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SE and management of rangeland has undergone some
far-reaching
changes in the last
twenty years. Probably our notion
of good range management
will
change still further in the next
twenty. All of us are concerned with
these changes. All of us are anxious
that the changes which do occur
will increase the wealth and enjoyment to be had from our range
resources.
Within the last two decades we
have seen livestock numbers in the
West fluctuate from a low of about
15 million animal units in 1940 tomore than 19 million animal units
in 1953. We have seen a significant
shift from sheep to cattle throughout
much of the range country. We have
seen a decline in grazing use of
National Forests from 13 million
animal unit months in 1933 to less
than 8 million animal unit months
in 1953. We have seen an increasing
use of supplemental feeds and improved pastures for our livestock.
Within this same two decades
an amazing increase in big game
numbers has occurred throughout
most of the West. Probably we have
more deer now than ever before.
Elk and antelope are numerous in
places, but their range is more
originally.
restricted
now than
Hunting
licenses
issued in the
United States have increased from
l Paper delivered at the annual meeting
of the Arizona Section, American Society
of Range Management,
June 11, 1954,
Flagstaf, Ark.

.
about 6 million in the mid-1930’s to
nearly 15 million now.
Within the last two decades we
also have seen a great amount of
work done on our rangelands. Figures on miles of fencing, numbers of
wells and tanks, acres of reseeding
and on other improvements run into
the thousands and hundreds of
thousands. Much remains to be
done, but looking back twenty
years, one realizes how much has
been done.
Perhaps
the most significant
change that has occurred with respect to our range resources during
the last twenty years is the growing
realization that rangeland can be
managed. This Society is founded on
the idea that range can be managed
and is dedicated to the task of
learning how to do it. If we are to
spend our money efficiently for
range production, we must know
something of the relative values of
the things produced. It is here that
economics can play a part in range
management.
Our purpose is not to solve any
specific range problem involving
livestock and game relationships.
Rather it is to show how economics
might be used to help make management decisions for the production of
livestock and game from our range
resources. Economics of game-livestock production was not a factor
until there was competition
for
resources. With competition, relative values of inputs and outputs of
assume
range production
great
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importance. A broader understanding of the economic relationships
between game and livestock should
contribute
toward wise management.
Livestock and game use the same
range and their uses overlap and
conflict to a greater or lesser degree especially on spring-fall-winter
range. Total quantity and kind of
feed available from the range and
the proportions of game and livestock produced from that feed can
be varied over time. As a result of
these relationships, we have two
fundamental
problems. First
(in
economic terms) is the allocation of
our limited range resource between
two products, game and livestock.
Second is the allocation
of the
resource between the present and
Resource
allocation
the future.
between
products
is reasonably
complicated, even when the proddirectly
and the
ucts compete
management decision lies within an
individual business. In the case of
game and livestock, in which the
products compete only imperfectly
and under specific circumstances,
and in which public and social values
are involved, the task becomes
formidable. Resource allocation between the present and the future is
difficult enough without the complication
of psychic values and
complex relationships between resources. Despite these complications, careful scrutiny of the facts
can lead us to workable answers.
Let us begin our look at, these
problems with two assumptions,
(1) We want to maximize current
net income from our range resources,
but conditioned by (2) use in such a
way and at such a level that will
give us the greatest net income over
time. We must think of net income
in this case as the margin between
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total costs regardless of who incurs
them, and total incomes regardless
of who enjoys them. This is a social
concept, a concept of macroeconomics rather than microeconomics. It
includes the economics of individual
businesses-stock
ranches and dude
ranches for example-but
it also
includes economics of a broader
nature.
After having set up our problem
in these terms, what do we need to
know in order to reach workable
answers? What kind of data must we
have? First, let us consider the
problem of allocating present range
resources between game and livestock.
Knowing the Kinds and Numbers of
Animals That Can be
Produced
We must know the carrying
capacity of the range. We must
know the degree .of competition
between game and livestock for
feed. Determining
what animals
eat what plants, and to what extent
under a variety of conditions, is not
easy, as all you ranchers and range
technicians know. Even so, some
notable studies of range feed utilization have been made. Most of these
studies were made in limited areas
and under limited conditions. They
are valuable as far as they go, but
we need more information covering
wider areas and a greater variety of
conditions.
Range feed usually is a combination of many different kinds of
plants. Different animals have preferences which change with the
seasons and with the degree of use.
As a result we usually find that the
total carrying capacity of a range
is greater when used by combinations of animals rather than by one
kind only. We must know how much
game or livestock, or both, can be
produced in terms of numbers,
pounds or other relevant units. This
is not a job for economists, but it is
a necessary first job in any eco-
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nomic analysis of range-game-livestock relationships.
Knowing the Costs of Producing
Game and Livestock
Costs of producing livestock are
very real to ranchers. Taxes must
be paid. Feed and salt must be
bought. Fences, windmills, wages
and gasoline all cost money. The
rancher’s time and the interest on
his money are worth something
also. Both the out-of-pocket
expenses and other costs of producing
livestock can be counted by the ordinary methods of business analysis.
Costs of producing game present
a different
kind of accounting
problem. Some may say that game
is not “produced” in an economic
sense and therefore no economic
costs are involved. Perhaps this
was true in the early days when
game herds roamed the country
without competition from livestock
and without the aid of State game
departments. But today costs are
incurred in producing game, even
though production and marketing
methods differ somewhat from those
for livestock.
First, game eats feed, some of
which could be eaten by livestock.
The value of this feed in its alternative use sets at least its minimum
value when consumed by game. This
is true whether the feed grows on
public or private land. Feed consumed by game which has no
other use probably
cannot
be
counted in the cost. But we must be
careful in deciding what is alternative use. Even the forage that is
inaccessible to livestock may have
another valuable use, such as for
watershed protection. The value of
the feed consumed by game in its
next best alternative
use can be
considered as the first cost of producing game.
Second, production of game requires management and labor. State
game departments and other State
agencies, Federal agencies, sportsmen’s organizations
and others

spend many millions of dollars
annually in managing game. Game
laws must be enforced, hunting
supervised, preserves managed, predators
controlled,
feed supplies
checked, and occasionally the game
itself artificially
fed. All these
items are part of the costs of producing game.
Third, livestock must be gathered
and marketed, important items of
cost to ranchers. Game too must be
gathered and marketed, although
in a different way. There should
be no question that the salaries and
other expenses required to supervise
hunting are part of the costs of
producing game. There is some
question as to whether the money
spent by hunters for guns and
gasoline, ammunition
and automobiles, food, lodging and hundreds
of other things is a cost or an income.
Actually it is both. The amount
required to make these things
available is part of the cost of
producing game. In the same way,
money that ranchers spend for
trucks, gasoline, saddles, groceries,
barbed wire and many other goods
and services is a cost of livestock
production and marketing but it is
an income to the merchants of the
community.
For the moment, let us consider
as costs to livestock production all
the money spent by a rancher to
carry on his business, interest on
his capital investment, wages for
himself and his family and the
value of range forage used. Let us
consider as costs to game production
all the money spent by public
agencies in game administration
plus an allowance for the value of
range forage used by game and the
amount required to supply hunters
with goods and services used in
pursuit of game.
Knowing the Incomes from Game
and Livestock
Both game and livestock are
things people want badly enough
to forego something else in order to
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have them. The degree of want is
reflected in price. Price is the
amount the consumer must give to
get the item, and it is the amount
the producer gets for producing it.
Income is the aggregate of the
prices received. People are willing
to spend money to eat beefsteak.
They are also willing to spend
money to hunt game and eat
Money
so
venison occasionally.
spent constitutes the income to the
game and livestock industries.
The income to the livestock
industry for any particular area or
state is rather readily ascertained.
Livestock have a market and a
price, a price which we can accept
as the measure of value which
livestock contributes to society.
Game, too, has value, but rarely
does it have a price, at least not in
modern times. Herein lies much of
the difficulty in comparing relative
incomes from game and livestock.
Most of the economic studies of
game have attempted to measure
income by adding up the amount of
money spent by sportsmen
for
licenses, equipment, supplies, and
services. This apcroach is misleading, especially when such figures are
compared to farm income from
livestock to show relative importance of the game and livestock
industries.
Other economic studies of game
attempt
to measure incomes by
assigning a price to the meat obtained by hunting. This approach
is misleading for it fails to recognize
t,he recreational value of hunting
and seeing game on the range and
the value of trophies and hides. It is
misleading as a comparison with
income from livestock when a retail
price is assigned to game and a farm
price is used for livestock.
What then is a sound method?
Occasionally we have opportunity
to observe the value of game in an
economic
setting
comparable
to
other industries and particularly to
the livestock industry. This occurs
when hunting privileges are sold or
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leased by ranchers or other landowners, or where individuals or
groups own land, pay taxes on it and
incur other expenses
solely or
primarily for the hunting provided.
In a few places we find that the
demand for a place to hunt is great
enough that buyers can bid successfully for land against livestock
producers. When buyers have the
opportunity
to bid against each
other for land to be used for livestock production or for hunting, the
price that each is willing to pay
gives us a clue to the relative values
of the two uses. However, most of
the big game hunting in the West is
on public land where “buyers of
game” and “buyers of livestock”
have no chance to bid against each
other. Obviously,
game has no
market price under such conditions.
Yet game has value, and it is
important to measure this value for
comparison
with the values of
other products which might be
produced from the same resources.
One measure of income is the
amount of money people are willing
to spend to obtain the product. This
is simply an assumption that a
thing is worth at least what it costs.
Many economic studies of game
have sampled hunters to determine
the amounts spent for the goods and
services used in hunting. Rarely do
such studies include the amount
spent to bring the game into existence in the first place or to maintain
it. If all these expenditures could be
totaled, an approximation
of the
gross income attributable to game
could be obtained.
If this measure is used, then for
comparative purposes, a truly gross
income for livestock also must be
used. For example, we cannot conceive of consumers coming to the
ranch in pursuit of a beefsteak. If
they did, they would buy gasoline,
lodging, meals and perhaps guns,
ammunition and special clothing.
Realistically, the process of getting
livestock from the range to the
consumer is performed by middle-
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men who provide transportation,
feed, slaughter facilities, refrigeration, sales and distribution
and
many other things. As consumers,
we are willing to pay for these
additional services. Therefore, the
comparable gross income of livestock is reflected in retail prices of
the products rather than in on-farm
prices of the animals.
Determining

Maximum Net Income
from Range

If we know the number and kind
of animals produced under different
circumstances, the costs of production and the resulting incomes or
values, then we should be able to
determine, at least theoretically, the
level of use and the combination of
uses that will result in the greatest
net income to society. There are several techniques for doing this, one of
which is by using alternative budgets. A budget is simply a statement
of expected production, costs and
incomes. Alternative
budgets can
be made for different combinations
of game and livestock until the
one that shows the highest net income is determined.
A word of caution is needed at
this point. In calculating costs of
production at different levels and in
different combinations of product,
one must be alert to the fact that
some costs are fixed while others
are variable. For example, fencing
costs may be just as great when an
area is used by 5,000 head of livestock as when used by 10,000 head.
Game administration may be just
as costly when deer are thinly
scattered as when they are plentiful.
These and other fixed items of cost
may influence considerably the net
incomes from different levels and
combinations of production.
Allocating Resources Between
Present and the Future
By the
profitable
resources
stock can

the

process outlined, the most
allocation of current range
between game and livebe approximated. We still
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have the problem of allocating
resources between the present and
the future. Range is a renewable
resource under normal conditions
and as such it is subject to depreciation or appreciation. The level of
future production and the rate of
appreciation or depreciation depend
on the type of range, its initial
condition, soil, climate, weather, and
on our management of these and
other factors. Again we need to
know more about the physical
relationships
between
animals,
plants and soils. Knowing this, we
can estimate future production at
different levels of use and under
different management systems.
Range managers have some economic choices to make in allocating
resources between the present and
the future. They may take all the
production they can get now with
the expectation that production and
incomes will decrease in the future.
They may take reasonable production now with the expectation that
it will continue. They may take
conservative production now with
the expectation that it will be
greater in the future. Or they may
invest in improvements now with
the expectation of increased production in the future. Rational economic choices can be made if we
know the physical responses to the
different courses of action and can
estimate the future demand for the
products produced.
Future demand will come from
people and will vary with their
numbers and incomes. We .are all
aware of our increasing population
and of the increasing pressure on our
land resources. Pertinent to our
problem here is whether this increasing population will want relatively more livestock products or
more big game.
Every State in the West has had
large increases in numbers of big
game hunters. But the proportion
of the population in urban areas who
hunt big game probably is decreasing. Perhaps as we become more of
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an urbanized
nation, relatively
fewer people will find enjoyment in
this rugged sport, or will be willing
to pay the price for it. Certainly in
recent years our total consumption
of livestock products, especially the
red meats, has increased and there
is every indication that this increase
will continue.
How much this
demand for livestock will be reflected in greater pressure on our
range resource will depend upon
how well range producers can compete with other livestock producers.
As a result of these pressures some
rangeland may become so valuable
for recreational purposes that we
cannot afford to use it for livestock.
On the other hand, meat may become sufficiently scarce and high
priced that we cannot afford to use
range feed for production of big
game. Actually both of these things
could happen at the same time but
in different localities. The pressure
for recreational use and big game
production in our national forests
already is acute. In many areas on
national forests livestock grazing
has been discontinued in favor of
recreation. In many others reduced
grazing pressure by livestock has
permitted game to increase, sometimes to the extent of heavy overstocking by game. Given some
knowledge of future production and
demand, again we can make rational
choices to attain highest net income
over time.
Control of Resources
So far, livestock and game have
been viewed as industries. This
implies a planned enterprise at
least to a degree that some control
is exercised over resources and
production in response to economic
and other stimulation.
Livestock production is an industry. It is made up of many thousands of individual businesses. The
product of the industry is exchanged
in markets where economic forces
operate. These forces influence pro-

