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Journal of

RANGE MANAGEMENT

Our Range Society

JOSEPH F. PECHANEC
423 U. S. Court House, Portland, Oregon

A]HEN the new range society was
YV V first considered, doubtless most
of you thought “Why form another
organization?” I’d be surprised if you
didn’t! Most range men already belong
to so many professional societies that
to participate actively in another would
severely tax their personal energies and

prove a financial burden.
Those active in efforts to form the so-
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ciety were well aware of the pitfalls
and thus gave its creation serious thought.
There were several objectives that most
range men had in mind for a desirable
society. These we have gleaned from
your letters and from discussions with
countless numbers of range men.

1. Recognition of range management
and its application as a profession.

2. Liberal membership requirements
to permit professional workers . with
highly varied basic training to become
full members with an equal voice in
society affairs.

3. The publication of a journal devoted
to the subject of range and pasture which
would provide a medium for exchange of
new developments ideas, and for the
discussion of policies.

4. Provision for meetings where range
men can assemble yearly for exchange
of ideas and development of unity in
procedures for managing range lands.

Countless individuals in many different
agencies or groups and with highly varied
basic training are engaged in range and

grassland work. On these workers fall
the major responsibility of pointing the
way toward the greatest productivity
and fullest utilization of the forage re-
source consistent with maintenance of
soil and forage. Moreover, these work-
ers are responsible for the scientific
validity of the work.

It seemed natural, therefore, that range
men should organize to seek unity and

agreement on objectives, proeedures, and
professional standards.

Nowhere within the framework of
existent societies did there seem to be a
place for range men. Objectives desired
in a range organization could not be
satisfied. All existing societies had been
organized for other purposes and interests.
To accommodate range men any one of
them would have had to broaden its
scope.

Plainly, something had to be done.
Our profession had no status or unity.
We needed a medium for exchange of
ideas and unified expression of standards.
We needed also a common meeting ground
for the highly varied group in the field.
But it was clear that we needed to push
ourselves because no one was going to
do it for us.

Out of these conditions the range so-
ciety evolved. It first began in 1946
with a survey to find out what the major-
ity of range men wanted. When it be-
came evident that the majority desired a
separate organization, a membership drive
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was launched in July, 1947. By the time
of our first annual meeting in Salt Lake
City in January, 1948, 500 had joined
the society. At present there are more
than 650 members.

Preparations are being made for our
second annual meeting at Denver. The
Society’s program is taking form rapidly
as a result of the activities of the Council
and seven committees. Interest in the
Society is widespread throughout this
country, Canada, and extending into
South America.

Formation of our Society came at a
particularly appropriate time. There is
an acute awareness of the need to con-
serve renewable natural resources. For-
age is one of these. In the battle for
better management of resources we must
align ourselves closely with other allied
societies. There will be no conflict be-
tween our Society and others in the fields
of conservation. Efforts of these organ-
izations will complement each other.

Upon our stewardship, either as owners,
research workers, teachers, or adminis-
trators, depends the improvement and
maintenance of the range resource. Our

Society through its own members and
through cooperation with closely allied
organizations shall strive to make these
range and grassland resources serve man-
kind to the fullest degree now and in the
future. In achieving this end, we can
perform many valuable functions:

We can present the ideas of professional
range men to the public, to government
circles, and to other societies.

We can promote more complete and
widespread education to insure the best
management of our range resources.

We can sponsor application of the best
knowledge available to the managment
of publicly and privately owned range
lands. )

We can encourage additional research
into the fundamental principles of range
management.

We can provide an avenue for exchange
of ideas and experiences among range
and grassland workers.

To carry out these functions, as well
as to increase unity and improve pro-
fessional standards, will be the objectives
of the American Society of Range Man-
agement.



The Range Journal

EDITORIAL BOARD

EMBERS of the former publications

committee felt that a journal carry-
ing material whereby range men may
keep abreast of their field is a vital part
of the range management society. There-
fore it was recommended at the annual
meeting in Salt Lake City that the society
sponsor this journal. The recommenda-
tion was approved. Those on the pub-
lications committee were R. S. Campbell,
Robert A. Darrow, Harold F. Heady, L.
A. Stoddart, and H. H. Biswell, Chair-
man.

The recommendation contained the

following:

1. That the journal be a quarterly of 32
to 64 pages per issue at the be-
ginning. Later its length might be
increased.

2. That the sections of the journal con-
sist of the following:

A. ArmicLes. The articles to be of a
technical or semi-technical na-
ture that are clear to any intel-
ligent reader whether he be tech-
nically trained in range or rot.
Each article should be no longer
than 15 printed pages with an
upper limit of 20 percent of their
length in tables and figures. At
cost to the author, however, this
length and space may be greater.

B. ABstrRACTS AND REVIEWS. This
section to contain abstracts of
articles and reviews of books per-
taining to range.

C. News anp Notes. This section
to feature names and activities of
members.

D. Lerrers AND CommeNnTs. This
section to contain letters and
comments that members of the
society might wish to have pub-
lished.

E. MemBERs. This to be a list of
members with addresses, to oc-
cur in the final number each year.

It should be mentioned that the Com-
mittee recommended a small journal to
hold down the cost of publishing—about
$11.50 per page.

In the first issue of the journal litera-
ture only is cited. We hope to have ab-
stracts in the next issue. These will be
of articles in technical and semi-technical
journals and bulletins and circulars.
Space will not permit including abstracts,
or even listing, of the many fine articles
that appear in livestock and similar
journals, nor mimeographed and progress
reports of one kind or another.

The editorial board wishes that each
member of the Society will undertake to
send in any news and notes that might
be of interest to others.

At the Salt Lake City meeting it was
decided to include advertisements also.
These will be placed in the back portion
of the journal and will be included as they
become available.

The editorial board wants members of
the Society to feel that the journal is
theirs. Members of the board are willing
to work hard to make the journal useful
and worthwhile, but success will depend
largely upon contributions from members.
We need good suggestions and good arti-
cles. The first issue is only a beginning.
Those that follow we hope will be better.



Milestones in Range Management

ROBERT 8. CAMPBELL

Southern Forest Experiment Station, New Orleans 12, Louisiana

ANGE management has just reached

one of its most important milestones

—the formation of a professional society.

In fact, this organization with its own

printed journal represents far more than

an ordinary section marker or even a

township corner post. It is better com-

pared with the setting up of a base line

which will orient and guide range man-
agers for all time.

We have been a long time in organizing
the society considering that our job is
concerned with half of the United States
-——more than 700 million acres in the West
and 200 million acres or more of forest
and open range in the South. It is high
time range men were banding together
to attain nation-wide recognition as a
professional group. May we grow strong
and take our rightful place with other
technical groups such as ecologists, for-
esters, agronomists, and animal husband-
men, and with organizations of ranchers
and stockmen.

Although our organization is new, the
profession of range management already
has a long history. This is an appro-
priate time to review the milestones that
have been reached. Some of these are:
1) attaining control of range lands, 2)
early development of principles and im-
proved practices, 3) coordinating grazing
with other land services, 4) research to
develop scientific knowledge, 5) extension
to disseminate research results to stock-
men, 6) action programs to get good man-
agement into practice, 7) working for
stability of range use, and 8) developing
educational facilities to train range man-
agers.

These accomplishments were made by

practical range managers, researchers, and
educators working together. This brief
article does not allow space to cite all
names and references for a full account.
For the latest general compendium of
range management information see Stod-
dart and Smith’s text (3), and for details
on research see “The History of Western
Range Research” (5). For the most com-
plete information on the extent and con-
dition of ranges as of 1935, see “The
Western Range” (4).

Ranxce Lanp CoNTROL

Control of land and livestock—the
actual ability to regulate the time and
place of grazing as well as numbers of
animals—is the first step in range man-
agement. Control was well under way
on privately owned and leased ranges in
the Great Plains by the time of the cattle
boom in the eighties. On public lands,
mainly in the eleven far western States,
control was an uphill fight all the way and
was decades in being attained. Control of
grazing is still a major problem on
southern forest ranges.

Early exploratory studies by the U. S.
Department of Agriculture provided the
initial stimulus for attaining control on
public range lands and making a start to-
ward management throughout the West.
Up to 1895, there had been botanical ex-
plorations, and agrostology and pasture
studies but no outstanding work had been
done on range management problems.

It is interesting to note that range man-
agers have organized as a professional
group exactly a half-century after the
first exploratory range management in-
vestigations were made by such men as
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F. V. Coville, H. L. Bentley, Thomas A.
Williams, and Jared G. Smith. Several
of these studies were published in 1898 as
bulletins of the Divisions of Agronomy,
Botany, or Forestry in the U. S. Depart-
ment of Agriculture.

Aggressive administration and manage-
ment of forest reserves was begun by the
Forest Service when transferred to the
U. S. Department of Agriculture in 1905.
The objective was sustained, productive
range on which to build a sound grazing
enterprise and to provide economic family
units. KEven when this milestone was
passed, the bulk of public lands still
lacked effective control.

Indian range lands were next. They
received some attention in the Southwest
as early as 1910. By 1930, supervision
of grazing activities was delegated to the
forestry branch of the Indian Service, and
a systematic program of range manage-
ment was set up to meet the specialized
needs of these lands, nearly 50 million
acres in area.

Part of the unreserved public domain
was brought under control by the Taylor
Grazing Act of 1934, after decades of
range exploitation. In 1936, the Act was
amended to include the entire area.
Thus, the Grazing Service was born and
started on the long road to good manage-
ment of some 134 million acres in 10
western States.

The last remaining “free range’” is in
the South, where it has long been the
custom for the farmer-stockman to burn
the range and to graze his animals on
large blocks of cut-over forest land, much
of it sparsely stocked with timber. These
forest ranges, however, are in large part
privately owned, and it appears only a
matter of time until grazing is brought
under fenced control in order to allow
more effective production of timber as the
primary crop. ’

RANGE MANAGEMENT PRINCIPLES AND
PracTICES

Recognized basic principles of range
management stem largely from the studies
of James T. Jardine and Arthur W. Samp-
son on national forest ranges, beginning in.
1907. TFour of these principles are so
well known that perhaps they are taken
too much for granted: 1) proper kind of
livestock, 2) proper number of livestock,
3) correct season of grazing, and 4) proper
distribution of animals over the range.
Jardine and Anderson’s bulletin is a mon-
ument in describing these principles and
their application (2). To these four prin-
ciples must be added a fiftth—that of mul-
tiple use to protect other land values such
as watersheds, timber, wildlife, and recre-
ation.

The development and improvement of
specific practices to apply these basic prin-
ciples on each range has led past many
milestones, but new vistas are ever un-
folding ahead. Let us call the roll of a
few outstanding procedures and practices.

1. Range surveys and management plans, in-
ventorying range forage and resources in
order to fit improved practices to the indi-
vidual range unit.

2. Deferred and rotation grazing, in which a dif-
ferent part of the range is deferred each
year in rotation until the more important
palatable forage plants have made vigor-
ous growth and have reproduced.

3. Recognition of range readiness, so as to delay
grazing on seasonal ranges until the im-
portant forage plants have made sufficient
growth to withstand grazing.

4. Conservative grazing, which requires a de-
gree of stocking sufficiently moderate year
in and year out to improve depleted ranges
and maintain forage plant cover, litter,
and soil in satisfactory condition.

5. Standards of range utilization, condition,
and trend. These are earmarks and cri-
teria to guide the range manager in de-
termining whether the forage is properly
utilized, whether the range is in good or
poor condition, and whether it is improv-
ing or going down grade.
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6. Better distribution of animals on the range
through development of fencing, watering
places, and salt grounds.

7. Range seeding, to improve the forage stand
and restore run-down ranges to full pro-
ductivity.

8. Control of noxious plants, insects, and pred-
atory animals.

Every range man has his own familiar
examples of applied management that
have paid off. For an excellent state-
ment on applied range management see
the 1948 Yearbook of Agriculture (7).

It is one thing to develop such manage-
ment practices; it is another to get them
applied and follow up the benefits. The
research and action programs that have
brought this about make up a large part
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RANGE RESEARCH

The building up of strong range re-
search organizations has been the means
of furnishing scientific information on
which improved practices are based.
This attainment was a long, slow process
and has been fully described elsewhere (5).
A great deal of fine research was done by
the Forest Service, the Bureau of Plant
Industry, and the State Experiment Sta-
tions through 1927. But even in 1927
there were barely 40 full-time technical
range research workers in the whole
country, including men in range animal
husbandry and range economics.

The turning point came in 1928 with
the passage of the McSweeney-McNary
Forest Research Act. Under the range
research authorization of this Act, Forest
Service range research doubled in the
next 2 years and expanded periodically
to meet needs as they arose. Fundamen-
tal range studies were pushed in ecology,
physiology, forage utilization, condition,
and artificial reseeding. Work was stim-
ulated on range plants, animals, water-
sheds, soils, wildlife, and economics.
Today there are probably 200 technical
men engaged in the various phases of

CAMPBELL

range research throughout the country.
The impact of this orga,nized research on
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nishing needed facts for action programs.

RaNGE MANAGEMENT AcCTION PROGRAMS

From a humble beginning on a few pro-
gressive privately owned ranches at the
turn of the century, range management
has made remarkable strides through the
cooperative efforts of stockmen and vari-
ous public agencies. But the controversy
still raging over grazing capacity, range
watershed protection, and public land
management is ample proof that the job
is far from done.

Progress in range management was
slow in States with large areas of public
lands because of lack of control. With
this hindrance now overcome the way is
clear for real management. On the
national forests, since they were placed
under administration in 1905, the aim has
been to provide a sustained forage supply
and watershed cover on these 80 million
acres of usable range lands. Tangible
evidence of aids to best use of the national
forest ranges is found in completion of
range surveys and management plans for
80 percent of the allotments. These plans
and the building of 17,000 miles of fence,
5,500 miles of stock driveways, and 11,000
water developments are accomplishments
of no small value to the range users.
Consequent benefits accrue to some
28 500 ranchers, grazing 1,300,000 cattle
and horses and 3,400,000 sheep and goats
on national forest ranges, not counting
calves and lambs grazed free.

