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ITH this, the Second Annual Meeting, it is not too early to examine
what the future may hold for the American Society
of Range
Management.
Since what the future holds depends
largely upon us as members, we must determine what we want the Society to be,
lay plans to that end, and then see that
these plans are carried out.
What do we want the Society to be?
We have two alternatives.
First, we can
ride along on our laurels and become a
society of paper-readers, and techniqueperfecters forever doomed to mediocrity.
Or second, we can accept the challenges
presented by the objectives of our Society, so ably stated in our Constitution,
and become a constructive force in molding the management of the grassland resource and in shaping the future of this
country.
It would be easy to follow the first’ alternative, and would require but little
effort on our part.
On the other hand,
to accept the challenges presented by our
objectives will require considerable personal effort, imagination, leadership and
participation
by all members.
Which
shall it be? If each of you were asked
this question, I am sure you would unhesitatingly say, “Let’s make something
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worth while out of our Society.
Let’s
fulfill our objectives.”
Accordingly, let us review our objectives, examine how well we are achieving
them, and plan our course for the future.
Our Constitution states “The objectives
of the Society shall be to foster advancement in the science and art of grazing
land management, to promote progress in
the conservation and greatest sustained
use of forage and soil resources, to stimulate discussion and understanding
of
scientific and practical range and pasture
problems, to provide a medium for the
exchange of ideas and facts among Society members and with allied technologists, and to encourage professional improvement
of its members.”
These
objectives map a course that requires aggressive action.
It is too much to expect that we can
report complete attainment of the objectives within the one short year of our
We can, however, report noexistence.
table progress.
You have now seen two
issues of our Journal, we are starting our
second annual meeting, one Section is organized, we have cooperated with the
American Society of Agronomy in presenting a joint session on range at their annual
meeting, and our organization is beginFrom
ning to function rather smoothly.
39
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these achievements it can be seen that we
have progressed farthest in providing a
medium for the exchange of ideas and
facts among Society members and with
allied technologists, and in encouraging
professional improvement of our members. Now where are we going?
Humbly, and I hope without being presumptuous, I would like to suggest several
goals toward which we might work. The
attainment of these will carry us a long
way toward fully satisfying the objectives
of our Society.
We must strive to make our Society a
smoothly functioning, business-like organization, worthy of respect.
We must build the Journal into the
stature it justly deserves.
We have made
a magnificient start, but it will require
constant vigilance and never-ending care
on the part of all of us to bring it to
maturity, to make it a tool no range man
can afford to be without.
One of the greatest challenges we have
is to determine how by research, and to
prove by practice that grazing livestock
and big game in our forests and on our
grasslands need not necessarily be damaging to the land, ruinous to the watersheds, and destructive of civilizations.
One cannot, in reading Fairfield Osborn’s book “Our Plundered Planet” escape the realization that in the history of
the world grazing by livestock has played
an important part in the destruction of
many ancient civilizations.
In Palestine,
in northern Syria, and in northern Africa
nomadic herds of sheep and goats assisted
in the almost complete destructions of
civilizations that thrived there.
Not only the ancient civilizations have
suffered; within the last century, or even
a shorter period havoc has been wrought
by grazing in Australia, New Zealand,
Africa, South America, Mexico, and in
places in our own country.
The inference that grazing by livestock
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is destructive need not be. It is a reflection, not on grazing by livestock, but
on the consequences of lack of intelligent
It is a tragic testimonial
management.
to the fact that in grazing native vegetation we must work with and not against
Nature.
It is convincing proof that considerable knowledge is needed regarding
growth requirements of plants and maintenance requirements of soils in correctly
managing native ranges.
We know that utilization of forage by
livestock and big game can be and is compatible with conservation
of soil and
water, and can contribute materially to
We have nuan enduring civilization.
merous examples covering a short period
of time showing that this is true.
Unfortunately, the use of grazing practices
which are compatible with conservation is
far from universal.
In most instances the
proper methods are known, but have not
been used. In other instances more
knowledge is needed. It is a worthy challenge to our Society and to you as members to develop by research the needed
procedures and encourage by education
and practice use of the proper methods.
We must take
every opportunity
to point out what good range management on half of our land area means to
The range livestock industhe Nation.
try, the welfare of hundreds of communities dependent upon the livestock
industry, the maintenance of satisfactory
watershed conditions, the maintenance of
satisfactory big game habitat and a huntable population of big game animals, all
these are dependent upon how well we
achieve this goal.
A second worthy goal toward which we
might strive is the establishment
of a
Grassland
Society
of America.
Last
year, you, as members of this Society,
elected to keep this predominantly an organization for range men. This was a
wise move for several reasons.
Now,
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with a Society crystallized representing
our own profession, we might well consider striving toward an organization of
all workers dealing with grass and grasslands.
One needs but to look over the 1948
Yeakbook of Agriculture “Grass” to be
forcibly impressed by the importance of
grass to this country.
Nearly 60 percent
of the land area of the United States is
used for hay and pasture. This area provides about half of the feed for all livestock, and nearly all of the forage for large
numbers of big game animals. A resource
of such magnitude needs a national society
concerned with its preservation and use.
A move to develop a Grassland Society
of America would be extremely timely.
There has been a rapidly growing awareness of the importance of grass, either
native or cultivated, as a crop. Several
other societies have pasture sections dealing with the problems of grassland management as influencing their particular
interests. Numerous
conferences
and
demonstrations have been and are being
held dealing with grass and grasslands.
In other countries there are several
grassland societies, whose aim and purpose are the same as ours might be. But
the manner of organization of a Grassland Society for America might be different. It might be, as suggested by Dr.
Aamodt in his address to the American
Society of Agronomy, “a coordinating organization of the specialized groups and
regional interests in grassland agriculture.” As such it would not replace the
American Society of Range Management,
or any of the pasture sections in existing
societies. It would effectively serve as a
common meeting ground.
As the major professional society whose
objectives deal entirely with grassland
problems, we should take the lead in the
formation of a Grassland Society of
America.
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There are still other ways in which we
can weld this Society of ours into a potent
force, other goals we must set and reach.
We must, in the future, take a stand on
matters of national importance pertaining
to range conservation and utilization and
express our views. We have not done so
up to the present time primarily because
we were in the throes of getting our Society to functioning more smoothly and
a Journal published. With these activities well advanced we can more nearly fill
the obligation stated in the objectives of
our Society “to promote progress in the
conservation and greatest sustained use of
forage and soil resources, (and) to stimulate discussion and understanding of scientific and practical range and pasture
problems.”
Another way in which we can improve
our Society, especially as a medium for
the interchange of ideas and to encourage
professional improvement of our members, is to aggressively encourage the establishment of sections. At the present
time we have only the Wyoming Section.
It is obviously impossible for more than
a small proportion of our members to attend the national meeting. All that can
keep the Society together under these conditions is the Journal, and even the most
superior publication can go only so far in
this respect. The inability to take part
in or attend the national meeting, and to
meet with other workers in the field can
be overcome by the formation of active
local sections. We, as a Society, must encourage their establishment but you members in the field must carry the burden,
form these Sections and weld them into
closely knit units.
Still another way in which we can work
toward professional improvement of our
members is to take a direct interest in
education of professional range men. In
this respect we can suggest minimum requirements and in an advisory capacity
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assist educational institutions in setting
up curricula. Moreover, we can work
with the Civil Service Commission in setting up standards for professional examinations. It does not, however, seem advisable to move so far as to set up a list
of “accredited institutions” which meet
the minimum requirements we set up.
We can continue to cooperate with
closely allied societies in presenting joint
and
sessions on range management
thereby extend a fuller realization of the
importance of range and its interrelationships. This last summer we cooperated
with the American Society of Agronomy,
and preliminary contacts have been made
with the Western Section of the American
Society of Animal Production for a joint
meeting next summer.
There are many other ways which
would assist in developing the Society into
an outstanding professional group, but the
most important of all is to have an active, participating membership.
Each of
you, in taking out membership in the Society has assumed an obligation-an
obligation to take an active interest in So-
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ciety affairs, to work in committees or as
individuals for the objectives, and to offer
constructive criticism or suggestions to
your officers.
If we do not have an active leadership,
well-formulated plans, a far-reaching program, and an enthusiastic participating
membership we are doomed to slip into
the role of just another paper-reading
society.
Are we headed for that? Emphatically, I would say NO! If I can judge
the makeup of the average range man, he
is aggressive, well trained in resource management in general, altruistic by nature,
and willing to fight for his ideals. If we
can get these attributes functioning for
the Society, our place in the field of resource management is secure. We shall
take our place shoulder to shoulder with
other professional societies in keeping this
land of ours abundant with natural resources-a
basic requirement for the
I
proper functioning of our Democracy.
leave these challenges, these goals, with
you.

Spraying 2,4-D by Airplane on Sand Sagebrush and
Other Plants of the Southern Great Plains
E. H. McILVAIN
Bureau of Plant Industry,
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U. S. Southern Great Plains Field Station,

E

woodward,

Oklahoma

cultural Experiment
Station.
In this
study, the authors are indebted to J. R.
Harlan, Bureau of Plant Industry, who
actively participated in all phases of the
tests in 1947; to A. L. Brown, formerly of
the same agency, who was in charge of the
spraying work in 1948; to J. E. Webster
and V. G. Heller, Oklahoma Agricultural
Experiment Station for conducting root
reserve studies of the shrubs; and to W.
H. Black, Bureau of Animal Industry, for
cooperation in the grazing studies.

XTENSIVE
tests were made in May
1947 and 1948 of the airplane application of 2,4-D (2,4-dichlorophenoxyacetic acid) on sagebrush infested rangeland
near the U. S. Southern Great Plains Field
Station, Woodward, Oklahoma.
These
studies followed successful trials of hand
spraying 2,4-D on rod-square plots of
sand sagebrush (Artemisia filifolia Torr.)
in May, 1946.
The testing of chemicals was started
after extensive studies by the Station since
1937 had shown conclusively that eradication of sand sagebrush by mowing is an
extremely effective range improvement
Studies of vegetation and grazpractice.
ing tests during the past 10 years have
shown that removal of sand sagebrush by
mowing in two successive years during
June increased grass density 90 percent,
carrying capacity 45 percent, gain per
head 14 percent, and gain per acre 78
percent, as published in semi-annual progress reports of the Station and elsewhere (2).
Although mowing was highly effective,
it was too slow and costly to be widely
used on large tracts of low-priced rangeland. The new chemical 2,4-D sprayed
by airplane promised to overcome both of
these important objections.
The results reported herein are based
on investigations conducted by the Division of Forage Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural
Engineering, and the Bureau of Animal
Industry, Agricultural Research Administration, U. S. Department of Agriculture,
in cooperation with the Oklahoma Agri-

DESCRIPTION
OF EXPERIMENTS
Location, Soils, Vegetation, Precipitation
The tests were made on over 1000 acres
of sandy rangeland near Higgins in the
Panhandle of Texas and on the Southern
Plains Experimental
Range near Fort
Supply, Okla. These areas are representative of nearly 5,000,OOO acres of land infested with sand sagebrush, skunkbush
(Rhus trilobata Nutt.), sand plum (Prunus
angustifolia Marsh.) and shinnery oak
(Quercus havardi Rydb.) in Colorado,
Kansas, New Mexico, Texas, and Oklahoma. The sandy soils are located in
belts ranging from 3 to 15 miles in width
along major streams of the region. The
soil texture on the test areas varies from
fine sandy loam to dune phase of sand.
The vegetation consists of an upper
story of shrubs averaging about three feet
in height but ranging from one to six feet.
The plants of sand sagebrush are uniformly spaced and the foliage cover usually occupies about one-third of the
ground area. Skunkbush and sand plum
usually occur as scattered plants through43
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out the sandy areas. Shinnery oak is
confined to the Miles series of loamy fine
sand where it often makes up more than
75 percent of the foliage density.
Dominant grasses in the understory are blue
grama (Bouteloua gracilis (H.B.K.) Lag.)
and sand dropseed (S~orobolus cryptandrus
(Torr.) A. Gray).
Despite heavy grazing
in the past, many of the tall native grasses
are present in small quantities.
Sufficient
grasses occur between and within the
shrubs to provide a good basis for rapid
natural recovery when the shrubs are
killed. Reseeding is rarely necessary.
Average annual precipitation at Woodward is 23.06 inches with 70 percent, or
16.20 inches, falling as rain during the 6
months April through September.
April,
May, and June are the 3 wettest months
of the year, and the 1947 precipitation
during these months was nearly twice normal. Growing conditions for all shrubs
were extremely favorable.
Annual precipitation over the region to which these
tests are applicable is generally less than
23 inches and drops to 14 inches in eastern
Colorado.
Commercial
formulations
of ethyl,
butyl, and isopropyl esters of 2,4-D were
tested in comparison with commercially
prepared sodium salts of 2,4-D and with
a mixture of the pure acid of 2,4-D in a
water solution of sodium carbonate (to be
hereafter referred to as a homemade salt).
The homemade
salt was formulated
to provide a product the cost of which
would not be prohibitive for use on lowvalue rangelands.
It is made by thoroughly dissolving 0.5 pound of sodium
carbonate in 4 gallons of water, adding 1
pound of pure 2,4-D and then emulsifying
with 1 gallon of diesel oil. This is sufficient for 1 acre. No amines were
included in the 1947 tests, but were used
along with the other chemicals in 1946
and 1948.
The water used in the tests
came from a local well near the landing
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strip and did not contain an excess of
minerals.
The diesel oil was No. 2 grade
and was supplied direct to the mixing tank
from a tank truck.
Equipment
All flying tests were made by an airplane provided cooperatively by an agricultural
flying service company,
the
Franklin Flying Service, Davis, Calif.
The airplane, a converted Stearman, was
specifically equipped for spraying.
The
boom extended the full 30 feet length of
the wings and was equipped with nozzles
at la-inch intervals.
Each nozzle had a
spring-loaded shut-off valve.
The lOOgallon supply tank was mounted in the
front cockpit, and the liquid was forced
out of the nozzles at about 25 pounds
pressure by a wind-driven centrifugal
pump. A by-pass valve on the pump
gave return-flow agitation to the liquid
in the tank.
By changing the size and
number of nozzles and the pressure within
the boom, the volume of liquid applied to
each acre could be controlled.
The pilot,
a World War II veteran, was well qualified
by several years spraying experience.
In determining the best time or date-ofspraying, ground equipment was used.
But this machine lacked efficiency.
A
small tractor was equipped with a beltdriven gear pump which supplied the
liquid from a barrel to a well-braced, lofoot boom at 30 pounds pressure.
The
barrel supply tank did not contain a mechanical agitator, which would have facilitated mixing powder forms of 2,4-D
and emulsifying water and diesel oil. At
the slow speed which was necessary in
traveling over the rough rangeland, the
lowest useable volume per acre was 12
gallons.
However, this was reduced to 5
gallons with much superior equipment
used in 1948.
The tank used for mixing all materials
which were sprayed by airplane was a

SPRAYING 2,4-D BY AIRPLANE
commercial livestock spraying machine
with a gasoline-driven pump and meThe capacity of the
chanical agitator.
tank was 150 gallons and since no batches
over 100 gallons were used a very
thorough job of mixing was accomplished.
The pump on the spraying machine was
used to transfer the mixed material into
the supply tank of the plane.
Methods
The plots for the date-of-spraying tests,
which were made at two-week intervals,
were 20 feet by 719 feet, or one-third of
an acre. Duplicate plots were sprayed on
Plots sprayed by airplane in
each date.
testing different brands and formulations
of 2,4-D were one mile long and 33 feet
wide. The width of these plots was entirely too small, however, because cross
winds carried an unknown quantity
of material away, but not onto adjacent
plots since they were widely separated.
The plots sprayed by airplane for rate and
volume tests were from one-fourth to onehalf mile long and up to one-eighth mile
wide.
All plane flights were made cross-wind
so that a compensating over-lap of spray
resulted in the calibrated quantity of material being applied to the downwind side
of the wider plots. Three flagmen were
used to mark the plane course over each
plot; one at each end of a flight and one
in the middle. Each flagman waved a
yard-square white flag to enable the pilot
to spot his flight line. Measured stakes
were used to keep the flagmen in proper
Distribution of the oily spray
alignment.
was checked by the use of white cards.
When water was used as a carrier, microscope slides darkened with smoke were
used to catch the spray.
Early effects of the treatments were observed daily for three. days after sprayings. Thereafter estimates of percentage
defoliation and discoloration were made
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at monthly intervals.
Final results of
percentage kill were determined by four
observers
over a year later.
Each
observer counted the number of dead and
living sagebrush plants in alternate belt
transects approximately 6 feet wide and
extending either the entire length of the
plots or until each observer had counted
On the wider
approximately 100 plants.
plots each observer read two such tranThe
sects extending a half mile in length.
data collected from the wider plots were
subjected to an analysis of variance.
There was no significant difference between the readings obtained by any one
man on two transects within each plot,
nor between men on the same plot. A
variation of 5.1 percent was necessary for
a statistically significant difference at the
5 percent level between plots.
Several of the plots were situated half
on native range mowed in June of 1946
and half on non-mowed native range to
determine the effects of mowing before
All plots were grazed in the
spraying.
spring until treated ; thereafter, grazing
was deferred to enable the grass to make
maximum growth and to compete with
the weakened brush.
RESULTS AND DISCUSSION
At the end of a four-day test period,
extending from May 26 to May 29, 1947,
it was obvious that an airplane could
rapidly apply 2,4-D to moderately rough
and rolling range land. Some dunes had
slopes up to 25 percent and the difference
in elevation of the land within a mile-long
plot was often 200 feet. Whenever possible the spray plane flew at an altitude of
6 to 10 feet. It was noted in several instances when checking final mortality in
1948, that the sagebrush in the bottoms
of deep pockets was killed more completely than the sage near the tops of the
dunes. Possible eddying of spray or more
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favorable moisture conditions for growth
might have accormt,ed for this difference.

at less than one pound per acre. l’lants
severely affected were distorted, drying or

TABLE 1

O/25

#CL.

