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RANGE MANAGEMENT ~- 
The Future of Our Range Resources 

F. G. RENNER 

Range Conservationist, Soil Conservation Service, 
Washington, D. C. 

0 NE of the questions to be con- 
sidered by this conference is 

whether the Nation’s range re- 
sources will be so diminished during 
the next 25 years as to critically 
threaten our welfare. 

Had this question been asked 
back in 1928, just 25 years ago, 
there is little doubt what the an- 
swer would have been. The experts 
of that time contended that condi- 
tions were critical even then and 
dire results were to be expected both 
to the resource itself and to the 
Nation’s economy if the trends con- 
tinued. In 1928, vast areas of the 
range were considered to be eroded, 
overgrazed and depleted. Officials 
had long since questioned the 
feasibility of any extensive im- 
provement through reseeding, and 
the belief was widely held there was 
little possibility of either main- 
tenance or improvement of the 
range unless the livestock popula- 
tion was drastically reduced. 

In the light of these predictions, 
let’s take a brief look at what actu- 
ally took place. First, I believe most 
people who are widely familiar with 
western ranges will agree that during 
the past 25 years there has been 
marked improvement in range con- 
ditions throughout almost all of 
this area. The startling fact is that 
this improvement has taken place 
in the face of almost continuously 
increasing livestock numbers, in- 

l Address presented at the Mid-Century 
Conference on Resources for the Future 
held at Washington, D. C., December 2-5, 
1953. 

stead of the reductions once thought 
necessary. 

Since 1928, the livestock popula- 
tion in the 17 States of the range 
area has increased 41 percent, from 
32,807,OOO to 46,510,OOO animal 
units. Moreover, both the im- 
provement in the range and the 
increase in livestock has taken 
place in the face of substantial re- 
ductions in the area devoted to 
range use. In the Plains States, 
many millions of acres of range lands 
have been plowed and put into 
cereals, beans and other crops. In 
the mountains the encroachment of 
timber reproduction, and in the 
Southwest the thickening up of 
other woody species, has sub- 
stantially reduced the range area. 

The happenings of the past 
probably offer us some valuable 
clues as to what we may expect in 
the future. Accordingly, it may be 
profitable to examine the factors 
that brought widespread improve- 
ment to the range in the past 25 
years, under conditions which many 
thought to be unfavorable for such 
improvement. 

Despite two periods of severe 
drought, generally favorable weather 
and growing conditions that stimu- 
lated natural recovery was un- 
doubtedly one such factor. 

An increasingly prosperous live- 
stock industry, with its members 
possessed of funds for reseeding, 
fencing, water development, and 
other improvement measures, and, 
of equal importance, convinced of 
the need to use their cash for these 
purposes, was another. 
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The perfection of machinery for 
seeding and harvesting grass, chem- 
icals and machinery for eradicating 
useless brush, and a host of other 
such developments have vastly in- 
creased forage production, even on 
some of our least productive lands. 

Probably the factor most im- 
portant of all has been a change in 
the attitude of people-a change 
from a philosophy of indifference to 
one of determination that conditions 
can be changed for the better. 

Much of this change appears to 
have stemmed from the depression- 
born efforts of the government to 
alleviate the ills of agriculture in the 
early 30’s. As these efforts suc- 
ceeded, sometimes to the surprise of 
their sponsors, they were not only 
increasingly adopted, but opened up 
new possibilities for improvement. 
These, in turn, convinced more and 
more landowners that range con- 
servation measures are not only 
good for posterity but also are sound 
business for the present generation. 
The results of this change in attitude 
are seen on every hand. Congress has 
recognized the importance of con- 
servation to the national economy, 
has created new agencies to furnish 
technical and financial assistance to 
landowners, and has supported such 
work with generous appropriations. 
States have passed laws to facilitate 
local cooperation in conservation 
activities. Livestock associations 
have taken an increasingly active 
interest in conservation work. In- 
dustry has responded with funds for 
research on many critical range 
problems and landowners have 
organized hundreds of soil con- 
servation districts in order to work 
together to improve their ranges. 

Time will not permit citation of 
even a few of the remarkable accom- 
plishments in range improvement 
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Table 1. Estimates of potential improvement of grazing lands in 17 Western states 

Range and Pasture Land Acres 

Privately-owned 
Range and pasture. . . . . . 
Forest range. . . . . . 

Publicly-owned 

365,000 
74 ) 000 

Range . . . . . . . . . . . . . . 215,000 
Forest range. . . . . . . . . . . . . . . . 105,000 

thousands 

759,000 

Improvement Pos- 
sible as Percent 

of Present 

200 
150 

300 
200 

Equivalent 
Acres 

thousands 

730,000 
111,000 

645,000 
210,000 

-____ 
1,696,OOO 

that have taken place in the past 
25 years. These are sufficiently 
substantial, however, to indicate 
that we are only beginning to be- 
come aware of the possibilities ahead 
of us. 

Estimates indicate that the 759 
million acres of private and pub- 
licly-owned ranges in the 17 Western 
States can still be improved from 
150 to 300 percent (Table 1). This 
would provide the equivalent of 
more than a billion and a half acres 
of range in their present condition, 
more than double the present 
available area. 

Neither the progress that has 
been made nor the promise of future 
improvement is any cause for 
complacency, however. There are 
still many critical problems ahead 
of us if our range lands are to do 
their part in supporting the ex- 
panding demands of our national 
economy. 

Not all operators are aware of the 
extent to which their ranges can be 
improved, nor are they convinced 
of the necessity, or of the financial 
advantage of the measures that will 
bring it, about,. From 80 to 125 mil- 
lion acres remain to be reseeded, 
with the needed seed supplies of 
improved species not yet in sight. 

Many ranges need more fences if 
satisfactory management is to be 
practiced, and there are still some 
areas that are too poorly watered 
to allow efficient. use of the forage. 

A great deal more, and decidedly 
better, research is needed to find the 
answers to a number of important 
range problems. Among the research 
needs are studies of ways to reduce 
costs of production that will help 
maintain the range livestock in- 
dustry in a prosperous condition 
and continue to make private funds 
available for needed conservation 
measures. More investigations are 
needed to determine the costs and 
benefits of conservation practices 
themselves, as a means of speeding 
up their use. The development of 
more selective herbicides not, only 
offers profits to industry, but prom- 
ise to landowners for more effective 
ways to rid their lands of noxious 
woody plants. The development of 
better forage grasses, which has 
barely started in the last decade 
offers great promise for more 
nutritious forage, more of it, and for 
a longer period of use. The use of 
certain fertilizers has given marked 
results on some range types and 
such studies need to be expanded to 
determine the conditions under 

which this practice can be used on 
other areas. Nor should we over- 
look the importance of economic 
research which will provide reliable 
costs of all of these measures so that 
the landowner may decide upon 
their practicability and suitability 
for his own conditions. 

At the same time, we need to 
realize that research is of little value 
unless means are found to get its 
results out of musty publications 
and into use by farmers and ranchers 
of the country. A few scientists had 
known for twenty years, for ex- 
ample, that crested wheatgrass was 
adapted to the climate and soils of 
the Great, Plains. It wasn’t, until the 
action agencies of the U. S. Depart- 
ment of Agriculture were developed, 
however, that this and similar in- 
formation was translated into a 
reseeding program that has doubled 
and quadrupled the forage supply 

on more than 15 million acres. 
Accordingly, technical assistance 

to acquaint landowners with new 
developments and to help them get 
started in the application of appro- 
priate conservation practices is 
desirable for some time into the 
future. It, should not be necessary, 
however, to continue such assistance 
at, the present scale indefinitely. 
With technical assistance, needed 
research, a prosperous industry and 
an increasing number of landowners 
who are improving their range, 
certainly there is no necessity for 
our range lands to be in a critical 
condition 25 years from now. On 
the other hand, there is every 
reason to believe they will be con- 
siderably improved over the present 
situation. 



The Brush Control Problem 
in California’ 

II. H. BISWELL 

Professor of Forestry, University of California, 
Berkeley, California 

T HE brush problem in California 
has been “pin-pointed” as one 

of lost acres-once productive acres 
now lost to invading brush. Because 
the brush has increased in abun- 
dance, the production capacity of 
many lands has gone downward. 
The problem now is to control the 
brush, to recover the “lost acres” 
if possible, to prevent further loss, 
and to keep all acres productive 
and healthy. 

It is needless to say that acres 
lost to brush are not producing their 
optimum in domestic livestock, 
game, timber, recreation and water. 
The problem of brush control in 
California is becoming more im- 
portant all the time because the 
human population is increasing 
rapidly. Each day there are more 
than a thousand new people to 
house, feed, clothe, to use water, 
and to demand recreation facilities 
in one form or another. Further- 
more, the population is expected 
to increase at this pace for some 
time. In view of this, it is not wise 
to permit the continual loss of 
productive acres to brush. 

It is gratifying to report that a 
number of agencies and organiza- 
tions in California are now co- 
operating in research on the many 
fundamental and practical aspects 
of the brush control problem. Among 
these are the California Department 
of Fish and Game, the U. S. Forest 
Service, the State Division of 
Forestry, and several departments 
of the University. Ranchers are 
contributing greatly. The Agri- 

l Paper presented at the Sixth Annual 
Meeting of the American Society of Range 
Management, Albuquerque, New Mexico, 
Januarjy 20-23, 1953. 

cultural Extension Service and 
organizations like the San Francisco 
Chamber of Commerce are par- 
ticipating by carrying information 
to the general public. The very 
fact that all of these agencies and 
organizations are working on the 
brush control problem indicates 
great progress in itself. In Cali- 
fornia, probably more than in 
many other’ areas, the brush prob- 
lem greatly concerns not only the 
livestock industry, but other groups 
like sportsmen, farmers using water 
for irrigation, foresters and outdoor 
recreationists. Brush control is a 
problem on many wild lands used 
for purposes other than grazing. 
Furthermore, it is a problem on 
public lands as well as on private 
lands. For the past six years the 
California Department of Fish and 
Game and the University of Cali- 
fornia have studied the “Effects of 
Brush Removal on Game Ranges in 
California. ” This is done under 
Federal Aid in Wildlife Restoration 
Act, Pittman-Robertson Research 
Project 31-R. ‘fhe report here is 
taken largely from this study. 

Brush Types 
The brush in California west of 

the Sierra crest is often referred to 
as chaparral. This term is derived 
from the Spanish word “chaparra” 
meaning scrub oak. This term was 
applied by the early explorers of 
California to the low, shrubby, 
dominantly evergreen vegetation 
which they found to be so char- 
acteristic of the coast ranges and 
the foothills of the Sierra. Actually, 
the chaparral includes many species. 
The most important features are 
t’he deep root systems, the dense 
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rigid branching, and the small, 
thick, heavily-cutinized, evergreen 
leaves. The chaparral is character- 
istic of California west of the 
Sierra crest and the deserts; in 
other words, of the region of the 
“Californian” climate (Cooper, 
1922). This is a Mediterranean- 
type climate with wet, mild winters 
and long, hot, dry summers. From 
May to September there may be no 
rainfall except for thunder showers 
in the mountains. During this 
period, maximum temperatures are 
frequently above 105” F. and ‘the 
relative humidity may become as 
low as 5 to 8 percent. During the 
long summer period the vegetation 
becomes extremely dry. 

It is interesting to note that 
this type of climate is characteristic 
of four other regions of the world: 
the Mediterranean region itself, 
parts of southern and western 
Australia, South Africa and Chile 
(Whyte, 1949). Shrubs seem to 
do well in this kind of climate 
because of their deep root systems 
and sclerophyllous leaves. Perennial 
grasses best adapted are those that 
become completely dormant during 
the summer. 

The brush or chaparral in Cali- 
fornia west of the Sierra crest can be 
arbitrarily separated into three 
associations because of differences 
in land utilization and management 
and because of relations between 
types of chaparral and land char- 
acter. The three chaparral types 
are: the true chaparral (Fig. l), 
the woodland-grass chaparral (Fig. 
2), and the timberland chaparral 
(Fig. 3), characteristic of deforested 
or partially deforested timber sites. 

Most of the area of true chaparral 
has been in brush as far back as 
the records go. Among the principal’ 
shrubs in this association are 
chamise (Adenostoma fasciculatum), 
scrub oak (Quercus dumosa), in- 
terior live oak (Q. wislixenii) , 
manzanitas (Arctostaphylos spp.), 
buck brushes (Ceanothus spp .) , 
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Thr soils are fairly drcp and 
productive. Brush invasion atld 
~IKYSLW have 1we11 marked in this 
type. The posaihilities here are 
good for snrcrssful brush removal 
and manipulation. A majority of 
the voodlnt~d-grass arca~ ark used 
primarily for dumcstir livestock 
prodwtion. Alany of them have 
lqe numbers of dew and quail. 

III timberland chaparral, maw 
zanitas and buck brushes are vom- 
moo. The soil is-chiefly suitahlc 
for timhrr produrtion hut, due to 
logging, fire and other reasons t,he 
trrrs in many arcas have hew 
largely replaced hy rhaparral 
species. 111 many other plares the 
t,rees we fairly abundant, but the 
admixture of chaparral spwies rre- 
atps a real problem in forest man- 
agcmrnt. Once no arca has hero 
fully owupied hy hrnsh, forest 
reprodurtion I’OTLIPS hark very 
slovly (Fo\vt.lls nnrl Srhubrrt, 1951). 
very little is kllO\\-11 ahout the 
possibilities of brush rcmovnl nod 
mnnipulnliox in this typr. 

The Wildfire Problem 

One other thing that should bc 
mentioned in rwrmertion with the 
hot summers and the very dry 
vcgctatioo in the brush areas is 
that the tire hazard during tht: 
summer often brcomes extremely 
high and wildfires are rommon. 
This important point must lw 
considered in all phases of witdtnnd 
management. For the years 1944- 
1951 511 average of 4‘24,000 ac’rcs 
b11roed annually bY wildlires 
(hmerirxo Forest Prodwts porn- 
pilat,iar, 1945-1952). The magnitude 
of this problem is hest indicated 
by a detailed study of fire ocrnrrenre 
made hy the lTniversity of Cali- 
fornia and the (California Forest a~1 
Raqq Experiments Station (Weeks 
rt al., 1913). 01 3,210,OOO arrrs in 
the northern Sierra Nevada foot- 
hills it, was found that, 3,X.’ fires 
burned 3li3,OOO arres during the 
S?‘vPI1 years 1932-1938, or 11 per- 
rent of the tot,al. 

The wildfrrs are startrd in al- 
most every rvxreivable wsy. Ahout, 
one-fourth of them are started by 
lightning, and wcasionally, a grcnt 
number arc set in a short t,imc. 
I)uring the summer of 1951, for 
~wnnplr, it was reported that 
mwe t,hao 800 lightning s&s or- 
rurred in three days. 

Wildland fires in California have 
grown into a multi-million dollal 
problem. Sate and Federal agencies 
are spending about, S13,000,000 a 
year for protertiotl, and damages 
from fire amount,iog to ahout, 
SlO,oOO,OOO have been reported in 
rwent years (Wyrkoff, 1951). Con- 
siderahlc rescarch has been done 
on fire behavior, the best, wag to 
control tires, and the damages they 
do. Grwter emphasis in res~~wh is 
w&d on m&hods of creating 
renditions which Icsscn thr possi- 
bility that fires u?ll oxur nod 
especially on how t,u weatc row 
ditions io vhivh t,hc, fires will do 
less damage. 
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favor those that are more readily season until seed maturity, after wildlife populations and a decrease 
browsed. which the forage is grazed to a in fire hazard. Removal ( f brush 

Generally the most suitable moderate degree. Moderate grazing has resulted in variable effects on 
method for brush removal will results in maximum competition the flow of springs. 
vary from area to area. Usually, between grass and brush and Methods of brush removal in- 
however, a combination of methods provides maximum seeding and elude controlled burning, bulldozing 
proves most satisfactory. establishment of grasses. In addi- and chemicals, application of her- 

Reseeding 
tion, browsing by livestock on bicides and combinations of these. 
brush seedlings and sprouts is an Usually a combination of methods 

Reseeding is an important phase important factor in retarding the works best. Other important and 
of management following brush regrowth of brush. essential steps in brush removal are 
control in chaparral types. Reseed- Deferred grazing may not be reseeding and grazing management . _ 
ing provides forage for game and desirable in true chaparral and in 
livestock, provides a plant cover areas of interior live oak where LITERATURE CITED 

beneficial in lessening soil erosion, browsing serves as the main con- AMERICAN FOREST PRODUCTS INDUS- 
furnishes competition to reduce trolling factor in brush suppression. TRIES, INC. 1945-1952. The effec- 

survival of brush seedlings, and In the manipulation of brush for tiveness of fire protection. Forestq 

supplies fuel for a subsequent reburn deer, adjustments in the acreage 
Digest 1945-1952, inclusive. 

(Schultz and Biswell, 1952). Areas burned may provide a desirable 
BISWELL, H. H., R. D. TABER, D. W. 

HEDRICK AND A. M. SCHULTZ. 
of brush ash are prospective sites for tool in regulating utilization, and 1952. Management of chamise 
seeding. In true chaparral, the in maintaining a vigorous cover of brushlands for game in the north 

entire area of cleared brush may be desirable shrubs for deer browse. coast region of California. Calif. 

reseeded. In the woodland-grass 
Fish and Game 38: 453-484. 

chaparral, only a small percentage Summary COOPER, W. S. 1922. The broad- 
sclerophyll vegetation of California. 

of the area cleared of brush might Many acres of wildlands in Carnegie Inst. Wash., Pub. 319. 124 
need reseeding in areas wit!h enough California have decreased in produc- PP. 
grass in the understory of brush tion as a result of invading brush FOWELLS, H. A. ANI) G. H. SCHUBERT. 

for natural reseeding (Fig. 5). A or chaparral. The brush occurring 
1951. Natural reproduction in cer- 

number of perennial grasses and 
tain cutover pine-fir st,ands of 

west of the Sierra crest may be California. Jour. Forestry 49: 192- 
annual grasses and legumes have divided into three general types: 196. 

been recommended as suitable for (I) the true chap&al, (2) the LOVE, R. M. AND B. J. JONES. 1952. 

reseeding burned sites (Love and woodland-grass chaparral, and (3) 
Improving California brush ranges. 

Jones, 1952). Fertilization is usually the timberland chaparral. In all 
Calif. Agr. IXxpt. Sta. Circ. 371. 
38 un. 

beneficial, especially where legumes of these types, the hazard from SCHULTZ, A. M. ANI) H. H. BIS~ELI,. 
are seeded, but as yet this has not wildfires in summer is very great. 1952. Competition between grasses 

been done on an extensive scale. Increase in brush in many areas reseeded on burned brushlands in 

seems to be a natural phenomenon California. Jour. Range Mangt. 5: 

Grazing Management which is favored by occasional 
338-345. 

WEEKS, DAVID, A. 1:. WIESLA.UDER, H. 
The type of grazing management fires without reburning, close graz- R. JOSEPHSON AND C. I,. HII,L. 1943. 

following removal of brush often ing that weakens the herbaceous Land utilization in the northern 
governs the effectiveness of brush cover, and rains late in the growing Sierra Nevada. Spec. Publ. of the 

control. Any system of grazing that season after most of the grasses Giannini Foundation of Agr. Kco- 

weakens the herbaceous cover also have dried. Factors that tend to 
nomics, Univ. of Calif., Berkeley, 
Calif. 127 1)~. 

lessens grass competition and favors retard the invasion of brush are WHYTE, R. O.- -1949. The provision of 
the invasion of brush. A system of moderate grazing, frequent burn- fodder in a Mediterranean environ- 
grazing that maintains a strong ing and browsing by deer and ment. Jour. Brit. Grassland So- 

herbaceous cover results in strong livestock. 
ciety 4: 33-45. 

competition and retards invasion. Benefits from brush removal and 
WYCKOFF, S. N. 1951. Protecting the 

forest from fire. Annual Report, 
The usual practice following brush manipulation are an increase in Calif. For. :ind Range Kept. Sta. 
removal is to defer grazing the first forage production, an increase in 53 PP. 



Grazing Crested Wheatgrass by Sheep 
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Range Experi- 

P LANTING depleted spring-fall 
range with adapted grasses in 

the Intermountain region is now an 
important enterprise. Crested 
wheatgrass (Agropyron cristatum) is 
presently the best for seeding these 
ranges and is in widespread use. 
This species has already been 
planted on approximately 1 million 
acres in the Intermountain West 
and prospects are t,hat there are at 
least 10 million acres where crested 
wheatgrass will be sown and where 
the grazing industry will ultimately 
depend on it. Seeded ranges repre- 
sent an outlay of from 5 to 12 
dollars per acre and the grass usually 
requires protection from 2 to 4 
years for successful establishment. 
To retain the income-producing 
value of such an investment these 
ranges should be grazed in a manner 
t>o maintain highest produ&ion 
over a long period of time. As a 
guide to management this paper 
reports the results of the first 7 
years’ grazing of crested wheat- 
grass and secondary grasses with 
sheep on typically spring-fall range 
near Ephraim, Ut)ah. Although 
results are not final, they provide 
information that is useful in guiding 
management of seeded spring-fall 
ranges. 

Methods 

Six I>$-acre pastures were con- 
structed on a 1940 seeding in 
which crested wheatgrass was the 
dominant species. Other seeded 
grasses occurring in the stand 
were beardless bluebunch wheat- 
grass (Agropyron inerme) and bulb- 
ous bluegrass (Pea bulbosa). These 
were included in the mixt(ure af a 
rate of 1 pound per acre. Five other 
grasses and two forbs were in- 
cluded at 5/i to 2 pounds per acre. 

Three of the grasses, Sandberg 
bluegrass (Pea secunda), tall oat- 
grass (Arrhenatherum elatius) and 
slender wheatgrass (Agropyron tra- 
chycaulum) failed to establish them- 
selves as part of the stand. The two 
forbs Viguiera multijlora and arrow- 
leaf balsamroot (Balsamorhixa sagit- 
tutu) also failed to successfully 
establish. Indian ricegrass (Oryxop- 
sis hymenoides) and low creeping 
wildrye (Elymus simplex) were 
established as very minor COll- 

stituents. 
Beginning in the spring of 1945 

and continuing through 1951 t)he 
crested wheatgrass has been grazed 
with ewes and lambs to average 
utilization intensities of 59 percent 
(light), 7 1 percent, (moderate), and 
88 percent (heavy), which are 
reasonably close to the original 
standards of 55, 70, and 90 percent 
planned for the respectjive inten- 
sities. In no year did removal of 
crested wheatgrass vary more than 
5 percent from the desired utiliza- 
tion. These int)ensities may be 
unduly heavy for adequate soil 
protection, since recent research has 
indicated the importance of a cover 
of vegetation and litter for minimiz- 
ing surface runoff and soil erosion 
(Packer, 1951; Ellison, Croft and 
Bailey, 1952). Pastures have been 
moderately grazed in the fall 
(usually in November) in years 
when regrowth was adequate. 

Percentage utilization by weight 
was determined by estimate (Pech- 
anec and Pickford, 1937) on thirty 
9.6-square-foot plotIs in each pasture 
(Frischknecht and Plummer, 1949). 

Two pastures were assigned at 
random to each grazing intensity. 
Grazing was start)ed on one pasture 
of each grazing intensity when 
crested wheatgrass was 2 to 3 
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inches high (early), and on the other 
at an average of 13 days later when 
grass was 4 to 5 inches high (de- 
ferred). Spring grazing closed on all 
pastures at about the same date. 
April 14 and 27 have been the 
average starting dates for the 
respective grazing treatments and 
May 25 the average spring closing 
date. 

Rambouillet sheep were used 
throughout the study. From two to 
five mature ewes between 3 and 6 
years of age with single lambs were 
put in each pasture in the spring. 
Holdover ewe lambs, yearling ewes, 
and mature ewes were used in the 
fall. All sheep were weighed in the 
morning after a 12-hour shrink. A 
sheep day is considered to be a ewe 
for one day or a lamb for one day, 
since a ewe and her lamb will con- 
sume twice as much green forage as 
a dry ewe (Fleming, Miller and 
Young, 1930, 1931, and 1938). 

The study area is at an elevation 
of 5,600 feet, and is representative 
of much of the foothill range in the 
Int,ermountain region with level to 
moderately sloping terrain. Average 
annual precipitation for the period 
of this study, 1945 through 1951, 
was 10.19 inches, slightly less than 
t,he 22-year average of 10.38 inches. 
Annual precipitat)ion ranged from 
13.91 inches in 1945 to only 6.81 
inches in 1951. Soil is a clay-loam, 
interspersed with occasional large 
boulders. Many smaller rocks $5 
to 1 inch in diameter occur through 
the soil profile. A hardpan of 
predominately calcium carbonate 
exists at a depth varying from 12 to 
18 inches. As a result of very heavy 
grazing the original native cover 
of bunchgrasses, winterfat (Eurotia 
Zanata) and big sagebrush (Artemisia 
trident&z) was completely killed. 
At t,he time of planting in October 
1940 the land was supporting 
chiefly Russian thist,le (SaZsoZa kali 
fenuifolia) of very low grazing value. 
A few sparse patches of cheatgrass 
brome (Bromus tectorum) and scat- 
tered patches of European glory- 
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bind (Convotvulus arvensis) occurred, 
but they were not thick enough to be 
a particular problem in getting the 
seeded grasses established. 

Effects on Vegetation 

As far as can be seen from the first 
7 years of record, there is no dif- 
ference in vegetation between pas- 
tures where spring grazing started 
when crested wheatgrass was 2 to 3 
inches high (early) or approxi- 
mately 13 days later when crested 
wheatgrass was 4 to 5 inches high 
(deferred). 

Spring herbage production fluc- 
tuat,ed from year to year due to the 
effects of climate (Table I). Spring 
growing conditions were better than 
average in 1945, 1947 and 1949, 
about, average in 1946 and 1948, and 
below average in 1950 and 1951. 
The general reduction in grass 
yields in all treatments in 1950 and 
1951 is largely associated with the 

lowest available moisture for growth 
in any period since 1934. Some of 
the general decrease in grass pro- 
duction after 1947 probably re- 
sulted from natural causes associ- 
ated with aging of the stand and 
commonly referred to as decadence. 
Similar trends after 1947 were 
determined in each pasture on a 
12 x 14 foot plot that was com- 
pletely protected from grazing dur- 
ing the I-i-year period. This paral- 
lelism in trends indicates that 
factors other than grazing caused 
the general decline in yield. Barnes 
and Nelson (1950) noted a similar 
trend in Wyoming where seeded 
pastures, including crested wheat- 
grass, declined 25 percent from the 
second to the seventh year and 55 
percent by the ninth year. 