The 50 million acres of Indian lands
make up another sizable area of public
holdings where range surveys and manage-
ment plans, water developments, and
several thousand miles of fence have been
completed.

Since its establishment in 1934, the
Grazing Service has made progress in
protecting and improving grazing dis-
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tricts. Range surveys have been made
on about half of the 134 million acres in
the districts, and a range improvement
program including more conservative
grazing, water development, reseeding,
and traii construction has been of real
value to the 20,000 permittees with their
10 million head of livestock.

Conservation programs have given a
real impetus to private range land man-
agement. The Soil Conservation Service
has been especially effective with its on-
the-ground farm and ranch plans within
organized soil conservation districts. The
report of the Chief for 1946 shows a total
of nearly 41 mjllion acres of
which proper stocking was planned, with
first-time application on 24 million acres
in fiscal year 1946 alone. Range seeding
was estimated to have yielded 1 million
animal months of grazing. Other im-
portant practices included deferred and
rotation grazing, water and fence de-
velopment, and water spreading.

The inauguration of the range conser-
vation program of the Agricultural Ad-
justment Administration in 1936 under
the Domestic Allotment Act was a truly
important step in the interest of good
management on private range lands.
The encouragement of better practices
through incentive payments was an en-
tirely new and effective approach. Al-
most 95 million acres of private ranges
were under the “Grazing Land Manage-
ment’’ practice, according to the 1947
annual report of the Chief of the Pro-
duction and Marketing Administration.
This acreage is all in the 11 western
States and in North Dakota and Kansas.
In addition, deferred grazing was applied
on more than 3 million acres, and several
thousand acres were seeded. .

Many thousands of acres of private
range land are under good management
but not under any public action program.

Everyone concerned with the western
range can point with pride to the fact that
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the livestock industry using this resource
is much more stable now than it was 3
years after World War I. No doubt, con-
servative Government loan policies are in
part responsible, but the widespread ap-
preciation and appiication of conservative
grazing and other good management
practices have played an important role.
Economic studies showing the financial

_advantages of good management have

been especially convincing to the doubt-
ers. To avoid the periodic boom-and-
bust cycles of the past, range men must
see to it that the lessons learned are
carried through the present period of
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Range managers have reached other
milestones in recognizing the values of
range lands for watershed protection and
wildlife management. With the rapidly
expanding dude ranch business, even rec-
reation is coming in for its share. Range
men are largely responsible for the im-
provement of conditions on overstocked
big game ranges, such as those supporting
deer herds on the Kaibab, Modoc, and
Pisgah forests.

Likewise, range men from the beginning
have been alive to serious watershed pro-

“tection problems all the way from the

high Wasatch Plateau in Utah to the
Rio Puerco and Salt Rivers in the South-
west. Perhaps even more important has
been the range manager’s recognition of
and willingness to help overcome the un-
spectacular but accelerated sheet erosion
by water and wind. Half of the entire
western range has suffered severe or ex-
treme forage depletion, and it is but
natural to build up forage, soil, and water-
shed values together.

EpucaTioN AND EXTENSION

Until recently there was no formal
training in range management. As late
as 1935, range positions were being filled
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mainly by men trained in related fields,
such as agronomy, animal husbandry,
ecology, and forestry. This call on re-
lated sciences is good for a broad back-
ground, but there is definite need to train
men specifically for our difficult range
management job. We may well be
proud of the many schools in the West
which are turning out trained range men.

Extension work in range management,
while making some progress in the past
15 years, has lagged far behind the ad-
vances in education, research, and public
action programs in other fields. While
several States carry on some range ex-
tension through county agents and spec-
ialists in related lines, not a single State
extension range manager is shown in the
1947 list of workers in Land-Grant Col-
leges and Experiment Stations. This
does not mean, however, that there are
no trained range men in the Extension
Service. The few known range men in this
work are listed as agronomists, animal
husbandmen, or foresters. Our Society
should have something to say and do
about this!

THE RoAp AHEAD

Although we have passed many mile-
stones, we still have far to go. The out-
standing tasks facing range managers may
be summarized as:

1. To improve management of ranges
that are not yet under organized pro-
grams and thereby receive latest and best
information on forage plants, range con-
ditions and utilization, management prac-
tices, seeding, plant control, and the like.
These lands may amount to as much as
one-third of the total western range area.
They are an especially fertile field for
work by the Extension Service, the Soil
Conservation Service and the Agricul-
tural Conservation Program of the Pro-
duction and Marketing Administration.

2. To build up damaged ranges by
strengthening and maintaining manage-

CAMPBELL

ment on public and private ranges al-
ready under organized programs. This
means getting herds down to the grazing
capacity of the range, building range
improvements, controlling erosion, and
handling big game and other wildlife. It
especially means stepping up the range
seeding programs on nearly 80 million
acres too seriously depleted to be restored
through natural means.

3. To put southern forest ranges under
control, and start management.

4. To continue and expand research
to adapt range management practices
to changing biological, economic, and
weather conditions. Particularly urgent
is fundamental research in forage plant
behavior, noxious plant control, and range
seeding.

5. To encourage continued progress in
related fields such as, forestry, animal
husbandry, wildlife, and economics.

6. To initiate an aggressive range ex-
tension program.

7. To continue to develop sound educa-
tional facilities for training range men.

8. To promote the professional wel-
fare of range men through the American
Society of Range Management, and by
cooperation with similar societies in re-
lated fields.
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Getting New Range Plahts Into Practice

A. L. HAFENRICHTER

Soil Conservation Service, Swan Island, Portland, Oregon

ERHAPS the easiest way to get
people to reseed range land is to
claim that you have discovered, produced,
or introduced a plant that is the perfect
panacea. It should have universal adap-
tation, no limitations, and require little
more than casual Dbroadcasting. It
should, of course, be grazed the first
season and stringently thereafter with
very little management. None of us has
vet realized this dream. Getting new
range plants into practice still requires
painstaking testing and a long siege of
transmitting our findings to land owners
and operators by education and demon-
stration. It is just hard work, unless
one schools himself to enjoy increments
of progress and the occasional reward of
finding something just a little better or
someone a little more willing to adopt
something new but yet not sensational.
The discussion here will be from the
viewpoint of an agronomist, but it has
been necessary to devise methods that
facilitate the introduction of new material
and methods for a wide variety of farm
and ranch lands. My job has been to
provide the soil conservationist with good
plants and good methods for conserva-
tion seedings out on the job. He can
not use ‘“‘cut and try” methods if he is
to be successful in getting conservation on
the land and gain the confidence of the
people in the Soil Conservation District
to which he is assigned. He can imple-
ment effective soil and water conserva-
tion when a large number of ranch people
adopt his recommendation. Materials
and methods that work facilitate his job.
There is nothing glamorous or sensa-
tional about what we have learned from

our work, but we have employed some
principles that have proved practical and
have facilitated the adoption and use of
new plants and new methods. If there
are things here that might facilitate range
reseeding, they will promote soil and
water conservation in the West.

Experiences in testing plants may be
portrayed by dividing the subject on the
basis of answers to the questions why,
what, how, and where. It is assumed
that the areas we are discussing really
merit reseeding. This qualification is
made because experience indicates the
wisdom of not trying to reseed range lands
where some good method of grazing
management will restore climax grasses
and improve the condition class.

Wuy Do WE Test?

Every test involves some kind of meas-
urement. The very fact that we are test-
ing implies that we are seeking something
better than what we have. When grasses
and legumes are tested, appraisal of their
forage value is usually accepted as a pri-
mary consideration. More feed, better
feed, feed at the right time, and consistent
production are the objectives. These ob-
jectives are broader and more compli-
cated than just yield and adaptation.
They are complex because they require
husbandry for both the crop and the
stock. They are further complicated by
the fact that the crop may modify the
environment. So, we must test and
measure all of these effects.

When forage crops are tested, it is im-
plied that they will be planted and grown.
Immediately this involves culture. The
agronomist knows that success with grow-
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ing the crop depends, in large measure, on
good cultural techniques. He regards
the study of cultural requirements as an
important phase of testing. He has
learned that improper cultural techniques
have resulted in discarding a number of
otherwise good plants. We often say
that we use applied ecology in our tests
but fail to include the item of culture that
is an important factor in modifying the
natural environment of the plant at some
critical stage as, for example, during
seedling development. Success with
many plants depends on the skill with
which this is done. Also, lack of atten-
tion to the minimum cultural require-
ments has been one of the reasons why so
many large-scale seedings have failed.

Both the grazier and the agronomist are
aware of the importance of good grazing
management, on sustained production by
range and pasture crops. The tenets of
good management are the same whether
the forage is grown on farm land or on
grazing land. A rather new concept is
developing in the field of management
that has a cumulative effect on produc-
tion. I refer to designs for utilization
that provide a liberal amount of organic
residue. This has soil and water con-
servation value and also contributes to
increased production. Therefore, in the
quest for something better, the tests
must be made with a particular kind of
grazing management in mind along with
its indirect effects.

The conservationist grows forages on
cultivated land for the influence they have
on soil structure. Improvement in struc-
ture that is brought about by the effect
of grass roots on soil aggregates sets in
motion a chain of events that result in
increased infiltration rates, higher fer-
tility levels, and greater resistance to
erosion. Obviously, this leads to better
and more consistent yields. It has

prompted the study of root production as
an objective of testing. Work in this field
has resulted in giving a favored place to
species and strains that otherwise might
have been rejected. I am confident that
the soils of range lands are subject to
similar improvement and suggest that
this be studied.

The objectives for testing grasses and
legumes are similar for the agronomist
and the grazier, but they differ in that the
plants used on cropland must give opti-
mum performance for a relatively shorter
period than those planted on range land,
and some adjustments must be made in
testing range plants to compensate for
this difference. The agronomist may
fertilize or even irrigate the crop, and he
can substitute a better variety each time
the rotation cycle comes around. The
grazier can hardly use these devices; so he
must lay stress on finding material and
systems of management that maintain
yields for long periods. His reasons for
testing are to bring plants, animals, and
soil into adjustment to obtain sustained
production at practical levels.

Waar SuaLn WE Trst?

The first inclination is to test every-
thing; thus a huge assortment of material
is gathered from every possible source and
planted ‘“to see what will happen.”
Further, each time a new employee comes
to that location he repeats the process.
Lists have been seen that include every
possible species from the tall-grass prairie,
the short-grass prairie, the Palouse bunch-
grass prairie, and even from outside the
grassland formation for a new nursery in a
warm-temperate Mediterranean climate.
I have been guilty of a certain degree of
this indulgence myself. One hesitates to
suggest that there are better ways, be-
cause it crosses the grain of human nature.
However, the range ecologist has at his



disposal some devices of considerable ob-
jectivity. He knows what the species of
the climax vegetation should be. He
should know the existing successional
stage on the site and the probability of
site improvement. He should know the
limiting factors to plant growth where he
will test his material. By using this in-
formation, he should be able to approach
the what by choosing species that are
similar to those that compose the climatic
climax or the existing association. In
fact, he must compare the new materials
to these standards.

There are several well-known sources
for plant material. They divide them-
selves into two categories: (1) species
from commercial channels, foreign plant
introduction, and the native vegetation;
and (2) strains, ecotypes, and hybrids
that have been selected or prodaced b‘_y’
professional plantsmen.

During the decade and a half that
marks the beginning of grassland agri-
culture in America, a vast amount of
material of all kinds has been assembled
and produced. The tendency has been
to refine and subdivide the material to
narrower and narrower limits of inherent
genetic constitution. For this the agron-
omist may have to assume the responsi-
bility since he is dealing primarily with
short-ley seedings on cultivated cropland.
The range man must remember that his
is a different problem that may suffer
from too much over-specialization of
plant material. Objectively, then, he will
profit from reasonable generalization,
regardless of source of the material. A
nice example of over-specialization has
been reported by Colonel W. H. Leonard.
Japanese scientists developed strains of
rice during the prewar period that were
high in production when heavily ferti-
lized. After the war when fertilizer was
available in smaller quantity, these highly

11
specialized strains broke down badly with
a disproportionately low yield. We have
had similar experiences with strains of
native wheatgrass.

There has always been a mystic appeal
to anything imported from foreign lands.
I would be the last to contend that foreign
plant introductions have not been bene-
ficial in America, but after many years I
am persuaded that an equal amount of
work on native forage plants would have
produced remarkable results, especially
for non-cultivated areas, albeit such work
is more prosaic. Introductions should
not be overlooked, but the beginning
tests should revolve around plants that
resemble the climax or a closely related
seral vegetation.

We have made good use of materials
from the native vegetation in our work.
A surprising array of
species have been discovered but we
found that they could be grouped into
a few ‘“strain types.”” This terminology
is artificial, but we have used it because
we were not in a position to determine if
the material merited such distinctions as
ecotypes or varieties. We did learn that
a good native type outyielded commercial
species and varieties and new introduc-
tions when planted on low capability
land, especially during years when climate
was decidedly limiting.

All sources of material should be ex-
amined when making lists for testing, but
the final selection should include species
similar to those in the climax association
and over-specialized strains should be
avoided. This will reduce costs and allow
for more attention to studies of culture
and management. Culture and manage-
ment are dominant influences on plant
growth on low capability lands, and it is
our conviction that the more remote the
species are in relation to those in the

arithin
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climax, the more intensive the culture
must be to get optimum performance.

How SuaLrL WE TEest?