Isop. ester..........
Ethyl ester..
Isop. ester..
Imp. ester..
Sodium salt.
Sodium salt.

Tests of Brands

37.0
9.6
38.6
38.6
100.0

and Formulalions

Due to drifting of spray, the applications on the long narrow plots were not
as heavy as indicated in table 1. At the
reduced rates of applicat,ion, the esters
killed more sand sagebrush t,han the salts,
which indicates that esters may be used

*cr.

pci.

9ct.

#CL.

15

65
95
65

80
99
95

70
x1

65
20
20

9”
75
80

29
40

75
75

50
40
40
1
5
5
5

7‘2
63
2.5
45
46
50

dried, purple-colored, and either partialIy
or completely defoliated within 1 to
3 months after treatment.
DO-ester in
the table indicates diesel oil and ester msterial combined; W-ester indicates water
and es& material combined.
In this test the homemade salt, which
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is listed in the table as containing 100.0
percent pure acid, killed only 25 percent
of the sagebrush compared to 45 percent
for the commercial salts with which it was
compared.
However, on the wider plots
where there was less drifting of spray the
homemade salt killed 78 percent as compared to 86 percent for the best ester
treatment.
1 As shown in Table 1, the esters affected
the sagebrush more quickly than did the
salts. The test was not adequate to measure accurately any differences between the
various esters. However, other tests indicated that the isopropyl ester may be
more effective than the butyl ester. The
use of diesel oil instead of water as a carrier for the isopropyl ester increased the
kill by 9 percent. The addition of diesel
oil to the salt solution used in this test
did not increase the percentage kill materially. However, the addition of one
gallon of diesel oil per acre increased the
effectiveness of the salt solutiop in several
other tests made in 1947 with ground
equipment.
Ninety-five percent of the.leaves of
shinnery oak were distorted, discolored,
and defoliated by the ester solution used
at one pound per acre, and only about 10
percent of the leaves were similarly
affected by the salt solutions. However,
the shinnery oak in all plots was rootsprouting vigorously within three months
after being treated and only a few stems
were actually killed. The many, thick,
horizontal roots of this plant do not seem
to be greatly affected by 2,4-D in any
form. Another test of the chemicals
2,4-D and 2,4-5-T (2,4,5 trichlorophenoxyacetic acid), both in the form of isopropyl ester, was made on shinnery oak
in May, 1948. Although conclusions cannot be made until a year later, 2,4-5-T
appears to injure shinnery more severely
than 2,4-D.
Many native range legumes were found
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growing in all treated plots one year after
treatment.
The native legumes do not
appear to be as susceptible to 2,4-D as
do the common legume crops. Legumes
which were either not affected or not completely killed included the vetches and
loco weeds (Astragalus sp.) and (Oxytropis
sp.), partridge pea (Chamaecrista fasciculata (Michx.) Greene), bundle flower
(Desmanthus illinoensis (Michx.) MacM.),
western indigo (Indigofera leptosepalu
Nutt.), silky prairie clover (Petalostemon
villosus Nutt.), scurfpea (Psoralea sp.), sensitive briar (Leptoglottis Nuttallii D.C.),
and perhaps most important in this region, sand pea (Tephrosiu virginiana (L.)
Pers.).
Most annual range weeds were completely killed by nearly all treatments.
Some of the common plants which were
easily destroyed were tall mint (Monurda
pectinata Nutt.), common ragweed (Ambrosia artemisaefolia A. Gray), horsetail
(Erigeron canadensis L.), prairie thistle
(Cirsium undulatum (Nutt.) Spreng.),
showy gaillardia (Gaillardia pulchella
Foug.), woolywhite (Hymenopappus sulphureus Rydb.), the pigweeds (Amaranthus
sp.), lanceleaved lambsquarter (Chenopodium luncelolatum Muhl.), Texas croton
(Croton texensis (Klotzsch Muell. Arg.),
stick leaf (Mentxelia stricta (Osterhout)
Stevens), cocklebur (X’unthium sp.), and
smooth sumac (Rhus glabra L.), a shrub.
Plants which have not been entirely
killed by one application of one pound
per acre applied at the proper time for
killing sagebrush include bush morning
glory (Ipomoea Zeptophylla Torr.), annual
eriogonum (Eriogonum annuum Nutt.),
queens root (Stillingia sylvatica L.), wild
grape (Vitis vulpina L.), common hackberry (Celtis occidentalis L.), cotton wood
(Populus sp.), sand plum (Prunus angustifolia Marsh.), ash (Fraxinus sp.), small
soapweed (Yucca glauca Nutt.),
and
prickly pear cactus (Opuntia sp.).
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Date of Spraying
Of more importance than the brand or
formulation of 2,4-D used to kill sand
sagebrush is the proper time of application and the stage of growth of the plant
(3). Semi-monthly sprayings made in
duplicate from May 29, 1947, until September 26, 1947, indicated that applications made when the plants were growing
rapidly in May produced the highest percentage kill (fig. 2). Sufficient soil mois-

D. A.

alent, per acre is sufficient material when
properly applied and in some instances
appears to be more effective than higher
rates (table 2). In general, the esters can
be used in smaller quantities than the salts
(4). Whereas one pound of the sodium
salt is the minimum effective dosage,
three-fourths pounds of the ester, properly
applied, appears to give comparable results. Some investigators have obtained
satisfactory results with as little as one-

n
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June 17

July 7
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pounds 2,4-D per acre

-1

pound 2,4-D per acre

July 18 Aug. 5 Aug.19 Sept.4

Sept.26

DATES OF SPRAYING

FIGURE

2.

Average percentage mortality
of sand sagebrush
two pounds per acre of the homemade salt of 2,4-D,
1947. Results were obtained in August, 1948.

ture and other favorable conditions for
rapid growth are essential and commonly
occur in May.
Extensive date-of-spraying tests being conducted during 1948 by
the Woodward Station should yield more
conclusive information.
There is some
indication that sagebrush can be controlled in April as well as in May.
Tests of Rates of 2,4-D
of Carriers

and volumes

The quantity of 2,4-D used per acre
to kill sand sagebrush is extremely important. One pound of 2,4-D, acid equiv-

from duplicate plots sprayed with one and
without diesel oil, on the dates indicated in

half pound of the ester. However, further
experimentation is necessary before it can
be definitely stated that one-half pound
of the ester is sufficient material to give
consistent kills. Extensive tests conducted with airplanes and ground-spray
equipment, in 1948, when finally evaluated
in 1949, should provide more conclusive
information on many phases of the spray
work .
The kill of sagebrush resulting from
one-half, one, or two pounds of 2,4-D
applied in one gallon of diesel oil has
been less in every instance than when 3

SPRAYING

2,4-D

gallons of diesel oil were used. Five
gallons of total fluid per acre, including
one gallon of diesel oil, is suggested for
the application of the sodium salt solutions, and at least 3 gallons when esters
are used. Dense or tall brush requires
more fluid per acre than thin or low-growing stands.
Test of Flight Spacings
Flight spacings of 30, 45, 60, and 100
feet were tested. There was no essential
TABLE
Summary

of various rates of 2,4-D

Plots

..........
.........
..........
..........

ester.
ester.
ester.

Comparison

38.6
38.6
38.6
38.6

of Results on Mowed
Nonmowed Land

gal>.

.5
2.4
1.0
2 ..2

1.0
1.3
3.0
3.0

and

Regrowth on sand sagebrush is usually
dense, succulent, and fast growing. The
tests made in 1946 and in 1947 showed
conclusively that second-growth plants
2

two plane flights

lbs.

Plots
Butyl
Butyl
Butyl

flight spacings; hence conclusions as to
its effectiveness cannot be made. It was
noted that even a small quantity of
water in the mixture causes crystallization.

on May 26-29,

1947,showing

PERCENTAGE OF PLANTS
SEVERELY AFFECTED IN
1947 ON

MATERIAL USED PER ACRE

pet.

49

and carriers as applied by airplane
the e$ects upon sand sagebrush

TYPES OF 2,4-D

Isop. ester
Isop. ester.
Isop. ester
Isop. ester

BY AIRPLANE

PERCENTAGE
OF PLANTS

wide

DO-ester
DO-ester
DO-ester
DO-ester

pet.

pet.

@ct.

pet.

30
50
66
66

75
90
90
95

90
95
99
99

59
67
86
64

eight plane flights wide

........
........
........

difference in the coverage and resultant
kill obtained between 30- and 45-foot
flight spacings when the flights were made
crosswind in a wind velocity ranging
from 10 to 20 miles per hour. Strips of
live sagebrush plants were clearly apparent on all plots sprayed at 60- or
lOO-foot intervals regardless of wind
velocity or gallons of spray per acre
(table 3). The material applied to the
lOO-foot plots consisted of pure 2,4-D
acid dissolved in methyl alcohol antifreeze. This material appears to give
good results but was not tested at other

are more susceptible than nonmowed
plants to treatment with 2,4-D.
The
percentage kill resulting from one pound
per acre of homemade salt was 78 percent
on nonmowed range and 99 percent on
second-year growth.
Characteristics of Regrowth of Sprayed
Sagebrush
Some regrowth in the form of adventitious shoots has appeared on from
one-third to one-half of all sand sagebrush plants treated in every plot during
the three-year experimental period, 1946-

50

E.

H.

McILVAIN

AND

47-48.
These sprouts generally appear
in the fall when conditions are favorable
for plant growth and may reappear the
following spring. Most of these sprouts
die within a few weeks. Sagebrush
plants sprayed with one-half,
threefourths,
one, and one-and-one-fourth
TABLE
Summary

FLIGHT
SPACING

TYPE OF 2.4-D

ft.
30
45
60
100
100
100

Sodium salt
Sodium salt
Sodium salt
Ale. solution
Ale. solution
Ah. solution

lbs.

gals.

1.0
.7
1.0
1.0
1.0
1.0

5.0
3.7
5.0
3.0
2.0
1.0

REQROWTH

BY PERCENTAGE

CLASSES

TYPE OF
REQROWTH
o-10 11-20'2L-30~31-40~41-50~"~i
I
I
I

stems.

2

--~_

---

old stems

1948 on the sagebrush plants sprayed in
1947 (table 4). From a total of 6778
sagebrush plants randomly observed on
two plots, nearly 20 percent produced
Only
shoots from underground parts.
5 percent had regrowth on the stems of
the old plants.
The foliage cover on
3

Pd.

Pet.

Pet.

Pet.

Pet.

Pet.

Pet.

12.9

4.0

1.6

.4

.4

.4

19.7

.8

1.0

.6

.4

.3

1.6

4.7

onlydead.

.

on old

.

PERCENTAGE OF PLANTS
SEVERELY AFFECTED IN
1947 ON

PER ACRE

Type

W-DO
W-DO
Water
W-DO
Diesel
Diesel

TABLE
4.
Summary of the character of regrowth made by
June 10, 1948, on 6778 saaebrush plants wh,ich
were sprayed ‘by airplane”with
sodium salt of
.2,4-D
on May 26-29, 1947. Percentage regrowth
as expressed as a percentage of original foliage
cover.

Live regrowth

SAVAGE

USED
Quantit)

sprouts

A.

of various flight spacings used when applying 2,4-D by airplane on May 26, 1947,showing
the resultant coverage as measured b!y percentage kill of sand sagebrush

MATERIALUSED

Root

D.

pounds of butyl ester per acre on April
19, 1948, became completely defoliated
within four weeks and then produced
abnormal adventitious
shoots on June
29, 1948. These shoots were probably
produced as the result of over 6 inches of
precipitation falling between June 21 and
29, 1948. The sprou+*s died and disappeared during July.
A study was made
of the character of regrowth found in

(4-l)
(4-l)
(8-l)

PERCENTAGE
OF PLANTS
DEADON
6/10/48

6/25

7/25

s/25

pet.

pet.

pet.

pet.

75
70
65
50
30
30

98
90
75
65
65
65

99
99
85
70
70
65

78
73
26
-

-

over 75 percent of the plants showing
regrowth was less than one-fifth the area
occupied by the original plants before
they were sprayed.
Efects

of

Rainfall

on

Sprayed

Areas

Rain falling within a few hours after
ester solutions and within 12 hours after
salt solutions have been applied may
reduce or nullify effects of the treatments.
Poor kills have been obtained on sagebrush sprayed with the sodium salt of
2,4-D about 10:00 a.m. when a heavy
rain occurred after dark the same day.
Good results were obtained with the
same material applied the day before the
rain. There has been no opportunity to
make similar observations on ester solutions experimentally
applied at this
station; however, other investigators report little reduction in effect when rains
follow shortly after ester solutions have
been applied (I).

SPRAYING2,4-D BY AIRPLANE
Precaution
Care should be taken that spray is not
accidentally applied or does not drift
onto such susceptible plants as cotton,
alfalfa, sweetclover, garden crops, ornamental shrubs and trees, or other crops
known to be injured by 2,4-D.
SUMMARY
Brush eradication studies conducted by
the U. S. Southern Great Plains Field
Station at Woodward, Okla., since 1937
have proved conclusively that removal
by mowing of sand sagebrush from
sandy native rangeland of the Southern
Plains is an extremely effective range
improvement
practice. However,
removal of the brush by mechanical means
is slow and costly. The use of 2,4-D
for the control of sand sagebrush and
other noxious plants promised to overcome these objections; hence, a test was
started to find a practical means of
rapidly applying a relatively low-cost but
effective chemical on large acreages
thereby killing the brush and increasing
the returns from the land.
’
Tests of 2,4-D in the form of esters
and sodium salts were made by both
air and ground equipment in May of
1947, and date-of-spraying
tests were
made semi-monthly throughout the summer. The experiments were conducted
on more than 1000 acres of sandy native
rangeland in the Texas Panhandle and in
northwestern
Oklahoma.
The
study
areas were representative of nearly 5,000,000 acres of similarly infested rangeland
in the Southern Great Plains. Although
sand sagebrush is the dominant shrub on
these lands, other shrubs which are
detrimental to the range include skunkbush, sand plum, and shinnery oak:
Precipitation in the region ranges from
about 14 inches in eastern Colorado to
about 25 inches in southwestern Oklahoma.
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Of the brands and formulations of
2,4-D tested, the esters produced effect
most rapidly. However, at one pound
per acre, which was determined to be
sufficient, both the salts and esters produced nearly identical final kills. Although the esters were not tested adequately at rates lower than one pound,
indications were that quantities less than
one pound might be found to be satisfactory. Extensive tests made in 1948
should yield more conclusive information.
A homemade preparation, consisting of 1
pound of pure 2,4-D acid, 0.5 pound of
sodium carbonate, 4 gallons of water, and
1 gallon of diesel oil, has proved to be a
cheap and effective solution when properly applied. The addition of one gallon
of diesel oil per acre increases the effectiveness of both ester and salt solutions.
Shinnery oak was not severely affected
by any formulation of 2,4-D.
Othkr
hard-to-kill plants were listed, as were
those plants easily killed by 2,4-D.
Semi-monthly sprayings made during
1947 indicated that sand sagebrush was
most susceptible to 2,4-D in the early
spring when it was growing rapidly.
The month of May is considered the
best time to spray sand sagebrush in the
Southern Great Plains.
Three gallons of total fluid per acre
were much more effective than one
gallon as a carrier for the ester solutions.
The suggested minimum quantity of
material for the application of 2,4-D is
3 gallons per acre when using esters and 5
gallons per acre when using sodium
salt.
Flight spacings of 30 and 45 feet proved
superior to wider spacings. The width
of the boom on the plane was 30 feet;
therefore, a spacing not more than one
and one-half times the width of the boom
should be considered maximum.
Regrowth occurs on nearly all treated
sagebrush plants regardless of formula
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However, manv of the sprouts die

and disappear.