duction in a way similar to that in
other competitive industries.
On the other hand, control over
the resources used to get production
by the range livestock industry
differs from that of other competitive businesses. Farmers, for example, control their land and other
factors used in production to a
high degree. They can plow their
land, irrigate, plant different crops;
and if one fails, they can plant
another. They can thresh their
crops, bale them, graze them off or
plow them under, depending on
what seems best to them at the
time. In contrast, stock ranchers
have considerably less control over
rangeland. Forage grows if it rains,
and it can be harvested only by
grazing animals. Adjustments in
production between seasons, between years and between products,
are much more limited for ranchers
than for farmers. Further, game
has access to their land and eats
their feed. Brush, poison weeds or
wild fires may encroach on their
feed supply and, if they have control at all, it is at great expense. The
low degree of con&o1 over resources
in response to economic forces in the
industry, is a unique feature of
ranching.
Is game production an industry?
We have assumed here that it is,
although admittedly it has unique
features. The English kings of the
Middle Ages liked to hunt, and
exercising the power they had at
the time, declared that all game
was their personal property, Ownership of game by the Crown was
firmly established in English law
when we started political housekeeping for ourselves. The States in
this country inherited the power of
the Crown and along with it,
ownership of the game. The States
are the entrepreneurs of the game
industry. In one sense then, the
people are the stockholders in this
business, the legislature is the board
of directors, the game commissions
and departments make up the
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management staff. The State is not
in the business of producing game
for a profit that will show up on a
business profit and loss statement.
But profits do accrue to the stockholders of the business, the people
of the State.
Some take their
dividend in the form of the enjoyment of big game, others take theirs
in the form of business provided by
those in pursuit of game.
The State, as the manager of the
game business, does exercise control
over game production in response to
directions from the stockholders.
For example, about 30 years ago
we found ourselves almost out of
game. People became alarmed. More
rigid laws were passed and enf arced ;
game preserves were established ;
and other things were done to
protect the supply and increase
numbers of game. Now in many
places we have more game than the
range can support. Malnutrition
and even starvation of game on the
one hand and range deterioration
on the other are causing grave concern. State game departments, with
the help of Federal land agencies, are
making vigorous attempts to effect
wise management within the limits
of their budgets and authority.
The game industry has a unique
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position with respect to the land it
uses. Most of the land used by game
is owned by the Federal Government and by individuals while the
game itself is owned by the State.
Federal land policy gives the States
a sort of free use permit for its game
in indefinite numbers. Private landowners generally permit the States’
game virtually free access.
Conclusion
In view of this land, livestock and
game ownership situation, collaboration between the parties concerned
is a basic requirement for good
management. The State which owns
and controls the game, the rancher
who owns the livestock and part of
the land and the Federal agency
which owns most of the land on
which both game and livestock
graze all have a voice in range
management decisions.
Perhaps some sound economics
will help to reduce conflicts in these
decisions; and will help t’o attain
the goal of highest net incomes to
society. Sound management must
be based on the best information we
can get concerning range plants,
soils and animals and the relationships between them. We must get
better information on the costs and
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incomes from game and livestock
production and we must sharpen
our conception of the economics of
resource allocation as applied to
this unique situation. Even with all
the information and tools needed
for rational decisions, we still will
have some conflicts because different
people are involved. Rational decisions for the public good cannot
please all individuals,
but such
decisions should minimize the areas
of conflict. Range technicians, both
public and private, have an important role to help develop rational
management through research and
experience. Economists can lend a
hand by helping to evaluate results.
Let me be the first to criticize this
attempt to put big game in the
strait jacket of dollars and cents
accounting. There is no way to
evaluate the thrill of looking over a
30-30 at a buck bouncing down a,
hillside. Nevertheless,
that buck
costs you something in terms of
reduced beef production, lowered
range condition or out-of-pocket expenses for game administration. So
we must take a careful look at what
products we want most, how much
we are willing to spend for them and
how to divide our limited resources
between them.
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Fluctuations in Forage Utilization on
Ponderosa Pine Ranges in Eastern
Oregon
ROBERT

W. HARRIS

Range Conservationist (Research), Pacific Northwest Forest and
Range Experiment Station, Portland, Oregon’

F

Lucm_4TIoN in range forage
utilization resulting from annual variation in forage production
presents the rancher or range administrator with a difficult choice.
He must either adjust livestock
numbers to the fluctuating forage
supply, or stock the range at a
conservative level which will provide
a reserve of forage in all but the
extremely
dry years. On many
ranges livestock numbers cannot be
adjusted from year to year because
of the lack of information on range
plant responses to weather, and the
inability to accurately forecast the
level of forage production in the
following year. Furthermore, adjustments in livestock numbers which
require large reductions generally
are financially undesirable to the
rancher
(Hochmuth,
1952). The
most practicable
solution is conservative stocking.
The results here presented show
the forage use by cattle from 1940
through 1949 on the conservatively
stocked Starkey Experimental Forest and Range, southwest of La
Grande, Oregon, which is maintained by the Pacific Northwest
Forest and Range Experiment Station. These results suggest a basis
for stocking that should be of
benefit to ranchers using similar
ranges and management practices.
The Study Area
The Starkey Experimental Forest
and Range is a 21,000-acre summer
cattle allotment on the WallowaWhitman National Forest. Forage
1Forest Service,
Agriculture.

7J. S. Department

of

types commonly found on ponderosa
pine ranges of eastern Oregon occur
in mixture over the experimental
range. Approximately
3,600 acres
are grassland
containing
intermingled
bunchgrass
and
dry
meadow types with a predominant
cover of Sandberg bluegrass (Pea
secunda) ,
wheatgrass
bluebunch
(Agropyron spicatum), prairie junegrass (Koeleria crisiata), and onespike danthonia
(Danthonia unispicatu). Two usable timbered range
types-pine-bunchgrass
and pinegrass-elk sedge-occur
on approximately
13,200 acres. The pinebunchgrass type is characterized
by rather open stands of ponderosa
pine (Pinus ponderosu) with appreciable amounts of bunchgrasses and
other forage species on the forest
floor. Bluebunch wheatgrass, prairie
j unegrass,
Idaho fescue (Festucu
iduhoensis) and elk sedge (Curex
geyeri) are the most important
forage species in this type. The
pinegrass-elk
sedge type occurs
under a denser, shadier forest of
ponderosa pine, Douglas-fir (Pseudotsugu menxiesii)
and western
larch (Lurix occident&s).
Here,
shade-loving grasses and grasslike
plants, such as pinegrass (Culumugrostis rubescens) and elk sedge,
provide worthwhile forage. About
4,200 acres are so densely forested
that they have little if any value as
cattle range but do provide considerable forage for deer and elk.
The topography is varied and is
typical of many summer cattle
ranges in the Blue Mountain area.
The range is cut by three live and
several intermittent
streams with
relatively
steep adjacent
slopes.
250

Ridge tops are broad and rolling.
Elevations vary from 3,500 to 5,000
feet.
Range

Management,

194049

Seven hundred and fifty cattle,
predominantly
cows with calves,
belonging to five national forest
permittees, grazed the range from
June 16 to October 15 each year.
This conservative rate of stocking,
approximately 5 $5 acres of usable
range per head per month, was
maintained for all years of the study
except 1947. In 1947, the rate of
stocking was unavoidably lowered
to 7 acres per head per month.
In 1940 and 1941, the cattle
grazed season-long on the entire
range since only the boundaries were
fenced at the beginning of the
study. In the spring of 1942 a cross
fence was built to provide two
grazing units. Thereafter the range
was grazed under a deferred-rotation system. Grazing on one unit
was deferred until the last half of
the season each year, and this unit
was grazed first the following year.
Water for cattle was supplied by
three live streams and by nine
developed springs. During the first
half of the grazing season intermittent streams provided some stockwater, but during the last half of
the grazing season inadequate water
caused concentration
of cattle on
the range adjacent to springs and
live streams.
Approximately 7,000 pounds of
salt were distributed each grazing
season at 28 locations. Ground salt
was used from 1940 through 1943,
and block salt from 1944 through
1949. In 1948 the salting plan was
revised by adding several new locations for salt grounds and changing
the locations of many of the old
ones.
Cattle on the experimental range
were handled in much the same
manner as on other summer ranges
in eastern Oregon. The permittees,
who form the Starkey Cattle and
Horse Association,
employed
a
.
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rider during the four-month grazing
season. He was responsible for keeping the cattle
well distributed,
placing sufficient salt at suitable
locations and maintaining
fences
and wat)er developments.
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1. Annual and seasonal (Apr. l-June 30) precipitation
Bureau Cooperative
Station, Starkey, Oregon,
Period

1 1940

1 1941

/ 1942

I 1943

1 1944

/ 1945

/ 1946

at the U. S. Weather
1940-49
1 1947

1 1948

I 1949

1 A;;;-

Inches

Annual
Seasonal

Methods of Study
To study utilization of the important forage plants and the distribution of use on the two major
types-grassland
and
timbered
range-a
utilization
survey was
made at the end of the grazing
season each year, except 1943, on
the entire 21 ,OOO-acrerange. In 1943
utilization estimates were obtained
on 8 representative grassland areas.
The amount of utilization was
estimated for each species occurring on lOO-square-foot plots by
the ocular-estimate-by-plot
method
(Pecahanec, 1937). For each section,
utilization plots were spaced at 8chain intervals on lines one-half
mile apart. This spacing gave a
sampling intensity of 20 plots per
section, or slightly more than 600
plots for t)he entire range each year.
Precipitation
records
for the
period 1940 to 1948 were obtained
from the
Cooperative
Weather
Bureau Station at Starkey, Oregon,
approximately 5 miles east of the
experimental range at an elevation
of 3,400 feet. This station was abandoned in January
1948. Records
during the remainder of the period
were collected at the headquarters
site of the Starkey Experimental
Forest and Range, elevation approximately 4,000 feet.
Results
Forage
utilization
fluct’uated
widely during the 1940-49 period.
Fluctuations in use occurred on all
range types and were largely due to
varying amounts of seasonal precipitation
which provided more
forage in some years than in others.
During some years of the study,
fluctuations
in utilization
were
modified somewhat by changes in
range condition and the use of

improved range management
tices.

prac-

Precipitation, 194049
Influence
of precipitation
on
forage production has been observed
on many western ranges (Craddock
and Forsling, 1938; Nelson, 1934;
Clawson,
1948)) but very
few
records are available as to the effect
of fluctuating production on actual
use by livestock. This study shows
the influence of precipitation
on
forage utilization of important species from year to year.
Average
precipitation
at the
Starkey Experimental
Forest and
Range was 19.83 inches for the
seasonal year (September
1 to
August 31) during the 1940-49
period (Table 1). On the average
6.84 inches fell as snow from
December
through
March,
and
12.99 inches principally
as rain
during the remainder of the year.
The wettest year was in 1941, with
29.69 inches, and the driest in 1944,
with 10.26 inches. Four of the years
of the study received above average
and the other six
precipitation
were below average.
Although many fact’ors are correlated with plant growth, the
.dominating factor on the Starkey
range seems to be the amount of
rainfall during the spring periodApril, May and June. For example,
grassland areas on shallow soils and
in poor range condition produced
533 pounds of herbage per acre in
1948 when spring precipitation was
9.36 inches (Fig. 1). In 1949, when
spring precipitation was only 4.32
inches, these grasslands produced
only 287 pounds per acre. The
production
of grasses was 246
pounds per acre in 1948, but 155

pounds per acre in 1949, or 37
percent less. Herbage production
data are not available for correlation with precipitation in all years
of the study.
Grassland Utilization
More than 25 grass species are
found on the grasslands, but only
5 occur in sufficient quantities to be
of any forage value. These species
are bluebunch wheatgrass, prairie
j unegrass, Idaho fescue, onespike
danthonia and Sandberg bluegrass.
Studies in 1941 and 1942 showed
that these 5 species produced 30
percent of the total herbage and
provided 46 percent of the forage
taken by cattle (Pickford and Reid,
1948). Bluebunch wheatgrass, the
most
important
forage species,
produced only 10 percent of the
total herbage, yet furnished 25
percent of the entire forage grazed.
Sandberg bluegrass, the most abundant forage species, produced 16
percent of the total herbage and
supplied only 11 percent of the
forage.
The degree of utilization on these
grassland species varied greatly
from year to year (Table 2). Utilization of bluebunch wheatgrass, for
example, was almost twice as great

POUNDS
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I

FIGURE 1. Herhage production (green
weight) and precipitation
during April,
May and June, poor-condition
grassland
range, 1918-49.
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species on grassland
1940-1949
1941

I 1942 ! 19431 ! 1944

and timbered

range,

I I I I I
1945

1946

1947

1948

1949

IAve.

Percent

Grassland
Bluebunch wheatgrass
Prairie j unegrass
Idaho fescue
Onespike danthonia
Sandberg bluegrass
Timbered
Bluebunch wheat rass
Prairie j unegrass 5
Idaho fescue
Elk sedge
Pinegrass
1 Based on an inventory
timbered range.