If one has fully developed the answer to
wuy he is te&mg and has used g‘OOu Juug-
ment in choosing what is likely to succeed,
he can plan his methods for testing ob-
jectively. Methods may be general or
precise like shooting at a target with a
short-range shotgun or with a long-range
rifle. Really, both general and precise
methods are useful depending on the
nature of the objective. However, they
are frequently misapplied.

A heoinnine sten for testine is nsually
4 peginning sStep 10r westng 1S usuany

the planting of the newly assembled ma-
terial in a row nursery. Let us say that
the commonly accepted broad objective
is adaptation to climatic and edaphic con-
ditions. It is almost patented that yield
is the criterion for decisions, at least
among agronomists. Where this is the
case some erroneous conclusions can be
reached. A few examples may serve to
illustrate this point.

Some contend that a nursery for testing
adaptation of range plants should not be
cultivated. Accordingly, the material is
planted and left to fight it out with the
resident annual grasses and other volun-
teering vegetation right from the be-
ginning. If any species should fail to
.yield well under such rugged competition,
it is regarded as not being adapted.
Nevertheless, some very useful grasses
and legumes can easily be overlooked in
this way. Some grasses that have good
possibilities for range or pasture have
weak seedlings, but after they are estab-
lished they maintain their stands against
competition. All they need is a little
culture during the seedling stage. The
kind of trial just cited therefore confuses

two objectives—adaptation and minimum’

cultural requirements. It was found
profitable to separate these objectives.

Study of cultural requirements includes
only material that is adapted to the soils
and climate of the site. By this method
it has been possible usually to find a satis-
factory cultural procedure for good ma-
terials.

Many nurseries contain a hetero-
geneous mass of material, and, all too
often, a single criterion such as total
yield of dry matter at hay stage is used to
sort it. Where this method is used, one
ends up by finding that he has tried to
compare dissimilar material with con-
fusing results. It is not unlike trying to
compare elephants, sheep, and chickens

10 dotormine the nrohahble 11an for “ani
vO GOTermine ual prooascit usC ior " ani-

mals.” This is a crude example of in-
correct method, but i1t i1s just as mis-
leading to compare mountain brome
(Bromus  marginatus),  intermediate
wheatgrass (Agropyron intermedium), and
Sandberg bluegrass (Poa secunda). To
improve this situation we used the row
nursery to divide the materials into ‘“‘use
groups” and compared only within
groups. For example, vernal dominant
bluegrasses were compared with each
other but not with the summer-growing
grasses. This suggests that for range re-
seeding the grasses that have promise for
spring-fall use should not be compared
with those that could provide summer
grazing and so forth.

Each use group should contain a stand-
ard to which the others are compared.
For example, commerical slender wheat-
grass is the standard with which mountain
brome, Canada wild-rye (Elymus cana-
densis), blue wild-rye (Elymus glaucus),
bearded wheatgrass (Agropyron subsecun-
dum), and Italian ryegrass (Lolsum multi-
florum) are compared. These grasses are
a group wherein the members are more
like one another than they are like other
grasses when one considers their salient
characteristics from the standpoint of
their use and management in the field.
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It would be disastrous to compare any of
them with grasses in the groups exempli-
fied, respectively, by Idaho fescue (Festuca
tdahoensis), orchard grass (Dactylis glo-
merata), purple needlegrass (Stipa pul-
chra), or western wheatgrass (Agropyron
smathis). The group exemplified by slen-
der wheatgrass (Agropyron trachycaulum)
depends on reseeding for its longevity.
High seed yields, rapid germination, and
vigorous seedlings make this possible.
If they are harvested before the seed
matures they are relatively short-lived;
and in a nursery where the method is to
compare grasses on the basis of total pro-
duction of dry matter at the hay stage,
one would fail to discover the merits of
these species.

Many other examples of objectivity in
nursery and plot testing could be given.
Those cited point out the need for using
methods that have well-defined but sim-
ple objectives that are based on the use of
the plants. This seems to be the best
hope for finding something better than
what we have in time to get a blg and im-
portant job done.

Our testing work has been divided into
the following steps: (1) An adaptation
nursery in cultivated rows but not repli-
cated. Here comparative notes are made
at all the important growth stages.
Species are tentatively placed into their
use group and strain types are deter-
mined. (2) A replicated row nursery by
use groups. Species within use groups
or strain types within species may be com-
pared by some pertinent measurement.
The measure may be yield, response to
treatment, or anything appropriate to the
objective of further sorting the material
for use. (3) Plot trials in solid-seeded
pure stands with material from the repli-
cated nursery. Plots are one step nearer
the actual field conditions under which
the plants will be used. Again, any
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measurement appropriate to the objective
is applied, but usually within use groups.
(4) Cultural trials in plots to determine
the minimum requirements for manage-
ment in keeping with specific uses. The
objective may be establishment, competi-
tion in mixtures, response to fertilizers, re-
sponse to clipping or grazing, et cetera,
but seldom a combination of objectives.
(5) Seed production trials under condi-
tions similar to those that will be used on
farms.

This system is a series of screens that
gets finer and smaller with each step.
The first contains the most material and
the last contains the least. You will
notice that use groups and single ob-
jectives dominate each step in the series.
Cooperating research agencies extract
materials anywhere along this line. Ma-
terials for plant breeding or disease resist-
ance studies may come from the adapta-
tion nursery or the replicated nursery.
The products of plot trials may be used to
test palatability or coefficients of digesti-
bility. A promising combination of
grasses and legumes from the mixture
tests in the cultural trials may be used in
a grazing study or in a study of erosion
control. The objectives of each kind of
trial are known to all agencies, and the
results each one gets facilitate the sup-
plemental work of others.

Another consideration in how to test
is the design of the trial. Much has been
written about design by agronomists and
statisticians, but the truth is that little
has been said about designs for perennials
and even less has been said about designs
suited to low capability lands. At the
moment we have a tendency to make a
fetish of this tool for investigation work.
Elaborate designs are applied to adapta-
tion nurseries on low capability land that
were intended for use only where small
differences among crop varieties are to be



14 A. L. HAFENRICHTER

evaluated on good farm land. I have
seen adaptation nurseries on low capabil-
ity land that contain materials from sev-
eral entirely different use groups. Usu-
ally, only one criterion of evaluation was
applied, and the data were analyzed as a
single trial. I would be the last to dis-
count the value of statistical analysis of
data, but wisdom must be used or regret-
table and costly mistakes in procedure will
be made. To illustrate: a nursery that
is replicated and randomized according to
some common design contains Sandberg’s
bluegrass, crested wheatgrass, mountain
brome, Indian ricegrass, pubescent wheat-
grass, and sheep fescue. Yields are taken
at the hay stage for each of five years.
One could easily conclude that mountain
brome is valueless because it produced a
good crop for only three years, with no
opportunity to reseed. The Indian rice-
grass failed to germinate because the tech-
nician did not know how to grow it.
Sheep fescue was low in yield, yet it
probably had produced several tons of
roots that improved the soil and a good
dense top growth that protected the sur-
face from erosion.  One might conclude
that pubescent wheatgrass has no claim
to further consideration because it yielded
less than crested wheatgrass; yet it was
well adapted and had a different season of
use than crested wheatgrass that would
make it very useful on that range area.
A good agronomist once concluded that
something was wrong with his data be-
cause there were no differences in yield
among several grasses in a use group at
the 5 percent level. These tests were
made where soil and climate were limit-
ing to growth. However, there were dif-
ferences that were important only if
yield was the same, but he did not dis-
cover them. These illustrations make
the point that refinement in designs of
testing may lead us astray unless we are
wise in applying them and comparing

like things within the capabilities of the
site and within well-defined objectives.
We have learned that interactions are
very important when working with peren-
nials and design our trials to evaluate
them. A few of these should be men-
tioned. Some of the most significant are
those where ‘“‘seasons’ are one of the inter-
acting factors because fluctuations in
climate are 'notoriously great in the range
area. Our study of this interaction has
resulted in a hypothesis that those species
or strains that fluctuate least in produc-
tion from year to year are best adapted
to a site. This view has provided an
a priori means for finding material with
wide genetic constitution. The influence
of season on some unit of performance
must be segregated from that resulting
from age of the perennials. Such rela-
tionships have an important bearing on
use and management of established
stands. For instance, we have found a
considerable variation among species of
the dryland bunchgrass group with re-
spect to the years required to reach full
production after seeding, and the differ-
ences became greater as the conditions
of the site became more limiting,.
Treatment is a factor in interactions.
This is a broad term but includes factors
we can contrpl. It seems unwise to com-
pare grass that is planted on abandoned
tillable land with native pasture on un-
tilled land. Yet this has been done, and
the conclusion was that the native grasses
were inferior to the commercial species.
This is much like comparing a breed of
domesticated sheep with its wild pro-
genitor. Clipping versus harvest at the
hay stage has produced several differential
plant responses even among strains within
a species that would not have been ap-
parent had only one treatment been given.
When designing such an appraisal, care is
required so that each species or strain is
treated at comparable growth stages. If
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this is not done the results may be mis-
leading, as anyone conscious of season-of-
use influences would surmise. A common
illustration is the “calfeteria’’ method for
testing relative palatability of a list of
grass species from several use groups.
The compounding of mixture seedings
results in interactions that can be im-
portant but are often overlooked. Here
the use group concept is again helpful.
In the area where the bunchgrass asso-
ciation is the climatic climax, interactions
between bunch and sodgrasses are very
noticeable, even among wheatgrasses, and

analyses show that production per acre is
Another

determined hv the hnnnhmr'qqa

interaction, somewhat more complex,
emerged from our mixture studies. It
involved “place” and use group. An ex-
ample is the mixture of crested wheat-
grass and big bluegrass (Poa ampla),
where the wheatgrass determined the
vield at a semihumid location, but the
bluegrass determined it at a semiarid
station. These and other results have
led us to believe that some theories about
mixtures of perennials deserve careful ex-
amination. A common one is that the
deliberate compounding of complex mix-
tures with species having widely different
seasons of use will extend the probable
grazing period. Our results show that
this theorem is valid only when a skilled
and well-trained operator manages the
livestock. This does not happen very
often in practice; so we believe that sim-
ple mixtures of species having similar
seasons of use are to be desired. At least
we know that production is as good or
better than that from heterogeneous mix-
tures and that management is simpli-
fied. It does mean that adjacent but
separate pastures are required to extend
the grazing period.

Plant. diseases sometimes influence the
performanceof a grass. Mountain brome-
grass strains vary widely in vigor and

in yield, but this rapid-developing grass
depends on reseeding for its longevity.
A strain susceptible to head smut, even
if otherwise robust and vigorous, is des-
tined to extinction, while a resistant one
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although its annual increment of pro-
duction is somewhat less.

Rodents are another biotic factor inter-
acting with plant performance that must
be reckoned with, especially in small
plots. Any western range man knows
what may happen to his trials with grass
in the center of a sagebrush area if he
forgets to control rodents.

Manv other examnples of intersctions
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could be given, but I am sure that failure
to recognize that they are especially im-
portant when working with perennials and
failure to include them in the design of
investigations has led to errors in inter-
pretation of results. There are several
that influence the performance of plants
on the annual grass range, but they.-would
support the theme that one must recog-
nize interaction and exercise wisdom in
design of trials.

Wuere Suouvrp WE Trst?
]

There are three things that have been
valuable guides for deciding where to test
grasses on agricultural lands. They
should have counterparts on range lands.
They can be illustrated by recounting
how the system of outlying nurseries was
devised and used in our work.

It is obvious that a single test under
moderate conditions in large crop zones
like the North Pacific coast or the Colum-
bia Plateau would not serve the agricul-
ture of these zones. Within them are
smaller areas that differ significantly in
the major factors that limit the growth of
grasses and legumes. A system of out-
lying nurseries was devised into which
were placed a limited number of type
materials and type practices from the
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large central nurseries. They supple-
mented the findings in the large nurseries.
The idea is not new, but it was revised to
suit the needs of perennial plants.

The tendency for the grass man is to
institute too many supplemental trials.
He may be borrowing the idea from the
cerealist, forgetting that his material is
perennial, does not have the advantage of
frequent cultivation, should not have a
narrow genetic constitution, and will not
be planted on high capability land. For
these reasons his outlying tests can serve
a large area with respect to edaphic and
climatic factors. We have abundant
proof of the wisdom of this viewpoint.
It is unavoidable that it combines ‘“what
to test” with “where to test.” It has
been profitable for us to take a good strain
or composite with rather wide genetic con-
stitution and then select the location of
outlying tests on the basis of agricultural
enterprises or soil groups rather than on
the narrower basis of crop variety areas or
soil types. The range ecologist has de-
vices he can use to divide his area, but
only to the extent required for perennials
with wide constitution.

When an outlying nursery is estab-
lished, attention should be given to cor-
rect land use. It is all too common for
people to suggest that land best suited to
the growth of timber or brush be con-
verted to grassland for grazing. It is
also common for people to believe it is
easy to plant grass on open range totally
unsuited to any cultivation. They usu-
ally come to this idea after the land has
been denuded and eroded by either im-
proper use or management. In a few in-
stances reclamation has been achieved,
but time after time we labor for years on
such sites despite continuous failure. It
may be a long time before the end justi-
fies the expensive means that are required
to establish and maintain good perennials

on these places. Strict compliance with
the tenets of correct land use will avoid
the selection of these sites for the initial
outlying tests.

