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the Pacific Northwest, and it is from this
region that the technique has received its
greatest impetus.
Various aspects of range condition have
been covered in several publications.
It is probable that the first published account was by Spence (12).
There seems
to be some doubt as to the originator of
the basic idea.
It has been traced back,
however, to Dr. L. A. Stoddart who appears to have been the first to attempt
to give the method general field use.
The earliest general analysis of range
condition showing its application to sound
range management and to flood control
was made by Humphrey and Lister in
1941 (8). Six condition classes were described and the predominating vegetation
characteristic of each was given. Other
features pertaining to each were discussed.
These included: (a) Management practices responsible for condition, (b) Revisions required in present management
practices, (c) Erosion or flood control
remedial measures indicated.
A USDA Farmers Bulletin by Renner
and Johnson (11) was published in 1942.
This bulletin gave criteria for recognizing
ranges in each of 4 condition classes; told
how to recognize upward and downward
trends, and recommended desirable range
management practices on each class.
Humphrey in 1945 (5) and 1947 (7)
discussed some of the basic principles

ETHODS
for the appraisal of natural resources normally undergo a
period of testing and modification early
in their development.
This is a natural
and healthy sign indicating improvement
of a basic concept.
Modifications
of
field techniques should come in large part
from field workers.
The thoughts in this paper represent
conclusions about the range-condition
survey method reached during the past
several years while tramping the hills and
mountains of Washington surveying many
thousands of acres, talking with ranchers
and co-workers, preparing ranch plans
and analyzing and writing about the
method.
The ideas are presented in the
hope they may be of value in further
developing the range-condition
survey
method or at least in helping to clarify
thinking about survey methods in general.
Range condition, as the term is used
today, commonly indicates forage production on an area expressed in terms of the
amount it would produce under good
Range condition is measmanagement.
ured directly in terms of forage production
and indirectly in pounds of meat or wool
produced.
HISTORY
The value of range condition surveys in
analyzing range problems was early recognized by the Soil Conservation Service in
1
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underlying the method; the 1947 paper
gave in some detail the steps required in
making range-condition, surveys in the
field.
Reid and Pickford (IO) in 1946 discussed range condition as applied to
mountain meadows in eastern Oregon and
eastern Washington.
They described criteria for recognizing 4 condition classes
in mountain meadows and pointed out the
grazing value of each condition class for
sheep and for cattle.
Parker and Woodhead (9) in 1944 developed a score card for ranchers to use in
determining the condition of their ranges.
Although t’he score card given as an
example was particularly
adapted to
southwestern perennial grassland ranges
grazed yearlong,
application
of the
method is not restricted to these ranges.
Bailey (1) in 1945 developed rather
fully the importance of recognizing rangeThe value of detercondition trends.
mining trends has also been shown by
others (7, 10, II).
Bailey’s principal
contribution lies in his stress of the ecological nature of the factors affecting
tarends and the need for a better knowledge
of soils in range-condition analyses.
Costello and Turner (3) described range
condition classes in the central Great
Plains region. The purpose of their work
was “to furnish ranchers with guides for
judging prevailing condition of the range,
yearly forage production, and current
forage utilization of the short-grass range
on the central Great Plains.”
Talbot (13) in 1937 described reliable
criteria for determining whether ranges
were improving or deteriorating.
Although his criteria largely pertain to degree of utilization
rather than range
condition, as the term is commonly now
used, they do in many instances indicate
range-condition trends.
Some of them,

as a consequence, have been rather widely
adopted in recent field guides.
Any biographical account should mention the range condition guides developed
by the Soil Conservation Service for use
by ranch planners and ranchers.
These
describe each of the principal forage types
within an area, the area generally being a
Soil Conservation District.
Each type is
analyzed
on a condition-class
basis.
Criteria for recognizing each class are
given together with the essentials for determining trend.
Desirable range management practices are then listed for
application within each class.
These guides are written in simple, nontechnical language and are adapted for
use by the non-technical man as well as
the trained technician.
The first of these
(6) appeared in 1945. Since then extensive range areas in the states of Washington, Oregon, Idaho, Nevada, and California have been similarly described.
Some
of these guides vary in form or organization but the general approach has remained unchanged.
Modifications of
this field application approach have been
developed in other western states where
grazing is an important industry.
Two RANGE

CONDITION

CONCEPTS

The climatic approach
Range condition as used for the past
several years has two meanings.
One
employs condition as a strictly temporary
rating of the forage produced this year or
month as compared with another similar
period or with a long-time average.
This approach indicates the effect of present or recent climatic conditions on forage
production.
Thus, current or very recent
favorable growing conditions result in
good condition; unfavorable conditions
in poor condition.
Forage composition,
erosion, and litter are not used as criteria.
Thus, a range that once supported peren-

nial grasses and require d only one acre to
graac a cow for onr month may hnve det&orated
until it, now produces
only
annual weeds and grasses and may reqnirc
10 acres to produce a cow month of feed.
Yet, both might be classified as in thr
same condition.
This type of range-condition
t,ion might
approach.

classifirn-

apt,ly be termed the clima/ic
lt is typified by the mont,hly

range-summary
reports published
various range-livestock
states.

This

concept

of condition

for the

production.
to indicate

It
the

has a place.

cannot
relative

be exgrazing

values of various ranches or range units,
or to show the sust,ained improvanent
on
a run-do\vn range.

The range-polenlial

in this

approach

The second concept of range condition
is the one with which ve are primarily

pnper.

It

might

be

called the rangr-polenfial
approach since
it expresses current production in terms
of the ultim;ttF potential for the same area
(Figs.
1, 2).
This
classification
may
indicnt,e t,o a minor extent a temporary
forage ahundnnce
or shortage
resulting
from recent growing condit,iom.
Properly t,rained t,echnicians,
however, make
little nllowmrr
for such temporary
flu+
tuations.
The basis for the range-potent,i:tl approach

This place, howver,
is strictly one of the
temporary effect, of growing conditions on
forage
tended

concerned

lirs in the assumption

range condition

is not a temporary

It lies also in the assumption
wllentthan

range vi11

more forage year in and year out

B fair-

or poor-class

range-potcntisl
the amount

approach

rsngc.

from

year

to year.

tion does not, however,
for reclassifying

The

recognizes

of forage produced

site may vary considerably
climate

state.

that an ex-

or good-condition-class

produce

that

that

on a given

as a result of
This

constitute

variaa basis

the range every year.

A RANGE CONDITION
CLASSIFICATIOhT

therefore, it is necessary to determine the
amount of forage being produced.
This

under the range-potential

figure must then he analyzed to ascertain
its relative value with respect to the
maximum
production
possible on the

ESSENTIALSOF

Essentially,

concept, the more forage an area is producing the hetter the range condition.
As the method is most commonly used in
field surveys today
have been adopted.

the follon%,g

Excellent: Range producing
of possible forage (Fig. 1).

Good: Range
possible forage.
LFair:
Range
possible forage.

producing

clasws

8O-lOO70

GO-80~0

of

area.
Although

40-607,

of

Poor: Range
producing
ZO-40%
of
possible forage.
Very Poor: Range producing less than
2075 of possible forage (Fig. 2).
It is seen from the above that range
condition, for practical purposes, has been
defined in terms of forage production.
In order to classify a range as to condition,

evaluation

of

present

several.
The final classification is an
exprwsion of the combined effect of all
the factors involved.

The

various

consideration
producing

an

forage production is the first step in determining condition it is only one of

items that, usually

need

are forage density, erosion,

plant vigor, and l&w.

One or more of

these items has been discussed in previous
publications

(1, 2, 3, 4).

They

will he

touched on here, therefore, only insofar as
t,hcy involve
general
practice,

points on which there is not

unanimity
or to

of

develop

thought

in field

ideas

resulting

from field usage that have not been covered in previous work.
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Density
Forage, being in a continual state of
flux, does not lend itself well to classification. This is perhaps particularly true
with respect to forage-production classifications.
For this reason, it is desirable,
or even essential to measure all the major
factors that may affect production.
In
some instances field guides for rangecondition analyses have been developed
that omit the density factor.
It is the
conviction of the writer that in omitting
this factor we deprive ourselves of an
essential tool for determining not only
range condition but even forage evaluation per se.
The amount of forage required to sustain a grazing animal is expressed as volume. Volume reflects not only height of
forage; it also reflects ground cover or
density.
Thus, a range capable of supporting .4 of a complete ground cover is
not in excellent condition when it is currently supporting only a .2 cover. An
added indication of the essential nature
of the density factor is seen in the fact
that many ranges, when classified without
density, would seem to be in excellent
condition.
These same ranges, when
rated as to density in addition to other
factors, would be classed as no more than
fair. This condition has been observed
many times on ranges overgrazed for
years by sheep. In these instances the
coarser grasses were grazed lightly or not
at all when mature.
Seedlings of these
species, however, were grazed wherever
they appeared.
At the same time the
fine grasses were grazed out. As the old
perennial grasses gradually died they
were not replaced and the density was
gradually lowered. Yet, their vigor was
excellent and as a consequence a considerable amount of litter, often accumulated.
Furthermore,
the areas involved were
essentially level and the soils porous so
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that there was no measurable erosion.
If these ranges were to be judged on a
basis of plant composition, litter, forage
vigor, and erosion, but excluding density,
they would appear to be in excellent condition.
Yet they are not producing the
amount of forage required for an excellent-condition range. Including a measure of density in cases of this sort and,
indeed, in all estimates of grazable forage
produced, would seem to be essential.
Erosion
Failure to record degree of current
erosion may lead to an over-evaluation of
range condition and consequently of a
safe stocking rate. A range where erosion
is active must have more forage left ungrazed than one where there is little or no
erosion. When erosion is one of the
factors used in determining range condition, the matter of a safe stocking rate is
determined by virtue of the correct condition classification.
For example,
a
range might rate as excellent and have a
stocking rate of 1 acre per cow month of
forage if current erosion were slight or
negligible.
This same range if producing
the same amount of forage, but with
moderate erosion would be classified as
good and would carry the recommendation by definition (good = GO-8Oa/, of
full production) that about l+ acres be
allowed per cow month.
The approximate rule can be followed that other factors remaining unchanged, moderate erosion will reduce a condition rating one
class; severe erosion will reduce it two, or
occasionally more, classes.
In using erosion as a criterion of range
classification
condition
the condition
should be based on current, rather than
past, erosion. Old rills or gullies now
healing may indicate a former state of
deterioration
that
no longer exists.
Eroded areas becoming vegetated will

generally
indicate
an
Old gullies completely
indicate a range that
condition
but t,hat has
excellent level (Fig. 3).

improving
range.
grown o\‘er may
MS once in poor
recovrred
to the

Forage vigor
Forage vigor, though used as a criterion
for determining
condition, is probably the
least dependable
ol those commonly
emThe rw.son for this can bc show,
ployed.
best by cx-ample.
‘1 range long over-

grazed by sheep gradually
changes
in
composition.
In the Mouse
bunchgrass
region of the Sorthmest,
for example,
the fine-leaved
Sandberg
bluegrass (Pea
secunda)
and
Idaho
fescue
(F~stuca
This ultiidahocnsis) are heavily grazed.
mately may result in their partial or complete disappearance.
Mature
plants of
the accompanying
bluehunch
wheatgrass
(Agropyron
spicalum)
are very lightly
grazed.
Seedlings of this species, how
ever, being small and good sheep feed,
have little chance
for survival,
being

either uulled UD or starved out bv” conAfter a number of
tinued close grazing.
years this results in almost pure stands
of rhentgrass
composed largely of the old
coarse plants.
The accumulation
of nngrazed dead material in the plants makes
them gradually
more and more unpalatable to sheep and as R result they characteristically
possess
good to excellent
rigor.
Yet, 8s mentioned
under
the
discussion of density, this range may be
in no more t,han fair condition.

