the nature and extent of 
competition for forage between big game 
and livestock, and what are the limita- 
tions for maximum sustained yield pro- 
duction of’ both on multiple-use ranges? 

2. To what degree can important game 
forage species be utilized to insure sus- 
tained forage yield on ranges in satis- 
factory condition or recovery on deterio- 
rated ranges? 

3. What are the indicators of range 
condition and trend that can be used as 
guides in administration of game-livestock 
ranges? 

4. How can grazing capacity of range 
be determined for game and for combined 
use of game and livestock? 

5. What are the effects of big game on 
watershed values? 

6. How can game numbers be deter- 
mined with reasonable accuracy? 

7. What are the seasonal and permanent 
migrations of big game? 

8. What annual production for hunter 
harvest can be expected from game herds? 

9. What are the factors affecting big 
game productivity and how can these 
factors best be controlled by manage- 
ment ? 

10. What are the social and economic 
values involved in game-livestock pro- 
duction? 

Another problem for research is to de- 
termine how depleted game range can be 
restored. What effect does grass seeding 
have on game forage supply? What are 
the possibilities of reseeding browse for- 
age? How can game be managed to pro- 
vide protection necessary for plant es- 
tablishment on reseeded areas? Research 
which would lead to an action program of 
building up depleted game range might 
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accomplish two things-increase game 
forage and promote better cooperative 
management of game herds by reducing 
resentment of sportsmen against the pres- 
ent program of reducing game to balance 
with forage supply. 

THE RESEARCH PROGRAM 

In an attempt to answer these ques- 
tions the project research committee has 
outlined and is now working on the fol- 
lowing cooperative research program for 
the State of Utah. Research work is cor- 
related by the research committee so that 
duplication of effort is avoided and the 
different phases of study supplement each 
other. 

In the following outline an asterisk in- 
dicates major responsibility or center of 
activity. Letters indicate the agencies par- 
ticipating in the various studies: FS = 
Forest Service, FG *= State Fish and 
Game, AC = Utah State Agricultural 
College, FWL = Fish and Wildlife Ser- 
vice, RU = Utah Cooperative Wildlife 
Research Unit. 

I Animal Phase 

A Census methods 
1. Winter reconnaissance (FWL”, 

RU) 
2. Airplane counts (FWL*) 
3. Pellet group counts (FWL*, AC*, 

RU) 
4. Sex ratio (FWL*, RU) 
Fi. Lincoln index (FWL*, FG*) 
6. Strip census (FWL”, RU) 

R. Productivity studies 
1. Legal kill and populatidn trends 

(FWL”, FG*) 
2. Herd composition studies (FWL”, 

RU) 
3. Pregnancy studies (FWL*, FG) 
4. Mortality studies (FWL*, FG) 

C. Miscellaneous 
1. Weights and measurements 

(FWL*, RU*, FG*) 

2. Migrations (FG*, FWL) 
3. Statewide inventory (FG*, FWL) 
4. Life history (FWL*, FG*) 

II Range Phase 

A. Big game-livestock food habits 
1. Open range studies (FS*) 
2. Feeding native forage to confined 

animals (AC*, FG*) 
3. Paddock grazing studies (AC*, 

FG”) 
4. Nutritive va,lues of game forage 

(AC*, FG) 
5. Techniques of determining forage 

habits (AC*, FS) 
B. Range and forage studies 

1. Indicators of game-livestock range 
condition and trend (FS*) 

2. Utilization standards of game for- 
age (FS*) 

C. Grazing capacity studies 
1. Fenced paddocks with known num- 

bers (AC*) 
2. Open range (FS”) 

III Social and Economic Factors Involved 
in Game Livestock Production 

(AC*, FS) 

IV Evaluation of Results and Revision of 
Research Program 

DISCUSSION 

From the foregoing information it is 
clear that Utah has unintentionally over- 
expanded in big game as well as livestock 
numbers. Ranges are depleted and be- 
cause much-needed livestock and deer re- 
duction programs are in progress, conflicts 
have developed which interfere with the 
application of good management prac- 
tices. 

There is mutual misunderstanding be- 
tween many sportsmen and livestock men. 
Stockmen’s interests on public lands and 
their legal rights on private-lands are not 
fully appreciated by sportsmen. Likewise, 
recreational values important to sports- 
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men are not fully appreciated by all live- 
stock men. The chief point of difference 
involves the extent of competition be- 
tween game and livestock. 

Experience has shown a general lack of 
understanding of game management prob- 
lems: Concepts of proper stocking are 
often based on hunter success or compari- 
son with previous peak numbers rather 
than on available forage; concepts of good 
hunting are often flavored by past ex- 
perience on badly overstocked areas; 
proved practices such as sustained yield 
and multiple use are not well understood. 
This lack of understanding justifies an 
extensive, sustained program of public 
education. 

Public land administrators are asking 
for more definite and reliable guides to 
good management of big game-livestock 
ranges. Their needs emphasize the desir- 
ability of a thorough-going program of 
research. Such a program is being under- 
taken by the Utah Big Game, Livestock, 
and Range Relationship Research Pro- 
ject. 
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CONSERVATION AS A MOVEMENT 

Common sense is the type of knowledge the average fellow has about his job. Until 
the knowledge which the scientists have is converted into the folk knowledge or common 
sense of the people who are concerned day by day with the natural resources, not much 
happens, When, however, the concerns of the scientists and the concerns of the common 
people are recognized as the same concern, a movement gets going. 

Dr. Carl C. Taylor 
in Journal of Soil and Water Conservation, July 1950 



Measuring Consumption and Digestibility of 
Winter Range Plants by Sheep’ 

C. WAYNE COOK 

Associate Research Professor 

L. A. STODDART 

Research Professor, Department of Range Management 

and 

LORIN E. HARRIS 

Chairman, Institute of Nutrition, Utah Agricultural Experiment Station, Logan, Utah 

E XTENSIVE areas of desert range in 
the intermountain area are the sole 

source of forage for sheep during the win- 
ter grazing season. The diversity in soil, 
climate, and topography provides a 
variety of native forage for grazing ani- 
mals, and the nutritive content of the diet 
varies widely depending upon environ- 
menteal conditions, and animal selectivity 
for various species and parts of plants. 

Thus, a knowledge of the nutritive 
qualities of native forage plants is of ex- 
treme importance for a better understand- 
ing and appraisal of the animal’s diet 
under range conditions. 

Most studies of the nutrients supplied 
by range forage have dealt with chemical 
analyses of bulk samples of herbage col- 
lected from the range. However, chemical 
content is not a reliable index to avail- 
ability of the various nutrients and is of 
limited value unless accompanied by 
digestibility determinations or balance 
trials. 

For this reason a method for deter- 
mining digestibility of native forage under 
range conditions was developed and tised 
in obtaining the data, presented in this 
paper. 

1 Yublication approved by the director 
hIarch 6, 1951. 

REVIEW OF LITERATURE’ 
Little attention has been devoted to 

digestibility determinations of the sepa- 
rate nutrients in range forage. Kennedy 
and Dinsmore (1909) in their early work 
on digestibility of range forage found that 
feeding native forage plants to animals in 
digestion crates did not adequately evalu- 
ate the diet under range conditions. They 
found that sheep when fed in crates did 
not show the normal selectivity for plants 
or portions of plants and frequently they 
did not eat adequate amounts for a main- 
tenance ration. 

Feeding trials in California (Hart et al., 
1932), dealing with digestibility of range 
forage in the late stage of maturity, 
showed negative values for crude protein 
digestibility and lambs ate only one pound 
of the forage daily, indicating a low palat- 
ability of the collected material. 

A limited number of digestion trials 
dealing with mature range forage (grasses 
and forbs) indicate that this type of herb- 
age is much inferior to alfalfa and grass 
hays in feeding value (Catlin, 1925; Guil- 
bert et al., 1944). 

It has long been recognized that diges- 
tion coefficients could be determined and 
feed intake calculated for animals grazing 
on the range if an indicator plant con- 
stituent could be found. This indicator 
constituent should appear normally in t,he 

335 



336 C. WAYNE COOK ET AL 

plant and be indigestible so that it may 
be recovered in the feces. Animals can 
then be equipped with fecal bags and 
allowed to select their forage in a normal 
manner. 

For practical purposes, lignin meets this 
requirement as shown by Ellis et al. 
(1946), Forbes and Garrigus (1948), and 
Forbes et al. (1946). However some con- 
troversy has arisen over the validity of 
the assumption that lignin is not digested 
(Bondi, 1948; Crampton et al., 1938; 
Csonka et aZ., 1929; Davis et al., 1947; 
Forbes et al., 1948). Reports by Ellis et al. 
(1946) and Forbes et al. (1946) stated 
that many of the discrepancies concerning 
the digestibility of lignin might be at- 
tributed to the chemical procedures used 
to isolate it from the feeds and feces, and 
failure to analyze material comparable to 
that actually being consumed by the 
animal. In the studies by Ellis et al. 
(1946) ; Forbes et al. (1946) ; and Chi (1951) 
it was shown that the digestibility of lig- 
nin fluctuated slightly above and below 
zero and the average approached zero. 

Gallup (1929) and Gallup et al. (1931) 
suggested that naturally occurring silica 
in feed could be used as an indicator or 
tracer substance for determining digesti- 
bility of nutrients by grazing animals. 
However Knott (1936) found that silica 
was unsatisfactory because of the dirt that 
may be incorporated in the feed. The use 
of naturally occurring iron substances as 
an index for determining digestibility also 
was found t!o be subject to considerable 
error. 

Reid et al. (1950) suggested that chro- 
mogens (plant pigments absorbing light 
at a wavelength of 406 millimicrons) could 
be used as indicator substances for certain 
plant species. However, studies in Utah 
(Cook et aZ., 1951) have shown that this 
method is unsatisfactory for desert range 
plants, especially those high in ether ex- 
tract and essential oils. Fecal material 

from these plants contained considerably 
less chromogen substance than the origi- 
nal plant which in turn indicated a nega- 
tive digestion coefficient for all nutrients. 

Although the recovery of forage lignin 
in the feces shows a slight variability, the 
lignin-ratio technique is sufficiently ac- 
curate to make it .of practical value for 
determining digestibility of range forage. 
Digestion coefficients for any part,icular 
species varies with environmental condi- 
tions, stage of plant maturity, animal 
selectivity, site and soil conditions, species 
of animal, age of animal, plane of nutri- 
tion and nutritive balance of the diet. In 
spite of these variabilities, digestion co- 
efficients are considered the most feasible 
means of obtaining information on nu- 
trient value of native forage plants and 
predicting nutritive deficiencies of range 
forages. Knowledge of the plants from 
the standpoint of nutrition is important 
to the land manager so that he can point 
his management toward maintaining de- 
sirablc species in a productive state of 
vigor. In addition, such information is 
useful in compounding supplements best 
suited for various range types. 

METHOD AND PROCEDURE 

Since there is no standard method for 
direct determination of nutrient digesti- 
bility in range forage, it was believed that 
a sound approach to measuring the nu- 
tritional value of the native forage plants 
was to allow the animals to select the 
forage normally and, by the lignin-ratio 
technique, to determine digestion coeffi- 
cients. 

Hence, such determinations were made 
during the winter grazing season of 1950- 
51 on desert ranges in nort’hwestern Utah. 
The area receives approximately nine 
inches of precipitation annually and sup- 
ports typical northern-desert shrub vege- 
tation. Dominant plant species are - 
shadscale (A triplex confertifolia), n’ut’tall 



saltbush (Atriplez nuftallii), winterfat 
(Eurotin lam/a), big sngrbmsh (Artcmisia 
~ritlenfntn), black sage (.4 rtemisia nova), 
and squirr&ail grass (Sitanion hystrix). 
The diversity in soil types, topography, 
and salt contrnt of the soil solution causes 
great, ariid~ility of nntive forage even on 
local areas. Forage t,ypes vary from LL few 
acres dominated by a single species to 
large arcits of complex mixtures. 