When an area is selected for testing we
have learned to consider the major land
capability classes represented in it. This
broad classification expresses the plant
producing potentials of the land and the
limitations with respect to its use. It is
very common to find several capability
classes on one farm or ranch. When one
is working in a new area it has been wise
to begin on the better land and work to-
ward that having the greatest limitation.
I recall a circumstance where an outlying
nursery was established in an area repre-
senting more than a million acres of land.
The major part of the area was used for
grazing. The vegetation was all annual
with a very short season of use. Over-
grazing, run-off, and soil erosion were
common. The area contained three typi-
cal land capability classes. A consider-
able portion of it had been used for grain
production but was abandoned. This
part was tillable. Many attempts had
been made in the area to establish peren-
nials but usually on the poorer land on
which no preparation was possible. They
were failures. By confining the trials to
the tillable land with higher capability
and by using appropriate but simple cul-
tural techniques, it was possible to estab-
lish several good perennials, extend the
season of use by several weeks, and get
higher yields per acre. When the value
of this work is fully recognized and
adopted by ranchers, it will then be time
to devote attention to the land having
lower capability. I am sure that every
potential grazing area where trials are
contemplated has these differentials and
that it will be profitable to treat the
better ones first; in fact, I have seen this
done to good advantage.
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We have used a fourth device for the
where of testing that is related to getting
things in common use by ranchers. It
really supplements the central nursery
and the system of outlying nurseries. We
call it “field-secale trials.” It is really a
controlled demonstration planting on a
limited number of typical farms in an
enterprise area. In such a planting we
use either a new species, variety, or strain
or a new cultural or management practice
that has been promising in the nursery
trials. It is applied on an entire field ad-
jacent to or near commonly used plants
or methods and the two are compared.

U‘lﬂ IIQIIQ]]‘Y ennor‘nqn +hQQQ Y\]thlnﬂ‘@ f(\

usually supervise these plantings
make sure they are properly handled,
because experience has taught us that
just writing or talking about it, and then
sending it out, doesn’t usually get re-
sults. The people in that community are
apprised of the comparison and can ob-
serve the differences, and we obtain
comparative data while actually intro-
ducing the new things. This has short-
ened the time between investigation and
application, and in these days that is
important.

SUMMARY

New range plants will get into practice
if they provide more feed, better feed, and
feed at the right time and if they give
consistent production. There is no way
to determine this except by testing them
in comparison with what is on the range.
It is especially important now that test-
ing be facilitated and this can be done by
a number of useful devices.

All tests should be objective with
special emphasis on practical applica-
tion. They should feature materials
that resemble the climax grasses or a
closely related association. The material
should not be too specialized but should
have broad adaptation.

A well-planned program for testing
will have the larger number of plant
accessions in simple comparative trials
and fewer and fewer chosen accessions
in a series of more complex tests that
feature culture and management.

It will be helpful to sort the species
into use groups and to test them within
these groups. Strains within species
can be classified into types and represen-
tative ones should be carried into ad-
vanced trials.

Designs for testing should be appro-
priate to the limitations of the site, to
the objective of each trial, and to the
q"r]r\f must not he
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plants in the test.
lost of the fact that perennials are being
tested and that several important inter-
actions occur.

Tests that have featured an average
location with respect to climatic and
edaphic factors and a system of a few
outlying supplemental tests have been
more productive of results than a large
number of small tests in areas that differ
only slightly. The reasons are that
long-lived perennials are under trial,
that low capability lands impose limiting
factors, and that culture and manage-
ment are very important where animals,
plants, and soil are integrated.

There is no substitute for judgment
when conducting trials with range grasses.
No system of methods succeeds well
without it, but results are certain when
the two are combined. If perchance
there is also an urge to question dogma
and to pioneer in unexplored areas of
grassland agriculture, progress is as-
sured. The real challenge comes when
one is required to get good, sound findings
into practical use on a large scale, but
nothing is more urgent in these days
when food is so badly needed and our
range and soil resources are being de-
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pleted faster than we seem able to re-
place them.

There is much to be gained from ex-
change of ideas and methods between
agencies that work with range reseeding.
An advantage from cooperative work is
the greater rate at which we can ac-
complish this big and necessary but
complex job. The final step in testing

is getting a supply of good seed of au-
thentic materials. Here the projection
of probable needs by years in interagency
meetings has been helpful. Those of
us who work closely with the Crop Im-
provement Associations, Soil Conserva-
tion Districts, and other farm groups
believe we can bring the better things into
production within a reasonable time.



Succession in Sagebrush

T. LOMMASSON

Forest Service, Missoula, Montana

OMMON sagebrush (Artemisia tri-

dentata) on the high grasslands of
the Gravelly Range of the Beaverhead
National Forest in southwestern Mon-
tana apparently will maintain itself
indefinitely under natural conditions.
This conclusion is the result of a 31-
year-old study conducted by the Forest
Service to determine the possibility of
sagebrush giving way to grass under good
management of rangeland.

The study area occupies a basin of
deep loam soil at the head of Cherry
Creek on the east side of the Gravelly
Range. Before and during the period
of early settlement of this section of the
State, this entire range was grazed by
herds of buffalo during the summer
months. The last buffalo in the ad-
joining valley was killed in 1882. At
this time the heads of the streams and
the gently sloping grasslands had been
reduced to areas of bare soil pocked with
the wallows of the buffalo. On these
areas they rolled, pawed, and threw dust
for protection against insects. The wal-
lows are still a feature of the landscape.

From 1882 until about 1914 little
grazing use was made of the range and
the bare soil was allowed to revegetate
almost unhindered. During this period
sagebrush gained a foothold and became
established in favorable locations. Since
1914 the area has been grazed by sheep.
In 1926 it was placed under systematic
management, following a range survey.

Sagebrush plants in the stand had an

Total vegetation density......................
Sagebrush (percent composition)..............

average age of 61 years in 1945, by growth
ring count. They became established,
therefore, in 1885, and in 1915 when the
study began, they were 31 years old.
At that time they were 24 to 30 inches
tall, and were thick and thrifty. A 30-
foot square area supported 167 mature
plants, having 659 basal branches ex-
tending from the plant bases. No other
shrubs were present.

In 1932, 18 years after the study

started, the plants had decreased in
number to 114, with 224 basal branches,
a loss of 32 and 66 per cent, respectively.
No new plants were present. In 1936
only 93 old plants with 200 basal branches
remained. However, the stand was be-
ginning to show openings, and five seed-
lings were present in the open spots.
The appearance of seedlings marked the
turning point between sustained loss
over a long period of years, and the be-
ginning of replacement of the stand. At
this time the reduction of old plants had
reached 44 percent, and the loss of basal
branches 70 percent.
In 1945, 88 old plants with 151 basal
branches remained. In addition, the
seedlings of 1936 had become well es-
tablished plants. The old plant loss
since 1915 amounted to 47 percent, and
the basal branch loss 77 percent.

Total vegetation density and percent-
ages composition of sagebrush, grasses
and grasslike plants, and weeds present
on the plots for each of the periods were
as follows:

1915 1932 19 36 1945

.8 7 .65 .5
40 57 44 27

Grasses and grasslike plants (percent composition). . ... .......... 40 32 40 58

Weeds (percent composition)............... ...

20 11 12 15
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Studies were made also of sagebrush
invasion on a companion plot In 1932 all
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leaving it fully open to the sun. After

five growing seasons, two new sagebrush
plants were present on the plot, one 10
inches tall, the other 20 inches. In 1945,
14 years later, there were 33 plants pres-
ent averaging 24 inches tall, and 243
other plants varying from established
seedlings to 4 inches tall. The latter
averaged 4 years old. Location of the
seedlings, most of which were close to the
older plants, indicated they came from
seed of the older plants rather than from
seed stored in the soil. The principal

new stand was established in about 1941,
and should reach the decadent condition

of the older stand in about 50 years.

More general studies elsewhere on this
range in 1945 showed a distinct trend
toward increase of sagebrush in the grass-
land association. Many new seedlings
and small plants now occupy areas
formerly free of sagebrush except for a
few scattered old plants. Once estab-
lished such new plants increase the den-
sity of sagebrush cover and reduce the
production of forage.

DiscussioN

It was apparent that the thick, thrifty
stand of 1915 had to age sufficiently to
break down into a more open stand be-
fore conditions were right for new plants
to come in. As the age of the plants
increased they became brittle and decay
developed at the ground level. Basal
branches succumbed first and later the
plants would die. Because the plants
were very thick in 1915, many plants
died before the stand was open enough
for the sunlight to reach the ground and
permit seedlings to come in. This point
was reached in 1936 when the number of
plants had been reduced by 44 per cent,

and the number of basal branches by 70
per cent. Seedlings began to appear
bllt:ll, and b_'y’ 1945
established. Fifty-two years elapsed,
therefore, before new seedlings gained a
foothold.

If the old plants had continued to die
without replacement, the stand would
eventually have passed out of existence,
of course. However, with the stand
opening up to the sun, new plants es-
tablished themselves and maintenance
began. At the present stage of this study
the facts point toward continued replace-
ment by new plants as the old ones die.

It may be concluded that the develop-
ment of sagebrush in an established stand,

under the conditions dpanlhp{]

versely proportional to the thlckness of
cover present; therefore, the less the cover
of sagebrush, the greater the amount of
new growth which occurs. Also, that
unless the habitat is disturbed unduly,
sagebrush on sites favorable for growth
probably will continue to reproduce itself
indefinitely.

Correlation of the 61-year-old stand
with periodic weather conditions in-
dicates that its establishment in 1885
coincides with a period of favorable
growing conditions for seedling establish-
ment. Also, that the new stand in the
companion plot established itself during
a period of favorable moisture conditions.
It may be concluded, therefore, that
moisture conditions favorable for seed-
ling establishment are necessary for the
beginning of development of a thick
stand of sagebrush, and also for its main-
tenance once the turning point of an
established stand is reached.

At the elevation of this area, 8,300
feet, droughts are of little consequence,
and are not as destructive to sagebrush
as they have been demonstrated to be at
lower elevations in this latitude.

UIIUDU welrce uuuly
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APPLICATION OF RESULTS

In many of the high producing grass-
land areas where often only a few old
sagebrush plants are found, numerous
seedlings and small plants have become
established, and more are coming in.
If these are allowed to continue growth,
it may be expected that the area of sage-
brush will increase materially in the
future. 'This will result in a decrease of
forage, and also grazing capacity. Where
high producing grasslands are involved,
occupation by sagebrush will result in a
major reduction in capacity.

FEradication of the parent plants and
the new seedlings by grubbing, pulling,

or by toxic sprays, represents a compara-
tively small task in many areas; whereas,
if they are left until the problem becomes
one of large areas occupied by dense
sagebrush, the job becomes a major one
which will involve appreciable amounts
of time, labor, and money. Also the
reduction of grazing capacity, and the
management problems which are in-
volved, will increase costs and reduce
financial return to the dependent com-
munities. Clearly action is needed im-
mediately in order to forestall a large
scale job in the future, and the inevitable
reduction of numbers of livestock on
those ranges where sagebrush dominance
is now in its incipient stages.



The Mulch Layer of California Annual Ranges

D. W. HEDRICK
231 Giannini Hall, Univ. of Calif., Berkeley

HE past few years of below average

precipitation have emphasized the
importance of a mulch layer on annual
ranges in California. It has been ap-
parent that where sufficient mulch was
found germination was better, and early
growth and total production of forage
was greater than on ranges lacking enough
mulch cover. It was observed also that
where grazing animals had old forage in
fall and early winter to eat along with the
new, they scoured less and made better
gains than where only new growth was
available. A mulch layer also helps to
maintain the percolating capacity of
soils and prevent erosion.

In studying the mulch layer near
Berkeley it was found that terminology
applied to it varies among different work-
ers (1, 4, 6,7, 8, 10, 11, 12). In an at-
tempt to standardize terms and classifica-
tion of the mulch layer on annual ranges
in accordance with present usage, the
writer proposes adoption of the terms—
mulch, forage residue, and humic mulch.
Applied in this way, mulch is a collec-
tive term which refers to the whole pro-
tective blanket of vegetation after the
forage has dried. Forage residue in-
cludes all dried herbage of the past
year’s growth that might be used for
grazing. Humic mulch is used only in
referring to semi-decomposed materials
which constitute but a thin layer on the
surface of the soil.

Considerable work has already been
done in determining the amount of for-
age residue which should be left on an-
nual ranges to keep them in productive
condition (6, 10, 13). This varies from
about 400 to 1000 pounds per acre.
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However, few, if any, measurements of
the humic mulch layer are available
even though it has been used as an im-
portant factor in determining range
condition (6, 7, 10, 12). Since humic
mulch on annual ranges is so thoroughly
mixed with mineral soil, separation of it
is difficult and time consuming. Ac-
cordingly, some method other than those
used in other forage types (4, 9) had to be
devised for measuring the effect of in-
tensity of grazing on the humic mulch
layer of annual ranges.

Several workers have noted the in-
crease in volume weight of soils brought
about by grazing and cultural practices
(2, 5). In view of these results it seemed
reasonable to assume that measures of
volume weight of thin layers of surface
soil might give usable measurements
of the amount of humic mulch. If so,
the effect of intensity of grazing on humic
mulch could be determined indirectly
by sampling the top layer of soil.

This was accomplished by using a 10-
inch length of 1}-inch water pipe sharp-
ened on one end. After first clearing
away green plants and residue, the sam-
pling tube was sunk into the surface layer
of soil to a depth of about 1 inch. Ro-
tating the tube while sampling helped to
avoid compaction and shear off the sample
near the end of the cylinder. Volume
of the sample collected was then de-
termined by filling the hole with sand
as described by Daubenmire (3). After
drying in an oven for 24 hours at 105
degrees Centigrade, the samples were
weighed and volume weights determined
by the ratio of dry weight of soil and
humic mulch in grams/volume in cubic
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centimeters. Sampling was best accom-
plished when the soil moisture was about
20 per cent. If the moisture content
was higher the samples were compacted;
if much drier, the samples could not be
retained in the tube. When the sample
volume was between 30 and 40 cc., re-
sults with as few as 8 or 10 samples were
fairly uniform. After dry weights were
determined, the samples were placed in a

LIGHT TO MODERATE
GRAZING

LOS OSOS CLAY - contra costa county

LIGHT TO MODERATE
GRAZING

Burried - Summar

taken. These clearly show the effects
of grazing in decreasing the amount of
humic muleh (fig. 1). Close
tion of these profiles revealed the humic
muleh layer to be a heterogeneous mix-
ture of partially decayed vegetation,
including disintegrated parts of grasses
and herbs, seeds, and mineral soil, inter-
woven by a fine mass of roots. Tram-
pling by grazing animals and activity of

examing-

,5'.4‘:=

HEAVY GRAZING

of 194 :3

( SAMPLED DEC.6, 1947 ) ==

Fia. 1. EFrecr oF Grazing axp Fire o Murca Layer oF ANNUAL RaNGES
The string marks the approximate depth to which decaying plant materials are intermixed

with the surface layer of soil.
humic mulch.

muffle and ignited at red heat for 15 to
2 hours. Percentage loss by ignition
was computed and this figure was used
in correlating volume weights with ap-
proximate organic content of the top inch
of soil and humic mulch.