Forage vigor as a criterion may also be
misleading on run-down ranges protect,ed
from grazing
for a few years.
These
ranges may have deteriorated
because of
poor livestock-management
practices
or
hecause the grasses \vere suppressed by a
dense brush cover, or for other reasons.
Whatever the cause, its correction usually
mill restore
the vigor of the grasses.
Within a period of only one or two years
the previously
established
grasses may
show good to excellent vigor.
Yet, they
are so widely spaced, i.e., density is so

RANGE

CONDITION

that the stocking rate is less than
would be expected from the vigor of the
plants. It should be noted in this example, also, that omission of density as a
rating factor would further weaken the
classification.
It is not recommended that forage vigor
be abandoned as one of the criteria for
determining range condition.
It should,
however, be used with care and with due
consideration for the factors that might
make it misleading.

low,

Litter
On open grassland ranges litter has
proved to be one of the most reliable factors employed in determining condition
ratings. Rather generally on open grasslands, an increase in litter indicates an
improvement in condition.
Moderate to
abundant litter provides a surface layer
of organic material that protects the soil
surface from the erosive and puddling
action of raindrops and surface runoff. It
also constitutes part of the raw material
for humus formation.
And, likewise important, an accumulation of litter indicates that past grazing use was not abnormally heavy.
In forested areas, as contrasted with
open grassland, abundant litter may not
indicate unused forage or, for that matter,
that any forage was produced.
The litter
may be derived largely or entirely from
fallen leaves, needles, or other treederived material. This may provide
adequate erosion control and improve the
soil. It does not, however, indicate
range condition as defined by forage-production classes. This fact must be considered in classifying timbered ranges.
A DYNAMIC
Range-condition
planted

the

foot surveys
ice

forage

methods

APPROACH
surveys

reconnaissance

have
and

as a Soil Conservation
evaluation

formerly

used

method.
were
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sup-

squareServThe

compara-

tively

slow

and

gave

results

of no more

value in ranch planning than the more
rapid range-condition method.
The greatest asset of the range-condition method, however, lies in its dynamic
approach. The
reconnaissance
and
square-foot systems classify a range into
forage types based solely on current aspect. They do not indicate whether a
range is improving or deteriorating, nor
do they indicate whether a range once
produced, and is again capable of producing, more forage than at present. These
two methods are, therefore, static in their
approach. The range-condition method,
in contrast, is an analysis of present production expressed in terms of possible
future production.
Emphasis is also
laid on the direction of current changes in
range condition to determine whether
present range-management practices are
benefiting or harming the range (Fig. 3).
This dynamic approach, together with
its relative simplicity, have given the
method a popularity among practicalminded ranchers that the older systems
never enjoyed.
PROPOSED

MODIFICATIONS

Four condition classes
No range survey method yet devised has
proven entirely satisfactory.
Because of
the complexity of forage it is possible that
none ever will be. Several defects, some
of which are remediable, exist in the
method as it is commonly used for surveys
today.
In most instances a breakdown into 4
condition classes rather than 5 would be
adequate. Several years’ field experience
in making range condition surveys indicates that the following 4 classes would
serve in most instances and might possibly be universally adequate:
Excellent : 75-100yO of possible forage
production.

8
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Good: 50-75% of possible forage production.
Fair: 25-50%
of possible forage production.
Poor: Less than 25% of possible forage
production.
Depleted areas would not be classed as
poor condition but would be mapped
separately as “depleted”.
This reduction of the number of classes would simplify field surveys, reduce compilation
time, and provide a breakdown more
readily accepted by most ranchers.
The
slight sacrifice in detail would not adversely affect ranch planning.
Modi$cation for sheep grazing
Sheepmen object to the method because
they say it frequently does not correctly
classify their ranges for sheep use. This
objection is justified, for the method expresses condition in terms of maximum
forage production regardless of kind of
livestock.
Thus, for example, a Palouse
bunchgrass range generally produces the
maximum amount of forage when bluebunch wheatgrass is the principal species.
Bluebunch wheatgrass, however, because
of its coarseness, makes poor sheep feed.
This range, therefore, might rate excellent
in terms of forage production for cattle,
but no more than fair for sheep. If, on
the other hand, the bulk of the wheatgrass
were replaced by Sandberg bluegrass, a
classification according to present standards would rate this range as no more
than fair. Because of the value of Sandberg bluegrass as spring sheep feed, however, the sheepman would probably consider this range as excellent.
And, in
terms of forage production for sheep, he
would be right.
In areas where sheep raising is an important industry separate range-condition classifications should be set up for
cattle and sheep. This would involve
enlarging our concept to permit basing

the classes on kind of livestock to be run,
rather than on total volume produced
regardless of kind of livestock, as at
present.
Preparation of condition guides
The objection is raised by some that
the method is difficult to apply broadly
because, as a prerequisite to its use, descriptive guides must first be made of the
types involved.
This is true. However,
the time required for the field work of
preparing such a guide generally runs into
no more than 2 to 5 days. The training
obtained in observing successional trends
and causes for these trends generally
proves in itself to more than pay for the
Careful analysis of fortime expended.
age types and grazing management problems frequently will show that extensive
areas can be included in a single so-called
type.
This should be true particularly
of National Forest areas or on Indian
Reservations where the local administrative problems common on Soil Conservation Districts may not obtain.
It is believed, therefore, that the time
required to lay the ground-work requisite
to application
of the range-condition
method is one of the definite benefits of
the method rather than one of its drawbacks.
The condition of many of our
public and private ranges today would
seem to indicate that we must be forced
to stop and consider what is happening
to our forage resources.
If the rangecondition method will succeed where previous methods have failed, it may be
worth adopting universally at any cost of
time.
Subtype mapping
Men trained in the reconnaissance or
square-foot survey systems have a tendency under the range-condition method
to make more subtype breakdowns than
necessary.
This can be corrected if the

RANGE
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METHOD

surveyor will ask himself these questions
before mapping a new subtype.
1. Is there enough change in composition, density, erosion, litter, or plant
vigor to indicate a different condit ion class?
2. Is there a marked change in factors
that should affect allowable grazing?
These factors include erodibilit,y of
soils, steepness of slope, direction of
slope, potential productivity of site,
presence of rocks, down timber, or
dense brush.
3. Are there special range management
or other recommendations that apply to one area and not to anot’her
that would be masked if no subdivision were made?
When the answer is no to all 3 of these
questions there will generally be no need
to subtype.
The use of estimates
The objection has been raised that the
condition method, like other widely used
range-survey systems, relies on estimates
rather than on verifiable measurements.
This is largely correct; density and forage
composition are still estimates.
In a
sense erosion, plant vigor, and litter are
also based on estimates.
With due consideration for the inaccuracy of estimates
as compared with exact measurements,
however, the information derived from
condition surveys has proved to be adequate for planning on many hundredthousand acres of range land. This record has extended over a period of several
years, long enough to indicate fairly conclusively that the method is serving its
purpose.
In discussing the adequacy of any
method, the use to which the result,s will
be put should be considered.
Forage
production,
livestock
prices, overhead
and, indeed, most items involved in a
ranch operation are subject to wide fluc-
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tuations.
This being so, there is little to
be gained, and perhaps much to be lost,
by gearing any one operation as, for
example, a forage evaluation method,
down to a higher degree of accuracy.
The means should justify the end, but
no more than that.
A more accurate
system does not seem to be needed in
ranch planning.
Condition ratings in timber
The writer is aware of no unified approach to rating range condition in
dense timber where competition
precludes the production of much forage.
Two approaches seem to be most commonly used. One considers condition in
terms of the effect of livestock upon it;
the other in terms of the effect of all
factors.
Range condition is defined in terms of
potential forage production.
On open
grassland the factor that usually prevents
development to the potential is grazing
pressure from either domestic livestock or
game. animals.
Even
here, however,
other influences are sometimes important.
Abandoned cropland, for example, on
which the native sod was destroyed by
plowing, may rate poor or very-poor
condition.
Reseeding to native or introduced species may be necessary to restore
such areas within a reasonable period of
time to excellent condition.
The potential, however, is still there and the
correct treatment will bring it out.
This same line of thinking should be
applied to forested or, even, densely
brushy areas. Dense timber may produce little or no forage because of competition for light or moisture.
If the
timber were removed or thinned, the
site might produce an abundance of
forage.
Since, therefore,
our assumed
forest is now producing little forage but
could be made to produce an abundance,

10
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it may correctly be classed as being in
very-poor condition.
Whether it may be economically desirable to remove the timber in order to
produce more forage does not seem to be
involved.
The basic fact is that a rangecondition classification is a classification
of forage resources. In making such a
classification, therefore, present as compared with potential, forage production
is the only factor to be considered. For
economic or other reasons it may be
desirable to maintain a dense stand of
timber or brush. Yet, from a forage
production viewpoint, this area is of
little value and consequently must be
given a low condition rating.
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A

S A livestock producer, I am going
to write in a general way about
range conditions and management.
Back
in the early days when the hills were
covered with waving bunch grasses, little
t)hought
was given to the matter
of
preserving
ranges for future generations.
If the great value of preserving
the
grasses had been realized
years
ago,
perhaps the ranges would not have been
subjected to the heavy grazing and other
abuses which unthinking
stockmen
have
resorted to in order to run a larger number of animals on a given area.
It was only recently that government
personnel and farsighted
stockmen
came
t,o realize the fact) that if grazing practices
were not changed, in a few years most of
t)he range lands of this western country
would be almost denuded
of grass and
t,hereafter be of little value to stockmen.
If stockmen in the early days had realized
that those wonderful
stands
of grass
might some day be destroyed
by overgrazing, perhaps they would have exercised better range management.
However,
the present
generation
of
st)ockmen seem more conscious
of the
importance
of range management
and
are attempting
to devise methods
of
improving
carrying
capacity.
Grazing
lands are like livestock;
some produce
better than others.
The better care any
range land receives the better returns it
will make in improved forage for livestock
just as more care of livestock results in
.
better and greater production.
The time of year when the livestock
business
shows the greatest
progress is
when the animals
are grazing on good
ranges.
It is then that the stock put on