Table 1 reflects the differential 
effect of the three grazing intensities 
on production of crested wheatgrass 
just prior to early grazing. Yields at 

Table 1. Green weight production at time sheep entered early-grazed pastures 

Year 

1945* 220 
1947 382 
1948 264 
1949 303 
1950 228 
1951 116 

Crested 
Wheatgrass 

Bluebunch 
Wheatgrass ) $$$~~s ) chge~~~~s 1 ‘Kg1 1 Total 

Pounds per acre 

Lightly Grazed 

- - T T 315 
46 247 10 4 689 
24 86 T 1 375 
50 78 T 6 437 
74 46 T 4 352 
47 58 T 2 223 

Moderately Grazed 

1945* 250 - - 
1947 334 33 260 
1948 293 12 101 
1949 300 52 94 
1950 198 70 48 
1951 115 35 59 

358 
633 
406 
449 
318 
211 

Heavily Grazed 

1945* 243 
1947 287 
1948 236 
1949 244 
1950 133 
1951 68 

- 
18 
6 
2 

T 

- 
226 

76 
112 
54 
51 

T 

3 T 
T 8 
T 6 
T 2 

T 341 
536 
321 
366 
194 
121 

* In 1945 no separation was made between bluebunch wheatgrass and bulbous 
bluegrass. 

this period are used because they 
permit an evaluation without the 
complication of current grazing and 
are a fairly good indicator of vigor. 
Production of crested wheatgrass 
under the three grazing intensities 
was similar at the beginning of the 
study. A relative decline in produc- 
tion was apparent under heavy 
grazing after 2 years of treatment, 
as shown in the 1947 herbage 
inventory. By the seventh year 
pronounced differences were mani- 
fest under heavy as compared with 
light and moderate grazing. Little 
difference could be detected between 
light and moderate grazing. 

Evidently taking as much as 71 
percent of the herbage permitted 
crested wheatgrass to maintain 
production that was comparable on 
the average to production under 59 
percent utilization. Even under 88 
percent utilization, crested wheat- 
grass shows remarkable ability to 
persist, although there is 110 doubt 
that the plants have been severely 
injured. One of the first signs of 
heavy use was the tendency of the 
grass foliage to lie almost prostrate 
on the ground in the early spring. 
Another indicator of deterioration 
was the marked tendency for 
crested wheatgrass clumps to die in 
the middle and break up into ap- 
parently individual plants. 

The most striking indicator of 
grass stand deterioration under 
heavy grazing was a progressive 
increase of Russian thistle from 
1948 to 1951. In 1951 production 
of this summer-growing annual 
under heavy use was approximately 
five times greater than under light 
or moderate use (Table 2). Russian 
thistle plants in the lightly and 
moderately grazed pastures were 
confined to scattered openings and 
small, heavily-used spots. Under 
heavy grazing they were general 
over the pastures and in many 
places were actually growing out of 
the centers of weakened plants of 
crested wheatgrass. Because Russian 
thistle makes most of its growth in 
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t,he summer, it provided no forage in 
the spring months. 

Bluebunch wheatgrass and bulb- 
“us bluegrass occur as secondary 
components in the pastures. By 
1948, the third year of grazing, 
many bluebunch \vhcatgrass plants 
had died in t,he heavily-grazed 
pastures, and by 1951, t,he seventh 
year, very little of this grass xvas 
left. This high mort,ality resulted 
despite the fact that bluebunrh 
wheatgrass was utilized to an 
average of only 67 perrent in the 
heavily-grazed pasture compared to 
an average of 88 percent for crested 
wheatgrass. Because of its upright 
habit and lack of basal leaves 67- 
perrent use removed practically all 
the foliage of this grass. Under 
light and moderate grazing, where 

Table 2. Number of plants and yield of 
Russian thistle in ,951 under three 

intensities of sheep use 

Intensity 1 Y”& 1 Production 

crested whcatgrass MXS utilized to 
an average of 69 and il percent, 
bluebunch vheatgrasa was utilized 
only 14 and 1G percent. IYnder this 
use it is maintaining itself and 
many plants arc becoming large, 
ungrazed ‘%olf planta” (Fig. 1). 

There is no evidenre that grazing 
bulbous bluegrass t,o an average of 
61 percent in the heavily-grazed 
pasture has materially affected its 
production or vigor. A much lighter 
average utilization of this grass, 30 
and 34 percent, was “bt,ained in the 
lightly- and moderately-grazed pas- 
tures. Bulbous bluegrass shorn a 
fluctuating production under all 

‘intensities of use. It has a prolif- 
erating bulb vith a shallow, 
temporary root system. Former 
studies (Plummer, 1943) have show1 
that the roots of this grass dry up 
and deteriorate wit,h the onset of 

high tcmperntures, and when mois- 
turc and temperatures are suitable 
in the fall new roots grow out from 
the bulb. Consequent~ly its main 
groxi-th is made before the middle 
of May, and since t,he foliage was 
usually drying at this time sheep 
reased to graze it. However the 
bulblets produced on the seed stalk 
in place of seed are avidly eaten. 

This study has furnished some 
information on the seeding of blue- 
burwh wheatgrass and bulbous 
blocgrass in mixture v+th crested 
x-h&grass. Beanwz of the low 
prrference of shwp for bluebunrh 
whcatgrass vhen grwing with 
rrcstrd wheat,grass under light and 
modcrate grazing, its use in mixture 
with crested whcatgraas is not 
rwommended. If bluebunch wheat- 
grass is used these results suggest 
that it should br planted alone in 
separate units and used in rotation 
\vith crested wheatgrass. 

Considerable conjwture exists as 
t,o the value of bulbous bluegrass in 
mixture \vith crested n.heatgrass. 
Bulbous bluegrass does servr a “se- 
ful pupow by producing highly 
pslatahle forage soon after the snow 

melts in spring. Even in dry years 
there is enough moisture for this 
grass to make fair growth. Biggest 
fluctuations in yield are caused by 
periods of low temperature after 
spriug growth begins, rather t,han 
by lack of moisture. Whether one 
should use it in a mixture is a 
matter of personal choice and need. 
Some feel the presence of bulbous 
bluegrass with crested wheatgrass 
rrsults in less total yield because of 
less efficient use of moisture hy 
bulbous bluegrass. Honww, this as- 
pect must be determined by future 
nwarch. 

Sheep Days 

During the first three years of 
treatment the heavily-grazed pas- 
tures furnished materially more 
sheep-days per awe in the spring 
than the moderately- and lightly- 
grazed pastures (Fig. 2). During the 
last four yrars of treatment the 
moderately- and heavily-grazed 
pastures Rsrh furnished about the 
same number of sheep days. In tro 
of these years, 1948 and 1951, sheep 
days’ use from moderate grazing 
was greatrr than from hear-y 
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YEAP ! 1945 1946 1947 1948 1949 1950 1951 
FIGURE 2. Sheep days per acre under three intensities of spring grazing during a 
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m MODERAT 

m LIGHT 
E 

7-year period. 

grazing, and in 1951, the seventh 
year, light grazing produced very 
nearly the same number of sheep 
days as heavy grazing. The relative 
difference in sheep days furnished 
by moderate and light grazing re- 
mained fairly constant during the 
study period. 

Sheep days provided by the 
pastures varied widely in different 
years. The fluctuations between 1945 
and 1948 are presumably attrib- 
utable to more favorable conditions 
for plant growth in 1945 and 1947 
than in 1946 and 1948. The decline 
in sheep days in 1949, a year in 
which early production was fairly 
high as Table 1 shows, may possibly 
be due to the fact that the ewes 
were in very poor condition because 
of the shortage of feed they had 
suffered on their winter range in a 
winter of exceptionally deep snow, 
so that they ate more green grass 
than in other years. The pro- 
nounced decreases in 1950 and 1951 
are to a large extent attributable to 
decreased forage production in two 
very dry years. Part of the decline 
between 1947 and 1951 is attribut- 

able to decadence in the seeded 
stand already described. 

Sheep Gains 

Lamb gains per acre under the 
three intensities of use followed a 
pattern like that for sheep days. 
As shown in Table 3, average lamb 
gains per acre were greatest under 
the heavy intensity in 1946 and 
1947, the first two years in which 
weights were taken. During the last 
4 years, average gain per acre was 
greatest under the moderate inten- 
sity. This convergence of lamb gains 
between the heavy intensity and 
the moderate and light intensities 
parallels the similar convergence 
noted for sheep days. Although the 
heavily-grazed pastures produced 
slightly more lamb per acre for the 
six years in which weights were 
taken, the pronounced decline in 
lamb gains reflects deterioration of 
the grass stand under heavy use. 

Average lamb gains for all in- 
tensities averaged 0.60 pound per 
day per head and ranged from 0.51 
in 1947 to 0.70 pound per day in 
1951. Lambs in the moderately- and 

heavily-grazed pastures made the 
same average gain per day, 0.58 
pound, while lambs in the lightly- 
grazed pastures made a slightly 
greater gain, 0.64 pound. The dif- 
ference between light and heavy is 
statistically significant, but that 
between light and moderate is not. 
Although the gain in favor of light 
grazing appears small, over a 6- 
weeks’ grazing period it means a 
difference of 235 pounds per lamb. 

Gain by mother ewes for the 6- 
year period averaged 0.18, 0.30, and 
0.08 pound per day and 8.2, 15.7, 
and 5.6 pounds per acre in the 
lightly-, moderately-, and heavily- 
grazed pastures. However these 
gains are so variable between years 
that it is not possible to say that 
they represent a real difference be- 
tween treatments. 

Table 3. Average lamb gain per acre 
under three intensities of use 

Year 
Intensity 

Light 1 Moderate [ Heavy 

1946 21.3 
1947 30.3 
1948 1 31.3 
1949 29.7 
1950 32.0 
1951 24.3 

Average . . 28.2 

Pounds 

27.3 35.0 
33.0 50.3 
44.7 35.0 
28.3 31.7 
32.3 37.7 
26.3 22.7. 

-- 
32.0 35.4 

~~__ 

Fall Grazing 

In two years, 1950 and 1951, there 
was not enough regrowth to permit 
fall grazing in the heavily-grazed 
pastures. For this reason no fall 
grazing use was allowed in the other 
pastures. During the five years that 
the pastures were grazed in the fall, 
the average number of sheep days’ 
use for light, moderate and heavy 
averaged 51,42 and 27, respectively. 
Greater production from lightly- 
and moderately-grazed pastures re- 
sulted from greater availability of 
old growth. 

In three years, 1945, 1948 and 
1949, sheep weights were taken 
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during the fall grazing period. In 
general sheep evidenced an ability 
to gain or maintain weight in the 
fall, particularly if their teeth were 
good. Average gain per day for all 
intensities was 0.23, 0.35 and 0.15 
pound (Table 4). In 1949 sheep in 
the heavily-grazed pastures merely 
maintained their weights. This is 
attributed to the fact that snow 
covered the low regrowth, and since 
there was very little old growth 
above the snow the sheep couldn’t 
get enough to fill up. 

In 1948 and 1949, light and 
moderate grazing in the fall pro- 
duced more gain per acre than 
heavy grazing because of the greater 
number of sheep days available 
and the higher gain per day. When 
fall gains are added to spring gains 
of ewes and lambs, the total gains 
per acre in 1948 were 53.3, 73.4, 
and 52.7, and in 1949, 55.0, 60.6, 
and 41.0 pounds for the lightly-, 
moderately- and heavily-grazed 
pastures, respectively. Thus sheep 
gains from moderate grazing are 
substantially greater than from 
heavy grazing when spring and fall 
grazing periods are considered to- 
gether. 

Early Versus Deferred Grazing 

During the T--year study, the de- 
ferred pastures furnished 20 more 
sheep-days per acre per year than 
the early pastures. Nevertheless 
lambs in the early pastures made 
about 0.08 pound more gain per 
day, a difference that is statistically 
significant. This advantage tends 
to make gains per acre in the early 
and deferred pastures about equal. 

Since ewes and lambs in the early 
pastures made better gains per acre 
with fewer sheep days, it would ap- 
pear that sheep starting t,o graze 
early actually consumed a greater 
volume of grass per head than sheep 
starting to graze about 2 weeks 
later. This is largely attributable to 
greater succulence of grass in the 
early period. The question arises as 

Table 4. Sheep gains in the fall grazing period in three years of record 

Gain per day Gain per acre 
Year 

Light Moderate Heavy Average Light 1 Moderate 1 Heavy 1 Average 

1945 
1948 
1949 

Pounds 

11.9 
9.6 
4.1 

to which would be the best date to 
start grazing crested wheatgrass. 
From the standpoint of the vegeta- 
tion it evidently makes no dif- 
ference so long as the grass is not 
too heavily used at the close of the 
grazing season. If the primary con- 
cern is getting the lambs to gain as 
fast as possible, grazing early is to 
be preferred. 

Summary and Conclusions 

Because of the low preference of 
sheep for beardless bluebunch 
wheatgrass under light and moder- 
ate grazing as compared to crested 

A grazing study with sheep was 
conducted on six I$&acre dryland 
pastures in typical spring-fall range 
in Utah with crested wheatgrass 
as the dominant species. Beardless 
bluebunch wheatgrass and bulbous 
bluegrass occurred as secondary 
components. Three intensities of 
use were applied (light, moderate 
and heavy) with grazing starting 
when crested wheatgrass was 2 to 3 
inches high (early) and 4 to 5 inches 
high (deferred). After seven years 
of grazing, injurious effects are 
obvious where crested wheatgrass 
has been heavily utilized (88 per- 
cent use). Under heavy grazing, 
production has decreased, most 
grass clumps have died in the 
middle, plants are small, and there 
is a marked growth of Russian 
thistle generally over the pastures. 
Although production has declined 
with aging of the seeded stands, 
crested wheatgrass appears to have 
maintained equally good production 
under light (59 percent) and moder- 
ate (71 percent) use during this 
first seven years. 

wheatgrass, its use in mixtures with 
crested wheatgrass is not recom- 
mended. Bulbous bluegrass has 
maintained itself well in stands of 
crested wheatgrass. Its use in 
mixtures with crested wheatgrass 
depends on the need for early forage 
and on personal preference. If 
grazing is deferred until late spring, 
inclusion of bulbous bluegrass in 
mixtures with crested wheatgrass is 
of questionable value. 

Sheep days’ use declined sharply 
in the heavily-grazed pastures as 
compared with t’he lightly- and 
moderately-grazed pastures after 
three years of treatment. During the ’ 
following four years, the moder- 
ately- and heavily-grazed pastures 
each furnished about the same 
number of sheep days. 

The trend in lamb production per 
acre was similar t’o the trend in 
sheep days. Lamb gains were 
slightly greater in lightly-grazed 
pastures than in moderately- and 
heavily-grazed pastures. Average 
lamb gain for all intensities varied 
from 0.51 to 0.70 pound per day. 

No permanent differences in 
vegetation were apparent between 
pastures where spring grazing 
started when crested wheatgrass 

With fall grazing, the lightly- and 
moderately-grazed pastures pro- 
duced markedly more sheep days’ 
grazing than the heavily-grazed 
pastures, chiefly because of the un- 
consumed spring growth still avail- 
able. When sheep gains per acre for 
fall are included total gains for the 
lightly- and moderately-grazed pas- 
tures are greater than those for the 
heavily-grazed pastures. 
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NUMBER ONE OBJECTIVE FOR 19544,000 MEMBERS 

What will that do to help the Society? 
1. It will put that many more broad shoulders to 

the wheel of progress in achieving the objectives of 
our Society. 

2. It will strengthen our financial position by: 
a. Bringing in more dues. 
b. Putting our Journal in a higher bracket of 

payments for advertising space. 
c. Making our Journal more attractive to ad- 

vertisers because of wider distribution. 
Does our financial position need strengthening? 
Yes. It’s not shaky, but that is because we are operat- 

ing to a great extent on contributed services. Con- 

tributed services are “when-we-can” services. Our 
Society must this year begin paying a partial salary to 
our Executive Secretary. We need a full-time executive 
secretary and a full-time editor. We also need a “home”. 
The pay-off to you will be a better Journal, more and 
better sectional activities and a better Society all-round. 

Our figures show that we are nowhere near saturation 
point in any class of membership. We can reach our 
objective among the same high classes of people we have 
in the Society now. 

We’ve given the special reasons for making this a 
special objective. Now, what is needed is a special 
effort . OK?--FEoyd D. Larson, President. 

CONSERVATION AWARDS MADE BY NASH COMMITTEE 

Awards of $500 each were presented on January 7, 1954 by GEORGE W. MASON, presi- 
dent of the Nash-Kelvinator Corporation, to ten professional workers for their outstanding 
contributions to the field of conservation of our national resources. In addition, the Nash 
Conservation Awards Committee presented medals to ten individuals in recognition of their 
acts of good citizenship in fostering better conservation methods. Award winners were 
selected from among more than 700 nominations submitted by officials of state, federal and 
private conservation agencies, and professional writers on conservation topics. 

Winners in the professional class were: EDWARD ADAMS of Frankfort, Kentucky, Educa- 
tion Director of the Kentucky Department of Fish and Wildlife Resources; VERNE E. 
DAVISON, Spartanburg, South Carolina, Regional Biologist in the Soil Conservation Service; 
ORRIE E. SMITH, Amaranth, Pa., District Game Protector for the Pennsylvania Game Com- 
mission; CHARLES R. HURSH, Asheville, North Carolina, Research Forester of the U. S. 
Forest Service; J. BURTON LAUCKHART, Seattle, Wash., Chief Game Biologist of the Wash- 
ington State Game Department; CARL E. SCHWOB, Chevy Chase, Maryland, Sanitary 
Engineer of the U. S. Public Health Service; CHARLES A. RINDT, Portland, Oregon, U. S. 
Forest Service; ROGER M. LATHAM, Harrisburg, Pa., Chief of Wildlife Research in the 
Pennsylvania Game Commission; E. LAURENCE PALMER, Ithaca, New York, Director of 
Conservation Education for the National Wildlife Federation; and HOMER S. SWINGLE, 
Professor of Zoology at Alabama Polytechnic Institute, Auburn, Alabama. 



Fertilization of Some Range Soils in the 
Rocky Mountains 

JOHN L. RETZER 

Soil Scientist, Rocky Mountain Forest and Range Experiment 
Station, Fort Collins, Colorado1 

S OIL fertilization is a tool that 
may be used in range manage- 

ment for improvement of quality 
and quantity of forage. It has 
potential value in reseeding oper- 
ations to increase initial survival 
and subsequent growth and in the 
recovery of poor and depleted 
native ranges. Fertilization research 
on range soils in the Rocky Moun- 
tains is relatively new. Only re- 
cently has much attention been 
given to increasing the productive- 
ness of native ranges. One of the 
major problems is to determine 
which soils or groups of soils will 
respond to fertilization since effort 
would be wasted in treating soils 
with a favorable fertility status. 

The Intermountain Forest and 
Range Experiment Station con- 
,ducted fertilizer studies a few years 
ago in which a response was ob- 
tained with nitrogen (N). Other- 
wise the results were inconclusive. 
The results were not published. 
The staff of the Forestry and Range 
Management Section of the Colo- 
rado Agricultural Experiment Sta- 

. tion (1952) is currently conducting 
tests with nitrogen and phos- 
phorus (P) on soils growing native 
shortgrass and mixed-prairie range 
types. Nitrogen has given both a 
quantitative and qualitative re- 
sponse on the herbage whereas P has 
given only a qualitative response. 
The soils have medium textures and 
are neutral or calcareous in reaction. 
Currently the economy of such 

1 Maintained by the Forest Service, 
U. S. Department of Agriculture, for 
Arizona, Colorado, Kansas, Nebraska, 
New Mexico, South Dakota, west Texas 
and Wyoming, with headquarters at 
Colorado A & M College, Fort Collins, 
Colorado. 

applications to native range soils 
appears questionable. 

Work by Brouse (1952-53) on 
meadow soils in the sandhill region 
of Nebraska has shown that native 
plants in moist meadows benefit 
from commercial fertilizers, but 
differences in soil, plant species and 
moisture supply caused much vari- 
ation in results. Phosphorus favored 
the establishment and maintenance 
of legumes in these subirrigated 
meadows whereas a combination of 
N and P resulted in the best hay 
yields. Potassium (K) had a minor 
effect on hay yields. It is question- 
able that the increased yields will 
justify the cost of fertilization. 

DeLand (1952) reported that 
profitable increases in production 
from mountain and intermountain 
soils can be obtained by applying 
250 to 300 pounds of treble super- 
phosphate on alternate years and 
40 to 50 pounds of available N 
annually. The work was done in 
Montana on irrigated pastures. 

Much work is being done by the 
Colorado Agricultural Experiment 
Station and cooperating agencies on 
irrigated mountain meadow soils in 
the Rocky Mountains. Reports have 
been given on this work by Nelson 
(1952) and others. In general, N 
consistently increases the yield of 
grasses and usually depresses legume 
growth. Phosphorus produces no 
growth on grasses and is somewhat 
erratic on legumes, but the quality 
of the forage is improved. The soils 
of mountain meadows are com- 
monly neutral or calcareous, and 
water tables are usually high. 

Much of the research on range 
and pasture soils has dealt with the 
primary or major elements, namely, 
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N, P and K. However, in recent 
years attention has been sharply 
drawn to the need for trace or 
minor elements on some soils 
throughout the world. The minor 
elements are iron (Fe), manganese 
(Mn) , boron (B), zinc (Zn) and 
copper (Cu) . A third group some- 
times referred to as secondary ele- 
ments or soil amendments has 
resulted in increased yields on some 
soils. These elements are calcium 
(Ca), magnesium (Mg) and sulfur 
(S). The response from additions of 
any of these elements will depend 
upon the deficiencies of the par- 
ticular soil being tested. 

The determination of the role of 
minor elements in herbage growth 
seems to have been a secondary 
development, following other at- 
tempts to correct certain livestock 
disorders. In some places large in- 
creases of herbage result from ap- 
plications of minor elements. Much 
of the literature deals with pasture 
research in New Zealand, Australia 
and England; research with minor 
elements on range soils in western 
United States is almost negligible. 
The worldwide work on minor ele- 
ments has been gathered and 
excellently discussed in the Bibli- 
ography of the Literature on the 
Minor Elements (Chilean Nitrate 
Educational Bureau, Inc., 1948-53). 

Many native ranges are too steep 
or too rocky to cultivate or reseed. 
If the surface application of com- 
mercial fertilizers would improve 
herbage growth, then fertilization 
could be a management tool for such 
lands. In 1947 this study was estab- 
lished to determine the results of top 
dressing range soils in the Rocky 
Mountains with 14 fertilizers and 
soil amendments. 

Methods and Materials 
Fertilizer plots were located on 

seven important soils. Each plot 
was l/800-acre in size. Treatments 
were placed on 14 plots and 2 check 
plots were established, making a 
total of 16 plots for each set. 
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Table 1. Application rates of fertilizers 
used in 1947 test 

Treatment Added Application Rate 
of Element 

Primary elements 
Ammonium nitrate 
Superphosphate 
Potassium sulphate 

Secondary elements 
Calcium acetate 
Magnesium acetate 
Sulfur 

Trace elements 
Iron citrate 
Manganese acetate 
Boric acid 
Zinc acetate 
Cupric acetate 

Other elements 
Cobaltus acetate 
Molybdic acid 
Sodium acetate 

Pounds per acre 

32.5 N 
20 PzO5’ 
49 K202 

28 Ca 
10 Mg 
10 s 

10 Fe 
10 Mn 
2 B 

10 Zn 
10 cu 

10 co 
10 MO 
10 Na 

l Equivalent to 8.7 pounds of P. 
2 Equivalent to 40.7 pounds of K. 

Replicates were established on each 
soil. The placement of fertilizer in 
the plots was by random selection. 
Because the quantity of fertilizer 
for each plot was small, it was 
thoroughly mixed with local soil to 
obtain sufficient volume to spread 
evenly by hand over the plot. The 
1947 treatments were top-dressed 
only; the 1949 treatments were 
worked into the surface soil with a 
hoe in those spots not covered with 
plants. The application rates and 
the 14 fertilizers used in the 1947 
treatment are shown in Table 1. 
The rates and fertilizers used in 
1949 are shown in Table 2. 

The lime used in the 1949 treat- 
ments had a neutralizing value of 
110 percent in terms of CaC03, 
indicating the presence of some 
magnesium carbonate. Phosphorus 
was applied as treble superphos- 
phate (46 percent P,O,); potash as 
potassium sulphate (49 percent 
KzO); and nitrogen as ammonium 
nitrate (32.5 percent N). The 
complete set of treatments (Table 
2) was added to all sites except those 
soils from Morrison shale, basalt 
and andesite. To these three soils, 
only the complete treatment of 

lime plus NPK was added. The 
1949 treatments were placed on old 
plots of the 1947 treatments which 
had never shown a response or 
where the original response had 
played out (Table 2). 

In all tests response was evalu- 
ated by increased height of leaves 
and seed stalks, and by color 
changes compared to that of the 
plants in the check plots. 

Soil samples for laboratory anal- 
ysis were taken from untreated 
portions of each site and combined 
into a composite sample. Texture 
analyses were made by the hydrom- 
eter method with 30-percent Cal- 
gon solution as a dispersing agent. 
Soil acidity was measured with the 
glass electrode. Exchangeable bases 
and exchange capacity were de- 
termined by the ammonium-acetate 
displacement method for calcium 
and magnesium. Potassium and 
sodium were determined by the 
flame photometer. Phosphorus was 
measured by the sodium bicarbonate 
method of Olsen et al. (1954). 

Characteristics of Areas Tested 

Characteristics of the seven areas 
tested are shown in Table 3. The 
ponderosa pine areas have a range 
in annual precipitation of 15 to 25 
inches while the spruce areas have 
30 inches or more. The range con- 
dition varied among the soils se- 
lected from good to depleted. 

The data in Table 4 show that the 
soils from granitic rocks contain 
large amounts of gravel and none 
contain more than 43 percent silt- 
plus-clay. The other soils contain 
from 53 to 65 percent silt-plus- 
clay. In comparison, good farming 
soils contain from 60 to 90 percent 
silt-plus-clay. 

The degree of soil acidity exerts a 
strong influence on the availability 
of the different plant nutrients in 
soils (Truog, 1946). The most 
desirable conditions exist between 
pH 6.0 and 7.5. The soils tested 
generally fall within this range 
(Table 4), and no difficulty should 
be expected from the soils being 
either too acid or basic. Field 

Table 2. Application rates of fertilizers used in 1949 test 

Treatments Added 

Ca (lime) 
Ca + P 
Ca + K 
Ca+P+K 
Ca+N+P+K 

Application Rate of Element 

Ca 1-1 [N P206 K20 

Pow& per acre 

500 
500 3001 
500 5002 
500 300 500 
500 300 500 200 

Placement on 
1947 Plots 

Ca 
P 
K 
N 
MO 

l Equivalent to 131 pounds of P. 
2 Equivalent to 415 pounds of K. 