Digestion trials WWP conducted on both 
pure species and mixtures of various 
species. The procedure consisted of col- 
lecting feces from seven wethers that 
grazed temporary enclosures. These are&s 
nvernged approximately four acres in siee 
(Fig. 14). The wethws mere of liambouil- 
let and Columbia breeding and were 
raised on the range from b&h. 

tion period. Thus one t,rial was completed 
in a two week period. However, 2 graoing 
areas and 2 groups of sheep were operated 
simultaneously so that one trial was being 
completed each week. Suffirient, fencing 
material was available so that one pasture 
could bc moved and established while tro 
&hers xere being grazed. 

When trials wx being conducted on 
types eomposcd of a single species, forage 
samples were taken by observing individ- 
ual animals and hand plucking forage 
comparable t,o the material actually being 
consumed by the sheep. Many small ran- 
dom plucks were taken over the area as 
sheep vere ‘normally grazing. Samples 
were taken one day previous to the time 
feces collections RW~ to be started and 
continued at alternate days until the tcr- 

Kinc IO-rod rolls of triangle mesh fence 
vere used to enclose each area gmaed by 
the experimental sheep. A power driven 
wire roller was mounted on B Dodge army 
truck to facilitate moving fence from one 
grazing arra to snot,hrr (Fig. 1H). The 
fence ~v-;ts tightened by zigzagging the 
steel posts alternately on opposite sides 
of the fence. 

The w&hers, varying from 3 to 4 years 
of age, were alloved an X-day preliminary 
feeding period folkwed by a F-day collec- 

mination of the R-day collection period. 
Forage samples for chemicnl analyses wre 
cornposited in duplicate for t,he entire 
period. 

When d&ermining digestibility of 
mixed floral cover, the botanical and nu- 
tritive composition of the grazing sheeps’ 
dirt IV&S determined by the “before and 
after method” its presented by Cook et al. 
0948; 1050). Each plant species was sam- 
pled bot,h before and after grazing and 
each sample WLS vrighed and chemically 



analyzed. The difference in weight he- 
tween the before-grazing sample and the 
after-grazing sample served as a. quantita- 
tive measure of the foragr actually caten 
and the chemiral composition of the after- 
grasing sample subtracted from the analy- 
sis of the before grazing sample served as 
8. measure of the chemical content of the 
ingested material. Each species included 
in the diet was weighted by the degree of 
use and its abundanre on t,he area. 

for protein (nitrogen X 6.25), ether 
extract, lignin, cellulose, ash, other csrbo- 
hydrates (by difference), and gross en- 
ergy. The plant samples mere also 
analyzed for calcium and phosphorus. Ni- 
trogen mas determined by the Gunning 
m&hod as outlined by the A.O.A.C. 
(1045) except that nmmonia was collected 
in boric acid as outlined by Scales and 
Harrison (1920). Et,her extract was deter- 
mined with a Goldfisrh extraction ap- 
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The sheep WIY equipped with specially 
const,ructrd fecal bags (Fig. 2) and al- 
lowed t,o graze in the pastures in a normnl 
manner. The bags vwe empt,ied twice 
daily and plnccd in 5 gallon jars with 
t,ight lids. The feres xere weighed nt, the 
end of the collection period nnd n compos- 
ite sample was taken for chemical 
analyses. The samples were preserved by 
freezing until dried. They rere dried at 
65% and ground through a Willey mill 
to pass through a one millimeter screen. 

Plant and feral samples \vere analyard 

par&us using an extraction period of 8 
hours. Lignin w,zs d&rminrd by the 
method Suggested by Ellis et al. (IWG), 
cellulose by the m&hod of Mntrone vt al. 
(194G), ash and ralcium by the .LO.A.C. 
method (1045), phosphorus by t,he meth- 
od of Koenig rt al. (1942) and gross 
energy by a Parr oxygen bomb adi- 
abatic calorimeter. 

R~srnns .<x~ DISCUSSION 

In order to manage grazing lands prop- 
erly it, is important to know t,he nut% 
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tional qualities and deficiencies of the 
major forage species. For instance mature 
grasses are high in energy, yet they are 
generally deficient in protein and phos- 
phorus on winter ranges. Some browse 
species may furnish ample amounts of 
protein and phosphorus, yet be deficient 
in meeting the energy requirements (Cook 
et al., 1950). Still other browse plants 
may appear to meet all of the nutritional 
requirements from the standpoint of ade- 
quate nutrients, yet may be so low in 
palatability that animals do not consume 
sufficient quantities for even a mainte- 
nance ration. 

For these reasons palatability of the 
various species and weight changes of the 
sheep during each digestion trial were 
observed in order to obtain a more ade- 
quate appraisal of the forage plants found 
in each area. 

Nutrient Requirements 

The National Research Council (1949) 
has presented recommended nutrient al- 
lowances for sheep based upon feed lot 
practices. These allowances may not be 
applicable to range animals since more 
energy is expended to secure feed and to 
maintain body temperatures. However, 
they are generally considered standard 
recommendations for animals to produce 
efficiently. These allowances are helpful 
in appraising range forage diets furnished 
by various species. When these recom- 
mendedallowances are consumed, expected 
daily gain for a 140-pound ewe during 
the first 100 days of pregnancy is 0.12 
pounds per day with a dry-matter intake 
of 4.3 pounds. The diet should supply 
0.18 percent phosphorus, 0.23 percent cal- 
cium, 5.5 percent digestible protein, and 
56 percent total digestible nutrients (en- 
ergy) on a moisture free basis. With the 
exception of total digestible nutrients, 
these allowances may be applied to most 
range forage with reasonable accuracy. 

Total digestible nutrients are deter- 
mined by multiplying the digestible ether 
extract by 2.25 because fats composed of 
fatty acids suppIy two and one-quarter 
times more energy than do carbohydrates 
and proteins. This product is then added 
to other digestible organic substances in 
the forage to obtain the total digestible 
nutrients. However, this cannot be relied 
upon for range plants having a high con- 
tent of ether extract since, in some species, 
from 25 to 40 percent of this fraction is 
composed of materials other than true 
fats. These materials, generally, are read- 
ily absorbed but may not yield energy 
for body processes (Maynard, 1947). 

Other measures sometimes used for pre- 
senting energy values of forages are: di- 
gestible dry matter, digestible organic 
matter, digestible energy, and metaboli- 
zable energy. 

Digestible dry matter is not a reliable 
index for energy because of the inclusion 
of ash which is not a source of energy. 

Digestible organic matter appears more 
suitable as a measure of energy-yielding 
capacity of range forages. This determina- 
tion does not give emphasis to the ether 
extract fraction since fat is not multiplied 
by 2.25. Neither does it include ash. Al- 
though there is no recommended al- 
lowance for this determination, an ade- 
quate diet should contain approximately 
52 percent as compared to 56 percent for 
total digestible nutrients. 

Digestible energy is calculated by deter- 
mining gross energy values on both forage 
and feces by the bomb calorimeter and 
the difference represents digestible energy. 
This determination is a direct and ac- 
curate method for calculating energy 
values, but is subject to considerable error 
when plants are high in ether extract 
material other than true fats. 

Metabolizable energy appears to be the 
best criterion for evaluating the relative 
nutritive energy of forage (Swift et al., 
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1950). Rletabolizable energy differs from 
digestible energy since it considers the 
energy lost in the urine and gasses in 
addition to the amount lost in the feces. 
This method of calculating energy values 
is sound but the determination requires 
colle&ion of urine as well as feces and the 
collection of methane or the estimation of 

Forage Plants Studied 

Big sagebrush 

Extensive areas throughout the Great 
Basin area are covered with big sage- 
brush and associated species. Sheep graze 
many winter ranges composed of almost 
pure stands of big sagebrush and these 
animals receive little forage other t,han 

TABLE 1 
Chemical composition of the forage plants constituting the yraxinq sheep’s diet during digestion 

trial periods on a dry weight basis 

PERIOD* FORAGE SPECIES 

Big sagebrush 

Shadscale 

Winterfat 

Suttall saltbush 

Winterfat 
1 Hig s:tgel,rush 

6 i Winterfat 
Shndsc:tlc 

7 Black sage 

x’ 1 Squirreltail grass 

alfalfa ha) 

100 

100 

100 

100 

49 
51 

100 

22 
78 

100 

100 

100 

100 

17 

2 5 7.6 12.4 16.1 36.1 25.3 I .21 . on0 3706 

2 5 9.8 8.1 21.9 32.7 25.0 1.24 . l-48 3575 

1 6 6.6 10.1 19.8 39.7 22.2 1.39 .093 3586 

2 2 8.8 9.7 21 .o 29.6 28.7 1.25 .130 3146 
16 2 12.5 11.8 18.6 35.8 5.1 0.26 .255 5106 
9 2 10.7 10.7 19.8 32.7 16.9 0.75 .192 4126 

2 
2 
2 

5 

7 
2 
3 

11.1 

2.2 

3.2 

10.9 

8.0 
3_ 

;:; 

8.2 

3.1 

15.4 

11.9 

Percent 

17.5 37.3 4.9 0.24 .237 
Tal./kg. 

5181 

8.7 29.7 30.6 20.3 1.16 .118 3677 
11.9 15.9 35.5 26.8 1.24 .091 3191 
11.1 18.9 34.5 25.4 1.22 .097 3532 

16.1 25.4 34.1 5,.2 

29.0 17.0 

32.6 10.3 

0.32 .152 

.057 

.210 

5160 

8.3 40.4 

7.9 30.6 

0.37 

1.51 

3785 

5010 

GROSS 

Eh‘ERGY 

* Period one started on Oct. 29 and terminated n’ov. 10, whereas, period eight started Dec. 
16 and tcrminat,ed Dec. 28. 

losses through gas by appropriate formulas. 
Also corrections should be made for ni- 
trogen balance. The authors have collected 
urine from sheep grazing on the range 
and it is not considered an insurmount- 
able obstacle in the evaluation of energy 
in range plants. A method is now being 
developed to determine metabolizable 
energy of forage plants under range con- 
dltlons. 

sagebrush for 5 to 7 months during the 
winter. Therefore, information concerning 
the nutrients furnished by this species is 
of great importance. As shown in Table 1, 
big sagebrush is high in protein, phos- 
phorus, gross energy, and ether extract 
material. 

The apparent digestion ’ coefficients in 
sagebrush are rather high for most nu- 
trients (Table 2). The quantity of et)her 
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extract in big sagebrush is extremely high energy for big sagebrush are compara- 
and in addition is highly digestible. How- tively high (Table 3). These high figures 
ever it is known that a large percentage are perhaps due to the high content of 
of the ether extract is composed of es- essential oils and therefore, are unreliable 
sential oils which are readily digested as indexes to energy. 
(Guenther, 1948; 1949). It is generally Thus ether extract material should be 
believed that these oils do not represent broken down into its various constituents 

TABLE 2 

Apparent digestibility and limit of error for nutrients in alfalfa and winter range plants as determined 
by the lignin-ratio technique* 

PERIOD 

1 Big sagebrush 91.2 
0.8 

72.9 
2.4 

Percent digested 

37.8 
4.3 

65.1 61.2 
2.2 1.5 

2 Shadscale 37.0 61.2 26.1 62.4 41.1 
3.1 0.9 5.8 2.2 0.2 

3 Winterfat 38.4 64.9 43.6 52.9 15.3 
10.7 3.3 5.7 3.4 0.4 

1 Nut,tall saltbush -75.2 
3.1 

36.7 63.2 52.4 36.0 
3.3 7.1 3.6 0.3 

5 Winterfat and 82.4 
Big sagebrush 1.8 

6 Winterfat and 41.3 
Shadscale 5.2 

7 Black sage 68.2 
3.9 ’ * 

8 Squjrreltail grass 39.1 
2.8 

70.7 46.0 53.8 51.4 
2.4 3.5 5.1 0 .2 

61.7 22.0 60.0 37.8 
2.8 1.1 2.7 0.6 

54.1 
3.3 

-1.9 
3.0 

70.0 

45.7 56.0 
3.1 3.1 

75.6 57.9 
1.6 2.7 

41.9 
2.8 

53.4 
1.0 

55.1 

FORAGE SPECIES STHER EXTRACT TOTAL PROTEIN CELLULOSE CARB;g;HYED;ATES GROSS EKERGY 

I- 

Alfalfa hay 31.0 
I _____ -___ 

* The limit of error is sometimes expressed as 

energy for animal use and are suspected 
of being toxic when consumed in rather 
large quantities over extended periods of 
time. Many of the essential oils are esters, 
aldehydes, and ethers that yield energy 
when ignited in a bomb calorimeter which 
gives a high gross energy value for this 
species (Table 1). 