Oregon

their cheapest
growth and good flesh.
Contrast
this period with the winter
months
when the overhead
cost really
takes place.
Back in the days when there
was an abundance
of free range with
waving grasses and no controlled grazing,
the livestock operator was only concerned
with the problem of having some meado\\
lands where he could harvest enough hay
to carry his stock through the severe part
He made no provision for
of the winter.
spring pasture nor for summer range other
than the control of some of the water holes
in certain areas.
Many operators never
owned a ranch where they could put up
their own hay but depended
on buying
feed when needed wherever it could be
obtained.
The livestock were not off of
ranges for long periods
and in many
cases roamed the open ranges year-long.
Almost
continuous
usage
resulted
in
When the lands were grazed
overgrazing.
at a time when the ground
was soft,
many of the perennial grasses were entirely
killed out.
This condition brought about the need
of doing something
about
our badly
abused
ranges.
Better
range management has been of great value to the overThen came the task of
grazed areas.
Thanks
to
reseeding
depleted
ranges.
the State colleges, the Forest
Service,
the Grazing Service, and the Soil Conservation
Service-many
experiments
have been conducted
and are still being
carried on by these agencies to determine the best grasses adapted
to the
conditions
in different
sections
of the
West.
Reseeding
of ranges is no easy task.
It requires patience and time.
It is my
11
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belief that on ranges having a fairly good
stand of perennial grasses, it would be a
waste of time and money to try to artificially reseed them.
However, much improvement could be made on these ranges
by strictly controlled grazing, water development, drift fences, good distribution
of stock, better salting methods, and
rotation grazing.
If grass gets a good
start on ranges and is not overgrazed,
some will be left standing to protect the
roots and new growth, and to produce
seeds. It is surprising what improvement can be made on a range in a few
years in this manner, and the range continues to carry a certain amount of stock
while the improvement is under way.
As to reseeding, there are several
things to take into consideration:
1. The type of soil in the area in which
reseeding is to take place.
2. The kind of grasses best adapted to
the soil and the annual rainfall.
3. The character of the range as to
brush or rocks.
4. The manner of reseeding if by hand
or by drill.
5. The necessity of preliminary ground
preparation.
6. Care, if any, of ground after reseeding.
7. The depth which the seed should
be sown.
8. Size of area to be seeded at one
time.
9. Best time of year to seed.
All of the foregoing points are important when considering a reseeding
program, and much discussion could
enter into this subject as to what might
be right or wrong. The proper procedure
for one locality might be infeasible for
another place.
I was much interested recently in a
panel discussion on this subject which
occurred at the annual Feeders’ Day
Program at the Experiment Station at
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Union, Oregon. The panel was made up
of men of many years’ experience.
A
summary of the discussion would be
about as follows:
1. Controlled burning of sections with
a heavy undergrowth of brush and of
sections with a heavy growth of cheatgrass eliminated competition for better
grasses.
2. Reseeding was successful on areas
where soil had been previously plowed
and a good firm seed-bed prepared.
3. More or less success was obtained
on logged-off and freshly burned areas.
4. Broadcast seeding in general did not
prove satisfactory.
5. Controlled grazing was also emphasized; i.e., not to allow too early
grazing or overgrazing.
So much for this over-all picture of our
ranges from my personal observation,
but I would again stress my former statement that range or meadow lands are
similar to livestock in that the more
care they receive the better the results
obtained.
I have never been sorry that I took as
a business career that of a livestock
producer.
I hope to continue in that
business for some time to come. I have
always thought, and still do, that the
livestock
business is as sound and
promising a business as can be found
anywhere in this country of great opportunities.
And I believe it is one of
the most independent.
Surely it relong-range
planning,
quires foresight,
and close personal application; but so
does any other business if it is to be carried on successfully.
In looking over a livestock operation,
four requirements stand out particularly
in my mind. These are: (1) the best
possible quality of cattle, whatever the
breed; (2) ample feed supplies; (3) efficient operational procedures; and (4)
marketing the cattle at their highest

RANCH

MANAGEMENT

value. These are, in a way, interlocking
principles.
Failure to develop any one
of them to the utmost means setting a
heavy handicap upon the whole operation.
We operate a range or commercial
cattle business only. Previous to the
year 1929, aside from running a cow
herd, we bought annually enough oneand two-year-old steers, which, added to
the number we raised, would make from
1000 to 1200 head of steers to be marketed
off .of grass at three years old. During
t,his period of buying steers from many
different breeders, it always developed
t)hat we had some of all the different
breeds. The practice now is to more
nearly operate on a straight breed basis.
We realized that different breeds have
different habits and characteristics, so in
the year the steers were being fitted for
market, they were separated as follows.
The dairy type and any others showing
undesirable qualities were separated from
the rest of the herd as these are the first
to be noticed by a buyer.
They look
and sell better if separated from the
main bunch and also do not devaluate
the better quality and more desirable
steers. Then the remainder of the steers
were classed as to breed: Herefords,
Durhams, or Blacks.
We found that
the steers handled easier, were more contented, fattened
faster,
and brought
higher prices than when all breeds were
This method of operation
run together.
was carried on at a time when feed was
more plentiful in our part of the country
than it has been for the past 15 to 18
years.
After the depression in the early 30’s,
we embarked on a different program and
policy of operation.
We quit buying
extra steers and confined our Joperations
to a breeding program and resolved to
improve the quality of our cattle and to
I could
increase the calving percentages..
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dwell for quite a while upon quality of
livestock as I feel very keenly about this.
It is not a question of breed. Any
manager will succeed best with the breed
he likes. The main point is to have the
best quality obtainable within the breed
of his choice.
On our range we are now
running Herefords, but, in earlier days
In both instances,
we ran Durhams.
our efforts were to get the growthiest,
smoothest, earliest maturing, and most
uniform cattle which we could possibly
breed. Good quality cattle eat little if
any more than poorer types.
Perhaps two great failings of many
cattlemen in this connection are that
they do not cull the cow herds closely
enough, and all too often they buy cheap
bulls to save an immediate cash outlay.
These failings may easily become exWhen cattle have top quality
pensive.
and uniformity, they take on a quicker
and easier finish. In short, they make
good beef faster.
Our cow herd varies from 1100 to 1200
head. The steers are marketed at two
years of age and the surplus heifers as
yearlings.
Under the conditions in our
locality, we have about a 120-day feeding
period. We have a good many fenced
pastures and, of course, use the meadows
extensively in the fall. We also run on
the National Forest.
Under our c.onditions, we figure three quarters of a ton
of hay for weaners, one ton for yearlings,
and one and a half tons for cows. We
calve early, beginning on the sixteenth to
eighteenth of February with mature cows,
and March 1 with heifers, usually having
80 percent of the calves dropped by
April 1. Just now, we are taking considerable pride in our calf crop, which is
right at 95 percent.
The mature cows
beat this a little, but the two- and threeyear-old heifers run around 94 percent,
which brings the average down to 95
percent.
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We are calving two-year-olds successfully. There used to be an opinion in
our country that calving heifers at this
age tended to reduce the size at maturity.
It was thought also that the calf crop
the following year would be light when
the cows were three years old. Our experience does not bear this out. Our
two-year-olds always raise a good calf
and breed satisfactorily the next year.
If there is actually any difference in the
size of a bunch of three-year-olds between
those that calved at two years old and
those that calved at three, it is in favor
of the two-year-old
calving. We are
very careful that our yearlings are bred
under good pasture conditions, and we
also have them on extra good pasture the
next breeding season. We use one bull
for every 20 cows and hold back turning
on the open range until as late as June 10.
It goes without saying that with this
percentage calf crop we are free of Bangs’
disease. That is true, but it was not
always the case. We were experiencing
considerable losses for a number of years
and concluded that we had ‘better take
this matter in hand if we were going to
be successful cattle operators. We then
started a testing program. Our herd was
tested five times the first year, showing 18
percent reactors. The testing program
was followed for five years. On the last
test we found one reactor and one suspect. In the fourth year we started
calfhood vaccination and have continued
that practice to the present time.
Culling of the breeding herd is very
important in improving quality. We
have followed the practice of annually
culling from 15 to 18 percent of the cows.
This might appear to be heavy, but to
rapidly improve the quality it is not too
severe. Those we cull are dry cows, old
cows, those poorly developed, poor milkers, and any undesirable type or cripples.
These “out” cows, as we call them, are
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kept in good pastures throughout the
summer. In early November the calves
are weaned and the cows are continued on
good green feed. By early December
many of them are ready to be shipped,
and the remainder are put on hay and
grain to finish, which requires from 30 to
50 days. Following this practice a calf
is produced and a cow readied for market
in a 12-month period. These “out”
cows are replaced with careful selections
from the top end of the yearling heifers,
selecting those of smooth, uniform type,
well developed, heavy boned, and goodheaded. By this method the quality of
the cow herd is improved and kept up.
Improvement can be seen from year to
year.
For breeding the yearling heifers, the
smaller type bulls that may be in the bull
herd are selected. During the winter
these heifers are fed wild hay in racks and
ample amounts are before them at all
times. About 30 days before calving
time they are given 2 pounds of grain or its
equivalent in some other concentrated
feed. This grain feeding is continued
until they go back on grass. Beginning
as yearlings, the heifers are pastured and
wintered in straight-aged lots. In the
spring when they are three years old,
they are mixed with the mature cows.
We keep a close eye on breeding practices with the mature cows also. Of
course, we have them divided into lots,
and we try to keep special type-variations in like groups. Then we figure out
from our herd of bulls the best type to use
on each of the mature cow herds. The
cows are kept in separate lots on good
pasture six weeks before they are mixed
for summer grazing. During this six
weeks’ period the greater percentage are
bred the way we want them.
The bull is an extremely important
animal in improving the herd, more important than the cow. The cow influ-
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ences her offspring only; the bull affects
upwards of 20 calves each season. Therefore, we are a little cranky on the subject
of bull selection.
The qualities of a
bull, whether good or bad, will be at once
reflected in his offspring.
If his characteristics are good, there is an immediate
improvement in the quality of the herd.
If the sire’s characteristics
are poor,
there is either no improvement at all or
there is a decline in quality.
We do not
go out for the strictly small “show type”
bulls as we feel they are not large enough
for commercial purposes.
Instead, we
buy the top grade of range bulls. We
are very particular when buying bulls to
know that they are descended from a cow
herd that has good milking qualities.
A good milk strain in a breeding herd is
very important
in calf development.
We like bulls of good quality and conformation, with plenty of size, strong
backs and loins, plenty of natural fleshing, well-developed rounds, low set, and
good heads.
A good policy, and one which we
practice, is to remove the bulls from the
regular herd of cattle in early October
and to pasture and feed them well until
t#he next breeding season. It has been
my observation that well-fed bulls are
an important factor in getting a high
percentage of calves that are strong at
birth.
We buy our bulls as yearlings in lots of
around 25 head but do not use them until
they are two-year-olds.
They are wintered separately with plenty of hay and
just enough grain so they develop
steadily without putting on too much fat.
In the early spring, before the regular
breeding season opens, the better type
and most promising are each bred to four.
or five cows and a record kept.
By this
procedure we soon learn which are the top
breeding individuals.
These are later
used with the top-cow lots. It is from
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these lots that the larger number of our
replacement heifers are taken.
Again I
want to repeat that a low grade bull at a
low price is not a profitable investment.
:I’here is no end to the damage a poor bull
can do to a herd if he is continued in
service.
In order to observe the results from
different bulls, the cows in our herds are
identified by a shoulder brand. This is
in addition to the recorded iron which is
used on the hip. A letter is used for
each year and since we do not have a cow
older than 12 years, we use the first 12
letters of the alphabet and then start
over again. Since only 200 heifers are
retained each year, we start, for instance,
with A-l, A-2, and so on up to A-99.
The next 100 head are branded with the
figure first, as l-A, 2-A, and so on.
Thus, the letter designates a certain
year and the figure indicates the cow’s
number.
The brands are about two
inches long and are readily observed.
There is also a special mark for the heifer
calves from the top herd of cows.
The steers are sold about the middle of
September as two-year-olds.
They weigh
around 1100 to 1140 as they come off of
the grass. The entire steer crop is sold
each year, therefore, there are no “short)s”
or cut-backs to be put in the next year’s
steer crop.
After the top heifers have been selected
for the breeding herd, the remainder are
sold off grass in the same manner as the
steers and at about the same time. They
usually weigh around 700 to 735 pounds.
The question of feed is one which is so
obvious that it needs little discussion.
Everyone knows well how profits for the
year disappear when the hay supply runs
out in late winter or early spring before
the grass has started.
All operating
plans, I believe, especially in those areas
where winter feeding is necessary, should
be based upon having a few stacks of hay
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left at turning-out time. Just as important, of course, is provision for ample
summer range and fall and spring pastures.
Too much emphasis cannot be placed,
on the importance of winter care of livestock. They are at the mercy of the
owner when confined in small fields, in
some cases with little or no natural
shelter, with bad feeding conditions and
perhaps a rationed amount of feed.
During the severe winter months when
stock really need care and attention,
they should have plenty of feed to maintain their vitality and disease resistance.
The young stock then will continue to
grow, and the cow will be able to raise a
good calf. The young, growing animals,
such as weaner calves, should have feed
that contains plenty of protein.
They
grow and develop much better when
supplied with such feed. Classing cattle
for winter feeding is extremely profitable.
For instance, in a bunch of weaner calves,
they can easily be classed in three lots:
the younger and thinner ones; the inbetween kind; and the .earlier, betterdeveloped ones. By this method more
attention can be given those requiring
extra care which is not possible when all
are together.
This
same
procedure
should also be carried out in the rest of
the herd. There are two reasons: it
helps the development of those that need
it; and it builds up vitality and makes
disease-resistant.
Wind
them
more
breaks and brush shelter are extremely
helpful in the winter care of stock.
Another point of much importance in
the wintering of stock is the manner in
which the hay crop is handled.
It should
be cut and cured at the proper time to
insure the proper retention of its important nutrients and vitamins.
Hay that
is baled or put in stacks before it is over-
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ripened is high in proteins, high in vitamins, and high in feeding value.
We are very careful not to overgraze
our pastures and range allotments.
The
cattle are rotated between pastures as
much as possible, but we cannot always
work out an ideal rotation program because of the practical conditions involved.
In the fenced pastures, the fences are not
always on section lines but run according
to contour of the land and relationship to
available water.
Our practice has been
to turn out after the grasses have a good
start.
One other point we think very
important is placing of salt before the
cattle are turned out, which then is done
in relation to the salt location.
Under
this plan the cattle are quickly and easily
established on the range where wanted.
Of course, there are many other points
involved in the actual work of managing
a commercial cattle herd. Close personal
observation cannot be slighted.
Many
of the factors in management which contribute to profits result from close observation of little points by the manager,
which would entirely escape a foreman or
other employee.
During all the years of
our livestock operation I have given personal supervision to all activities and have
never had a foreman.
I have experienced both the ups and
downs in the livestock business.
Some
of the downs have been pretty trying;
some of the ups have been pretty encouraging, as has been the case recently.
On
the whole it has been an exceedingly
pleasant experience, and I believe if the
young men in this business observe the
four major principles which I have
pointed out, quality of stock, *feed, sound
operation, and marketing cattle at their
highest value, that they, too, will have an
and reasonably
prosperous
enjoyable
career.
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URING
the period that civilized
man has held dominion over the
Southwest,
dwarf forests of invading
shrubs and small trees have insidiously
taken possession of millions of acres of
the remaining uncultivated
grassland.
Acreage of mesquite
alone in Texas
and Oklahoma is greater than the area
of the state of Wyoming.
Many have been deceived into believing
that trees and brush moved in like a
plague or passover and killed out the
grass (13), but that viewpoint is slowly
dying out as the real cause of grass destruction and brush invasion is being
understood.
The primeval grasslands that were free
of brush stayed free of brush because the
dominating grasses had the strength to
hold the land against invaders.
When
livestock crowded the ranges and ate
down the best grasses first, the lower class
plants which succeeded them were not
strong enough to hold off the aggressive
brush and trees.
The original native grasses grow with
trees and brush when correct grazing is
practiced.
On heavily
grazed
brush
ranges, the only traces of original grasses
are usually found within the thorny
basal branches of brush, which guard the
grasses against grazing animals.
One
Texas ranchman says that a sure clue to
range improvement
is when grazing
lightens up so the good grasses can “come
out of the bushes into the open”. Cedar
and other evergreen plants with dense
horizontal spreading branches shade the