About 20 percent of the

plants sprayed with sodium salt of 2,4-D
at one pound per acre in 1947 produced
root sprouts by June of 1948.
these sprouts were still dying

Many of
at that

time.
Rain falling within a few hours after
ester solutions and within 12 hours after
salt solutions

have

been applied

may

reduce or nullify effects of the treatments.
Adequate precautions must be taken to
insure against accidental

application

drift of 2,4-D onto susceptible crops.
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CCORDING
to the Society
of
American Foresters (1944) “utilization” is the degree to which animals
have removed the current growth of
herbage and is expressed in percentage of
the growth within reach of livestock.
The units of measurement, as percentage
of weight or height, are not mentioned.
The concept may be applied to a single
plant or species, to a group of plants or
species, or to the whole of a range area.
This article is primarily concerned with
the measurement of utilization.
However, a few comments on the interpretation and standards of proper 1use are
given. Sustained production of forage
plants is dependent for the most part on a
moderate degree of cropping and trampling each year. Measurement,. interpretation, and control of the use of forage
plants is one of the most important
phases of range management.
No doubt utilization has been estimated by stock raisers since man began
controlling livestock.
The oldtime western stockman judged how near his feed
was fully used or how many more days
of grazing he could get from a particular
pasture. These estimates were merely
ocular and were influenced greatly by the
man’s judgment and experience. No
doubt many of the estimates were accurate. However, lack of knowledge of
how much grazing a range could withstand was a contributing factor to widespread range depletion.
Probably the first organized attempt
to control utilization was by U. S. Forest
Service officials. They believed that 15
to 20 percent of the volume of herbage

of Range
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should remain if the forage production
was to be maintained.
In 1926, Samp-’
son and Malmsten made the statement:
“It is generally conceded that if from 10
to 25 percent of the herbage of the more
important palatable species remains in
the fall, proper utilization has been
affected.”
Others applied the same percentages on a strictly height basis.
Several authors in recent years (Lommasson and Jensen, 1938; Crafts, 1938;
Parker and Glendening, 1942 ; ’Costello
and Turner, 1944) have shown that most
of the volume of grass herbage is produced
in the lower few inches of the plants and
that grazing to a certain percentage of the
height may result in either under, proper,
or over utilization depending upon the
climate, site, or plant species. Some held
the belief that 20 percent of the seed
stalks should remain ungrazed on shortgrass ranges (Costello and Turner, 1944)
and 25 per cent on southwestern ranges
(Parker and Glendening , 1942a). The
U. S. Forest Service in its revised codes
in 1936 required that 10 to 25 percent of
the palatable vegetation be left at the end
of the grazing season and approximately
25 percent of the seed heads be allowed to
A few range men
reach maturity.
thought that height and volume were
analogous and that it made little difference whether the percentages referred
to height or weight. This idea has
proven fallacious.
At first the differences between percentages of utilization and 100 were called
palatability
ratings. When
attempts
were made to standardize the percentages
on a height, weight, or some other basis,
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such terms as proper use, resistance level,
and use factor came into use. No attempt is made here to clarify that terminology.
METHODS

BASED

ON ESTIMATES

General reconnaissance
In the general reconnaissance method
the inspector looks over a range area in
more or less detail and makes an estimate
of utilization.
This may be one estimate
which covers the entire area or it may be
an average of estimates on small areas or
by individual species. However, no plots
are taken nor are individual plants measured. The estimates may be of the
percentage of height or volume removed
or both or it may be in general terms such
as light, moderate, or heavy utilization.
The accuracy of the estimates depends
largely upon the experience and judgment of the inspector. It has been
shown (Smith, 1944) that estimates of
density vary between individuals and for
one individual between days and within
the same day. Presumably estimates of
use would vary in somewhat the same
manner.
Several variations or refinements of
the reconnaissance method have been
devised. For example, Pechanec and
Pickford (1937) describe a weight estimate method to determine range production in which they were able to
appraise very closely the actual mean
herbage weights of the important species
and to calculate stocking rates by this
method more closely than with other
methods. Presumably then the estimation of weight remaining after grazing
could be accomplished with similar accuracy.
Ocular estimate by plot
The ocular estimate by plot method is
a refinement of the general reconnaissance
method and was developed on the U. S.
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Sheep Experiment Station in 1933. According
to Pechanec
and Pickford
(1937a) : “It differs from the general
reconnaissance method in that each estimate is made on a plot of such limited
area that the entire plot is clearly visible
from one point, and percentage utilization
is the average of estimates from a series
of plots selected at random. As with the
general reconnaissance method, percentage utilization of height, volume, or
weight is estimated. By confining observations to smaller areas, adequately
replicated, rather consistent results between individual workers have been
obtained.”
In addition to the replication
obtained when small plots are used,
Stapledon (1931) has shown experimentally that small plots concentrate your
efforts on small areas and thus make your
estimates more intensive.
Ocular estimate by average of plants
This method is a refinement, by
Pechanec and Pickford (1937), of the
ocular estimate by plot method. The
percentage removal of weight is estimated
for each plant within the plot and the
average of the estimates is taken as percentage utilization for the plot. After
comparison with the volume-by-weight,
stem count, and ocular-estimate-by-plot
methods, Pechanec and Pickford (1937a)
prefer this method because of its relative
freedom from personal error and its high
correlation with volume of forage reThe method is sufficiently rapid
moved.
so that numerous replications can be
made. It was designed for plants with a
bunch growth-habit.
Primary forage plant
The primary forage plant method was
described by Deming (1939) and has been
tested by several federal agencies. It
is based on the principle of recording at
the close of the grazing season specific
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information about each of the main
forage plants which carry the principal
load of grazing on a range area. Briefly
described are other factors which influence use, such as composition of the
vegetation,
abundance and vigor of
plants, mortality of reproduction, poisonous plants, soil erosion conditions, topography, water, rodent infestation, fires,
and season of use. After considering all
factors, an area is then assigned to one of
nine described classes of degree of use,
as follows :

species and also be based upon all the
noticeable features of management and
use. These figures were then multiplied
by the percentage composition of each
species in the stand and the products
totaled. The percentage
composition
was also multiplied by the palatability,
or the percent of the species that will
be eaten under proper range management,
and the products totaled. The two sums
were then divided to obtain the percent
utilization of the forage available under
proper use.

1. Unused.
Casual grazing
only.
2. Slight.
Best
plants
“topped.”
3. Light.
Choice
plants
fully
used;
4. Moderate.
poor plants unused.
Primary forage plants correctly
5. Proper.
used; grazing as uniform over most of area
as natural features will allow.
Some repetition of grazing; slight
6. Close.
use of low value plants.
Hedged
or mown appearance;
7. Severe.
choice and good forage plants injuriously
used; low value plants carrying much of
grazing load.
“Stripped”
appearance
with
8. Extreme.
close use of low value plants.’
Range appears “grubbed;”
9. Destructive.
some death loss of primary forage plants;
active soil movement;
low value plants
closely and universally used.

Utilixation by comparison of range with
standard photographs
Hormay and Fausett (1942) described
a method of judging range utilization of
annual-type ranges in California which is
based on standard photographs.
In this
method the object is to match the range
against a set of photographs to determine
degree of use. Other points considered
in making a decision include litter,
stubble height, use of poor species, visibility
of rocks, hoofprints,
squirrel
mounds, bare soil, and erosion.

A sufficient number of observations are
made within an administrative unit to
afford a picture of what is happening to
the whole area under existing conditions
of use. To give an opportunity for
subsequent examinations for comparative
purposes, the location of each observation
station is described and plotted on a map.
These map locations also show diagrammatically the approximate portions of
the unit subjected to different degrees of
grazing use, which gives a key to where
corrective management adjustments are
necessary.
Lantow (1939) suggested that utilization be estimated separately for several

Beruldsen and Morgan (1934) in Australia used a method of determining
percentage utilization which necessitates
two clippings of the forage. Briefly the
authors clipped 25 and 35 well-distributed random samples before graz,ing
and after grazing, respectively.
Grazing
was done by sufficient numbers of sheep
on small pastures so that only one day
elapsed between the clippings. Growth
of the pasture plants, therefore, was not a
factor. Presumably the difference in airdry weight between the two clippings, or
the percentage of volume reduction, was
the percentage of forage utilized by the
animals. Further,I the clinnings were
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separated by species so that preferential
differences between the species were also
determined.
If enclosures
are used,
clippings on the grazed and ungrazed
plots may be made after grazing. When
grazing continues over a period of several
days or more, the procedure must include
enclosures because growth of the forage
plants become a factor.
The method possesses two very desirable features-simplicity
and reduction of
personal error. However, the necessity
of a fenced area or a mature vegetation
prohibits its use on most range land except for experimental studies.
The heterogeneity of range vegetation and the
variations in use would necessitate a large
number of plots to attain
sufficient
accuracy
for changing
management.
The method has little promise on the
millions of acres of range land but is well
adapted to a short grazing period on
small pastures.
Cassady (1941) suggests a modification
of the. weight method for determining
utilization on sheep range. A predetermined number of units (one twig, one
stem, one leaf, or some other distinctive
plant part) is collected and weighed immediately
before and another
group
immediately
after grazing.
The difference in weights is used to determine
percentage utilization.
The units collected must be by randomized technique
and the weighings should not be more
than a few hours apart; otherwise differences in moisture content and growth
will cause errors in determinations.
From tests not described, the author
claims accuracy without undue expense.
There was close agreement between results for two years, but differences between the actual utilization
and the.
proper use factors were great for many
species.
When the soil moisture and grass
species are such that growth continues
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over several weeks and the grasses
respond well after close cutting, forage
production and forage utilization may
be determined by 2-week periods by a
method suggested by a Joint Committee
of the Am. Sot. of Agronomy, Am. Dairy
SC. Association, and the Am. Sot. of
Animal
Production
(1943).
In
this
method a series of 2 one-meter square
enclosure cages are placed at random in
A third square meter,
each pasture.
unprotected, plot is located within 10
feet of the enclosures, that had as near as
possible the same density and growth of
vegetation
as that in the enclosure.
These plots are clipped at 2-week intervals and moved to new locations.
The total of the calculated differences of
the dry weight of forage produced on
these paired plots should closely approximate the quantity of herbage eaten by
the grazing animals.
Similar methods
have given good results in pasture studies
in the midwest (Fuelleman and Burlison,
1939; Van Doren, et al., 1940; and Gard,
et al., 1943). Klingman, Miles, and Mott
(1943) show statistically that the caged
units should be located at random but the
unprotected plot should be selected for
its likeness to the first to give the most
accurate results.
The following is a summary of treatment for each set of 3 one-meter square
plots :
Treatment

A
B
C

Beginning of
period

Clipped
None
None

During
period

Protected
Protected
None

End of
period

Clipped
Clipped
Clipped

It was found by Nevens (1945) that
the production for each period and for the
season were more accurately determined
with treatment “A” than by any other
combination of plots. Treatment
“B”
alone gives the total forage available
during the period; “C” the amount left
after grazing; and the difference between
“B” and “C” is the amount consumed.
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According to Pechanec and Pickford
(1937a) the height measurement method
is based on the premise that percentage
utilization of grass is equal to the reduction in average leaf height as a result of
grazing. Enclosures are necessary if
grazing occurs for any considerable length
of time during the period of rapid growth
of the grasses. When grazing is completed, the difference in average leaf
heights of the grazed and ungrazed areas
is considered the removed portion and
is used to calculate percentage utilization.
If the grasses are mature or growth is
negligible, differences in leaf height before and after grazing or of grazed and
ungrazed plants may be used for the
calculation
of percentage
utilization.
Due regard must be given the different
degrees of use of different species and the
percentage composition of various species
in the stand. Collecting the data may
involve the use of either plots or transects.
Two variations of the height measurement method based on stubble height
follow :
Canfield
(1944)
measured
stubble
heights and diameters along a 50- or
lOO-foot line transect and then arranged
the data according to species and stubble
height classes. The measurements along
the line were converted to percentages so
that the final summary sheet shows the
part of the stand contributed by each
species, the proportion of each species in
each stubble height class, and weighted
mean-use by stubble height classes.
The costs and results from this method
were not greatly different from other
methods of intensive utilization surveys.
It is hardly applicable to other than experimental areas.
Canfield (1944a) described a method
developed at the Southwestern Forest
and Range Experiment Station which is
based on the premise that the percentage
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of the grass stand grazed closer than a
two-inch stubble height is proportional to
the percentage grazed to a height above
two inches and to the ungrazed portion.
The percentage grazed to two inches or
less may be estimated or counted depending upon the desired accuracy and
experience of the inspector. After this
percentage is determined the other two
percentages are read from a graph. The
authors claim accuracy to within 10 per
cent even by untrained personnel, and
that it is a speedy one-man method. A
chart or graph must be constructed for
each area or new grass type. Details
were given for the construction of the
graph in an earlier publication (Canfield,
1942).
Conversions

of

stubble height
removed

to weight

Lommasson and Jensen (1938) were
the first to correlate height removal with
weight removal in range grasses. The
leaves and culms of grass plants were held
in place by first wrapping a string spirally
around the plant from the base upward
and then removing the herbage slightly
above ground level. The entire plant was
cut into l-inch segments which were
dried and weighed. Percentage of the
total weight was calculated for each linch interval of height. These authors
found that each species had a more or
less definite form if data were grouped
according to overall 2-inch height classes
of the plants. By a series of graphs and
one-cycle semi-log paper the data were
transformed onto sliding scales, similar to
the Mannheim slide rule, whereby stubble
height could be converted to percentage
of weight removed.
A detailed description of the method of constructing the
tables, sliding scales, and the field application is given by Lommasson and Jensen
(1942 and 1943) and by Campbell
(1942).
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Crafts (1938) initiated a study of the
height-weight relationships in 11 important grasses in Arizona and New Mexico.
He found, as did Lommasson and Jensen
(1938), that the major portion of the
weight was near the ground level. The
accuracy of using height measurement to
determine weights as influenced by environmental factors was not studied.
However, height-weight scales were presented for blue grama (Bouteloua gracilis),
sideoats grama (B. curtipendula), rothrock grama (B. rothrockii), Arizona fescue
(Fcstuca arizonica), mountain
muhly
(Muhlenbergia montana), curly mesquite
(Hilaria belangeri), and tobosa (H. mutica). The data were for 2 to 20 individual plants for one year.
Individual
species writeups following this method
were given by Campbell and Crafts
(1938) for black grama (Boutelouu eriopodu), by Crafts (193813) for blue grama,
and another (Crafts, 1938a) for western
wheatgrass (Agropyron smithii). These
publications also include descriptions or
guides to proper use of the plants for
Southwest conditions.
Crafts and Wall
(1938) set forth certain definitions and
concepts about proper use, utilization
indicators, range types, soil, class of
stock, when to judge use, utilization
panels, and key species that are necessary
in the use of height-weight scales. Such
a statement of fundamentals is necessary
in the successful use of any method that is
to be followed year after year with
various personnel.
Lommasson and Jensen (1942) tested
their method and at the same time compared results with a weight estimate
method. They concluded that the “form
factor” or height-weight principle was
sound and that more accurate and more
uniform results could be obtained by the
method than by ocular estimate, provided proper instructions
were given.
Also that height alone could be used as
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the variable for the determination of the
required number of plants to be used in
constructing height-weight tables.
Parker and Glendening (1942) suggested a modification in the field procedure of the height-weight method to
make it more applicable to mixed grass
stands.
All the important species were
used rather than one to three “key
species.”
The percentage
composition
was determined by the number of plants
recorded of each species in a transect of
The percentage
of
100 observations.
proper use of the type was then calculated by using the actual use, percentage composition, and the proper use
factor.
The method has limitations in
that the composition is based on the number of plants rather than the percentage
of ground cover. This difference may
be important in some types and not in
others.
The figures must be substantiated with observations on erosion, distribution of livestock, forage production,
and other indicators of range use or
misuse.
The height-weight method, including
necessitates
linear
several variations,
measurements
of both stubble height
and ungrazed height, averaging ungrazed
height, converting stubble height of each
plant to percentage
utilization,
and
Valentine (1946)
averaging utilization.
has scaled the percentages of utilization
on a card which is placed by the side of a
plant so that the stubble height indicates
the percentage of weight that has been
removed.
The average ungrazed height
still has to be calculated but the amount
of calculations is greatly reduced in that
linear stubble heights are not measured.
Another advantage of this refinement is
‘that
the examiner associates
stubble
height with utilization because he sees
both on each plant at the same time.
The height-weight method is based on
the premise that growth form of grasses
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is sufficiently constant between years,
seasons, and sites to allow the use of
height-weight tables with accuracy of plus
or minus 5 per cent in the utilization
determination.
In fact, Lommasson and
Jensen (1942) found that no member of a
6-man crew varied more than plus or
minus 3.5 percent in his estimate of
utilization when he used the heightweight method. However,
the same
crew varied from a plus 8 to a minus 7
percent in ocular estimates of the ut’ilization. The standard was an actual weight
comparison of the herbage removed by
artificial grazing to that remaining.
Beid and Pickford (1941) compared
method
ocular-estimate-by-plot
the
with the height-weight method on green
fescue range in the Wallowa mountains.
The first method was described by
Pechanec and Pickford (1937) and the
height-weight relationships were determined by using graphs by which stubble
height was converted to percentage of
weight removed.
Both met,hods gave
substantially the same estimate of the
degree of utilization when the stubble
height was quite uniform. The stubble
height method gave low estimates when
use was ragged or uneven. About the
same number of observations or plots
were required in both methods but the
increased speed in the ocular method
led them to recommend it as the best
met)hod available for field use.
Not all workers have found the form
factor principle to be fundamentally
sound. Clark (1945) in 4 years of work
in the oakbrush, aspen-fir and spruce-fir
zones of Utah found that composite
samples of all years and all zones would
in many instances show errors of 10 to 25
percent when average
height-weight
tables were used. The study was concerned with 10 species and the data
showed variations between samples from
different years, from different elevational
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zones, and from different sites. Each of
the 10 species exhibited its own variation
in growth form as a result of differences
in such factors as soil, exposure, shading,
moisture conditions, and temperature.
Clark found that the grasses conformed
more nearly to a single pattern and had
greatest variability in height in favorable
years, and that there was less difference
in growth form between zones in one year
than in one zone between years. The
conclusion was reached from field trials that the
ocular-estimate-by-plot
method is more accurate and more suitable for estimating degree of forage
utilization
than
the
height-weight
method.
Collins and Hurtt (1943) after testing
the available methods for determining
utilization, used a stubble height method
in which the remaining height of grazed
plants, a tally of grazed and ungrazed
plants, and certain other information
were recorded. The work was done with
3 key species on shortgrass range at Miles
From the data, average
City, Montana.
stubble height and percentage of grazed
plants were calculated.
By means of
height-weight curves, average stubble
height was converted to percentage of
use. The percentage of use multiplied
by the percentage of all stems that had
been grazed gave the total percent to
which the species had been removed.
Species like western wheatgrass may be
either culmed or culmless and the ratio
between the two types varied greatly
from year to year. The height-weight
curves were constructed each year from
weight data of culmed and culmless plants
in the same proportion as they occurred
in the pastures. Plants with growth
habits different than western wheatgrass
required variations in the procedure.
A method based upon stubble height
as the initial measurement is an indirect
method because it is based on the un-
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grazed portion rather than the grazed
portion. Furthermore no direct method
of measuring utilization has been devised.
Collins and Hurtt (1943) state that differences in degree of use show a close
relationship with calf gains under 3 different intensities of grazing. Intensive
use of this method at Miles City revealed
differences in utilization too slight to be
noticed by ocular estimation.
Results obtained by various workers
have contributed much to the knowledge
of height-weight
relationships. However, the results have not been consistent.
Yet, this method has more promise than
any developed so far because it is based
on sound experimental procedure.
Stem count
Stoddard (1935) used the stem-count
method in which he showed that percentage utilization was a direct function of
the total number of stems grazed. The
work was done with western wheatgrass.
The method required a count of grazed
and ungrazed stems from a randomized
plot or transect procedure. ‘It is a
simple method with little error resulting
from personal or procedural causes.
If proper grazing is attained when 80
percent of the stems have been grazed it
is a simple calculation to determine
whether use has been under, proper, or
over. Pechanec
(1936)
tested
this
method with thickspike wheatgrass (Agropyron dasystachyum) at Dubois, Idaho,
and found it insufficiently accurate to
‘merit its use. The percentage utilization
by the stem-count method was found to
be consistently higher than when percentage utilization was based on the volume
of forage removed.
The difference was
due largely to the fact that all the stems.
grazed .were not completely
grazed.
The error was greater with light grazing
than with heavy grazing.