Before extensive sampling was begun,
Professor R. E. Storie of the Soils De-
partment of the University of California
prepared profiles from areas of Los Osos
soil from which most of the samples were

Fire removed the forage residue but had no apparent effect on the

earthworms were instrumental in mixing
the humic mulch with mineral soil and
making segregation of it impractical.
Most of the sampling was done in an
area protected for 14 years and in pas-
tures used lightly, moderately, and heav-
ily for the same length of time. Results
obtained on the moderately and lightly
grazed pastures were verified by samples
taken in 5 other areas. Degree of forage
utilization was determined according to
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the method used by Hormay (7). For-
age cover on the protected and lightly
grazed areas consisted chiefly of wild
oats (Avena spp.) and foxtail fescue
(Festuca megalura). On the heavily used
pasture, the cover was predominantly
annual ryegrass (Lolium multiforum),
Mediterranean barley (Hordeum gus-
soneanum), and red-stem filaree (Erodium
cicutarium) with but small amounts of
wild oats and foxtail fescue. The moder-
ately grazed pasture supported a mixed
stand of wild oats, foxtail fescue, annual
ryegrass, and red-stem filaree. KEffects
of various degrees of grazing on the humic
mulch layer as measured by volume
weight and percent loss by ignition are
as follows:

NUM-

AVERAGE BER

DATES OF GRAZING | AVERAGE
S LOSS BY OF
SAMPLING USE VOLUME WT.| ;00 oN | SaM-
PLES
gms. per cc. Percent

March 1, May | None 97 .03 | 10.8 +.6 | 23
10, and June | Light .95 +.04 | 10.6 £.5| 24
5,1948 (com- | Moderate 92 +£.04 ) 103 +£.5; 8
bined) Heavy 1.11 .06 8.7 £.5 | 24

The results for moderate grazing are
based on samples taken in March only.
Volume weights were significantly lower
under light and moderate grazing, and the
approximate organic content was higher,
than under heavy grazing. Differences
were considered significant when the ratio
of difference in means to standard error of
difference was 2 or more. No significant
difference existed among volume weights
and organic content of samples from pro-
tected, lightly grazed, and moderately
grazed areas. Volume weights were most
variable under heavy grazing. This was
attributed chiefly to compaction caused
by trampling where only a small amount
of humic mulch was found. A fairly good
relationship exists between volume
weights and - percent loss by ignition.
Generally speaking low volume weights

are associated with high organic content
and vice versa. Of course, direct com-
parison of samples can only be made in
the same soil type. Between soil types
differences in volume weight and percent
loss by ignition could be due to inherent
differences in the soils.

CONCLUSIONS AND SUMMARY

The mulch layer on annual ranges is
comprised of two classes of materials,
forage residue and humic mulch. Leav-
ing sufficient forage residue at the end
of each grazing season for protection and
range improvement is recognized as
essential. However, little information is
available on the importance and measure-
ment of humic mulch on annual ranges.

Studies reveal that humic mulch sel-
dom forms a discrete layer on annual
ranges. A method to measure this layer
indirectly by obtaining volume weights
of the surface layer of soil was devised.
Limited determinations show good cor-
relation between volume weight and loss
by ignition of this surface layer. These
measurements also bear out the fact that
continued heavy grazing reduces the
amount of humic mulch on annual ranges.
Samples from a pasture heavily used were
consistently higher in volume weight and
lower in approximate organic content
than adjoining protected, and lightly
and moderately grazed areas.
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NEWS AND NOTES

T. White, Soil Conservation Serv-

* ice, Portland, Oregon, is in Italy

for a period of six months to serve as a

member of an agricultural mission sent

by the Food and Agriculture Branch of

the United Nations. The purpose of the

mission is to increase Italy’s crop and live-

stock production in an effort to lower

food import requirements from the United
States and other countries.

C. Wayne Cook of Utah State Agri-
cultural College has taken sabbatical
leave for a year to do advanced graduate
study in animal nutrition at Texas A &
M under Dr. Youngs. During Cook’s
absence Wallace R. Hanson, who taught
range management at Branch Agricul-
tural College at Cedar City, will teach
range management at Utah State Agri-
cultural College.

George H. Hart, who has been head
of the Division of Animal Husbandry
at the University of California since 1926
was made Dean of the Veterinary School
July 1. Dr. Hart was honored last win-
ter when his portrait was unveiled in the
Saddle and Sirloin Club, Chicago, during
the International Livestock Exposition.

Kenneth W. Parker, who has been
Chief of the Division of Range Research
at the Southwestern Forest Experiment
Station, has been assigned to a special
study of range conditions and trends
throughout the six Western Forest Re-
gions. The major purpose of the study
will be to uncover, adapt or develop a
method or methods for the determina-
tion and measurement of trends in condi-
tion of western national forest ranges.
Parker will spend a large share of his
time in the field gathering first hand in-
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formation on this subject. For the
time being his headquarters will remain
at the Southwestern Forest Experiment
Station, Tucson, Arizona.

C. Kenneth Pearse of the Forest Serv-
ice was transferred recently from his
position as Assistant Chief of the Range
Division in Washington, D. C., to Chief
of the Division of Range Research at
the Southwestern Forest Experiment
Station, Tucson, Arizona.

A. Starker Leopold of the Museum of
Vertebrate Zoology, University of Cali-
fornia, Berkeley, was in Mexico from
about July 15 to September 15 under
auspices of the Pan-American Union com-
pleting a study on game animals. This
was carried on in cooperation with the
Mexican Government.

Paul C. Lemon, who has worked in
range research at Tifton, Georgia, with
the Southeastern Forest Experiment Sta-
tion, for the past six years, left his posi-
tion there and is now teaching Botany in
the Biology Department, New York
State College, Albany, New York.

Robert A. Darrow has left his position
in the Botany and Range Management
Department of the University of Arizona
and has joined the Forestry and Range
Department at Texas A & M His
duties began there at the first of August.

The next meeting of the American
Society of Range Management will be
held in Denver, Colorado, on January 24,
25, 26. Headquarters will be at the
Shirley-Savoy Hotel. Plan early and
come to the meeting.

Several members of the Range Society
attended the Inter-American Conference
on Conservation of Renewable Natural
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Resources in Denver between September
7 and 20. One part of the agenda dealt
with range and forest problems, including
their relationships with other resources,
the multiple-use concept, the effects of
burning on plant successions, industrial
demands, and related matters.

R. R. Humphrey, formerly with the Soil
Conservation Service at Wenatchee,
Washington, has accepted a position as
Associate Professor of Botany and Range
Ecology at the University of Arizona.

John C. Dibbern is now with the South-
western Forest and Range Experiment
Station in watershed influences. He was
formerly in the Botany and Range Ec-
ology Department at the University of
Arizona.

The letter below indicates an event
unique in the annals of range manage-
ment for the entire west. For this reason
it is quoted. The Lakeview Rotary Club
deserves hearty congratulations for spon-
soring this program.

“TO EASTERN OREGON COUNTY
AGENTS:

Gentlemen:

A large scale sagebrush removal and
fire fighting demonstration will occur on
August 19th at the Elder Ranch at Valley
Falls in Lake County. This will be the
first public event of its kind ever held
in the United States. The demonstration
will show:

1. Sagebrush removal: a. Fire; b. Rail;
¢. Wheatland plow; d. Offset disc; e.
Stump jump plow; f. Dixie harrow, g;
2,4-D.

II. Fire: a. How to use it; b. How to
stop it; c. Best fire fighting equipment;
d. Construction of fire line.

III. Reseeding: a. Equipment; b. Prob-
lems; ¢. Methods.

This whole thing is unique in several
ways. First, it is the kick-off meeting
for a long-time, rather ambititious range

improvement project of the Lakeview
Rotary Club. This sort of thing is
completely different from any ordinary
service ¢ ub community program. They
hope to make it a big event with a special
day designated at the P. I. for “The Grass
Man of the Year,” national publicity, a
worth-while annual prize, and a bigger
five-year prize. Local livestock organi-
zations are cooperating. Conceivably, it
may be the largest range event in the
west.

Second, the Forest Service Bureau of
Land Management, and SCS are all
cooperating. Public agenicies manage
lots of Oregon sagebrush land and results
here will apply to millions of their acres.
The Forest Service folks have the know-
how on this deal more than anyone else,
but so far all of their demonstrations have
been on their own land.

Third, no public demonstration of this
sort has ever been given before.

Fourth, the things shown on August
19th in Lake County will apply for years
to about a third of the total land area in
Oregon and to land in every eastern Ore-
gon county.

Therefore, the importance of this deal
justifies local publicity in every county.
In my opinion, the county agents should
be there; and they should attempt to
interest land owners with sagebrush or
cheatgrass ranges. By all means, your
livestock association should be repre-
sented.

You will get additional information
about this, but please protect the date
and begin to get other folks interested.
Very truly yours,

E. R. JAckMaN
Extension Specialist in Farm Crops”

Elbert H. Reid who has been engaged
in range research at the Pacific North-
west Forest and Range Experiment
Station, Portland, Oregon, has been
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transferred to Washington, D. C., to
become an assistant to W. R. Chapline,
Chief, Division of Range Research, U.
S. Forest Service.

C. H. Wasser, acting head of the
grazing and range management depart-
ment at Colorado A & M, is on sabbatical
leave from October 1, 1948 to July 1,

1949. During this time he will do
graduate work in plant ecology at the
University of Minnesota. Mr. Lowell
K. Halls has been appointed instructor
in the college and assistant range con-
servationist in the Agricultural Experi-
ment Station, effective September 15,
1948.



BOOK REVIEW

“Grass’, YEARBOOK OF AGRICULTURE FOR 1948

HE yearbook for 1948 is a tribute to
workers in the various fields of grass-
land management. For the first time
the problems and accomplishments of
range and pasture managers are brought
together and presented in a well-blanced
form by the U. S. Dept. of Agriculture.
Articles are arranged under three main
sections: Grass in the Nation’s Life,
Grass in the Ten Regions, and Grass in
Charts and Tables. The first section
deals with the place of grass in a per-
manent agriculture, its value in soil and
water conservation, and the importance
of grass on range and pasture lands. The
second part describes the range and pas-
ture resources and problems of various
regions of the United States and its
Territories. This section contains up-to-
date information on characteristics, adap-
tation, and use of the more important
native and introduced forage grasses and
legumes. The last section of the year-
book supplies useful information on
scientific and common names, seed sta-
tistics, and regions of adaptation of
various grasses and legumes.
This publication should become a
valuable reference book for all workers

n
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interested in grassland agriculture. Ex-
cept for the drawings, the yearbook is
not particularly well illustrated. In fact,
more drawings of forage plants and fewer
colored pictures would have enhanced its
value to range men. Listing plants al-
phabetically by both scientific and com-
mon names should be welcomed by most
field workers. Articles describing grass-
lands in different sections of the United
States are necessarily general but should
add to one’s understanding of range
conditions over the whole of the country.
It seems as though more could have heen
said about the nutrition of grasses. In-
formation on their value at certain sea-
sons would be helpful in planning and
putting into practice a profitable manage-
ment and reseeding program. Although
the arrangement of material is quite ar-
tificial, it serves to emphasize the im-
portance of grass in the changing pattern
of land use. The yearbook of agriculture
for 1948 is a must for every range man’s
library. It may be obtained {ree of
charge by writing to your congressman
or from the Supt. of Documents, Wash-
ington, D. C. at $2.00 per copy—D. W.
Hedrick, 231 Giannini Hall, Univ. of
Calif., Berkeley, Calif.
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Constitution and By-Laws
of

American Society of Range Management

CONSTITUTION
ARTICLE I. NAME

Section 1. The name of the Society
shall be the American Society of Range
Management.

ARTICLE II. OBJECTIVES

Section 1. The objectives of the Society
shall be to foster advancement in the
science and art of grazing land manage-
ment, to promote progress in the conser-
vation and greatest sustained use of
forage and soil resources, to stimulate dis-
cussion and understanding of scientific
and practical range and pasture problems,
to provide a medium for the exchange
of ideas and facts among Society members
and with allied technologists, and to
encourage professional improvement of
its members. ‘

ARTICLE [II. MEMBERSHIP

Section 1. Persons shall be eligible for
membership who are interested in or
engaged in practicing range or pasture
management or animal husbandry; ad-
ministering grazing lands; or teaching,
or conducting research, or engaged in
extension activities in range or pasture
management or related subjects.

ARTICLE IV. OFFICERS

Section 1. The officers of the Society
shall be a President, a Vice-President, a
Secretary, a Treasurer. ‘

Section 2. The Society shall have a
governing body which shall be known as
the Council and shall consist of the elected
officers, the immediate past President and

six elective members, each of whom shall
be a member of the Society in good
standing,.