68
40
50
59
32

69
55
52
44
18

41
32
35
34
9

53
38
52
26
7

63
52
40
76
34

39
16
37
33
4

42
40
28
41
10

38
36
26
18
11

38
16
27
32
6

64
58
67
71
22

52
38
41
43
15

60
34
48
40
10

43
35
43
29
12

30
17
28
28
4

-

50
38
34
25
5

38
10
28
19
7

37
14
24
18
16

30
20
15
18
7

38
13
25
38
19

45
19
47
38
11

41
22
32
28
10

of eight grassland

in 1941 (69 percent) as it was in
1948 (38 percent). The utilization
of Idaho fescue was only 27 percent
in 1948, but in 1949 the utilization
was 67 percent, 245 times greater.
Prairie junegrass received 335 times
as much use in 1949 as in 1948.
At the beginning’of the study in
1940, the range was in poor condition and the rate of stocking had just
been reduced to a conservative
level. Very low rainfall during the
spring season resulted in low herbage production
and 68 percent
utilization of bluebunch wheatgrass
(Fig. 2 Left). In 1941, the wettest
year ever recorded in eastern Oregon, utilization of bluebunch wheatgrass remained at a high level.
Production of herbage was greatly
increased that year, but the increase was largely in Sandberg
bluegrass. Cattle do not graze it
readily except in spring and early
summer, before it dries. By 1942,
however, the production
of the
more valuable grasses had increased as a result of two successive
favorable growing seasons, and the
utilization of bluebunch wheatgrass
over the range dropped to 41 percent. Below-average
spring precipitation in 1943 and a severe
drought in 1944 again reduced the
production of herbage, and forage
utilization rose sharply.
A comparison of range inventories

-

areas; no inventory

_

was made on the

made on the range in 1939 and
again in 1944 showed that by 1944
the range vegetation was beginning
to improve. The density of bluebunch wheatgrass on the grassland
areas had increased by 98 percent.
Sandberg bluegrass, an abundant
species on ranges in poor condition,
showed a 37 percent reduction
during the same period.
Additional evidence of range improvement was provided in 1945
when the utilization of bluebunch
wheatgrass dropped sharply. This
decrease in utilization
was in
decided contrast with the slight
increase which occurred in 1941
when precipitation was the highest
on record. In 1941 the more valuable forage species were in such a
deteriorated condition and in such
relatively small numbers that they
were unable to produce enough
forage for a substantial reduction in
use. In 1945, however, the better
forage plants were present in sufficient numbers to furnish considerable forage as soon as precipitation was adequate for average
growth.
Spring precipitation during 1945,
1946 and 1947 remained relatively
constant, and utilization of bluebunch wheatgrass varied little during these years. The grasslands continued to improve. In 1947 a range
inventory showed that the density

of bluebunch wheatgrass had increased 252 percent between 1939
and
1947. Sandberg
bluegrass
showed a reduction of 48 percent
for the same period.
In 1948 the utilization of forage
on the grassland areas was at an
all-time low under the prescribed
rate of stocking. Bluebunch wheatgrass was utilized 38 percent.
Precipitation during April, May and
June totaled 9.36 inches, the wettest
growing season since 1941.
Forage utilization in 1949 was the
highest since 1941, and spring
precipitation was the lowest since
1944. Rainfall in April and June
was the lowest ever recorded for
those months. This resulted in very
low herbage production (Fig. 1) and
heavy use of forage over the entire
range.
Utilization of Timbered Range
The most important forage species
on timbered range are the grasses
and grasslike plants. They provide
more than half of the forage taken
by cattle on pine-bunchgrass range,
and nearly three-quarters of the
forage on pinegrass-elk sedge range
(Pickford and Reid, 1948). Of the
grasses and grasslike plants, Idaho
fescue, bluebunch wheatgrass, elk
sedge and pinegrass are the most
valuable.
Utilization of forage species varied
considerably from year to year,
although not as much as utilization
on the grasslands
(Table
2).
Heaviest utilization occurred in
1940 when bluebunch wheatgrass
was grazed 60 percent, Idaho fescue
48 percent and elk sedge 40 percent.
Lowest use occurred in 1947 when
the stocking rate was reduced over
the entire range. Bunchgrass species
generally showed the same pattern
of use from year to year as occurred
on the grasslands, but the utilization of elk sedge did not fluctuate
inversely with spring precipitation
(Fig. 2 Right).
Elk sedge received its highest use
in 1940 when grassland production
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was low. Apparently, during this
drought year the cattle were forced
to use Qmore timber
forage to
satisfy their needs. In 1941 when
grassland production went up with
increased precipitation, the use of
timber forage dropped sharply, and
the cattle
probably
grazed the
timbered range only to the extent
required to escape heat and flies.
Utilization of elk sedge continued
to drop in 1942, decreasing still
further in the dry year of 1944.
The increased use on bluebunch
wheatgrass and Idaho fescue in 1944
indicates that their production was
lowered as a result of the drought.
Elk sedge, on the other hand,
received less use during this year,
which would indicate that its production increased. Both of these
events probably occurred, since the
bunchgrasses
are usually
found
on the shallower, drier soils, while
elk sedge usually occupies areas of
deep and relatively
moist ’soils.
Furthermore, elk sedge is an evergreen plant, its leaves sometimes
persisting for as long as two or three
years. Thus, it is a more stable
producer of forage from year to year
and is less dependent upon current
for average producprecipitation
tion.
The utilization
of all species
gradually decreased during 1945 and
1946, and in 1947, under reduced
stocking, elk sedge was used only 18
percent, Idaho fescue 15 percent
and bluebunch wheatgrass 30 percent. In 1948, a year of high precipitation and herbage production,
utilization ‘increased in sharp contrast to the grassland trend toward
decreased use in years of aboveaverage precipitation
and forage
production. Elk sedge utilization
rose to 38 percent, the highest since
1940, while utilization of bluebunch
wheatgrass and Idaho fescue also
increased to 38 and 25 percent,
respectively.
The increased use of timbered
range during the 1948 season probably resulted from efforts to obtain
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FIGURE 2. Left. Forage utilization
on grassland range and precipitation
during
April, May and June, 1940-49. Right. Forage utilization
on timbered range and
precipitation
during April, May and June, 1940-49.

better livestock
distribution
and - and prairie junegrass, which occurred
more efficient use of the herbage.
on both types of range.
During this grazing season adGrazing on timbered range reditional salt grounds were estabsulted in similar use of the pinelished in timbered areas and some
bunchgrass and pinegrass-elk sedge
salt grounds next to grassland areas
types. Cattle showed no preference
were
abandoned.
Furthermore,
for forage growing under the open
when the cattle were distributed at
stands of ponderosa pine to that
the beginning of the grazing season
under the mixed forest stands. Durin each unit, an effort was made to
ing the lo-year period, elk sedge
place the cattle in timbered areas
was utilized 29 percent on pinewhere forage, salt and water were
bunchgrass range and 28 percent on
available.
pinegrass-elk
sedge range. Pineconditions
in
Drought
1949
grass, which is abundant on pinebrought about increased utilization
grass-elk sedge range and relatively
of timbered range, but t(o lesser
scarce on pine-bunchgrass
range,
extent than on the grasslands.
was also used equally on both areas,
Bunchgrass
species were utilized
although to a much lesser ext,ent.
most heavily. The use of Idaho
The choice bunchgrasses received
fescue in 1949 was 47 percent,
similar use on pinegrass-elk sedge
almost double that of 1948, and the
range, where they comprise less
highest recorded since 1940. Utilithan 4 percent of the herbage, and
zation of elk sedge in 1949, on the
on the pine-bunchgrass range, where
other hand, remained the same as in
they make up 20 percent of the total
1948.
vegetation.
Comparative

Use of Grassland
Timbered Range

and

Although utilization varied widely
from year to year in each type of
range, the cattle grazed the grasslands more intensively
than the
timber. The average use of bluebunch wheatgrass was 52 percent
on the grasslands, and 41 percent
on timbered range (Fig. 3). Similar
trends were shown for Idaho fetsc*ile

Discussion
Fluctuations
in range
forage
utilization from year to year during
the 1940-49 period demonstrate that
utilization in any one year is a poor
basis for making adjustments in
cattle numbers. Differences in the
degree of utilization between the
grassland and timbered range are
sufficient to influence the rate of
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soil and range condition. A comparison of 50 percent proper use for
bluebunch
wheatgrass
with the
actual
use during
the lo-year
period shows that the utilization
greatly exceeded 50 percent in
1940, 1941, 1944 and 1949, was
slightly above in 1943, and was
SLUEB’JNCH
IDAHO
PRAIRIE
ELK
PlNr
’
under during the other five years.
WHEATGRASS
FESCUE
JUNEGRASS
SEDGE
GRAS
_ Except in 1941, when the range was
just recovering from a period of
FIGURE 3. Average utilization
of the
very heavy use, the utilization of
major forage species on grassland, pinebunchgrass
and
pinegrass-elk
sedge
bluebunch wheatgrass greatly exranges, 1940-49.
ceeded 50 percent only during the
years of drought. If the stocking
stocking,
the management
pracrate had been at a level to obtain 50
tices and the method of making
percent use of bluebunch wheatutilization inspections on summer
grass on timbered range, the utilizaranges.
tion on the grassland would probCattle numbers would have been
bably have equalled or exceeded this
increased
after five years
and
amount during all years except
decreased after four years if annual
1947 and 1948, and would have
utilization had been used to adjust
exceeded 70 percent in the drought
the stocking rate. Only in 1943
years.
would the range inspector have been
The extent to which cattle graze
satisfied with the level of stocking on timbered range when given free
the range. Utilization provides a choice is dependent upon many
reliable basis for adjusting stocking
factors. When there is an abundance
rates only when averaged over a of forage on the grasslands, cattle
period of years and when evaluated
may graze the timbered range only
in relation to other factors. The
to the extent required to escape heat
range inspector needs additional inand flies. When grassland forage
formation on precipitation and its
dries early in the season, cattle may
effect on herbage production. Adeuse the greener, more succulent
of utilization
quate evaluations
timber forage. Cattle can be atrecords which are used to prescribe
tracted to timbered range by such
the need for, and degree of adjustcommon management practices as
ment also require knowledge of salting and riding. This is best
range condition and the manageillustrated by comparing the use of
ment practices which have been
elk sedge during the 1945 and 1946
used.
grazing seasons with the use during
Since cattle utilize the grasslands
1948 and 1949. During 1945-46,
more closely than the timbered
spring precipitation
and herbage
production were average and elk
range, summer ranges should be
stocked at a level which will insure
sedge was used approximately 20
sustained production of the impercent. In 1948 and 1949, a wet
and dry year respectively, the use
portant grassland species. On the
was 38 percent. This difference is
Starkey range, a level of 50 percent
utilization is generally considered
believed to be largely due to improper for bluebunch wheatgrass.
proved salting and riding practices
Proper use for this species may vary
carried out in the latter period.
Inspection of range utilization is
considerably,
however, depending
upon the season during which the
usually restricted to a few areas
forage is removed, the thriftiness
representative
of the grasslands
because cat#tle prefer grasslands to
of the plants, degree of slope. and
PINE

- BUNCHGRASS

PINEGRASS

- ELK

SEDGE

the timbered range. If bluebunch
wheatgrass on the grasslands is
properly used, it is likely bhat the
timbered
range has received a
lighter degree of use. However, this
type of inspection does not tell the
rancher or range admini&rator if his
management practices are effective
in getting efficient use of the timber
forage.
For this reason forage
utilization inspections on summer
ranges with intermingled grassland
and timbered types should include
the inspection
of representative
timbered areas as well as grasslands.
Unused forage in timbered areas
may indicate the need for additional
or different salt ground locations;
the need for distributing a group of
cattle in the area at the beginning
of the grazing season; additional
range riding throughout the season;
or the need for additional water
developments.
Summary
Forage utilization of t#heprincipal
species on
grass and grasslike
eastern Oregon summer range fluctuated widely from year to year.
During the lo-year period, 1940-49,
utilization of bluebunch wheatgrass,
a major forage-producing species,
varied on the grasslands from a high
of 69 percent to a low of 38 percent.
This indicates that forage utilization during any one year is an unreliable basis for making adjustments in stocking numbers. An
average of utilization over several
years, together with information on
herbage production and management practices, would provide a,
more reliable basis for evaluating
stocking rates. Forage on timbered
range types was used less than that
on the grasslands. Cattle utilized
elk sedge approximately 20 percent
when given free choice of range
during years of average precipitation and herbage production. This
amount of use was increased to 38
percent during two years of the
study by salting and riding practices designed to get more efficient

EFFECTS
use of the range in the timbered
types. Utilization studies of pinebunchgrass and pinegrass-elk sedge
ranged over the IO-year period
showed that the important forage
species received similar use on the
two types of range.
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M

ost ranchers realize that one
aspect of keeping our ranges
in productive
condition
is the
maintenance
of a mulch of dead
vegetation
on the
soil.
Many
ecological papers in range management have emphasized composition
and yield of vegetation, but most
have not secured data on amounts
or effects of mulch. Dyksterhuis and
Schmutz (1947) have clarified concepts and furnished quantitative
data. They included a comprehensive review of literature, much
of which referred to forest research.
A study of effects of mulch in true
prairie has recently been completed
(Weaver and Rowland, 1952).
Studies were conducted in the
college pasture 2.5 miles west of
Hays, Kansas, to obtain quantitative data concerning mulch and
its ef’fect upon certain ecological
factors of the mixed prairie. Determinations were made on amounts
of mulch, rate of decomposition,
and effects on infiltration, temperature, evaporation and soil moisture.
Mulch was considered as any dead

vegetation lying on the soil, free
of the parent plant and easily
distinguishable as of organic origin.
Amounts of Mulch
During April, 1950, and June,
1953, mulch was removed by hand
from plots on upland, hillside,
lowland and natural revegetation
sites with varying
vegetational
and treatments.
Samples
types
varied in number from 5 to 20, and
in size from 0.25 to 1 square meter
depending upon uniformity of sites.
The ungrazed upland short-grass
site (Table 1) had not been grazed
sinze 1941 and was dominated by a
mixture of blue grama and buffalo
grass. Samples taken in 1950 and
1953 showed 4,780 and 5,070 pounds
of mulch per acre, respectively.
This would indicate that rates of
accumulation
and decomposition
had approached equilibrium after
9 years of protection. In the nearby
moderately
grazed area, samples
taken in 1950 showed 2,790 pounds
of mulch per acre, but only 1,230
pounds in 1953. On grazed areas,
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yearly fluctuations are caused by
variations in the degree of grazing.
Occasionally, 75 percent or more of
the forage may be returned to the
soil, while in other years only
20 percent or less will be left. The
1952 season was relatively unfavorable for plant growth accounting in
part for the reduction of mulch in
1953 as compared with 1950. Rate
of decomposition would also be retarded in an unfavorable growing
season, but probably not enough to
compensate for reduced yield or
heavy grazing. On the heavily
grazed area, only 1,680 pounds per
acre was recorded in 1950-39
percent less than that on the moderately grazed area.
In a lowland relict area, a pure
stand of big bluestem produced
22,610 pounds per acre of mulch.
This compares with about 14,000
pounds on the unmowed banks of
ravines in the mixed prairie of the
Nebraska
loess hills
(Hopkins,
1951). On the rocky hillsides ungrazed big bluestem produced only
9,060 pounds of mulch per acre.
On grazed sites, side-oats grama
made up about half the cover and
mulch was reduced to 900 pounds.
In an ungrazed lowland, western
wheatgrass and buffalo grass produced 3,960 pounds of mulch per
acre. On grazed portions the understory of short grasses predomi-
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yearly fluctuations are caused by
variations in the degree of grazing.
Occasionally, 75 percent or more of
the forage may be returned to the
soil, while in other years only
20 percent or less will be left. The
1952 season was relatively unfavorable for plant growth accounting in
part for the reduction of mulch in
1953 as compared with 1950. Rate
of decomposition would also be retarded in an unfavorable growing
season, but probably not enough to
compensate for reduced yield or
heavy grazing. On the heavily
grazed area, only 1,680 pounds per
acre was recorded in 1950-39
percent less than that on the moderately grazed area.
In a lowland relict area, a pure
stand of big bluestem produced
22,610 pounds per acre of mulch.
This compares with about 14,000
pounds on the unmowed banks of
ravines in the mixed prairie of the
Nebraska
loess hills
(Hopkins,
1951). On the rocky hillsides ungrazed big bluestem produced only
9,060 pounds of mulch per acre.
On grazed sites, side-oats grama
made up about half the cover and
mulch was reduced to 900 pounds.
In an ungrazed lowland, western
wheatgrass and buffalo grass produced 3,960 pounds of mulch per
acre. On grazed portions the understory of short grasses predomi-
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Table 1. Air-dry weights of mulch on
various
sites
in a mixed
prairie.
Samples from first 4 sites were taken
in April, 1950; others in June, 1953
Condition,