Table 3. Parent material and vegetational characteristics of the seven soils tested 

Soils Developed from 

Granitic alluvium 
Granite-gneiss 

bedrock 
Granite bedrock 
Andesite bedrock 

Ancient alluvium 9,000 
Basalt bedrock 10,500 
Morrison shale 9,000 

Approx- 
imate 

Elevation 
(feet) 

-_____ 
7,500 
9,500 

8,500 
10,000 

Plant Cover 

I l-l-l-- 
Ponderosa pine 
Ponderosa pine 

1 F:z;eded 1 ; ~ ;z ~ fbi 

Ponderosa pine 
Ponderosa pine 

-fir 
Spruce 
Spruce 
Spruce-aspen 

Poor 8 10 Low 
Good 20 25 High 

Depleted 8 22 Low 
Fair 16 25 Good 
Fair 90 95 High 
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examinations showed that the or- 
ganic-matter content is decidedly 
higher for soils developed from 
shales, andesite and basalt than in 
soils from granites. 

The exchange capacity is a 
measure of the total capacity or 
ability of the soil to hold readily 
available nutrients. The data in 
Table 5 show remarkable differences 
between groups of soils in this 
respect. Exchangeable bases are the 
plant nutrients that are readily 
available to plants through the soil 
solution. The data show that the 
exchangeable-base contents of the 
soils differ a great deal. The soils 
from shale are much higher in Ca 
and K than all other soils; those 
from granitic parent materials are 
very low in Ca, Mg, and K; those 
from basic igneous parent materials 
are intermediate in fertility status. 

The pounds per acre of P,Os as 
<determined by the sodium bicar- 
bonate test are shown in Table 5. 
By t)his test a definite response will 
be obtained from phosphate ferti- 
lizer when the test falls below 25 
pounds per acre; between 25 and 
50 pounds, a probable response is 
expected; a possible but unlikely 
response is expected when the 
values are between 50 and 75 
pounds; and no response when the 
t)est is above 75 pounds per acre. 
The results show that all soils are 
out of the first or deficient class and 
probably contain adequate phos- 
phorus for the growth of native 
vegetation. Three of the soils are 
very high in phosphqrus. 

Results and Discussion 
Fertility is an inherent char- 

acteristic of the soil. Plants will 
respond to fertilizer applications 
when the fertility status of a soil is 
low or unbalanced, but they will 
not respond when the fertility 
status is high and well balanced. 
Because of difficulties in locating 
areas protected from grazing it was 
not possible in this study to secure a 
uniform plant condition for all 

Table 4. Mechanical composition and acidity of soils tested 

Mechanical Composition 

Gravel 

More than 
2 mm. 

Soils I&zv;loped Soil 
acidity 

Clay 

Less than 
0.02 mm. 

Percent PII 
6.2 
5.7 
6.5 
6.4 
6.1 
5.6 
6.0 

Granitic alluvium 21.3 45.0 20.5 13.2 
Granite-gneiss bedrock 13.0 44.2 27.4 15.4 
Granite bedrock 56.0 22.0 15.3 6.8 
Andesite bedrock 15.4 31.5 32.3 20.8 
Ancient alluvium 9.7 24.8 42.8 22.8 
Basalt bedrock 14.4 29.1 27.2 29.3 
Morrison shale 19.8 16.8 45.3 18.1 

Table 5. Readily available nutrients of the soils tested 

Available Nutrients Present 

Soil Parent Material 

Exchange 
Capacity’ 

I- Ca K Mg PZOS 

Lbs./A m.e. 
m.e. Lbs./A 

Lbs./A m.e. m.e. Lbs./A Lbs./A _ 

4.9 1,952 1.8 433 0.5 404 
6.6 2,624 1.5 355 0.3 224 

7.6 3,040 1.7 416 0.4 324 

12.9 5,152 2.8 693 1.2 914 
11.2 4,500 2.4 586 0.3 264 
11.8 4,704 3.5 846 0.6 482 

23.0 9,208 2.1 508 2.0 1,544 

Infertile soils 
Granitic alluvium 
Granite-gneiss 

bedrock 
Granite bedrock 

Fertile soils 
Andesite bedrock 
Ancient alluvium 
Basalt bedrock 

Very fertile soils 
Morrison shale 1 

7.6 3,048 
11.4 4,552 

11.7 4,672 

18.0 7,204 
15.5 6,208 
20.6 8,248 

32.0 12,800 

44 
104 

53 

143 
53 
44 

92 
- 

1 The total amount of available nutrients present expressed as milli-equivalents 
(m.e.) per 100 gm. of oven-dry soil. All conversions from m.e. to pounds per acre on 
basis of 2 million pounds of soil in top 7 inches of surface. 

soils tested, but regardless of vari- Muhlenbergia montana-N, K, 
ations in kinds of plants or in range NPK, PK 
condition the response of the Artemisia frigidaN, NPK 
native vegetation should give an Andesite bedrock : 
indication of the fertility status of 

Grasses--$, 
Forbs-5, Shrubs-2 

each soil. The treatments that Ancient alluvium : Grasses-5, 
produced a response on the plants Forbs-4, Shrubs--O 
are shown in the tabulation below Bromus pumpellianus (?)-N 
for each of the seven areas tested. Festuca ovina-N 

Granite alluvium : Grasses-l, 
Forbs--O, Shrubs-l 

Bromus inermis-K, N, NPK 
Artemisia frigidaN, NPK 

Granite-gneiss bedrock : Grasses- 
6, Forbs-4, Shrubs-2 

Muhlenbergia $liculmis-~T, K, 
NPK 

Basalt bedrock : Grasses-5, Forbs 
-10, Shrubs-O 

Morrison shale : Grasses-6, Forbs 
-8, Shrubs--O 

Poa pratensis-N 
Poa ampla (?)-N 
The numbers of grasses, forbs 

and shrubs present are shown for 
Artemisiafrigida-NPK, K(?), N each of the seven areas in the 

Granite bedrock: Grasses-2, Forbs above tabulation. Altogether 18 
-5, Shrubs-l grasses, 25 forbs and 3 shrubs 

Festuca arixonica-N, K, NPK, were identified but in no instance 
PK did any one species occur on all 
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soils. These tests were designed to 
determine nutrient deficiencies in 
soils as shown by the plants present 
and not to compare responses be- 
tween species of plants or the same 
species on all soils. However, it is 
interesting to know that Festuca 
arixonica responded to the N, K, 
NPK, and PK treatments on soils 
developed from granite bedrock but 
not on soils developed from andesite. 
Mwh,lenbergia montana responded 
similarly. Poa pratensis responded to 
N on soils from Morrison shale but 
not on soils from basalt bedrock. 
Artemisia frigida showed marked 
response to various treatments con- 
taining N on all soils from granitic 
materials but not from soils on 
andesite. 

Plants on soils from granitic 
materials responded the best to 
the fertilizers added. Plants on soils 
from ancient alluvium and Morrison 
shale responded only to N and then 
only by a deeper green color of the 
foliage. Plants on soils from andesite 
and basalt responded to no treat- 
ment. This behavior was strongly 
supported by laboratory analyses of 
the soils (Table 5). From the com- 
bined field tests and laboratory 
data it is possible to establish three 
classes for the soils of this study, 
namely, (1) infertile soils-derived 
from granitic rocks; (2) fertile 
soils-derived from basic igneous 
rocks, and (3) very fertile soils- 
derived from shales. This grouping 
has been made in Table 5. 

An examination of the percent 
ages of silt and clay (Table 4) 
shows an increase from the infertile 
to the fertile and the very fertile 
soil groups. The increased amounts 
of silt and clay favor the retention 
of soil moisture and this, in combi- 
nation with the fertility levels, has 
a marked effect on the total pro- 
ductivity of each of the seven soils. 

The major elements, N, P and 
K, produced the only responses in 
the plants of these tests. Nitrogen 
resulted in a greening of herbage 
and increased growth on soils from 

JOHN L. RETZER 

granites, a greener color on soils 
from Morrison shale and ancient 
alluvium, and no response on soils 
from andesite and basalt. The only 
marked increase in growth occurred 
in Bromus inermis on soils from 
granitic alluvium, and here the 
herbage volume was 75 to 100 per- 
cent greater and the seed-stalk 
heights 2 to 4 inches higher than on 
adjacent unfertilized plots. Arte- 
misia frigida, an undesirable shrub, 
responded strongly to N on all soils 
where it was present except those 
from andesite. In this study, the 
effects of N did not extend over a 
period of more than two years. 

Phosphorus and K produced no 
noticeable results on soils from 
basalt, andesite, ancient alluvium 
or Morrison shale in either the 1947 
or 1949 treatments. This suggests 
that additions of P and K to these 
soils would not be necessary. 

Inconclusive results were obtained 
from P and K on soils developed 
from granitic materials. It has been 
shown in Wisconsin (1951) that 
soils from granite rocks may be 
deficient in K to the extent that 
small additions of K are ineffective. 
Large additions gave a marked 
increase in alfalfa yields. Accord- 
ingly, the application rate of K in 
these tests was greatly increased in 
1949 over that in 1947 (Table 2). 
As a result K alone and as KP 
produced a response on the granitic 
soils but the response was not 
strong. Phosphorus alone never 
resulted in a noticeable increase in 
herbage in either the 1947 or 1949 
applications. This response checks 
with the laboratory tests for PZ05 
shown in Table 5. Likewise, P is 
rarely effective when applied as a 
top dressing. 

None of the secondary, trace or 
other elements in Table 1 produced 
a quantitative response in any of 
the plants on the seven soils during 
the 5 years of the study. These 
elements have wide ranges in 
solubilities, some being very in- 
soluble, but all were applied on the 

possibility that shallow roots of the 
plants might be effective in extrac- 
tion of nutrients from near the 
surface of the soil. It seems reason- 
able to conclude that none of the 
soils tested are deficient in the 
minor elements. All are soils whose 
parent materials are from rocks in 
their first weathering cycle and 
hence the diverse minerals in these 
rocks possibly supply all nutrient 
requirements of the native plants. 
Morrison shale, the only sedi- 
mentary rock, is high in nutrients 
of all kinds. 

A greater and more prolonged 
response was obtained from the 
1949 treatments over those of 
1947. This is attributed to the 
larger quantities of fertilizers used. 
The soil needs were not satisfied 
(materials were absorbed by the 
clays) by the 1947 treatments and 
the nutrients were not available to 
the plants on the infertile granitic 
soils. 

This experiment was designed to 
test response from top dressings 
of fertilizers. Top dressing is a 
satisfactory method of application 
for nitrogen and readily soluble 
salts but is less satisfactory for salts 
of low solubility. Ordinarily fertiliz- 
ers are worked into the soil but 
cultivation is impossible in most 
mountain soils and if fertilizers are 
used they must be top-dressed. 

No attempt was made to compare 
herbage weights on the different 
treatments; neither were costs of 
increased forage computed as a ba- 
sis for practical ranching opers- 
tions. These points are the subjects 
of more extensive experiments now 
being conducted. 

Summary 

Under conditions of this study, 
no important increases in native 
herbage were obtained by top 
dressing with 14 fertilizers and 
minor elements on seven range soils 
tested in the Rocky Mountains. 
Nitrogen fertilization produced in- 
creased herbage on soils from 
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granitic materials for one to two 
years following application. Appli- 
cations of N resulted in no response 
on soils from basalt and andesite. 
Responses to additions of K were 
not conclusive but were strong 
enough to suggest that the soils 
from granitic materials are de- 
ficient in K. The response to P 
fertilizers was indefinite on soils 
from granite. There was no growvth 
response to additions of minor 
elements on any soil. 

Laboratory analyses of the soils 
correlated well with field tests in 
defining relative fertility levels of 
the different soils and provided 
reasons to explain differences in 
the relative productiveness of the 
soils. Both the field and laboratory 
tests suggested that the best re- 
sponse to fertilization would be 
obtained on soils developed from 
granitic materials. 
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Utilization of Fringed Sagewort on a 
Winter Sheep Range’ 
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Montana State College, Boxeman, Montana 

F RINGED SagewOrt (A &YK?isiU 

frigida) is known for its high 
protein content, but, the species 
varies considerably in forage value 
within its extensive distribution. 
The Range Plant Handbook (1937) 
indicates that, on western ranges, 
fringed sagewort usually rates as 
good forage for sheep, fairly good for 
cattle and fair for deer and elk, es- 
pecially in late fall, winter and early 
spring. The forage value of this 
plant is rated highest in the South- 

1 Contribution from Montana State 
College, Agricultural Experiment Station, 
Paper No. 275, Journal Series. 

west, where it is fairly good in 
palatability for cattle and very good 
for sheep and goats, especially 
during the winter and spring. The 
greater degree of aridity, the de- 
creased abundance and the pro- 
tracted utilization of this species on 
fall, winter and spring range by 
sheep and goats, have been cited as 
reasons for the higher forage value 
of fringed sagewort in the southern 
regions. On cattle ranges of the 
northern plains and foothills, the 
species is generally considered as 
practically worthless except in late 
fall and winter. 

In southern Alberta and Sas- 
katchewan, Clarke and Tisdale 
(1945) reported that fringed sage- 
wort was eaten fairly readily in the 
winter, particularly by sheep. Coup- 
land (1950) and Sarvis (1941) con- 
sidered the plant an indicator of 
heavy grazing and stated that it, was 
not eaten readily by cattle except in 
early spring, autumn and winter, in 
the Northern Great Plains. Clarke, 
Tisdale and Skoglund (1947) called 
fringed sagewort “unpalatable” to 
cattle during the summer and an 
indicator of overgrazing, when eaten 
to any extent. 

Sheep grazing studies conducted 
by the Montana Agricultural Ex- 
periment Station afforded an oppor- 
tunity to investigate the forage 
value and utilization of fringed 
sagewort by sheep on a winter 
range (Fig. 1). The area under 
study was a typical foothill grass 
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granitic materials for one to two 
years following application. Appli- 
cations of N resulted in no response 
on soils from basalt and andesite. 
Responses to additions of K were 
not conclusive but were strong 
enough to suggest that the soils 
from granitic materials are de- 
ficient in K. The response to P 
fertilizers was indefinite on soils 
from granite. There was no growvth 
response to additions of minor 
elements on any soil. 

Laboratory analyses of the soils 
correlated well with field tests in 
defining relative fertility levels of 
the different soils and provided 
reasons to explain differences in 
the relative productiveness of the 
soils. Both the field and laboratory 
tests suggested that the best re- 
sponse to fertilization would be 
obtained on soils developed from 
granitic materials. 
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reasons for the higher forage value 
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Delayed Kill of Interior Live Oak by Fall 
Treatment with 2,4D and 2,4 3 5-T 
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D ENSE woodland stands of in- 
terior live oak (Quercus 

,wisZixenii) constitute a major prob- 
lem on large areas of the rangeland 
and potential rangeland of the 
Sierra Nevada foothills. Attempts 
to clear stands of this species by 
controlled burning have generally 
been unsuccessful because of the 
ability of the trees to sprout from 
the trunk base below the soil line. 
In recent years, numerous tests of 
chemical herbicides have been con- 
ducted on this species. 

In cut-surface applications, in- 
terior live oak has been found to 
respond more to 2,4-D than to 
2,4,5-T. In foliage spray applica- 
tions, however, combinations of the 
esters of 2,4-D and 2,4,5-T were 
more effective than the ester of 
2,4-D alone. Many foliage applica- 
tions of 2,4,5-T have resulted in a 
partial to complete topkill, followed 
by considerable sprouting. Three 
successive yearly applications have 
resulted in a high degree of kill. 

Current recommendations by 
Leonard and Carlson (1954) for 
the control of this species include 
foliage spray application of four 
pounds acid equivalent of the 
combination of esters of 2,4-D and 
2,4,5-T (brushkiller mixture) in 
1 gallon of diesel oil and 98 gallons 
of water. Three successive yearly 
applications may be necessary to 
give a high degree of control. 

The present study reports the 
results of foliage spray applications 
of 2,4-D and 2,4,5-T on l-year-old 
sprout growth of interior live oak in 
tests conducted on the E. Moran 
Ranch in Madera County. 

Procedure 

The sprouts selected for treatment 
originated from large trees which 
had been cut for wood, and the 
st!umps burned about 30 years 
previous. The second growth was 
again cut for wood in 1949, and the 
stumps burned during the spring of 
1950. A large number of sprouts 
had developed from each stump and 
had attained a height of two to 
three feet at the date of treatment, 
October 10, 1950. As many as 22 
stems were counted in clumps 
around the original tree stumps. 
At the date of application, stem 
elongation had practically ceased 
and the sprouts were in full foliage. 

Four herbicidal solutions were 
applied as foliage sprays on indi- 
vidual sprout clumps. The herbi- 
cides used were : (1) 2,4,5-T amine, 
(2) 2,4-D amine, (3) 2,4,5-T 
propylene glycol butyl ether ester, 
(4) 2,4-D propylene glycol butyl 
ether ester. Applications were made 
at the rate of two pounds of acid 
equivalent per 100 gallons of water. 
The sprays were applied with a 
power sprayer at 250 pounds pres- 
sure. The stumps and foliage of each 
clump of sprouts were thoroughly 
wet with one-half to three-quarters 
of a gallon of spray solution. A 
spreader-sticker consisting of free 
and combined fatty acids in odorless 
kerosene was used at the rate of one 
pint per 100 gallons. From 80 to 
100 clumps of sprouts were sprayed 
with each of the spray solutions. 

Results and Discussion 

The results of the foliage spray 
tests as observed in July, 1953 are 
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summarized in Table 1. Noticeable 
damage to foliage was not observed 
on any of the treatments until the 
spring following treatment. The 
amine of 2,4-D was considerably 
superior to the other herbicides 
tested in the percentage of clumps 
of live oak killed. The plants ex- 
hibited a delayed response to treat- 
ment with this herbicide. On 
October 10, 1952, only 5 percent of 
the clumps treated with 2,4-D 
amine were dead. At the last ob- 
servation, nearly three years after 
treatment, 56 % of the clumps were 
dead (Figures 1 and 2). The remain- 
ing living plants exhibited deformed 
growth, suggestive of the continued 
action of the herbicide. Delayed kill 
was much less pronounced for the 
other chemical treatments, and the 
plants showed little response to 
herbicides at the date of the last 
observation. 

Unpublished experiments with 
radioactive 2,4-D placed on t)he 
underside of live oak leaves have 
demonstrated that the herbicide 
moves rapidly out of the leaves and 
downward in the bark during the 
dormant season. Furthermore, ac- 
tive root growth occurs at this time. 
It seems reasonable to assume that 
a maximum quantity of 2,4-D 
should be accumulated in the root 
system at a time when translocation 
is being directed downward. The 
active translocation during this 
period probably explains, in part, 

Table 1. Effects of foliage spray applica- 
tions of 2,4-D and 2,4,5-T on l-year-old 
sprouts of interior live oak. Plants 
treated October 10, 1950; observations 

made July 27, 1953 

Chemical 
Treatment 

2,4,5-T amine 100 
2,4-D amine 80 
2,4,5-T ester 106 
2,4-D ester 8$ 
Untreated 100 

T No. of 
clumps 
treated 

- 
1 

_ 
‘ercent 

Height 

killed Of regrowth 
~~ 

flit. 

14 4-7 
56 l-3 
20 l-3 
11 2-4 
0 6-8 

_______ 
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action. When applied as basal sprays 
in dies?1 oil, the esters of 2,4,5-T 
have resulted in a greater kill of 
live oak than the esters of 2,4-D. In 
the present test, a slightly higher 
kill is noted with the ester of 
2,4,5-T than with the ester of 
2,4-D. These results are apparently 
due to the superior penetration of 
hark by 2,4,5-T ester and not to 
any inherent herbicidal superiority 
of this rhcmical. In cut-surface: ap- 
plications in rhich the factor of 
bark penetration is not involved, 
2,4-D appeared to he more toxic 
than 2,4,5-T on live oak. The rc- 
suits from these tests rill hr rc- 
ported at a later date. 

Summary 

Foliage spray applications of 
2,4-D amine in solutions containing 
txo pounds of acid equivalent per 
100 gallons of wlter \vere more ef- 
fcctive in the control of 1-year-old 
sprouts of interior live oak than 
comparable rates of 2,4-D ester, 
2,4,5-T amine and 2,4,5-T rstcr. 

Death of most of the sprout 
vlumps treated with 2,4-D amine 
occurred between two and t,hree 
years following treatment. This de- 
layed kill w-as much less pronounced 
for the other herhiridal treatments, 
and has not been previously oh- 
served on live oak. 

The significant fwtors which 
contributed to the effective action 
of 2,4-D amine on interior live oak 
appear to have been: 

Application during the fall, after 
ressation of shoot gro\yth. 
~:SP of a high-volume and high- 
prrssure spray which assured 
wetting the underside of the 

leaves. 
~.:se of xater-soluble growth 
regulators and additives in water 
whirh produced a minimum of 
contact kill of the leaf tissncs. 

literature Cited 



Modern Methods of Getting Uniform 
Use of Ranges’ 

ROBERT E. WILLIAMS 

Area Conservationist, Soil Conservation Service, 
Crowley, Louisiana. 

G mTIw.2 uniform use of ranges 
is a problem that has existed 

since the range was first stocked 
with domestic animals. It is still 
one of the most important manage- 
ment problems in modern ranching 
operations. Many of the practices 
applied to encourage uniform use of 
ranges by livestock are not new 
but have been adapted to fit 
specific needs. 

Efficient livestock production re- 
quires that all parts of a range unit 
be grazed as uniformly as possible 
to the proper degree of use. Fleming 
(1922) pointed out that the carrying 
capacity of a given range is greater 
where equal and uniform use takes 
place than where grazing use is 
uneven. 

To achieve uniform use, a range 
manager must select the proper 
combination of practices needed on 
his particular unit. These practices 
need constant adjustment to allow 
for seasonal changes in vegetation 
and climate and to overcome the 
natural tendency of livestock to 
favor certain areas. 

In general, the problem of secur- 
ing uniform use becomes greater 
with an increase in size of the 
grazing unit. Most range managers 
agree that the more range sites a 
unit contains, the larger is the 
problem. In a personal communi- 
cation, Dyksterhuis further suggests 
that, “As stocking pressure de- 
creases, the problem of uniform 
grazing increases”. An overgrazed 
range is evenly utilized simply 
because animals are forced by 
hunger to take all available forage. 

1 Paper presented at the Sixth Annual 
Meeting of the American Society of Range 
Management, Albuquerque, New Mexico, 
January 20-23, 1953. 

The size of the range unit, the 
number of range sites, the pattern 
of range conditions, the class of 
stock and the habits of livestock 
must be studied carefully to de- 
termine the practices needed to get 
uniform use. 

Location and Type of Stock 
Watering Facilities 

Increasing the frequency of water- 
ing places is the first recommenda- 
tion made by most range men to 
improve grazing distribution. Proper 
spacing of water holes also saves 
grass and minimizes erosion. Jardine 
and Anderson (1919) recognized 
that “water may influence the 
distribution of cattle and the utiliza- 
tion of forage more than any other 
factor”. Pechanec andstewart (1949) 
emphasized the importance of water 
at regular intervals on sheep range 
in Southern Idaho. 

Harris (1950) reports that the 
development of additional water 
provides the most effective means 
of improving cattle distribution on 
summer ranges in the Blue Moun- 
tains of Oregon. Harris also stated 
in correspondence that one of the 
major efforts in water developments 
by the Pacific Northwest Forest 
and Range Experiment Station is in 
placing emphasis on small, tempo- 
rary water holes, rather than a few 
larger developments. He reports 
that such holes contain water for 
only 30 to 60 days, but they aid in 
getting use of areas which might 
not otherwise be grazed (Fig. 1). 

The use of seasonal or temporary 
surface tanks is being advocated to 
encourage use of forage away from 
permanent water. Several range 
men advocate the closing of per- 
manent water supplies during periods 

77 

when temporary facilities provide 
water. This practice helps to save 
forage for later use near the per- 
manent supply and also encourages 
improvement of the range. 

The practice of hauling water to 
unwatered and unused sheep ranges 
was being practiced as early as 1918 
according to Ingram (1930). In 
studies at the Desert Branch 
Station of the Intermountain Forest 
and Range Experiment Station, 
Hutchings (1946) reported that 
sheep gained more and required less 
water when watered every day and 
the troughs moved to a new location 
after each watering. Water haulage 
in tank trucks to unwatered sheep 
range is minimizing trailing and 
reducing use in the vicinity of 
permanent waters on many sheep 
ranges. Good road systems are 
greatly expanding the use of this 
practice. 

While a ranching or livestock 
operation could not be carried on 
without permanent water supplies 
from streams, springs, wells or 
ponds, it appears that temporary 
water facilities are of considerable 
aid in getting uniform use of ranges. 

Fences 
The practice second only to 

water in getting uniform use of 
ranges is fencing. Stoddart and 
Smith (1943) describe the use of 
boundary, division and drift fences 
in range management. 

In general, fences should follow 
natural land features or range sites 
as much as possible. Harris (1950) 
points out that cross-drainage fenc- 
ing interferes with the natural 
movements of livestock and usually 
causes concentration of use on one 
side with little or no use on the 
other. Allred (1951) recommends 
studying livestock movements in 
relation to topography, existing 
fences, water supplies, forage and 
other factors for at least a year 
before cross fencing is undertaken. 
This preliminary study would give 
valuable leads to use in locating new 
fences. 
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FIGURE 1. Surface tanks, even temporary ones, are very helpful in getting uniform 
range use. 

Fence locations often divide per- 
manent water locations for use in 
two range units. It is usually more 
desirable from the standpoint of 
getting uniform use to locate fences 
to permit grazing out in all direc- 
tions from permanent water. This 
arrangement reduces local use at 
the watering places. 

Electric fences have been used 
under special conditions to help 
obtain uniform use. Miles (1951) 
found electric fences to be eco- 
nomical, easy to construct and 
satisfactory in gaining better dis- 
tribution of grazing by sheep and 
cattle on high foothill range in 
Montana. 

Livestock Management Practices 
Herding 

Herding of livestock, either on a 
continual or period basis, is one of 
the best ways of getting uniform use 
or ranges. The old saying “the eye 
of the master fattens the cattle” 
might be adapted by range men to 
say “the eye of the rancher im- 
proves the range and fattens the 
livestock”. The successful stockman 
not only watches his cattle care- 
fully, he also studies forage, soil and 

moisture conditions carefully and 
constantly to make necessary 
changes in management. 

The grazing habits of livestock 
on the range may change from year 
to year because of rainfall dif- 
ferences, severity of frosts and other 
reasons. The range rider who has 
covered the same range for several 
years is in a position to recognize 
the reasons for the variations in 
grazing habits from the normal and 
can thus move stock as needed or 
make other necessary changes to get 
uniform use. 