Section 3. The term of office of the
President, Vice-President, and Treasurer
shall be one year. The immediate past
President shall serve as a member of the
Council for one year. The terms of the
six elected Council members shall be for
one, two, and three years respectively for
two each for the first term after this
constitution is adopted. Thereafter, the
two Council members elected each year
will serve a three-year term. Terms of
office shall begin at the close of the regular
annual meeting after their election.

Section 4. The President and other
officers, shall not be eligible to re-election
to the same office until at least one year
has elapsed after the end of their re-
spective terms. The Secretary may be
reappointed to a second successive term.
Council members may be re-elected if
they have not served a full term of three
years.

Section 5. Vacancies in any unexpired
term of office shall be filled from among
the Society members by a majority vote
of the Council.

ARTICLE V. NOMINATION AND
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ELECTION OF OFFICERS

Section 1. All officers of the Society,
other than the Secretary, shall be elected
by letter ballot which shall be sent to all
members by the Secretary.

Section 2. The Secretary shall be
appointed by the President, subject to
confirmation by the Council.

Section 3. A nominating committee
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and an elections committee shall be
appointed by the President not later than
May 1 of each year. It shall be the duty
of the nominating committee: (1) to
receive nominating petitions from the
membership at large as
Section 3, (2) to prepare a list of candi-
dates who are qualified for the elective
offices, including the elective member-
ships in the Counecil ; this list of candidates
shall include all nominations duly pre-
sented to the Committee by petition as
herein provided; this list shall include at
least two candidates for each elective
office, including each Council member

nosition but mav ineluide othere than
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those received by petition; such list of
candidates shall be furnished to the Secre-
tary not later than September 1.

Section 4. Nominations by petition
shall be subject to the following condi-
tions: (1) each petition shall name but
one candidate for each office; (2) all
candidates nominated by petition must be
eligible to hold elective office; (3) the
petition shall bear the signatures of at
least 10 voting members of the Society
who at the time of signing such petition
are eligible to vote by having paid their
current dues; (4) petitions must be in
the hands of the nominating committee
by August 1.

Section 5. As soon after receipt of the
final ballot from the nominating com-
mittee as possible, and not later than
October 1, the Secretary shall send to all
members a typed or printed ballot con-
taining a list of all candidates made by
the nominating committee or duly nom-
inated by petition. An envelope shall be
provided in which the ballot shall be
enclosed, the envelope sealed and signed
by the member voting and returned in a
second envelope to the Secretary.

Section 6. All ballots received on or
before November 30 shall be turned over,
unopened, to the elections committee for
counting. The candidate receiving the

greatest number of votes for each office
shall be declared elected to that respec-
tive office. In the first election of Coun-
cil members the two candidates receiving
the highest number of votes shall be de-
clared
two candidates receiving the next highest
number of votes to a two-year term; and
the two receiving the next highest number
of votes to a one-year term. In succeed-
ing elections the two candidates receiving
the two highest number of votes for the
Council shall be declared elected members
of the Council. A tie vote for any office
shall be resolved by the Council. Should

a nandidate ronoive votes aufficient to
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elect him to each of two or more offices
he shall be declared elected only to the
office of the higher or highest rank to
which nominated and for the purpose of
such determination it shall be deemed
that the offices from highest to lowest
rank are in the following order: President,
Vice President, Council member, and
Treasurer.
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ARTICLE VI. MANAGEMENT OF
THE SOCIETY

Section 1. The Society shall be gov-
erned by the Council.

Section 2. The Council shall meet im-
mediately after the close of the annual
meeting of the Society, at such other
times as the Council may select, and at
the call of the President. Six Council
members shall constitute a quorum of the
Council.

ARTICLE VII. MEETINGS

Section 1. An annual meeting of the
Society for the presentation and discus-
sion of professional papers and for pro-
fessional intercourse shall be held an-
nually at such time and place as the
Council may determine. Notice of such
meetings, including the tentative program,
shall be announced to the membership
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by the Secretary at least sixty days in
advance of the meeting.

Section 2. Business meetings and other
meetings may be called at intervals by

the Council. Upon written request of
not less than ﬁfhr

quest will state the purpose of the meet-
ing, the Council shall call a special meet-
ing of the Society. The call for such a
meeting shall be issued not less than
thirty days in advance and shall state
the purpose thereof, and no other busi-
ness shall be transacted at such meeting.

Section 3. The By-Laws shall provide
rules for the order of business at meet-
ings, but at each annual meeting the
members by a majority vote may, with-
Uub llU\:llJC, IllUUlly or L/lld/llgU bllese IUIUD
as to that meeting.

Section 4. The members in attendance
at a regularly called meeting shall have
the authority to transact the business of
the Society.

which re-
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ARTICLE VIII. LOCAL SECTIONS

Seetion 1. Local Sections, composed of
Society members, may be established in
any locality, and such organization shall
become effective as soon as the proposed
constitution and by-laws of any Local
Section shall have been submitted to and
approved by the Council.

Section 2. Local Sections, in their
speech, writing, and action, shall con-
form to the principles, policies, and ob-
jectives of the Society, as set forth in its

“onstitution and/or By-Laws.

Section 3. The functions of Local Sec-
tions shall be the encouragement of mem-
bers to prepare and discuss papers, to
confer and to suggest as to matters of
Society policy, to study local range and
pasture conservation and management
problems, to cooperate with other local
sections and other local organizations in
matters of common interest, and to
bring about closer personal acquaintance
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and a. spirit of cooperation on matters
relating to the objectives of the Society.

Section 4. The Council may annually
assign, from the funds of the Society, to

each Local Section, a sum varying in
nrnnnrhnn to its needs not to exceed one

QPOIUION VO IUs L1CCGs 110V VO CALCCL QI

dollar for each member belonging to that
Section.

ARTICLE FIX. PUBLICATIONS

Section 1. The publications and papers
of the Society shall be issued in such a
manner as the Council may direct.

ARTICLE X. AMENDMENTS

Section 1. Prosposed amendments to
the constitution shall be submitted to all
P ha

T
amended by a two-thirds affirmative
vote of the members voting.

Section 2. Amendments may be pro-
posed at any business meeting of the
Society, providing they are submitted in
writing, and bear the written endorse-
ment of at least twenty-five members.
Such proposed amendments shall not be
voted upon at that meeting but shall be
open to.discussion and modification and
to a vote as to whether, in its original or
modified form, it shall be mailed to So-
ciety members for action.

Section 3. A ballot shall be sent with
the proposed amendment and the voting
shall be by methods outlined for voting
for officers, closing at noon of the twen-

nana
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‘tieth day preceding the next announced

business meeting of the Society. The
presiding officer at the meeting of the
Society following the close of the ballot
shall announce the result, and if the
amendment is adopted, it shall there
upon take effect.

BY-LAWS

ARTICLE I. MEMBERSHIP
Section1. Applicationsfor membership
may be made at any time and applicants
will be considered elected to membership
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upon payment of current dues. The
Council has the right to approve or reject
applications.

Section 2. Annual dues of members
shall be payable in advance to the Treas-
urer of the Society on January 1 of the
current year.

Section 3. Members whose dues are
in arrears on the first day of August will
be declared delinquent. Members whose
dues shall have remained unpaid for
twelve months shall be dropped from the
roll of membership.

Section 4. A former member dropped
for non-payment of dues will be eligible
for reinstatement (1) upon payment of
dues in arrears at the time he was dropped,
or (2) by approval of the Council and
payment of the current year’s dues.

ARTICLE II. MANAGEMENT OF
THE SOCIETY

Section 1. The Council shall manage
the affairs of the Society in conformance
with the provisions of its constitution.
It shall direct the investment and care of
funds of the Society; act upon applica-
tions for the establishment of Local Sec-
tions; take measures to advance the
interests of the Society; disseminate tech-
nical knowledge by publications, meet-
ings, and other media; and generally
direct its business.

Section 2. The President shall have
general supervision of the affairs of the
Society. He shall appoint necessary
committees, preside at meetings of the
Society and of the Council and shall
deliver an address at the annual meeting.

Section 3. Standing Committees shall
be accountable to the Council, under the
general supervision of the President.

Section 4. The Vice-President shall,
in the absence of the President, preside
at meetings and discharge his duties in
the absence of the President.

Section 5. The Secretary, as the
executive officer of the Society shall be

AND BY-LAWS

accountable to the Council under the
general supervision of the President. The
Secretary will be expected to attend all
meetings of the Society and of the Coun-
cil. He shall outline and duly record the
business and proceedings therefore; main-
tain a suitable membership file; conduct
the correspondence of the Society and
keep full records of same; to make a re-
port which shall be presented at the
annual mesting of the Society, and per-
form all other duties which may from
time to time be assigned to him by the
Council.

Section 6. The Treasurer shall collect
all dues and receive and deposit all
monijes in the name of the Society and
shall pay all bills when certified by the
Secretary. He shall make a financial
report which shall be presented at the
annual meeting of the Society. The
final fiscal report of the Treasurer shall be
published. He shall be bonded in a
suitable amount as decided by the Council
and at the Society’s expense. His ac-
count shall be audited by the Council or
their designated representative before
presentation of his annual report.

Section 7. Within thirty days after
assuming office, the Secretary and Treas-
urer will jointly prepare a budget for the
current business year for submission to
and approval by the Council.

Section 8. The business of the Society
shall be conducted on a calendar year
basis.

ARTICLE III. MEETINGS

Section 1. Annual meetings of the
Society shall be held at dates and places
determined by the Council. Regular
business meetings of the Society shall be
held in connection with the annual meet-
ing.

Section 2. The order of the business
at meetings of the Society unless other-
wise provided shall be as follows:

Report of the President
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Report of the Secretary

Report of the Treasurer

Announcements by the Secretary

Committee Reports

New Business

Presentation of Papers

Section 3. A program committee for

the next annual meeting shall be ap-
pointed by the President immediately
following the annual meeting to be re-
sponsible for the formulation of the pro-
gram for the approval of the Council.
Any member desiring to present a paper
at a meeting shall so notify the committee
chairman.

ADMINT IV TY7 TN AT QTINMINAT QY
AnLioidy Ly, LOUUAL DEULIUIVD
Section 1. An application for the es-

tablishment of a Local Section must be
signed by at least fifteen members.

Section 2. A Local Section shall be
recognized upon approval of its eonstitu-
tion and by-laws by the Council.

Section 3. Each Local Section shall
elect a president, and a Secretary, and
may elect such other officers and provide
for such committees as it finds advisable.

Section 4. All members of the Society
who reside within a Local Section area
and who have paid their national dues
shall be deemed to belong to the Local
Section. Upon the formation of a Local
Section, the Secretary of the Society shall
keep the Secretary of the Local Section
informed of the names of members in
good standing in that area. Any member
of the Society may attend the meetings
of any Local Section, but may vote only in
the Local Section to which he belongs.

Section 5. Each Local Sectionmay hold
such meetings and engage in such ac-
tivities as it desires, and is encouraged to
suggest needed action on the part of the
Society. The Secretary of each Local
Section shall report the proceedings of
that section to the Secretary of the So-
ciety.

Section 6. National dues should be

paid directly to the national Treasurer.
If a Local Section receives any annual
dues for the national organization, it shall
transmit the entire amount to the national
Treasurer without any deduction there-
from for local expenses.

Section 7. The Council will examine
and resolve any conflicts that may arise
between Local Sections.

ARTICLEV. PUBLICATIONS

Section 1. All publications of the So-
ciety shall be under the direction of the
Counecil.

Section 2. The publications of the
Society shall consist of a quarterly or
other journal when such an enterprise is
deemed feasible by the Council and such
other publications as the Council may
direct.

Section 3. The Society shall not be
responsible for statements or opinions
advanced in papers or discussions at
meetings of the Society, or printed in its
publications.

ARTICLE VI. AMENDMENTS

Section 1. Amendments to the By-
Laws may be proposed at any annual
meeting of the Society and may be
adopted by a two-thirds affirmative vote
of the members present, or may be re-
ferred to the entire membership for major-
ity vote by letter ballot.

Section 2. Voting shall be by written
ballot.

Section 3. Tellers shall be appointed
by the presiding officer.

Section 4. The tellers shall not receive
any ballot after the stated time for the
closure of the voting.