SPECIAL PROBLEMSWITH BROWSE AND
WEED SPECIES
The problems of determining the
utilization of woody species are much
different than with grasses because of the
growth habit of browse species. Hormay
(1943) in his work with bitterbrush in
California found he could get percentage
utilization by (1) multiplying the area of
each plant crown by the average estimated ungrazed twig growth of each
plant and add the results for all plants
on the plot; (2) multiplying the products
of each plant in step one by the estimated
percentage utilization of the twig growth
of each plant and add all the results for
the plants on the plot; and (3) divide the
sum in step two by the sum in step one
and multiply by 100 to obtain the percentage utilization.
Forsling and Storm (1929) found that
23 percent of the oak forage and 15 percent of the inferior shrubs were utilized
when the better browse forage was fully
used. The work was done in a type composed of 86 percent browse, 12 percent
weeds, and 2 percent grass in the Dixie
National Forest of southwestern Utah.
The growth of the plants was measured
and the utilization was estimated carefully to the nearest percent. Observations of plant vigor and changes in species
composition were recorded from plots.
The point of proper utilization was not
determined but the authors considered
that 10 to 20 per cent of each year’s
growth should remain after grazing.
From a study on the Kaibab National
Forest, Julander (1937) found that aspen
deteriorated if deer browsed more than
75 percent of the current year’s twig
growth and that improvement was made
if less than 70 percent were used. Similar figures for cliffrose were 80 and
75 percent. The growth and utilization
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were determined from length measurements of tagged twigs.
The measurement
of use of weedy
species has been tried by height or weight
estimates
and measurements
and by
other methods.
As yet little more can
be said because variations in growth form,
differences in the manner the plants are
grazed, and their unimportance
as a
source of forage in many ranges have
resulted in less attention being given their
use. When the range is at maximum
production and the important grasses
are properly utilized, little attention
need be given to the weedy species.
DISCUSSION
Each of the methods or variations of
procedure described may be adapted to
certain range types or to use by men with
different qualifications
or to different
requirements
of accuracy
and speed.
From the standpoint of actual management of range land the methods based on
estimation
seem to have found the
greatest favor.
Even though the determinations may not be quite as’accurate as
those with the measurement methods,
they are usually sufficiently accurate for
efficient management.
As indicated by
Campbell (1937)) the continued productivity or the gradual decline and death of
perennial grasses may depend upon a
difference in foliage removal of as little
as 10 percent.
The methods based upon
ocular estimation will usually give results
within this limit particularly if the men
making the estimates are well trained and
continually
check their estimates with
one or more of the measurement methods.
The proper use of range land depends
upon many factors other than the actual
forage removed by livestock.
Such items
as too early use, erosion, trampling,
watershed requirements, and recreational
needs must be considered.
The essen-
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tials of any method are that records of
the forage use can be made, that these
records, which can be compared, can be
made year after year by different individuals, and that supplemental records
show immediately trends toward range
deterioration
or improvement.
When
actual information on the numbers of
livestock by ages and kinds and the dates
they use the range are also recorded,
usually enough information is available
to furnish a sound basis for adjustments
in livestock management.
The real problem is not the measurement of use, because many of the above
methods will give accurate measurements,
but the interpretation of those measurements (Campbell, 1943).
For example,
the percentage of the volume of thickspike wheatgrass that may be removed
without damage to the plant may be set
at 60 percent but immediately several
questions
arise. For example,
if 60
percent of that plant is used, will other
plants in the stand be correctly used?
If not, what adjustments must be made?
May the use over a lo-year period average
60 percent or must the use be no more
than 60 percent in any year of the ten?
Can more or less than 60 percent of the
plant be used after seed-maturity or during the growing season? Will weight
gains of the livestock continue until 60
percent of the plant is used or will they
stop with a smaller percentage of use?
What adjustments
must be made in
areas where watershed protection, timber
production, wildlife, or recreation are
important?
Such problems arise because
of the variety of the range resource with
respect to plant composition,
growth
form, soil, production from year to year,
topography, and many other factors.
Accuracy in research methods usually
require that one or more of the measurement methods be used. All of the
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methods reviewed have their shortcomings in that they may apply only to certain kinds of plants, or there is a direct
controversy
over the basic premise.
Since percentage weight removal seems
to be one of the best measures of forage
use, and no direct measure of the forage
eaten by livestock is available, the best
possiblities for a research method seems
to be in the conversions of stubble height
to weight removed.
The effects of exposure, soil, shading, moisture conditions,
temperature,
and other environmental
factors upon the height-weight relationships need to be accurately established
for each important grass species.
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P

ROPER seedbed preparation is one of
the requirements for successful reseeding.
In semi-arid areas, like the
Southwest this preparation must provide
for moisture conservation and soil compaction around the planted seeds. A
method of seedbed preparation and planting incorporating these conditions is essential for best results in reseeding.
Trials with contour furrowing failed
under range conditions because of the
difficulty of keeping the furrows exactly
on the contour.
Water runs to the lower
places resulting in spotted stands of grass.
Accelerated gully erosion often results
from such concentration of run-off. The
defects were largely corrected by placing
interruptions
in the contour furrows.
The interruptions served as water storage
basins, but they were too difficult and
costly to construct.
It was found that
packing or firming the soil after the seed
had been broadcast
over the storage
basins resulted in more uniform stands of
grass. Benefits obtained by firming the
soil led to development
of the cultipacker-seeder (2). This consisted of a
tandem cultipacker with seed hoppers
mounted on the frame in such a way as to
allow seed to drop between the two sets of
wheels. When the cultipacker-seeder was
run over the interrupted contour furrows
it formed a desirable combination of water
storage and firm seedbed.
It was noted
&hat a superior “catch” of grass was usually obtained in the loose soil that had
been thrown out on the undisturbed soil

at the edges of the furrows. When loose
soil is thrown over a firm, undisturbed
soil, water infiltration is increased, while
simultaneously the firm soil holds the
moisture in close proximity to the seed,
thus making ideal conditions for seed germination and seedling establishment.
Following this demonstration a search
was made for machinery which would
make a series of short furrows or pits and
at the same time leave a considerable
portion of the seedbed area undisturbed.
The eccentric one-way disk as used by
Barnes and Nelson (1) for renovation of
blue grama grass sod in Wyoming appeared to most nearly fulfill the requirements of partial soil disturbance and
water storage.
With this in mind, a
Wheatland one-way plow was equipped
with eccentric disks and the cultipackerseeder attached behind.
The machine
was set up so that every other disk was
eccentric with a 3 turn lag. The eccentric disks were two inches larger in diameter than the regular disks and the gang
bolt holes were two inches off center.
!This machinery was tested on the San
Simon Land Utilization
Project
in a
limited way in the summer of 1946 with
fgir results.
In 1947, further trials were made and
the machinery was modified to the extent
that all regular disks were removed and
replaced with spacing washers to prevent.
soil disturbance between the pits, thus
producing the desirable condition of loose
soil thrown over undisturbed soil.

,
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The disk arrangmnent
on the shaft
st,art,ing from the rmr of the gang bolt is
as follows: 1st disk, 20.inch eccentric, long
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washer; 5t,h disk, 20.inrh eccentric, long
side down; and coniinuing
in this manner
until all of the disks are mounted (Fig. 1).
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ble and nearly bare of vegetation.
The
planting was done the 1st day of May,
1947, with the following species and rates
per treated acre : Wilman lovegrass (Eragrostis superba), 2 lbs. ; Boer lovegrass
(Eragrostis chloromelus), 1 lb. ; Lehmann
lovegrass (Eragrostis lehmanniana), 3 lb.
The planting was done in strips 9 feet
wide and approximately 18 feet apart.
No effective rainfall occurred at this
site until August 7, when 1.73 inches fell
during a three-day period. At this time
germination occurred and the grasses were
well up 6 days later when .22 inch of rain
fell and again nearly filled the pits with
water (Fig. 2). The staggered pits are
approximately 24 inches long, 8 inches
wide, and 4 inches deep.
Rainfall during the latter part of August and the first part of September was
scanty, but the additional moisture stored
by the pits was sufficient to enable survival of a good stand of grass-100,000
seedlings per acre. Rainfall during the
remainder of the fall was adequate and
the seedlings went into the winter in good
condition.
They show every. indication
of being well established.
This machinery was used in similar
tests with good results on the Page and
McCormick
ranches near Oracle and
Scottsdale, respectively.
Under varying conditions encountered
in the tests it was noted that under high
rainfall most of the seedlings grew on the
ridges and the edges of the pits, whereas
under low rainfall the majority of the
seedlings grew in the bottom of the pits.
The method of seeding therefore provided
conditions suitable for growth of seedlings under either high or low rainfall.
Observation of the eccentric disk and
cultipacker-seeder
in operation suggests
the possibility, of mounting modified cotton seed-box hoppers on the disk to
handle the planting of chaffy and fluffy
seed, followed by the cultipacker-seeder

ANDERSON

which efficiently plants the finer clean
seed. This would provide for planting of
mixtures which other investigators, Flory
and Marshall (3), have found desirable in
some localities such as abandoned farm
lands of the Great Plains.
After two years of testing, the following
points are significant in this type of seedbed preparation and seeding with the
eccentric disk and cultipacker-seeder combination :
The machines

are commercially

available.

g’
The machines are rugged enough to with’ stand operation under average range conditions.

3. Due to the staggered nature of the pits it is
not necessary to stay on an absolute contour.
4. The machines can be pulled with a suitable
farm tractor.
5 The machines provide for a “once over”
’ operation of seedbed preparation, planting,
and firming of soil.
6. The operation is fast and cheap. Under
present day conditions
the estimated cost,
less seed, is for solid treatment
$1.50 per
acre, and for strip treatment covering 5 of
the area, $0.50 per acre.
7. The machines rather effectively control competition
from both perennial and annual
plants.
8. Seed is distributed over the entire treated
area in such manner as to best take advantage of varying rainfall conditions.
9. With seed hoppers mounted on the eccentric
disk, the combination
of this and the cultipacker-seeder may be useful for seeding both
chaffy and clean seed mixtures simultaneously.
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Getting Better Records of Vegetation Changes
with the Line Interception
Method
A. L. HORMAY
California

Forest

and Range Experiment Station, U. S. Forest
Berkeley, California

Service,

University

of California,

measurement, and (2) the normal foliar
m
density of the species:
,%
.The observer must hold to definite
standards on what constitutes the plant
In many cases it is
unit to be measured.
obvious.
In bunchgrasses it is the tuft,
and in shrubs the crown. However, in
many species, for example mule-ears
(Wyethia mollis), a tap-rooted perennial,
and even in sod formers, like wire rush
(Juncus balticus), there is a choice between using a portion of the plant,
usually a fascicle, or the entire plant as
the unit of measurement.
The fascicle
is simply the group of leaves and flowerstems that emerges from one of the buds
on the root crown, rhizome, or branch of a
plant.
These fascicles are widely spaced
on many species and stand out like disIf the fascicle is
tinct plant units.
chosen as the unit of measurement, the
interspaces between fascicles would be
recorded as soil or some form of ground
cover. If the plant is chosen as a -unit,
the interspaces within the plant crown
would be measured as vegetation.
That
is, in the case of mule-ears the distance
across the entire root crown, and in the
case of wire rush the distance across the
sod area would be measured as vegetation.
Uniformity in choosing the unit is essential for accuracy and consistency.
That
the plant is the most logical and soundest
unit of plant measurement becomes clear
with a consideration of foliar density.
Foliar density and the size of foliar
interspaces vary with each species. For
example, buds on the root crown of Idaho
fescue (Festuca idahoensis) , a perennial
bunchgrass, are spaced about & of an

ASICALLY
the line interception
method is a means of determining
areas by the measurement of line segIt has been adapted and applied
ments.
to range work by several men since about
1937 (1). In the opinion of the writer,
it is a very useful range technique.
It
is highly adaptable and in combination
with other methods can be used to measure vegetation factors like density, composition, yield, utilization,
vigor and
reproduction; and soil factors like erosion,
bare soil, rock, and litter cover. The line
plot is an efficient sampling unit; it is
easily established and quickly measured.
The line interception method has been
described in detail by Canfield (1). The
purpose of this paper is to point out a few
ways in which the method can be employed more effectively
in measuring
Particular
changes in range vegetation.
attention is given to ways of increasing
the accuracy of the method and of using
the method to determine
vegetation
yield. The remarks are based on experiences with the method in pine timber,
sagebrush, and meadow types in northeastern California and apply principally
to bunchgrass types.
I3