In parts of the South, cattle tend 
to graze creek and river bottoms in 
the winter months, browsing the 
hardwood sprouts and cool season 
grasses and sedges which grow on 
these sites. Use of these areas is 
particularly heavy in severe winters 
when the bluestem range of the cut- 
over flats and rolling hills has little 
to offer in the way of green forage. 
During mild winters, considerable 
green forage is found in the bluestem 
range throughout the season, and 
cattle tend to graze these areas all 
winter resulting in better natural 
grazing distribution. 

During dry years, marsh ranges 

in southern Louisiana and Texas are 
more uniformly grazed because 
water levels are lower and cattle 
can cover more ground. During wet 
years, range riding or herding pre- 
vents severe overuse of the higher 
areas. 

The practice of sheep herding in 
the West, particularly in connection 
with the one-night bedding system, 
has resulted in better distribution of 
grazing and has contributed greatly 
to range improvement on many 
areas (Fleming, 1922 ; Pechanec, 
1949). 

Good initial distribution is im- 
portant when livestock are placed 
on the range. If cattle are left in 
large groups in locations where 
forage, water and salt are available, 
the animals tend to remain in those 
areas until the supply of one or 
more of these necessities become 
deficient resulting in heavy use in 
some areas and little use in others 
(Fig. 2). 

Salting and feeding 

Some ranchers prefer to feed or 
salt livestock near water, corrals 
or other permanent locations on the 
range because of the convenience 
in checking livestock. Many other 
ranchers realize that it is more im- 
portant to watch the grass as a 
means of looking out for the welfare 
of their stock. 

Bentley (1941) showed that when 
salt was placed away from water on 
range in the ponderosa-Jeffrey pine 
type, cattle did not go to water 
directly after salting but grazed the 
outlying forage in the salting area. 

Use of salt blocks is a practical 
method of salting to improve graz- 
ing distribution. The new blocks are 
placed in a different location as the 
old ones are used up. Blocks can be 
placed on rocks, stumps, or on 
stakes driven in the ground. Port- 
able salt and mineral boxes are 
being used by many ranchers. 
When the troughs need refilling, 
they are moved to new areas where 
forage is abundant. Some troughs 
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are made ou skids to be moved by 
truck or tractor; other types may 
he loaded and hauled to the desired 
loration. 

The South\vestem Forest aud 
Range Experiment Statiou (1952) 
reports considerable ~urcess in im- 
proving uniformity of raugc use with 
salt-meal mixtures. Supplement was 
fed at and away from water iu one 
pasture and axay from water, only, 
in a second. Treatments xl-we re- 
versed the second year for ram- 
parison. Improvement vxs made by 
reducing areas of excessive use and 
inrxasing the areas of proper use. 
Stoddart and Smith (1943) describe 
the use of salt on the lowr ranges 
only to hold rattle at lowr alti- 
tudes until higher rauges are ready 
to gKw,e. 

The prartire of supplcmeuting 
dry grass hy feeding good Iwm~ 
hay in portahlc feed rwks is gaiuiug 
in popularity in the South. These 
racks are built on skids and ran be 
moved about, periodically with 
trartor or truck. This prart,iw has 
not only contributed to more uni- 
form use of the range, but several 
ranrhmen claim it results in lomer- 
ing the amount of hay and other 
feed required to feed cattlc satis- 
factorily. 

h very common practice ou 
many ranches is that of carryi% 
hay, cake or cubes onto the raugc in 
a t,rurk or pickup, blowing the horn 
to all the att,le, then feeding them 
on the spot or Icading them to un- 
derusrd areas. The operator is nhle 
in this way to control grazing dis- 
tributiou and to chwk on his rattle 
with very little trouble. This 
practice can receive its widest ap- 
pliration only on range of gentle 
topography, but it is very effective 
once the cattle become arcustomed 
to it. 

Several other livestock managc- 
mat, practices help to improve 
grazing distribution. Shearing with 
portable outfits on sheep allotments 

ilrstcad of at r~ommerrisl or nssor,i- 
ation plants and trwkiug sherp to 
aud from range units lessen use 
along driveways and reduce trailing. 
Better predator control makes it 
possible to hrd out sheep wherever 
night, owrtakcs them. Cattle 
sprayed regularly with fly-reprllent, 
sprays do not concentrate in brush 
or other protected areas. 

Forage Improvement Practices 

Deferred and rotation grazing 

Ry deferring or rotatiug USC of 
range areas, the grazing pattern of 
the range is broken. All parts of the 
range reach about the same stage of 
growth and succulence during the 
rest period. Deferred aud rotation 
grnziug permit utilization of less 
desirable plants when they are most 
palatable and makes it possible for 
the better forage plant,s to grow 
and improve when not, being grazed. 

Hyder and Sau.yer (1951) re- 
ported that, rotation grazing on 
bunrhgrass-sagebrush cattle range 
in southeastern Oregon resulted in 
better distribution of grazing than 
season-long grazing. Their data 
showed that 56 percent of the ro- 
tation-grazed ranges was properly 
ut,iliaed as compared with 39 per- 

rent, of the Samson-loug range. The 
areas receiving heavy utilization 

wmprised 26 percent under rota- 
tion and 37 perceut uuder swow 
long use. Lightlygrazed areas made 
up 18 percent of the rotation range 
and 23 percent of the range used the 
full SC&S”II. 

Grazing ranges to the desired 
degree of use in a relatively short 
time and then removing the stork to 
let new growth take place leads to 
uniform range us? and helps ovw 
rome patchy grazing. 

Control of undesirable vegetation 

Coutrol of brush ou ranges in 
South aud Crntral Texas hy using 
chemicals or hy hulldozing, rahling 
or chaining has made possible 
hett,er use by lirestork. Such oper- 
ations are more sucwssful when used 
in combiuation with other good 
management prartices. Brush ~11. 
trol should he prarticed first on 
areas farthest from permanent water 
to improve grazing distribut,ion. 
Experienre has shown that cattle 
prefer the grass after the shade has 
been removed and tend to graze the 
openings even though they may he 
some distance from water. 

Mowing old, unpalatable growth 
in lightly-used portions of the range 
increases succulent new grass and 
helps draw cat,tle into such area. 
This prartire is particularly helpful 
in high rainfall areas. 
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Seeding or fertilizing 

The use of seeded and grazed fire- 
breaks on the forest ranges in the 
South has been described by 
Peevy and Campbell (1948), Silker 
et al. (1950), and others. This 
practice is designed to help control 
wildfires by establishing closely 
grazed strips of vegetation in 
critical areas and in conjunction 
with plowed fire lanes. Strips about 
40 feet wide are seeded to low-grow- 
ing forage species such as carpet- 
grass and fertilized to help establish 
them and to encourage cattle to 
keep them closely grazed. Effective 
firebreaks have also been established 
through grazing by fertilizing native 
bluestem range (Silker et al., 1950). 
‘This practice aids in getting good 
distribution of grazing and is being 
used by several livestock operators. 
Strips must be located with full 
consideration to location of water 
and fences, and established with 
care to insure against undue damage 
to timber, grass and soil. Fertilized 
strips 40 feet wide need a plowed 
strip 4 to 6 feet wide along each side 
for effective fire control in unusu- 
ally dry years. 

Since fertilization encourages 
heavy use, great care must be used 
in treating range areas. Where land 
is fertilized in a block, fencing is 
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desirable to control grazing of desir- 
able forage species. It is doubtful if 
the cost of such fertilizer programs 
on southern ranges may be justi- 
fied by benefits from forage improve- 
ment and grazing distribution ex- 
cept when combined with improved 
fire protection. 

Burning 

Burning has a definite influence on 
grazing distribution in at least two 
instances. Prescribed burning on 
longleaf pine ranges in the South is a 
forestry practice to reduce brown 
spot leaf rust on young pine and to 
reduce the hazard of wildfires 
(Campbell and Cassady, 1951). 
Burning removes old rough and 
makes new succulent grass avail- 
able to range cattle. Uncontrolled 
burning has been partially re- 
placed by the practice of prescribed 
burning on areas which would not 
be damaged by either burning or 
grazing. Over-utilization is thus 
avoided on critical areas. 

On fenced units in the longleaf 
pine forest ranges, proper grazing 
eliminates the need for burning to 
reduce roughs. Under proper graz- 
ing, a serious rough never develops 
and all other good practices can be 
used to get uniform range use. 

FIGURE 3. Earthen levees with staggered borrow pits improve accessibility of 
marsh range and enable cattle to graze range evenly. 

Second, burning is practiced 
widely in the salt marsh ranges along 
the Gulf Coast. These ranges are 
seasonal, more because of mos- 
quitoes than growing conditions and 
in general, are not grazed from 
mid - April until mid - October. 
Ranges are commonly burned be- 
tween August and November to 
remove the rank top growth which 
accumulates during the summer. 
Ranges are never completely burned 
every year but are burned “patchy”. 
The new young growth on burned 
areas is favored by livestock during 
the winter months. The unburned 
“rough” furnishes some protection 
and serves as bed grounds. 

Marsh ranges are burned only 
when the ground surface is covered 
with water. If burned during dry 
periods, extensive damage to the 
plant roots takes place and in some 
areas, the organic soils burn out to 
considerable depth. 

Well-managed ranges, burned 
every other year and grazed for the 
six months grazing period, have 
remained in excellent condition. 
Judicious location of these burns 
is very helpful in getting uniform 
range use. 

Improving Accessibility of 
the Range 

The construction of stock trails, 
driveways and roads has done much 
to improve grazing distribution. ’ 
In rough or rocky range areas, stock 
trails have been constructed to 
reach high mesas or similar loca- 
tions of good forage not otherwise 
reached by stock. Trails have also 
been constructed through rocky 
barriers to water locations near 
grazing areas (Hendricks, 1939). 

Roads or lanes in heavy brush 
are being used by some ranchers to 
get more uniform use of their 
ranges and to permit easier handling 
of livestock. 

Stockmen operating in the coastal 
marsh range are building levees for 
cattle to use for walkways and bed- 
grounds (Williams, 1952). These 
areas are subject to prolonged over- 
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flow and grazing use is concen- 
trat’ed on the low ridges. Cattle 
will graze about a quarter of a mile 
from such levees or ridges in water 
nearly belly deep. 

Location of “walkways” is de- 
termined by the size of the unit, 
existing ridges or levees, and per- 
manent water. The borrow pits from 
which dirt is taken are staggered 
from side to side at intervals of 
several hundred feet. This prevents 
the pits from serving as drain ditches 
and permits cattle to move either 
way from the levee. (Fig. 3). 

Road construction in range areas 
has permitt,ed the trucking of stock 
thus reducing trailing and use along 
driveways. 

Summary 

Uniform and proper use allows 
maximum sustained harvest of 
forage by livestock. Many practices 
being used by ranchers to get uni- 
form use of ranges are not new, but 
have been adapted to modern 
ranching operations. 

Stock water facilities, including 
temporary types, fencing and herd- 
ing are the most widely used prac- 
tices which contribute to uniform 
range use. Salt, salt-meal mixtures 
and supplemental feeds placed away 
from water provide flexibility be- 
cause they can be moved as grazing 
conditions change. Increasing ac- 
cessibility of ranges relieves use of 
overgrazed areas and makes ad- 

ditional forage available to live- 
stock. 

The size of the grazing unit, the 
number of range sites, the range 
condition pattern and the habits of 
range livestock are the points a 
range man must study to determine 
what practices will help him achieve 
uniform use on any range. 
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Near East Leader Tour Studies Range 
Waterspreading and Management - 
in Western States 

FLOYD D. LARSON 

Tour Leader, Bureau of Land Management, Billings, Montana 

N EVENT of considerable inter- A western range states during the 
est to our workers in range period September 28 to December 

management was the Near East 19, 1953. Under sponsorship of the 
Leader Tour through some of the Foreign Operations Administration, 

twenty-three agricultural leaders 
from Near Eastern countries were 
selected and brought to this country 
to study range management meth- 
ods and range improvement tech- 
niques which have proved successful 
in the arid and semiarid western 
range states. To organize and con- 
duct this tour, FOA called upon the 
Bureau of Land Management, Soil 
Conservation Service, Forest Serv- 
ice, Bureau of Plant Industry, and 
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flow and grazing use is concen- 
trat’ed on the low ridges. Cattle 
will graze about a quarter of a mile 
from such levees or ridges in water 
nearly belly deep. 

Location of “walkways” is de- 
termined by the size of the unit, 
existing ridges or levees, and per- 
manent water. The borrow pits from 
which dirt is taken are staggered 
from side to side at intervals of 
several hundred feet. This prevents 
the pits from serving as drain ditches 
and permits cattle to move either 
way from the levee. (Fig. 3). 

Road construction in range areas 
has permitt,ed the trucking of stock 
thus reducing trailing and use along 
driveways. 

Summary 

Uniform and proper use allows 
maximum sustained harvest of 
forage by livestock. Many practices 
being used by ranchers to get uni- 
form use of ranges are not new, but 
have been adapted to modern 
ranching operations. 

Stock water facilities, including 
temporary types, fencing and herd- 
ing are the most widely used prac- 
tices which contribute to uniform 
range use. Salt, salt-meal mixtures 
and supplemental feeds placed away 
from water provide flexibility be- 
cause they can be moved as grazing 
conditions change. Increasing ac- 
cessibility of ranges relieves use of 
overgrazed areas and makes ad- 

ditional forage available to live- 
stock. 

The size of the grazing unit, the 
number of range sites, the range 
condition pattern and the habits of 
range livestock are the points a 
range man must study to determine 
what practices will help him achieve 
uniform use on any range. 
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Near East Leader Tour Studies Range 
Waterspreading and Management - 
in Western States 

FLOYD D. LARSON 

Tour Leader, Bureau of Land Management, Billings, Montana 

N EVENT of considerable inter- A western range states during the 
est to our workers in range period September 28 to December 

management was the Near East 19, 1953. Under sponsorship of the 
Leader Tour through some of the Foreign Operations Administration, 

twenty-three agricultural leaders 
from Near Eastern countries were 
selected and brought to this country 
to study range management meth- 
ods and range improvement tech- 
niques which have proved successful 
in the arid and semiarid western 
range states. To organize and con- 
duct this tour, FOA called upon the 
Bureau of Land Management, Soil 
Conservation Service, Forest Serv- 
ice, Bureau of Plant Industry, and 
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The primary purpose of the tour 
was to study range watersprcading 
techniques, hut a closely allied suh- 
jwt for study was grazing manage- 
ment in low rainfall climates. 
Opportunity v-as also provided to 
devote some minor attention to 
irrigat,ionanddrainagepractices, irri- 
gated rrop production and other 
agricultural work. The technical 
committee selcctcd a tour staff 
consisting of Floyd I). Larson, Tour 
Leader; Odrll Child, Business XnZan- 
ager; and \Villiam Mebus, staff 
member, all of thr Bureau of Land 
Management; A. C. Hull and Floyd 
Hodgin, Forest, Service; and Mien 
F. Kinnison, Soil Conservation 
Service, staff members. Direct 
supervision of the tour was plarrd 
in the hands of Bureau of Land 
Management with the Regional 
Administrators concerned wting as 
tour coordinators in their regions, 
rxcrpt, in Tnns where the Regional 
Conservator of the Soil Conservn- 

tion Service acted as tour co- 
ordinator. 

The tcchniral committee, under 
sponsorship of t,he Foreign Opera- 
tions Administration, also took steps 
to hare a handbook on range water- 
spreading prepared and issued to 
the leaders while the tour was in 
progress. ‘l’echnirians selected for 
preparation of the handbook were 
C. M. Stokes, Soil Conservation 
Servirc; Floyd D. Larson, Bureau 
of Land Management; and Kenneth 
Pearse, Forest Service. This hand- 
hook was later reedited and printed 
in volumr. 

The tour \va.s condurted through 
eastern Montana, northwestern 
South Dakota, Wyoming, north- 
western Colorado, U&h, southern 
California, IVew Mcxiro and west- 
ern Texas, rnding with a week of 
discussion at Trxas A. & M. Col- 
lege. nlany of our Range Soriety 
memhrrs assisted in planning and 
rondw%ing this tour at, the local 
level throughout the states men- 
tioned ahorc. Dr. Olaf Aamodt of 
the Bureau of Plant Industry, 
Washington, I). C., joined the staff 
from Rivrrside, California to Tuc- 

son, Arizona. Joseph Pcrhancr of 
the Forest Service in Washington, 
I). C. participated in thr fiiial dis- 
cussions at ‘I‘cxas A. & M., as did 
Dr. Vernon Young of Texas -4. & 
nl. faculty. 

The agrirultwal lenders from the 
Sear East wrre well impressed with 
the adwmrements that ha\-r been 
made in the field of range manage- 
mrnt and range dcwlopment in the 
western I-nited States. They mere 
surprised to see how similar many 
parts of our n+xstern rangr are with 
the grazing lands in their mvn 
rwntries. They WCI’E greatly stimu- 
lated hy the prospects of taking 
home many ideas which could he 
used in thrir own countries to help 
improve productivity of t,hrir graa- 
ing lands and thus improve the 
standard of living of the rurul 
arcas. A number of the leaders 
joined the Ameriran Societ,y of 
Range iXlsnsgement hnfore they 
left, and one of them, Colonel Omar 
Drae of Egypt, ~vas a guest speaker 
at the annual meeting of tlrc So- 
ricty in Omaha. Listed helow are 
the leaders and the countries they 
represent : 



Evaluation of the Loop Procedure of the 
3-step Method in the Salt-Desert Shrub 
T ype of Southern Idaho 

LEE A. SHARP 

Assistant Professor, 
Moscow, Idaho 

I 
wrENswE management of range 

lands requires accurate, quanti- 
tative appraisals of forage produc- 
tion and trends in vegetation and 
site factors. The highly variable 
nature of most range areas compli- 
cates and renders difficult such 
evaluations. 

New methods have been de- 
veloped during the past few years 
for the evaluation of vegetational 
and site factors as related to range 
condition and trend on grazing al- 
lotments. A procedure, designated 
as the loop method (part of the 
3-step method), has been developed 
by the Forest Service (Parker, 
1950). This method appears to be 
superior to existing methods of 
vegetational analysis for such evalu- 
ations. 

The present study was conducted 
to determine the suitability of the 
loop method for studies of range 
types in southern Idaho. 

Review of Literature 

Two reports issued by the Forest 
Service under the heading of Ad- 
ministrative Studies (Parker 1950, 
1951) present the results of a study 
conducted by Kenneth W. Parker 
of the Washington office of the 
U. S. Forest Service. The study was 
western-wide in scope and had as 
one of its main objectives the de- 
velopment of a method or methods 
for measuring trend in range con- 
dition on national-forest range al- 
lotments. The loop method as de- 
veloped by Parker in his S-step 
method is an innovation combining 
the desirable features of the New 
Zealand point contact method with 
those of the line transect t)echnique. 

College of Forestry, University of Idaho, 

Parker’s comparison of data ob- 
tained by the loop method and the 
line intercept method revealed a 
linear relationship in vegetational 
density, litter cover and floristic 
composition. Density measurements 
obtained with the loop method, 
however, were several times greater 
than those obtained by the line 
intercept method. 

Analyses of data obtained by the 
loop method in six western forest 
regions showed that differences 
among observers were not sig- 
nificant in 16 out of 26 cases in- 
volving segregation of items such as 
climax grasses, total grasses, weeds 
(forbs), browse, litter and bare soil. 

The loop method was found to be 
reasonably sensitive in the delinea- 
tion of trend or changes within a 
range condition class. A particular 
advantage of the method lies in the 
establishment of permanent sample 
units for checking changes over a 
period of time. The establishment 
of new sample units or transects 
each time a record was to be made 
would introduce additional errors of 
sampling (Parker, 1951) and require 
a larger number of transects for the 
same degree of accuracy. In the 
loop method, differences due to 
errors in replacement of lines were 
of minor importance. 

Procedure 

Three lOO-foot transects were 
located at ran clp m within a 200 x 
200 foot block in each of three 
vegetational types. Each transect 
was permanently marked with three 
8-inch spikes and two metal stakes, 
each 36 inches long. The spikes were 
driven into the ground at the zero 
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marker, two inches beyond the lOO- 
foot marker, and between the 49 
and 50 foot markers. The tape was 
stretched by means of two coil 
springs attached to harness swivel- 
snaps and the rings anchored by 
the metal stakes. The swivel-snaps 
permitted the tape to be turned or 
straightened aft,er stretching. 

A Fi inch diameter loop welded 
to a g inch diameter rod 36 
inches long was projected to the 
ground at each foot mark on the 
tape. Records were made of plant 
species, litter, bare ground or other 
items occurring within the loop. 
Bare ground, rock or litter were 
scored if one-half or more of the 
loop was occupied. Hits were re- 
corded for shrubs at basal level 
and foliage level ; basal hits only 
were recorded for herbaceous vege- 
tation. The total number of basal 
hits on each line was 100; the 
number of foliage hits varied with 
the line and vegetat,ional type. 

Preliminary tests of differences 
with observers and with the re- 
establishment of lines were con- 
ducted in a shadscale (A triplex 

confertifolia) type during the latter 
part of the 195 1 field season. Two 
lines were established and read on 
two consecutive days by four men, 
all of whom had had experience with 
the technique. Records made during 
this test permitted only a com- 
parison of totals for each category. 

During the 1952 season, three 
clust8ers of three transects each were 
read on two dates by three men. 
Each cluster was located in a dif- 
ferent vegetational type, i.e., shad- 
scale, saltsage (Atriplex nuttallii), 
and an area reseeded to crested 
wheatgrass (A gropyron cristatum). 
One of the men had previous ex- 
perience with the method but the 
other two had had none. One-half 
day was devoted to instruction in 
the technique at the initiation of 
the tests. Data were recorded by 
individual loops in this test which 
made possible a more complete anal- 
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ysis of differences due to men and 
re-establishment of lines. 

The data were subjected to 
analysis of varianre. The error vahle 
used for testa of significance was 
obtained from the pooled sum of 
squares of the first and second order 
interactions. Prior to pooling, each 
of t,he first order interactions was 
compared to the second o&r inter- 
artion to d&ermine significance. 
Signifirant first-order interactions 
x,-we removed from the pooled 
error-term for tests of signifioance 
on the mean squares for lines, men 
and trials. Comparisons of indi- 
vidual loop records were made for 
each man in the two trials and for 
all mm iu each trial and both trials. 

Description of Area 

The studies wre conductrd in 
the salt-desert shrub type ill the 
Raft River Valley of Cassia Cwnty 
in southern Idaho. The t,hrec vege- 
tstional types selected for the tests 
arc representative of the variations 
encountered in the salt-desert shrub 
of this region. Detailed descriptions 
of the types and areas are given by 
Tisdale and Zappettini (1953). 

The shadscale type (Fig. 1) con- 
sisted of a low-graving matrix of 
shadscale with small amounts of 
perennial grasses such as Sandberg 
blwgrass (Pea secvru~a) and squir- 
reltail (Sitanion hystris) and prickly- 
pear cactus (Opuntia polyacantha 
and 0. d&ant/m). The shadscale 
plants mere infested with a snout 
moth (Eumysia sp.) and a sale in- 
sect (Orfhczia annae). The area had 
been used as winter range hut vas 
not grazed during the year of the 
tests. 

The saltsage type (Fig. 2) COP 
sisted of nearly a pure stand of 
2.1 tr+ez mrttallii. Scattered plants 
of dow,y chess (Hromus tectorum), 
perfoliate peppergrass (Lrpidium 
prrfoliatum) and stickseed (Lnppula 
rcdowshi) mre found. The growing 
SeaSOn of 1951 \Y&S extremely favor- 
able for seed production by saltsage 
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seedlings found in 1952. The area 
was grazed by cattle in fall and 
spring. 

The reseeded area (Fig. 3) was 
planted to crested wheatgrass in the 
fall of 1950 and the stand had be- 
come well established by the spring 
of 1952. Small amounts of sagebrush 
(Artemisia tridentata) and yellow- 
brush (Chrysothamnus viscidi$orus 
var. pumilus) remained in the area. 
Annual plants, including halogeton 
(HaEogeton glomeratus) and Russian 
thistle (SaZsoZa 7caZi var. tenuifolia), 
occurred sparingly in open areas. 
The area was protected from graz- 
ing at the time of the study. 

Results and Discussion 

Differences Due to Men 

Close agreement was obtained 
among observers in recording hits 
on the various items in the three 
vegetational types. Table 1 presents 
data on mean squares and sig- 
nificance for the tests conducted in 
1952. The differences among men 
in recording hits were significant in 
only two cases and highly sig- 
nificant in only one of the 19 cases 
analyzed. Differences among men 
were not significant for any of the 
items recorded in the 1951 test. 

In the 1952 tests, the significant 
differences among men in the shad- 
scale type for the unvegetated cate- 
gory (summation of bare ground, 
rock and litter) and for shrubs may 
be partially explained by the higher 
number of hits recorded for shrubs 
by Man No. 2. The readings of each 
man in the two trials were in close 
agreement: 4.3 and 4.7 for Man 
No. 1, 6.7 and 6.0 for Man No. 2, 
and 4.2 and 4.3 for Man No. 3, re- 
spectively. 

The highly significant difference 
among men for shrubs in the salt- 
sage type is also largely due to the 
high values recorded by Man No. 2. 
The means for the three examiners 
in the two trials are: 6.7 and 7.0, 
10.0 and 11.0, and 7.0 and 8.7, re- 
spectively. The differences are due 

Table 1. Mean squares and significance of data obtained with the loop 
method in the 1952 trials 

Category and Type 
__.- _____ 

Degrees of Freedom 
-_____ ~.___ 

Bareground 
Shadscale 
Saltsage 
Reseeded 

Litter 
Shadscale 
Saltsage 
Reseeded 

Unvegetated 
Shadscale 
Saltsage 
Reseeded 

Shrubs 
Shadscale 
Saltsage 
Reseeded 

Perennial grass 
Shadscale 
Saltsage 
Reseeded 

Annuals 
Shadscale 
Saltsage 
Reseeded 

Foliage 
Shadscale 
Saltsage 
Reseeded 

- 

- . 

_. 

Lines Men Trials 
_ . 

2 
-. 

_ 2 

116.7* 33.5 56.9 25.9 
94.0* 32.1. 249.4** 16.6 
72.1 45.4 296 .O** 22.8 

10.9 7.7 26.9 17.1 
16.9” 15.0 37.6”” 4.2 
16.2 24.6 355.6”” 18.6 

114.0** 8.2* 3.6 1.3 
190.6** 16.1 480.5*” 12.88 
49.1** 14.4 2.7 5.0 

34.4** 7.4* 0.0 1.1 
8.8 21.6** 4.5 3.1 
2.4** 0.4 0.5 0.2 

2.1 0.1 0.8 0.6 
- - - - 

1a.2** 6.5 12.5* 2.4 

- 
27.1** 
11.7” 

99.4** 
471.1”” 

17.1”” 

- 
0.5 
5.1 

5.4 
2.2 
1.4 

- 
22.2* 
0.5 

- 
3.9 
1.9 

26.8”* 
420.5’” 

1.4 

2.5 
6.0 
1.0 

* Significant at the 5% level 
** Significant at the 1% level 

to the interpretation of a hit by the 
various examiners. 