Site and Vegetation

wt. of
Mulch
Lbs. per
acre

Upland
1. Ungrazed short grass
4,780
2. Moderately-grazed
short 2,790
grass
3. Heavily-grazed
short grass 1,680
Lowland
4. Ungrazed big bluestem
22,610
5. Ungrazed
western
wheat- 3,960
grass and short grass
6. Grazed western wheatgrass
1,740
and short grass
Hillside
7. Ungrazed big bluestem
9,060
8. Grazed
big bluestem
and
900
side-oats grama
Hillside (natural revegetation)
9. Ungrazed
western
wheat- 6,870
grass
10. Grazed western wheat2,380
grass and buffalo
grass
11. Ungrazed sand dropseed
3,600
12. Grazed sand drdpseed
1,400
13. Ungrazed buffalo grass
2,290
14. Grazed buffalo grass
1,280

and mulch amounted to only
1,740 pounds. Structure of the surface soil appeared good in contrast
to areas where wheatgrass
was
regularly
mowed and relatively
little mulch returned to the soil
(Hopkins, 1951).
The “natural revegetation area”
mentioned in Table 1 was cultivated
during the early part of the century
and abandoned in 1920. A portion
was excluded from grazing in 1932.
The vegetation consisted mbstly of
patches
of sand dropseed and
buff alo grass, each occurring in
nearly pure stands. Western wheatgrass had become established in
certain areas in the last 10 years.
Under protection wheatgrass had
eliminated most competing species,
but a short-grass understory was
present where grazed. On ungrazed
areas, wheatgrass, sand dropseed
and buffalo grass had accumulated
6,870, 3,600 and 2,290 pounds of
mulch per acre, respectively, on the
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same soil. On grazed portions, the
respective
amounts
were 2,380,
1,400 and 1,280 pounds (Table 1).
Comparative amounts of mulch
can be used as indicators of degree
of utilization. On the ungrazed upland and hillside sites, the amounts
of mulch were 313 and 908 percent,
respectively,
greater than where
each was moderately grazed. In this
pasture hillsides are usually utilized
more fully than the uplands (Hopkins, Albertson and Riegel, 1952).
Also, since the short grasses of the
upland produce a much greater
portion of their total yield near the
ground (Launchbaugh, 1948), more
mulch would be accumulated than
under the taller grasses of the hillsides even if grazing heights were
similar.
Decomposition
From three to four years were
usually required for the decomposition of vegetative material on the
soil. Where large amounts were
present three layers of mulch could
readily be distinguished. Mulch of
big bluestem produced in 1952 and
examined in June, 1953, was yellowish-gray
and somewhat
mouldy
except at the surface which had
the appearance
of cured forage.
Leaves of the second layer, produced in 1951, were dark gray and
crumbled easily. Stems were mostly
intact and quite resistant to breaking. Leaves in the third layer were
mostly disintegrated into very small
pieces and stems were black, soft
and easily broken. Organic material
beneath this layer, in its fourth
year of decomposition, was finely
disintegrated and more or less intermingled with mineral particles.
These observations were verified
experimentally
by placing known
amounts of mulch, ranging in airdry weight from 200 to 1,800 grams,
on each of 20 square-meter quadrats
denuded of natural mulch in April,
1950. Mulch was of a different
species than the vegetation in the
quadrats in order that it might, be

observed for several years. Portions
removed in June of the second year
showed that from 40 to 60 percent
of the initial weight had been lost.
Leaves of all grasses had disintegrated leaving fibrous material. By
the third year the basal portion
was intermixed with mineral soil;
leaves were mostly decomposed, and
stems were very fragile. This experiment, was carried out under favorable conditions for decomposition
with above-average rainfall.
Infiltration
Infiltration
or water intake of
soils is regulated to a considerable
extent by their vegetational
and
mulch covers. Duley and Kelly
(1941) stress the importance of the
condition of the soil surface in
regulating water intake and point
out that the presence of a mulch
greatly
improves
infiltration
as
compared to bare soils.
Measurements
of water intake
on grazed and ungrazed sites in the
short grass and wheatgrass types
6-inch metal
were made with
cylinders during June, 1953. Perforated metal baffles were placed on
the soil surface in the cylinders
which were driven three inches into
the soil. Water was applied as fast as
absorbed and rates measured for
half-hour intervals for a 2-hour
period. Three or more determinations were made at each location.
Differences in water intake on
the grazed and ungrazed areas were
evident immediately and increased
with time (Fig. 1). The decrease in
infiltration rate during the 2-hour
period was much greater on grazed
than on ungrazed sites.
To determine if factors other
than the amount of mulch influenced water intake, all mulch
was removed from one sample area
in the short grass type and replaced on half the plot. Water was
applied directly to the soil or mulch
in tests of water intake on the
mulched and denuded portions of
the plot,. On the mulched half,
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mowed areas in which other prairie grasses accumulated
greater
amounts of mulch than wheatgrass
(Hopkins, 1951).
Absorption
of water
in the
adjacent sand dropseed area was
considerably
slower than in the
wheatgrass
type. Less difference
between grazed and ungrazed areas
was found in the sand dropseed
type as compared with the wheatgrass type. Differences in the sites
occupied by the two grasses were
apparently caused by amounts of
mulch and the effects which the
grasses had upon soil structure.
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1. Infiltration rates on grazed
Upper.
Upland
areas.
and ungrazed
short grass. Lower. Natural revegetation
of western
wheatgrass
on hillsides.

infiltration was 183 percent greater
than on the denuded half at the
end of the 2-hour period. Mulch
alone was not the controlling factor
in water intake since this difference
was not as great as that between the
grazed and ungrazed areas.
Rate of water intake was relatively higher in the ungrazed areas
in the short grass than in the wheatgrass type although the latter had a
mulch
cover
somewhat
heavier
(Table 1). Differences in infiltration
between the grazed and ungrazed
sites were much more pronounced in
the wheatgrass area than in short
grass. These differences were proportional to the relative amounts of
mulch on the grazed and ungrazed
areas in these types. Weaver (1942)
reported that infiltration rates in
normal prairie were 2.4 times as
fast as in wheatgrass.
Weaver’s
studies were probably performed in

Mulch
prevents
high surface
temperatures
and thus
retards
evaporation and improves the soil
as a habitat for organisms. Conversely, deep mulch may retard
initiation of growth by causing the
soil to warm slowly.
Soil surface temperatures
were
found to be proportional to the
amount of mulch present in a series
of comparative temperature readings taken on July 22. With an air
temperature
of 90”F., maximum
surface temperatures were recorded
on a west-facing grazed hillside,
which, though dominated by big
bluestem and side-oats grama, had
less mulch than any other area
(Table 1, no. 8). In an adjacent
exclosure, surface temperature under four inches of mulch was 84°F.
Temperatures in the upland short
grass were 99” and 90”F., respectively, on the grazed and ungrazed
sites.
Evaporation
The effects of mulch depth on
water loss were measured on uniform
sods of short grass fitted into lgallon containers. Mulch was added
to triplicate
containers
to the
following depths: 0, 0.5, 1 and 3
inches. Water loss was recorded for
a 4-week period at weekly intervals,
under laboratory conditions (Table
2).
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Mulches appeared to be most effective when the soil was moist at
the surface and had comparatively
little influence on water loss after
the surface soil dried. Mulch 0.5
inch in thickness reduced evaporation 41 percent from that of bare
soil during the first week, but an
additional 2.5 inches of mulch reduced evaporation only 67 percent
from that of bare soil. During the
fourth week losses from bare soil
were similar to those of the mulched
soils except for the 3-inch depth.
Soil Moisture
In their comprehensive survey of
ecological conditions during drought,
Weaver and Albertson (1944) stress
the importance of soil moisture as
the limiting factor in plant production in the mixed prairie. Tomanek
(1948), in a correlation of mulch
and soil moisture, found that a moderately grazed short-grass pasture
had 1,454 pounds per acre of “litter
and debris,” while a heavily grazed
pasture had only 30 pounds. During
August, the former had from 3 to 7
percent, available moist,ure in the
upper two feet of soil, but there
was none in the latter.
Soil moisture determinations were
made during the summer of 1950
on mulched and denuded plots in
ungrazed upland to evaluate the
relative effects of mulch on available
moisture. Duplicate samples were
taken to a depth of five feet each
two weeks from a g-square-meter
plot from which mulch was removed
on April 22 and from an adjacent
undisturbed plot. The hygroscopic
coefficient, determined for this area
Table

2. Evaporation
losses from
with various depths of mulch
Daily

Mulch

sods

E;o;ytion
Total
(26 days)

Depth
1st week

_I

4th week

ims
None
45 in.
1 in.
3 in.

15.8
9.3
7.5
5.1

7.5
7.5
7.2
6.5

303
212
224
181
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Table 3. Percentage of available soil moisture on bare and mulch quadrats in the
upland short-grass habitat. Data from duplicate soil samples
taken twice each month in 1950.
May

O-6
G-12
12-24
24-36
36-48
48-60

-

July

June

Mulch

Bare

Mulch

20.8
15.8
13.3
2.3
0.4
1.5

17.3
14.3
9.5
0.3
0.7
2.0

12.1
10.6
10.4
3.2
1.0
1.7

Bare
____

Mulch

5.9
0.6
0.1
0.5
0.2
0.8

6.5
5.3
3.1
0.7
0.7
2.2

by Albertson (1937), was subtracted
from total moisture content to find
approximate
ava#ilable moisture.
Data on available moisture content
on the mulched and denuded c*uadrats in the upland short-grass habitat are presented in Table 3. The
data are averages of two readings
per month, but in several cases the
biweekly data are more revealing.
There were no significant differences in moisture content by
May 9, but on May 22 the surface
6-inch depth under mulch contained
18.2 percent available moisture as
compared to 12.5 percent in the
bare quadrat. Near the end of
June, under unusually high temperatures and deficient rainfall, available moisture in the top 2 feet of the
mulched area was 6 percent but less
than 1 percent on the bare area.
Rainfall during July and August
was above average. By early September, moisture had penetrated
the mulched soil nearly to the 4-foot
depth, and there was 8 percent
available moisture from 3 to 4 feet.
In the bare area only the top 2 feet
of soil was moistened and there was
less than 1 percent at the 3 to 4
foot level. Thus, mulch was ap-

August
Bare

Mulch

4.0
-1.0
-0.4
-0.5
-0.6
0.5

14.3
10.4
5.9
2.2
-0.2
0.5

Sept.
Bare

13.5
7.1
2.1
-2.2
-2.2
-1.7

12.3
12.4
11.8
9.2
4.8
1.7

8.1
9 .6
7.9
0.8
0.5
1.3

-

Summary
Amounts of mulch on mixed
prairie grassland ranged from 900 to
22,610 pounds per acre due to
variations in site, species and condition of grazing. Tall grasses produced larger amounts of mulch than
short grasses on ungrazed areas, but
less mulch remained on grazed tallgrass sites.
Vegetation placed on the soil and
allowed to decompose under natural
conditions was mostly disintegrated
after three years. Approximately
half the initial weight was lost
during the first year.
Mulch reduced soil temperatures
and retarded evaporation. Its effectiveness in reducing evaporation
was greatest when the surface soil
was moist; evaporation losses were
not in direct proportion to depth of
mulch.
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T

HE role of many animals as
agents in the dissemination of
plants is well established. Not’ only
do animals spread plants by attachment of plant parts to their bodies,
but also by ingestion at one location and discharge at another. The
purpose of this study was to determine the kinds of seed that were
viable after passage through sheep
and deer grazing under range conditions on the Hopland Field Station, Mendocino County, California.
The Station is owned and operated
by the L-niversit,y of California as a
range sheep experimental area. The
vegetational types on the Station
are mostly oak-woodland, annual
grass, chamise, and small areas of
mixed brush and dense oak. Precipitation is between 40 and 50
inches per year and falls during the
winter. There is practically none
from June to October.
Literature

Review

pests such as mesquite (Glendening
and Paulson, 1950) and Macartney
rose (McCully, 1951), or weeds in
and
(Harmon
cultivated
crops
Keim, 1934). One paper indicates
that sheep will pass viable seeds of
weeds of cultivation (Harmon and
Keim, 1934) and two the seeds of
mesquite (Glendening and Paulson,
1950 ; Fisher, 1947). No papers were
found that indicate seed will pass
through deer in viable condition.
Speculation has been that the proportion of seeds passed depends on
the degree of food mastication.
Sheep and deer have similar masequipment
and habits.
ticating
Nothing was found in the literature
to indicate the role sheep and deer
might have played in the spread of
many plants over California ranges,
although a good deal could be inferred from the work with other
animals outside the State.
Methods