Service,

Fort Worth,

Texas

ground so completely that they afford
little or no sanctuary to grasses.
While the good grasses may flourish
in brush land, they can never reach excellent condition until the trees or shrubs
are killed out.
Successful
removal and control of
dense stands of undesirable woody vegetation gives farmers and stockmen a major
opportunity to conserve water and to
increase forage production.
In areas
where there are dense stands of useless
woody vegetation more water is lost by
transpiration
through the leaves each
year than runs off down the draws,
streams and rivers (1).
For the most part woody plants on the
range are water hogs. Some, like mesquite, require two to four times more
water to grow a pound of dry leaves than
do grasses.
WOODY PLANT INVASIONS
Woody plants have spread and increased in density since domestic livestock first began intensive grazing of the
original grasses and forbs.
There are
numerous written accounts by scientists
about this. Ferdinand
Roemer
(10) ,
father of Texas geology, describes the
vegetation found on Mission Hill well
enough that present day comparisons
can be made easily. Mission Hill lies
two or three miles west of New Braunfels,
Texas, along Highway 46. Writing in
1846, Roemer says :
“As soon as we reached the summit of
the hill, the cedar forest ended. An
17
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open, grassy plain, broken only here and
there by brushwood and scattered liveoak trees, spread out before us. It extended to Mission Hill about two miles
distant and we had to follow a narrow
Indian trail to reach it.”
“Mission Hill, . . . is a small round hill,
covered with shrubs.
From its summit
one has a panoramic view of the surrounding hilly country, which is almost
barren. Only here and t,here a sparse
growth of trees is seen. . . . The fauna
was also not well represented on these
heights.
Lindheimer’s
dogs chased a
few rabbits of the small American species
(Lepus nanus Schreber) and at another
time we saw a black wolf slinking through
the high grass.”
The Mission Hill panorama described
by Roemer has been modified. Today,
a ragged forest dominates the scene.
Two short grasses, buffalograss and curlymesquite, and numerous weeds have replaced the “high grass” that Roemer
referred to. Ashe juniper, also called
blue-berried
cedar, migrated from its
original canyon habitat
and. is interspersed on t’he uplands with live oak,
mesquite, hackberry, cactus, and a variety
of invading
underbrush.
This
range is probably less than half as productive as it was when Roemer saw it
over one hundred years ago.

been unable to invade ranges dominated
by competitive grasses. The rare areas
of excellent grass demonstrate the value
of original plants in controlling brush
invasion.
On many ranges, however,
there no longer are enough choice grasses
left to colonize the ranges naturally.
Before such ranges can be improved to
the maximum, the best grasses will have
to be brought back artificially by planting.
On many ranges the only remaining
good grasses are found within the protective low-growing branches of trees and
bushes. Once these protective nurseries
are removed the remaining seed stock of
good grasses is killed when heavy grazing
is continued.
Artificial seeding is generally far more expensive than natural reseeding would be through correct management.
Correct use of forage must be practiced
or the remaining nursery stock of grasses
formerly protected by bushes and trees,
will be killed and seed stock will be
forever lost.
A good stand of vigorous climax grasses
is nature’s best defense against invading
shrubs and trees. This shows up plainly
on two adjoining ranges on the Kerr
County Soil Conservation District near
Center Point, Texas.
One of these is in
fair condition, the other in good condition. That in fair condition had 456
COMPETITIVE GRASSES HELP CONTROL cedar trees per acre; the other 196. The
BRUSH INVASION
cedars had invaded the latter area back
The most efficient natural enemy of when it too had been in fair range condibrush is vigorous grass of the kind that
tion (8).
dominated when the prairies and plains
Control and final riddance of brush
were first settled.
This natural defense
resolves itself into a major task because
has been broken down on too many
of the threat to the livestock industry.
ranges by intensive grazing that has killed
Millions of dollars of income is lost each
or reduced the number and decreased the
year because of brush. Millions already
vigor of the good grasses. Fortunately,
have been spent trying to kill and cona few areas remain where sound grazing
trol it. More millions must yet be
spent to find effective killing and mainmanagement has prevailed.
Brush has

WOODYPLANTSIN TEXAS AND OKLAHOMA
Large sums must be
tenance methods.
devoted to seeding and managing grasslands correctly to prevent reinvasion of
unwanted woody vegetation.
Landowners have waged aggressive
killing campaigns against brush for several decades. In spite of their efforts,
woody vegetation is still spreading faster
than curative programs are controlling it.
There are a variety of reasons why current control methods have failed to rid
the ranges of brush. Too often overuse
of ihe forage paralleled brush killing work.
That gives native vegetation no opportunity to revive and check reinvasion
of brush. In some cases where light
grazing accompanied the brush killing
operation, the range plants provided no
competition against brush seedlings because they were sometimes lower in the
plant succession scale than the brush.
Most of the undesirable woody plants are
difficult to kill because of abundant
sprouting root buds which machinery and
chemicals often miss. Brush which can
sprout from roots makes vigorous revival
unless the live buds are uprooted or killed
by fire or chemicals such as kerosene,
arsenic, ammate, and hormones. New
plants continually
are growing from
buried seeds which sometimes remain
viable for many years. The U. S.
Forest Service reports that 40-year-old
mesquite seeds germinated at Tucson,
Arizona (9). Seeds of many woody
plants continually are being brought in
from adjoining seed sources by birds and
mammals.
EXTENT OF WOODY

PLANTS

Following is a table listing a few of the
more important woody plants and the
acreage they occupy in Region 4 (3) of
the Soil Conservation Service.