Although the data in Table 1 do 
not show significant differences 
among men for recording litter in 
the three vegetational types, the 
greatest inconsistencies among men 
and trials were noted for this cate- 
gory. The interaction mean squares 
of men x trials and lines x trials in 
the shadscale type and men x 
trials in the saltsage type were sig- 
nificant when compared to the inter- 
action mean square men x lines x 
trials. The significance of these 
interactions indicates that the men 
were not consistent in recording 

- . 
Error 

12 

litter in the shadscale and saltsage 
types in the two trials. A lack of 
consistency was also evident among 
individual examiners in recording 
litter on the three lines in the shad- 
scale type. For example, Man No. 3 
had the greatest number of hits on 
Line 1, the lowest on Line 3, and 
was intermediate in the number of 
hits scored on Line 2. Man No. 1 
had the lowest records of hits in 
Trial 1 and the highest in Trial 2 
in the shadscale type. 

During the course of these trials 
and in previous work with the loop 
method, difficulty has been en- 
countered in securing uniformity of 
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Table 2. Average number of loops on three transects with identical and 
compensating readings at ground level made by each man in 

two trials for the three vegetation types 

Shadscale 
1 I 

Saltsage I Reseeded 

Man 
Average number of loops Average number of loops Average number of loops 

in the two trials in the two trials in the two trials 

With [ With With With 
identical 
readings ’ 

co&pensating 
With 1 

readings 
identical Icompensating compensating 
readings 1 readings readings 

1 
2 
3 

Average. . . . . j 79.1 j 15.3 ’ 60.9 1 27.6 ( 69.4 / 19.2 

data for the litter category. Dry 
ar,nuals and moss (Tortula ruralis) 
were inconsistently called litter, 
bareground, annuals, or moss by 
the same man on different lines and 
in different trials. Another major 
difficulty_ was judging whether or 
not dispersed litter filled one-half 
or more of the loop. Examiners who 
considered litter a highly important 
factor of the site tended to over- 
emphasize this category; others 
tended to underemphasize the fac- 
tor, but in both cases inconsisten- 
cies were evident. 

More uniform records for litter 
were obtained on the reseeded area. 
Sagebrush rubble, created in the 
discing of the ground prior to seed- 
ing, constituted a large part of this 
litter and was relatively easy to 
distinguish. 

Differences Due to Trials 

The average number of identical 
basal hits in two consecutive trials 
is shown for the three examiners in 
Table 2. Items recorded in one loop 
in the first trial and in a different 
loop in the second trial are included 
as compensating readings. Similar 
information for foliage hits in each 
of the three vegetational types is 
presented in Figure 4. 

During the 1952 test, the interval 
of time between the two trials 
amounted to approximately 234 
months. This interval was of such a 
length that actual changes in the 
vegetation and site factors might 

partially account for the relative 
lack of agreement in data recorded 
by the same observer in the two 
trials. These changes in vegetation 
and other site factors are also re- 
flected in the data presented in 
Figure 5. 

Identical basal hits averaged 79.1 
percent in the shadscale type, 60.9 
percent in t)he saltsage type and 
69.4 percent in the reseeded type 
(Table 2). Only minor differences 
among men are noted in both Table 
2 and Figure 4 for the proportion of 
loops in complete agreement and of 
compensating readings for the two 
trials. 

Of the three types, the shadscale 
type was read with the greatest 
consistency in the two trials by each 

55 
1 

man and, as shown in Figure 5, for 
all men in each trial and in both 
trials. The saltsage type is the 
simplest of the three in its vegeta- 
tional composition and presumably 
should be read with the greatest 
consistency. Actually, the high 
mortality of seedlings during the 
time interval between the two trials 
caused a lack of agreement of all 
individuals in both trials. Smallness 
of seedlings and lack of close ob- 
servation during the second trial 
caused the men to be less consistent 
than in the first trial. Cloudy 
weather prevailed during the first 
test, whereas, during the second 
trial, the clear sky caused consider- 
able glare to be reflected from the 
light-colored soil of this type. This 
difference in weather conditions may 
have had some influence on the ob- 
servations recorded. 

The principal cause for lack of 
agreement in consecutive loop read- 
ings appeared to be due to incon- 
sistencies in recording litter and 
bare ground in all three typc:s and 
to inconsistencies in records of sage- 
brush rubble, litter and bare ground 
in the reseeded type. If these items 
are grouped into a single category, 
the agreement of all men in both 
trials is 84 in the shadscale type and 
71 in the reseeded area. The mor- 

Difference of readings 
in two trials 

Compensating loops 

Loops in oomplete 
agreement 

Reseeded 

Man 1 2 3 1 2 3 1 2 3 

FIGTJRE 4. Xumher of ident,ical, compensating ,znd totnl foliitge hits recorded t)J 
three men in two trials. 
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tality of seedlings in the saltsage 
type prevented a close agreement 
in the tests recorded. 

Sources of Error 

Actual changes in the vegetation 
and other site factors during the 
interval between trials were the 
principal causes for low percentages 
of agreement of all men in both 
*trials. Other sources of error noted 
in the progress of the study which 
might contribute to differences be- 
tween men and between trials were: 
differences in plumbing the loop, 
failure to observe the same stand- 
ards of recording, lack of close ob- 
servation, and the disturbance of 
vegetation on the line by a previous 
examiner. The vegetation in these 
types is relatively simple and errors 
due to mistaken identificatiori are 
negligible. 

Plumbing the loop was done 
visually by the examiner with the 
recorder frequently checking the 
alignment, both parallel and at 
right angles to the tape. The loop 
was read by the observer in a stand- 
ing but slightly-stooped position. 

The areas occupied by the basal 
portions of shadscale, saltsage and 
crested wheatgrass plants were 
variously interpreted by the three 
observers. Man No. 2 scored hits 
on horizontal branches of saltsage 
and crested wheatgrass plants at 
crown level, whereas the other two 
men scored hits only when the 
crowns of these plants were en- 
countered. 

Lack of close observation caused 
some individuals to overlook small, 
dry annuals and seedlings of salt- 
sage. Dry annuals and foliage were 
sometimes destroyed or moved in 
the reading by a previous examiner, 
making it impossible for following 
examiners to record the same cate- 
gory. In general it is felt that satis- 
factory comparisons may be ob- 
tained in different years if data are 
secured at the same stage of grobvth 
of the vegetation. 

Adaptability of the Loop Method to reading the line by a single ob- 

The loop method appears to be a server would not affect the reli- 
promising method for securing ability of the data secured in the 
certain quantitative data on vege- ’ 1mmal Procedure- 
tational and other site factors in Establishment of clear-cut criteria 
the range types studied. Close agree- for recording the various items is 
ment was obtained by individual essential in this method. Periodic 
observers in the two trials and by records obtained by the loop method 
all men in both trials when the must be taken at the same stage of 
actual changes that occurred be- plant growth to be comparable. 
tween tests are taken into account. 

Improvement of the plumbing 
The loop method has been used 

technique by the addition of a level 
by personnel of the University of 

bubble to the vertical rod has been 
Idaho to secure: (1) basic informa- 

suggest’ed by George Garrison in 
tion on the nature of range types 

personal correspondence. This im- 
and trends under existing manage- 

provement, together with the prac- 
ment practices, (2) the effects of 

tice of offsetting the rod so t)hat a herbicidal spray applicat#ions on an- 

ve,rtic*al projection passes through nual plants such as halogeton, and 

the center of t)he loop as described (3) the germination period of annual 

by Short (1953), should increase the plants (halogeton) in field studies. 
accuracy of the records obtained. Counts of plants within 2-inch 

Certain of the errors noted in this diameter loops before and after 
study are associated with the pro- spraying are used to determine the 
cedure of testing the method. The effectiveness of the spray treat- 
disturbance and breakage iiicident ments 011 halogeton. Periodic counts 

Reseeded 

100 - 

90 -- 

80 -- 

70 -- 

:: 60 -- 
*Ii 
X 

50 -- ‘;;1 

m 
S 40 -- 

30 -- 

20 -- 

10 -- 

o- 

Trial 1 2 Both 12 Both 1 2 Both 

Reseeded 

Trial 1 2 Both 12 Both 12 Bot 

FIGURE 5. Number of identical loop readings (hachured) recorded by three men 
in basal and foliage hits per transect in each trial and in both trials. 
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within permanent Z-inch diameter Summary 
loops give the amount and time of The adaptability of the loop 
germination of such Plants as method (part of the 3-step method) 
halogeton. . was tested in the shadscale, saltsage 

The loop method has the ad- 
vantage of multiple classification of 
data in the field record and a mini- 
mum of additional time required for 
compilation and summary. Simul- 
taneous records can be obtained of 
the number and total cover of 
insect-infested or diseased plants. 
Litter can be separated in a number 
of ways such as animal excreta, 
brush rubble, or the current year’s 
deposition. Details such as the rela- 
tive amount of surface covered by 
ant mounds, rodent mounds, or 
desert pavement can be determined 
without changing the procedure for 
recording bare ground, rock, litter, 
or vegetation. 

The method is relatively rapid 
and approximately 2$5 to 3 hours 
are required to establish a cluster of 
three transects and secure the 
necessary data. This period includes 
a count of vegetation on a 5 square- 
foot center plot and a photograph 
of the cluster area along one of the 
transects. Follow-up readings are 
made in approximately one-half the 
time required to establish the 
cluster and record necessary in- 
formation. The time required to 
read a, single line of 100 loops varied 
from 1‘2 to 45 minutes and averaged 
approximately 25 minutes per man. 

and reseeded vegetational types in 
southern Idaho. 

A cluster of three permanent 
transects was analyzed by three 
men on two dates in each of three 
types in 1952. Four men also 
analyzed two transects on two 
dates in a shadscale type in 1951. 

Close agreement was obtained 
among observers in recording vege- 
tational and site factors in the 1951 
and 1952 tests of the loop method. 
The significant differences obtained 
for two factors out of nineteen 
analyzed in 1952 may be attributed 
to consistently high records for 
shrub components by one observer. 

Identical readings by individual 
observers made in tests over a 2% 
month interval gave an average 
agreement of 79.1 percent in the 
shadscale type, 60.9 percent in the 
saltsage type and 69.4 percent in 
the reseeded type. Complete agree- 
ment for individual loop readings 
by all men in both trials was 59.6, 
42.3 and 47.3 percent for the shad- 
scale, saltsage and reseeded types, 
respectively. 

Differences in hits recorded for 
litter constituted the principal cause 
for lack of agreement in readings. 
The dispersal of old litter and the 
addition of new litter during the 
interval between trials was re- 

sponsible for the major disagreement 
among men in the two trials. A high 
mortality of seedlings between the 
first and second trial in the saltsage 
type also contributed to the incon- 
sistencies obtained. 

The loop method appears to be 
reasonably well adapted for obtain- 
ing quantitative records of vegeta- 
tional and other site factors on 
range areas of the types studied. 
Measurement of the changes oc- 
curring on an area can be accom- 
plished with the loop method pro- 
vided good techniques are used for 
plumbing the loop and standards of 
measurement are clearly defined. 
The method is rapid and advan- 
tageous for the determination of 
germination sequences, effects of 
herbicidal treatments and other 
quantitative studies. 
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A Method for Rating the Success 
of Range Seeding’ 

DONALD N. HYDER AND FORREST A. SNEVA 

Range Conservationist and Assistant Range Conservationist, re- 
spectively, Squaw Butte-Harney Branch Range and Livestock 
Experiment Station, Burns, Oregon. 

A FAST and easily-used method 
which will provide an ac- 

curate sample of the success at- 
tained on seeded range land is 
needed. A list count of the number 
of grasses per unit area is a com- 
monly-used procedure in the evalua- 
tion of stand density of bunch- 
grasses. However, (1) average 
numbers per unit area do not 
properly represent the distribution 
of individuals in heterogenous stands 
with thick spots and strips, (2) an 
accurate count is extremely difficult 
to obtain on mature stands char- 
acterized by tillering and closely- 
spaced individuals, and (3) counting 
may be overly time-consuming for 
practical field use. As a result of 
these difficulties and the lack of 
other adapted procedures, no prac- 
tical sampling procedure has been 
available for general field use in 
evaluating seeding success. Fields 
are often described as failure, poor, 
fair, good or excellent without t,he 
benefit of sample information. It is 
believed that such ratings would be 
of more value if reported with a 
sampled quality of the stands of 
grass. 

For this purpose the relative de- 
gree to which the community is 
closed by the seeded bunchgrass- 
species should be sufficient. The fre- 
quency method (Blackman 1935, 
Blackman 1942, Raunkiaer 1934) 
shows promise of effectively filling 

1 Squaw Butte-Harney Range and 
Livestock Experiment Station is jointly 
operated by the Bureau of Land Manage- 
ment, U. S. Department of the Interior, 
and Oregon Agricultural Experiment 
Station, Oregon State College, Corvallis, 
Oregon. This report is published as Tech- 
nical Paper No. 829 with approval of 
the Director, Oregon Agricultural Experi- 
ment Station. 

this need, and has been adapted 
after three years of sampling stands 
of seeded bunchgrasses. The proce- 
dure, described in this paper, is 
based on the percentage of square- 
foot units stocked by the seeded 
species. 

List-count data is referred to as 
density, and percentage-stocked 
data is referred to as frequency. 

Sampling Procedure 
A welded steel-rod frame 2 x 2 

feet square, subdivided into four 
units 1 x 1 foot square, is used to 
determine the presence or absence 
of the seeded species in a sample 
consisting of 100 one-square-foot 
observation units (25 randomly- 
distributed frames). A unit is con- 
sidered stocked if any portion of 
the basal area of the seeded species 
falls inside the one-square-foot 
frame. Observations are most easily 
made when the herbage does not 
obscure the basal portions of the 
plants. 

The number of units stocked in 
100 observations is accumulated on 
a tally register and recorded in per- 
cent as an expression of seed- 
ing success. 

The number of samples (100 ob- 
servations each) needed depends 
upon variation in the stand and the 
degree of accuracy desired. A mini- 
mum of five samples should usually 
be taken. Seven samples taken on a 
2,200-acre field seeded to crested 
wheatgrass gave an average of 45 
percent stocked.2 Analysis of data 

2 The field sample data were obtained 
by William G. Leavall, Range Conser- 
vationist, and approved for presentation 
here by Howard R. DeLano, District 
Range Manager, Bureau of Land Manage- 
ment, Burns, Oregon. 

from this area indicated that twelve 
samples would be required to obtain 
a mean frequency-percentage with 
fiducial limits (0.05 probability 
level) of five percent. The sporadic 
distribution of this stand made it a 
very difficult population to sample. 
From this and other studies, it ap- 
pears doubtful that more than 12 
samples would be required for reli- 
able estimates of seeding success. In 
highly variable stands, areas of 
similar density should be delineated 
and sampled separately. 

In addition to data for average 
percentage-stocked, an examiner 
using this procedure should present 
a success rating based upon annual 
precipitation and other considera- 
tions. The success rating is impor- 
tant because areas receiving nine 
inches annual precipitation might 
be given a success rating of excellent 
for a stand 35 percent stocked, 
whereas an area receiving fifteen 
inches annual precipitation might 
be rated excellent only when the 
stand averaged 90 percent or more. 

The following success-rating scale 
appears to be suitable for areas re- 
ceiving 10 to 12 inches average an- 
nual precipitation: 

Success Rating Percentage Stocked 

Excellent 50% or more 
Good 40 to 50% 
Fair 25 to 40% 
Poor 10 to 25% 
Failure 9% or less 

The success rating is intended to 
be an empirical and variable quality 
assigned through judgment as pres- 
ently practiced by many field 
examiners when judging seeding 
success. The rating scale above was 
based largely upon herbage yield 
data; however, site quality and soil 
conservation requirements may in- 
fluence the success rating used to 
describe any given stand, but have 
not been evaluated and are not 
discussed in this paper. 

Basis for Choice of the Percentage- 
Stocked Method 

The choice of a l-square-foot ob- 
servation unit in clusters of four 
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observations per random point was 
made following a three-year period 
of sampling experimental plots by 
the list-count method, rather than 
by experimental comparison of dif- 
ferent unit sizes. A number of com- 
ments have been received indicating 
that efficient size of observation- 
units varies from field to field, and 
that classes of conditions should be 
defined and the most efficient size 
be determined for field application. 
Since a lack of uniformity in the size 
and arrangement of observation 
units would not permit comparison 
of data from different fields, we 
suggest that a constant size and 
cluster arrangement is more useful. 
The one proposed has been satis- 
factory and meaningful. However, 
the number of samples required to 
obtain a mean value of sufficient 
accuracy will vary from field to 
field, and the interpretation of the 
mean value will vary also as pointed 
out previously in presenting the 
need for success rating. It may not 
be assumed without experimental 
evidence that different unit sizes 
and cluster arrangements will serve 
with equal facility, or that this pro- 
posal is equally applicable for 
sampling stands of sod-forming 
grasses or native stands of bunch- 
grasses. (See Ashby 1935, Blackman 
1942, Cottam et al. 1953, Weaver 
and Clements 1938, p. 21.) 

Comparisons with the List-Count 
Procedure 

Thirty-six plots included in a 
study of planting methods were 
sampled for seedling density and 
frequency of crested wheatgrass. In 
density sampling, 10 subsamples of 
five square feet each were taken on 

D. N. HYDER AND F. A. SNEVA 

each plot. In frequency sampling, 
100 one-square-foot observations 
units were sampled on each plot. 
Thus the sample by the frequency 
method included twice the total 
area sampled by the density method. 
With two examiners sharing the 
work in each procedure, the field 
time required was 71 and 60 minutes, 
respectively, for the density and fre- 
quency methods. 

Standard analyses of variance of 
planting methods in the two sets of 
data were identical with respect to 
the factors found to produce sig- 
nificant variation. Correlation of 
sample densities obtained by the 
two methods was highly significant 
(r = 0.71). Linear regression analy- 
sis showed that an average density 
of one grass plant per square foot 
was equivalent to 57 percent 
stocked. With perfect homogeneous 
distribution, values of nearly 100 
percent stocked could have been 
recorded for this stand of average 
density. The relative percentage- 
stocked rates thus indicate the 
extent of heterogeneity within the 
stands sampled. 

Evaluation of planting methods 
by the frequency method showed 
that rolling treatments gave a more 
uniform distribution of seeded plants 
than other planting methods. On 
some soft seedbeds, dense stands of 
grass occurred in equipment tracks 
and few or no individuals occurred 
in other areas. In such stands, fre- 
quency data furnished more reliable 
information on differences due to 
treatments than density data. How- 
ever, density samples gave the best 
expression of differences among 
dense stands of seedling grasses 
(Blackman 1942). Therefore, if de- 

terminations of differences among 
stands of seedlings are an important 
objective of research studies, both 
sampling procedures are of value. 

The two sampling methods were 
also considered in relation to the 
measurement of yields in grass 
stands. Correlation coefficients of 
0.80 and 0.86, respectively, were 
computed for density/yield and fre- 
quency/yield relationships. Fre- 
quency data provided the better ex- 
pression of seeding success as 
measured in terms of herbage yield. 
Herbage yields of crested wheat- 
grass stands in their second growing 
season were near-maximum when 60 
to 70 percent stocked. As the stands 
become older and the yields drop to 
a sustained level, it is believed that 
near-maximum yields will occur at 
a lower density, as expressed in the 
proposed success ratings. 
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Irrigation Development and Public 
Water Policy. By Roy E. Huffman. 
The Ronald Press Co., New I’ork. 
SOS pages. 1953. $6.50. 
This volume deals with the economics 

and the social aspects of irrigated agri- 
culture and its importance in the 
formulation of public water policy. 
Discussion ranges from the individual 
farm unit and the small project to the 
great river basin programs. 

This book is quite comprehensive, 
since it 

(1) Covers in detail planning and 
organization, the techniques of fi- 
nancing, the methods of assessing 
economic feasibility and the opera- 
tion of projects, large or small; 
(2) Summarizes ably and succinctly 
the historical, institutional and legal 
background to irrigation in the United 
States; 
(3) Examines without special plead- 
ing the political issues involved in 
irrigation development; 
(4) Considers the broader questions 
of irrigated agriculture in relation to 
regional and national population 
trends and food requirements, to 
other natural and man-made re- 
sources, and to long-term national 
policy; 
(5) Discusses thoroughly the increased 
use of supplemental irrigation in 
humid areas; 
(6) Sets forth th e essential criteria of 
sound irrigation policy. 
Interestingly written, this book is 

valuable not only to those who are in 
some way dependent on irrigation in 
the semi-arid West but also to all who 
are concerned with the wise use of OUI 

water resources. 
This book is suitable for college work 

in the economics of land, agriculture 
and conservation, and it should be of 
value to workers in public agencies that 
deal with these matters. The layman 
may also profit from this volume, for 
there are several reasons why irrigated 
agriculture concerns all citizens and not 
just farmers and ranchers in the semi- 
arid Western states. Land “under the 
ditch” is important for the increase and 

stability of the nation’s food production, 
and it competes for the available sup- 
plies of water along with the prodigious 
demands of industrial expansion and 
population growth. Moreover, the 
nature and use of our water resources 
quite definitely involve the public 
interest and, hence, public participation 
in the formulation of water policy. The 
intelligent handling of our water re- 
source problems requires an under- 
standing of the historical, institutional 
and political issues, no less than the 
economic and social factors associated 
therewith. 

This volume includes a most compre- 
hensive bibliography under 17 separate 
subject-matter sections. All considered, 
the reviewer considers this book to be 
a most comprehensive and useful treat- 
ment of the subject matter that he has 
encountered. 

Mr. Huffman is eminently qualified to 
write accurately on the problems of ir- 
rigation and land use in the Western 
states.-Wayne Kessler, Assistant State 
Soil Conservation Commissioner, State 
Land Department, Phoenix, Arizona. 

Round River. By Aldo Leopold, edited 
by Luna B. Leopold. Illustrated by 
Charles W. Schwartz. Oxford Press, 
New York. 173 pages. 1953. $3.00. 
For those who are familiar with the 

“Sand Country Almanac,” by the late 
Professor Leopold, “Round River” will 
serve as an interesting sequel. The book 
is a collection of field journal notes and 
essays which were brought together by 
his son Luna. 

Different people may enjoy different 
aspects of this book. For the sportsman 
who loves the out-of-doors, the fact, that 
many journal entries were written while 
sitting beneath an overhanging blue- 
berry bush, beside a smoking campfire, 
or inside a rain-soaked tent, may con- 
jure up many pleasant and satisfying 
memories. For those looking for an in- 
sight as to the development of the 
philosophy recorded in the “Sand 
Country Almanac,” the experiences re- 
corded in the journal entries may prove 
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quite elucidating. Others may be looking 
for a concept of conservation and the 
place of wildlife therein. If so, the brief 
chapters entitled “Conservation,” 
“Round River,” and “Goose Music” 
are worth the price of the book alone. 

The book contains many satisfying 
and challenging statements, a few 
examples of which are: . 

On land and wildlife: “Poor land may 
be rich country . . .” “. . . wildlife . . . 
often represents the difference between 
rich country and mere land.” “. . . 
Canada . . . thank the Lord for country 
as poor as this.” 

0 n conservation and ,!!!? “ . . . to 
rebuild the game resource we must first 
rebuild the game range and this means 
rebuilding the people who use it . . . 
conservation is a state of harmony be- 
tween men and land.” “. . . conservation 
education must build . . . a universal 
curiosity to understand the land mech- 
anism.” “ A man who cannot enjoy his 
leisure is ignorant . . .” “. . . the man 
who does not like to see, hunt, photo- 
graph, or otherwise outwit birds or 
animals . . . is supercivilized . . .” 

A wide audience will find this book 
well worth reading. Although it does 
not contain as much philosophy as the 
“Sand Country Almanac,” the de- 
scriptive writing and the record of 
keenness of observation, interpretation 
and conclusion are there. The book is 
highly recommended for amateur natu- 
ralists, sportsmen and professional 
ecologists who are striving to understand 
ecology and land management.-11. G. 
Reynolds, Rocky Mountain Forest and 
Range Experiment Station. 

Proceedings of the Sixth International 
Grassland Congress. Pennsylvania 
State College, August 17-23, 1952. 
Pennsylvania State College, State Col- 
lege, Pa. Vol. I: pp. 1-93s; Vol. II: 
pp. 941-l Sol. 1953. $15.00. Available 

rom Treasurer, Finance Committee, 
Sixth International Grassland Congress, 
1778 Pennsylvania Ave., N.W., Wash- 
ington, D. C. 

These PROCEEDINGS are a report 
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upon the activities, discussions and 
papers of the Sixth International Grass- 
land Congress which was held in August, 
1952 at Pennsylvania State College. 
Thirty-nine different countries partici- 
pated in the conference and papers were 
given by more than 300 different indi- 
viduals. 

The underlying objective of the 
Congress is well stated in the foreword, 
as: “The doctrines and teachings of 
science transcend national borders. Free 
interchange of scientific information on 
the many aspects of grassland agri- 
culture is essential in a world made 
small by the common interests of all 
people who recognize the interdepend- 
ency of food and freedom. The Sixth 
International Grassland Congress pro- 
vided the opportunity for scientists 
and technicians from various parts of 
the world to exchange information con- 
cerning the production, improvement, 
management and use of grassland.” 
Two often-stated objectives of agri- 
culture are to find new resources for 
increasing production, and to ascertain 
ways and means of reversing the down- 
ward trend in soil productivity. The 
PROCEEDINGS made clear that grass- 
lands of the world can contribute much 
toward these objectives inasmuch as 
grasslands constitute more than half 
the total land surface of the earth, are 
not fully developed, and in many cases 
are declining in soil productivity. 

The Congress was divided into 12 
discussion sections concerning the fol- 
lowing subjects : (1) genetics and breed- 
ing of grasses and legumes, (2) improve- 
ment and management of pastures, 
meadows and turf, (3) improvement in 
management of rangelands, (4) ecology 
and physiology of grasslands, (5) soil 
management and fertilization, (6) seed 
production and distribution, (7) soil 
and water conservation, (8) harvesting 
and preservation of forage, (9) use of 
forage in livestock feeding, (10) ma- 
chinery, (11) experimental procedure in 
grassland research, and (12) improve- 
ment in management of tropical grass- 
lands. 