GREATER ACCURACY
Accuracy and consistency in the use of
this method revolve around the determination of the end points of the line
intercepts.
The proper placement
of
these points depends on a knowledge of
the growth habit of the plant.
Two
characteristics
in particular
must be
clearly visualized: (1) the unit of plant
67
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inch apart, in mule-ears one inch or more
apart. In measuring these two species
on the line plot, an interspace of one
square inch in a tuft of Idaho fescue
would be considered abnormal and would
probably be classified either as a dead
spot or as a soil area. The same size
interspace in the root crown of mule-ears
would be considered normal even though
it consists of bare soil. Thus a one-inch
soil intercept in the crown of one species
may be classified as soil and in another as
vegetation.
The size of an interspace is
judged normal or abnormal in relation to
the average size of interspaces in normal
plants of a species on a given site. This
is simply to say that there is a normal
foliar density for each species on a given
site. And it follows that there is a normal
density of interspaces. This concept
provides the basis for deciding when a
given size interspace is part of the plant
and when it is part of the non-plant
ground cover. It permits marking the
edges of plant crowns and conditions
within crowns more definitely and classifying the character of cover, more uniformly.
It points to the plant rather
than any part of it as the unit of
vegetation to be measured.
By using the normal density concept
the line interception method can be used
to measure annuals like cheatgrass
(Bromus tectorum) , ground smoke (Gayophytum spp.), Collinsia (Collinsia spp.),
and others found in the interspaces between perennials in the bunchgrass type.
It can also be used to measure sods and
meadow type vegetation.
In these kinds
of vegetation it is the crown cover that
is important.
Measurements of stems
and fascicles at ground level have little
significance. Because the plant crowns
interweave and overlap it is not practical
to measure the crowns on individuals, so
consideration has to be given the crown
masses. Satisfactory records of density
and composition can be obtained in terms

of linear measurements in three steps:
(1) Estimating the total vegetation density on short segments (6 to 12 inches
long) of a belt plot located parallel and
astride or adjoining the line plot; (2)
converting these estimates to inches; and
(3) proportioning the length of line
representing the entire vegetation among
the important species. A plot 6.27 inches
wide and 100 inches long covering an
area of l/10,000 of an acre is a convenient
size. The total vegetation density can
be estimated most easily by judging the
percentage of ground space, including
abnormal foliar interspaces, on a segment
and subtracting the figure from 1.0.
In long-time studies of vegetation
changes, the line plots should be established precisely and permanently
so
remeasurements can be made on the same
line and sampling errors between examinations largely eliminated. A lOOinch long (V-4”) plot has been found
satisfactory
in bunchgrass types. It
permits summarizing the data in original
units and percentages without additional
calculations.
It is suggested that the
end points of the line be marked to within
+ of an inch on metal hubs set in concrete
footings.
So as not to interfere with
the growth and use of the vegetation,
the footings should be located from 1 to 2
feet beyond the ends of the loo-inch line
segment on which the vegetation is
measured. Changes in individual plants
and plant groups can be followed by
making measurements progressively along
the line and recording each plant or plant
group on a separate line on the form.
With permanent hubs, information can
also be obtained on soil erosion in many
situations by stretching a straight rod
between the hubs and measuring the
distance to. the soil surface at several
points.
YIELD
The yield of a given species can be
obtained from an estimate of its basal
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area provided by the line plot and an
estimate of yield per unit of basal area
obtained from clippings on plots 100
inches long and 6.27 inches wide located
at random on the site being studied.
The density estimates obtained on the
line plot can be expressed in square
inches per acre, and the clippings in
grams per square inch of basal area.
Production in pounds per acre for each
species can be calculated from these
figures.
The clipping unit may be the entire
plant or only a portion of it. In bunchgrasses and species like mule-ears and
lupine, the entire plant is a practical
unit. All plants of a given species whose
crown centers are located within the
boundaries of the plot are measured for
basal area, clipped, dried and weighed.
The yield per unit of basal area is calculated from a number of plots. In the
case of shrubs the entire crown area
within the boundaries of the plot is
clipped.
Stands of annuals and sods are clipped
on the same basis as shrubs, and the
breakdown into species can be handled
in three ways. In the first place, one
can estimate crown densities and determine line intercepts
for each species
before clipping as on the line plots.
This procedure assumes that the plant
yield per unit of line is the same for all
If greater accuracy is needed,
species.
the weight of the most important species
or species groups (usually 3 to 5 in
number) can be calculated by the method
of least squares from several sample
plots. The information
needed from
these plots is the total weight of all species
under consideration and the line intercept measurements of each species. ‘A
third alternative for handling this type of
vegetation
is to segregate and weigh
each species.
Determining
yield by applying an
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average weight per unit of basal area of
individual species to the basal area
measurements of those species on line
plots has several advantages over clipping
the entire vegetation on sample plots
and
segregating
and
weighing each
species. It provides a means of getting
at yields of plants on which density and
other basic measurements are made over
a period of time without clipping the
plants.
It permits dealing with one or
as many species as desired. The yield
of any species can be determined to any
degree of accuracy by varying the number
of samples.
Each species can be clipped
at its peak yield. The tedious and timeconsuming job of segregating species
after clipping is avoided.
To get a full expression of yield and
other measures, the treated and check
plots should be protected from grazing
in years measurements are made and the
vegetation
examined as close to the
peak of growth as possible.
Furtherchanges should be
more, vegetation
measured by soil types since the yield,
reproduction, vigor, and management of
the vegetation
is closely tied to the
soil.
It should be appreciated that the accuracy of any method of measuring
vegetation rests as much upon the judgment of the observer as upon the mechanics employed.
In order to reduce
errors in personal judgment and thereby
to obtain greater accuracy with the line
interception method, it is essential to
study the growth habit of the important
species to determine
units of plant
measurement and normal foliar densities
prior to the start of measurements.
LITERATURE
(I)

CITED

CANFIELD, R. H. 1911. Application
of
the line interception
method in sampling
range
vegetation.
Jour.
of Forestry
39 : 388-394.

A Proposed

Reclassification

of Range Forage

Types

R. R. HUMPHREY
University

of Arizona,

M

ANY range technicians have felt
for some time that the 18 Western
Range Survey forage types are in need of
revision. The proposed changes outlined
in this paper are the outcome of discussions with technicians and ranchers over
a period of years.
Many of the ideas
were developed while the writer was
employed by the Soil Conservation Service. Mr. F. G. Renner of the Soil
Conservation
Service and Dr. W. S.
Phillips, Department
of Botany,
University of Arizona, have been very helpful
in their criticism of the manuscript.
ORIGINALTEN GRAZINGTYPES
There have been only local minor
modifications of the range-type concept
since it was first developed, and the
definitions of type and subtype as given
by Sampson (2) in 1923 are still widely
used :
“A grazing type as used in reconnaissance
consists of an area upon which the cover may
be composed of one class of vegetation,
as for
instance,
a grass cover; or of two or more
classes of vegetation,
as grass and sagebrush,
the more conspicuous
of which determines the
Subtypes within the major
type designation.
unit are used to designate the identity of a
mixed cover.”

This definition applied to the following 10
types.
These types have been used for
many years by the U. S. Forest Service
Most of them are
and other agencies.
composed of definite growth forms or
eCOlOgiCa
ClaSSeS
of vegetation, although
two-sagebrush
and aspen-are
based on
generic distinctions.

Tucson,

“

2

Arizona

grass lands, and other grass cover not
meadow in character.
Meadows.
This
cover
embraces
both
the dry and the wet meadowlands
where
sedges and rushes and species like tufted
hairgrass (Aira caespitosa) predominate,
as well as moist meadowlike areas which
occur commonly as glades in the timber

type.
3. Weeds.
This type includes all untimbered
areas where plants popularly
known as
that
is,
broad-leaved
herbs,
weeds,
predominate.
“
4. Sagebrush.
Lands where sagebrush predominates.
“
5. Browse.
This type includes
all lands
outside of coniferous timber where browse
plants (brush) prevail.
4‘6. Timbered areas.
This cover supports a
stand of grass, weeds, and browse.
It
includes all range in coniferous
timber.
“ 7. Waste lands.
This
type
includes
all
timbered,
brush, and other lands that
have no grazing value on account of their
inaccessibility.
“
8. Barren lands.
All areas potentially
incapable of producing the higher (flowering) type of vegetation
are classed as
barren.
‘I
9. Woodland-Juniper
and Pinyon.
A cover
so designated
supports
a variety
of
vegetation
composed
of grasses, weeds,
and browse in which trees other than
aspen and large conifers
predominate.
“10. Aspen.
This
type
embraces
grasses,
weeds, and browse, or a cover of any one
of these, in a true aspen type.”
(2)
‘I

INTER-AGENCYCOMMITTEE,18 TYPES
In April, 1937, the Inter-agency Range
Survey Committee, representing t,he U.
S. Forest Service, the Soil Conservation
Service, the Division of Grazing, the
Bureau of Indian Affairs, and the Resettlement Administration,
met in Salt
Lake City and drew up a standardized
set of instructions for use on range surveys

“1. Open grasslands
(other than meadow).
This includes bunchgrass
areas, grama-
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conducted by these agencies (1). A
number of changes in typing methods
were introduced and adopted.
These
included, among others, a breakdown of
the 10 original Forest Service types.
In most cases, the breakdown was accomplished by subdividing certain of the
former ecological classes (the browse
type, for the most part) into new types
based on aspect and generic or even
Two principles of
species differences.
classification
were thus adopted, one
employing ecological life forms, the other,
Either method can
floristic differences.
be used to indicate the vegetal breakdown
However,
required for range surveys.
an ecological classification is comparatively simple and avoids the necessity
for making subdivisions to indicate genera
or species. A taxonomic basis on the
other hand is rather lengthy, even at the
start, and may lead logically to an
indefinite number of subsequent breakdowns that may hopelessly complicate
the effort to clarify such a complex.
Such a method would probably be justified, however, in spite of its present and
potential complications, were it necessary
to type individual species and genera
separately for purposes of forage evaluation. Since an equally accurate forage
inventory can be made, however, by more
direct methods, it would seem that the
complicated system should be discarded.
In any event, there is nothing to be gained
from using two bases of classification
when one will suffice. The Inter-agency
Committee 18 types are as follows: (1)
“Type

l- -Grassland, 1 (S) Short grass; 1 (T)
Tall
grass.
Includes grassland
other than meadow and secondary
meadow.
Perennial
grasses
predominate and determine the aspect,
although weeds and browse may be
present.
Examples
of types are: gramabuffalo grass, bunchgrass,
wheat-

“Type

“Type

“Type
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grass-sedge, alpine grassland, blue
stem.
2-Meadow.
Includes
areas
where
sedges, rushes, and moisture-enduring grasses predominate.
Two
classes of meadows are recognized;
wet meadows
and dry meadows.
Wet meadows are characterized
principally
by sedges and remain
wet or
moist
throughout
the
summer.
These
shall be designated as 2W-Wet Meadow or Marsh.
Dry meadows are dominated by
grasses rather
than sedges and
occur as moist meadowlike
areas
in open timber,
or intermittent
meadows,
both of which become
moderately
dry by midsummer.
These shall be designated as 2-DDry Meadow or Flood Plain.
3-Perennial
forbs (Weeds) (Not desert
weeds).
Includes
all untimbered
areas where perennial weeds predominate over other classes of vegetation.
There is very little true
weed type, as a weed cover is usually more or less temporary
in
character and is soon replaced by a
more permanent type if the disturbing factor is removed.
If there is
no great predominance of the weeds
over the grass or brush vegetation,
and if it is possible to judge that
the weed predominance
is due to
some unnatural factor, the weeds
should be disregarded in designating the type, and the more stable
vegetation should be used as an index.
The weeds will then be cared
for in the sub-type.
&Sagebrush.
This type includes all
untimbered

lands where sagebrush

or shrubby

species

of similar

ap-

pearance predominate.
The sagebrush lands are usually of different
range values and different in season
of grazing from the areas which are
listed below under browse.
Areas
dominated
by shrubby species of
sagebrush,
(Artemisia

including big sagebrush
tridentata),
shall
be

classed as sub-types,
as for example : Artemisia filifolia, A. cana,
and A. tripartita.
Other shrubby
species,
should

such

as Chrysothamnus,

be designated

as sub-types
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when they
become
dominant
in
sagebrush areas.
This an 1 the browse
which
follows, are sometimes
difficult to
distinguish from the grass and weed
types if aspect
rather than the
dominant class of forage is used as
the distinguishing
characteristic.
Sagebrush may form only 15 percent of the total vegetation
of a
type and still its aspect may be that
of a sagebrush type.
It may prove desirable, in a given
region, to decide on a certain percentage of all the vegetation in the
type, say 20 percent, as the minimum proportion
of sagebrush that
may be present if the area is still to
be classified as a 4 type, providing,
of course, it does not already have
the aspect of some other type. The
same will hold true of the browse

type,

“Type

“Type

“Type

type.

5-Browse-Shrub.
This type includes
all untimbered lands where browse,
except sagebrush or its sub-types,
gives the main aspect to the type or
is the predominant
vegetation.
Characteristically,
it occupies the
transition zone of the lower mountain slopes, foothill,
and plateau
Examples of sub-types are
areas.
mountain mahogany, bitter brush,
Ceanothus-Manzanita,
willows,
California Chaparral, etc.
This type
includes
all
6-Conifer.
range
- in coniferous timber supporting grasses, weeds, browse, either
singly or in combination,
except as
provided under Type 7 and 9. The
forage may vary from a pure stand
of pine grass, or some other grass,
to a pure stand of weeds or browse.
It usually,
however,
consists
of
grasses, weeds, and browse; and the
proportion of each species varies so
widely that it is not thought advisable to attempt
a division
into
types with distinct colors.
These
variations can best be represented
by sub-types.
This type includes all areas
7-Waste.
of dense timber and brush, which
have no value for grazing or have
such slight value that they cannot
be used economically,
owing either

“Type

“Type

“Type

to denseness of standing or down
timber
or sparseness
of forage
growth.
Large areas of very sparse
forage, unless within easy reach of
a better type, shall be classified as
waste because of the impracticability of running stock over so large
an area to get such a small amount
of feed.
This type also includes
other
waste areas not strictly in timber or
brush and not barren, which are so
rough or inaccessible
as to make
their future use improbable.
The sub-type
designations
generally encountered in this type are
as follows: 7T-Waste
in Dense
Timber;
7D-Waste
in Down Timber; 7B-Waste in Brush; ‘In-Waste
Areas where Rocky Character Prevents Use; and 71-Permanently
Inaccessible Areas.
Principal species
of timber should be shown by symbols.
This
type
includes
all
8-Barren.
areas on which there is naturally no
vegetation,
or practically
none, including
intermittent
lake
beds,
sand dunes,
saline flats, active
shale, rock slides, lava flows, etc.
Areas which have been denuded by
overgrazing should not be confused
with areas naturally
barren, nor
should areas containing only annuals for a part of the year be shown
under 8, although
these may be
without vegetation for the remainder of the year.
9-Pinon-Juniper.
This type includes
pinon, juniper, pinon-juniper,
and
digger pine.
The character of the
range in this type as regards location, grazing capacity, and management is sufficiently
distinct from
the conifer type to justify a separate color.
The forage may vary
from a pure stand of grasses, weeds,
or browse to a combination
of any
two or all. This variation can best
be shown by sub-type designations.
lo-Broad
Leaf Trees.
This type includes all range in deciduous timber.
The combination
of grasses,
weeds, and browse, and the proportion of individual species, will vary
as in other types.
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The principal
sub-types
which
will be encountered
are: aspen,
cottonwood,
oak, birch, alder, ashelm, etc., when they occur in tree
form.
“Type

“Type

“Type

“Type

11-Creosote.
This type includes areas
where creosote bush (Co&lea) constitutes the predominant
vegetation.
12-Mesquite.
This type includes areas
where various species of the Mesquite (Prosopis) give the characteristic aspect or constitute
the predominant vegetation.
13-Saltbush.
This type includes areas
where the various salt desert shrubs
of the Atriplex
family form the
predominant)
vegetation,
or give
the characteristic
aspect.
There is
sufficient significant
difference
in
the range value and the use of salt
bush areas to justify their separation from other desert or semidesert
shrub types.
14-Greasewood.
This
type
includes
areas where greasewood
(Sarcobatus) is the predominant
vegetation
or gives a characteristic
aspect.
Characteristically,
this type occupies valley floors, subject to overflow during flood periods, or areas
underlain
with ground-water
at
shallow depths where the soil is
more or less saline.
It is sufficiently
differentiated
from other
desert shrubs to justify an exclusive

“Type

“Type

type.
“Type

“Type

15--Winterfat . This type includes areas
where winterfat
(Eurotia) gives a
characteristic
aspect or constitutes
the
predominant
vegetation.
Though commonly associated with
other semi-desert
shrubs, the occurrence of this plant in Utah and
Nevada as a type character is of
sufficient extent to justify a separate type.
16-Desert
shrub. This is a general type
which includes areas where other
desert
shrubs
aside from those
separated
into individual
types,
constitute the predominant vegetation or give the characteristic
aspect.
This type includes several
genera which are quite distinctive
in type habit such as black brush
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(Coleogyne),
coffee
berry
(Simmondsia),
Catclaw
(Acacia,
Mimosa) , gray molly (Kochia), hopsage
(Grayia spinosa),
spiny horsebush
(Tetradymia spinescens),
and little
(Chrysothamnus stenorabbit-brush
phyllus) but pure types of each are
so limited in extent as to not justify separate type.
The plant symbols used will be sufficient
to
indicate
the predominant
species
present.
17-Half-Shrub.
This
type
includes
areas where half shrubs constitute
the dominant vegetation or give the
characteristic
aspect.
Half shrubs are semi-woody perennials of low stature,
such as
ApZopappus, Gutierrezia, Artemisia
frigida,
Eriogonum
wrightii,
etc.
They commonly consist of a woody
caudex
from
which
herbaceous
stems are produced that die back
annually.
These genera are sufficiently distinctive in habitat and of
wide enough extent in certain localities to justify
a separate
type
designation.
I%-Annuals
(Weeds or Grasses).
This
type includes areas in which annual
weeds or annual grasses constitute
the dominant
vegetation.
Both
transitory
stages and semipermanent conditions should be included
in this type as for example : Russian
thistle, downy chess (Bromus tectorum), desert weeds.
The plant
symbols used will be sufficient to
indicate
the predominant
species
present.
Abandoned Lands.
Abandoned
lands should be classified according
to aspect.
In mapping, the boundaries should be hatchered.”
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classification includes all the vegetal
types that occur on our grazing lands.

half shrubs
predominate
in the vegetsl
composition
(fig. 6).
6. Conifer.
Areas
where
the taller
conifers
predominate
in the vegetnl
composition

1. Gmssland. Grasslsnd, other

than
meadows, where
perennial
RI’RSSCB, sedges
or
rushes predominate
in the vegetal
composition (tig. 1).
2. Xeadow.
Breas where sedges, rushes,
and
moisture-enduring
gr~~ses predominate
in
the vegetal
composition.