Total digestible nutrients and digestible 

54.7 85.0 

&* the 95 percent confident interval. 

before most energy values for range forage 
can be placed upon a comparable basis 
with domestic feed crops. 

Big sagebrush from the standpoint of 
nutrient content appears to furnish an 
adequate diet for pregnant ewes on winter 
range and compares favorably with al- 
falfa as shown in Tables 1 and 2. However, 
it was noted that sheep never preferred 
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a diet of any single range shrub for ex- which was 33.4 percent compared to al- 
tended periods of time as evidenced by falfa hay which furnishes 57.5 percent. 
their tendency to graze closely any occa- The 4.6 percent digestible protein con- 
sional inferior plant which occurred in tained in shadscale was lower than the 
pure types. Big sagebrush was perhaps accepted standard of 5.5 percent and less 
the least palatable of the species studied than one-half the amount furnished by 
but was considered a good feed when alfalfa which was 10.7 percent. In spite 
occurring in minor quantities with other 
forage piants. 

of these deficiencies and the fact that 
sheep consumed less dry matter than for 

TABLE 3 

Dry matter consumed daily and digestibility of alfalfa and various winter range plants found in 
foraging sheep’s diet as determined by the lignin-ratio technique 

WEIGHT 
FORAGE SPECIES GAIN OR 

Loss* 

DRY 
MATTER 

CONSUMED 

Big sagebrush. . . . . . . 151 
Shadscale. . . . . 150 
Winterfat . . . . . . . . . 147 
Nuttall saltbush.. . . . 157 
Winterfat and Big sage- 

brush. . 141 
Winterfat and Shadscale 158 
Black sage.. . . 138 
Squirreltail grass. . . 160 
Alfalfa hay.. . . 140 

Pounds 

+0.5 
+1.5 
-1.0 
+1.5 

-1.5 
0.0 

-1.0 
+1.5 
+1.0 

3.28 
2.93 
3.16 
3.79 

Pet. Cal ./kg. 

50.4 3352 
48.6 1522 
33.5 1618 
26.7 1290 

3.60 40.1 
4.50 43.7 
3.24 40.7 
4.36 48.7 
3.65 62.3 

DIG. DRY DIG. T.D.N. 
MATTER ENERGY IN DIET 

74.7 
33.4 
35.0 
35.5 

, 

2273 51.3 41.8 
1335 31.8 30.6 
2315 51.9 42.5 
2021 49.3 48.2 
2761 57.5 56.2 

DIG. DIG. 
ORGANIC PROTEIN 
MATTER IN DIET 

Percent 

54.8 
32.3 
33.8 
35.5 

8.0 
4.6 
6.3 
2.4 

7.5 
4.8 
4.4 
0.0 

10.7 

* This represents pounds lost or gained during the last 7 days of a 14-day period while feeding 
upon the plants tested in each period, respectively. 

Shadscale 

This plant is a dominant species of the 
salt-desert shrub association and is abun- 
dant on Utah deserts. It is a spiny browse 
plant of moderate, size and produces an 
abundance of seed and foliage which fur- 
nishes considerable forage for sheep espe- 
cially during early winter. 

This species contained only moderate 
amounts of most desirable nutrients (Ta- 
ble 1). It furnished only about one-half 
the phosphorus requirement recom- 
mended by the National Research 
Council (1949). Cellulose was not highly 
digested which may account for the rather 
low digestible energy furnished by this 
species (Table 3). This was likewise re- 
flected in the total digestible nutrients 

any other species, they gained an average 
of 1.5 pounds during the collection period. 

Winterfat 

Winterfat is a small, half-shrub found 
in various amounts on most desert ranges 
of Utah and is generally considered a 
valuable forage plant both from the stand- 
point of palatability and nutrient con- 
tent. However, as shown in Table 1, it 
was not outstandingly high in any par- 
ticular nutrient and, as shown in Table 2, 
most constituent,s were only average in 
digestibility. 

The low digestibility of dry matter (Ta- 
ble 3) for this species resulted from the 
high ash content which was only slightly 
digested. The values, 35 percent t,otal 
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digestible nutrients and 33.8 percent di- 
gestible organic matter, are considered 
low but winterfat forage compares favor- 
ably with t)he recommended allowances 
in other respects. However the animals 
lost an average of 1 pound during the 
‘I-day collection period and consumed only 
3.16 pounds of forage per day. There is 
no apparent explanation for weight loss 
during this period since similar animals, 
on shadscale at approximately the same 
time, consumed less forage of comparable 
nutritive value, yet, gained an average 
of 1.5 pounds. 

Nuttall Saltbush 

This small browse species is abundant 
on Utah deserts on heavy, alkaline soils. 
As shown in Table 1; this species is 
moderately high in carbohydrates and 
low in protein and phosphorus. In addi- 
Con the digestibility of protein (36.7 
percent) is low resulting in only 2.4 per- 
cent digestible protein in the diet. Nut- 
tall saltbush had a high content of ash 
which was only slightly digested. This 
accounted for the low digestibility of 
dry matter. Total digestible nutrients 
which were 35.5 percent are likewise 
considered low; however, animals con- 
sumed almost 4 pounds of this species 
daily and gained an average of 1.5 pounds 
during the 7-day collection period. 

Nuttall saltbush was highly relished 
by grazing sheep, and range managers 
should be concerned in maintaining this 
plant in a high state of vigor and produc- 
tion. It should, however, be mentioned 
that the feces from all sheep became soft 
before the grazing period was terminated. 
Animals grazing this plant for extended 
periods will become scoured and may de- 
velop physiological disturbances. 

Black Sage 

This species is sometimes considered 
a variety of big sagebrush but leaf char- 

acteristics and general habitat are suffi- 
ciently different to consider them as 
separate forage plants. The chemical 
composition shown in Table 1 is similar 
to that of big sagebrush; however, the 
coefficients of digestibility for the various 
nutrients are markedly different. The 
digestibility of dry matter (40.7 percent) 
was lower than big sagebrush (50.4 per- 
cent) and about the same comparison 
existed between all other digestion coeffi- 
cients except for cellulose (Tables 2 and 
3). Black sage contained about 8 per- 
cent more cellulose than big sagebrush 
and likewise had a much higher digestion 
coefficient for cellulose. 

Because of the lower digestibility for 
most nutrients, black sage yielded less 
total digestible nutrients and less digest- 
ible protein than big sagebrush (Table 
3). Black sage meets most nutrient allow- 
ances except for digestible protein which 
is slightly lower than recommended. 
Digestible energy and total digestible 
nutrients are comparatively high which 
indicate high energy values; however, 
the ether extract fraction of this species 
contains considerable quantities of essen- 
tial oils which are not considered energy 
supplying substances to the animal. 
Therefore, this plant, like big sagebrush, 
actually may not be a good energy feed. 

Black sage generally is considered a 
good forage plant. It is used rather 
readily by sheep, especially in mixed 
stands, and is relatively high in most of 
the required nutrients. 

Squirreltail Grass 

This grass is widely distributed on 
desert ranges of the Great Basin area 
and is considered a valuable forage plant 
because it generally furnishes some green 
growth during the winter season. How- 
ever, the late summer of 1950 was dry 
and green growth was not available during 
the present trials. 
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Even though this grass appeared to be 
dry and worthless the animals ate itI 
readily. The average daily consumption 
was 4.36 pounds of dry material and sheep 
gained an average of 1.5 pounds for the 
7-day collection period. As shown iv 
Table 1, both protein and phosphorus 
were extremely low, being only 3.1 per- 
cent and .057 percent respectively. How- 
ever this species was high in cellulose 
which was highly digestible thus furnish- 
ing a large quantit,y of energy (Tables 
2 and 3). 

Digestible energy and total digestible 
nut’rients were comparatively high, and 
in the case of this species, can be consid- 
ered a reliable index to energy available 
to the animal because of the low content 
of ether extract. The energy values (di- 
gestible energy, total digestible nutrients, 
and digestible organic matter) for squir- 
reltail grass are only slightly lower than 
alfalfa hay and approach the recom; 
mended allowances. However protein 
and phosphorus are seriously deficient 
and would require supplements for ade- 
quate nutrition if animals were to graze 
this type of forage over extended periods 
of time. 

Diets composed of mixtures of various 
species gave digestion coefficients which 
were about average for the species when 
grazed individually except for cellulose 
(Table 2). This explains variability in 
digestible energy,, total digestible nu- 
trients and digestible organic matter 
(Table 3). During periods 5 and 6 (Table 
1) the weather was moderately cold and 
two light snows covered considerable 
amounts of winterfat for a day or so.and 
sheep consumed the taller browse species, 
big sagebrush and shadscale, in each 
period. Sheep grazing the sagebrush- 
winterfat area were not satisfied with 
a sudden change in diet from a mixture 

of the two species to a pure diet of sage- 
brush. Therefore during these two brief 
periods while snow covered winterfat, 
sheep lost weight. Winterfat was con- 
siderably more palatable than big sage- 
brush but because of restricted use dur- 
ing periods when covered by snow it 
constlituted only about the same propor- 
tion as sagebrush in the diet. 

During period 6, sheep were grazing 
winterfat and shadscale and when winter- 
fat was covered with snow they adjusted 
rather readily from a mixed diet to shad- 
scale alone. Winterfat was more palat- 
able than shadscale but, because of 
snow, the diet for this period was com- 
posed of 78 percent shadscale and only 
22 percent winterfat (Table 1). Sheep 
grazing this mixture maintained their 
weight and remained in a good state of 
vigor compared to sheep grazing sage- 
brush and winterfat at about the same 
time. Sheep on the sagebrush and winter- 
fat mixture lost weight and appeared 
restless and in a lowered state of vigor. 

SUMMARY 

A method for determining digestibil- 
ity of native forage under range condi- 
tions was developed and used on desert 
ranges in northwestern Utah during the 
winter grazing season of 1950-51. Briefly 
the method consists of glazing wether 
sheep equipped with fecal bags in tem- 
porary enclosures on both pure and mixed 
stands of native forage plants. 

Forage was sampled both before and 
after grazing and by difference in weight 
and chemical analyses the degree of 
utilization and nutrients ingested were 
calculated. 

By the use of the lignin-ratio technique, 
daily consumption of dry matter and 
digestion coefficients’ were determined. 

Big sagebrush furnished an adequate 
diet for pregnant ewes and compared 
favorably with alfalfa. However, this 
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species is high in essential oils which yield 
high energy values that are not indicative 
of digestible energy available to the 
animal. This species was considered the 
least palatable of the species studied 
but was believed a good feed when oc- 
curring in only minor quantities with 
other forage plants. 