The completeness and choice of sub- 
ject matter suggests that grassland 
research is making progress along broad 
lines. The five interacting factors which 

determine grassland productivity, 
namely, productive capacity of the soil, 
species and strains of plants available, 
type and genetic constitution of ani- 
mals, management, and social relations, 
are discussed not only individually but 
in their interacting relations. Papers on 
breeding and selection of plants, soil 
improvement, .management, and other 
phases, suggest that empirical methods 
of procedure are giving way to more 
specific techniques. 

In general, the PROCEEDINGS 
give one an impression of optimism. 
Depletion of many grasslands was 
recognized but the conference suggested 
that new facts were becoming available 
every day for halting deterioration and 
restoring the great grassland resource 
to full productivity. A greater apprecia- 
tion of the application of sound ecologi- 
cal principles seemed also to be recog- 
nizable. In addition, stress was placed 
on the importance of improvement in 
natural grazing lands through the ra- 
tional handling of livestock. Preserva- 
tion of land by protecting the soil from 
the erosive action from wind and water 
was stated repeatedly. 

Although utilization of forage by 
harvesting the crop with animals was 
emphasized, artificial means of provid- 
ing forage through storage of hay, 
silage and other materials were not ig- 
nored. This topic was discussed in terms 
of the place of forage in feeding different 
animal species, mineral deficiencies and 
hormones in relation to forage utiliza- 
tion, and determination of nutritive 
values of forage by biochemical means. 
The place of efficient harvesting and 
preservation in grassland agriculture is 
concisely expressed by the quotation: 
“Livestock production throughout the 
world can be greatly improved by plac- 
ing more attention on harvested forage 
to replace and supplement pastures 
during periods of insufficient growth 
due to drought or low temperature.” 
The techniques, machinery and pres- 
ently available methods for achieving 
this goal were thoroughly discussed. 

A significant development over earlier 
Congresses was the addition of a section 
on some of the experimental procedures 
now being used in grassland research. 

Such techniques as those used in genetics 
of breeding of grasses and legumes, 
studying botanical composition and con- 
dition and trend of rangelands, and the 
nutritive value of forage, were well 
treated. Considerable emphasis was 
placed on the application of statistical 
principles and methods and there 
seemed to be a general consensus that 
improvement of measurement and ex- 
perimental procedures would be de- 
sirable. 

Two quotations from those people 
responsible for writing resumes seem to 
express well the achievement of the 
Congress. These are: “The sessions at 
the present Congress were enlightening, 
interesting, and well attended.” “Our 
president, in his address, said that the 
object of the Grassland Congress was to 
obtain more and better grass in order 
to have a balanced agriculture of higher 
livestock production and sound econ- 
omy. The Congress has accomplished 
its objective and has shown how re- 
search and the subjugation of exact 
knowledge does and will continue to 
add to more and better grass.” 

Few workers in the field of grassland 
management and related fields will want 
to take the time to read each individual 
paper presented in these two rather 
foreboding volumes. However, the 
PROCEEDINGS will do a valuable 
service for both researchers and prac- 
titioners. The papers are current, by 
leading authorities in fields of special- 
ties, and cite considerable foreign litera- 
ture which is unfamiliar to most Ameri- 
can workers. Several of the papers are 
in French and Spanish. Their sig- 
nificance is translated into English by 
abstract or in discussion by some spe- 
cialist. Workers concerned with applica- 
tion of grassland principles and practices 
would do well to consult these two 
volumes as a source of up-to-date in- 
formation and as a guide to what and 
who might be consulted for specific 
information. It seems safe to state also 
that research workers undertaking re- 
search on any phase of grassland agri- 
culture will find the PROCEEDINGS a 
valuable reference.--H. G. Reynolds, 
Rocky Mountain Forest and Range 
Experiment Station. 
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40, 41. Dec. 1953. (Soil Conserv. 
Serv., Chadron, Nebr.). 

Kapadia, G. A. Ecological and sta- 
tistical notes on the grasses of 
Katheawar. Jour. Indian Bot. Sot. 
Sl(4): 247-250. 1952. (Bahauddin 
Coll., Junagadhl) . 

Merrill, Leo B. Reestablishment of 
curly mesquite grass from seedlings 
or runners. Sheep and Goat Raiser 
34(2): 34. Nov. 1953. (Tex. Agr. 
Expt. Sta., Sonora). 

Moore, C. W. E. The vegetation of the 
south-eastern Riverina, New South 

Wales. I. The climax communities. 
Austral. Jour. Bot. l(3): 485-547. 
Sept. 1953. (Div. Plant Indus., 
C. S. I. R. O., Canberra). 

Moore, C. W. E. The vegetation of the 
south-eastern Riverina, New South 
Wales. II. The disclimax communi- 
ties. Austral. Jour. Bot. l(3): 548- 
567. Sept. 1953. (Div. Plant Indus., 
C. S. I. R. O., Canberra). 

Murray, C. C. How they developed 
Coastal Bermuda. Gulf Coast Cattle- 
man 19(10): 36. Dec. 1953. (Dean 
and Director, Coll. Agr., Univ. Ga., 
Athens). 

Oswald, John W. and Byron R. Hous- 
ton. Yellow dwarf of cereals. Cc&f. 
Agr. 7(11): 6, 7. Nov. 1953. (Univ. 
Calif., Davis). 

Snyder, L. A. and J. R. Harlan. A cyto- 
logical study of Bouteloua gracilis 
from western Texas and eastern New 
Mexico. Amer. Jour. Bot. 40(g): 
702-707. Nov. 1953. (Fed. Expt. Sta., 
Mayaguez, P. R.). 

Tryon, E. H. and R. Markus. Develop- 
ment of vegetation on century-old 
iron-ore spoil banks. W. Vu. Agr. 
Expt. Sta. Bull. 360. 63 pp. June 
1953. (Morgantown). 

Webb, L. J. Alkaloid potentialities of 
the Australian flora. Jour. Austral, 
Inst. Agr. Sci. 19(S): 144-157. Sept. 
1953. (Div. Plant Indus., C. S. I. 
R. O., Brisbane). 

RANGE AND PASTUFtE MANAGEMENT 

Management plans, utilization, condition, maintenance 

Barger, E. L. Machinery and equip- 
ment in forage production. Agr. 
Inst. Rev. S(6): 16-18, 56-58. Nov.- 
Dec. 1953. (Harry Ferguson, Inc., 
Detroit, Mich.). 

Botha, J. P. Further results of a spring 
resting period on the sour veld. 
Farming in So. Africa 28(331): 
335-339. (Agr. Res. Inst., Pretoria). 

Heerwagen, Arnold. There is more than 
one kind of rangeland on the plains. 

Cattleman 40(6): 23, 90. Nov. 1953. 
(Soil Conserv. Serv., Albuquerque, 
N. Mex.). 

Hurd, Richard M. and Neland A. 
Kissinger, Jr. Estimating utilization 
of Idaho fescue (Festuca Idahoensis) 
on cattle range by percent of plants 
grazed. Rocky Mtn. Forest and Range 
Expt. Sta. Paper 12. 5 pp. litho. Aug. 
1953. (Ft. Collins, Colo.). 

Klipple, G. E. Weight gains made by 

cattle while grazing summer ranges. 
Rocky Mtn. Forest and Range Expt. 
Sta. Res. Note 12. 2 pp. mimeo. Mar. 
1953. (Ft. Collins, Colo.). 

Ludbrook, W. V., J. Brockwell and 
D. S. Riceman. Barepatch disease 
and associated problems in subter- 
ranean clover pastures in South 
Australia. Austral. Jour. Agr. Res. 
4(4): 403-414. Oct. 1953. (Div. Plant 
Indus., C. S. I. R. O., Canberra). 
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McIlvain, E. H. and W. F. Lagrone. Retzer, John L. Soil-vegetation surveys consumption of pasture forage by 
Seventeen-year summary of range im- of wildlands. Jour. Forestry 51(g): grazing sheep. Jour. Anim. Xci. 
provement studies at the U. S. South- 615-619. Sept. 1953. (Rocky Mtn. 12(4): 722-730. Nov. 1953. (Wash. 
ern Great Plains Field Station, Forest and Range Expt. Sta., Ft. Agr. Expt. Sta., Pullman). 
Woodward, Oklahoma, U. S. South. Collins, Colo.) . Whitlow, Sam and Ernest Shiner. Have 
Gr. Plains Field &a. 24 pp. mimeo. Schneider, Burch H., Balbir K. Soni and we got too much grass? Farmer-Stock- 
Oct. 1953. Wendell E. Ham. Digestibility and man (Tex. ed.) pp. 10, 11. Nov. 1953. 

Arti$cial revegetation, noxious plant control, mechanical improvements, fertilization 

Barmington, R. D. Grass seeds designed 
for dry-land use: Seedlings compete 
better against weeds. What’; New in 
Crops and Soils 6(l): 22. Oct. 1953. 
(Colo. A & M Coll., Ft. Collins). 

Bisset, W. J. Competition and weedi- 
tide studies of mintweed (Salvia 
reflexa Hornem). Austral. Jour. Agr. 
Res. 4(S): 249-255. July, 1953. 
(Div. Plant Indus., C. S. I. R. O., 
Lawes, Q .) . 

Blouch, Roger M. Annual grass weeds 
succumb to chemical control methods. 
What’s New in Crops and Soils 6(l): 
3,24. Oct. 1953. (Cola. A and M Coil., 
Ft. Collins). 

Eadie, I. McL. and B. D. Robinson. 
Control of ragwort by hormone type 
weedicides. Jour. Austral. Inst. Agr. 
Sci. 19(S): 192-196. Sept. 1953. 
(Imperial Chem. Indus., Melbourne). 

Hedrick, D. W., H. H. Biswell and 
A. M. Schultz. Response of brush 
seedlings to sprays of 2,4-D and 
2,4,5-T on burned chamise areas. 
Calif. Fish and Game 39(4): 437- 

Aitchison, G. D. Simplified measure- 
ments of soil temperature and of soil 
moisture. Austral. Jour. Appl. Sci. 
4(S): 418-426. Sept. 1953. (Div. 
Soils, C. S. I. R. O., Adelaide). 

Allis, John A. Runoff from conserva- 
tion and non-conservation water- 
sheds. Agr. Engin. 34(11): 766-768. 
Nov. 1953. (Soil Conserv. Serv., 
Hastings, Nebr.). 

Barley, K. P. The root growth of ir- 
rigated perennial pastures and its 
effects on soil structure. Austral. 
Jour. Agr. Res. 4(S): 283-291. July 
1953. (Region. Pastnra,l Lab., Denili- 
ruin, N. S. Mr.). 

RANGE IMPROVEMENT 

505. Nov. 1953. (Ore. State Coll., 
Corvallis). 

Holt, Ethan C. Influence of row widths 
and seeding rates on yield and sur- 
vival of tall fescue stands. Tex. Agr. 
Expt. Sta. Prog. Rpt. 1601. 5 pp. 
mimeo. Aug. 1953. (College Station). 

Jones, Richard G. and Floyd D. Carroll. 
Spread of range forage plants. Calif. 
Agr. 7(12): 4, 12. Dec. 1953. (Farm 
Advisor, Fresno, Calif .) . 

Kennerly, A. B. What price prickly 
pear? Cattleman 40(g): 34. Nov. 1953. 

Kissinger, N. A., Jr. and Richard M. 
Hurd. Control big sagebrush with 
chemicals and grow more grass. 
Rocky Mtn. Forest and Range Expt. 
Sta. Paper 11. %$ pp. litho. Aug. 
1953. (Ft. Collins, Colo.). 

Loustalot, A. J., T. J. Muzik and H. J. 
Cruzado. A study of the persistence of 
CMU in soil. Agr. Chem. 8(ll): 52, 
53, 97, 98, 99, 101. Nov. 1953. (Fed. 
Expt. Sta., Mayaguez, P. R.). 

Love, R. Merton, Victor P. Ostreli and 
Lester J. Berry. Harding grass for 

RANGE INFLUENCES 

Erosion, forests, watersheds, wildlife, soils 

Fisher, C. E. and Earl Burnett. Con- 
servation and utilization of soil 
moisture. Tex. Agr. Expt. Sta. &all. 
767. 40 pp. Aug. 1953. (Spur). 

Ford, Erwin C. The small watershed 
gets attention. Soil Conserv. l9(5): 
106-114. Dec. 1353. (Soil Conserv. 
Serv., Washington, D. C.). 

Greene, Geoffrey E. Soil temperatures 
in the South Carolina Piedmont. 
Southeast. Forest Expt. Sta. Paper 23. 
16 pp. litho. Sept. 1953. (Asheville, 
N. C.). 

Harper, V. L. Watershed management. 
Forest and range aspects in the U. S. 
Unasylva 7(S): 105-114. Sept. 1953. 

reseeding. Calif. Agr. 7(12): 5, 12. 
Dec. 1953. (Univ. Calif., Davis). 

Moore, Donald H. et al. Evaluation of 
three carbamate herbicides in com- 
parison with isopropyl N-(3-chloro- 
phenyl) carbamate. Jour. Agr. and 
Food Chem. 1(19): 1154-1158. Dec. 
9, 1953. (U. S. Indus. Chem. Co., 
Baltimore, Md.). 

Sharp, S. S. ef al. Herbicidal use of 
phenyldimethylurea. Agr. Chem. 8(9): 
56, 57, 139, 141, 143. Sept. 1953. 
(E. I. DuPont de Nemours and Co., 
Wilmington, Del.). 

Shipley, Roy I. “Home-made” grass- 
legume seeder. Westland Pasture 
Jour. 4(5): I, 4. Oct. 1953. (Northrup, 
King & Co., Berkeley, Calif.). 

Smith, J. Garland. Naval anchor chain 
sinks mesquite. Farmer-&o&man 
(Tex. ed.) pp. IO, 40. Dec. 1953. 

Witman, Eugene D. The story behind 
the herbicide Chloro-IPC. Agr. Chem. 
8(10): 50-52. Oct. 1953. (Columbia 
Southern Chem. Corp., Pittsburg, 
Pa.). 

(U. S. Forest Serv., Washington, 
D. C.). 

Jamison, Vernon C. Better tilth changes 
soil properties. What’s New in Crops 
and Soils 6(l): 12, 13, 28. Oct. 1953. 
(U. S. Dept. Agr., Auburn, Ala.). 

Laycock, William A. An ecological 
study of the pocket gopher (Tho- 
momys talpoides tenellus Goldman) 
in the Jackson Hole region of Wy- 
oming. Wyo. Range Mangt. No. 64. 
8 pp. mimeo. Nov. 1953. (Univ. Wyo., 
Laramie) . 

Paulsen, Harold A., Jr. A comparison of 
surface soil properties under mesquite 
and perennial grass. Ecology 34(4): 
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mimeo. May 1953. (Washington, Sept. 1953. (Univ. Melbourne). Wassom, C. E. and R. R. Kalton. 
D. C.). McIntyre, G. A. A method for unbiased Estimations of optimum plot size 

Goodall, D. W. Point quadrat methods selective sampling using matched using data from bromegrass uni- 
for the analysis of vegetation. The sets. Au&al. Jour. Agr. Res. S(4): formity trials. Iowa Agr. Expt. Sta. 
treatment of data for tussock grasses. 385-390. Oct. 1952. (C. S. I. R. O., Res. Bull. 396: 296-320. Mar. 1953. 
Austral. Jour. Bot. l(3): 457-461. Canberra). (Ames). 

New Publications of Interest 

Climate, Vegetation and Man. By 
Leonard Hadlow. Philosophical 
Library, New York, N. Y. 288 
pages, illus. 1952. $4.75. 

Present Needs for Research on the 
Use and Care of Natural Re- 
sources. By Committee on Use 
and Care of Natural Resources, 
National Research Council. Natl. 
Research Council, Washington, 
D. C. Publ. no. 288. 35 pages. 
1953. $0.50. Reports by com- 

Nations, Rome, Italy. 105 pages. 
Dec., 1952. 

Grazing and Forest Economy. By 
Forestry Division, Food and Agri- 
culture Division of the United 
Nations, Rome, Italy. FAO For- 
estry and Forest Products Studies 
no. 4. 161 pages, illus. Mar. 1953. 
$2.00. 

Report of the Second Inter-American 
mittee members including a paper 
by H. C. Hanson, Research needed 
in the use and care of grasslands. 

t 

Desert Research. Proceedings of an 
International Symposium held in 
Jerusalem, May, 1952. Interscience 
Publishers, Inc., New York, N. Y. 
1953. $6.50. 

Meeting on Livestock Production 
held at Bauru, Brazil. 8-15 De- 
cember, 1952. Edited by Ralph 
W. Phillips. Food and Agriculture 
Organization of the United Nations, 
Rome, Italy. Development Paper 
No. 33. 138 pages, illus. June, 
1953. 

4 

Micrometeorology. A study of physi- 
cal processes in the lowest layers 
of the earth’s atmosphere. By 
0. G. Sutton, Professor of Mathe- 
matical Physics, Military College 

Plant Diseases (1953 Yearbook of 
Agriculture: U. S. Department of 
Agriculture). Edited by Alfred 
Stefferud. U. S. Department of 
Agriculture, Washington, D. C. 
940 pages, illus. 1953. $2.50. 

of Science, Shrivenham, England. 
McGraw-Hill Book Co., New York, 

Physiology of Seeds. An introduction 

N. Y. 333 pages, illus. 1953. 
to the experimental study of seed 

$8.50. A technical treatment for 
and germination problems. By 
William Cracker and Lela V. 

those with training in mathe- 
matics and physics. 

Barton, late director and plant 
physiologist, Boyce-Thompson In- 

% 
stitute for Plant Research, Yon- 
kers, N. Y. Chronica Botanica Co., 

World List of Plant Breeders. Sup- Waltham, Mass. 267 pages, illus., 
plement to list of plant breeders 1100 references. 1953. $6.50. 
in Canada and the United States 
of America published in 1949. 

% 

Plant Production Branch, Agri- Sampling Techniques. By William 
cultural Division, Food and Agri- G. Cochran, Johns Hopkins Univ., 
culture Organization of the United Baltimore, Md. John Wiley & 

Sons, New York. 330 pages. 1953. 
$6.50. 

* 

Grasslands of New Zealand. By 
E. Bruce Levy. Wellington, New 
Zealand. Govt. Printer. 344 pages, 
illus. 1952. Third in a series of 
agricultural subjects issued by the 
Technical Correspondence School 
of the New Zealand Department of 
Education. 

Grassland Agronomy in Australia. 
By H. C. Trumble. In Advances in 
Agronomy Vol 4. pp. 3-65. 1952. 
Academic Press, Inc., New York, 
N. Y. $8.50. 

Legumes in Agriculture. By R. 0. 
Whyte, G. Nilsson-Leissner and 
H. C. Trumble. Food and Agri- 
culture Organization of the United 
Nations, Rome, Italy. Agricultural 
Stzudies No. 21. 367 pages, illus. 
1952. &T.oo. 

Reviews of Research on Arid Zone 
Hydrology. UNESCO Publica- 
tions. 212 pages, 1953. $4.50. 
Columbia University Press, New 
York, N. Y. 

The Conservation Yearbook. 1953. 
Edited by Erle Kauffman. Monu- 
mental Printing Co., Baltimore, 
Maryland. 320 pages. 1953. $5.50 
An encyclopaedic directory and 
guide to facts, figures and people 
in American conservation. 

Soils and Fertilizers. By Firman E. 
Bear. John Wiley & Sons, Inc., 
New York, N. Y. 420 pages, illus. 
1953. Fourth, edition. $6.00. 



NEWS AND NOTES 

Meetings and Conferences 

Range Problems discussed at Western 
Agricultural Economics Council 

Meeting in Reno 

A two-day panel discussion on the 
economics of range improvement and 
range resource development was fea- 
tured in the annual meeting of the 
Western Agricultural Economics Re- 
search Council in Reno, Nevada held 
on December 7-10, 1953. Discussion 
topics and speakers in the program 
included : 

Nsw Developments in Range Improve- 
ment Technology. Chairman, GEORGE 
BLANCH, Utah State Agricultural 
College; R. MERTON LOVE, Univer- 
sity of California; LINCOLN ELLISON, 
Intermountain Forest and Range 
Experiment Station ; HAROLD HEADY, 
University of California; and W. A. 
SAWYER, Squaw Butte Experiment 
Station. 

Ikleasuring Range Output. Chairman, 
C. V. PLATH, Oregon State College; 
L. A. STODDART, Utah State Agricul- 
tural College ; J. H. ROBERTSON, 
University of Nevada; H. H. 
WOOTEN, Bureau of Agricultural 
Economics; HAROLD HOCHMUTH, Bu- 
reau of Land Management; and 
WALDO WOOD, U. S. Forest Service. 

Indirect and Secondary E$ects of Range 
Improvement and Problems of Meas- 
uring them for Economic Research. 
Chairman, M. L. UPCHURCH, Bureau 
of Agricultural Economics; JOE 
LAMMI, U. S. Forest Service; N. N. 
NIELSON, Nevada Game Commis- 
sion; E. A. COLMAN, Calif. Forest 
and Range Expt. Station; and 
EDWARD NAPHAN, Soil Conservation 
Service. 

Price and Production Trends in the 
Livestock Industry and Their E$ect 
on Range Use and Improvement. 
Chairman, HOWARD MASON, Uni- 
versity of Nevada; E. C. VOORHIES, 
University of California; OWEN 
BROUGH, Washington State College; 
HAROLD ABEL, Bureau of Agricul- 
tural Economics; and JAMES HART- 
NELL, Market News Service. 

Fourth American Forest Congress held 
in Washington, D. C. 

More than 100 organizations were 
represented at the Fourth American 
Forest Congress held at Washington, 
D. C., October 29-31, 1953. The 
Congress was opened with addresses by 
President DWIGHT D. EISENHOWER, 
Secretary of Agriculture EZRA T. 
BENSON and Secretary of Interior 
DOUGLAS MCKAY. DETLEV W. BRONK, 
President of the National Academy of 
Sciences gave the keynote address 
“Forestry in the World Resource 
Picture.” Sessions of interest to Range 
Society members were held on Multiple 
Use of Forest Lands, Forestry Research 
and Education and Forest Land 
Ownership. Copies of the proceedings 
of the Congress are available from the 
American Forestry Association, 919 
17th St. N.W., Washington 6, D. C. 

American National Cattlemen’s 
Association meets in 

Colorado Springs 

Problems discussed at the 57th 
annual convention of the American 
National Cattlemen’s Association at 
Colorado Springs, Colorado in January 
12-14, 1954 were: beef promotion and 
advertising, governmental beef pur- 
chase program, price supports and 
subsidies, agricultural credit, drought 
relief, research, foot-and-mouth disease 
prevention and control, reciprocal 
trade treaties, uniform sanitary regula- 
tions and public land legislation. 

British Grassland Society Summer 
Meeting 

The British Grassland Society held 
its summer meeting in Kent and East 
Sussex, July 14-18, 1953. The summer 
tour provided the 150 members at- 
tending an opportunity to inspect 
permanent grassland farming in an 
area of normally low rainfall and the 
reclamation of wetland in the Romney 
Marsh area. 

International Range Problems 
discussed at FAO Conference 

Technical assisiance in range manage- 
ment problems on an international 
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basis was one of the topics donsidered 
at the Annual Conference of the Food 
and Agriculture Organization of the 
United Nations in Rome, Italy, held 
November 23, 1953. W. R. CHAPLINE, 
staff member of the Forestry Division, 
participated in the conference. 

Animal Production Society meets 
in Chicago 

The 45th Annual Meeting of the 
American Society of Animal Production 
was held in Chicago, Illinois, November 
27-29, 1953. Research papers on range 
livestock problems were presented by 
workers from the U. S. Sheep Experi- 
ment Station at Dubois, Idaho; the 
Florida Range Cattle Experiment 
Station; and the University of Nevada 
Range Station. 

National Wool Growers Convention 
held in California 

Federal land policy and the current 
wool and lamb situation were feature 
topics at the December program of the 
National Wool Growers Convention 
held in Long Beach, California. The 
1954 meeting of the National Wool 
Growers Association will be held in 
Salt Lake City, Utah, December 6-9. 

Intermountain and Northern Rocky 
Mountain Experiment Stations 

Consolidated 
Combination of director offices of 

the Intermountain and Northern Rocky 
Mountain Forest and Range Experi- 
ment Stations has been approved by 
the office of the Secretary of Agriculture. 
The combined station headquarters 
will be at Ogden, Utah, and the name 
of the enlarged regional station will be 
“Intermountain”. REED W. BAILEY 
will be Director. Under his general 
guidance, work on experimental forests 
and ranges in Montana, northern 
Idaho, and eastern Washington, as 
elsewhere in the combined station 
territory, will be handled by research 
personnel located at nearby research 
center offices. Research center head- 
quarters will be continued as heretofore. 
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GEORGE M. JEMISON, formerly at the 
Northern Rocky Mountain headquar- 
ters, has assumed directorship of the 
California Forest and Range Experi- 
ment Station. 

Southwestern Range and Sheep 
Breeding Laboratory Transferred 

to Department of Agriculture 
Operation of the Southwestern Range 

and Sheep Breeding Laboratory at 
Fort Wingate, New Mexico, formerly 
under the Office of Indian Affairs in the 
Department of the Interior, has been 
transferred to the U. S. Department 
of Agriculture. Research will be con- 
tinued in cooperation with the New 
Mexico Agricultural Experiment Sta- 
tion in the assistance of the Navajo 
Indians, but will be extended to include 
breeding and wool production studies 
for the benefit of all sheepraisers in the 
Southwest. 

Range Research at Plains Stations 
transferred to Agricultural 

Research Service 
Under the reorganization of research 

services within the U. S. Department of 
Agriculture, range research at three 
experiment stations in the Plains Re- 
gion, formerly administered by the 
U. S. Forest Service, was transferred 
in December, 1953 to the Agricultural 
Research Service. The administrative 
and personnel shift affected the follow- 
ing stations: U. S. Range Livestock 
Experiment Station at Lliles City, 
,Montana; the Central Plains Experi- 
mental Range at Nunn, Colorado; 
and the Jornada Experimental Range 
at Las Cruces, New Mexico. 

RANGE MEN ABROAD 
BEN NELSON of the U. S. Forest 

Service at Phoenix, Arizona has been 
assigned as livestock specialist with the 
FOA mission in Israel. Nelson received 
his undergraduate training in animal 
husbandry at Montana State College 
and an M. S. degree at the University 
of Arizona. He has been associated with 
the Forest Service for the past 17 years. 