Approximate
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acreage of several wood3 plants in
Texas and Oklahoma
TOTALACREAGF.

NAME OF PLANT

Texas

1
Mesquite . . . . . . . 55,000,000
All cedar. . . . . . . . 18,000,OOO
Live oak.. . . . . . . . 20,000,OOO
Shinnery oak. . . . 8,800,000
Guaj illo . . . . . . .

6,800,OOO

. . 6,380,OOO
Creosote bush. . 16,300,OOO
Tarbush. . . . . . . 12,100,OOO
Wild rose.. . . .
40,000
Huisache . . .

Sand sagebrush..

6,400,OOO

Oklahoma

3,000,000
Not determined
Not important
1,000,000
None present
None present
None present
None present
None present
600,000

Blackjack oak and post oak which are
not included in the table occupy a greater
area then mesquite in Arkansas, Louisiana, Oklahoma, and Texas. It is doubtful if these two trees have extended their
range perceptibly in the past hundred
years, but there is distinct evidence that
they have increased in density because of
faulty grazing and unsound forestry
practices.
Some of the woody pIants are not
completely troubIesome or worthless unless they occur in dense stands. Small
amounts of live oak (14) and guajillo
provide some desirable forage. Mesquite, post oak, and blackjack oak,
shinnery and many other trees and
shrubs that invade are eaten by animals
during certain seasons and also during
drought or other periods of feed shortage.
However, when conditions prevail that
allow for a general displacement of
choice grasses by brush, livestock forage
is decreased and usually the erosion
hazard is increased.
Ranchmen welcome widely scattered
mottes for shade and wood, but most
woody invaders cannot be tolerated in
any sizable amount. That’s because
trees like mesquite, huisache and redberry juniper can be compared to tumors
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in that they increase and finally become
The final goal
exceedingly bothersome.
for control of many such plants must be
extinction of the species. Otherwise, seed
sources remain a constant threat.
Ashe juniper and eastern redcedar

per has no obvious commercial value. It
is especially pestiferous and costly to kill
because of its active sprouting bud zone
with its dozens of dormant sprouts
ready to thrust forth whenever the sur-

grown in favorable sites often have considerable commercial value since they
yield posts, veneer and cedar oil. They
don’t sprout from roots and they can .be
killed by fire, dozing, chopping, and
probably with 2,4-D
applied on the
lower trunk. The scrubby redberry juni-

Despite certain virtues ascribed to
mesquite, ranchmen generally have no
active sentiment for it. The value of
mesquite beans as drought emergency
feed is not great because the beans
produce poorest in droughts. They provide improper fare if grazed alone.

face parts are cut back.

WOODY

PLANTS IN TEXAS AND

Mesquite has never forestalled the effects
of drought nor made it possible to carry
livestock through extended dry periods.
Forced sales of livestock because of

drought has been severest in areas where
mesquite is abundant.
Some claim that mesquites help put
sizable amounts of nitrogen in the soil,
but this appears to be untrue. Chemical
analyses made by the Soil Conservation
Service of soils from 11 major mesquite
areas in Texas showed no nitrogen advantages from soils under mesquite trees
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over adjacent soils from pure grassland.
Neither did mesquite roots of grown
trees or seedlings display nitrogen nodules.

HISTORY

OF BRUSH

CONTROL

Men have contrived to rid the ranges
of encroaching woody plants since pioneer times. Before then the Indians
used fire to clear land for corn, and they
sometimes set fire to the ranges grazed by
their enemies’ game. Millions of acres
of brush and trees have been handgrubbed,
bulldozed,
plowed,
sawed,
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cabled, kerosened, and sprayed from the
air. Some stands have been worked over
four or five times in t’he past fifty years.
C. J. Whitfield, of Soil Conservation
Service Research Division at Amarillo,
Texas, has results from seven years of
research work on mesquite control which
was started on the Jay Taylor ranch
near Vega, Texas, in 1941. These are
given in the following table.

COST PER ACRE

MAN-HOURS
PER ACRE
ERADICATION

Me-

dium

---
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Oklahoma,
that: “The average
yield
of grass on fully cleared land was five
times that grown on land 90 per cent
shaded by blackjack
and post oak.”
They removed original stands of blackjack and post oak with saws, bulldozers
and tree dozers. Small trees were killed
with ammate and larger ones with sodium
Sumac and oak sprouts were
arsenite.
kept down with mowers and brush
beaters.
Dave Savage, of the Southern Great
Plains Experiment
Station
at Woodreports satisfactory
ward, Oklahoma,
results in control of sand sagebrush,
skunkbush sumac, sand plum, and many
range weeds with 2,4-D sprayed from an
airplane.
Savage
states
that,
“Sand
sagebrush and many range weeds can be
controlled much easier and more effectively with 2,4-D than with a mower.
Applying the chemical at the per-acre rate
of one pound of acid equivalent, 4 gallons
of water, and one of diesel oil with an
airplane at adjacent flight intervals of 30
feet in 1947, completely eradicated 80
per cent of the sagebrush plants and
greatly reduced the vigor of the remainder.” (12).
Per-acre beef yields on the Woodward
Experiment
Station were nearly twice
greater for ranges sprayed from the air
than similar untreated ones. Landowners
in the sand sagebrush belt of Western
Oklahoma and the Texas Panhandle
have sprayed brush and range weeds on
more than 100,000 acres of rangeland
Commercial
during the past two years.
air services have provided planes and
chemicals for about $2 to $4 an acre (12).
The Soil Conservation Service has assisted local soil conservation districts in
developing brush and weed control programs as part of a coordinated soil conservation program.
Recommendations have been based on
research results from the Amarillo Soil
Conservation
Experiment
Station,
the

-~__%
1I
Dense

dFi

Handgrubbing.. . $19.49 $31.96,55.7
Kerosenebasin
13.23 18.1727.1
Kerosene-pour
4.02 14.67 2.8
Rootcutter..
3.40
5.86, 0.8

Dense

91.3
36.8
10.5
1.6

85
92
76
63

Whitfield states, “If care is used, a
consistent kill of 80 to 90 per cent can be
obtained with the kerosene-pour method.
The procedure followed in the research
work was to measure a quart of kerosene
in an opened-top container, pour the oil
on the ground at the base of the tree and
let it soak into the soil so that the bark
of the underground trunk was saturated.
The quantity of oil was always carefully
measured and the amount applied varied
according to the size of the tree. Digging
several feet into the ground a day after
treatment showed whether enough kerosene was being used to penetrate deep
enough to soak the underground buds
that are found at the junction of trunk
and roots a few inches below the soil
To be effective, whatever treatsurface.
ment is used must kill the buds; otherwise they will sprout and make the infestation worse than it was to start with.”
Harley Daniel,
H. M. Elwell and
Maurice B. Cox, of the Soil Conservation
Service, report from the Red Plains Conservation Experiment Station at Guthrie,
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Red Plains Soil Conservation
Experiand others. Best mement Station,
management
chanical,
chemical
and
methods recommended by these stations
and by experienced landowners have been
tried.
Also, soil conservation
district
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various
undesirable
kinds of moody
plants and weeds by spraying chemicals
from airplanes.
The 2,4-D, plus a new
spreading and penetrating agent, is the
brush and weed poison being used.
While it is too soon to predict the final

cooperators have carried on numerous
field trials with 2,4-D, ammate, kerosene

results, the effects are being closely
matched.
Several thousand acres have

and

been sprayed (Fig.

diesel

oil.

1).

orgenization.

the

Current results from airplane spraying

and cheapest kill on
huisache. Water
solu-

are summarized as follows: Hog plum
was killed near Fort Worth, Texas, and

tions of various 2,4-D compounds killed
a multitude of nxeds like plantain, annual horsemint, broomweed, bitterwed,

one species of Yucca was killed near
Granbury, Texas.
The palatable shrub,

Kerosene

has continued

most, thorough
mesquite
and

to

give

lambsquarter,
ragweeds-including
the
perennial western ragweed, Canada flea-

black dalea, escaped vit,h no substanital
damage noted after two months.

are

Prairie sumac appears to be mortally
affected by the spray.
Examination of
buds and rootstocks showed at least 50

cooperating
with Stull Bras., Inc., of
Sebree, Kentucky,
in attempts to kill

out of 52 defoliated specimens dead.
Surface parts and many root buds of

bane, and pigweeds.
Several soil conservat,ion districts
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skunkbush sumac were dead, but some
roots were still alive on September 6.
Condition of sprayed live oak was similar
to that of skunkbush sumac, except more
of the stems and root buds were still
alive. Shinnery oak was turning brown
and buds and roots were killed on a few
plants. Action on this plant apparently
is slow. Grass was specked but generally
uninjured, except that the threeawn
sprayed June 1 was set back.
Mesquite defoliation took place within
one to two weeks. Examination of buds
and roots showed several trees were
dead. A good many mesquites developed
some limb sprouts but rare few had sent
up root sprouts by early September. Similar reports have been made
from other ranches where mesquite was
sprayed.
Cattle prefer the sprayed grass and
concentrate on such areas. Grass formed
numerous seed heads on unsprayed areas
but leaves and seed stalks were eaten
completely on sprayed grass.

3. The pull-type root cutter is hitched
behind a tractor. Its blade, raised with
a hydraulic lift, cuts 12 to 18 inches below
the surface.
4. The brush cutter has a v-shaped
blade attached firmly <to side frames.
Cutting edges are scalloped much like an
old-fashioned hay knife.
5. The stinger blade digs out small trees
that cannot be forced out by a tree dozer.
It is a narrow plate centered in the middle
of, but extending below, the dozer blade.
6. The brush beater, constructed at the
Red Plains Experiment Station, has high
steel wheels, steel gears and an eight-inch
drum for chain mountings.
This type
machine works well on brittle shrubs like
creosotebush, threeleaf, and skunkbush
sumac and on sprouts and weeds on
rough or stony land where mowers and
saws cannot be taken.
7. Saws, mowers, and clippers. Large
circular saws have been used to cut dense
brush. Old brush is removed and sprouts
are cut in succeeding years at a time when
root reserves are low. Trials are being
WOODY VEGETATIONCONTROLMETHODS made to see if continued mowing will
exhaust root reserves and finally kill the
The three best known methods of
plants. Sprouts are cut either with
controlling woody vegetation on grazing
circular saws, mowers, brush beaters, or
lands are: Mechanical,
chemical, and
stalk cutters (Fig. 2).
biological.
8. Cabling has been used quite a bit on
stiff heavy brush and low-branching and
A. Mechanical equipment methods
shallow-rooted trees. Double cables are
1. The tree dozer is composed of a attached to two tractors which run
tractor to which is attached a gigantic
parallel and drag the cable between them,
push-bar or bumper with a cutting edge pulling over trees and brush. Large
that pushes the tree over, exposing the cedar, live oak, post oak, blackjack oak,
roots. These then are freed from the
and mesquite are easiest to cable.
ground by a v-shaped concave blade that
Methods which disturb the sod least
also has a cutting edge (4).
and remove the root buds allow the
2. The root cutter has a three or four
quickest range recovery.
The tree dozer
foot blade set in front of a tractor and is good from this standpoint. Where
operated on a hydraulic lift. The blade
seeding is essential to re-establish a grass
gouges deeply enough to sever roots below
stand, the root cutter probably provides
the bud zone and to lift the tree out of an advantage.
The brush cutter and
the ground.
saws provide only temporary benefit un-
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of sprouts becomes part of
operation.