Shadscale fvas slightly deficient in 
digestible protein and en.ergy and mark- 
edly deficient in phosphorus. However 
sheep ate the plant readily on all areas 
and gained weight, during the grazing 
trials. 

Winterfat was not outstandingly high 
in any particular nutrient and most 
nutrients were only average in digestibil- 
ity. However this species was considered 
deficient only in energy supplying sub- 
stances. Winterfat was highly preferred 
by sheep in all plant mixtures and was 
readily eaten throughout the season. 

Nuttall saltbush was highly relished 
and animals consumed an average of 
about 4 pounds per day. This plant was 
markedly low in phosphorus, furnished 
less than one-half the protein require- 
ment, and was seriously deficient in 
energy material. Yet, all animals gained 
weight during this grazing trial. 

Black sage was comparable to big sage- 
brush in chemical composition but most 
constituents were not as highly digested. 
Black sage furnished most of the recom- 
mended nutrient allowances except pos- 
sibly digestible protein which was slightly 
low. Black sage was moderately palatable 
and sheep consumed an average of 3.24 
pounds of dry matter daily. However, 
sheep began to tire of a pure diet of this 
species before the grazing trial end&d. 

Squirreltail grass was highly relished 
and sheep consumed an average of 4.36 
pounds of dry matte;_ daily. It was ex- 
tremely low in both digestible protein 
and phosphorus but comparatively high 
in energy supplying substances particu- 

larly cellulose which yielded a high di- 
gestible energy value. In spite of the de- 
ficiencies in protein and phosphorus, 
animals gained weight during the grazing 
trial. 

Diets composed of mixtures of various 
species gave digestion coefficients which 
were about average for the species \vhen 
grazed individually except for cellulose. 
Animals prefer mixtures to pure diets 
but when plants vary materially in palat- 
ability, animals will graze the more 
preferred species to the extent that both 
animal and plant welfare are affected. 
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AMERICA’S SHEEP TRAILS 

By Col. EDM~ARD N. WENTWORTH. 667 pp., 105 illus. The Iowa State College Press, 
Ames, Iowa, 1948. $10.00. 

It is fortunate that a man of Colonel 
Wentworth’s industry, broad acquaint- 
ance, and talent undertook the colossal 
job of recording the beginnings, develop- 
ments, and changing fortunes of the sheep 
industry in the United States. That is the 
scope of America’s Sheep Trails, a monu- 
mental work with many pictures and 
abundant references to sources of data. 

The trails by which sheep spread from 
places of importation and flock develop- 
ment and back again, are the Colonel’s 
avenues for the great story of the sheep 
industry in the United States. Because of 
his zeal in gathering data, the story is 
told for nearly every state in the Union. 
In the West, the story is in its greatest 
detail and tells of men who devoted their 
lives to the sheep industry. The chronol- 
ogy is carried from the arrival of domestic 
sheep in Colonial days to World War II. 

A wide personal acquaintance with 
more than one generation of sheep men 
was a special source of material. That 
acquaintance with men and areas was 
the background for the proper choice of 
trends, localities, and outstanding per- 
sonalities. It must be granted that no 
two authors would make identical choices 
in such selections but few, if any, would 
have done as well as the Colonel. 

In his preface the author admits that 
he has not always referred to the original 
sources. On the other hand, he has opened 
the door for future study. The bibliog- 
raphy of more than 500 items and the 
names of people and outfits are made 
available to any who may wish to add to 
the total knowledge and record of the 

sheep industry. Such further research 
will only enhance the basic contribution 
of this book. 

The Colonel’s special talent with the 
pen is reflected in the human story which 
is intermingled with the story of sheep. 
The gist of that story is that men of 
fortitude and determination led the in- 
dustry across the two-billion acres of 
continental United States, fighting the 
elements, great distances, predatory ani- 
mals, and predatory people. They did 
not enjoy the glamor of the sister in- 
dustry but were builders of the West. 
They did well when there was a demand 
for their products, and suffered when 
the elements and the market were ad- 
verse. 

The book tells of the sheep industry 
in its pack-horse and pack-burro days 
and makes the reader feel the immense 
stretches of trail, the danger of storms 
and wolves, and the lonesome months 
and years. Wolves are mentioned oftener 
than the tariff. By the dedication the 
author recognizes the debt to the old 
timers of the industry. 

To the Army of Pioneers 
Whose Trails have topped the Great Divide 
Whose Fortitude made available the American 

Grasslands 
Whose Foresight brought to these Vastnesses 
The Fertile Tread of the Golden Hoof 

He acknowledges the assistance of scores 
of sheep and range men who helped 
gather material. 

By bits of verse before each chapter 
some romance is introduced. The text 
carries the reader from place to place 
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and from period to period always telling 
by quotation or otherwise of the men 
who watched the flocks and tried to 
improve them. The author was not con- 
tent to limit his material to the industry 
that can be described as “on the move.” 
The second half of the volume deals with 
phases of the industry such as feeding, 
financing, management, sheep breeding, 
public lands and range wars, and the 
organization of the industry at local and 
national levels. A chapter is devoted to 
the contribution of Texas to sheep raising 
and wool marketing. 

Only on the subject of the public lands 
did the author lose his patience. He is 
not willing to admit that it’ is as hard 
for the Nation. to manage its wild lands 
as for the veterinary to cope with the 
various ills to which sheep are subject. 
He admits progress in the latter and 
indicates no hope in regard to the former. 

The tone of the book and a glimpse 
into its subject matter can be gleaned in 
the author’s own words from parts of 
brief paragraphs which close and sum- 
marize each chapt)er. Space requirements 
forbid quoting more than a portion each 
from a few of these condensed state- 
ments : 

Chap. 4. “As the century (18th) closed the 
great pressure that led to the first ‘west- 
ward migration’ in the United States al- 
ready had disclosed routes across the 
mountains. Sheep were dammed up along 
the Ohio River and had reached the settle- 
ments in Kentucky and along the Missis- 
sippi. The setting was complete for the 
great lines of emigrant wagons, the flocks 
of sheep, and the herds of cattle and swine 
that crowded the turnpikes and trailways 
of the next half century.” 

Chap. 8. “The story of sheep entered a 
new chapter with the American occupation 
of the Southwest. The old Spanish blood 
still provided the base for west coast flocks, 
but the aggressive policies of the American 
settlers modified the types and increased 
the productivity.” 

Chap. 10. “The \vest\l-nrd sheep movement 
finished with the close of the Civil War. By 
that time New Mexico, California, and 
Oregon had more than one-eighth of the 
entire sheep population of the country. The 
quality of the coasC flocks had been im- 
proved so much that a strong demand was 
stimulated for them in the so-called ‘tpr- 
ritories.’ Before the close of the sixties the 
direction of sheep trailing had definitely 
changed from west\vard to eastward.” 

Chap. 13. “When the great trails eastward 
opened, only California and I”;en- Mexico of 
the dominant west)ern sheep states of today 
possessed more than a nominal number of 
sheep. When the trails closed about 1000, 
Montana had more than six million sheep, 
Wyoming more than five million, New 
Mexico more than four million, Utah, 
Idaho, and Oregon more than three million 
each, and California and Colorado more 
than two million each. During this period 
California exported on the hoof or by rail 
between four and five million head; New 
Mexico and Oregon, between three and four 
million each.” 

Chap. 25. “The trail of sheep across the 
American horizon touches every phase of 
life from Conquistador and Pilgrim father 
to final frontiers ;md industrial empires. A 
climax was reached in World War II. 
American armies clothed in durable wool- 
ens better than any other soldier or sailor 
ever enjoyed, and fed more abundantly 
with lamb in a more varied diet than any 
other servicemen ever received, have ma- 
tured the sturdy heritage that underlay 
the forefathers’ quest for freeqom.” 

Each reader of America’s Sheep Trails, 
and all who love sheep should read it 
and those who love cattle had better 
read it, will find material according to 
his special interest. What impresses the 
reviewer in this day of motorized sheep 
camps and $200 a month herders is the 
constant reference to the effort of those 
who looked after the millions of sheep 
on the thousands of miles of trail and 
range. They are given due credit by 
Colonel Wentworth, who might have 
included in his book the following verses 
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by George “Blanco” White, University 
of New Mexico 1921, had he run across 
tlhem : 

There’s a thousand things 
To think about 
And now and then 
My t,houghts are deep 

THE SHEEPHERDER 

Through the dreary hills 
Where the rough winds sweep; 
Out on the plains 
I earn my keep- 
Me and a dog 
Arltl a bunch-of sheep. 
I t)ake my life 

But, most of all 
I think of sheep 
Until I doze 
And go to sleep. 

The book tells how “by individual ac- 
complishment rather than organized 
movement” flockmasters “had first to dis- 
cover methods of coping with the varied 
conditions of plains, desert, and moun- 
tains”. . . . “ ‘Rugged individualism’ con- 
quered the West and established a most 
self-reliant citizenship.“-Hugh 1M. Bryan, 
U. S. Bureau of Land Management, 
Salt Lake City, Utah. 

As it comes to me 
My days divided 
Etruallv- 

I 

I talk to my dog 
For company. 
And late at night 
When the fire is out 
I know no thing 
To fear or doubt 

AMERICA’S NEW FRONTIER-The Mountain West 

By MORRIS E. GARNSEY, 314 + xviii pp., 8 maps, 5 charts, 21 tables, and index, 
Alfred A. &opf, N. Y., 1950. $3.50. 

This book is a regional treatise of the 
economic, political and resource environ- 
ment of the region usually referred to as 
the mountain states. Garnsey considers 
the Mountain West as the four Inter- 
mountain states of Idaho, Nevada, Utah 
and Arizona and the tier of states strad- 
dling the continental divide; Montana, 
Wyoming, Colorado and New Mexico. 

Readers familiar with the broad re- 
gional aspects of resources, economic 
forces, political implications and aspira- 
tions’ geology, and possibly terrane will 
find no new or profound revelations. 
However, nowhere else will one find a 
regional treatise of the mountain states 
such as this. The author considers that 
this area is an economic entity (as much 
as any area or region can be an economic 
entity) and discusses a multitude of sub- 
jects’ with liberal references to the Denver 
Post, to propound this theory. 

The Mountain West, st,ates Garnsey, 
is not fully appreciated or understood. 
The purpose of the book is twofold; first 
to “examine the economy of the Mountain 
West as it now exists and to anticipate, 
in some degree, its future development ,” 
and secondly, “to analyze and assess the 
current policies of government and in- 
dustry which are determining the present 
and future economic structure of the 
region. ” 

The book is divided into six parts: (1) 
The place of the Mountain West in the 
American economy, (2) the resource base, 
(3) the economic base, (4) relative eco- 
nomic position of the region, (5) politics 
and economics, and, (6) America’s new 
frontier. The author is much impressed 
with conservation possibilities. Numerous 
references are made to conservation in all 
its aspects as a foundation pillar for re- 
gional progress. 
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Parts two and five probably will be 
of most interest to Society members. The 
various resources of the area are presented 
in an abbreviated manner in part two. 
However, there is nothing abbreviated in 
part five on the subject of ‘Sheep, Cattle 
and Conservation.” The author is very 
forthright in his stand on the subject of 
“conservationist” versus the “livestock 
interests”. 

One might expect in a book of this 
character that the author would not 
reiterate much of the minor and in- 
dividual differences between the opposing 
factions. Garnsey, however, quotes chap- 
ter and verse on these surface differences. 
He attributes opponents of conservation 
as being not the average rancher but the 
“big” livestock lobbies and organizations. 
To this reviewer the author passed a 
golden opportunity to discuss the eco- 
nomics of conservation and resource use, 
for a dissertation on the petty differences 
that exist in some areas of the West. 