Section 5. Tellers shall consider a bal-
lot as valid provided the member is in
good standing as certified by the Secre-
tary, the intent of the voter is clear, and
provided also he has conformed to the
regulations for voting.
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Soil Conservation Service, Timpas, Colorado

Bur. of Land Mgt., 308 Stapleton Bldg., Billings,
Montana

Utah State Agr. Coll., Logan, Utah

Montana State College, Bozeman, Montana

U. S. Forest Service, Box 4137, Portland, Oregon

.Bur. of Land Mgt., Rm 5546 Interior Bldg.,

Washington 25, D. C.
Bureau of Land Management, Lander, Wyoming
Soil Conservation Service, Box 511, Price, Utah
Arizona Game & Fish Commission, Phoenix,
Arizona
Corridale Ranch, Box 905, Cheyenne, Wyoming
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King, J.JH..................... King Bros. Co., P. O. Box 968, Laramie, Wyoming
*Kinnaman, Dale H..............Bureau of Land Management, Monticello, Utah
*Kinnard, Ray D................ Soil Conservation Service, Box 269, Bartlesville,

' Okla.
*Kirby, F. Lee.................. U. S. Forest Service, Denver 2, Colorado
*Kirkk, W. G.................. .. Range Cattle Exp. Sta., Univ. of Florida, Ona,
Florida
*Klipple, Graydon E.. .. ....... .. Rocky Mtn. For. & Range Exp. Sta., Fort Collins,
Colo.
*Krause, Paul A.. ... ... .. ... .. U. S. Indian Service, Fort Duchesne, Utah
Kreutzer, Edward M... .. .. ... .. U. 8. Indian Service, Ignacio, Colorado
Krueger, Bill........ ... ... ... . Soil Conservation Service, Box 572, Hot Springs,
So. Dakota
*Kuehner, Roy C.......... ... .. U. 8. Forest Service, Mountain City, Nevada
*Kucera, John M........ .. ...... U. S. Forest Service, Box 901, Lakeview, Oregon
*Kutzleb, Charles A..............U. 8. Forest Service, Idaho Springs, Colorado
*Lambert, Clyde. ............... U. S. Forest Service, Altonah, Utah
*Lancaster, Robert R.. ... ... ... Extension Service, Texas A & M College, College
Station, Texas
*Landers, John D. ... ... ... .. .. Soil Conservation Service, Box 117, San Saba,
Texas
Lang, Edward M.. ... ... .. .. .. Department of Game & Fish, Box 491, Santa Fe,
New Mexico
Lang, Robert L................. Agronomy Department, Univ. of Wyoming, Lara-
mie, Wyoming
*Larson, Floyd D........ ... . ....Bur. of Land Mgt., 326 Stapleton Bldg., Billings,
’ Montana
*Larson, L. Waine............... Bureau of Reclamation, Ephrata, Washington
Lassen, Robert W...... ... ... .. Bur. of Game Conservation, Ferry Bldg., San
Francisco, Calif.
*Lavin, Fred............... .. ... SW For. & Range Exp. Sta., Box 951, Tucson,
Arizona
*Lawrence, Mark E... .. ... ... ... Bureau of Land Management, Shoshone, Idaho
*Leftwich, Fred O.... .. ... ... .. U. S. Forest Service, Gt. Falls, Montana
*Leithead, Horace L.. . ........ .. Soil Conservation Service, Box 185, Marfa, Texas
*Lemon, Paul C............... .. Georgia Coastal Plain Exp. Sta., Tifton, Georgia
*Leonard, R. Boyd.............. U. S. Forest Service, Hailey, Idaho
*Leopold, A. Starker............. Museum of Vertebrate Zoology, Univ. of Calif.,
Berkeley 4, Calif.
*Lewis, Mont E.. ............ ... U. 8. Forest Service, Ephraim, Utah
*Lewis, R. D.................... Agr. Exp. Sta., Texas A & M College, College
Station, Texas

Lightfoot, Wm. C....... ... ... Oregon State Game Commission, Box 692, Lake

view, Oregon

Lister, Paul B.......... ... .. .. Soil Conservation Service, Salt Lake City, Utah

*Lommasson, T................. U. 8. Forest Service, Missoula, Montana
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Longhurst, Wm. M.. ........... Univ. of Calif., Berkeley, California
*Lord, Philip B.................. U. 8. Forest Service, Susanville, California
Lorenz, Abraham............... P. H. Loranz Live Stock Company, Federal,
Wyoming
*Love, L.D..................... U. S. Forest Service, Fort Collins, Colorado
*Lowe, Clyde T... ... .. el Soil Conservation Service, Box 340, Cedar City,
Utah
Luker, Cyril. .................. Soil Conservation Service, Box 1348, Albuquerque,
New Mexico
Lull, Howard W......... ...... U. S. Forest Serv., Gt. Basin Research Center,
Ephraim, Utah
Lund, Doyle S.................. Soil Conservation Service, Richfield, Utah
Lusher, Arthur A................U. S. Indian Service, Dulce, New Mexico
Manning, Kirwin A........... .. P. O. Box 803, College Station, Texas
*Markham, Ben S.. . ... ... .. .. .. Bur. of Land Management, Box 659, Salt Lake
City 9, Utah
*Martin, S. Clark . .. ... ..... ... U. 8. Forest Service, Box 951, Tueson, Arizona
*Martin, Willilam F....... ... .. .. U. S. Forest Service, Box 951, Tucson, Arizona
Martinez, J. Paul . ..... ... .. .. U. S. Forest Service, El Rito, New Mexico
*Mason, Lamar R.. . ... ... .. .. Soil Conservation Service, Jackson, Wyoming
*Massing, Daniel G........... ... U. 8. Forest Service, Stanford, Montana,
Mathews, William L............ Bureau of Land Management, Box 460, Burley,
, Idaho.
*Mattox, James E.. . ... ... ... ... U. 8. Forest Service, White Sulphur Springs,
Montana '
Maughan, Kenneth O.. ......:..U. 8. Forest Service, Kamas, Utah
Maw, Edward C................ U. S. Forest Service, Dubois, Idaho
Mayhoffer, William H........ ... Soil Conservation Service, Box 162, Simla, Colo-
rado
Mazzetta, A. J......... .. ... ... U. 8. Forest Service, Taos, New Mexico
*Meford, Rulon L.. .. ........ ... Soil Conservation Service, Tonasket, Washington
*Meenen, Friedrich E.. ... ... ... Fort Hays Kansas State College, Hays, Kansas
Meik, Eldon E.. . ...... .. ... ... No. Rocky Mtn. For. & Range Exp. Sta., Missoula,
Montana
*Merewether, F. W.. ... ... ... Bur. of Land Mgt., Swan Island, Adm. Bldg.,
Portland 18, Ore.
*Merrill, Leo B......... .. ... ... Texas Agr. Exp. Substation 14, Sonora, Texas
Merritt, King. .. ............... Federal, Wyoming
Merryfield, LeRoy A......... ... 1517 East 21st Street, Cheyenne, Wyoming
*Miller, Don.................... U. S. Forest Service, Prineville, Oregon
*Miller, John C..................U. 8. Forest Service, Laramie, Wyoming
*Miller, Milton D.............. .. College of Agr., Univ. of Calif., Davis, Calif.
Miller, Warren G............... Soil Conservation Service, Steamboat Springs,
Colorado

*Millin, Richard B..... ... ... ... U. S. Indian Service, 4100 Rhoads Circle, Phoenix,
S Arizona
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*Mills, Edward E.............. ..

*Mitchell, Glenn E...............
*Mock, H. Byron. . .............

Moeller, Theo L................
Moffitt, Donald S............ ...
*Moir, A.D.....................
*Molohon, Albin D.. . ......... ..

Monroe, James W.. .. ........ ..
*Moore, George C...............

Morgan, L. T.. . ...............
*Morgan, R. E..................

*Morris, Melvin S.. .............
_ Morris, Owen W................

*Mueller, Glenn H...............
*Muir, Joseph. . .. ... ... ... ...
*Murray, Irvin Pat..............
*Murray, William E......... tal
*Murie, Adolph. . ...............

McAllister, R. Burnell.. . .. ... ...
*McCabe, Arch E.. ... ... . ... ..

McCain,Randal .. ............ ..
*McConnell, Earl. ............ ..

Soil Conservation Service, P. O. Bldg., Cannon
City, Colo.

U. S. Forest Service, Box 4137, Portland, Oregon

Bur. of Land Mgt., 238 Federal Bldg., Salt Lake
City, Utah

Prod. & Mkt. Adm., 415 S. 1st Street, Phoenix,
Arizona

Bureau of Land Management, Kanab, Utah

U. 8. Forest Service, Box 1163, Helena, Montana

Bur. of Land Mgt., 326 Stapleton Bldg., Billings,
Montana

Soil Conservation Service, Beeville, Texas

Soil Conservation Service, Box 46, Mineral Wells,
Texas

Bur. of Land Mgt., 225 P. O. Bldg., Pueblo, Colo-
rado

Bur. of Land Mgt., 326 Stapleton Bldg., Billings,
Montana

Montana State University, Missoula, Montana

U. S. Fish & Wildlife Serv., 457 Fed. Bldg., Salt
Lake City, Utah

Soil Conservation Service, Box 1138, Malta,
Montana

Extension Service, State Coll. of Wash., Pullman,
Wash.

U. 8. Forest Service, Tres Piedras, New Mexico

U. S. Forest Service, Box 669, Ogden, Utah

National Park Service, McKinley Park, Alaska

Soil Conservation Serv., 495 So. Carlson Ave.,
Price, Utah

Soil Conservation Service, Box 72, Pagosa Springs,
Colo.

P. O. Box 464, Sonora, California

U. S. Forest Service, 1427, 4 Ave. E., Kalispell,
Montana

*McConnell, Mack.............. Soil Conservation Service, Box 270, Denton, Texas

*McCorkel, J. S.................

MecCorkle, Wil D..............
*McCully, Wayne G.............

*McDonald, John E........... ..
*McGinnies, William G....... ..
*McGinnies, William J........ ...
*Mellvain, E. H.............. ...
*McLaughlin, J. Rose...........
*MecLean, Alastair...............

Soil Conservation Service, Albuquerque New
Mexico

.Soil Conservation Service, Mosquero, New Mexico

Range & For. Dept., Texas A & M, College Sta-
tion, Texas

.U. S. Forest Service, John Day, Oregon
..610 W. Myrtle, Fort Collins, Colorado

610 W. Myrtle, Fort Collins, Colorado
U. S. Field Station, B.P.I., Woodward, Oklahoma

.Soil Conservation Service, Deer Trail, Colorado

Dominion Exp. Sta., Swift Current, Sask., Canada
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McWilliams, Jesse L. ... ..... .. Soil Conservation Service, Box 176, Mandan,

North Dakota

*Nadeau, Leon R.......... ... ... Bur. of Land Mgt., Swan Island, Portland 18,

' Oregon

Nave, J.C..................... U. S. Forest Service, Box 188, Prescott, Arizona.

*Naylor, Dale C.............. ... Bur. of Land Mgt., 205 Federal Bldg., Vernal,
Utah

Nease, Felton R.............. .. Dept. of Plant Sciences, Univ. of Okla., Norman,
Oklahoma

*Nelson, Ben................... U. S. Forest Service, 3520 N. 7th Street, Phoenix,
Arizona

Neleon Enoch W
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*Nelson, Howard S.. .. ... ... ...

*Nielson, Averil B.. . ......... ...

*Nielson, Don B.... ... ...... .. ..
*Nielson, Robert D.. ...... ... ..

Colorado A & M College. Fort Collins, Colorado
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.Apartado No. 45, Barcelona, Venezuela, South

America

Chief, Agronomy & Entomology Unit, Headquar-
ters Sixth Army, Presidio of San Francisco,
California

Soil Conservation Service, Fillmore, Utah

Bur. of Land Mgt., 326 Stapleton Bldg., Billings,
Montana

*Nixon, Walter M.. ....... ... ... Soil Conservation Service, Box 1898, Fort Worth 1,

*Noble, Myrvin E.. ...... ... .. ..

Texas
Bur. of Land Mgt., 238 Federal Bldg., Salt Lake
City, Utah

*Norris, Jonathan J... ......... .. An. Husbandry Dept., New Mex. A & M, State
College, New Mexico

*Olmsted, Charles E.. . ....... ... Botany Dept., Univ. of Chicago, Chicago 37,
Illinois

Olsen, C. J..................... U. 8. Forest Service, Ogden, Utah

Olsen, Foyer................ ... U. S. Forest Service, Boise, Idaho

Olson, Harry................. ..
Olson, Leonard J.. .. ......... ..
*Orcutt, Bruce..................
*Osbormn, Ben O.. .. .............

*Owens, James L.. . ........... ..
*Palmer, J. Earl. .. .............
*Palmer, Marcellus. . ............
*Park, Barry C................ ..
*Park, Robert H.. ... ...........
*Parker, Kenneth W.. ... ... ... ..

Passey, Howard B.. . ...........

Rex Route, Laramie, Wyoming

Soil Conservation Service, Mosquero, New Mexico

Beaverslide Ranch, Miles City, Montana

Soil Conservation Service, Box 992, San Angelo,
Texas

Box 1166, College Station, Texas

Bur. of Land Mgt., 315 Federal Bldg., Salt Lake
City, Utah

625 Judge Bldg,., Salt Lake City, Utah

U. 8. Forest Service, Box 1118, Billings, Montana

U. S. Forest Service, Ephraim, Utah

SW For. & Range Exp. Sta., Box 951, Tucson,
Arizona

Soil Conservation Service, Box 26, Coalville, Utah
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Pattengale, Paul S..... .. ...

*Payne, Gene F.. . ...... . ...
*Pearse, C. Kenneth...... ...

*Pechanec, J. F...............

*Pederson, Rudy J...........
Penny, J.R............. ...

*Peterson, Roald A.. ... ... ..

*Peterson, Virgil C......... ...

*Phillips, T. A...............
*Phillips, W. S.. . ...........

Pierson, Ed.......... ... ...

Piper, Frank C.. ......... ..
Platt, Kenneth B...........

*Plummer, A. Perry.........
Pomeroy, John S.. .. ... ... .
Potter, Howard L........ ...

*Potter, Loren D.. ..........
Poulson, Tennis A.. . ... .. ..
*Poulton, Charles E..........
*Powers, Gordon L.. . . ... ...

*Pratt, Frederick J...........

*Price, Gordon J.............

Price, Harold H.. . .. ...... ..

*Price, J. Boyd

*Price, Raymond....... ... ..

*Price, William L............
Prichard, Leonard A.. ... ...
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....Agr. Extension Service, Court House, Hollister,

Calif.

....Montana State College, Bozeman, Montana
....SW For. & Range Exp. Sta., Box 951, Tucson,

Arizona
...U. 8. Forest Service, 423 U. S. Court House,
Portland 5, Ore.

... .Soil Conservation Service, Dalhart, Texas
....U. 8. Forest Service, Gallatin Gateway, Montana
....So0il Conservation Service, Room 1 Coon Bldg.,

Dalhart, Texas

... .S0il Conservation Service, Victoria, Texas
... .Bur. of Land Mgt., 326 Stapleton Bldg., Billings,

Montana
....Botany Dept., Univ. of Minnesota, Minneapolis,
Minn.
.. .Servicio Tecnico Agricola, Bluefields, Nicaragua,
S. America '

....U.8S. Forest Service, Monticello, Utah

Dept. of Bot. & Range Econ., Univ. of Ariz.,
Tucson, Arizona '
Bureau of Land Management, Box 1695, Albu-

querque, New Mexico

....Gem County ACA, Box 668, Emmett, Idaho
....Bur. of Land Mgt., Swan Island Adm. Bldg.,

Portland 18, Ore.