CHARLES R. PETELER, formerly 
with the Bureau of Land Management 

at Billings, Montana, will serve the 
U. S. Operations Mission in Egypt as a 
land-use planning and economic de- 
velopment specialist with the Foreign 
Operations Administration. Peteler re- 
ceived his training at the University of 
California and Washington State Col- 
lege. His professional experience has 
been in the fields of conservation, range 
administration education and land-use 
planning. Prior to his assignment with 
the BLM on the Missouri River Basin 
project, Peteler was with the Bureau 
of Indian Affairs in South Dakota, 
Utah, Arizona and at the Five Tribes 
Agencies. 

NORMAN K. CARLSON, formerly 
Range Specialist in the Soil Conserva- 
tion Service at Watsonville, California, 
has accepted the position of manager 
for the Kona Land Development 
Program of the Bishop Estate in Hawaii. 
The extensive Bishop Estate, including 
the Kona Unit, totals more than 340,009 
acres scattered on several of the ter- 
ritorial islands. Carlson will act as 
consultant on technical problems for 
other island holdings operated by the 
company. 

Carlson’s first job will be to develop 
soils and vegetal cover maps for 
abandoned cultivated lands as a basis 
for reclamation and orderly planting of 
crops adapted to the several sites on 
these lands. A long-time program will 
be developed for several necessary stages 
of reclamation of a nominal acreage 
each year. Range grasses, coffee trees 
and forest trees will be planted on sites 
best adapted. 

DAVE SAVAGE, Superintendent of the 
U. S. Southern Great Plains Field 
Station, returned recently from a one- 
year loan to the Food Agriculture 
Organization of the United Nations to 
lead a range and livestock improvement 
mission in Mexico. The mission was 
conducted in cooperation with leading 
ranchers throughout the Republic, with 
the Livestock Branch of the Mexican 
Government and with many other 
national and international agencies. 
Dave was assisted in the work by Dr. 
R. Lindsay Robb, livestock specialist 
from Scotland, and Al Brown of the 
Department of Botany and Range 
Ecology at the University of Arizona 

and formerly associated in range 
management work at the Woodward 
Station. 

Objectives of the Mission were to 
cooperate with the Mexican govern- 
ment and stockmen in planning, de- 
veloping and executing a program for 
improving production of pastures, 
ranges and livestock. The Mission 
group visited representative farms and 
ranches throughout Mexico, determined 
the problems involved, and made 
on-the-spot recommendations for their 
solution, at the same time conducting 
many pasture establishment tests and 
other range and livestock improvement 
demonstrations. 

CLYDE T. LOWE, formerly with the 
Soil Conservation Service in Panguitch 
and Providence, Utah, is scheduled to 
serve with a Foreign Operations Ad- 
ministration team of soil and water 
conservationists in Pakistan. Lowe is a 
graduate of Utah State Agricultural 
College and has been employed since 
1939 by the Soil Conservation Service 
in southwestern Utah. 

WILLIAM G. MCGINNIES, former 
Director of the Rocky Mountain Forest 
and Range Experiment Station, re- 
cently returned from France where he 
was invited to participate in a Sympo- 
sium on Arid Zone Ecology sponsored 
by UNESCO. The symposium program 
of the Advisory Committee on Arid 
Zone Research was held at the TJni- 
versity of Montpellier. This committee 
recently conducted a world-wide survey 
of research in the plant ecology of arid 
and semiarid regions. 

Dr. M. A. MACDONALD, formerly at 
the Dominion Experiment Station, 
Kamloops, British Columbia, is on a 
three-year assignment at the Ruakara 
Animal Research Station at Hamilton, 
New Zealand. 11acDonald received his 
doctorate in 1953 at Oregon State 
College with a research problem on the 
growth of cattle. Dr. and Mrs. Mac- 
Donald extend an invitation to Society 
members in the area to visit the Ruakara 
Research Station. He and the Station 
Superintendent, Dr. C. P. McMeekan, 
declare themselves ready to assist in 
any way possible Society members 
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who expect to attend the Seventh 
International Grassland Congress to be 
held in Australia in 1956. 

CLARK E. HOLSCHER, recently in 
charge of the Blue Mountain Research 
Center for the Pacific Northwest 
Forest and Range Experiment Station, 
has taken an FAO assignment in Rome. 
Holscher is a graduate of Iowa State 
College and formerly headed the range 
research program at the U. S. Sheep 
Experiment Station at Dubois, Idaho. 

A. E. PALMER, recently retired from 
the superintendency of the Lethbridge 
Experiment Station at Lethbridge, 
Alberta, has accepted an assignment in 
Pakistan. Mr. Palmer is a former 
graduate of Utah State Agricultural 
College. 

IN THE FIELD 
\VALT L. DUTTON, since 1936 Chief 

of the Division of Range Management 
in the U. S. Forest Service, retired 
after more than 40 years in government 
service. “Walt”, as he is known to 
hundreds of friends and associates, 
entered the U. S. Forest Service in June, 
1913 and served in various capacities in 
Region 6 until transferring to the Wash- 
ington office. In 1949, Mr. Dutton re- 
ceived the Department of Agriculture 
Superior Service Award “for outstanding 
service to public welfare through ef- 
fective administration and leadership 
in the field of range management, result- 
ing in critically needed improvement of 
range lands in the national forests with 
respect to forage, water run-off and 
soil conservation.” Walt is not giving up 
work in forestry and range management 
with retirement. He has accepted, under 
contract with the British Government, 
a la-year assignment as range consult- 
ant for work in the British Colonies in 
Africa. 

EARL D. SANDVIG has completed a 
year detail with the Food and Agricul- 
ture Organization of the United Nations 
at Santiago, Chile, and has returned 
to his former position in the U. S. 
Forest Service at Portland, Oregon. 
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HAROLD J. BURBACK of Engelwood, 
Colorado, manager of the land and 
survey oflice of the Bureau of Land 
Management at Denver, retired after 32 
years in governmental service. He is 
succeeded by RAT R. BEST, former11 
agricultural economist with the Bureau 
of Reclamation at Fresno, California. 

“Grassman of the Year” title for 
1953 went to three members of the 
BRADETICH family, PHIL, GEORGE and 
JOHN, who jointly operate a livestock 
ranch near Bend, Oregon. They were 
recently honored by the Portland 
Chamber of Commerce for their out- 
standing improvements on their Pine 
Mountain Angus Ranch. E. J. CURTIS 
and J. W. VANDERFORD won top honors 
in this contest in W’ashington and 
Idaho. 

CHARLES A. JOY has been named 
Chief of the Division of Range Manage- 
ment in the U. S. Forest Service, follow- 
ing the retirement of WALT L. DUTTON. 
Joy is a graduate of the University of 
Montana and has been in range manage- 
ment work in most of the western 
regions of the Forest Service. 

GEORGE 1\I. JEMISON became Director 
of the California Forest and Range 
Experiment Station with the retirement 
of STEPHEN N. WYCKOFF in late 
January, 1954. Mr. Jemison has been 
Director of the Northern Rocky 
Mountain Forest and Range Experi- 
ment Station, formerly located at 
Missoula, Montana. 

ROBERT S. RUMMELL, formerly with 
the Pacific Northwest Forest and 
Range Experiment Station at Wenat- 
thee, Washington, has transferred to 
the Southeastern Forest Experiment 
Station at Fort Myers, Florida. 

HORACE L. LEITHEAD, District Con- 
servationist and past chairman of the 
Texas Section at Hereford, Texas has 
transferred to the Soil Conservation 
Service office at Lakeview, Oregon. 
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WILLIAM G. MCGINNIES has been 
named Director of the Central States 
Forest Experiment Station with head- 
quarters at Columbus, Ohio. He will 
succeed PHILIP A. BRIEGLEH, who is 
transferring to the Southern Forest 
Experiment Station. McGinnies began 
his career with the Forest Service in 
1921 at the Southwestern Forest and 
Range Experiment Station and has been 
Director of the Rocky Mountain Forest 
and Range Experiment Station for the 
past nine years. 

ARTHUR W. GREELEY, formerly 
Associate Regional Forester in the 
Portland, Oregon office, is now located 
in Juneau, Alaska. Greeley is Regional 
Forester for Alaska. 
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D. A. SAVAGE, Superintentent of the 
U. S. Southern Great Plains Field Sta- 
tion at Woodward, Oklahoma, an- 
nounces the availability at the station 
of a Partial List of Commercial Sources 
of Grass and Legume Seeds. The avail- 
ability of more than 120 species of 
grasses and legumes adapted to the 
Southern Great Plains and Mexico is 
listed for more than 100 seed supply 
firms. 

A national school on pasture and range 
judging will be held on April 28, 1954 
at Oklahoma City by representatives 
of the Extension Division of Oklahoma 
A & XI College. The school will be con- 
ducted by CLARENCE E. BUNCH, Ex- 
tension Range Management Specialist, 
R. E. CHILES, Extension Pasture Spe- 
cialist, and EDD ROBERTS, Extension 
Soil Conservationist, in conjunction 
with the Third National Land Judging 
School and Contest. Persons interested 
in range and pasture management are 
invited to attend. 

In Memoriam 
Range management lost an enthu- 

siastic worker with the death of DUDLEY 
T. BROWN at his home in Glascow , 
Montana on May 20, 1953. 

Mr. Brown was born at Palo Alto, 
California, August 7, 1908. After 
graduating with a degree in botany 
from Montana State University in 
1934, he was employed by the U. S. 
Forest Service in big game management 
work and as assistant ranger until 
transferring to the Soil Conservation 
Service in 1939. During his work with 
this agency he worked at McIntosh, 
S. D.; Lincoln, Nebraska; Miles City, 
Chinook and Roundup, Montana. He 
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served for three and one-half years in 
the army during World War II. 

Following the war he was in charge of 
the Soil Conservation office cooperating 
with the Box Elder Soil Conservation 
District, headquartered at Ekalaka, 
Montana, and transferred in June, 
1952 to Glascow as Work Unit Con- 
servationist for Valley County. 

Mr. Brown was a diligent worker in 
civic affairs and an enthusiastic member 
of the Range Society, attending all 
local meetings and most of the Na- 
tional meetings. 

With the passing of WALTER W. 
“WALT” WETZEL on December 1, 1953, 
at the age of 51, the Range Society lost 
one of its prominent members and 
staunch supporters. His whole life was 
closely tied to the western range. He 
acquired his practical knowledge of 
livestock on Wyoming ranches where he 
spent most of his early years. He at- 

During 1943 he served as District 
Supervisor on the Emergency Rubber 
Project at Phoenix, Arizona, and Los 
Angeles, California. In 1944, he re- 
turned to Dillon, Montana as Forest 
Supervisor and was transferred in 1949 
to the Regional Office in Portland, Ore- 
gon. He came to San Francisco as assist- 
ant to the Chief of Range Management 
for the California Region in 1950, and 
became Chief of the Division in 1952. 

Walt’s passing cuts short an ener- 
getic career avidly devoted to range and 
1i;estock work. One of his lifetime 
hobbies was an exhaustive study of 
western livestock history. He believed 
firmly in the need for range research to 
develop and test improved management 
methods aimed at sustained production 
of mountain and foothill grazing lands, 
and he possessed a strong desire to put 
research findings, both Federal and 
State, into practical operation. His 
close relationship with cattlemen and 

immediate past President of the Cali- 
fornia Wool Growers’ Association: 

“It was with deep sorrow and regret 
that I learned yesterday of the death of 
Walter Wetzel. I am also sure, through 
my close relationship with other sheep- 
men whose sheep graze in the National 
Forests of this region, that in expressing 
my regret for his passing I am also 
expressing theirs. 

“Walter was a warm and understand- 
ing administrator and had the permit- 
tees’ confidence as well as being able 
and efficient in protecting the interests 
of the United States Forest Service. 

“His ranch experience and back- 
ground as a young boy have enabled 
him to understand the permittees’ 
problems and point of view but at the 
same time his deep interest in the ad- 
ministrative duties of his position 
enabled him to make the permittee 
appreciate the need for cooperation 
with the Federal Forest Service for 
their part . . . [His passing] is indeed 
a great loss to the livestock in- 

tended Montana State University. sheepmen, as reflected in the tributes dustry . . .” 

Wetzel entered the Forest Service in received from members of both live- ill. W. Talbot 
1927 as a Ranger, in Montana. In 1935 stock associations, is well expressed in W. P. Wing 
he was made Asst. Forest Supervisor. the words of Raymond Anchordoguy, Waldo E. Wood 

COMING E VL NTS 

March 8-10 North American Wildlife Conference, June 21-24 Agricultural Institute of Canada, annual 
Palmer House, Chicago, Illinois meeting, Macdonald College, Quebec 

March 22-24 Western Weed Control Conference, Uni- 
versity of Arizona, Tucson, Arizona 

April 28-30 National Range and Pasture Judging 
School and Land Judging Contest, 
Oklahoma City, Oklahoma 

June 8-10 Western Grass Breeder Conference, Okla- 
homa A & M College, Stillwater, 
Oklahoma 

June 21-24 Western Society of Soil Science and 
Western Branch of American Society 
of Agronomy, annual meeting, Wash- 
ington State College, Pullman, Wash- 
ington 

July 21-22 Western Section of Canadian Society of 
Animal Production, annual meeting, 
Kamloops, British Columbia 

July 26-28 Western Farm Economics Association, 
annual meeting, Estes Park, Colorado 

I 

SECTION MEETING CALENDAR 

May 11 Colorado, annual meeting, Denver 

May 20-22 Nevada, annual meeting, Winnemucca 

June 1 l-12 Arizona, summer meeting on wildlife and game management, Flagstaff 

June 17-18 Pacific Northwest, field tour, Lewis and Clark Hotel, Lewiston, Idaho 
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ARIZONA Secretary-Treasurer: 

The fourth annual meeting of the 
Arizona Section was held in Nogales, 
December 4-5, 1953. It was our most 
interesting one and the best attended. 
There were close to 140 in attendance, 
more than half of whom were ranchers. 
Several new members were added and 
our membership is now over 200. 

rancher, Prescott 
Councilmen: FRANK GYBERG, rancher, 

Cornville 
WALTER ARMER, County Agricultural 

Agent, Nogales 

As is our custom we had a two-day 
meeting with talks in the mornings and 
field trips in the afternoons. We like 
this arrangement, the seats don’t get 
so hard. The arrangement gives an 
opportunity for something to do the 
first night, too. Our diversion this time 
was to go across the line to Nogales, 
Sonora. We had a very enjoyable 
evening. The floor shows are excellent 
over there. 

Holdover Councilmen: FRANK BOICE, 
rancher, Sonoita 
JOE WAGNER, Indian Service, Phoenix 

Past Chairman: JOHN BABBITT, rancher, 
Flagstaff 

Our summer meeting is scheduled 
for June 11-12 at Flagstaff. The talks 
and field trips will be centered on wild- 
life and game management. We hereby 
extend an invitation to all members of 
the Society.--Danny Freeman. 

CALIFORNIA 
Our talks this year centered around 

falling prices of cattle and their effect 
on range management. Our out-of-state 
speaker was MONT SAUNDERSON, range 
consultant, from Bozeman, Montana. 
He stressed the importance of range 
resources and how the future of the 
West is dependent upon the stability of 
the cattle industry and good range 
management. Regarding some run- 
down and eroded range lands he said, 
“Let’s not worry about who ‘done’ it, 
but let’s get on with the job of im- 
proving Western ranching resources”. 

Newly-elected officers of the Cali- 
fornia Section for 1954 are: 

Chairman: J. K. SEXTON, rancher, 
Willows, formerly president of the 
California Wool Growers Association 
and currently vice-president of the 
California Cattlemen’s Association 

Vice-Chairman: WAYNE E. BIEHLER, 
Plant Science Dept., Fresno State 
College, Fresno 

Councilmen: 
LEONARD F. CAREY, rancher, Marys- 

ville 
The other speakers stressed the 

importance of keeping a good set of 
records and constantly watching for 
ways and means of cutting espenses. 
Another fact brought out was the real 
need for immediate credit of from 2-6 
years to help finance conservation and 
improvement work particularly in 
times of falling cattle prices. The general 
tone of opinion of the economists, 
range managers and bankers was that 
they had full confidence of the future 
for ranching in this country, particu- 
larly those practicing good range 
management. 

LOGAN S. CARTER, Soil Science 
Department, California Polytech- 
nic College, San Luis Obispo. 

Hold-over officers include the Sec- 
retary-Treasurer : HAROLD D. BISSELL, 
Fish and Game Laboratory, 2809 
Telegraph Avenue, Berkeley, and two 
councilmen: L. T. BURCHAM, State 
Division of Forestry at Sacramento, 
and F. M. BRUNETTE, rancher, Blan- 
chard. 

Officers elected for 1954 were: 

Chairman: DANNY FREEMAN, Soil 
Conservation Service, Prescott 

ITice-(‘lzairntarz: FREDDIE FRITZ, rancher, 
Clifton 

An lxcellent two-day program was 
arranged for the annual meeting in 
Davis on December 21 and 22 by the 
program committee headed by REUBEN 
ALBAUGH. The meeting was attended 
by more than 160 registrants in spite 
of its proximitji to Christmas. The 
annual banquet address was given by 
Dr. R~LLIN REEVES surgeon and 
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LYNN HENRY, rancher of Salinas on “The importance 
of urban education on range improve- 
ment”. 

Topics and speakers for the main 
sessions were as follows: Basic and 
applied research on plants. W. A. 
WILLIAMS, presiding : Breeding peren- 
nial grasses for California range lands, 
G. LEDYARD &EBBINS; Putting new 
legumes to work, W. A. WILLIAMS; 
Putting new grasses to work, R. 
MERTON LOVE; Range grass and 
legume seed production, H. W. MILLER 
and JACK E. WOODS; High temperature 
tolerance of the grass seedling, HORTON 
M. LAUDE; Use of laboratory techniques 
for determining the germination and 
growth characteristics of grasses, H. 
HELLMERS. 

Basic and applied research on animals. 
K. A. WAGNON presiding: Caribou, 
reindeer, and moose in Alaska as re- 
lated to plant successions, A. STARKER 
LEOPOLD; Problems of rodent control 
on California range lands, L. L. ATKIN- 
SON; Activities of range cows on a 
California range, K. A. WAGNON. 

Production management. J. L. MYLER 
presiding: Sulfur fertilization at the 
San Joaquin Experimental Range, 
1,. R. GREEN and K. W. WAGNON; 
Range improvement on brush ranges, 
J. L. MYLER; Seeding dryland pasture, 
DORMAN C. SUMNER; Chemical brush 
control research, OLIVER A. LEONARD; 
Study of relative infiltration rates of 
burned and unburned upland soils, 
V. H. SCOTT; Water development, 
H. H. BISWELL. 

Extending research data. LESTER J. 
BERRY presiding: Range improvement 
programs were outlined for the Agricul- 
tural Extension Service by Farm 
Advisors ROY V. PARKER, Kern 
County, HARRY L. HINKLEY, Tuolumne 
County, BRYAN C. SANDLIN, San 
Mateo County, IRVING GROVER, Napa 
County, WALTER H. JOHNSON, Alameda 
County, and VICTOR P. OSTERLI, 
Extension agronomist, Davis; for the 
Soil Conservation Service by H. W. 
MILLER; for the California Division of 
Forestry by R. H. BLANFORD and C. E. 
CARLSON; for the California Department 
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of Fish and Game by ROBERT W. 
LASSEN; for the Bureau of Land 
Management in California by ANTHONY 
F. BELMONTE; and the U. S. Forest 
Service in California by NORMAL F. 
FARRELL. 

Livestockmen’s views and recom- 
mendations fol range improvement 
were given for cattlemen by SAKE 
SCHNEIDER, Sloughhouse, President, 
California Cattlemen’s Association and 
for sheepmen by RAYMOND ANCHORDO- 
GUY, Red Bluff, Past president, Cali- 
fornia Wool Growers Association. 

Bay Area Chapter Activities 

The Bay Area Chapter, with member- 
ship including those of the California 
section living in counties adjacent to 
San Francisco Bay, has initiated a 
series of six monthly meetings during 
the 1953-54 season. At the first meeting, 
held November 9, the subject was 
Diferent Aspects of Range Management 
for Deer and Livestock Use. A. STARKER 
LEOPOLD acted as chairman of the 
panel which included B. E. HASLAM: 
How much forage shall we allot to deer? 
-GEORGE BURNETT : Present condition 
of forest ranges for wildlife-A. L. 
HORMAY: Problems of improving winter 
range used by deer and livestock-and 
WILLIAM LONGHURST: Food habits of 
deer vs. cattle and sheep. After a brief 
statement by each panel member, 
there was a lively discussion on manage- 
ment of game-livestock ranges. Twenty- 
seven members and friends attended 
the meeting. 

The next meeting was held December 
7 at 7 :30 p.m. in the Forestry Building, 
U. C. Campus at Berkeley. The subject 
for discussion was Range Appraisals. 
On the panel were A. D. REED, Exten- 
sion Economist, Agricultural Exten- 
sion Service, Berkeley; FRANK DUTRA, 
rancher, Orinda; and R. D. JONES, 
realtor with Mason-McDufIie Com- 
pany, Berkeley. 

Meetings are held on the second 
Monday of each month from January 
through April. All Society members 
are invited to attend these meetings 
and to bring a rancher or others who 
are interested in range management. 

WILLIAM T. HARTMAN is the presiding 
officer of the local chapter and J. R. 
BENTLEY is Secretary. DONALD R. 
CORNELIUS and HAROLD H. BISWELL 
make up the program committee for 

this season.-Arnold M. Schultx, Re- 
tiring Chairman. 

COLORADO 

A fine meeting and field day was 
enjoyed at the Colorado Section 
program in Craig, Colorado on June 
17, 1953. The group of 43 members 
and friends first visited the EARL VAN 
TASSIL ranch to observe a number of 
range grass reseedings. On the GEORGE 
DIXON ranch, excellent stands of tall 
and intermediate wheatgrasses were 
inspected. The tour then moved to the 
Great Divide Experimental Area of 
Colorado A & Xl College, where re- 
seedings of various range grasses were 
examined. Attention was called to a 
charco-type reservoir, lined with bento- 
nite, that had been found highly suc- 
cessful for the soil types of the area. 

The tour was followed by an evening 
meeting at the Xloffatt County Court 
House in Craig. Discussions were given 
during the evening program by WALTER 
J. GREGORY, Moffatt County Agricul- 
tural Agent, on the range program and 
development underway in the Craig 
area ; and by WILLIAM CAMPBELL, 
Range Manager, Bureau of Land 
Management, on the range improve- 
ment program planned by the Bureau of 
Land Management. ROAN ANDERSON of 
the Forest Service at Ranger gave a 
report on the Wryyethia and sagebrush 
spraying operations completed on the 
Routt National Forest. Details were 
presented on the success of the control 
operations, range recovery and results of 
reseeding. WALTER J. GREGORY, ROAN 
ANDERSON and BOB BEMENT were in 
charge of the tour and program. 

The Arkansas Valley field meeting of 
the Colorado Section was held on 
September 19, 1953 at the FRANK 
FEHLING ranch near Nathrop. The 
group of 42 people enjoyed the hos- 
pitality of Mr. Fehling for a two-day 
inspection of the well-managed ranch. 
An interesting highlight was that a 
comparison of cattle gains showed that 
irrigated pasture units produce more 
beef than either aspen-bunchgrass or 
wheatgrass ranges. 

The Colorado Section sponsored a 
Junior Grass Board Contest at the 
National Western Stock-show held in 
Denver in January. The section is to 

be commended for sponsoring this 
worthwhile project among the young 
people. The section assumed full 
responsibility for arrangements and 
prizes.-C. S. Fonte. 

KANSAS-OKLAHOMA 

The meeting held at Elk City, 
Oklahoma in October was a very 
successful one. It was well organized 
and extremely interesting; Fred Whit- 
tington and his committee did .an 
excellent job. 

The program started with a banquet 
served in the American Legion Hut 
and attended by 115 people. Everyone 
had a good meal, a good visit and 
listened to a very fine speech by “RED” 
ATKINS, a well-known rancher from 
Guymon, Oklahoma. 

The field day program included 
tours of the RAY FOWLER ranch and the 
THURMOND ranch. Our tour started on 
the Fowler ranch with an inspection of 
a pasture in excellent condition. The 
composition was mostly little bluestem, 
big bluestem, switch and side-oats 
grama grasses ; little short grass was 
present. About 40 percent of the vegeta- 
tion has been removed annually. The 
pasture consisted of only 24 acres, but 
8 to 10 head of cattle were kept on it 
for the 6-month growing season. 
Yields of 3400 pounds of forage per 
acre were obtained in the pasture during 
the drought year of 1953. An average of 
1000 pounds of mulch blanketed the 
soil, catching moisture and decreasing 
evaporation. This mulch had a great 
deal of influence on the soil tempera- 
ture ; differences of as much as 40 degrees 
were noted between the excellent 
pasture and a bare soil. 

Some reseeded areas were observed 
on the RAY FOWLER ranch. Areas re- 
seeded to sandlove grass are often 
dominated by little bluestem in five 
years. Mr. Fowler said that he pre- 
ferred a mixture of grasses because 
pure stands of sandlove grass are easily 
killed out with heavy grazing. A good 
stand had been established even though 
the last two years had been extremely 
dry. 

Our next stop was at the THURMOND 
ranch. This ranch covers about i 1,000 
acres with only 350 acres of cultivated 
land. The ranch runs grade cows with 
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registered bulls and sells calves in the 
fall. The rate of stocking is about 25 
to 30 acres per animal unit on a year- 
long basis. Our principal purpose in 
visiting Mr. Thurmond’s fine ranch, 
however, was to look at the Sandstone 
Watershed project, which is a part of 
the Washita River Valley Flood Pre- 
vention Program, initiated in 1944. 
The Sandstone project was the first 
completed in the nation and covers 
about 65,000 acres of which 4,700 are 
bottomland. Seventy percent of the 
watershed is behind detention structures. 
This area has been subject to some very 
destructive floods in past years causing 
millions of dollars damage. The problem 
was attacked in two ways: (1) building 
detention reservoirs at key places 
throughout the valley and (2) estab- 
lishing a complete conservation program 
on the land including range manage- 
ment practices, terraces, etc. 

The meeting was closed with a fine 
and a very interesting talk on “The 
Cattle Crisis” by Dr. RAYMOND DOLL, 
Agricultural Economist for the Federal 
Reserve Bank at Kansas City. Dr. Doll 
reviewed the events leading up to the 
tlisastrous decline in prices and stressed 
the importance of efficient production 
in weathering the storm of drought, 
low prices and no feed. He brought out 
the point that prices of high grade 
cattle were much higher proportionally 
than those for low grade critters. If a 
rancher can put a good finish on his 
animals he will do better during a 
period of low prices. 