During 1952, Dr. William LongAre sheep and deer effective
hurst was autopsying Columbian
agents in the dissemination of seeds?
black-tailed deer a,nd domestic sheep
Have they been responsible at least
on the Hopland Field Station for
in part for the spread of desirable
studies of food habits, parasites and
and undesirable plants? Much has
Upon
request
he
reproduction.
been written on the subject of seed
viability after their passage through . saved samples of pellets from t)he
colons of 24 sheep alld 34 deer colanimals.
For
example,
McAtee
(1947) reviews nearly 100 articles on lected. The collections were made at
the approximate rate of five sheep
the dispersal of viable seeds by
and five deer per month between
birds. Previous studies have estab*July 1 and December 3, 1952. Rulished two points: that seed conmen samples of all animals, except
sumption by animals aids seed dissix of the deer, were taken. The
persal and that some seeds show
analyses of these were made by Mr.
improved germination by passage
Howard Leach of the California Detjhrough the digestive tract (Burton
partment of Fish and Game Food
and Andrews, 1948; Krefting and
Habits Laboratory, Berkeley, CaliRoe, 1949). These plants may be
fornia.
desirable forage grasses (Burton and
Germination of seeds in the pellets
Andrews, 1948)) undesirable range
259

was attempted by two methods during the winter and spring of 195253. Approximately 2 grams of pellets from each animal were lightly
pulverized and planted in flats containing white sand. These were
placed in a greenhouse and maintained until positive identification of
the plants could be made. This is
referred to as trial I. The second
trial was with the same a,mount of
fecal material placed in petri dishes
for germination at room temperatures for four weeks. The number of
seeds which germinated 1va.s generally higher in the samples placed
in petri dishes than in the greenhouse. However, the correlation coefficient between the number of
germinated seeds obtained in the
two procedures was very high and
significant at the 0.01 level. The
high correlation indicates that the
data from the two trials show similar trends, even though the different
methods prevent consideration of
the two trials as replications.
Results
Seeds of ten grasses, two grasslike species and eight broadleaved
herbaceous plants were germinated
and grown until the species could be
positively identified. Ten of t,he
total were found only in sheep pellets, five only in deer pellets and five
in both (Table 1). Seeds of woody
plants did not germinate and none
were found in a cursory examination of the fecal material. Additional ungerminated seeds of the
above 20 plants and a few other
species were present.
A total of 1,344 seeds germinated
in the two trials with sheep pellets
for an average of 13.8 seedlings per
air-dry gram of material or 56.0 per
animal with an average sample of
4.1 grams. Similar data for deer
were 234 germinated seeds, 1.8 seedlings per gram and 6.9 per animal
wit)h an average sample size of 3.8
grams.
Toad rush (Juncus bufonius) was
by far the principal species from the
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1. Number of viable seed found in pellets from 34 deer and 24 sheep
3, 1952
autopsied between July 1 and December

No. of seeds
germinated

Trial I
Grasses
Grass-like plants
Broadleaved
plants.
Total

4

Total
For both trials
Average number per gram oj
air dry pellets.
Average
number per anima
(approx. sample 4 grams).

of animals

No. of seeds
germinated

No. of animals

65
9

4
11
3

221
283
30

19
18
9

78

12

534
--__--

22

5
128
18
5

9
753
48

4
20
9

156

810
--_-_-

20

___Trial II
.
Grasses
Grass-like plants.
Broadleaved
plants.
Wheat

No.

1.8

13.8

6.9

56.0

pellets of both animals. For sheep it
composed 77 percent of the total
number of germinated seeds, and
82 percent for deer. Bermuda grass
(Cynodon dactylon) was the only
grass species that germinated in
large numbers, but it was present
only in sheep pellets. The other species contributed small numbers of
seeds to the total.
The sheep pellets with large numbers of viable seed were collected in
September and July from seven animals that had been grazing in areas
with a high proportion of brush. For
deer about half of the viable seeds
were in the July collections; a third,
in the October group; and the.others
were low. The pellets from five animals contained most of the viable
seed. These animals were collected
where oak-woodland and annual
grasses were the largest vegetational
types. Regardless of the types, rumen analyses of the seven sheep and
five deer indicate that the former
were grazing primarily on grasses,
and the latter on woody plants.
Toad rush germinated from pellets of both sheep and deer collected
throughout the July to December

period. Bermuda grass was only in
the pellets of sheep collected after
the first of September. Other species
were scattered with no apparent
seasonal pattern for either deer or
sheep. In fact, correlations of number of germinated seeds with age,
sex, and condition of the animals
were not evident.
All of the species found to germinate in the pellets are very common on or near moist soil surrounding springs on the Hopland Field
Station. Aside from the grass-like
plants, Bermuda grass is the most
common of the moisture-loving species, and it often forms dense sod on
moist soil. These areas are grazed
very severely, especially after the
annual vegetation of drier sites has
matured, because the plants remain
green throughout the summer dry
period.
Of the 20 species found to germinate, 13 were introduced into
California and seven are native.
Since these seeds were voided in
viable condition, it seems reasonable
to conclude that sheep and deer
have contributed to the spread of

the many introduced plants on Calif ornia ranges.
These animals can be important
in the continuous movement
of
weeds into cultivated fields. The
case with Bermuda grass illustrates
the point. It was introduced into
California prior to 1860 and has become very widely spread in regions
with mild winters (Robbins, 1940).
In cultivated areas the vehicles of
its spread are many-by
machinery,
in livestock feed, with seed of cultivated plants, etc. On range land
its overall distribution is wide but it
is confined locally to wet areas and
in a discontinuous manner. Man’s
activity with machinery and seeding
has been slight on most ranges. The
spread of Bermuda grass, then, can
probably be attributed to animals
for the most part. Bermuda grass is
listed as a minor noxious plant in
California, and it is a troublesome
weed in cultivated fields. However,
on the Hopland Field Station it is a
desirable forage plant. California
law prohibits the sale of grass seed
that is contaminated
with more
than nine Bermuda grass seeds per
pound. Many farmers and ranchers
move livestock from ranges and
pastures to utilize the crop aftermath. If these animals have been
grazing on Bermuda grass with mature seed, they can be expected to
carry that seed to the cultivated
field, along with many other kinds of
seed. On the basis of these data and
other published reports, animals
should be held on a weed free diet
for a minimum of 72 hours if they
are suspected of carrying the seed
of noxious plants in their digestive
tracts. This will reduce the possibility of their contaminating clean
fields or cleaa ranges.
On the other hand, animals undoubtedly have aided in the spread
of desirable forage plants. Burton
and Andrews (1948) mention cattle
as a factor in the spread of carpetgrass in the South and suggest this
method as an aid to reseeding in the
piney woods. At least one rancher in

VIABLE
Lake County, California has fed bur
clover to sheep in order to spread
it over his range land. Jones and
Carroll in California (1953) have
found that establishment of smilo,
and in a few cases rose clover, was
attained by feeding seed to cattle.
Hardinggrass, ryegrass and yellow
blossom sweet clover failed in the
same experiment. They determined
that these seeds will pass through
cattle in viable condition, but there
is a marked percentage difference
between germination and establishment. The practicality of this
method of reseeding range lands is
yet to be determined.
Examination of the rumen contents of the same animals from
which the pellets were obtained indicated that seeds of many species
were consumed. Fifteen grasses,
eight woody plants, and ten broadleaved herbs were found. Of these,
at least 26 were not found to germinate in the pellets. All seeds except wheat and acorns contributed
a very small amount to the diet of
the animals studied. On the other
hand, the seed of several species had
a high frequency of occurrence
which indicates that they were eaten
more or less continuously. Differences between the kinds of seed in
the rumen and in the pellets are to
be expected for several reasons.
Many of the seeds consumed would
be destroyed by the mastication and
digestion processes. For example,
seeds of soft chess (Bromus mollis)
were not found in the pellets, but
yet they occurred in the rumen of
20 animals. Animals do not choose
the same forages each day. Wheat
seeds were found in the rumen of
one sheep, but not in the pellets,
and vice versa, with one deer. A major number of the viable seeds were
very tiny and could have been overlooked in the rumen analysis. On the
other hand, tiny seeds with hard
coats are the most likely to go
through the digestive tract un-

SEED FROM

SHEEP AND

DEER

harmed and these may not have
germinated because of dormancy.
Seeds of grasses and herbs germinated in approximately 91 percent of the samples from sheep, but
only 41 percent from deer. The
number of non-woody species of
seed in the rumen was 23 for sheep
and 8 for deer, only 2 of which were
not present in sheep rumen. Seeds
of eight woody species were found
in deer rumen while only one
(acorns) was also present in sheep.
The general concept that sheep
show greater preference for grasses
and herbs than deer is substantiated, although considerable seasonal variation exists. The average
diet of the sheep in this study as
determined by stomach analyses
was approximately 90 percent grass,
8.5 percent browse, and 1.5 percent
forbs. For deer, the portions were 7
percent grass, 91 percent browse,
and 2 percent forbs. Green grass
composed as much as 70 percent of
the deer’s diet in January, February,
and March, coincident with the
growing season. Browse reached a
high of 25 percent in the sheep’s
diet during the summer months.
Conclusions
Throughout the study the inconsistencies from one individual animal to another were striking. One
animal had numerous viable seeds
in the pellets; another had none.
Seeds in the rumen and seeds in the
pellets were almost totally different.
Rumen contents were different for
animals collected on the same date.
Sheep and deer gave different results. In view of these wide variations from pellet samples of 58 animals, for which rumen analysis was
also available for 52, the sample
seems small to draw detailed conclusions. However, the data and
their possible interpretation would
indicate the following:
1. Sheep and deer consume the
leafage and seeds of many na-
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tive plants in amounts varying
by individual preferences, season, availability, and probably
other reasons.
2. A portion of the seeds consumed pass through these animals in viable condition; the
portion being dependent on
the nature of the seed and
characteristics of the animal
and being impossible to determine with uncontrolled animals on native ranges.
Sheep and deer have contributed to the spread of plants
onto
California
introduced
ranges.
Sheep, in particular, and deer
may carry seeds of noxious
plants to cultivated fields and
possibly could be utilized to
spread desirable forage species.
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increase of human habitation has resulted in a restriction of winter deer range throughout
the West. This problem is particularly acute in northern Utah. Deer
numbers have in many places increased concurrently with the decrease in available range, resulting
in damage to urban as well as rural
and high death loss
property,
among the animals. A knowledge of
the preferences shown for the plants
present on these ranges is desirable
in the solution of these problems,
and this need gave rise to the studies
reported here.
Deer were held in captivity and
fed browse plants during the winter of 1947-48 (Smith 1950). The
preference ratings assigned in this
study were based upon the comparative consumption of the species
involved. This method is suitable
only where animals may be held in
captivity. Moreover, some question
exists as to the validity of consumption data, as a basis for rating
plants, for presumably these data
integrate the ease with which forage may be secured with the preference of animals for the plant.’
Forage
preferences
of
game
animals have been determined by
field observations of the time spent
in browsing (Dixon 1934, Robinson
1937, Snyder 1937, and Deen
1938). In an effort to relate time
spent in browsing to the amount of
herbage actually secured, both of
these methods were tested under
controlled conditions.
HE

Methods of Study
Deer were held captive in pens
and given free choice of several
forage species. Four deer, two
yearling does, a three-year-old doe,
and a three-year-old buck were used
during the first winter (1950-51).
Four different deer were used the
second winter (1951~52), a yearling
buck and three yearling does.
The browse material was collected
in the vicinity of Logan, Utah, as
needed. Each species of browse was
tied into three bundles. An attempt
was made to include similar sized
material in each of the three
bundles. Each bundle was then
weighed. One bundle was placed in
the feeding pen for the deer to
browse. The remaining two bundles
served as checks to correct for
losses or gains of weight due to
factors other than browsing by
deer, including transpiration and
evaporation.
Bundles of several species were
placed in feeding pens at the same
time. Species were randomized as to
their position in the feeding rack.
If one species was completely consumed, it was replaced by another
bundle of the same species. Every
effort was made to have all species
being studied available during the
entire period of the feeding trial.
The deer were let into the feeding
pens twice each day and allowed
to feed as long as they chose. Only
one deer was allowed in a feeding
pen at a time. This procedure was
continued for several feeding periods
until fairly heavy utilization had
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been obtained. The bundles were
then removed and another trial
begun.
An observer watched whenever
the deer were in the feeding pens to
record the time spent on each species and other pertinent observations.
During the first winter, four
feeding trials were completed in late
December and four during the
latter half of March. Fifteen of the
major winter browse species present
in the vicinity of Logan were fed in
each of the eight trials. It became
apparent that accurate preference
ratings could be determined for
only those few species which were
eaten in quantity. The remainder
were so lightly browsed as to make
ratings
hazardous.
comparative
Moreover, the number of species
handled complicated the problem
of securing accurate records.
During the second winter the
number of species fed was reduced
to six. Four species which had been
browsed upon 81 percent of the
total feeding time during the first
winter were believed to be reasonably well rated, and so were excluded from the second-year trials.
These were: bitter-brush (Purshia
tridentata), curlleaf mahogany (Cercocarpus Zedifolius), a hybrid mountain mahogany (C. Zedifolius x C.
montanus), and cliff rose (Cow&a
stansburiana). The other exclusions
were plants of uncommon occurrence, or plants which had notI been
grazed upon the first winter.
By reducing the number of
species fed to six, it was possible to
use a feeding design which gave a
more precise measure of preference
than could otherwise have been
obtained. This plan is a balanced,
incomplete
block and has ten
replications within each of two
blocks, making a total of twenty
trials. Three of the species studied
were fed at a time. Each species
was offered ten times in different
combinations.
(See Cochran and
Cox 1950, p. 329, plan 11.5)

DEER
Table

1. Summary

FORAGE

of feeding
consumption

PREFERENCES

activity of deer during the winter
per minute during both winters

Species

Average
feeding
time

Maximum
feeding
time

(minules)

(minutes)

Number o
times fed
upon

(Zonsumption

Per Minute
of Feeding

(grams,
air-dry)

14

2.9

19.0

152

6.6

14

2.3

19.5

72

6.0

13

1.1

9.5

86

4.5

13

1.2

6.0

49

3.5

13

0.7

4.0

47

3.1

12

1.5

7.0

19

3.3

12

0.8

3.5

41

3.1

13

1.0

8.0

33

3.2

12

0.4

2.0

21

2.3

9

0.4

1.3

32

5.8

2

1.0

4.5

20

4.1

0

0

0

0

4.92

5

0.2

0.5

5

-

5

0.6

2.5

6

-

3

0.2

0.7

5

-

.