A program of action is espoused in the 

last chapter of the book. This program 
falls logically int)o the author’s thesis 
that regional Government authorities are 
necessary for Western development. Au- 
thorities patterned after TVA are neces- 
sary to assist in making the tremendous 
investments required for balanced 
planning and development of regional 
resources. Garnsey leaves no doubt that 
he is a supporter of conservation and 
resource development. 

A partial listing of the program of ac- 
tion includes, (1) increased soil conserva- 
tion activity, (2) more recreation activity, 
(3) expansion of hydroelectric power, (4) 
expansion of minerals extraction and 
industry. Taken as a whole the book sup- 
ports the author’s contention that the 
Mount!ain West is yet an undeveloped 
territory. The future of the region seems 
bright indeed if the vision of the author 
is substantiated.-H. R. Hochmuth, U. S. 
Bureau of Agricultural Economics, Logan, 
Utah. 

WILDLIFE MANAGEMENT 

By IRA N. GABRIELSON. 274 pp., 24 pp. Illus. The Macmillan Co., N. Y., 1951. $4.50. 

Three new books on wildlife manage- such subjects as regulation of hunting 
ment have been published in the past harvest, future prospects for public 
three years. At least one more has been hunting and fishing, artificial propaga- 
announced for publication soon. In a tion, manipulation of environment and 
young profession like wildlife manage- wildlife administration. A chapter on 
ment, this almost amounts to a literary research and one on education are placed 
rash. Among these new offerings is well toward the front of the book. 
“Wildlife Management” by Ira N. Ordinarily we expect to see those subjects 
Gabrielson. Complete, authentic, and relegated to a last chapter or even an 
easy to read, this is a fine book which appendix. Here they are given the promi- 
sportsman, rancher, and range technolo- nence they deserve. Both researcher and 
gist alike will find worthwhile. It was educator will profit by a review of these 
written primarily for laymen interested chapters. 
in wildlife. Yet wildlife biologists, too, Gabrielson pulls no punches in dis- 
will find it valuable as refresher reading. cussing the many delicate problems of 

There are thirteen chapters covering wildlife and humanity. Both the “barber- 



shop biologist” and the erudite researcher 
get a knuckle rapping. But the criticisms 
are given constructively and without 
recrimination. Regarding artificial prop- 
agation: “The vast expansion of artificial 
propagation in the attempt to increase 
populations of birds and fish above the 
carrying capacity of the land and water 
is largely, if not entirely, a waste of 
money.” 

The chapter on Population Controls is 
of special interest to range managers. 
Big game-livestock competition and pred- 
ation on livestock are treated here. Also 
covered in this chapter is the destruction 
of agricultural crops by small mammals, 
game species, and other wildlife. A novel 
arrangement of subject matter brings 
together in one chapter the problems of 
overpopulated game ranges, predators, 

rough fish and control of vegetation. All 
have the common factor of requiring 
population controls. Although there are 
sections on the relationships of wildlife to 
range and agriculture, there is no similar 
section on forest relations. 

Each chapter is concluded with a care- 
fully selected list of references from the 
wildlife literature. These are of special 
value to anyone interested in more de- 
tailed coverage of any particular subject. 

Several plates of photographs, carefully 
selected for interest and artistry, are well 
reproduced, and add much to the beauty 
of the book. The print is large and on 
non-glossy paper-a contribution to the 
conservation of eyesight .-Lowell Adams, 
U. S. Fish and Wildlife Service, Missoula, 
Montana. 
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BRIEFS 

If men would consider not so much wherein they differ, as wherein they agree, there 
would be far less of uncharitableness and angry feeling in the world.-Addison. 

Christianity has not been tried and found wanting; it has been found difficult and not’ 
tried.--Gilbert Keith Chesterton. 



CURRENT LITERATURE 

Prepared by Grant A. Harris, Assistant Professor, School of Forestry, Department 
of Range Management, Utah State Agricultural College, Logan. 

RANGE PLANTS : Forage value, chemical composition, ecology, 
physiology, systematics 

BARSHAD, ISAAC, Factors affecting the 
molybdenum content of pasture plants 
I. Nature of soil molybdenum, growth 
of plants, and soil pH. Soil Sci. 71(4): 
297-314 tabs., figs., ref. April 1951. 

BURGE, L. M., Halogeton glomeratus, a 
poisonous plant in Nevada. Nev. 
State Dept. Agr., Carson City. 11 pp., 
illus. 1950. 

CARTER, J. F. AND H. L. AHLGREN, 
Forage yields and disease develop- 
ment of two varieties of smooth 
bromegrass, Rromus inermis Leyss., 
grown under various conditions in the 
field. Agron. Jour. 43(4) : 166-171 
illus., tabs., ref. April 1951. 

CASSADY, JOHN T. AND ROBERT S. CAMP- 
RELL, Pine forest ranges in Louisiana. 
South. Forest Expt. Sta., 7 pp., tabs., 
figs. March 1951. 

DURRELL, L. W., et al., Poisonous and 
injurious plants in Colorado. Colo. A. 
and M. Col., Ext. Serv., Fort Collins. 
Bul. No. 412-A. 80 pp. (Colo. Agr. 
Expt. Sta. Bul. No. 455, revised) May 
1950. 

EARP, U. F. AND V. H. BAKER, A plotting 
machine for the multiple-point poten- 
tiometer chart. Ag. Eng. 32(2) : 101, 
illus. Feb. 1951. 

GARRETT, S. D., Ecology of the root in- 
habiting fungi. Biol. Rev. Cambridge 
Phil. Sot. 25(a): 220-254. 1950. 

HARTLEY, W., The global distribution of 
the tribes of the Gramineae in relation 
to historical and environmental fac- 
tors. Austral. Jour. of Agr. Res., Mel- 
bourne. Vol. 1, pp. 353-373. Maps. 
Oct. 1950. 

HARTWIG, H. B., Picture aids to grass 
identification, Vol. 1. M. S. Hartwig, 
109 Worth St., Ithaca, N. Y. 24 pp. 
Illus. $1.00. 1950. 

HITCHCOCK, A. S., Manual of the grasses 
of the United States. Second edition, 
revised by Agnes Chase. Supt. of 
DOCS., U. S. Govt. Print. Off ., Wash- 
ington 25, D. C. U. S. Dept. Agr. 
Misc. Pub. No. 200. 1051 pp., illus. 
$3.00. 1950. 

HOLT, E. C. et al., Cool season grasses at 
College Station, Denton and Iowa 
Park, 1948-50. Tex. Agr. Expt. Sta., 
College Station. 5 pp. Prog. Rpt. No. 
1310. Mimeo. Jan. 1951. 

HOPKINS, HAROLD H., Ecology of the 
native vegetation of the loess hills in 
central Nebraska. Ecol. Monog. 21(2) : 
125-127, illus., tabs., figs., ref. April 
1951. 

HUFFAKER, C. B., The return of native 
perennial bunchgrass following the 
removal of Klamath weed (Hypericum 
perforatum L) by imported beetles. 
Div. of Biol. Control, Univ. of Calif., 
Albany. typed, 24 pp., illus., tabs., 
figs., ref. June 1950. 

KNITTLE, FRANK, Russian wildrye. Wyo. 
Range Mangt., Laramie, 3 pp. No. 33. 
Mimeo. March 1951. 

PRITCHETT, W. L. AND L. B. NELSON, The 
effect of light intensity on the growth 
characteristics of alfalfa and brome- 
grass. Agron. Jour. 43(4) 172-176 
tabs., figs., ref. April 1951. 

VOIGT, J. W. AND J. E. WEAVER, Range 
condition classes of native midwestern 
pasture: an ecological analysis. Ecol. 



CURRENT LITERATURE 353 

Monog. 21(l): 39-60 illus., tabs., WHITE, ALLENBY L., The controversial 
figs., ref. Jan. 1951. tall fescues. Westland Pasture Jour. 

WAGNER, R. E. et al., A comparison of 
cage and mower strip methods with 

2(l): illus. April 1951. 

grazing results in determining produc- WHITE, ALLENBY L., Halogeton invades 

t#ion of dairy pastures. Agron. Jour. California! Westland Pasture Jour. 
42(10): 487-491 tabs. Oct. 1950. 2(l): illus. April 1951. 

RANGE AND PASTURE MANAGEMENT: Management plans, 
surveys, utilization, maintenance 

ADAM, A., Intensive grassland manage- 
ment. Scot. Agr. 29(4) : 179-183 illus. 
1950. 

CAMPBELL, R. S., JOHN GILL AND L. F. 
SMITH, Steers gain on forest range in 
south Mississippi. Miss. Farm Res. 
14(4): 1, 8 illus. April 1951. 

DASMANN, WILLIAM P., Some deer range 
survey methods. Calif. Fish and Game 
37(l): 43-52 illus., figs., ref. Jan. 1951. 

.DASMANN, WILLIAM P., Basic deer man- 
agement (a story with pictures). Calif. 
Fish and Game 36(3) : 251-284 illus. 
July 1950. 

MANGUM, MILT, On the other side of the 
fence (range sheep grazing under 

fence). Natl. Wool Grower 61(4): lo- 
ll illus. April 1951. 

PITTMAN, D. W. AND R. F. NEILSON, 
Mountain meadows respond to proper 
management. Farm and Home Sci. 
11(l): 10-11, 21 (Utah Agr. Expt. 
Sta.) 1950. 

RIEGEL, ANDREW, F. W. ALBERTSON 
AND HAROLD H. HOPKINS, Yields and 
utilization of forage on a mixed 
prairie in west central Kansas. Trans. 
Kans. Acad. Sci. 53(4) : 455-472, illus., 
figs., ref. 1950. 

WEBB, COLIN, New pastures boost Aus- 
tralia’s sheep yield. Natl. Wool 
Grower 61(4) : 16-17, 40. Illus. April 
1951. 

RANGE IMPROVEMENT: Natural and artijcial revegetation, 
noxious plant control, mechanical improvements 

AK~~MINE, ERNEST K., Persistence of 2,4- 
e D toxicity in Hawaiian soils. Bot. 

Gaz. 112(3): 312-319 ref. March 
1951. 

CORNELIUS, DONALD R., Relative rating 
of forage species for reseeding forest 
ranges in northeastern California. 
U.S.D.A. Forest Serv., Calif. Forest 
and Range Expt. Sta. Res. Note No. 
76, tabs., 4 pp. February 1951. 

FRISCHKNECHT, NEIL C., Seedling emer- 
gence and survival of range grasses in 
central Utah. Agron. Jour. 43(4): 
177-182 illus., tabs., ref. April 1951. 

HARRIS, GRANT A., St. Johnswort on 
western ranges. U.S.D.A. Forest Serv., 
North. Rocky Mtn. Forest and Range 
Expt. Sta. Paper No. 26, 18 pp., 
illus., figs., ref. Missoula, Mont. 
Feb. 1951. 

HART, GEORGE H., Brush burning-cali- 
fornia blazes a trail in reclaiming to 
grass its acres of brush land. West. 
Livestock Jour. 29(22): 35, 48-51, 
illus. March 1951. 

JOHNSON, W. M., Which grass is best? 
Amer. Cattle Prod., pp. 11-13, 26. 
illus. April 1951. 



354 CURRENT LITERATURE 

MILLER, MILTON A. AND WALTER E. 
HOWARD, Size of bait for pocket 
gopher control. Jour. Wildlife Mangt. 
15(l) : 62-68 tabs. Jan. 1951. 

MUZIK, T. J. et al., Movement of 2,4-D 
in soil. Agron. Jour. 43(3): 149-150. 
March 1951. 

Range Expt. Sta. New Orleans, La. 
p. 3. March 1951. 