1. I’ouwd lxrosene treatment proved to
be a satisfactory and economical method
of killing mesquite on t,hc Amarillo Soil
Conservation
tima&

Experiment

St,ati”n.

Es-

arc that of all of the Oklehomn

and Texas meswite
land wvorked on,
more than 80 per cent has been trcuted
with kerosene.
The kerosene treatment calls for saturating t,he soil at the base of the tree with
kerosene applied with a power spray “I
by gravitation.
Hand pouring with a
long-handled dipper commonly is used.
From one pint to one quart of kerosene is
usually enough for each tree, hut the
amount varies with size of the tree,
number of branches originating from the
crown, and type

of soil.

Trees

on clay
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soils require more kerosene than those “n
sandy loam.
The bud c”nc must become
saturated if the tree is to be killed.
Mesquite can 1)” killed anv time of year,
but spring, summer, and fall treatnAt
are most common.
The soil must be
dry.
Huisache responds to kerosene very
much as mesquite does.
Contractors

deal

have tnkrn

of kerosene

over

treatment.

3. great

Costs run

$10 to SlG per acre at, present.
2. Sodium nrsenite.
This chemical provides one of thP surest and most economical means of killing root sprouting trees
and shrubs. It seldom is used because it
is ext,rcmely t,“xic to humans and animals.
Trees or shrubs should be saved off
smoothly near the ground and the flat
stump

painted

mit,h liquid

senite.
3. Ammate.
hmmonium
(ammate) is not poisonous

sodium

ar-

sulfnm&
to livetack
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but when applied properly it is fatal to
trees and prevents root sprouting.
To
kill trees, small cups should be chipped
out around the trunk.
The cups should
be spaced about two or three inches
apart.
One tablespoonful
of ammate
crystals is enough for each cup. Trees
should be left standing for a year.
Treatment gives best results in late summer, fall or winter (11).
Dense sprouts are harder to kill than
big trees, although they can be subdued
by spraying ammate on green leaves and
twigs. The Forest Service recommends
a spray made by dissolving four pounds
of ammate crystals in one gallon of
water. Where there are 300 trees per
acre running from one to eight inches in
diameter, the spray cost runs about $4
per acre. Cost for treating dense sprouts
from one to three feet high runs $15 to
$20. Labor is additional (11).
The Forest Service has found that ammate crystals give good results on sweet
gum, black gum, elm, ash, cypress, bay,
ironwood, willow, blackjack,
red oak,
post oak, pin oak, water oak, ,and pine.
Heavier treatment must be given to slow
reactors like hickory, bitter pecan, beech,
persimmon, and white oak (11).
Spraying has worked best on young
sprouts of oaks, sweet gum, hickory,
sumac, willow, bay, and black gum.
Extremely
heavy dosages of ammate
spray will kill Ashe and redberry juniper,
but the cost is prohibitive.
4. 2,4-D.
2,4 dichlorophenoxyacetic
acid is the chemical title of 2,4-D which
was introduced in 1944. It has become
renowned for its selective qualities in
killing some broadleafed weedy herbs
without damaging
certain crops (6).
Its value for killing woody vegetation has
not been learned thoroughly, but the
possibilities in that field are beginning to
outdo original expectations.
It is nontoxic to humans and livestock.
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The common formulations of 2,4-D
are the amines and esters, which are
liquid, and the sodium salt, which is sold
in dry crystals.
2,4-D is probablv absorbed by the living surface cells of leaves,
stems, and roots of plants.
This hormone herbicide is translocated throughWhen placed on the roots,
out the plant.
the hormone is probably taken into the
vascular system and transported from
roots up the stem through the xylem.
Absorption
and translocation
of the
hormone differs in the leaves from that in
the roots. Once absorbed by leaves, the
chemical is distributed through the plant
in the living cells very much like starches
and sugars are transported.
The same
conditions that favor maximum translocation of starches and sugars also favor
greatest translocation
of 2,4-D.
The
hormone appears to check plant growth.
Respiration of plants is increased; rapid
depletion of available carbohydrates and
food reserves must be responsible for the
herbicidal qualities of 2,4-D.
The hormone is absorbed and translocated best by leaves that are well expanded and grown in the sun. Where
the hormone is applied to upper stems,
translocation moves both up and down
the plant; but when 2,4-D is applied on
a stem or trunk near the ground, translocation is first generally downward with
an upward movement later.
When Stull
Brothers Weed and Brush Killer was
sprayed from the ground onto the trunks
of young Ashe juniper, killing of roots,
stems, and leaves occurred within two
weeks or less.
5. Fire.
Fire has been invoked by
many to explain the scarcity of brush in
It is alleged that recurring
early times.
grass fires kept trees and brush under
control.
It is paradoxical that fire has
been unsuccessful as a means of killing
and controlling most of them now. Being
active rootsprouters, mesquite and red-
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berry juniper survive fire better than
grass does.
Lighted
cigarettes
and
matches carelessly dropped along highways cause more fires than were common
in olden times. Where grass has been
eaten out, the replacement crop of annual
weeds makes as good or better tinder than
grass. Some of the most constantly
recurring fires are in the Texas brush
country where mesquite is the densest.
In 1946, thirty areas burned in August
were checked for mesquite survival six
weeks after fires. Stems of 60 percent
of the seedlings survived t,he fires.
Most of those whose stems had burned
were already sprouting from roots. Only
10 percent of the old trees were burned so
badly that the tops were killed and all of
t)hese had begun to root sprout.
Only a
small percent of the young trees had tops
killed and these had begun to sprout from
roots. Examination of old burn scars on
trees showed that fire had been common
in the area. Landowners
along the
highways said that annual burning was
common.
The Spur, Texas,
Statiori
reports
“Burning the grass during the month of
February on two successive years destroyed only 31 percent of the seedlings
less than one year old and none of those
older than one year.
Intensive grazing
with lambs failed to kill the young plants”
(5).
C. Biological methods
The operations of man and animals
constitute the major biological influences
to be considered in controlling spread of
woody vegetation.
Through the art of
correct grazing use, brush eradication plus
reseeding of areas where original grasses
are gone will, in time, develop a competitive cover that will hold out invading
worthless plants.
Under such an improved environment many of the animals
which help spread seed of undesirable
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plants will decrease and most of the seed,
which the remaining animals spread, will
fail to germinate in the unhospitable seed
beds of the grasslands (2).
In his review of cedar problems in
Oklahoma and Texas (15)) Simon Wolff,
of the Soil Conservation Service, Regional
Office, Fort Worth, found that the following wild and domestic animals spread red
and blue-berried juniper seed: Robins,
mocking birds,. and many other birds,
jack rabbits, cottontails, foxes, ringtails,
coyotes, and sheep.
There are probably over 100 domestic
and many wild animals, plus numerous
birds, that eat and spread mesquite seed.
Domestic animals transferred from mesquite areas should be corralled and fed for
three days before they are turned out on
mesquite-free range. C. E. Fisher of the
Spur, Texas Experiment
Station, and
Jess L. Fults, of the Amarillo Soil Conservation
Experiment
Station,
report
that when they fed mesquite seed to
mules, 54 percent passed through in
viable state; with calves it was 49 percent
and with lambs only 12 percent (5).
The following animals generally are
regarded as mesquite seed spreaders :
cattle, horses, mules, goats, deer, peccary, cottontail
rabbits, jack rabbits,
and coyotes.
Others suspected are foxes,
raccoons, skunks, opossums, buff alo and
antelope.
Those that apparently digest mesquite
seed are : gambel quail, Arizona scaled
quail, white-winged dove, mourning dove,
white-necked raven, turkey, wood rat,
kangaroo rat, mice, Colorado rock squirrel, Rio Grande ground squirrel, Texas
antelope squirrel, squirrels and prairie
dogs. Prairie dogs, however, keep mes- ,
quite growth cut off around their towns.
They clip off new shoots as they grow.
Apparently the prairie dogs chew off
brush and other tall growing vegetation
that obstructs their view of approaching
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enemies.
Prairie dogs are animals indicative of run-down ranges.
Weevils bore into mesquite bean pulp,
rendering pods unfit for storage.
Over
thirty insects attack mesquite, but none
appear to be hostile enough or aggressive
enough to serve as an eradication hope.
Coating off brush has been regarded as
a beneficial practice for many years.
However, grazing generally has been so
intense that many goats .and much grass
have died, soil has been exposed to
er.osion, and the brush not killed.
Two
soil conservation district cooperators have
demonstrated on their grazing lands that
goats can be used to control brush advantageously provided sprouts are grazed
off quickly and animals moved to other
pasturage to avoid damaging grass.
Joseph M. Vander Stucken, Chairman
of the Board of Supervisors, Edwards
Plateau Soil Conservation District, has
improved his grass stand and kept down
live oak and shinnery oak sprouts and
maintained his goats in thrifty shape on
his Sonora, Texas, ranch.
tJ. D. Coffey, of Richland Springs,
Texas, a cooperator on the San SabaBrady Soil Conservation
District
has
doubled his bluestem grasses on cutover
blackjack oak and post oak land in 10
years by goating oak sprouts (7).
Both men run a large number of goats
on a comparatively small area of sprouts;
when sprouts are cleared out the goats
are shifted to fresh sprouts and grass.
Soil is improved, grass and goats thrive,
and oak is thinning out from slow starvation.
SUMMARY