2W

Wet meadow.
Breas remaining
wet
or moist throughout
the mummer and
usunlly
characterized
by sedges
nnd
associated
species (fig. 2).
2D
071/ meadow.
Moist
meadow-like
mxas in open timber or intermittently
wet meadows,
hoth of which become
moderately
dry b,y midsummer,
nnd
ususlly
arc eharneteriaed
by grasses
or sedges (fig. 3).
3. Perennial Porh.
Areas where
perennisl
forbs predominate
in the vegetnl
composition (fig. 4).
Arms where nnnual forhs or nn4. Anneal.
nusl grasses
predominate
in the vegetsl
composition
(fig. 5).
411 tvpes where sagebrush,
moun:
5. Shrub.
tuin brows?,
creosote
hush,
salt bushpa,
greasewood,
winterfnt,
desert
shrubs
or

(fig. 7).
7. woodland.
Types
nhere
low-growing
woodland
species predominate
ill the vegetal romposition.
This would include such
spwies
ns phion, juniper,
low-growing
but
trre-like
evergreen
and deciduous
oaks,

mesquite,
ironwood,
palaverdes,
a.zgusro,
sndjoshuatree
(fig.8).
8 Broadleaf he.
Areas where brosdlaf
trees
predominate
(fig. 9).
9

in

the

vegetnl

cmnpasition

FV’nsle.

All dense timber,
brush,
or other
Also, those
areas inaewssible
tolivcstork.
R~CRS that have so littlc grazing
vnlue th,zt
thev cannot
br used ~eonomically
Ibcc~,,sc
of dcnwncss
of standing
or down timber,
sparwne~s
of fomgr growth,
or topugraphieitl innecrssihility
(fig. IO).
9T
!JD

Waste
Waste

in dense timber.
in down timber.

OB

Waste

in brush.

01

Topographically

inneccssiblr

aens.

d
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ing or temporary desiccation of dead
plant tissues, usually stand out more conspicuously than do the same plants when
unbleached or when darker colored because they might be wet. Added to
In the 18 types of the Inter-agency
these variables is the personal equation of
Committee no provision is made for such the examiner himself as expressed in his
low-growing but often dominant desert
opinion as to what constitutes appearance
trees as ironwood, the paloverdes, sa- or aspect.
guaro, and joshua tree. These are taken
Substitution of vegetal composition for
care of in the proposed revision of type 7. aspect would not eliminate all disagreement between examiners, in view of the
BASING FORAGE TYPES ON GRAZEABLE
fact that composition figures are estiFORAGE
mates, rather than exact measurements.
The proposed classification differs im- Experience, however, has indicated that
portantly from the original Forest Service
less variation exists between examiners
types and from the 18 types set up by the with regard to density and composition
Inter-agency Committe in that it bases estimates than with regard to aspect.
the designation of a type on the kind of
More important is the need for placing
vegetation that predominates in the the entire emphasis on composition of the
vegetal composition rather than on the vegetation measured rather than partly
aspect of such cover. Under current
on composition, as in the species breaktyping procedures, although the predown of the field description sheet, and
dominating vegetation and aspect are partly on appearance or aspect. From a
often the same, in many instances they
knowledge of the species and the percent
dissimilar. Designation
of of each in a given type, as recorded on the
are very
types on a basis of vegetal composition,
field description sheet, it would seem
rather than on aspect, would shift the logical to expect that one could in all
However, as
emphasis to the forage rather than placcases name the type.
ing it on visually prominent species that
aspect may bear little relation to compomay constitute a minor part of the forage.
sition, this cannot be done under the presObjections to the use of aspect have
ent system, where one species constitubeen voiced by a number of individuals
ting a minor portion of the forage density
for many years, but no valid reasons for
may be used to designate the type.
retaining the “aspect” method have come
The aspect method of typing may be
to the writer’s attention.
When aspect
extremely misleading. This was brought
determines designation of type, a number
out by range surveys made in central
of highly variable factors may influence
Washington in the spring and summer of
the field man’s decision. Perhaps the
1943. The year was what is known in the
most important of these is seasonal aspect
Northwest as a “mustard year,” when
Important, also, are climatic conditions were exceptionally
of the vegetation.
time of day, as it affects the angle of favorable for the growth of Jim Hill musincidence of light on the vegetation, and tard (Norta altissima). Surveys made
color of the vegetation as affected by
in the spring on areas where perennial
either bleaching or moisture content at grasses predominated classed the areas
the time of survey. Plants that are as grass types, with the immature muslight in color, whether because of bleachtard comprising from 5-15 percent of the
10 Barren land.
All areas void or nearly void
such as intermittent
lake
of vegetation,
beds, saline flats, active sand dunes, shale,
rock slides, lava flows, and badlands
(fig.
11).
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vegetation.
By midsummer a large proportion of these same areas were classed
as annual weed types because the mustard
had matured and for the most part had
hidden the grasses from view. The preceding summer, as in most years, this
same range had a typical grass aspect.
Had the types been designated according
to the percentage of ground covered by
the mustard, these same types, even during an abnormal “mustard” year, would
have been classed correctly as grassland.
In the instructions for making range
surveys issued by the Inter-agency Range
Survey Committee there is an apparent
attempt to correct some of these weaknesses. In the description of the perennial weed type, for example, is the statement : “If there is no great predominance
of the weeds over the grass or brush veget)ation, and it is possible to judge that the
weed predominance is due to some unnatural factor, the weeds should be disregarded in designating the type and the
more stable vegetation should be used as
an index” (1). Note that this statement’
refers to perennial weeds and’ does not
apply to such annual weeds as the mustard referred to in the preceding paragraph.
And again, referring to the sagebrush
type : “It may prove desirable, in a given
region, to decide on a certain percentage
of all the vegetation in the type, say 20
percent, as the minimum proportion of
sagebrush that may be present if the area
is still to be classified as a 4 type, providing, of course, it does not already have
the aspect of some other type. The same
will hold true of the browse type.”
These attempts to disregard aspect in a
type designation confuse, rather than
clarify, the issue. The preceding quotation, for example, is contradictory in that
it provides that a definite percentage of
the type be sage, or perhaps browse, then
cancels this instruction by “providing, of
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course, it does not already have the aspect of some other type.” The solution
of the problem would seem to lie, not in
such tacit acknowledgments of the weaknesses of the aspect method, but in its
complete abandonment in favor of the
adoption of a system wholly based on
composition of the species comprising the
forage density.
APPLICATIONOF FORAGE TYPES IN
RANGE CONDITIONSURVEYS
There is need for a set of standard vegetation types for use in range condition
surveys. In the Soil Conservation Service the reconnaissance and square-foot
methods have been entirely supplanted
by range condition surveys. There has
been, however, no generally accepted
system for naming the forage types involved.
Designation of a type in range condition
surveys commonly indicates the type the
area can support for most effective forage
production.
This is at variance with
designation of types under the reconnaissance and square-foot systems. These
indicate what is currently growing on an
area rather than what should be there.
For this reason, in applying the 10 proposed type designations to range condition surveys the type designation may not
be the same as the species that were
dominant at the time of the survey. The
present growth form-e.g.,
grasses, forbs,
browse-may
differ from either the
original or the ultimate desirable and
practically feasible growth form. Where
this is the case the type will be named,
not on a basis of predominating vegetation but on a basis of original or potential
future vegetation.
This implies,
of
course, a knowledge on the part of the
examiner of the ecological history of the
area and of the basic principles of plant
succession.
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R. R. HUMPHREY
SUMMARY

A proposal is made to replace the 18
range-forage types developed by the Inter-agency Range Committee with 10
types based on predominant vegetation
rather than on aspect. The ten types
proposed are :
1.
2.
3.
4.
5.
6.

Grassland (Perennial grasses)
Meadow
Perennial forb
Annual (forbs & grasses)
Shrub
Conifer

7. Woodland
8. Broadleaf tree
9. Waste
10. Barren land
LITERATURE

(1) Inter-Agency

CITED

Range Survey Committee.
Instructions
for range surveys as formulated by the Inter-agency
Range Survey
Committee and adopted by the Western
Range Survey
Conference,
April 24,
1037 (USDA).
(2) SAMPSON, A. W. Range and pasture manp. 312, 421 pp. Illus. (New
agcment.
York) 1023.

NEWSANDNOTES
A milestone’ of conservation progress
was passed last fall at the Inter-American
Conservation Conference in Denver where
representatives
of all of the American
Countries met to consider conservation
problems.
The theme of the conference
was the relation of a rapidly increasing
population to a rapidly dwindling stock of
natural resources in the Americas. More
than 200 delegates and official representatives attended, half of whom were from
Latin America.
The meeting was sponsored by the United States Government
at the request of the Governing Board of
the Pan-American
Union, following a
Resolution passed at the Third InterAmerican Conference on Agriculture, at
Caracas, Venezuela, in 1945.
The meeting was divided into six sections, treating significant phases of conservation activity as follows:
1. Human Populations and Productive
Capacity of the Land.
2. Renewable Resources and International Relations.
3. Land-Use and the Social Sciences.
4. The Dynamics of Renewable Resources.
5. Education
in Conservation
Dynamics.
6. Making Conservation Effective.
In addition to the sessions, there were
four one-day field trips. These permitted
the delegates to visit a soil conservation
district, a national forest, a national park,
and the program of “Remaking-a-farmAn instructive
exhibit
of
in-a-day.”
some 40 large panels visually told the
conservation story in America.
A feature
of the Conference was the success with
which sessions, field trips, and exhibits

were tied together to permit consideration
of the Conference theme.
Resolutions were passed, all directed at
specific action that may be taken to accomplish conservation.
Primary among
them was the request that the Pan-American Union expand its conservation activities throughout Latin America.
National boards dealing with resource use
were recommended.
Formation
of an
Inter-American Conservation Society was
suggested, along with such ideas as a
multi-lingual
glossary of conservation
terms, award of merit for best hemispheric
conservation
accomplishment,
and air
map services for conservation use. Dr.
H. H. Bennett was nominated as a candidate for the 1949 Nobel Peace Prize.
At the closing plenary session President
Truman briefly addressed the Conference.
Secretary
of Agriculture
Charles
F.
Brannan was elected President of the Conference; Pedro Castro Monsalvo, Minister
of Agriculture and Animal Industry of
Colombia,
was Vice President.
Ray
Price officially represented the American
Society of Range Management at the Conference.
Early publication of the Conference proceedings is planned, including
papers by Society members Reed W.
Bailey, W. R. Chapline, Walter P. Cottam, F. G. Renner, and A. W. Sampson.
An outstanding statement on declaration of principles was issued in the closing
sessions of the Conference, as follows:
As representatives of the governments
of the Americas we have met to take
counsel with one another about the wise
use of the earth’s resources.
Our deliberations have been guided by our awareness of the gravity of the situation in
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which the peoples of the world now stand.
Everywhere in the world natural resources
have been depleted by ignorant and reckless exploitation
that has ignored the inexorable
natural
laws which maintain
them, and this depletion was disastrously
accelerated
by the recent
world war.
Throughout
the world steadily increasing
populations
have put an ever-increasing
strain on the dwindling resources.
These
two forces, each of which reenforces the
other, have now brought mankind
to an
almost critical point.
The challenge of
our time is that we must arrest and reverse them or face the fact that the very
existence of civilization
will be brought
in peril.
In some areas millions of people must
live below a tolerable level of subsistence,
and nowhere in the world has a proper
living standard
been achieved for everyone.
Moreover, mankind is oppressed by
fear of further wars.
Much of this fear
originates
in hunger and want, in which
lie the seeds of disorder from which might
come the wars we so greatly fear.
We
believe that on the road toward peace the
only guarantee
of peace, is a careful development,
utilization,
and protection
of
renewable natural resources.
We firmly
believe that the earth is rich enough to
insure a better living standard for everyone, provided that measures for such development,
utilization,
and protection are
immediately
adopted and adhered to by
all from now on. We believe that, although our knowledge is incomplete,
inexact and intermixed
with error and misconception,
nevertheless
mankind
now
knows enough to devise effective measures and apply them with success.
We
believe that it is within our power to
maintain
civilization,
to advance farther
than we have now come toward the comfort and stability that are mankind’s
oldest dream, and to pass on to our successors
an increased
and strengthened
natural
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heritage now being drained by our wastefulness.
Finally,
we recognize
that in
comparison
to other parts of the world,
the Americas have a greater natural endowment
and have been less exhausted
by war and exploitation.
This good fortune lays on us a responsibility
for leadership in meeting the challenge that we may
by no means avoid or escape.
The crucial problem of our generation
is to
safeguard,
maintain,
develop,
increase, and wisely use for the common
benefit of mankind
the natural resources
of the earth.
During this Conference
experts drawn
from many disciplines of science and from
many parts of the Western Hemisphere
have analyzed this problem.
In a spirit
of the severest realism they have explored
its complexity, pointed out the dangers we
face, and discussed ways of meeting those
dangers, correcting
the errors that have
been made, and avoiding errors hereafter.
They have demonstrated
that, precisely
as hunger knows no frontier, so the crisis
we face is common to us all, transcending
national barriers and demanding
a unified
cooperation
toward
the final objective
that must be as wide as the hemisphere.
We all feel necessity’s
universal
nature
and our meeting
today should be considered a demonstration
of that feeling.
The earnest desire for peace, which all men
cherish, must point the way to wider cooperation of peoples toward a purpose beyond this hemisphere.
The catastrophe
that threatens
civilization results from man’s failure to live
in harmony
with the principles
that
govern his environment.
Man has abused
the earth that is his principal
source of
wealth; and the earth therefore dispassionately makes his existence even more precarious and threatens
him with extinction.
Until he brings himself to live in
harmony with nature there is no hope for
peace or plenty or progress.
We declare
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that, in order to establish a harmonious
relationship between civilization and the
environment in which it must exist, it is
both our duty and our purpose:
To put an end to practices that injure or destroy the renewable natural
resources.
To substitute for them practices that
accord with nature’s order.
To repair insofar as possible the damage already done to our renewable natural resources.
To safeguard and increase the land’s
productivity
by every means that
science can devise and planning by private and governmental enterprise can
effect.
To maintain and protect to the utmost all the renewable natural resources.
To bring about a proper equilibrium
between populations and the productivity of their lands through the conservation and development of renewable
natural resources or other measures that
careful study renders advisable.
To protect and conserve ‘flora and
fauna.
To protect and maintain natural
zones of outstanding interest or scenic
beauty.
To increase and disseminate among
all people knowledge of the relationships between men and nature.
No generation can exclusively own the
renewable resources by which it lives.
Successive generations are but trustees
charged with maintaining unimpaired the
inheritance of their successors. We hold
the common wealth in trust for posterity,
and to lessen or destroy it is to commit
treason against the future. The principal
is the natural resources. The interest is
the earth’s ability to maintain their yield
so long as natural relationships are preserved and so long as man will govern his
activities and institutions to accord with
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them. No generation is free to spend
more than the interest yielded by rational
use of the heritage. On the contrary, the
duty of every generation is to apply its
full knowledge to protect and increase the
capital sum.
The problem implicit in our purpose is
composed of many complex problems intricately bound together. It is so tremendous that it can be solved only by bringing to bear on it all the instruments of
scientific and social knowledge and all the
skills of politics. The many specialties of
the physical and biological sciences must
be focused on it, together with the many
techniques of engineering. But these are
not enough. Conservation requires the
coordinated assistance of all branches of
knowledge that deal with peoples and
their institutions. Economics, sociology,
psychology, anthropology-all
these and
many other disciplines must guide us in
the application of what the basic sciences
have shown to be desirable. It is no
longer possible to approach this problem
from a simplistic standpoint.
The approach must be many-sided, utilizing our
entire heritage of knowledge in a coordinated effort.
Implicit in our purpose is the constant
augmentation of knowledge.
Conservation requires continuous advance in our
understanding of nature. It requires
continually increasing effectiveness in the
techniques of working with nature. Research must underwirte our hope. It
must be enormously extended and provision must be made for it at every facet
of our p&Hem.
Moreover, time is short
and researchers are scattered, not always
in communication with one another, not
always able to call on one another for
help or information.
They must be given
ways of coordinating their researches, of
helping one another with common problems, of avoiding the waste of duplicated
or mistaken effort. Clearing centers of
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conservation knowledge must be provided
or expanded, and the exchange of information among those who study these
problems in the various countries must be
intensified.
Implicit also is a much more comprehensive program than any now existent
for the training of technicians, especially
of those who work most directly with the
land itself and with the people who get
their living from it.
Ultimately, however, conservation rests
on the individual’s knowledge of the ends
it envisages. We depend upon one
another and the man who lives and works
in a metropolis without ever seeing the
fields that produce his food should be as
concerned about those ends as the man
who cultivates the fields. In his turn,
the farmer is under obligation not to impair the land that produces the city’s food.
Everyone must be able to recognize harmful practices in the treatment of resources
and must adopt the procedures that will
prevent them. The end in view is that
people everywhere will understand that
their dependence on the .earth lays
on them the obligation of respecting the
earth and of protecting it in order that
they may enjoy its fullness. Toward this
end it is the duty of governments and
their agencies, of religious institutions, of
public and private foundations, of universities and colleges and schools, the
press, radio and motion pictures to provide instruction that will make clear the
penalties of violating the physical laws of
nature and the rewards of living in accord with them. To grow in knowledge
of nature and human life is to grow in
conservation wisdom. There is no school
too poor or too elementary, there is no
agency of society too exalted or remote,
to assist in the widening of knowledge.
The function of education is twofold; to
bring about an immediate understanding
of the crises we are in and of the ways of
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resolving it, and with the passage of time
to illustrate the goals toward which we
work so that men’s thinking and their institutions will come naturally to conform
to them. We have learned at sore cost
that where there is the greatest ignorance
there is the greatest danger.
Governments must implement conservation; they must provide legislation that
will guarantee the conversation of natural
resources; they must create agencies that
will preserve them for the fulfillment of
their important social function; they must
arbitrate among conflicting interests and,
when necessary, supply such controls as
specific problems may require; they must
support education and scientific research.
Every government must amplify and extend its cooperation to other governments
in the work of conservation, in planning
and direction, in bringing about the vast
common attack on problems that no more
respect the boundaries of a political unit
than a flood respects them.
Henceforth conservation, the maintenance in full vigor of the renewable natural resources, cannot be a merely
professed faith, acted on only sporadically
and in part, ignored and violated in the
interest of immediate gain. It must be
acknowledged as the principle that must
govern the actions of individuals and societies alike if progress is to remain possible. Time and events have shown us that
the earth determines the pattern of man’s
fate, posing a choice which for a few moments we are still free to make. Our faith
is that we will make the choice which can
save us. We hope that this Denver Conference has served to set the vital choice
in a clear light.
Professor William C. Weir recently
joined the Animal Husbandry Staff at the
University of California, Davis, California. Formerly, he was with the Animal
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Husbandry Department, Oregon State
College, Corvallis, Oregon.
Professor F. S. Baker, University of
California, was made Dean of the School
of Forestry at the University, effective
January 1, 1949.
Clark S,. Martin of the U. S. Forest
Service was transferred recently to the
Missouri Ozark Research Center, Columbia, Missouri. Previously he was engaged in applied studies of noxious plant
control at the Southwestern Forest and
Range Experiment Station, Tucson, Arizona. Mack E. Roach formerly with the
SCS at Knoxville, Texas, fills the vacancy
created by the transfer of Martin. Roach
will continue with the applied noxious
plant control studies.
Arthur H. Roth, Jr. was transferred
recently from his position with the Intermountain Forest and Range Experiment
Station, Ogden, Utah, to the Division of
Farm Management and Costs, Bureau of
Agricultural Economics, Montana State
College, Bozeman, Montana.
Professor A. W. Sampson, University
of California, will present a paper on “Application of Ecological Principles in Determining Condition of Grazing Lands”
before the United Nations Scientific Conference on the Conservation and Utilization of Resources to be held in the United
States in May or June.
In continuing development of the Forest
Service research center program started
about three years ago, the Congress last
year provided funds for the establishment
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of several new research centers. Research on range problems will be a major
activity at both the Missouri Ozarks and
the northeast Washington research centers. Establishment of the new center in
Missouri marks the beginning of range research in that State and at the Central
States Forest Experiment Station. The
new center in northeast Washington will
be a part of the Northern Rocky Mountain Forest and Range Experiment Station. It will be known as the Colville
Research Center with headquarters in
Spokane.
The U. S. Forest Service has reported
the transfer of E. J. Woolfolk from its
Washington office to be Chief of the Division of Range Research at the Northern
Rocky Mountain Forest and Range Experiment Station, Missoula, Montana.
For the past three years he has been
assistant to W. R. Chapline, Chief, Division of Range Research, U. S. Forest
Service.
Leon C. Hurtt who has been Chief of
the Division of Range Research at the
Northern Rocky Mountain Forest and
Range Experiment Station since 1931 has
been appointed a special staff assistant to
Walt L. Dutton, Chief of the Division of
Range
Management
in Washington.
Hurtt will be working on problems of range
conservation and management affecting
National Forests and their relation to the
livestock industry. His headquarters will
remain at Missoula, Montana.
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RANGE PLANTS: Forage value, chemical composition, ecology, physiology, systematics
BARSHAD, ISAAC. (Univ.
of
Calif.,
Berkeley, Calif .) . Molybdenum content of pasture plants in relation to
toxicity to cattle. Soil Science 66:
187-195. Sept. 1948.
Grazing trials and forage analyses
have established that a formerly unidentified disease of cattle in the San
Joaquin Valley of California is caused
by high concentrations of molybdenum
in the soil and forage. Preliminary
evidence presented by Britton and
Goss in 1946 indicated the toxicity of
molybdenum in this area. Barshad
points out that in areas where cattle
are affected soil analyses show 1.5-10
ppm. of MO, highly soluble in water,
and present in greatest amounts in the
surface foot. Forage analyses revealed
concentrations from 50-200 ppm., particularly in legumes. Grazing trials
demonstrated toxicity of MO in soils
containing 1.5-5 ppm. MO.
CARTER, J. F. AND A. G. LAW. (Div. of
Agronomy,
Washington Agr. Exp.
Sta., Pullman, Wash.).
The effect of
clipping upon the vegetative development of some perennial grasses. Jour.
Amer. Sot. Agron. 40: 1084-1091.
Dec. 1948.
A report on greenhouse studies of
the effects of clipping at 15- and 30day intervals on Bromus inermis, B.
marginatus, Festuca elatior var. arun-