WALKER, A. H., Chemical control of 

PEEW, FRED A., New poisons for un- 
desirable hardwoods. South. Forestry 
Notes No. 72, South. Forest and 

mesquite. Sheep and Goat Raiser 
31(7): 22-23 illus. April 1951. 

WEAVER, HAROLD, Observed effects of 
prescribed burning on perennial 
grasses in the ponderosa pine forests. 
Jour. Forestery. 49 (4) : 267-271. illus., 
ref. April 1951. 

Serv., North.“Rocky Mtn. Forest and 
Range Expt. Sta. Res. Note No. 97, 
2 p. Missoula, Mont. April 1951. 

WOOLFOLK, E. J. AND GRANT A. HARRIS, 
Forage species. and seasons for reseed- 
ing foothill range lands in northeast- 
ern Washington. U.S.D.A. Forest 

RANGE INFLUENCES : Forests, watershed protection, wildlife, recreation 

EINSTEIN, HANS ALBERT, The bed-load 
function for sediment transportation 
in open channel flows. U. S. Soil 
Conserv. Serv., U.S.D.A. Tech. Bul. 
No. 1026, 71 pp., illus. Feb. 1951. 

MAKI, T. E. AND WILLIAM F. MANN, JR., 
Some effects of sheep grazing on 
longleaf pine. Jour. For. 49(4): 27% 
281. illus. Anril 1951. 

water policies. Amer. Forests 57(2): 
14-15, 37, 38, illus. Feb. 1951. 

OSBORN, B., Range cover tames the 
raindrop: a summary of range cover 
evaluations. U. S. Soil Conserv. Serv., 
West. Gulf Region, Fort Worth, Tex. 
92 pp., illus. Nov. 1950. 

UHLAND, R. E. AND A. M. O’NEAL, Soil 

NETBOY, ANTH&Y, Ten rivers-sick and 
well. Amer. Forests 57(4): 28, 38-39. 
Apri1.1951. J’ IWI 

NETBOY, ANTHONY, A new looktat%& 

permeability determinations for use 
in soil and water conservation. 
U.S.D.A. Soil Conserv. Serv. TP-101 
illus., tabs., figs., 36 pp. Jan. 1951. 

RANGE LIVESTOCK MANAGEMENT: Production, feeding, marlceting, history 

BONSMA, JAN C., Ecological animal 
husbandry research and its applica- 
tion in maintaining a permanent 
pastoral industry. Union So. Africa 
Dept. Agr., Sci. Bul. 307, 23 pp., 
illus., tabs., ref. 1949. 

MAHAL, G. S. AND R. H. BURNS, Weather- 
ing of wool. Natl. Wool Grower 61(4) : 
12-13, 31-32, illus., ref. April 1951. 

TRIBE, D. E., The behaviour of the 
grazing animal: a critical review of 
present knowledge. Jour. of the Brit. 
Grassland Sot., Walsingham, Nor- 

folk, England. Vol. 5, pp. 209-22$ 
Sept. 1950. 

VAN ARSDELL, W. J. et al., Effect of 
ration upon some constituents of 
blood and milk of Hereford cows and 
the blood of their calves. Jour. Anim. 
Sci. g(4): 545-551 tabs., ref. Nov. 
1950. 

WOODWARD, R. P. AND BRADFORD KNAPP, 
JR., The heredity aspect of eye cancer 
in Hereford cattle. Jour. Anim. Sci. 
9(4) : 578-581 tabs., ref. Nov. 1950. 
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ABILENE CHRISTIAN COLLEGE 
In less than a decade, the campaign for 

“back to natural cover, by management” 
has brought Roy Armour startling results. 
He can boast of outstanding meat, wool 
and mohair production, a deferred grazing 
program, and the control of soil erosion. 

In April about thirty boys from the 
ACC Range Department visited Mr. 
Armour’s ranch, located about twenty- 
five miles southeast of Abilene, to study 
his range improvement and progressive 
results. The boys surveyed the effects of 
the grazing by fifty head of cattle, two 
hundred head of sheep and four hundred 
head of goats on his two sections of ranch 
land. 

In November a group of fifty range 
management students along with two 
instructors toured the Big Bend National 
Park where they saw how the native 
vegetation was flourishing as a result of 
t,he restrictsions placed upon grazing in the 
mountainous regions of the park. This 
abundant cover was in striking contrast 
with the bare creosote bush infected 
ranges that had been continually over- 
grazed under poor range management 
practices of private ownership. The group 
returned by way of the Davis Mountains. 
-Harry Youngblood. 

AGRICULTURAL AND MECHANICAL 
COLLEGE OF TEXAS 

In September, 1950, Professor David 
G. Wilson was called to active duty in 
the U. S. Army. He is now stationed at 
Waco in Organized Reserve work but 
he expects to be called overseas at an 
early date. Mr. William J. Waldrip 
resigned from the Soil Conservation 
Service to take Professor Wilson’s place 
in teaching and research at Texas A & M. 

an May 18, approximately 50 students 

in range management, faculty and their 
families met in one of the parks near 
College Station for their spring barbeque. 
There were no speeches but the faculty 
and the students alike had a roaring good 
time with games and the barbeque dinner. 

Each year senior students in range 
management at Texas A. & M. spend 
three weeks in travel through Texas and 
adjoining states to study range manage- 
ment in the field. A group of 18 seniors, 
with Dr. Harold F. Heady as their leader, 
left College Station August 25, 1950 for 
that tour. Areas in the tall grass region in 
Texas and Oklahoma were the first stops. 
Then the group travelled to Woodward, 
Oklahoma where Mr. Dave Savage and 
Mr. E. H. McIlvain showed the boys the 
Southern Great Plains Field Station. 
From that point, travel was southwest 
across the short grass plains in the 
Panhandle of Texas and into the semi- 
desert regions of Southern New Mexico. 
One day was spent on the Jornada Range 
at Las Cruces. Additional time was spent 
very profitably in the Big Bend region of 
Texas. The last stop was on the Sonora 
Experiment Station in the Edwards 
Plateau. 

During this trip the boys did their own 
cooking and slept under the stars every 
night. Travel was by college bus and the 
total mileage was in the neighborhood of 
3000 miles. 

It is planned for the new crop of seniors 
to take approximately t,he same trip in 
August and September, 1951 .--Thomas 
N. Sh$et. 

MONTANA STATE COLLEGE 

Fifteen student members of the society 
enrolled in range management, along 
with their two professors from Montana 
State College, attended the recent, na- 
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tional convention held in Billings. This 
was the first opportunity for most of 
them to meet and hear the officers and 
other prominent men of the society. ./4 
highlight of the convention activities for 
the students was the range plant judging 
contest. The contest was the first of its 
kind held during a society national con- 
vention and credit goes to range students 
of the University of Wyoming for origi- 
nating the idea. They started the gears 
turning by sending a challenge to any 
interested schools for team competition. 
The challenge was accepted by the range 
departments of Montana State College 
and Montana University. Competition 
was keen and the results close with M. 
S. C. winning first place and teams from 
Wyoming and Montana University fol- 
lowing. It is hoped that at each future 
annual gathering of the society more 
schools will enter in competition so that 
t,he contest becomes a regular event of 
the convent ion. 

Other current activities of M. S. C. 
range students include the present writing 
of a constitution for submission to the 
Northern Great Plains Section for the 
formation of an official student chapter 
at Bozeman. Plans are also being made 
for the annual field trip, lasting one week 
each spring. This year the classes will 
tour the many varied range types repre- 
sented throughout Montana from plains 
types to high mountain meadows. During 
the 1800-mile trip they will meet with 
both government men and ranchers and 
study first hand characteristics of the 
grazing types. The trip will also include 
a one day tour of the Canadian Experi- 
ment station at Manyberries, Alberta. 

It has not been all work and no play 
for the boys this past school year. During 
February they held an informal elk 
steak dinner followed by an old time 
dance. All preparations including food 
were contributed by class members and 

the dinner gave both professors and 
students opportunity for a relaxing get- 
together.-IV. J. Grueter. 

NEW MEXICO COLLEGE OF AGRICIJLTUR.G 
& MECHANICAL ARTS 

New Mexico College of A. C! M. A. 
held its first range management summer 
camp from July 24 through August 25, 
1950. There were six students enrolled. 
The students all lived on the campus 
and drove to the college ranch and 
vicinity every day for the first t,hree 
weeks. 

During these three weeks on the college 
ranch, many of the techniques used by 
range managers in their studies of the 
range, were studied. The first part of the 
camp was devoted to the use of st,udy 
plots. 

On some permanent exclosures set-up 
for studying the vegetative growth and 
reproductive habits of black grama, the 
class charted meter quadrats, and com- 
pared them with charts taken in previous 
years. Other phases of the work included 
mapping vegetative types, making a 
management plan, and study and practice 
in classifying the condition of rangeland. 

The next and final phase of the training 
was a trip over the state to observe differ- 
ent research projects in progress, results 
of completed projects such as reseeding, 
brush eradication, etc., and to learn 
something of the methods employed by 
different agencies working with range 
conservation. Areas visited included the 
Sacramento Mountains, a reseeding site 
near Tucumcari, the Johnson Mesa near 
Raton, sagebrush control northwest of 
Cuba and reseeding west of Taos and on 
the Glorietta Mesa.-Frecl F. Atkinson, Jr. 

UTAH STATE AGRICULTURAL COLLEGE 

Professor Arthur D. Smith was recalled 
to active duty with the Intelligence 
Division of the U. S. Army in March, 
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1951. Mr. Grant Harris, formerly of the 
Northern Rocky Mountain Forest and 
Range Experiment Station, has been 
employed to take Dr. Smith’s place. 

The USAC School of Forest, Range, 
and Wildlife Management has decided to 
discontinue their Forestry summer camp 
for the present. In view of the need for 
summer workers by the federal agencies 
and the general wartime uncertainty, it 
is felt that the students should be allowed 
to take summer jobs. The faculty feels 
that the students will gain valuable field 
experiences in this way. 

The annual USAC Range Field Trip, 
under the direction of Mr. Grant Harris, 
got under way on April 27, 1951. The 
group travelled to Dubois, Idaho, up 
into Montana, through Yellowstone Park, 
into Wyoming, and then back to Logan, 
Utah. Seventeen range students went on 
t,he trip. They visited national forests, 
experiment stations, sheep and cattle 
ranches, and BLM lands. 

At the U. S. Sheep Station, Dubois, 
Idaho, the group inspected the ewe and 
lamb herd and later heard a talk from 
,Julius E. Nordby. The next day, Mr. 
Walt F. Mueggler of the Upper Snake 
River Research Center, U. S. Forest 

. Service, took the group to the reseeding, 
sagebrush burning, and grazing intensities 
studies at Dubois. Later in the day the 
group travelled to Dillon, Montana. In 
the vicinity of Dillon the field group 
visited the ranch of Oscar Gravely and the 
John Briggs & Sons Sheep Ranch. 

Supervisor Redmond of the Beaver- 
head National Forest outlined the work 
in range on the Beaverhead National 
Forest and Mr. William A. Schowe gave 
an informative talk on the work at .the 
Vigilante Experimental Range Station. 
Several ranches were visited in the area. 
As the travel progressed the students 
visited the big game ranges in Yellow- 
stone Park and in the Gallatin and Yel- 

lowstone river drainages. After leaving 
Yellowstone Park, short grass ranges in 
Montana and the work of the Bureau of 
Land Management in Montana and 
Wyoming were studied. The group ar- 
rived home on the 27th after 11 days on 
the road.-W. H. Sander-son. 

UNIVERSITY OF WYOMING 

At a meeting held on February 12, 
1951 the Wyoming student chapter had 
as guest 18 students and faculty members 
from Colorado’ A. & M. Those present 
represented ten states, including Kansas, 
Colorado, Wyoming, Pennsylvania, Ne- 
braska, New Mexico, Arizona, Texas, 
Missouri and California. 