1. The mass invasion of undesirable
woody plants onto millions of acres of
range lands in Texas and Oklahoma constitutes a major economic and conservation problem.
, 2. There is need to reestablish a cover

of competitive original grasses and forbs
through correct forage management and
seeding of areas that are short of adequate
seed stock.
This often may go hand in
hand with programs of mechanical and
chemical control of woody plants, but
the former must progress rapidly to
check further aggression of unwanted
woody plants after control measures have
been used.
3. Many
mechanical
and chemical
methods are beneficial, but none thus far
devised completely
eliminates reestablishment of woody vegetation.
Unless
treated stands have had follow-up programs applied, infestations have become
reestablished,
often denser and more
formidable than before.
4. Should a method be found that
completely kills all living woody plants
on a range, there still will remain a long
vigilant job of killing new plants that
germinate from seed each year. Mesquite, for instance, may keep on sending
up seedlings for 50 years or more after
all trees are dead.
5. Therefore, maintenance of cleared
stands through good management plus
mechanical or chemical methods must go
on without let-up indefinitely.
6. A number of mechanical andchemical
methods already in use can be used effectively and economically as time goes on.
Through experience, these methods will
be improved and can be applied more
economically.
7. Several of the known methods that
are being used to complete the first step
in control can be used even better for
maintenance.
Dozers, brush cutters, saws, beaters
and mowers will have a constant value in
The heavy
many types of maintenance.
brush cutter can be used on cleared land
to keep down sprouts.. Repetition will
not be required yearly and in some instances repeat cutting won’t be needed
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more than once each three or four years.
Spraying, both from airplane and from
the ground, with 2,4-D or one of its
more effective successors will probably
provide one of the fastest, most effective
and economical maintenance
methods.
Greater mobility, speed and selectiveness,
plus uniform distribution
of solution,
gives spraying from airplanes advantages
in original application,
as well as in
maintenance.
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Forage

ROBERT
Southern Forest Experiment

Weight
Ranges

S. CAMPBELL
Station,
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Forest
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Federal Otfice Building,

0

PEN forests in the Louisana uplands
produce 2500 pounds
or more of
grass per acre per year (Fig. 1A).
But
adjacent
l&year-old
plantations
of pine
or good stands
of second-growth
pine
may not produce more than 250 pounds
of green herbage per acre; most of it is
covered by pine litter which weighs 6
to 10 tons per acre (Fig. 1B).
On southern forest ranges we are using
actual weight of herbage as the basis for
measuring
forage production
and ground
cover.
The method is simple, concrete,
and w-e11 suited
to conditions
on the
ground.
It is an adaptation
of the weight
est,imate
method
devised
by Pechanec
and Pickford (S), f or use in determining
grazing
capacity
on western
ranges.
Their method
requires
actual
clipping
and weighing of herbage on training plots;
then weight estimates only on temporary
plots to inventory
range forage by species.
They used plots 100 square feet in size.
Our adaptation
of the method aims at
weight measurements
of vegetation
as
forage, as an ecological response to forest
or range management,
or as fuel, according to the purpose of the study.
In
inventorying
herbage,
our procedure
is
to actually clip and weigh the total yield
by herbage
classes, while the species
weight composition
is estimated.
In 1944, the method was tried on plots
ranging
from 4.4 square
feet (0.0001
Weights
acre) to 100 square feet in area.
for the smallest plots varied too greatly to
yield significant results with a reasonable
number
of samples.
The largest plots
produced
more herbage
than could be

New Orleans Id, Louisiana

harvested or weighed conveniently.
The
size plot finally selected after much trial,
error, and analysis, was 9.6 square feet in
area, or a square of 3.1 feet on a sideabout halfway between a square yard and
a square
meter
(1). Under
average
herbage conditions,
this size of plot gives
a reasonably
low error, and only 10 to 15
plots are needed to sample a vegetation
sub-type.
It is about the easiest size to
work with, and its area is such that when
herbage is weighed in grams, the production per acre can be calculated in pounds
simply by multiplying
the number
of
grams by 10, i.e., grams-per-plot
times
10 equals pounds per acre.
Obviously,
small amounts
of grass can be weighed
more easily and accurately on gram scales
than on pound-ounce
scales.
Moreover,
metric weight values are better suited for
field records and initial
computations.
Final values are in pounds per acre.
It was found that plant density cannot
be used as a satisfactory
measure of forage
production
and ground cover.
A range
that usually has 0.6 to 0.8 density supports less than half that cover throughout
the season following a spring burn, even
though weight of herbage produced may
actually be greater after the burn.
The equipment
used in determining
forage yield by clipping and weighing is a
pair of sheep shears, a spring scale of 500
grams capacity,
a 3.1 feet square wire
frame made of ‘welding rods 4 inch in
diameter,
paper bags in which to weigh
and keep samples, and record forms.
Field procedure
is to place the wire
frame on the sample point and to un30
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tangle the vegetation
underneath
so that
the frame will rest near the soil. The
various components
are then clipped and
weighed (Fig. 2).
The material is gathered and weighed in this order: Litter
(pine and oak leaves), old growth (previous season’s herbage), weeds, and grass.
Segrating of individual
species is usually
impractical;
actual weights are obtained
by herbage classes and where desired the
species
composition
is estimated
and
then revised
to check with the total
qctual weight.
Weeds usually are separated into legumes and others.
Where
browse is present, the leafage and twigs
on branches in or over the plot and within
reach of catt,le are also harvested
and
weighed.
To account for total production on grazed ranges, estimated
utilization of current herbage by classes and
species is recorded with the green weight
data.
Field samples are saved to obtain
air-dry weights of green herbage, or of all
material if it happens to be wet.
The method is varied to fit conditions
or objectives.
For permanent
plots that
should not be disturbed and for extensive
herbage
inventories,
for example,
the
Howweights of material are estimated.
ever, this requires periodic clippings
of
plots to train workers in estimating.
In
experiments
on the relationship
between
density
of forest stands
and herbage
production,
the tree stand surrounding
t,he forage plot is recorded also.
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This method
of determining
forage
yield has been tested on thousands
of
plots and under conditions
where the
forage varied from 10 pounds
to 5000
It is being
pounds of herbage per acre.
used at four branches
of the Southern
Forest Experiment
Station where range
Alaresearch
is underway:
Brewton,
bama ; Gulfport,
Mississippi ; Alexandria,
SpeLouisiana ; and Harrison, Arkansas.
cific examples of how the method is being
used on southern forest ranges in studies
of grazing management,
range seeding,
and plant control, may be found in the
literature
cited (9, 3, 4).
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A

T ITS annual meeting in Fort Collins
on August 24 to 27, 1948 the American Society of Agronomy displayed genuine interest in range and grassland
management.
Under the auspices of the
American Society of Agronomy and the
American Society of Range Management,
a one-half day session on range was arranged. The following four papers were
given : “Eradication of big sage-brush by
fire ‘and mechanical methods” by Joseph
F. Pechanec ; “Beef production on native
and reseeded pastures” by D. A. Savage;
“Range reseeding by airplane and standard methods” by George Stewart; and
“Guide to condition and management of
ranges based on quantitative ecology” by
E. J. Dyksterhuis.
In addition the Crops Division of the
American Society of Agronomy conducted
a one-half day session on range during
which the following papers were presented: “Range research, the foundation
for range management and improvement”
by W. R. Chapline; “Regrassing’ methods
for the southern Great Plains” by D. A.
Savage; “Forage improvement for greater
sheep production from grazed winter
ranges” by S. S. Hutchings; “Using the
line transect in tall grass vegetation” by
E. C. Conrad; “Mesquite problem on native grassland” by C. E. Fisher; and
“Comparative stands and yields of bromegrass straws under dryland and irrigated
conditions” by R. E. Stitt.
A one-half day tour to the Central
Plains Experimental Range near Greeley,
Colorado served very well to show what
was being done there and more concretely
what some of the range management
problems are. This tour was very well
attended and received.
The one-half day session on range with
the American Society of Agronomy follows the policy which the Council of the
American Society of Range Management

approved to cooperate with closely allied
societies in creating and increasing interest in range problems.
Our Society
has many mutual problems with closely
allied societies and an occasional meeting
with them will be to our mutual advantage.
The Council met at Fort Collins for
two short periods on August 25 and 26.
In attendance were Fred Renner, George
Stewart, Vernon A. Young, B. W. Allred,
D. F. Costello and Joseph F. Pechanec.
At this time they considered several matters in connection with the publication of
the Journal, the organization of the Society, a proposed budget for the Society,
dues for the coming year and procedures
to follow in getting the Society on a better
financial footing.
It was possible to
consider with D. A. Savage, chairman of
the finance committee, the preliminary
report of his group. Further details regarding the decisions at this meeting of
the Council will be given at the annual
meeting and published in a subsequent
issue of the Journal.
On 14ugust 31, 1948 the Council received a petition from a group of range
men in and near Laramie, Wyoming requesting approval of a Wyoming Section
of the American Society of Range Management.
This noteworthy
step was
brought about by Alan A. Beetle and
some of his associates.
The group at
Wyoming has been extremely active in
sponsoring interest in range matters for
nearly a year and has just now moved to
become the first Section of the Society.
We hope that groups of range men in
other parts of the country may soon follow the lead of the Wyoming group.
Please help out and send some news
items and notes to the Editor.
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PROCEEDINGS,SOCIETY OF AMERICAN FORESTERS’MEETING 1947

T

HE Proceedings of the annual meeting for 1947 of the Society of American Foresters
contains
a symposium
devoted to forest grazing, pages 249 to
Major problems encoun319, inclusive.
tered in grazing forest ranges are presented for eight different sections of the
United States,
Covering the Central
States, the Southern Coastal Plains, the
Ozarks, the Southwest, California, the
Pacific Northwest, the Northern Rocky
Mountain, and the Intermountain
Region. The importance of forest grazing
in the economy of the various regions is
pointed out. Problems of utilizing forest
range for livestock production,and of integrating grazing into the other uses of
forest lands for timber production, for
watershed purposes, and for recreational
values, are presented for the various cover
t)ypes. Several of the authors discuss the
relationship of livestock production to
Imwildlife grazing and management.
port’ant forage plants are listed for many
The condition of the
of the range types.
range is described along with pertinent
information on carrying capacity.
The
stage of plant succession in which the