Results and Discussion
of

Animals

While the notes made on feeding
activity were intended primarily to
discover the time spent feeding
upon each species, it was possible to
secure other data from them. Such
data from the first year’s observation are shown in Table 1. The data
were based upon 14 feeding periods
during 10 calendar days, two deer
being observed at each period. The
number of times fed upon is the
number of visits to each species
during which some browsing took
place.
A considerable agreement exists
between the different rankings, in

days.

that for the more desired species the
individual feeding period was long
and the number of visits was large.
However, ranking the plants according to any one column would
give different results. Willow (S&%x
exigua), for example, would rate
higher on the basis of the number of
times it was visited than it would
upon the average time it was fed
upon. It is of interest to note that
the average time spent foraging
was less than a minute for 8 of the
15 species.
The data suggest problems that
exist in evaluating species based
upon limited observation.
Sagebrush (Artemisia tridentata) was
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not eaten during the tests made the
first winter. Only once was it approached. During the second winter
more time was spent upon it than
scopuupon juniper
(Juniperus
Zorum). Rabbit brush (Chrysothumnus nuuseosus) appears, from the
data in Table 1, to be fairly attractive. However, on only one day
was it browsed upon and except for a
fraction of a minute, by only one of
the animals. No satisfactory basis
for objectively
integrating
such
observations as this into the final
rating suggests itself. Obviously,
use of a plant essentially by one
deer on one day, though fairly
heavy, requires modification of the
rating attained either on the basis of
time or forage consumption. From
our observations, it is not possible
to know how often such sporadic
occasions of heavy use of certain
plant species occur.
Comparison

l Fourteen feeding periods during 10 calendar
2 Data available for 1951-52 only:

Behavior

-

x C. mon

(maple)
Sambucus coerulea
(elderberry)
Juniperus utahensis
(Utah juniper)

AND

of 1950-51 and

195041 Feeding Activity’

Number
If period!
fed upon

(oak)
Cercocarpus montanus
(mountain mahogany)
Salix exigua
(willow)
Prunus virginiana
(chokecherry)
Amelanchier alnijolia
(serviceberry)
Juniperus scopulorum
(Rocky Mountain juniper)
Chrysothamnus nauseosus
(rabbit brush)
Artemisia tridentata
(sagebrush)
Acer grandidentatum

Feeding

ON TIME

-

I

Cercocarpus ledijolius
tanus
(hybrid mahogany)
C. ledijolius
(curlleaf mahogany)
Cowania stansburiana
(cliffrose)
Purshia tridentata
(bitterbrush)
Quercus utahensis

BASED

Weight

of

Feeding

Consumed
Preference

Minutes

as Methods
Ranking

and
of

Each of the species fed during the
first winter’s trials was ranked
numerically both on the basis of
total time spent and total weight
consumed. The species tested during
the second year of this study were
ranked on the basis of adjusted
means both for feeding minutes and
weight eaten (Table 2).l
The correlation between the two
methods of ranking was determined
for each year’s data. The correlation was significant at a probability
level of 1 percent for the first year’s
data and at 5 percent for the
second year’s data. Thus the two
methods gave approximately
the
same preference ranking for the
species tested.
In order to test the relative
efficiency of the two methods of
preference determination, the coefficients of variation
of the individual species were computed for

1 Adjusted means used because of the
small number of degrees of freedom as
outlined by Cochran and Cox, 1950, p. 324.
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Table 2. Rankings of species based
upon browsing
time and forage
consumption
Nusnn;tdabIk

Species
Time
spent

Winter

consumed

1950-5

Hybrid mahogany
Curlleaf mahogany
Cliffrose
Bitterbrush
Oak
Mountain mahogany
Willow
Chokecherry
Serviceberry
Rocky Mtn. juniper
Rabbit brush
Sagebrush
Maple
Elderberry
Utah Juniper
Winter

Wtfht
forage

1
2
3
4
7
8
6
5
11
10
9
15
13
12
14

1
2
3
5
4
9
6
14
10
8
7
13
12
11
15

1951-52

Oak
Mountain mahogany
Chokecherry
Serviceberry
Rocky Mtn. Juniper
Sagebrush

both time spent and weight consumed. These coefficients were determined for the four species upon
which the deer spent the greatest
amount of time during the first
year and for five species of the six
tested during the second winter.
Rocky Mountain juniper was not
included in these calculations because there was some question
regarding the accuracy of the weight
record. Temperatures
were sufficiently low to cause it to become
brittle and shatter with handling. It
is possible that part of the foliage
was lost between weighings as a
result.
Statistical
analysis showed no
difference between the efficiency of
the two methods
of preference
rankings. Similarly the quantity of
material consumed from the various
species cannot be accurately esti-
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mated by observation of feeding
minutes, for deer consume forage
from different species with varying
degrees of efficiency
(Table
1).
Probably
neither feeding time
nor forage consumed may be said to
be entirely satisfactory as a basis
for evaluating forage species. Under
controlled conditions such as here
existed, determination
of feeding
time is the simpler. It is doubtful,
however, that accurate
observations can be made in the field.
only if plants
were
Moreover,
equally rewarding for foraging effort would it be justified to consider time spent as a satisfactory
rating index.
While forage consumption may
not represent desirability of forage,
within the limits of availability it
probably comes nearer to evaluating the significance
of the individual species. It must be recognized, however, that under the
conditions existing in this study,
determining forage consumption is
laborious and few animals can be
handled. Moreover, shattering of
vegetation
during handling may
introduce some errors.
Unquestionably,
the results secured during short feeding periods
may be affected by conditions existing at the time of the test and may
not be consistent with tests conducted over a long period of time.
It will be noted that sagebrush was
not observed to be eaten during the
first winter. It was of considerable
importance during the second winter
as it was during the 1947-48 tests
(Smith 1950a). Such behavior may
relate to external factors or to
seasonal changes in the desirability
of the forage. During the course of
feeding browse species there appeared to be some relationship between temperatures and consumption of sagebrush. Upon analysis,
however, no correlation between the
daily level of consumption of sagebrush and minimum
or mean
temperatures
was found. It may

however, be significant that during
the prolonged feeding period during
194748 consumption remained low
until late in January rising after a
period of sub-zero temperatures.
Thereafter
daily consumption remained high with few exceptions irrespective of the temperature until
early in March. It would thus
appear more likely that seasonal
differences, perhaps in essential oil
levels influenced by temperatures,
may explain the erratic preference
shown for this species.
Because of the shortcomings of
either time-spent or consumption
methods, the results of the present
study were combined with the
rankings as determined
by the
former study (Smith 1950). The
following classification is proposed ;
which follows the numerical ratings
secured except for rabbit brush:
Class I. Plants which are both
preferred and productive of grazing
e$or t
hybrid mahogany, curlleaf mahogany, cliffrose, bitterbrush
Class II. Plants either well liked
but unrewarding or moderately palatable and productive of grazing e$ort
oak, mountain mahogany, willow,
chokecherry, serviceberry
Class III. Plants of low palatability,
acceptable in moderate amounts
Rocky Mountain juniper, sagebrush
Class IV. Plants lightly eaten or not
at all except in the absence of other
forages
rabbitbrush, Utah juniper, elderberry, maple
Summary
Feeding tests of captive deer were
conducted during the winter of
1950-51 and 1951-52 in an effort
to determine relative preferences of
browse plants common to northern
Utah. Data were secured on two
bases, the time spent browsing each
species and the amount of forage
consumed. There was no relation
between time spent feeding on a

EFFECTS
species and the amount of feed obtained from it.
Neither basis is a completely
reliable index to forage preference.
However, volume consumed more
closely relates to the diet and the
importance of a plant as a source of
forage under a particular set of
conditions. Time spent browsing is
not indicative of diet.
A proposed rating classification
for winter browse is present which
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is felt to be more meaningful than
to attempt numerical ratings or to
list plants in definite order of preference.
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HE effects of fire on vegetation
have been debated from earliest
times. This is especially true where
man has attempted to study or control natural grasslands. In spite of
the general acceptance by investigators (Gleason, 1913, 1923; Sauer,
1950; Humphrey, 1953) that native
grasslands are subject to frequent
and sometimes extensive burning,
man’s interpretation of the value of
fire as a tool for pasture improvement has fluctuated greatly. The
empirical knowledge of the practical
land manager has usually led him
to regard fire as a useful and sometimes necessary tool. Conversely, investigations carried on at stations
in various sections of the country
have sometimes
indicated
detrimental effects.
Aldous (1934) studied the effects
*of burning on the bluestem pastures
of eastern Kansas and concluded
that
“. . . burning seems to be
highly desirable if not essential on
bluestem
pastures
about
every
other year. . .” Hopkins, Albertson

and Riegel (1948), in studies on the
burning (late March) of the native
mixed grass pastures of western
Kansas, found that “. . . the detrimental effects of pasture burning,
either accidentally
or otherwise,
cannot be over-emphasized.” A reduction of 40 percent in total forage
production was noted by Elwell,
Daniel and Fenton (1941) following
fall burning for two consecutive
years on native pastures in northcentral Oklahoma.
They further
noticed a decrease in the nitrogen
and organic matter of the soil and
an increase in soil and water loss.
Annual spring burning has been
found by Curtis and Partch (1948)
to be essential in the re-establishment of native prairie on abandoned
farmland in southern Wisconsin.
One of the most characteristic
attributes of prairie vegetation is its
versatility even under undisturbed
conditions. Prairie vegetation constantly varies because its many
component species respond, each in
its own way, to the multitude of
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environmental changes (biotic, climatic, etc.) occurring concurrently
in the plant community. When the
additional factor of fire is superimposed upon this already delicate
sub-balance of natural:[forces, the
responses of each species of the
prairie community
become even
more complex. Thus, the conflicting
results obtained by workers in various parts of the grassland formation
are to be expected since the many
studies have been carried out under
a wide range of experimental conditions (climate, soils, time of burning, etc.) and their results are not
directly comparable. It is suggested
that the place of fire in grassland
management will be resolved only
after considerably more experimental evidence is available from local
areas and, at that time, the mosaic
of local studies will demonstrate
the general nature of the phenomenon.
The purpose of the present study
is to determine the effects of fire on
mulch depth, flower stalk production, estimated cover and plant
heights of the vegetation of a dry,
thin-soil prairie along the prairieforest border region of Wisconsin.
It is hoped that this basic information may be of aid to the range
manager in his quest for a better
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a wide range of experimental conditions (climate, soils, time of burning, etc.) and their results are not
directly comparable. It is suggested
that the place of fire in grassland
management will be resolved only
after considerably more experimental evidence is available from local
areas and, at that time, the mosaic
of local studies will demonstrate
the general nature of the phenomenon.
The purpose of the present study
is to determine the effects of fire on
mulch depth, flower stalk production, estimated cover and plant
heights of the vegetation of a dry,
thin-soil prairie along the prairieforest border region of Wisconsin.
It is hoped that this basic information may be of aid to the range
manager in his quest for a better
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understanding of the fundamental
commodity of range productionthe range plants.
Study Area
The area under study is a native,
thin-soil prairie located along a
low ridge two miles southwest of
Arena in Iowa County, Wisconsin.
Located in a non-glaciated region,
the general topography consists of
low ridges (200 feet or less) alternating with rather wide valleys.
The ridges are composed of a dolomite which, upon weathering, gives
rise to a fertile soil. An analysis of
soil taken from the prairie gave the
following results (in available p.p.
m.): Ca, 5,000; Mg, 450; P, 5; K,
160; NOs, 8; and NH3, 3. The soil
was found to have a pH of 8.0 and
a water-retaining
capacity of 61.8
percent. The soil depth varies from
0 to 18 inches, with a modal depth
of about 3 inches. The prairie is
located on a gentle slope (about 5”)
with a western exposure. Climatic
records from the nearest weather
station at Dodgeville, 16 miles to
the southwest, yield the following:
average annual precipitation,
31
inches ; January average temperature, 16°F; July average temperature,
71 O F; and an average growing season of 146 days.
The weather records from the
Dodgeville station show that the
first four months of the 1952 and
1953 growing seasons (April through
July) were similar with a total of
about 16 inches of precipitation well
distributed through these mohths.
The records for August and September, however, show that
these
months were warmer and drier in
1953 than in 1952. In 1952 a total
of 6.8 inches of rain was well distributed through the period. During
the same period in 1953 only 4.8
inches were recorded of which nearly
half fell during a rainstorm on August 2. The next measurable rain
was recorded on September 4, when
0.33 inches fell.
The area consists of about four
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acres of undisturbed native prairie
with little bluestem (Andropogon
scoparius), big bluestem (A. gerardi) , Indian grass (Sorghastrum
nutans) and side-oats grama (Bouteloua curtipendula) as dominants.
A total of fifty-two species were
recorded as present in the stand.
During the second week in April,
1952, an accidental fire occurred on
a portion of the prairie. Since that
time, no unnatural disturbances of
any kind have occurred on the area.

by each species was estimated with
the aid of a previously prepared
card ruled to show the exact size of
various areas in square feet. This
card was carried by the observer in
the field so that direct comparisons
of areas could be made. Plant
heights were measured directly in
inches for the five most important
grasses. Thirty individuals of each
species were sampled in the burned
and unburned areas. Mulch depths
were measured directly at thirty locations in each area. Data for all
species found to have an estimated
cover of 1.0 percent or greater in
any area are presented in Table I.

Methods
A permanent line was established
along the boundary between the
burned and unburned areas. Side
lines, ten paces apart, were then
staked out at right angles to the
center line and extending in both
directions from it. Quadrats were
placed at ten pace intervals along
these side lines. Eighty l-squarefoot quadrats were used to sample
the burned and unburned areas on
September 15, 1952 and September
19, 1953.
The numbers of flowering stalks
for each species were counted directly while the cover contributed
Table

1. Estimated

cover, flower
unburned

Results
Mu&-The
mulch depth in
September, 1952 was 2.3 inches on
the unburned part of the stand
while no mulch cover existed on the
burned area. This would indicate
that the removal of organic debris
by fire from the burned area was
complete and therefore the samples
taken in September, 1953 from this
area must represent the amount of
mulch produced by one growing
season. The mulch depth on the un-

stalk production

and plant height

on burned

and

prairie in 1952 and 1953
Burned

Unburned

Species
‘lant height) Est. cover

Plant height

~~
%

no./sq.
ft.

in.

%

no./sq.ft.

in

1952
Azure aster..
. ..
Big bluestem.
. .
Goldenrod.
.
Indian grass.
.. .
Little bluestem.
Prairie dropseed.
.
Side-oats grama. . .

.
..

...
.
. .
.
..

Azure aster .............
Big bluestem. ..........
Goldenrod. .............
Indian grass. ...........
Little bluestem. ........
Prairie dropseed. .......
Side-oats grama. .......