dinacea, Agropyron cristatum, A. inerme, and Elymus glaucus. Clippings
were initiated on a-month old plants
and controls were clipped 6 months
later at the end of the experiment.
None of the species tolerated clipping
to a l-inch height at 15-day intervals
and most were severely reduced in
growth under the 30-day schedule.
Festuca elutior var. arundinacea and
Agropyron cristatum showed least injury to the 30-day clipping interval.
GIST, G. R. AND R. M. SMITH. (Agr.
Ext. Service, Ohio State Univ., Columbus, Ohio; Soil Conservation Service Research, Morgantown, W. Va.).
Root development of several common forage grasses to a depth of eighteen inches. Jour. Amer. Sot. Agron.
40: 1036-1042.
Nov. 1948.
A comparison of root development
as measured by weights in 3-inch layers
to a depth of 18 inches in a silt loam
soil on the Agronomy Dep’t. farm at
Morgantown, W. Va. Species studied
were bromegrass, orchard grass, Kentucky bluegrass, timothy, and deer’s
tongue (Panicum clandestinum). The
latter species showed greatest development of roots in the O-3 in. layer
whereas bromegrass had greater development of roots below 6 inches than
the other grasses studied.

RANGE AND PASTUREMANAGEMENT:Management plans, surveys, utilization,
maintenance
AAMODT, 0. S. (Div. of Forage Crops,
U. S. Bur. Pl. Ind., Soils, and Agr.

Beltsville,
Md.).
Western
Eng.,
grasslands in American agriculture.

CURRENT LITERATURF
Jour. Amer. Sot. Agron. 40: 853-861.
Oct. 1948.
A presidential address given at the
annual meeting of the American Society of Agronomy at Fort Collins,
Colorado, Aug. 24, 1948, in which the
history and progress of grass research
are outlined.
COMSTOCK,V. E. ANDA. G. LAW. (Div.
of Agron., Wash. Agr. Exp. Sta., Pullman, Wash.).
The effect of clipping
on the yield, botanical composition,
and protein content of alfalfa-grass
Jour. Amer. Sot. Agron.
mixtures.
40: 1074-1083.
Dec. 1948.
A comparison of the effects of 3
clipping treatments on forage production, root production, and protein, calcium, and phosphorus contents of forage in a 3-year study of 9 alfalfa-grass
mixtures and alfalfa in the Palouse
region. Species used in mixtures with
alfalfa were smooth brome, orchard
grass,
crested
wheatgrass-smooth
brome, intermediate wheatgrass, Alta
fescue, orchard grass-smooth brome,
big bluegrass, crested wheatgrass, and
tall oatgrass.
Clipping treatments
were: (1) cut at hay stage; (2) frequent
clipping ; and (3) deferred-rotation
clipping.
Yields of all mixtures exceeded that of alfalfa alone.
DASMANN, W. P. (Bur. of Game Conservation, Calif. Div. of Fish and
Game, San Francisco, Calif.).
A critical review of range survey methods
and their application to deer range
management.
California Fish and
Game 34: 189-207.
Oct. 1948.
An objective analysis and evaluation of range survey methods including forage inventories, range condition
surveys, and forage utilization checks
as possible guides in management of
deer range and deer population control. The paper includes a careful review of the literature relating to range
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survey methods and the viewpoint developed that the most direct and reliable method of deer population control is one based on utilization checks
of intensity of cropping key plant
species on key areas, strongly supplemented by observations on general
range condition and trend.
It is
pointed out that the deer range manager should aim at adjustment of stocking to a level at which the vegetative
cover and/or the soil mantle will not
be damaged in any but the poorest
growth years. A list of highly-rated
deer forage plants as compiled from
the literature is presented.
SWIFT, R. W., et al. (Dept. of Animal
Nutrition and Dept. of Agronomy,
Penn. Agr. Exp. Sta., State College,
Penn.).
Monthly yields and composition of herbage composed of Kentucky bluegrass, Poa pratensis L., and
white clover, Trifolium repens L., as
affected
by fertilizer
treatments.
Jour. Amer. Sot. Agron. 40: 10511060. Dec. 1948.
Initial report of a study in progress
to determine yield and analysis of
herbage of Kentucky bluegrass-white
clover mixtures subjected to 5 fertilizer treatments
involving combinations of N, P, and K and mowed to a
l-in. height monthly or when herbage
reached 3 inches. Samples were analyzed for feed analysis and Ca, P, Mg,
and K for the 7-month period April
to October.
WEAVER, J. E. AND W. E. BRUNER.
(Botany Dept., Univ. of Nebraska,
Lincoln, Nebr.; State Teachers Coll.,
Kearney, Nebr.).
Prairies and pastures of the Dissected Loess Plains of
Central Nebraska.
Ecol. Monogr. 18:
507-549.
Oct. 1948.
A survey of the composition and behavior of native plant communities,
environmental conditions, and of the
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grazing types, seasonal use, forage
yield and consumption in experimental
pastures over a 3-year period in the
Central Nebraska
Dissected
Loess
Plains.
This area of several thousand
square miles of mixed prairie vegetation occupies silt loam loessial soils
that are highly erosive and constantly
rejuvenated by wind deposits and adjoins the Sandhills region with which
it merges to the north and northwest.
Much of the land is in native grass
cover and is used chiefly for summer
grazing by cattle.
Grasses develop
well-branched
and deeply-penetrating root systems in the mellow loess;
buffalo grass penetrated to 4-6 feet
and western wheatgrass to 8-10 feet.
Four communities or types of grassland formerly occupied the area : short
grass (principally blue grama), midand tall-grass type, mixed short- and
taller-grass type, and western wheatgrass. Under conditions of grazing
and recent drought the tall and mid
grasses have largely been replaced by
and
buffalo
grass.
blue
grama
Monthly yields and consumption of
forage were measured by 3-4 samples
in each grazing type by clipping in 30
sq. ft. portable exclosures and paired

grazed areas of equal size. Data on
monthly and annual yields and animal
units per pasture are given for various
vegetatational
types for the period
1945-47.
WRIGHT, J. C. ANDE. A. WRIGHT. (Franz
Theodore Stone Laboratory; Put-inBay, Ohio). Grassland types of south
Ecology 29: 449central Montana.
460. Oct. 1948.
Analysis of the vegetation of 10
relict areas and comparison with adjacent grazed areas in south central
Montana shows a gradation from the
bunch grass of the intermountain
basins consisting of Festuca idahoensis
and Agropyron spicatum types to the
xerophytic
Bouteloua gracilis-Stipa
comata type of the Great Plains.
The
bunch grasses reach their maximum
development in the Palouse Prairie
Region where precipitation is confined
chiefly to the winter months; in the
region of Montana studied winter precipitation is much lighter, and spring
and early summer rainfall forms the
bulk of the precipitation.
The cool
spring and summer season favors the
bunch
grasses. Two
transitional
types between the bunch grass zone
and the mixed prairie are described.

RANGE IMPROVEMENT: Natural and artiJicia1 revegetation, noxious
mechanical improvements
HULL, A. C., JR.
(Rocky Mtn. For. and
Range Exp. Sta., Ft. Collins, Colo.).
Depth, season, and row spacing for
planting grasses on Southern Idaho
range lands. Jour. Amer. Sot. Agron.
40: 960-969.
Nov. 1948.
Results of 8 studies conducted in
Southern Idaho in the period 1938-42
to determine the depth of planting,
proper season, and row spacing for
The results
seeding range grasses.
were not fully consistent because of
. varying site and climatic conditions

plant control,

but indicated for the area studied: (1)
best depth of planting seed is 2 inch
or less for crested wheatgrass and
small-seeded species, or 1 inch for
large-seeded plants; (2) fall planting
is generally better than spring planting and should be done in September
on areas with dependable moisture
supply or in October or November
where early moisture is undependable;
(3) row spacings of 6 inches are better
for weed control, soil protection, and
grazing than are wider spacings.

CURRENTLITERATURE
YOUNG, V.’ A., F. R. ANDERWALD,AND
W. G. MCCULLY. (Range & Forestry
Dept., Texas Agr. Exp. Sta., College
Station, Tex.)
Brush problems on
Texas ranges. Texas Agr. Exp. Sta.
Misc. Publ. 21. Oct. 1948. 19 pp.
A comprehensive appraisal of the
problem posed by noxious brush invasion on Texas rangelands, an analysis of the principal invading species
and the causal factors resulting in
their spread, and a summary of the
methods of mechanical and chemical
control currently used on Texas
ranges. The magnitude of the brush
problem in Texas is emphasized by the
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fact that some 65 million of the 93.5
million acres of original rangeland is
now infested by one or more species
of noxious brush. The important
groups of brush species discussed
include mesquite, prickly pear, oak,
and cedar. Eradication and control
measures are outlined as to their effectiveness and general cost. Emphasis is placed on the need for future
work in the development of adequate
and economical methods for eradication

and control

and of a strong

educational program based on proper
land utilization.

RANGE INFLUENCES:Forests, watershed protection, wildlife, recreation
HAYWARD, C. L. (Dept. of Zoology and
Entomology, Brigham Young Univ.,
Provo, Utah).
Biotic communities
of the Wasatch chaparral, Utah.
Ecol. Monogr.
18: 473-506.
Oct.
1948.
The chaparral zone of the Wasatch
Mtns. of Utah which occupies elevations between 5100 and 7500 ft. is
considered to be an ecotone between
the desert shrub below and the montane forest above as most of the
major and minor influent animals as
well as many of the plant constituents
extend into the zone from the adjacent
formations.
The effects of grazing
by livestock on the herb and low
shrub layer are pointed out and the
present day conditions and animal
communities
are discussed in detail.
ROWE, P. B. (California For. & Range
Exp. Sta., Univ. of Calif ., Berkeley,
woodland
Calif .) . Influence
of
chaparral on water and soil in Central California. Div. of Forestry,
Calif. Dept. of Natural Resources,
Sacramento,
Calif., in cooperation

with the Calif. For. & Range Exp.
Sta. 1948. 70 pp.
A study of the influence of woodland chaparral vegetation upon surface runoff, soil erosion, and water
yield

based

on

experimental

data

obtained at North Fork, California,
(about 35 miles northeast of Fresno)
for the period 1929-1938.
The basic
studies were conducted on 3 pairs of
l/40-acre runoff plots subjected to
the following conditions: (1) annual
burning, (2) twice-burned, and (3)
undisturbed, and were supplemented
by interception-streamflow units, infiltrometers,
lysimeters,
and soil
sampling to account for the total
disposition of rainfall. The most
important direct result of removal of
vegetation by burning was a decided
reduction in infiltration capacity of
the soil, which caused accelerated
surface runoff and erosion. The
water lost by interception and evapwas
slightly
oration-transpiration
greater from the undisturbed than
from the annually-burned plots.
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RANGE AND LIVESTOCKECONOMICS:Land utilization, public land administration, cost
of production, coordination of range and ranch
WOODS, C. N.
(Ogden, Utah)
Would
stockmen sacrifice their home on the
range?
Jour. Forestry
46: 771-773.
act. 1948.

Refutation
of arguments
on public
land administration
presented
in a
popular magazine article.

RANGE LIVESTOCKMANAGEMENT:Production, feeding, marketing, history
CONNELL, W. E., S. S. WHEELER, AND
R. C. THOM. (Colo. Agr. Exp. Sta.,
Ft. Collins, Colo.)
Effect of winter
supplementation on subsequent gains
of beef steers on grass and in the
Jour. Animal Science
fattening
lot.
7: 430-433.
Nov. 1948.
conducted
experiments
Feeding
over a 3-year period with steer calves
at the U. S. Dryland
Exp. Sta. at
Akron,
Colo. to test the value of
adding
a protein
supplement
to a
wintering
ration showed a profitable

gain at the end of the winter

period.