The program consisted of two interest- 
ing accounts of the trip to Billings in ’ 
January by Hartley Bartruff and Ken- 
neth Lane. Following this, Hartley Bart- 
ruff read the essay written by F. M. 
Chluchill which received first prize in 
the student contest sponsored by the 
Range Management Society. John Erhen- 
reich of Colorado A. & M. gave an outline 
of his second prize essay. The third place 
winner Jack Heyneman, of Wyoming, 
outlined his essay and was followed by 
Frank Rauzi who read the fourth place 
essay written by Frank Knittle also of 
Wyoming. 

On January 16, 17, 18, 1951 there was 
a meeting of Wyoming State Soil Con- 
servation personnel at Laramie. The 
purpose of the meeting was to discuss and 
outline methods and procedures for 
setting up neighborhood groups within 
the work units. 

Wyoming Section members of the 
Range Management Society attending the 
meeting were Edgar A. Reeves, State 
Conservationist ; John Bartruff, Assistant 
State Conservationist; Wyoming District 
conservationists; several work unit con- 
servationists and many other members of 
the Soil Conservation Service. 
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Some guest speakers were Harold 
Cooper, zone conservationist for Wyo- 
ming; C. W. Tounsend, Chief of Planning 
Division, Lincoln, Nebraska; Dexter 
Haws, Work Unit Conservationist from 
Lyons, Nebraska; and R. 0. Lewis, Chief 
of Soils Division, Lincoln, Nebraska. 

Range Management student trainees 
with the Soil Conservation Service, who 
attended the meetings were John H. 
Rartruff, William Laycock, V. Glen 
Stickley, and Lawrence Sutton. 

Dr. Alan A. Beetle conducted a 10 day 
field course in Teton County from June 
7-17. There were 15 students of the 
University of Wyoming Range Manage- 
ment Society on the trip. Arrangements 
were made for the class to stay at the 

Jackson Hole Wildlife Park and operate 
from that point. 

One day each was spent with the Soil 
Conservation Service, the U. S. Forest 
Service, and the Tetonia Field Station in 
Idaho, in observing their major field 
projects and range improvement areas. 
The remainder of the time was taken with 
a field study of range survey methods. 

The University of Wyoming student 
chapter of the Range Management So- 
ciety held its quarterly ‘(beer bust” on 
March 17. The party was held at the 
West Laramie Community Hall, better 
known as the “bloody bucket.“--V. Glen 
Sticlcley, Lawrence Sutton, Ralph Thomas, 
John Gammon and Kenneth Lane. I 

SCIENCE IN GENERAL EDUCATION 

In so far as general education in science is concerned, the emphasis should, I believe, 
center around teaching the nature of the scientific method. Unless our student-citizens 
know something about the essence of science and the basic features of its method, they, 
as voters, will not be able to make intelligent decisions on any question . . . . The success 
of courses stressing science as method could be measured by the extent to which the stu- 
dent transfers his learning to situations outside the science classroom; that is, he must 
leztrn to relate the basic features of the scientific method to everyday living. 

Dr. Earl James McGrath 
in The Scientific Monthly 
August 1950 
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AGRICULTURAL AND MECHANICAL 
COLLEGE OF TEXAS 

During 1950-51, the following men 
were granted Ph.D. degrees in the De- 
partment of Range and Forestry: C. 
Wayne Cook, James A. B. MeArthur, 
Ellis $3. Ruby, Jonathan J. Norris and 
Donald W. Hedrick. Several other men, 
including William J. Waldrip, L. L. 
Richardson, J. T. Dameron, Wayne G. 
McCully, C. A. McLeod, David G. Wil- 
son, L. A. Hereford, R. R. Rhodes and 
Gerald W. Thomas received M .S. degrees. 

Thirty-four men were graduated with 
B.S. degrees in range management during 
1950-51. Of these thirty-four, twenty-two 
are working for the Soil Conservation 
Service in Texas. One is in ranching and 
one is in another type of employment. 
The remaining ten are in the Armed 
Services. 

Thomas N. Shiflet received the award 
as the outstanding graduate in 1951. 
Others who received certificates for their 
outstanding activities include Dewey C. 
Edwards, Junior R. Cook, Richard K. 
Dewey and Leo Peveler. 

MONTANA STATE COLLEGE 

Mr. F. A. Branson has been added to 
the staff in Range Management. Mr. 
Branson hopes to complete work soon 
for his Ph.D. from the University of 
Nebraska. His major work was under 
Dr. J. E. Weaver. Gene F. Payne, 
Secretary of the American Society of 
Range Management, was on leave during 
the winter quarter of 1951. 

Recent graduates and their locations 
are as follows: E. J. Callantine, ‘50, 
transferred from On-the-Job Farm Train- 
ing at Terry, Montana to the Soil Con- 
servation Service at Hot Springs, South 

Dakota. Ed Webster, ‘51, is now with 
the United States Air Force. Frank 
Campbell and Curtis McVee, ‘50, are 
working for the Bureau of Land Manage- 
ment at Billings, Montana. Frank Wes- 
kamp, graduate student, has taken a 
job with the Forest Service at Flagstaff, 
Arizona. Gene Freshour, ‘50, is on his 
home ranch at St. Ignatious, Montana. 

NEW MEXICO STATE COLLF:GE 

Recent graduates in range manage- 
ment from New Mexico State College 
are located with several different agencies, 
W. S. Earp, Robert Abercrombie, Frank 
Barnes, and Tom Burleson are with the 
Soil Conservation Service. Robert Hamil- 
ton and J. J. Wagner work for the Indian 
Service. Jim Harrelson is with the Bureau 
of Land Management at Roswell. 

Christobal Zamora, ‘51, has accepted 
a position as Assistant County Extension 
Agent at Santa Rosa, New Mexico. 
Carl Fabion, ‘50, has left the Bureau of 
Land Management to take up farming at 
Las Cruces, New Mexico. Frank _4ber- 
crombie, ‘50, after serving a year with 
the Soil Conservation Service at Las 
Vegas, New Mexico, has been transferred 
to Roswell, New Mexico. 

UTAH STATE AGRICULTURAL COLLEGE 

Robert L. Bjornsen, Henry Ashcroft, 
Warren B. Houghton, Martin A. Jetley 
and Francis Colbert, all 1950 graduates, 
have been called into the Armed Services. 
Other 1950 graduates are occupied as 
follows: Nyles L. Humphrey is working 
for the Utah State Land Board and he 
is mainly concerned with the leasing of 
state lands for grazing. Herman Brown is 
working for the Soil Conservation Service. 
Don Campbell secured a position with 
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the U. 8. Indian Service at the Window 
Rock 14gency on the Navajo Reservation 
in Arizona. James F. Warnock was called 
into the Army, was wounded in Korea, 
and at last report was rapidly recuper- 
ating in an Army hospit’al. Andrew 
Senti is doing graduate work at the 
U.S.A.C. Kelly Hammond went to work 
for the B.L.M. in Canon City, Colorado. 
Otto Weaver Sayre, at last report, was 
working for the Polacca Day School at 
Polacca, Arizona. 

The class of 1951 reports the following 
activities: Wesley H. Peterson is now 
working for the Utah State Land Board. 
He is engaged in a range survey of the 
state lands to find their AUM capacity. 
William R. Flint is working for the Soil 
Conservation Service at San Angelo, 
Texas. Paul Sjoblom has secured a 
position with the Soil Conservation 
Service at Coalville, Utah. Halley Cox is 
doing graduate work at the USAC. His 
problem is the nutrition of sheep on the 
desert winter range of Utah. Don H. 
Fulton has secured a position with the 
Soil Conservation Service at San Angelo, 
Texas. Walter B. Rumsey plans on going 
into the livestock feeding business in 
Kansas. Henry E. Thompson has secured 
a “permanent position” with the U. S. 
Army. Henry states that he. expects to 
receive a regular commission. Wallace E. 
Jenkins will attend ROTC summer camp 
after graduation. Fred Davis is going to 
work for the U.S.F.S. in Oregon. Jack A. 
McIntosh is going to work for the 
U.S.F.S. at Greeley, Colorado with the 
Rocky Mountain Experiment Station. 
Colin G. Bennion plans to continue with 
graduate work in Range Management at 
the USAC. William H. Sanderson has 
secured a position with the U.S.F.S. at 
Susanville, California. Donald W. Kruger 
has a position with the BLM at Worland, 
Wyoming. 

UNIVERSITY OF ARIZON_~ 
Former members of the student chapter 

of the Arizona range section are applying 
their training on various and widely 
scattered ranges. Dan Clark, Mickey 
Ryan, and John Moser are on the firing 
range at Fort Sill, Oklahoma. Lieutenants 
Sam Johnson and Larry Perry are at Fort 
Ord, California. Joe Nesbitt was a range 
field man for the Arizona Flour Mill’s 
until last January when he reported as a 
company executive officer at Camp 
Roberts, California. 

Bill McCall, past secretary-treasurer 
of the local chapter, is dairy farming at 
Kingman. Vernon VanCleve, past chair- 
man, is ranching at Yarnell. Herb 
Metzger is engaged in livestock produc- 
tion in Cottonwood. 

Several past members are working 
toward their masters degrees: Lynn Hunt, 
animal nutrition at Washington State; 
Mark MeKinney, range management at 
Montana State; Dick Oxnam, range 
management at Texas A. and XI.; Tien 
Wei Yang, at the University of Texas; and 
Kendall Cumming, range ecology at the 
University of Arizona. 

UNIVERSITY OF WYOMING 

Recent graduates at the University of 
Wyoming are located in many different 
positions doing several different types of 
work. Warren Brough, and Frank Rauzi 
are doing research at the Archer Field 
Station at Cheyenne, Wyoming. The 
Soil Conservation Service has employed 
Glen Stickley, Lawrence Sutton, Jim 
Beydler, Dan Fosher, Bill Laycock and 
Francis Smith. As with the other schools, 
several of these graduates have gone to 
the Armed Services; they are Frank 
Knittle, James Manee, John Seyfang, 
and George Davis. 

George Manley is working for the U. S. 
Forest Service at Fox Park, Wyoming. 
The University of Wyoming has employed 



Kennet,h Lane, Ralph Thomas, and I?ill developed through his resew-h and ob- 
Jackson. srnvation, and t,aught to hundreds of 

Dan Burzlaff is with the Gillrtte Field students, are now employed widely by 
Station at Gillette, Wyoming. land managers. He got, his first torrrh of 

4 range and livcst,ock management on his 
father’s farm on the Srhraska prairie, 

PIO-\TE.:ER TE\CAER .,\ND near Oakland. After this initiation, he 
I~ESTIGATOH RETIRES mralled at the University of Sehraska 

Arthur W. Sampson, known ns where &r took up studies of hot’any, 
“Sammy” by his graduate students and plant ecology, and plant, pathology. At 

I>,< .\,~,I, K 

friends, retired from official duties nt the 
University of California on June 30, 1951. 
He plans to do somg extensive travel and 
devote much of his time to writing and 
conservat,ion work. Hc vill retain his 
sitme office in t,he Forestry Building on 
the Berkeley cilmpus (see photo), and 
mill be as delighted as usual to see former 
students and friends n-hen they can come 
in. 

Sammy has devoted nearly all of his 
life to range work in one form or another 
and is one of the pioneers of range re- 
search and management. Many principles 

the University, hovcver, Sammy was 
probably best known as an athlete where 
he excelled in track and boxing. These 
sports were so thoroughly enjoyed t,hat 
he even partiripated in them for several 
years after joining t,he University of 
California staff more than I5 years lhter. 
During t,he 6eason he rould put on his 
gloves or spikes and join with the students 
for exercise. And it is said that a student 
had to bc p&by good to brat him in the 
half-mile race, even after Sammy was 
ol’er 35 years of age. 