~__

1.16
3.29
1.16
0.36
2.23
2.73
1.09

0.3
1.7
0.3
0.3
18.6
1.28
0.7

0.69
2.00
0.56
3.42
22.94
1.67
1.58

0.1
0.2
0.2
0.5
6.5
0.1
0.5

52.6
57.0
35.1
35.7
32.0

36.3
40.2
24.6
26.8
26.9

-

0.80
2.14
0.35
2.78
21.86
0.09
0.87

1.15
1.56
0.75
1.58
22.31
1.77
0.78

45.5
50.6
31.3
31.1
27.2

0.2
0.1
0.1
0.5
2.6
0.1
0.4

40.0
40.7
26.6
26.5
29.4

EFFECTS
burned area increased only slightly
(from 2.3 inches to 2.5 inches) as a
result of the 1952 growing season.
Conversely, the vegetation on the
burned area produced a mulch 0.68
inches deep, about xth the total
amount on the unburned prairie,
during the first growing season. At
this rate, four or five years would be
required for the vegetation to completely replace the mulch removed
by the fire.
Flower Stalk Production.-A
comparison between the burned and
unburned portions of the prairie in
September, 1952, near the end of
the first growing season, showed
that three species produced more,
three species produced about the
same number, and one species produced fewer flowering stalks on the
burned than on the unburned part
of the prairie (Table 1). Prairie
dropseed (Sporobolus heterolepis)
showed the most conspicuous difference with the production of twentyfive times more flowering stalks on
the burned than on the unburned
area. Big bluestem and little bluestem, the principal dominants, also
showed considerably greater production of flower stalks following the
fire. The production of flower stalks
by these two species was respectively six times and three times
more on the burned than on the
unburned area. Side-oats grama,
goldenrod (Solidago nemoralis) and
azure aster (Aster axureus) showed
no apparent stimulation or retardation of flower stalk production due
to the fire during the first growing
season following the burn. Indian
grass, with only S/th the number of
flowering stalks produced on the
burned as compared with the unburned area, was the only major
species to suggest detrimental effects by fire to flower stalk production.
Observations at the end of the
season showed
second growing
smaller differences in the production
of flower stalks between the burned
and unburned areas. The responses
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of the dominant grasses of the prairie, with the exception of Indian
grass and side-oats grama, tend to
suggest that burning stimulates
flower stalk development even into
the second year since these species
all retained levels of flower stalk
production about twice that of the
unburned parts of the prairie. During the second year, flower stalk production in Indian grass and side-oats
grama was about the same in both
parts of the stand.
If data from the unburned part of
the prairie are compared for the
two years of the study, it is clear
that a general decline in flower
stalk production occurred in 1953
which cannot be explained by fire.
In general, this amounted to a decrease of 50 percent. The obvious
variable factor between the two
years is weather. An examination of
the weather data presented above
would tend to suggest that the
hotter and drier conditions of the
later summer months of 1953 were
responsible for this difference.
Estimated Cover.-Near the end of
the first growing season following
the burning, two species had more
and two species less estimated cover
on the burned than on the unburned
area. The remaining three species,
big bluestem, azure aster and sideoats grama, showed little response
to burning during the first year of
the study. The most striking change
occurred in prairie dropseed which
had thirty times more estimated
cover on the burned than on the
also
unburned area. Goldenrod
showed substantiallymore estimated
cover in the burned area. On the
burned area, the cover of little
bluestem and Indian grass was estimated to be one-tenth and oneseventh, respectively, of that found
on the unburned area. Perhaps the
most significant contrast was found
in the total estimated cover-28.89
percent for the unburned and 12.02
percent for the burned area. The
major cause for this difference was
the reduction in cover of little blue-
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stem, which represented about twothirds of the total cover in the unburned part of the stand. In the
burned area, it accounted for only
about one-tenth of the total cover.
Examination of cover in 1953
showed a remarkable similarity be-,
tween the two parts of the stand.
Again, this is revealed most clearly
in a comparison of the data for
total estimated cover: 32.86 percent
for the burned and 29.90 percent for
the unburned parts of the stand.
This was largely due to the recovery
of little bluestem from 2.23 percent
in 1952 to 22.94 percent in 1953 on
the burned part of the prairie. Indian grass, which had been reduced
considerably during the first growing season following the fire, seems
to have recovered and, in fact, increased during the second growing
season. Side-oats grama produced
slightly more cover on the burned
area for both years, while its flower
stalk production remained almost
constant.
Since the unburned area served
as a control in the study, it is of
interest to compare the unburned
part of the stand for the two years
of the study. Big bluestem and
Indian grass showed slightly more
cover in 1952 than in 1953. On the
other hand, prairie dropseed had
about thirty times more cover in
1953 than in 1952. This difference
in prairie dropseed, along with minor contributions from other species,
was enough to offset the losses sustained by big bluestem and Indian
grass. Little bluestem, the most important single species in the stand,
showed little change.
Plant Heights.-During
the 1952
growing season all of the five species examined were taller on the
burned than on the unburned area.
This difference varied from 7.0 inches in big bluestem to 3.8 inches
in little bluestem. Indian grass
showed a difference amounting t’o
6.4 inches while side-oats grama and
prairie dropseed were found to average about 4.0 inches more than
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on the unburned prairie. As with
flower stalk production and estimated cover, plant heights were
more similar between the burned
and unburned areas at the end of
two growing seasons than at the end
of one.
On the unburned part of the
stand, all species except side-oats
grama were shorter in 1953 than
in 1952. Since this area served as a
control for the study, it is clear that
some factors other than fire (probably weather among them) were
operating to produce this marked
reduction in plant heights.
Discussion
Most of the prairie species produced substantially
more flower
stalks and were taller on the burned
area of the prairie during the first
growing season following the fire.
These increases
agree with the
findings of other investigators. Curtis and Partch (1950) found that a
sixfold increase in flower stalk production and a 60 percent increase in
plant heights could be obtained by
removing the mulch, either by fire
or clipping, from plantings of big
bluestem. Reductions in cover were
noted in little bluestem during the
first growing season following burning in western Kansas (Hopkins,
Albertson and Riegel, 1948), and a
similar decrease was noted in the
present study. An explanation for
this sharp decrease in cover is suggested in morphological studies by
Evans and Grover (1940). They
found that, under controlled conditions, grass stems which produce
reproductive parts produce fewer
leaves than those which remain vegetative. Thus, the stimulation to
flower production caused by burning or mulch removal will necessarily reduce the number of leaves
produced and consequently
cover
will show a decline. This phenomenon, however, does not appear to
hold for all prairie grasses since
side-oats grama was not stimulated
to produce flowering stalks and prairie dropseed increased in both flower
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stalk production and in cover following the fire on the Wisconsin
prairie.
It seems clearly demonstrated
that the response of prairie plants
to fire varies according to species
and to the particular climatic conditions present during and following
the burning. From the data presented in Table 1 no general trends
can be established. Regardless of
the responses of a species to fire,
however, its deviation from its position in the unburned community
seems to be much less pronounced at
the end of the second growing season following fire.
Summary
Studies were made of mulch accumulation, flower stalk production,
cover, and plant height of important
grasses for two growing seasons in
the burned and unburned portions
of a thin-soil prairie in southwestern
Wisconsin.
A mulch cover 2.3 inches deep
was completely removed by fire
from the burned area. At the end
of the first growing season, the
burned prairie had produced 0.68
inches of mulch while 0.2 inches of
mulch were added to the unburned
area. At this rate of accumulation,
the mulch cover would accumulate
to its original depth in about five
years.
Flower
stalk
production
was
greatly stimulated, during the first
year following the fire, in prairie
dropseed
(twenty-fivefold),
big
bluestem (sixfold) and little bluestem (threefold). The only species
to show a sharp decrease in flower
stalk production was Indian grass
(fourfold). During the second growing season following the fire, the
burned and unburned parts of the
stand showed more similarity in
flower stalk production.
Prairie dropseed and goldenrod
were the only species to increase in
cover the first growing season following the fire; little bluestem and
Indian grass showed considerable
losses. By the end of the second

growing season, the total cover on
the burned prairie slightly exceeded
that on the unburned prairie, due
largely to the recovery of little bluestem and Indian grass.
Plant heights for five important
grasses on the prairie showed sharp
increases the first year following the
fire and a return to normalcy toward
the end of the second growing season.
It is suggested that a better understanding of the effects of fire on
native grasslands is to be found in
careful observations and measurements of the responses by individual
species within the grassland, rather
than the response of the “grassland community”.
The authors are indebted to Dr.
JOHN T. CURTIS, Botany Department, University of Wisconsin, for
suggestions in the preparation of
the manuscript.
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TECHNICAL
THE APPROXIMATION
OF
CATTLE DIET THROUGH
HERBAGE
SAMPLING
LOWELL

K.

HALLS

Range Conservationist, Southeastern
Forest Experiment Station,
Tifton, Georgia
A convenient
and expedient
method of expressing range forage
values is through analysis of certain
chemical and biological
factors.
Basic to this idea is the supposition
that, through herbage sampling,
the true animal diet can be simulated to a reasonable degree. Effective and reliable sampling is very
difficult and sometimes open to
question in the complex, heterogeneous vegetation
common
to
native range lands. Recent studies
and observations on “wiregrass”
range in south Georgia indicate
that close approximations of cattle
diet can be obtained by sampling
vegetation with special emphasis on
the consumption
ratio of plant
groups and the plant parts grazed.
In this study,l samples were obtained of actual cattle diet during
June and September for two herds
grazing separate but similar ranges.
Two individuals,
working separately and following each herd on
alternate days, made the herbage
collections. Gentle cattle enabled
the collectors
to observe very
closely the kind, portion and relative amounts of plants eaten. It was
assumed that forage intake by
cattle confined to definite range
units was similar over each two-day
investigations
by
the
U. S. Forest Service and Agricultural
Research Service of the U. S. Dept. of
Agriculture and the Georgia Coastal Plain
Experiment Station.
Acknowledgment
is mode to F. E.
Agricultural
Research
Knox,
Chemist,
Service,
Tifton,
Georgia, for chemical
analysis of forage samples.

NOTES

period. Also, the closeness with
which two individuals, working
independently, could agree in their
sample collections was assumed to
be an indication of how close the
actual cattle diet was approximated.
Individuals
collecting
herbage
Table

1. Estimates

of cattle diet and nutrient content of representative
samples from wiregrass range
Ratio

Plant

samples did not train or attempt to
standardize their procedures in the
June trials. Before the trials were
repeated in September the collectors spent several hours together
observing grazing animals and comparing techniques of herbage col-

of Plant

Species

Groups
Range
______

Collector

A

and

Grass

Species

Comprising

Cattle

1

Range

Collector

B

Collector

herbage

A

Diet

in June

Collector

B

2

Percelzt

Grasses

: Total

Pineland threeawn
Curtiss dropseed
Bluestems
Carpetgrass
Misc. grasses
Broad-leaved
herbs
Shrubs

88

86

88

89

3
1
50
7
27
8
4

1
1
27
29
28
13
1

9
5
23
18
33
10
2

6
14
24
22
23
10
1

Composition

of herbage sample
13.88
9.50
2.25
29.30
45.07
.21
.17

Ash
Crude protein
Ether extract
Crude fiber
N-free extract
Calcium
Phosphorus

Ratio

of Plant

(oven dry)

12.54
8.12
2.35
30.38
46.61
.21
.15
Groups

and

12.40
8.95
2.20
31.65
44.80
.21
.15

Grass Species
September

Comprising

10.00
7.63
2.11
32.95
47.31
.21

.12
Cattle

Diet

_

Grasses

: Total

Pineland threeawn
Curtiss dropseed
Bluestems
Carpetgrass
Fingergrass
Misc. grasses
Broad-leaved
herbs
Shrubs
Composition

’Cooperative

91

92
___~

Ash
Crude protein
Ether extract
Crude fiber
N-free extract
Calcium
Phosphorus

43
22
15
12
7
1
of herbage
6.69
7.24
1.99
33.30
50.78
.18
.15
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1
42
21
9
18
8
1
sample
8.86
6.89
2.05
32.90
49.30

.19
.15

(oven

94

90

1
1
41
17
20
14
6
-

35
19
14
21
10
-

-

dry)
8.63
6.84
2.01
34.00
48.52
.19
.13

8.93
6.64
2.06
34.45
47.92
.17
.12

in

270
lection. Evident
differences were
discussed and adjusted.
In June, the two collectors agreed
fairly closely on the ratio of plant
groups eaten, i.e., grasses, hroadleaved herbs and shrubs. There was,
however, considerable difference in
estimates of the ratio of grass species
eaten
(Table
1). The
greatest
variation was in the estimates for
Range 1. Comparison of notes and
discussion by collectors, after samples were taken, showed considerable variation in the amount of time
the cattle spent grazing different
grass sub-types on Range 1, thus,
accounting for variation in ratios of
plant species eaten. Cattle were
more consistent
in their grazing
habits on Range 2 and so, therefore,
were estimates of the cattle diet.
Composition of forage samples, as
shown by proximate chemical analysis, differed somewhat between
collectors and also between ranges.
However, taking into consideration
the great number and kinds of
plants eaten, the relative amounts
of nutrients in the herbage samples
were fairly similar. More important
than the magnitude was the consistency and trend of differences in

A COMPARISON
OF THE INCLINED
POINT
QUADRAT,
LINE
INTERCEPT
AND
SQUARE
FOOT
METHODS
FOR EVALUATING
COMPOSITION OF PASTURE
VEGETATION IN WEST TEXAS
Abstract of thesis submitted in partial
fuljillment
of the requirements for the
degree of Master of Science, Department
of Range and Forestry, Texas A. and M.
College, June, 1950.