... .Great Basin Research Center, Ephraim, Utah
....U. 8. Forest Service, Roosevelt, Arizona _
... .Production & Mkt. Adm., Box 596, New Plymouth,

Idaho

....N. Dakota State College, Fargo, North Dakota
....U. 8. Forest Service, Fort Duchesne, Utah

... .School of Forestry, Univ. of Idaho, Moscow, Idaho
... .Soil Conservation Serv. Nursery, Box 271, Wood-

ward, Okla.

....Prod. & Mkt. Adm., 515 SW 10th Avenue, Port-

land 5, Oregon

....S0il Conservation Service, Box 125, Hazelton,

Idaho
... U. S. Forest Service, Ogden, Utah

....S0il Conservation Service, Box 115, Gooding,

Idaho

....SW Forest & Range Exp. Sta., Box 951, Tuecson,

Arizona

....U. 8. Forest Service, Elko, Nevado
....U. 8. Forest Service, Pinedale, Arizona
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*Rants, Charles L.. . . ........... Yakima County ACA, 201 Old Courthouse,
Yakima, Washington
Rasmussen, Evan L... .. ... . .. Bur. of Land Mgt., 355 Federal Bldg., Salt Lake
City 10, Utah
*Rasmussen, Leroy H.. ... .. ... . 10143 So. 9th, Laramie, Wyoming
*Rector, C. M................... U. S. Forest Service, Alturas, California
*Reed, John Frederick........... Botany Department, Univ. of Wyoming, Laramie,
Wyoming
*Reed, M. J.....................No. Rocky Mtn. For. & Range Exp. Sta., Missoula,
Montana
*Reid, Elbert H.. ... ... ... ... ... U. S. Forest Service, Box 778, La Grande, Oregon
*Renner, F. G................... Soil Conservation Service, Washington 25, D. C.
*Rhodes, Robert R.. .. ........ .. Range & For. Dept., Texas A & M., College
Station, Texas
*Rice, Ben F........ ... ... ... .. U. 8. Forest Service, Glenwood Springs, Colorado
Rich, Lowell R.. ... ... ... .. .. SW For. & Range Exp. Sta., Box 951, Tucson,
Arizona
Richman, Val B.. . ... ... ... .. .. Bur. of Land Mgt., Box 659, Salt Lake City 9,
Utah
*Richwine, Lyman L..... ... .. .. U. S. Forest Service, Spencer, Idaho
*Riegel, Andrew........... ... ... Botany Dept., Fort Hays Kansas State College,
Hays, Kansas
*Riordan, Francis A..............Bur. of Land Mgt., Box 1695, Albuquerque, New
Mexico
*Riordan, Laurence E.. . .. .... . .. Colorado Game*& Fish Dept., Denver, Colorado
*Ripperton, John C... ... ... ... .. Hawaii Agr. Exp. Sta., Box 18, Honolulu, T. H.
Roach, Mack E........... ... . -..Box 4475, College Station, Texas
*Roberts, Paul H.. ... ... ... .. U. S. Forest Service, Missoula, Montana
*Robertson, Jos. H............. .. Room 4 Extension Bldg., Univ. of Nevada, Reno,
Nevado
*Robinette, W. Leslie......... . .. U. 8. Fish & Wildlife Serv., 436 Fed. Bldg., Salt
Lake City 1, Utah
*Robinson, John P.... ... .. ... .. Soil Conservation Service, Culbertson, Montana
*Robinson, Max E.. ... ... ... ./ An. Husbandry Dept., Univ. of Arizona, Tucson,
Arizona
Rogan, Nathan L......... ... ... Calif. Div. Fish & Game, Ferry Bldg., San Fran-
cisco, Calif.
*Rogler, George A.. ... .......... Bur. of Plt. Industry, U. S. Field Sta., Mandan,
No. Dakota
*Rohwer, August C........ ... ... U. 8. Forest Service, Elko, Nevada
*Roth, Arthur, H., Jr.. . ......... Intermountain For. & Range Exp. Sta., Ogden,
Utah
*Roundy, Robert A............. . Prod.. & Mkt. Adm., 222 Southwest Temple,
’ Salt Lake City, Utah
*Rudolph, Rosser A.............. Bureau of Indian Affairs, Washington 25, D. C.

Rule, George D............ ... .. Soil Conservation Service, Newkirk, Oklahoma
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*Rummell, Robert S.. .. ......... Pacific NW For. & Range Exp. Sta., Box 811,
Wenatchee, Wash.
*Runyan, H. Everett............ Soil Conservation Service, Box 229, Marysville,
Kansas
*Sampson, A. W.......... ... ... Univ. of Calif., 231 Giannini Hall, Berkeley,
California
*Bavage, D.A.......... ... .. ... U. S. So. Great Plains Field Sta., Woodward,
Oklahoma
*Sawyer, W. A.. ... ... .. Squaw Butte-Harney Exp. Sta., Burns, Oregon
Schaertl, Richard L.... ... ... .. Navy Hydrographic Office, Suitland, Maryland
Scherbel, Paul N................S0il Conservation Service, Big Piney, Wyoming
*Schmutz, Ervin. . ... ... .. .... Soil Consvt. Serv., 353 Majestic Bldg., Fort Worth
2, Texas
Schram, Charles H.. ... . ... .... U. S. Indian Service, Browning, Montana
Schroeder, V. J.............. ... U. 8. Forest Service, Parks, Arizona
*Schumacher, Charles M.. .. ... .. Soil Conservation Service, Halsey, Nebraska
Schwan, H.E.. ............ . ... U. S. Forest Service, Denver 2, Colorado
*Schwinn, David S............. .. 2213 Prospect, Houston 4, Texas
*Sealander, Irvin L.. . ......... .. Soil Conservation Service, Box 351, Childress,
Texas
*Seely, Chesley P................ Bur. of Land Mgt., 238 Federal Bldg., Salt Lake
City, Utah
Sheldon, Marcus K.. . .......... Soil Conservation Service, Box 81, Agate, Colorado
Shelley, William D............:.S0il Conservation Service, Baker, Montana
*Shepherd, Weldon O............ SE For. Exp. Sta., Box 252, Asheville, North
: Carolina
Shillingburg, Ernest C......... .. Soil Conservation Service, Box 488, Albany, Texas
Shillingburg, F. C............... Soil Conservation Service, Sweetwater, Texas
*Shipley, Roy L.............. ... Soil Conservation Service, St. Anthony, Idaho
*Sholes, W. R................... Bur. of Land Mgt., 326 Stapleton Bldg., Billings,
Montana
Short, Laurence R........... ... U. S. Forest Service, Federal Bldg., Missoula,
Montana
Show,S. B..................... Forestry Branch Food & Agr., 1201 Connecticut
Avenue N.W., Washington, D. C.
*Shunk, Albert H............. ... Bur. of Land Mgt., 326 Stapleton Bldg., Billings,
Montana
*Simmons, Charles F.......... ... Soil Conservation Service, Bright Bldg., Marfa,
Texas
*Simon, James R.. ....... ... ... Jackson Hole Wildlife Park, Moran, Wyoming
*Simpson, Carl W......... ... ... U. 8. Forest Service, Limestone, Montana
Skarra, Perry E.. . . ... .. .. P U. S. Indian Service, Box 522, Hoquiam, Wash-
. ington
*Smith, Arthur D............ . ... Utah State Agr. Coll., Logan, Utah

*Smith, Byron T............. ... Soil Conservation Service, Box 27, Ada, Oklahoma
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*Smith, H.oN............... . ... Soil Conservation Service, Box 1898, Fort Worth
1, Texas
Smith, Harold W.. ... .. ... ... Boles, Idaho
*Smith, Howard B.. .. ......... .. U. S. Forest Service, Nevada City, California
*Smith, Ned A.. ... ............. Range & For. Dep., Texas A & M, College Station,
Texas
Smith, Ralph. .............. ... Northern Great Plains Field Sta., Mandan, No.
Dakota
*Smith, V.D.................... U. S. Indian Service,- Box 127, Peach Springs,
Arizona, :
*Snyder, Henry E.. ... ....... ... Bur. of Land Mgt., Box 419, Montrose, Colorado
*Snyder, T.Joseph.............. Bur. of Land Mgt., 100 Old Mint Bldg., San Fran-
cisco 3, Calif.
*Southwell, B. L.................Georgia Coastal Plain Exp. Sta., Tifton, Georgia
Spence, Liter E................. Box 427, Kamiah, Idaho
*Spencer, Damon A.............. Bur. of Animal Industry, Washington 25, D. C.
Spencer, John W....... ... ......Route 3, Box 3, Grangeville, Idaho
*Sperry, Omer E.................Range & For. Dept.,, Texas A & M, College
Station, Texas
*Springfield, Harry W............ SW For. & Range Exp. Sta., Box 671, Las Cruces,
New Mexico
*Starr, Virgil E............ . ... Bureau of Land Management, Box 713, Burns,
Oregon
*Steed, Alvin V............... .. Soil Conservation Serv., Box 1354, Albuquerque,
New Mexico
*Steffen, E. H................... Dept. of For. & Range Mgt., State Coll. of Wash.,
) Pullman, Wash.
Stein, Edwin W.. ... .. ... ... . U. S. Forest Service, Dillon, Montana
*Stevens, David C............... U. S. Forest Service, Federal Bldg., Santa Fe,
' New Mexico
Stevenson, E. W...... ... ......U.8. Forest Service, Box 778, La Grande, Oregon
Stevenson, John A.. ... ... ... ... 709 Tvinson Avenue, Laramie, Wyoming
*Stewart, George. .. ............ . U. 8. Forest Service, Ogden, Utah
Stewart, J. Guy................ Extension Serviee, Colorado A & M Fort Collins,
' Colorado
*Stewart, James O.. ....... ... .. U. 8. Forest Service, Logan, Utah
*Stewart, L. F...................S0l Conservation Service, Box 117, San Saba,
Texas
Stinson, T.M.................. Soil Conservation Service, Dolores, Colorado
*Stock, Merlin R.. .............. U. 8. Forest Service, Albion, Idaho
*Stoddart, L. A..................Utah State Agr. Coll., Logan, Utah
*Stoesz, A. D................... Soil Conservation Service, Box 713, Lincoln 1,
Nebraska
Stokes, James D... ... [ Calif. Div. of Fish & Game, Box 761, Alturas,
California
Stovall, Sam Loyd.............. Extension Service, Room 20 P. O. Bldg., Fresno,

California
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*Street, James E..............
... .Rex Route, Laramie, Wyoming
*Sundquist, Carl L.......... ..
....S0il Conservation Service, Albuquerque, New

Sundly, Gudmund E.. ... ...

Surface, Victor A.. .........

*Talbot, M. W..............
*Taylor, Cal.............. ..
*Taylor, Peter W... . ........
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1eigen, vions 1. .. ... ...

*Thomas, Eugene L.. . ... .. ..

*Thomas, Gerald W...... ... ... .
*Thomas, Julian R............ ..
*Thompson, E. Lovelle..........
Thompson, Floyd A.... .. ..

*Thompson, Rowland G.. . ...

*Thomsie, Mike F.. ... ... ..

Thornton, Joseph F.. .. ... .
Thursby, Wells. . ........ ...
*Tidwell, C. A...................

*Tisdale, E. W............ ..
*Torgerson, A. R.......... ..
*Trew, Thad B......... ... ..

Trierweiler, Joseph L... ... ..

Tripp, Norman R.... ... .. ...
*Truden, Andre B.. . .. ... ..
*True, Charles, W., Jr..... ...

*Tucker, Edwin A.. .. .. ... ..
Tulley, Harlan N..... ... ...

*Turner, George T...... ... ..

Turner, Lewis M...........
Turney, H. J......... ... ...

Umland, Elmer R...........

... .Soil
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.. .231 Giannini Hall, Univ. of Calif., Berkeley, Calif.
...S0il Conservation Service, Chewelah, Washington

Mexico

....Calif. For. & Range Exp. Sta., 330 Giannini Hall,

Berkeley 4, California

....Prod. & Mkt. Adm., 415 So. 1st Street, Phoenix,

Arizona

....Soil Conservation Service, Box 790, San Fernando,

California
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...S0il Conservation Service, Box H, Morgan Hill,
California

.Soil Conservation Service, St. Anthony, Idaho

.U. 8. Forest Service, Monticello, Utah

.U. 8. Forest Service, Idaho City, Idaho

....U. 8. Fish & Wildlife Serv., 426 Fed. Bldg., Salt

Lake City, Utah

....Bur. of Land Mgt., Box 209, Grand Junction,

Colorado
Conservation Service,
Colorado

Box 535, Holly,

....U. S. Forest Service, Lone Pine, Californi‘a
....U. 8. Forest Service, Mt. Pleasant, Utah

Soil Conservation Service, Box 2289, Amarillo,
Texas

....Univ. of Idaho, Moscow, Idaho

....U. 8. Forest Service, Federal Bldg., Elko, Nevada
....Route 3, Box, 37, Wellington, Texas

....S0il Conservation Service, Box 810, Buffalo,

Wyoming

....U. 8. Forest Se;'vice, Rawlins, Wyoming
....Box 65, Marfa, Texas
....S0il Conservation Service, Locker Drawer C C,

Benavides, Texas

....U. 8. Forest Service, Sante Fe, New Mexico

....S0il Conservation Service, Box 126, Ten Sleep,
Wyoming

....Rocky Mtn. For. & Range Exp. Sta., Delta, Colo-
rado

....Utah State Agr. Coll., Logan, Utah

....U.'S. Forest Service, Young, Arizona

....Soil Conservation Service, Fessenden, North

Dakota
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