If animals
are continued
on grass
during summer
and to the feed lot
the

following

plementation

fall,

the

cost

is 21% greater

of supand

no

benefit
is gained in carcass grade.
The work confirms reports of other
stations that the rate of winter gains
is in inverse ratio to the subsequent
gains on grass.
Abstracts by: ROBERT A. DARROW,
Texas A & M, College Station, Texas

ANNUAL

MEETING, 1949

The 1949 annual meeting of the American Society of Range Management was held
in Denver, Colorado, January 24, 25, and 26. About 140 members registered for the
meeting; nearly 200 were in attendance at some of the sessions. Enthusiasm was
high.
FINANCIAL REPORT
(December

31, 1948)
Expenses

Office of President
O&e of Secretary-Treasurer
Postage
Printing file cards, letterheads,
Mimeograph
paper
Railway express
Secretarial
Checks returned-4
@ $3.00
Miscellaneous

$

$

Organization
& Policy Comm.,
Postage and other expense

506.91
4,016.28

All dues received prior to Jan. 1, 1949
Editorial Board
Vol. 1, No. 1 Journal of Range Mgt.
C. K. Pearse,

Income
$

212.71
184.11
57.08
17.76
16.65
12.00
6.60

etc.

Total

Membership
Committee,
Postage and Envelopes
Refund to Treasurer

15.00

766.97
Chmn.
74.88
8.13

F. G. Renner,

Chmn.
50.00

Annual Meeting, 1948
Travel, postage, reservations
Banquet and flowers
Printing, postage, etc.

25.00
286.75
108.00

Total

$

419.75
569.75
11.54

Registration
and banquet tickets
Refund, travel, postage, reservations
Total
Program

$
Committee,

1948, D. F. Costello,

8.60

Chmn.

$ 1,842.11

Total
$ 2841.14
77.55
___

On Deposit, College Sta. State Bank:
Less checks outstanding
Total
Submitted
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581.29

$ 4,605.70

2,763.59
-----

$ 4,605.70
$ 4,605.70
by : Harold F. Heady, Secretary-Treasurer,
Texas A & M College, College Station, Texas
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PUBLICATIONSREPORT

At the annual meeting in Salt Lake City
last year Society members voted to have
the Publications Committee serve as the
first Editorial Board and go ahead with
getting out the first issue of the Journal.
As you know, we now have out two issues.
These represent only a beginning of what
we hope the Journal will develop into.
Members of the Society are expected to
look upon the Journal as their own; to
present material to it, and continually to
make suggestions for its improvement.
We should make every effort to develop a
publication no practicing range conservationist can afford to do without.
It can
only become such a medium through every
member contributing his part.
The primary purpose of the Journal, of
course, is to aid in carrying out the objectives of the Society, and otherwise to
serve the interests of all its members.
More specifically, it should (1) serve to
instruct and stimulate members of the Society so they can do a better job in their
chosen work or profession; (2) broaden
the horizon and enlarge the. interests of
the Society members; (3) state the position and objectives of the Society on fundamental issues dealing with the use,
management and conservation of forage
resources; and (4) serve as a medium of
influence in national and international
affairs to obtain appropriate attention to
matters in which the Society is interested.
The Journal should have a wide appeal
to all members of the Society.
To this
end we want a well-rounded publication
with space devoted to (1) articles of a
popular nature as well as those of a semitechnical or technical character dealing
with applied aspects of all phases of range
conservation; (2) general articles relating
to the conservation of forage resources to
human welfare, economics, culture, and
other aspects of modern living; (3) scien-

tific articles presenting original research
on forage resource problems; (4) editorial
matter relating to objectives and other
subjects of broad interest to the Society;
(5) reviews of books and other publications; (6) abstracts of recent literature;
(7) New and Notes, comments and discussion.
In considering manuscripts for publication the Editorial Board is giving special
attention to usefulness of material presented. High priority will be given to
manuscripts that suggest practical methods or ideas that can be applied by ranchers, land administrators or practicing
conservationists, which lead to improvement of the range resource.
Manuscripts are coming in slowly.
Items for the News and Notes section are
few. Members should take it upon themselves to send interesting items to the
Editor.
We believe that articles in the Journal
should not be limited to those prepared
by Society members. Except as directed
by the Council, the Journal also should
not be required to publish all papers presented at Society meetings. An author
wishing to have his paper published should
present it to a member of the Editorial
Board, and it will be handled in the same
fashion as other manuscripts.
Manuscripts should be prepared in accordance with instructions given on the
inside of the back cover page of the Journal. The Editorial Board has decided
that abstracts of range literature should
cover articles in all publications, including livestock and similar journals. Complete coverage of literature will be started
at an early date. Effort has not been
made yet to obtain advertisements but
probably this will be done during the year
1949.
The Editorial Board would like to see
the size of the Journal increased some this
year, perhaps up to 48-64 pages per issue.
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With this increase, the entire cost of the
Journal for the year will be from $2,500
to $2,800.
The Editorial Board is well pleased with
the way Waverly Press has handled the
first two issues. We are fortunate to have
obtained this company to print the
Journal.
Council members met in Fort Collins
in October and appointed the following
members to the Editorial Board for the
year 1949: F. W. Albertson, B. W. Allred,
D. F. Costello, Walter P. Cottam, Fred
B. Kennedy, William C. Weir, and H. H.
Biswell, Editor.
Please remember that the Journal belongs to members of the Society and that
are
suggestions for its improvement
always welcome.
EDITORIALBOARD
R. S. Campbell
Robert A. Darrow
H. R. Hochmuth
Warren C. Whitman
H. H. Biswell, Chairman
MEMBERSHIPCOMMITTEEREPORT
The American Society of Range Management had 753 members on January 1,
1949. A year ago, membership stood at
503. The increase has come about in
several ways. The success of the last
annual meeting and indications that we
had firm intentions of establishing a
worthwhile Society resulted in applications from many who had held off previously.
The Membership Committee
expanded its list of prospects and circulated widely several appeals for membership. A very important factor has been
the constant effort on the part of many
members to get others to join. Finally,
the issuance of our Journal is bringing in
many new members, and the Membership
Committee is taking full advantage of the
Journal to indicate the value of the Society; and gain additional interest.
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Charter membership was closed on
July 1,1948.
The Society has 481charter
members.
Tabulations of distribution of our membership roll bring out the fact that certain
localities and groups have a disproportionately low representation and indicate the
opportunities and needs for expanding the
membership.
During
the year,
the
greatest percentage increase was shown
by students, Bureau of Indian Affairs personnel, and stockmen in that order. A
much larger membership is needed to
reach all those interested in range land
problems, to provide for full exchange of
information, and to put the Society on a
sound economic basis.
Experience indicates that circulation of
invitations to join, although well worthwhile in the past, cannot be counted on
for many additional members. Further
growth will depend largely upon the Society making a place for itself in each
local area and by personal appeal. Both
of these must depend upon the efforts of
the membership at large. To organize
and direct this effort your committee
recommends :
1. That the establishment of IocaI
Chapters be encouraged with the ultimate
objective of providing a local Chapter for
each State or section of the country.
These should prove invaluable as nuclei
of interest and enthusiasm. Each local
Chapter should maintain an active local
Membership Committee.
2. That a Membership Committee at
the national level be continued to give direction to, correlate the efforts of, and
provide material for local committees and
to appoint subcommittees to serve in all
states or sections until local Chapters assume this responsibility.
Distribution of members by states and
provinces are as follows: Utah, 104;
Texas, 83 ; Montana, 73; California, 63 ;
Wyoming, 58; Colorado, 56; Idaho, 44;
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Oregon, 43 ; Arizona, 42 ; New Mexico, 35;
Washington, 22; Nevada, 18; Nebraska,
13; Oklahoma, 12; Kansas, 11; North Dakota, 9; South Dakota, 6; Maryland, 4;
Louisiana, 4; Illinois, 3; Iowa, 2; Florida,
2; North Carolina, 2; Ohio, 2; New York,
2; Georgia, 1; Minnesota, 1; Missouri, 1;
South Carolina, 1; Mississippi, 1; District
of Columbia, 22; Hawaii, 2; Alaska, 1;
Canada, 8; Venezuela, 1; Nicaragua, 1.
Distribution of members by groups are
as follows: U. S. Forest Service, 198; Soil
Conservation Service, 179; Bureau of
Land Management, 71; Extension Service, 14; Production and Marketing Administration, 18; Bureau of Animal Industry, 3; Bureau of Agricultural Economics, 3 ; Bureau of Plant Industry, Soils,
and Agricultural Engineering, 12 ; Bureau
of Indian Affairs, 22; Other Federal
agencies, 13; schools, 93; students, 35;
state agencies, 26; ranchers, 31; libraries,
11; foreign government service, 8; miscellaneous (livestock editor, industrial,
unclassified), 16.
MEMBERSHIPCOMMITTEE
0. N. Arrington
1
Alan A. Beetle
George Bradley
C. A. Joy
C. Kenneth Pearse, Chairman
PAPERS PRESENTED
Monday afternoon
George Stewart, U. S. Forest
Chairman:
Service, Ogden, Utah.
1. The Place of Reseeding in a Range
Management Program.
Fred Kennedy, U. S. Forest Service, Portland,
Ore.
2. The Role of the Seedsman in Reseeding Range Lands. A. L. White,
Consumer Service Dept., Northrup,
King & Company, Berkeley, Caiif.
3. Machinery for Range Reseeding on
Wild Lands. Avon Denham, U. S.
Forest Service, San Francisco, Calif.

(Illustrated by movie-W.
W. Dresskell, U. S. Forest Service, Odgen,
Utah.)
4. Reseeding the Range by Airplane. J.
R. Killough, Bur. of Land Mgt.,
Lander, Wyo.
5. The Management of Reseeded Ranges.
Waldo Fransden, SCS, Portland,
Ore.
Tuesday morning
Chairman: G. M. Kerr, Division of Grazing, Bur. of Land Mgt., Washington,
D c
’ .
1. The Status of Research in Range Reseeding in the Intermountain Region.
George Stewart, U. S. Forest Service,
Ogden, Utah.
2. Reseeding of Southwestern Ranges.
Darwin Anderson and A. R. Swanson, SCS, Tucson, Ariz.
3. A Comparison of Seasonal Development of Promising Forage Species
for Reseeding Montana Ranges. C.
A. Friedrich and E. E. Meik, U. S.
Forest Service, Missoula, Mont.
4. Comparative Yields and Cover of Native Grass on Pasture and Revegetated Areas at Hays, Kansas. A.
Riegel, Dept. of Botany, Ft. Hays
Kansas State College, Hays, Kan.
5. Preventing Rodents and Birds from
Eating Broadcasted Seed. W. E.
Howard, Univ. of Calif., San Joaquin
Expt. Range, O’Neals, Calif.
Tuesday afternoon
Chairman: D. A. Savage, Great Plains
Field Sta., Woodward, Okla.
1. Control of Noxious Range Plants in a
Range Management Program. K.
W. Parker, U. S. Forest Service,
Tucson, Ariz.
2. Results of Recent Tests in the Control
of Noxious Woody Plants by 2,4-D,
and 2,4,5-T.
H. R. Offord, Bur. of
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3.

4.

5.

6.

Ento. and Plant Quarantine, USDA,
Berkeley, Calif.
New Methods for Removing Brush for
More Grass. H. E. Elwell, and 111.
B. Cox, SCS, Guthrie, Okla.
Eradication of Big Sagebrush (Artemisia tridentata). A. C. Hull, Jr., U. S.
Forest Service, Fort Collins, Colo.
The Control of Bitterweed (Actinea
odorata) on Texas Range Areas.
Omar E. Sperry, Dept. of Range and
Forestry, Texas A & M, College station, Texas.
Some Probable Future Developments
in Noxious Plant Control.
George
E. Glendening, U. S. Forest Service,
Tucson, Ariz.
Wednesday morning

Chairman: H. R. Hochmuth, Bur. of
Agri. Econ., Utah State Agri. College,
Logan, Utah.
1. Relationship Between Grazing Land
Taxation and Range Land Use.
Mont H. Saunderson, U. S. Forest
Service, Denver, Colo.
2. Public Lands and Taxes: H. E.
Schwan, U. S. Forest Service,
Denver, Colo.
3. Range Tenure. Dan Fulton, rancher,
Ismay, Mont.
4. The Grassland Research Foundation.
F. W. Albertson, Dept. of Botany,
Fort Hays Kansas State College,
Hays, Kan.
5. Range Management at Home. Bruce
Orcutt, rancher, Miles City, Mont.
6. Top and Root Growth of Blue Grama
Grass and Buffalo Grass in Relation
to Frequency and Height of Clipping.
F. W. Albertson, Dept. of Botany,
Fort Hays, Kansas State College,
Hays, Kan.
Wednesday afternoon
Chairman: E. W. Tisdale, Univ. of Idaho,
Moscow, Idaho.
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1. Determing Forage Weight on Southern
Forest Ranges. R. S. Campbell, and
J. T. Cassady, U. S. Forest Service,
New Orleans, La.
2. Clipping Methods for Measuring Forage Yield. S. Clark Martin, U. S.
Forest Service, Tucson, Ariz.
3. Some Problems in Utilization Survey
on Southern New Mexico Desert
Plains Range. Kenneth Valentine,
Dept. of Animal Husbandry, New
Mexico A & M, State College, New
Mex.
4. Development of Range Condition Survey Techniques.
R. R. Humphrey,
Dept. of Botany, Univ. of Ariz., Tucson, Ariz.
5. Use of Indicators for Judging Condition and Trend of High Mountain
Rangeland.
Lincoln Ellison, U. S.
Forest Service, Ogden, Utah.
6. Improvements in Use of the Line-interception Method for Measuring
Changes in Range Vegetation.
A.
L. Hormay, U. S. Forest Service,
Berkeley, Calif.
ANNUAL MEETING, 1950
The annual meeting in 1950 will be in
San Antonio,
Texas. Dave
Savage,
Chairman of the Program Committee, requests all members wishing to present
papers at the meeting to send him at
Woodward, Oklahoma, by May 1, 1949,
the title and a 200-word abstract of
their proposed paper. Please do this so
the final program can be prepared and
abstracts published in the Journal well
in advance of the meeting.
ATTENTION

!

DOUBLE OUR MEMBERSHIP IN 1949!
This was the goal set at the Denver
meeting. Everyone can help do this by
signing up a new member. Please send
the name, address, and subscription fee
to Melvin S. Morris, Montana State Uni-
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versity, Missoula, Montana.
Subscription fee, $5.00; $2.50 for students.
ACTIONS

OF THE COUNCIL

Council members and chairmen of committees met in business session on
January 23. The Council also met again
at the close of sessions on January 26.
The following actions were taken.
The Council approved reports by the
Secretary-Treasurer, Editorial Board, and
Membership Committee.
Membership will be on a calendar year
basis and each new member must indicate
when he wants his membership to begin.
Institutions, such as libraries, will pay
the same price for subscription to the
Journal as the regular membership dues.
Members in foreign countries will pay
the same dues (in U.S. currency) as members residing within the United States.
One of the duties of the new Membership
Committee shall be to include efforts to
obtain
library
subscriptions
to the
The
membership
fee for
Journal.
students will be $2.50.
The Council named a committee to
investigate advertising possibilities for
the Journal. The Editor was instructed
to send a word of thanks to Waverly
Press for the fine job they have done in
printing the Journal. Allred and Costello
are to have 3-year terms on the Editorial
Board, Albertson and Cottam 2-year
terms, and Kennedy and Weir l-year
terms.
Not later than Dec. 31 of each year, the
Editor will submit an annual report to
the President of the Society.
This statement shall (a) report on the conduct of the
Journal during the year, (b) outline the
plan of operations for the ensuing year,
and (c) recommend a financial budget f.or
Copies of this report
those operations.
shall be furnished directly to each member
of the Council. Within the limits of the
budget approved by the Council and

transmitted to him by the President, the
Editor shall be authorized to incur expenses incident to publication of the
Journal. Except as directed by the Council, the Journal shall not be required to
publish articles presented at Society meetings. Such papers may be published when
presented to the Editorial Board in accordance with the established policy of
that group. Abstracts of papers presented at the second annual meeting will
be published at the discretion of the
Editorial Board.
The program of the third annual meeting is to include short abstracts with the
titles and is to be distributed about six
weeks prior to the annual meeting.
A committee is to be established to
study the problems and help in the establishment of local sections within the
Society.
The report of the Finance Committee
dated September 9, 1948 was read and
A new
approved with modifications.
Finance Committee is to be appointed to
solicit additional funds and endowments
to support the Society.
A prospectus of
our objectives was approved for its value
and use by any part of the Society.
A committee will be established to consider the curricula of the various schools
teaching Range Management and make
minimum recommendations or suggestions thereof.
The American Society of Range Management will join the Natural Resource
Council of America.
The American Society of Range Management is to address the proper officials
in Washington on the desirability of
appointing Range Specialists in the Extension Service on state and national
levels.
If local arrangements can be made the
place of the third annual meeting is San
Antonio, Texas.
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The report of the Organization and
Policy Committee was read and approved.
The Council is to take the necessary steps
to incorporate the Society.
In specific
cases to be determined by the Council,
the Society will state its views on existing
or pending legislation before civic, professional, or other groups, in the pages of
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the Journal, and before legislative bodies.
Such action shall be taken only on specific
authority of the Council, in accordance
with a course of action outlined by the
Council, and by a representative
or
representatives it shall name.
HAROLD

F.HEADY

Secretary-Treasurer