vegetation is found at present is described
for particular range areas which have been
changed by heavy grazing, by logging
operations, or by agricultural use and
abandonment.
Management practices to
improve the range are proposed which
include changes in intensity of grazing or
in season of use. Range reseeding and
the eradication of unpalatable plants are
suggested as a means of improving some
of the depleted ranges.
Problems of livestock production on the
various range areas also receive the attention of the writers.
Livestock losses from
poisonous plants, nutritional deficiencies,
and diseases
are considered.
Other
points of interest concern the different
problems of marketing, class of livestock
produced, and improvements for handling
livestock on the ranges in the different
sections of the United States.
A copy of the Proceedings may be obtained from the Society of American
Foresters, Mills Building, 17th Street at
Pennsylvania Avenue, N. W., Washington, D. C., for $3.00, postpaid.--Donald
R. Cornelius, Calif. For. and Range Expt.
Sta., Univ. of Calif., Berkeley, Calif.
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RANGE PLANTS: Forage value, chemical composition, ecology, physiology, systematics
EMMEL, M. W. (Fla. Agr. Exp. Sta.,
Kentucky bluegrass-wild white clover
Gainesville, Fla.). Crotalaria poisonpasture. Surface soil of plots cut at
ing in cattle. Amer. Veterinary Med.
l-week intervals was higher in apparAssoc. Jour. 113: 164. Aug. 1948.
ent specific gravity than in plots uncut
Diagnostic characteristics of acute,
or cut at less frequent intervals.
KUPPERS,J. R., L. L. RUSOFF,ANDD. M.
chronic, and “subchronic” crotalariosis from Crotalaria spectabilis.
SEATH (La. Agr. Exp. Sta., Baton
HARK, B. ,~ND A. W. WELCH (Iowa
Rouge, La.). Seasonal variations of
Agr. Exp. Sta., Ames, Iowa). Tolercarotene and other nutritionally important constituents in the two pasance of varieties of smooth bromegrass, Bromus inermis Leyss., to injury
ture grasses Dallis and carpet. Jour.
by root rot, Pythium graminicola
Agr. Res. 77: 55-63. July 15, 1948.
Subr. Jour. Amer. Sot. Agron. 40:
Highly significant correlations were
721-729.
Sept. 1948.
found between crude protein and
Tests of 3 northern and 3 southern
crude carotene in Dallis and carpet
varieties of smooth bromegrass indigrass in studies over a g-month growcated that the southern ecotype was
ing season. Seasonal maxima of caromore tolerant of injury by Pythium
tene, protein, and calcium occurred in
spring in Dallis grass and in early
rot than the northern ecotype.
KENNEDY, W. K. AND M. B. RUSSELL
summer in carpet grass.
MARTIN, S. CLARK (Southwestern For.
(Agron. Dept., Cornell Univ., Ithaca,
N. Y.).
Relationship of top growth,
& Range Exp. Sta., Tucson, Ariz.).
root growth, and apparent specific
Mesquite seeds remain viable after 44
gravity of the soil under different
years. Ecology 29: 393. July 1948.
Germination occurred in 3 out of 5
clipping treatments of a Kentucky
bluegrass-wild white clover pasture.
seeds taken from a 44-year-old herbarium collection of velvet mesquite.
Jour. Amer. Sot. Agron. 40: 535-540.
June 1948.
The implication is made that mesquite
Highest yield of top growth was obseedlings may be expected to appear
tained with a clipping interval of 8
on cleared lands for many years after
weeks in a ‘I-year clipping study in
eradication.
RANGE AND PASTUREMANAGEMENT.:
Management plans, surveys, utilization,
maintenance
18: 325-376.
July
Ecol. Monogr.
1948.
The Western Cross Timbers of Texas

DYKSTERHUIS,E. J. (Soil Conservation
Service, Ft. Worth, Tex.).
The vegetation of the Western Cross Timbers.
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are considered to be a disclimax oak
woodland of four principal types:
Quercus-Smilax on podzolic soils ; Quercus-Prosopis on immature reddish prairie soils; Prosopis on mature reddish
prairie soils; and an old field type of
podzolic soils that have been cleared.
Grazing by domestic livestock was the
basic cause for modification from a
climax vegetation of Andropogon scopark,
A. furcatus, and Sorghastrum
nutans. Seasonal preferences by range
livestock of 60 species are given on the
basis of monthly utilization studies.

Successional trends and range condition classes are outlined.
KANSKY, G. W. (Umatilla Nat’l. For.,
Pendleton, Oregon).
Judging range
conditions and trend in a range inventory project.

Iowa State

Jour. Science 22: 395-404.

College

July 1948.

Discussion of a training program on
the Umatilla National Forest in whzh
range inventory by the reconnaissance
method was correlated with an appraisal of condition and trend by use of a
check list of soil and forage indicators.

RANGE IMPROVEMENT:Natural and artijkial revegetation;noxious plant control,
mechanical improvements
BROWN, R. L. AND A. L. HAFENRICHTER
(Nursery Division, Soil Conservation
Service, Portland, Ore.).
Factors influencing the production and use of
beachgrass and dunegrass clones for
erosion control.
I. Effect of date of
planting.
II. Influence of density of
planting.
III. Influence of kinds and
amounts of fertilizers on production.
Jour. Amer. Sot. Agron. 40: 512-521;
603-609; 677-684.
June, July, Aug.,
1948.
Survival of transplanted clones of
American dunegrass on coastal dunes
of Oregon was much lower than that
of European beachgrass.
Dormancy
at the time of planting clones was the
chief factor in survival of American
dunegrass.
Maximum
temperature
and not precipitation was found to
determine survival of European beachgrass.
IULL, A. C., JR. AND G. STEWART
(Rocky Mtn. For. and Range Exp.
Sta., Ft. Collins, Colo.).
Replacing
cheatgrass by reseeding with perennial
Idaho ranges.
grass on Southern
Jour. Amer. Sot. Agron. 40: 694-703.
Aug. 1948.
Effective methods of reseeding in

cheatgrass areas in Southern Idaho
include : moldboard plowing at any
season followed by fall drilling; wheat
land plowing or heavy disk plowing in
spring; early summer burning (usually
in June) followed by fall drilling; deepfurrow lister drilling in late fall after
cheatgrass has germinated.
Crested
wheatgrass is the universally recommended species for establishment on
cheatgrass areas; other recommended
species include bulbous bluegrass,
bearded bluebunch, beardless bluebunch, stiffhair wheatgrass, and intermediate wheatgrass.
Drilling in late
September or October is the most desirable planting method.
HURD, R. M.
(Intermtn. For. & Range
Exper. Sta., Ogden, Utah).
A range
test of species adaptability.
Iowa
State College Jour. Science 22: 387394. July 1948.
A report on adaptability trials of 38
species in the upper sagebrush desert
near Ruby, Nevada for the period
1940-1947.
STOESZ, A. D. AND H. K. RICHWINE
(Regional Nursery Division, Soil Conservation Service,
Lincoln, Nebr.).
New grass fills gap in Northern Great

CURRENTLITERATURE
Plains. Soil Conservation 13: 241243. June 1948.
Intermediate wheatgrass was found
to be of greatest use in the Northern
Great Plains region in the zone be-
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tween areas suitable to bromegrass
and crested wheatgrass. Characteristics, adaptation,
palatability,
and
suitable planting procedures for the
grass are discussed.

RANGE INFLUENCES:Forests, watershed protection, wildlife, recreation
FITCH, H. S. (University of Kansas,
Lawrence, Kansas). Ecology of the
California ground squirrel on grazing
lands. Amer. Midl. Natur. 39: 513596. May 1948.
Report of a comprehensive study of
the life history, food habits, and ecology of the California ground squirrel
conducted on the San Joaquin Experimental Range, O’Neals, California.
Competition with range livestock was
greatest during late fall, winter, and
spring when annual forbs and grass
are
seeds
consumed.
Enclosure
studies indicated that ground squir-

rels cause damage to forage production
in excess of that consumed.
ROBINSON,W. B. (U. S. Fish and Wildlife Service, Denver, Colo.).
Thallium and compound 1080 impregnated
Jour.
stations in coyote
control.
Wildlife Management 12: 279-295.
July 1948.
Thallium and 1080 compound (sodium fluoroacetate) used for poisoning
coyotes on winter lambing grounds in
Wyoming and Colorado showed equal
effectiveness in reducing lamb losses
Factors relating to the use
by 87%.
of these poisons for coyote control on
livestock ranges are discussed.

RANGE AND LIVESTOCKECONOMICS:Land utilization, public land administrat ion, cost
of production, coordination of range and ranch
ROTH, A. F., JR. (Intermtn. For. &
Range Exp. Sta., Ogden, Utah).
Needed : A method of Western mountain land valuation.
Land Economics
24: 181-185.
May 1948.
A discussion of the varied bases for

current valuation of wildlands and of
the need and opportunity for the establishment of a common system of
valuation for the multiple uses of
range, timber, watershed protection,
recreation, etc., on mountain land.

RANGE LIVESTOCKMANAGEMENT:Production, feeding, marketing, history
ARCHIBALD,E. S. ET AL. Canada’s sheep
and wool industry. Agr. Inst. Review
3: 79-162.
March 1948.
A series of articles on the sheep and
wool industry of Canada including
discussions on the organization of the
sheep industry, types and breeds of
sheep, sheep production in Eastern
and Western Canada, diseases and
parasites, marketing, processing, and
woollen textile manufacture.
HODGSON,C. W., R. F. JOHNSON,A. C.

WIESE AND C. W. HICKMAN. (Idaho
Agr. Exp. Sta., Moscow, Idaho). A
comparison of steamed bonemeal and
defluorinated superphosphate as phosphorus supplements for fattening
steers. Jour. Animal Science 7 : 273278. Aug. 1948.
In a comparison of bonemeal and
superphosphate as phosphorus supplements over 2 winter periods steers
showed preference for bonemeal under
free choice; both supplements were

38

CURRENTLITERATURE

satisfactory sources of phosphorus
under force feeding but not under free
choice.
OKLAHOMA AGR. EXP. STA. DEPT. OF
ANIMAL HUSBANDRY. (Stillwater,
Okla.).
Progress Reports.
Feeding
tests with sheep, swine, and beef
cattle, 1947-48.
Okla. Agr. Exp.
Sta. Misc. Publ. MP-13: 55 pp. 1948.
Progress reports on beef cattle pasture studies at the Coalgate Pasture
Fertility Station and other studies
.
dealing with protein supplements and
feeding trials with steers.
ROLLINSON, J. K. Wyoming
cattle
Ltd.,
Printers,
trails.
Caxton
Caldwell, Idaho. 366 pp. 1948. $5.00.
Edited and arranged by E. A. Brininstool.
A history of the migration of Oregon-raised herds to Mid-Western markets. Annotated narratives and firsthand accounts of cattle drives and
the development of the livestock industry in Wyoming between 1880
and 1910.
WATKINS,W. E., ANDJ. H. KNOX. (New
Mexico Agr. Exp. Sta., College Sta.,
Inorganic blood phosphoN. Mex.).

rus levels necessary for satisfactory
production of range cattle in the
Southwest. Jour. Animal Science 7 :
263-272. Aug. 1948.
Range cattle receiving phosphorus
supplement as dicalcium phosphate
had an average of 3 53 mg. per 100 ml.
of blood plasma in 4-year tests. This
amount, although lower than the usual
standard, is considered adequate for
the region studied on the basis of the
excellent
production
results and
growth rates of livestock.
WELCH, H.
(Montana
Agr.
Exp.
Sta., Bozeman, Mont.).
Tests of the
toxicity to sheep and cattle of certain
of the new insecticides. Jour. Econ.
Entom. 41: 36-39.
Feb. 1948.
Report on tests of benzene hexachlordan,
and methoxy
chloride,
analog of DDT to determine the maximum safe single dose for sheep and
cattle, effect of single dosages of each
insecticide for sheep over a 60-day
period, and the effect of grazing sheep
on pasture sprayed with chlordan.
Abstracts by: ROBERT A. DARROW,
Texas A&M, College Station, Texas.