At the Universit,y of Nebraska he 
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studied under Bessey, Clements, and 
Heald and developed a deep interest in 
botanical subjects. Other student)s there 
at the same time who later became 
prominent in their work were J. E. 
Weaver, R. J. Pool, Carlos Bates, and 
Gus Pearson. Sampson obtained his A.M. 
in 1907. The Forest Service needed an 
ecologist for range forage investigations 
in Oregon. Dr. F. V. Coville, of B.P.I., 
who was then in charge of cooperative 
range studies with the Forest Service, 
hired Sammy for the job. It continued 
from 1907 to 1912 when he went to Utah 
as Director of the Great Basin Forest 
Experiment Station. In 1922 he came to 
the University of California to teach 
range management. 

Further schooling was obtained at 
Johns Hopkins under B. W. Livingston, 
outstanding plant physiologist. He ob- 
tained his Ph.D. at George Washington 
University in 1917. 

Much of his research has been of a 
pioneer nature. In Oregon he made the 
first studies of deferred and rotation 
grazing, and in Utah the first studies of 
plant succession:, in relation to grazing 
management were carried out. Other 
studies have had to do with poisonous 
plants, range reseeding, range condition 
and utilization, and fire. The results of 
these investigations are now employed 
regularly in administrative range work 
throughout the western range area. Bul- 
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letins and scientific papers, covering 
hundreds of pages, were written present- 
ing his results. 

Three textbooks were written soon 
after he came to the University of Cali- 
f ornia : one on “Range and Pasture 
Management,” a second on “Native 
American Forage Plants,” and the third 
on “Livestock Husbandry on Range and 
Pasture.” Although the “Range and 
Pasture Management” textbook was 
written a good many years ago, sales and 
royalties are still high; t,he book is found 
in libraries all over the world. 

In September 1948, he was invited to 
participate in and give a paper at the 
Inter-American Conference on Conserva- 
tion of Renewable Natural Resources in 
Denver, Colorado. Again in 1949 he was 
invit’ed by Trygve Lie, Secretary-General, 
United Nations, to participate in the 
United Nations Scientific Conference on 
the Conservation and Utilization of 
Resources to be held at Lake Success, 
New York. At the latter meetings he 
gave a paper on Application of Ecological 
Principles in Determining Condition of 
Range Lands. 

Among his most recent accomplish- 
ments is a new textbook of about 600 
pages on range management. This will 
be published by the John Wiley Book 
Company; they hope to have it in print 
by the start of the 1951-52 school term. 
Another recent accomplishment is a 
booklet on the grasses of California that 
will be in print very soon. At present he 
is writing a bulletin on browse plants in 
California.--H. H. B&well. 

THE JOHNNY GRASS SEED PROGRAM 

The Izaak Walton League of America 
has a nation-wide project to control 
gullies, encourage wildlife development, 
and have purer streams, according to 
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Outdoor News Bulletin, of the Wildlife 
Management Institute. 

League chapters obtain seeds of plants 
which grow well locally and distribute 
them in packets among members and 
cooperators. The envelopes contain in- 
structions for planting the contents on 
such denuded land as gullies, stream- 
banks, road cuts, abandoned fields, and 
in field corners. Usually it is necessary 
only to stir the soil, scatter the seeds, 
and cover to prevent their washing away 
or being taken by animals. Many sports- 
men are participating in this project by 
taking packets with them while hunting, 
fishing, or camping. 

Those interested in cooperating in this 
worthwhile project should contact either 
the I.W.L. national officers at 31 North 
State Street, Chicago 2, Illinois, or the 
local chapter. 

& 

OUR PUBLIC LANDS 

We welcome the advent of the in- 
structive and well-illustrated ‘new publi- 
cation “Our Public Lands”, issued 
quarterly by the Bureau of Land Manage- 
ment. Volume 1, Number 1, was issued 
April 1951. Carlos Whiting is Editor. 

& 
RANGE SOCIETY MEETINGS 

The Fifth Annual Meeting of the 
Society will be held at Boise, Idaho on 
January 30-31 and February 1. The 
Hotel Boise will be the convention head- 
quarters. 

A meeting of the Board of Directors 
was scheduled for Saturday, August 4, 
at the Shirley-Savoy Hotel in Denver. 
We will try to have a complete report ‘on 
it in the November Journal. 

IN MEMORIAM 

Dr. J. Lee Deen, dean of the School of 
Forestry and Range Management at 
Colorado A. & M. College, died April 24. 

He was a graduate in 1927 of the 
University of Minnesota School of For- 
estry and received his M.F. and Ph.D. 
degrees from ‘Yale University in 1929 and 
1931. He remained at Yale as an in- 
struct,or until 1933 when he was named 
associate professor at Pennsylvania State 
College, a position he held until his 
appointment as dean at Colorado A. & 
M. In more than twelve years at the 
college his work has resulted in a con- 
stant record of progress by the School of 
Forestry and Range Management. 

Through a period of years Dr. Deen 
had visited every forest region of the 
Forest Service and every state in the 
United States. In 1949 he and Mrs. Deen 
traveled in Europe and Scandinavia 
studying forest management methods. 

Deen served in the field artillery during 
World War I and in World War II was 
head of the Air Forces clerical school at 
Colorado A. & M. 

Dr. Deen was a charter member of the 
American Society of Range Management 
and took an active part in the work of 
organizing the Society in his region. He 
gave one of the principal addresses at 
the first annual meeting of the Society in 
Salt Lake City, Utah, in January 1948. 

Dr. Deen was also a charter member of 
the American Wildlife Society, a member 
of the Society of American Foresters, the 
Ecological Society, Sigma Xi, and was 
an honor member of the Society of For- 
estry in Finland .-Laurence E. Riordan. 
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Logan 

Wyoming A. A. Beetle 
u. of wyo. 
Laramie 

Vice-Chairman 

Matt Culley 
Box 56B 
Sahuarita 

Jay R. Bentley 
P. 0. Box 245 
Berkeley 

Warren Gray 
Grand Junction 

A. P. Atkins 
P. 0. Box 470 
Guymon, Okla. 

Kyle C. Bates 
1424 Front Ave. 
Coeur D’Alene 

Joseph H. Robertson 
Univ. of Nevada 
Reno 

A. D. Woofter 
Deming 

Bruce Orcutt 
Miles City, Mont. 

A. C. Grande 
Lennep, Mont. - 

Alan T. Rogers 
Walking T Ranch 
Ellensberg, Wash. 

Ernest Ham 
Piedmont 

Delbert Holmgren 
Bear River 

R. L. Lang 
u. of wyo. 
Laramie 

Secretary-Treasurer 

Ben Nelson 
Forest Service 
Phoenix 

B. E. Haslam 
330 Vermont Avenue 
Berkeley 

John D. Hart 
1530 Sherman St. 
Denver 

Roy A. Chessmore 
Okla. A & M College 
Stillwater, Okla. 

Foyer Olsen 
Boise 

John M. Fenley 
Box 111 
Paradise Valley 

Tom I. Dudley 
Miles City, Mont. 

Ed Burles 
Calgary, Alberta 

Canada 

Allan W. Galbraith 
Nespelem, Wash. 

Carl Ham 
Caputa 

Ode11 Julander 
Forest Service 
Ogden 

0. K. Barnes 
Soil Conservation 

Service 
Laramie 

PACIFIC NORTHWEST identification con&t 
A summer camp for 4-H boys 14 years Section, and were to 

or older was sponsored by the Section. summer camp on Hart 
The participants were winners in a plant County. 
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prepared by the 
have a week-long 
Mountain in Lake 



WITH THE 

One or two scholarships of $30.00 each 
were given per county, for any eastern 
Oregon county or in Jackson County, 
Oregon. Items covered transportation, 
insurance while traveling, and food at 
the camp for the week. 

The State 4-H staff was responsible 
for a cook, transportation, and food. 
Suitable recreation equipment was pro- 
vided by the Extension Service. The 
Section had charge of raising funds for 
the scholarships. 

Hart Mountain is a high non-forested 
mountain that is a game refuge, stocked 
with antelope, deer, sage hens, and other 
wild life. Daily field trips were to include 
periods for instruction and questions. 
Each of the following organizations was 
in charge of the instruction and field 
trip for one day: Fish and Wild Life 
Service, Forest Service, Bureau of Land 
l!Ianagement , Soil Conservation Service, 
and Extension Service.-B. R. Jackman. 

4lb 
WYOMING 

Under the revised Bylaws which pro- 
vide for local chapters to operate under 
the sections, the first Wyoming Chapter, 
organized by students in range manage- 
ment at the University of Wyoming, is 
already active. Local chapter formation 
in each count,y of the State is being 
planned. The Chairman of the Section 
has appointed a man in each county to be 
responsible for organizing these county 
chapters. 

The Newsletter of June carries the 
following pertinent editorial from the 
Laramie Boomerang of December 1,1949 : 

“Good Membership?” 
“Wyoming’s interest in range manage- 

ment is exceptional if membership in the 
a 
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American Society of Range Management, 
is an indicator. The Society is compara- 
tively new and its membership through- 
out the west increasing. However, in a 
region where range management is of 
such great importance, we wonder if the 
‘good figures’ aren’t actually low. 

“With problems of erosion, over- 
grazing and grazing permit cuts as promi- 
nent as they are, surely every range man 
in the state is aware of a need for closer 
cooperation and understanding between 
stockmen, federal forest and grazing land 
personnel and trained experts. 

“Wyoming’s chapter of the Society 
offers an opportunity for such coopera- 
tion and closer understanding. Not im- 
mediately, of course, but over a period 
of months and years. 

“Members include technicians, in- 
structors, students, practicing foresters, 
cattlemen and sheepmen. Exchange of 
ideas-the seat for cooperation-and 
valuable information are natural results 
of membership in the Society. 

“In such organizations as these may 
well be found the future solution of the 
present Forest Service-stockman con- 
troversy. 

“Again it seems that the ‘good’ figure 
for Wyoming is too low.” 

+ 

LOCAL ADVERTISING NEEDED 

The Sections are urged to cooperate 
in obtaining local advertising for the 
Journal. Advertising order forms and 
rate sheets have been distributed to the 
Sections by the Secretary. Solicit your 
local dealers for ads. This will help sup- 
port the Journal, which is being restricted 
by a limited budget. 



EXECUTIVE SECRETARY POSITION-AMER- 
ICANSOCIETYOFRANGEMANAGEMENT 

In accordance with action taken at the Board of Directors Meeting on August 4, 
1951, and the provisions of the By-Laws, proposals are solicited from candidates for 
the position of Executive Secretary of the Society. 

Duties of the position are as follows; 
a. 

b. 

c. 

d. Secure profitable and suitable advertising for the Journal. 

To promote interest in and expansion of the Society and stimulate activity of 
the Sections, by personal contact, mail, and other means. 
To maintain membership files, process membership, collect dues and other in- 
come and pay authorized bills of the Society. 
To keep the Board of Directors informed, by regular reports and attendance at 
all Board meetings, of matters pertaining to membership, financial, and other 
aspects of Society business. 

A tentative budget for the office set-up by the Board of Directors is as follows; 
Salary, Executive secretary, part time. . . . . . . . . . . . . . . . . . . . . $1200.00 
Stenographic assistance. . . . . . . . . . . . . . . . . . . . . . 1200.00 
Travel..................................................... 500.00 
Other (Office supplies, postage, etc.). . . . . . . . . . . . . . . . 1100.00 

The position would be established January 1, 1952. 
Applications based on the foregoing duties and budget statements, or alternative 

proposah, giving the candidates qualifications and the facilities available to him, 
should be sent to Secretary Gene F. Payne. 
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