There are now 153 members in the 
Kansas-Oklahoma Section. The Kansas 
members still outnumber the Okla- 
homans. Nearly 800 names of prospec- 
tive members have been collected and 
the people contacted about joining our 
organization. National headquarters has 
sent out sample copies of the JOURNAL 
OF RANGE IMANAGEMENT to each 
of these prospects and another letter 
has been sent out by the Section. 
Several members have been asked to 
make personal contacts, and an en- 
couraging number of new memberships 
have been received since the drive 
started. 

The section committee on range and 
pasture education has proposed that 
the Kansas-Oklahoma Section supply 
prize-winning ribbons for distribution 
at range plant identifications, county 

and state fair grass, legume and/or 
pasture competitions for 4-H and 
FFA Clubs and for permanent displays 
by SCS, county agents, etc. The ribbons 
will bear the name and emblem of the 
National Society. The committee felt 
that this program would encourage 
interest in range and pasture manage- 
ment among your people and also 
arouse interest in the American Society 
of Range Management since the ribbons 
will be widely displayed.--P. W. 
Albertson and C. W. Tomanek. 

NEVADA 

The Nevada Section reports 85 
active members, as compared with 59 
a year ago. 

Winnemucca has been selected as 
the location for the annual meeting in 
1954. BILL WHITE will be program 
chairman for this meeting. 

In order to stimulate range educa- 
tion among high school students in 
Nevada, a state-wide essay contest is 
being conducted by the Nevada Sec- 
tion. The contest opened in January 
and has AMarch 15, 1954 as a closing 
date. The title of the essay is “Grazing 
-Past and Present in My Locality”, 
and is limited to 1500 words in length, 

High school principals throughout 
the State of Nevada are cooperating 
splendidly and have been given a 
score card for selecting eligible con- 
testants. A committee of Nevada 
Section’ members will make the final 
review. Three appropriate prizes will 
be given : First Prize-Expense-free 
trip to the annual meeting of the 
Nevada Section; Second Prize-A two- 
year membership in the National 
Society $ Nevada Section; Third Prize 
-A one-year membership in the 
National Society & Nevada Section. All 
three persons winning the top prizes 
will be awarded a supply of person- 
alized ASRM stationery, with the 
names of the winners imprinted thereon. 
-Louis D. Hatch. 

NORTHERN GREAT PLAINS 

The fall meeting of the Northern 
Great Plains Section was held in 
Bozeman, Montana, on November 10, 

The following officers were elected fol 
the 1954 term: 

Chairman: J. B. CA~IPBELL, Dominion 
Expt. Sta., Swift Current, Sas- 
katchewan. 

Vice-Chairman: LESLIE ALBEE, SCS, 
Rapid City, South Dakota. 

Secretary-Treasurer: ROBERT LODGE, 
Dominion Expt. Sta., Swift Current, 
Saskatchewan. 

Council Members: E. J. WOOLFOLK, 
Missoula, Montana. 
KARL G. PARKER, Montana State 

College, Bozeman, Montana 

The program included talks on 
“Range Sheep Nutrition Research” 
by F. A. BRANSON and J. L. VAN HORN, 
“Range Grasshopper Investigations in 
Montana” by NORMAN ANDERSON, and 
“Preliminary Report on a Range 
Cattle Nutritional Experiment at the 
U. S. Range Livestock Experiment 
Station” by Dr. HADLEIGH MARCH. 
An excellent panel discussion on 
“Range Management-From Research 
to Rancher” was led by GENE F. 
PAYNE as Chairman. Included in the 
panel were J. A. B. MCARTHUR (re- 
search), KARL PARKER (extension), 
R. E. MORGAN (land administration), 
ARTHUR D. MILES (ranching), and 
MONT SAUNDER~ON (ranch economics). 

Vigorous open discussion followed 
the panel discussion.--Robert W. Lodge. 

PACIFIC NORTHWEST 

A very successful meeting of the 
Pacific Northwest Section was held at 
Penticton, British Columbia, November 
16 and 17, 1953, in which some 22 talks 
were given. Range technicians and 
operators totaling 120 from Washing- 
ton, Oregon, British Columbia, Idaho 
and Alberta attended. The Canadians 
with TOM WILLIS in charge of local 
arrangements were very genial hosts. 
JOHN SCHWENDIMAN was program 
chairman. The theme of the meeting 
was “More efficient livestock opera- 
tions”. Papers were arranged in groups 
with a chairman and commentator for 
each topic. Chairman LEON NADEAU 
presided and gave the opening address. 
This was followed by a panel on “More 
efficient big game management” ar- 
ranged by AVON DENHAM and dis- 
cussed by JIM HATTER. Panel members 
and their topics included PAT MARTIN, 



104 WITH THE SECTIONS 

British Columbia, on moose manage- 
ment ; B. LAUCKHART, Washington, 
future big game management; ROBERT 
MACE and WADE HALL, Oregon, on 
big game. Feed was indicated as a 
limiting factor in game production and 
figures were shown to prove heavier 
game kills on some ranges actually 
benefitted reproduction. 

The topic of Timber-Range Manage- 
ment was discussed by TOM WILLIS, H. 
NICHOLSON, URBAN GUICHON, J. D. 
BEATON, V. C. BRINK and DON 
HEDRICK. Problems of the influence of 
fire, big game, slash disposal and brush 
suppression were part of the discussion. 
One paper on fire was almost too hot to 
read. 

Discussions by JOHN MCGREGOR 
and Dr. T. B. KEITH on range livestock 
nutrition pointed out the great im- 
portance of roughages and their use 
with supplements. 

The economics of range development 
and management by C. V. PEATH, 
WALDO FRANDSEN, and ROD PRINGLE 
evoked a live discussion on the cost of 
range reseeding. 

The first day’s program ended with a 
banquet attended by about 100 persons 
at which HARRY HARGRAVE, Head of 
the Animal Husbandry division, Canada 
Experiment Station, Lethbridge, gave 
an excellent illustrated talk on “New 
Horizons in Beef Cattle Breeding”. 

Second day topics included “Getting 
range reseeding into practice”, by WM. 
F. CURRIER, J. B. ROGERS, W. A. 
SAWYER, ROBERT HARRIS and L. P. 
GUICHON. New grasses, new methods 
and present practices were well re- 
viewed. Recent legislation on public 
grazing lands was discussed by J. E. 
FRY of the British Columbia Beef 
Growers, J. C. CECIL, of the Oregon 
Cattlemen’s association and IRA STAGGS. 

Suggestions to make livestock opera- 
tions more efficient were given by 
RALPH KNIGHT, ranch manager, Loomis, 
Washington. Highlights of the meeting 
were reports on the range management 
camps by JACK BEMAN, Tonasket, 
Washington and CARON BEARD, Mad- 
ras, Oregon. These boys were winners in 
examinations given at camps conducted 
in their respective states by the North- 
west Section. The Section also par- 
ticipates in the Cattleman-of-the-Year 
program and in 1953 awarded to AL 
DICK a plaque as Range->Ian-of-the- 
Year for Washington. 

E. WM. ANDERSON, of the display 
committee, reported the Section’s 1953 
Albuquerque display was used at the 
apple blossom festival and seen by 
10,000 people. It was displayed also at 
the Washington Cattlemen’s meeting 
and the Washington range camp. The 
research committee also reported prog- 
ress. Resolutions included thanks to the 
standing committees, a change in 
bylaws, adoption of the new member- 
ship class and an invitation to hold the 
‘55 annual meeting in Portland, Oregon. 
Formal papers will be reproduced and 
distributed to paid-up section members. 

New officers elected for 1954 were: 
Chairman: JOHN L. SCHWENDIMAN, 

SCS, Pullman, Washington 
Vice-Chairman: JOHN G. CLOUSTON, 

Forest Service, Portland, Oregon 
Secretary-Treasurer: EVERETT GREEN, 

SCS, Colfax, Washington 
Council Members: 

LEON NADEAU, Portland, Oregon, 
Retiring Chairman 

JOHN K. BLAIR, Wenatchee, Wash- 
ington 

REGINALD 111. DENIO, Colville, Wash- 
ington 

Continuing Council Members: 
THOMAS G. WILLIS, Kamloops, B. C. 
R. A. LONG, Fort Rock, Oregon 
E. WM. ANDERSON, Pendleton, Ore- 

gon 
WM. R. MEINERS, Yakima, Washing- 

ton 
TOM P. WILSON, Vinsulla, B. C. 

The Section’s summer range tour 
will be held jointly with the’ Idaho 
Section in Asotin County, Washington. 
Headquarters are to be at the Lewis & 
Clark Hotel, Lewiston, Idaho. Tenta- 
tive dates are June 17 and 18. WM. 
MEINERS is general chairman and 
DOUGLAS HOLE (Idaho Section) is chair- 
man of local arrangements. 

Summer range camps will be held in 
Washington, Oregon and possibly 
British Columbia. The 6th annual 
meeting will be held at Enterprise, 
Oregon with C. A. BENNETT in charge 
of local arrangements.-John L. Schum- 

diman. 

SOUTHERN 

Newly-elected officers of the Southern 
Section for 1954 are: 

Chairman: R. S. CAMPBELL, Southern 
Forest Experiment Station, New 
Orleans, Louisiana 

Vice-Chairman: ROBERT E. WILLIAMS, 
Soil Conservation Service, Crowley, 
Louisiana 

Secretary: ELOI PRIMEAUX, Soil Con- 
servation Service, Hayes, Louisiana 

The nineteen range and pasture 
management enthusiasts who assembled 
at Lake Charles, Louisiana on the 
evening of October 15, 1953 to attend 
the second annual meeting of the 
Southern Section of the Range Manage- 
ment Society truly came to do and see. 
The following two days were full of 
activities from early morning to the 
wee hours of the following day. Al- 
though the group traveled over thou- 
sands of acres of range, eating tons of 
dust from vantage points on bales of 
hay in trucks, the appetites of the men 
were equal to delicious barbecue dinners, 
boiled shrimp and fried chicken. GEORGE 
LOCK and other Program Committee- 
men had prepared and handed out a 
four-page mimeographed program giv- 
ing complete details concerning all 
stops. 

The first stop on Friday was at the 
G. L. PARET & SONS Registered 
Brahman Ranch for a quick look at the 
show herd. Although fairly young in the 
business, the Paret Ranch herd had 
many firsts to its credit and showed 
evidence of a sound breeding program 
which should make the stock excellent 
competitors in the years ahead. 

The second stop was at the EDGE- 
WOOD LAND & LOGGING COMPANY’S 
Gordon Tree Plantation. Here the 
group toured the 20,000 acres planted 
with pines from two to six years’ old. 
The grazing program with native range 
cattle and sheep was an excellent 
illustration of practical forest grazing. 

During the noon hour members had 
an opportunity to look over an excel- 
lent display set up on the major range 
grasses present in different southwest 
Louisiana ranges, and management 
effects on the plant species. The group, 
well fortified with steak, reluctantly 
departed for the Perkins Unit to tour 
the improved pasture area. This tour 
provided an excellent opportunity for 
studying the use of improved pastures 
alone and in cbmbination with native 
range. The registered herds of Angus, 
Hereford, Shorthorn and Brahman 
cattle provided an interesting contrast 
to the native cattle, and the crossbreds 
an excellent study of cattle improve- 
ment. 
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At 6 :30 the group assembled at 
Sammy’s Restaurant in Lake Charles 
for the annual Dinner and Business 
Meeting. R. S. (BOB) CAMPBELL served 
as toastmaster and entertained the 
group with a series of jokes, observa- 
tions and philosophy. Following a 
good chicken dinner, the group saw a 
color movie of the cattle drive, part of 
which would be witnessed on Saturday. 
Most of the excellent moving pictures 
on this film were taken by ELOI PRI- 
MEAUX. Hollywood should import 
Primeaux to improve the quality of 
some of our movie entertainment. 
BOB WILLIAMS was narrator during the 
film showing and added to its robust 
acceptability. 

On Saturday the group was out of 
bed and at breakfast by 7 :00 a.m. The 
first stop was at Swift & Company 
for a tour of the plant and an inspection 
of the Swift fescue-clover pastures. The 
remainder of the day was spent touring 
the marsh ranges around Creole, 
Louisiana. 

The movement of cattle from the 
winter marsh range along the Gulf 
coast to the woodlands during the 
summer (and mosquito) season and 
back to the marsh during the winter is 
an example of good forage utilization. 
The increasing use of improved pastures 
for weak animals and during periods of 
range forage shortages, the feeding of 
hay and grain, the resting of ranges, 
and the prevention of overgrazing, 
show the increasing interest of the 
ranchers for producing better meat, 
and also for deriving maximum benefit 
from their ranges. 

Overall, one left the area with the 
impression that the old and new of 
both livestock and range management 
were being rapidly combined to permit 
maximum utilization from both. Out- 
standing cattle “know-how” and wise 
livestock management were very evi- 
dent at most places visited, and served 
as an eye-opener for Southeastern 
member-visitors. Such “know-how”, 
often lacking in much of the South 
where cattle raising is still new, is 
badly needed to obtain maximum 
returns from forage available. 

One of the major problems facing 
ranchers is adequate winter feed-hay, 
silage or grazing. Most emphasis on 
solving the problem appears to be on 
the utilization of tall fescue grass with 
clover for winter grazing. Good stands 

of fescue did not seem to persist more 
than about three years, which brought 
out the observation that summer dis- 
eases such as Rhixoctonia leaf blotch 
make fescue a precarious grass in coastal 
areas of the Southeast. Heavy nitrogen 
(96 lbs. annually) and other fertilizer 
treatments have been found necessary 
for fescue maintenance elsewhere. 
Such heavy maintenance costs are not 
economical. Even though tall fescue 
grass can be successfully grown, its 
use by young cattle has been unsatis- 
factory due in part to internal parasite 
infestation, although mature cattle 
may be maintained on this grass 
satisfactorily.-M. E. McCullough. 

TEXAS 

The fifth area meeting of the Texas 
Section of the ASRM was held at 
Victoria, Texas, on November 12, and 
consisted of a field tour of the MCFAD- 
DIN ranch. This ranch is carrying out 
progressive range conservation prac- 
tices which are improving range lands 
and are demonstrating the desirability 
of such measures from the standpoint of 
long-time economic returns. 

The tour was attended by 120 
persons interested in advancing range 
conservation. Both the tour and the 
speaking program were very ably 
conducted by RUDY J. PEDERSON of 
Victoria. The first stop was for grass 
identification in the 1130-acre steer 
pasture on the McFaddin ranch. This 
pasture is stocked at 7 acres per animal 
unit and is in very good condition. The 
primary grass was little bluestem and 
Pederson stated that this grass on a 
yearlong basis is highest both in palat- 
ability and in protein, mineral and 
vitamin requirements. All grasses in 
the area are generally low in the above 
requirements. 

At the second stop, JOHN ARN of 
San Marcos State Teachers College 
discussed the drainage on the ranch. 
Drainage of this coastal prairie is 
believed to increase forage production 
and is very beneficial in reducing liver 
fluke infestation. Phosphate feeders 
attached to the water supply were 
observed which automatically supply 6 
ounces of phosphorus in the form of 
mono-sodium phosphate in 10 gallons 
of water. Steer gains were increased 40 
pounds per head as a result of added 
phosphate. 

At the fourth stop a range-judging 

contest was conducted by LEROP 
YOUNG of San Marcos State Teachers 
College. The award for students or 
technicians was won by CHARLES 
GRIFFIN, range student of Texas A. 
and M. College. The judging contest 
in the ranchers division was won by 
H. A. \I~~ELLS of Goliad, Texas. 

HENRY CRAIN, co-manager of the 
ranch, discussed the ranch operations. 
He stated that an attempt to run too 
many cattle always loses money. All 
cattle are fed 2 pounds of cake per head 
for about 90 days during winter and 
during very bad weather they are fed 
hay. 

After lunch, Pederson briefly dis- 
cussed some brush control problems in 
the area. ELMER KOLLE, a rancher, dis- 
cussed practices for the control of live 
oak brush. Kolle feels that satisfactory 
control of live oak is obtained by 
mowing every other year with a roto- 
cycle cutter during June or July. The 
cost per acre is about the same as for 
field crop mowing. 

HENRY BORCHER and C. Y. JACOBS, 
ranchers in the area, compared notes 
on their own practice of aerial spraying 
for control of live oak. Both felt there 
are very good possibilities for oak 
control through the practice. 

Dr. VERNON A. YOUNG and JUDD 
MORROW, of Texas A. and M. College, 
discussed needs for phosphorus by 
range cattle and the manner of getting 
the phosphorus to the stock. Both 
stated that providing phosphorus 
through the drinking water was the 
most satisfactory and the cheapest 
method. 

Dr. 0. E. SPERRY, of A & M 
College of Texas, discussed the work 
being carried on in photosensitization 
in range cattle. Dr. Sperry stated that 
areas heavily infested with weeds are 
the places in which all photosensitiza- 
tion is found. It was Sperry’s belief 
that good grass management to control 
weeds and provide better grazing would 
be the best solution to the photosen- 
sitization problem. L. E. SAMPLE, 
rancher, discussed the photosensitiza- 
tion problem in the Smiley area and 
agreed with Dr. Sperry that the cause 
is tied in with poor range conditions. 

FRED ~VALI~ER, Chairman of the 
Texas Section, reviewed the activities 
of the Texas Section as well as the 
National Society of Range Manage- 
ment for the year and urged stronger 
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support from all members.--W. J. 
Waldrip. 

Newly-elected officers of the Texas 
Section are: 

Chairman: HERSHEL 11. BELL, Soil 
Conservation Service, Fort Worth 

Vice-Chairman: HIRAM PHILLIPS, Edi- 
tor, Sheep and Goat Raisers Maga- 
sine, San Angelo 

Secretarll-Treasurer: C. A. RECHENTHIN, 
Soil Conservation Service, Fort Worth 

Directors named for 1954 include: 
DAVE FOSTER, Uralde; A. H. TI;ILKER, 
A h hl College, College Station; 
ROGER g. LANDERS, Menard; Dr. 
V. A. YOUKG, A R- 11 College, College 
Station; PAT HIGGINS, Sutherland 
Springs; and IV’. J. \T-ALDRIP, A h 1\I 
College, College Station. 

UTAH 

On June 9, Utah Section hlemben 
were guests of the Grnntsville Soil 
Conservation District and the Tooele 
Ordnance Depot in Too& Count>-. 
SCD Chairman HOW.%RD CLEW, ably 
assisted by Dor~r: HALES, SCS, 
described the history of gmzing lands 
in the Tooele~Gmntsville area. This 
land WRS knor” in the mid-thirties 
as “Utah’s Dust Bowl”, and many 
residents vividly remember the terrible 
dust storms which origimhted there. 
Under management of the Gmntsville 
SCD, murh of the land has bee” seeded 
and all has been plnred under strict 
mmuqement. This rehabilitated ana 
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now furnishes m-inter grazing for local 
livestock. District supervisor regulate 
grazing, issue grazing permits, and 
carry on a continuing program of 
development. 

Severnl seedings of tall and pubescent 
wheatgrass and Russian wild rye RS 
well as crested wheatgrass rere ob- 
served. Tall wheatgrass is proving to be 
a heavy forage producer on both dry 
and sub~irrignted range. Over a period 
of several years, various methods of 
seeding have been tried. One of the 
most promising implements is the so- 
relied “Too& Seeder” which is effer- 
tive in reducing cheatgrass competition 
for newly-seeded grass. 

nlembers spent the afternoon on a 
tour of the Tooelo Ordmmce Depot. 
Many members were surprised to learn 
that virtually all of the Depot is grazed 
earh rr-inter. Grazing privileges are 
lenned by the Gmntwille SCD and, 
in turn, made available to livestock 
growers. A fine spirit of cooperation 
between Army and ACD was evident. 
Several thousand acres of Depot land 
have been seeded by the Army and the 
Grsntsville District. 

The Monte Cristo ares of the Cache 
National Forest was the scene of R 
Field Day on August 7. Under the 
direction of the ANDEKS~N “Twins”- 
CLARKE A. and CL.\RK R., visitors 
were shown the results of seeding, 
rodent control ana mxnngement of 
high mountain summer range. The 
aggressive tarweed is n major problem 
in seeding depleted open parks. It 
appears that tanwed and gmsses just 

Gt,sh S&ion me”>hers inspect crested \\ haltgrass seedin: in thr Grzuti\-ilk soil 
Conservation District in Too& County in June, 1853. 

don’t get along together. Second among 
problems to the tarveed is the popu- 
lation of pocket gophers in these high 
elevations. DICK JULA~VDER described 
the vork he and his cohorts RI% doing 
to determine the actual damage done 
by gophers and to determine an eco- 
nomical means of control of the pests. 

Section mcmbers mere guests of 
NICK C~oun~os, genial Northern 
Utah sheepman, at a barbecued lamb 
dinner served at his summer camp high 
on “Monte”. Following the barbecue, 
those who were able to get up were 
shown some of the sagebrush railing 
and water development Nick has done 
on his privately owned range on the 
mountain. Nick has greatly increased 
his “feed” over a period of ten years 
by railing out the big sagebrush. He 
believes railing is an economic treat- 
ment aherever big sage domin;ltes R 
grass cover. 

On September 11, some sixty Ctnh 
Section members and friends were 
guests of the IJte Indin” Tribe on the 
Uintx-Ourey Reservation out in the 
Uints Basin. Visitors rere shown some 
of the fine range improvement work 
being done on Bluebell Bench, Clnr 
Basin, Dry Gulch, Cottonwood, Tn- 
mxntx Flat and other management 
areas. Some big fitrides hnve been mnde 
in brush eradication and seeding as 
well as in improved manngement. 
Most of us were surprised to see how 
murh good work has been done in 
recent years. 

Following a “full course” dinner 
served by the Ute Tribe, RF.X CURRY, 
Chnilma” of the Tribal Council, 
reviwed the history and development 
of tribal lands. Curry’s interesting and 
comprehensive discussion set the stage 
for more information concerning ma”- 
ngement practices, land exchange pro- 
gmms, problems and future plans of 
the Tribe. Guests were also :rddressed 
hy CONKOR CH.<POOSF, AL”~RT H.~RIS 
and other tribal representatives as dell 
as by BILL Gu~znra?r and PAUL HOW.\RD 
of the India” Service. There was unani- 
mous agreement thitt this IT&S the most 
interesting and informative field day 
in tho history of the Utah Section. 

Nearly a hundred members and 
guests turned out for the annual xneeting 
in Salt Lake on Deremher 12. ART 
SMrr”‘s Progrnm Committee went all 
out for this meeting. HUGH Bnrh~ 



started things off with an illustrated 
talk on range problems encountered 
during his recent mission to Iraq. 
MIKE DEMING gave us a run-down bn 
the Far East Leader Tour through 
Utah. JACK MCCORKLE, a visitor from 
the New Mexico Section, talked on 
the relation of range condition to live- 
stock production. He has the “dope” 
in dollars and cents, too. WESLEY 
DICKERSON, Uinta Basin banker, 
pointed out the responsibility of banks 
and business for helping to promote 
proper range use and conservation. 
Highlight of the day’s program was a 
panel discussion of winter range prob- 
lems. SELAR HUTCHINGS (who has just 
published his report on many years 
of winter range research) was moderator. 
He was assisted by PRATT ALLREDD 
and four of Utah’s leading sheepmen; 
BERNARD IRIAT of Price, ELMER LIND 
of Vernal, LELAND PETERSON of 
Hyrum, and GEORGE C. JACKSON of 
Midvale. 
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During luncheon, Toastmaster DOUG 
HENRIQUES recalled that the American 
Society of Range Management was 
organized in the same room in which 
we were meeting. JOE PECHANEC, the 
Society’s first President, was a welcome 
visitor at our meeting and luncheon. 
We were also honored to have L. A. 
STODDART, Past President; JACK Mc- 
CORKLE, former Director; and DANNY 
FREEMAN, Chairman of the Arizona 
Section in attendance.--H. B. Passey, 
Retiring Chairman. 

Newly-elected officers of the Utah 
Section are : 

Chairman: A. PERRY PLUMMER, Forest 
Service, Ephraim 

Vice-Chairman: BEN S. MARKHAM, 
Bureau of Land Management, Salt 
Lake City 

Secretary-Treasurer: ROBERT ROUNDY, 
Agricultural Conservation Service, 
Richfield 
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Council Member: HOWARD B. PASSEY, 
Soil Conservation Service, Coalville 

4 

WYOMING 

The following officers were elected 
for 1954 in the Wyoming Section: Chair- 
man, LEROY H. RASMUSSEN, Ten 
Sleep; Vice-Chairman, JOHN REED, 
Botany Department, University of 
Wyoming, Laramie; Secretary-Treas- 
urer, ALAN A. BEETLE, Agronomy 
Department, University of Wyoming, 
Laramie. 

Newly-elected council members in- 
clude: 0. K. BARNES, Sheridan; 
HAROLD JOSENDAHL, Casper ; REED 
FAUTIN, Laramie and E. J. FORTEN- 
BERRY, Laramie. 

Because LEROY RASMUSSEN is both 
chairman and immediate past chair- 
man, the number of section officers 
totals seven instead of the normal eight, 
until ROBERT LANG returns to Wyoming 
in July, 1954.--AZan A. Beetle. 

HAS YOUR STATE AN EXTENSION RANGE SPECIALIST? 

The Extension Service, with its system of county agricultural agents and extension spe- 
cialists as part of the land-grant college organization, is an integral component of our pro- 
gram of strengthening American agriculture through research and education. The extension 
worker serves in an important capacity in bringing to farmers and ranchers the knowledge 
gained through research and common experience in practical farming and agriculture. 

Extension work dealing specifically with the management and improvement of our grazing 
resources has not received the attention rightfully deserved by this important phase of our 
agricultural economy. Extension specialists in range and pasture management are needed in 
every state in our widespread grazing area to assist ranchers and stockmen with their range 
and pasture problems. The field of work is new and the needs many and urgent. Texas, in 
1947, was the first state to designate an extension range specialist in its land-grant college 
organization. 

At present, states with their respective extension specialists include: 
CALIFORNIA: LESTER J. BERRY, Extension Range Development and Conservation 

Specialist, California Agr. Extension Service, Davis 
IDAHO: LITER E. SPENCE, Extension Conservationist, Idaho Agr. Extension Service, 

University of Idaho, Moscow 
MONTANA: KARL G. PARKER, Extension Range Specialist, Montana State College, 

Bozeman 
NEVADA: GEORGE ZAPPETINI, Forester and Range Specialist, Nevada Extension Serv- 

ice, Carson City 
OKLAHOMA: CLARENCE BUNCH, Extension Range Management Specialist, Oklahoma 

A & M College, Stillwater 
OREGON: E. R. JACKMAN, State Extension Range Specialist, Oregon State College, 

Corvallis 
TEXAS: A. H. WALKER, Extension Range Specialist, A & M College of Texas, College 

Station 
UTAH: GRANT A. HARRIS, Extension Forester and Range Specialist, Utah State Agri- 

cultural College, Logan 
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