Data were obtained on the percentage species composition in a short
grass type on the Texas Range Station
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nutrient content of samples between
collectors.
The differences in species composition of herbage samples were
not consistent between individuals
from one range to the next but the
chemical composition of herbage was
very consistent. On both ranges,
collector A obtained samples which
were proportionately higher in ash,
crude protein and phosphorus, but
lower in crude fiber and nitrogen free
extract than did collector B. Regardless of the fact that estimates
of cattle diet were more alike on
Range 2 than Range 1, the same
relative difference in chemical composition existed between samples.
Thus, the variation
in ratio of
plant species within the grass group
had little effect on chemical composition of herbage samples and it
was inferred that collector
difference in technique, i.e., selecting
the actual grazed portion of the
plant, explained the differences in
chemical composition.
In September the collectors’ estimates of the relative proportion of
species contributing to the animal
diet were in close agreement as was
the chemical composition of the
samples (Table 1). Nevertheless,
more noticeable differences in chemi-

cal composition
were found in
samples from Range 1 than from
Range 2. This occurred in spite of
the fact that the estimated ratios of
plant species were more nearly
alike on Range 1 than Range 2.
As with the June collections, close
agreement
as to plant species
composition of cattle diet did not
necessarily mean close agreement
in chemical makeup of herbage
samples.
Similarity
in chemical
composition seemed more dependent
of plant
upon proper selection
parts than upon proper ratio of
species within plant groups.
cattle
diet by
In estimating

near Barnhart, Texas, by the inclined
point contact, line intercept and square
foot methods of sampling. When the
data obtained from the three methods
were compared on a basis of accuracy,
time required and average species

uation of the percentage species composition as indicated by correlation
coefficients.
3. The inclined point contact method
was less variable for the dominant
grasses than the other two methods.
The line intercept method was less
variable than the square-foot method.
4. From an evaluation of vegetational composition the sample means
by the inclined point contact method
were smaller on the dominant sodforming grasses but higher for all the
other species groups represented in the
study with the exception of the woody
plants.--JACOB T. DAMERON

composition, the following conclusions
were apparent:
1. The inclined point contact, line
intercept and square foot methods were
equally applicable in the type of vegetation sampled. About the same amount
of time was required to sample the
vegetation by each method.
2. The three methods used gave
approximately the same relative eval-

herbage sampling
techniques,
a
list of plant groups and a record of
plant parts eaten compose the necessary records. Estimates of the contribution of individual species to
cattle diet are difficult to obtain and
are of little importance in the light
of the forage analysis. Species ratio
estimates may vary considerably
within a class or group of plants
accompanied
by
without
being
changes in the chemical composition
of the forage. A precise evaluation
can be made only when special
emphasis is placed on the selection of
plant portions actually being grazed
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Our Wildlife Legacy. By Durward L.
Allen. Funk and Wagnalls Co., New
York. 422 pages. 1954. $5.00.
Compared to chemistry or medicine,
wildlife management is an infant science. Durward Allen has made the first
comprehensive effort to take the findings
in the field of land-use ecology and forge
a guide for those interested in developing a sound wildlife conservation
philosophy. Few men have had the
courage or the ability to synthesize such
a large and growing body of literature
written mostly by technically trained
people, and make clear that “wildlife
is one of those renewable resources that
must be managed if we are to have continued benefits from it.” Moreover,
Allen has written a story which will
prove palatable to the general public
because it is devoid of much of the technical jargon of the wildlife and fishery
biologists.
Part I of the book is entitled “Numbers at Work.” In this section the
author traces the wildlife-soil fertility
relationships; points out in “The One
Year Plan” that nature provides for a
wide margin of over-production
for
species survival; and concludes that
game managers have only begun to learn
how to use these annual surpluses for the
benefit of the hunter and fisherman. The
ring-necked pheasant and the bobwhite
quail are given a prominent place in
the
possibilities
for
demonstrating
manipulating game populations. Making the environment more favorable is
the basic “Management
Strategy.”
On page 67, a generalized account of
plant succession would have been sufficient rather than dwelling on detailed
species found in southern Michigan. The
discussion dealing with wildlife cycles
and the implications of management
even of those species “whose numbers
are governed in part by things beyond
control” should make man realize his
limitations.
Part II is concerned with “Paths and
By-Paths.”
Facts and figures support
the author’s statement that under good
cover conditions “it is practically impossible to shoot out cock pheasants,”
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and that a 40 percent ruffed grouse harvest is quite safe. On page 138, it would
appear that the winter deer range is a
fixed percentage of the summer range
of the St. Joe National Forest, whereas
the figures actually indicate the critical
or minimal winter range. The “Pride
and Prejudice” of man is nowhere better
illustrated than the failure to manage
deer in the face of overwhelming facts.
Lest the fisherman feel slighted,
“It’s the Limit” discusses fish populations and why the warm-water fishes are
almost always underfished and that in
many states restrictions on size and bag
limits have been liberalized or removed
entirely-an
important point to get
across to the fishing public.
In the discussion on transplanting and
the introduction of exotic species, Allen
points out that out of numerous introductions only three species of game birds
have been successfully established in
this country; the ring-necked pheasant,
Hungarian partridge, and the chukar
partridge. However, North American
fishes have been extensively reshuffled.
He urges more attention to our native
species. The discussion of what happens
to game-farmed birds as compared to
the same species reared in the wild
should convince the most skeptical
that the game-farm reared bird is a
poor competitor to the bird reared in
the wild. The long history of artificial
stocking of fish is reviewed with a closing statement of five justifiable reasons
for stocking.
The two closing chapters of Part II
are high points in the book. “Varmints”
‘and “Under Control” are devoted to
predators and their control. They are
chapters “complicated beyond all reason by inherited prejudice, vested interest, and genuine economics.”
Part III is described as “The Method
and the Outlook.” The chapter entitled
“Lead Kindly Light” explains some of
the more recent national and state
programs and shows how utterly inadequate are the funds set aside for research. The political efforts to manage
wildlife over the years and the disastrous consequences are succinctly told
271

Arizona.

under “Biopolitics.”
Following
and
coupled with that is a penetrating discussion of the place of our public lands
in the economy of the nation, especially
with respect to our wildlife resources.
The author sums up the book thus:
“That there is a harmony in the natural
world which makes the right thing easy
and the wrong thing chaos; that the
right thing is revealed in being right,
not just now and for us, but for the
earth and all those who will inherit it;
that there are natural principles, if we
can discover them, to guide everything
men may wish to do with land and water
and the life they support.”
There are a few obvious errors. On
page 68, the statement is made that
conifers do not sprout. The notable
exceptions are redwood and several of
the hard pines, all commercially important timber species. In the Reference
Notes, page 364, Lake Pend Oreille in
Idaho is said to have a depth of 2,500
feet. A 1950 map by the U.S.C. &
G.S. shows the greatest depth to be
1,153 feet.
Allen’s “Our Wildlife Legacy” should
be read by sportsmen and professionals,
by students and game commissioners
and by all those people with inquisitive
minds who wonder about the future of
our wildlife and fishery resources and
are concerned. It will help the Conservation Officer to get sound wildlife management ideas across to the public and for
the public to become more receptive to
the biological principles governing all
wildlife.--Paul D. Dalke, Leader, Idaho
Cooperative W7ildlife Research Unit,
U. S. Fish & Wildlife Service, University of Idaho, Moscow, Idaho.

The Chisholm Trail. By Wayne Gard.
University of Oklahoma Press, Norman, Oklahoma. 296 pages. 1954.
$4.50.
The meandering, often vaguely defined Chisholm Trail, wandering from
near Brownsville, Texas to the Kansas
shipping towns of Abilene, Dodge City
and Wichita, was part of the once important
link connecting
the cattle
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producer with the cattle consumer. The
Texas cattle industry
originated
with
Coronado’s visit to Texas in 1541. By
the end of the Civil War the bountiful
natural grazing lands of Texas permitted
an increase of cattle to an estimated
5
million. The markets
of New Orleans
and Shreveport
could not handle the
huge numbers of cattle. Cattle could be
shipped to eastern markets by rail, if
only they could get to the railroads in
Kansas. The problem of getting these
Texas cattle to central
Kansas
was
solved by trailing.
In 1867, Joseph
McCoy
laid the
foundations
for the Chisholm Trail by
erecting shipping pens for cattle and a
hotel for drovers at Abilene, Kansas.
McCoy sent out handbills and an agent
to tell trailers of the arrangements
for
their convenience
available in Abilene.
On September
5, 1867, the first carload
of Texas longhorns left Abilene, Kansas,
and heralded the opening of a new era
in the cattle business.
The good news of the Abilene market
spread rapidly in Texas and a trailing
route to Kansas
was established.
In
spite of the trail hazards
of swollen
rivers, scarce grass and water, stampedes
and Indian raids, an estimated
75,000
head of cattle reached Abilene in 1868.
The names for the trail from Texas
to Kansas were many, but by the early
1870’s it was commonly
called the
Chisholm Trail after a veteran Indian
trader and guide, Jesse Chisholm. The
exact location of the trail was difficult to
define until it reached the Red River.
As one Texan
pointed
out, “trails
originated
wherever a herd was shaped
up and ended wherever a market was
found.” Roughly the multitude of small
trails fed into a main route stretching
from
Brownsville
through
Austin,
Waco, Ft. Worth, and via Red River
Station into Kansas.
The year 1876 marked the beginning
of the end for the Chisholm Trail. The
Kansas
legislature
moved
the Texas
fever quarantine
line further west putting Wichita
in the zone forbidding
Texas cattle. As a result, a new trail
was established further west leading more
directly to Dodge City. In the same year
the railroad reached Fort Worth, Texas.
Also, barbed
wire began to be used
more commonly.
By 1879 only 250,000
head of cattle went north up both the
Chisholm and the new Western Trails,
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as compared
to the 600,000 cattle
trailed to Kansas in the peak year of
1871. After the season of 1874, the
Chisholm
Trail was virtually
closed.
By 1890 trailing
of herds over long
distances had almost ended. Efforts to
have Congress
set aside a national
livestock trail failed, and the Chisholm
Trail had passed into history.
Mr. Gard has done a fine job in this
book of rounding up the facts, figures,
and interesting
highlights
of the Chisholm Trail. Sidelights on songs and highjinks in the shipping towns provide an
insight into the lonely life of the trail
driver. The drawings
of Nick Eggenhofer are very good.
The Chisholm Trail is of more interest
to the student of western history than
to the casual reader. For the person
wanting a chronological
listing of the
reasons for the rise and decline of the
Chisholm
Trail, Mr. Gard’s book is
recommended.--Muck
E. Roach, Agricultural
Research
Service,
Tucson,
Arizona.

How to Know the Grasses. By Richard
W. Pohl. Wm. C. Brown Co., Dubuque, Iowa. 192 pages. 1954. $2.75.
This manual is an excellent addition
to the “How to Know. . .” series published by the Wm. C. Brown Company
which now includes 15 subjects
from
protozoa to various groups of flowering
plants. The treatment
of grasses is not
exhaustive.
It includes illustrations
of
293 species and mentions
91 others.
The species described
are, however,
among the more important
found in
America.
The major portion
of the book is
taken up with a key to the grasses.
The first 9 pages include some valuable
introductory
material
which describes
grass characteristics,
identifying
anatomical details, and descriptions
of how
grasses should be collected and studied.
Anatomical
characteristics
are illustrated
by ink tracings
and scientific
terminology
is maintained
at a minimum.
Anyone
sufficiently
interested
should have no difficulty in obtaining
an adequate background
for use of the
keys from the illustrations
and text
provided.
The description
of each species of
grass includes
common
and scientific
names, whether the grass is annual or

perennial,
its height, habitat,
growth
period and value as forage. Illustrated
are inflorescence,
spikelet and distributional range. A helpful index of technical and common names and scientific
terminology
is also included.
The book is too restricted for specific
localities
or for a general
reference,
and is too non-technical
for a beginning course in agrostology.
As a book
for the layman interested
in what the
more important
grasses are which he
meets in his journeys afield this manual
should be well received.--li.
G. Regnolds, Rocky
Mountain
Forest
and
Range Experiment
Station,
Fort Collins, Colorado.

Within the Living Plant. By Erston V.
Miller. The Blalciston Company, Inc.
New York. 325 pages. First Edition.
1953. $5.00.
Within the Living Plant is designed
for a one semester
course in plant
physiology
and, as such, fills a very
definite need. Dr. Miller is presently
Professor of Botany at the University of
Pittsburgh,
formerly having been Plant
Physiologist
with the U. S. Department
of Agriculture.
Although
the
volume
is slightly
than several other
briefer,
pagewise,
texts in plant physiology, it is, nevertheless, very comprehensive.
All phases
commonly covered in a one year course
of plant physiology
are included. The
general format, the sketches and the illustrations
are excellent. The author’s
detailed knowledge
of original investigations is revealed throughout,
and he
is to be congratulated
for accurately
describing complex processes in a concise and readily understandable
manner. Recent
techniques
and findings
such as radioautography,
chromatography and the use of chelating agents in
mineral nutrition
are also included.
The book follows a logical sequence,
the initial chapters providing
the student with a thorough
grounding
in
chemical and physical principles necessary to a proper understanding
of the
later material
on respiration,
photosynthesis,
translocation,
photoperiodism and other processes which occur
within the living plant.
In addition to general information,
a
number
of interesting
side lights of
plant physiology
are presented.
_As an

CURRENT
example, the canary bird’s requirement
of the plant pigment
xanthophyll
for
maintenance
of a yellow plumage is described. Yellow coloring is not restored
to the feathers
by a diet cdfitaining
carotenes, but only when xanthophyll
is
included.
Within the Living Plant can be highly
recommended
as a textbook for beginning plant physiology.
It should also
find a place in the library of the professional plant physiologist as well as those
engaged in related fields of agricultural
science.--Herbert
M. Hull, Field Crops
Research
Branch,
Agricultural
Research Service, U. S. Department
of
Agriculture, Tucson, Arizona.

Animal Control in Field, Farm, and
The
Forest. By W. Robert
Eadie.
Macmillan Company, New Yorlc. 257
pages. 1954. $3.75.
There is no need for animal control on
natural areas, for by definition pests are
not found there. But, since the human
population
has spread over most of the
country, natural areas now represent a
relatively small segment of this country
and the need for methods of controlling
certain wild animals steadily
mounts.
Native habitats throughout
much of the
country have been greatly modified from
their natural
state because of man’s
influence. Even with wise use of land it

by Arnold

M. Schult&

garden, farm, or forest, to the extent
that control becomes
necessary.
The
problem is stated by the author as:
There can be no question of the great
economic importance
of damage done
by the common house rats and house
mice and the need for information
on
the control of these pests. Some of the
annoyance
and damage
caused by
native
rodents,
rabbits,
and other
mammals may not always be of great
economic
importance
to the home
owner or gardener, but it can be very
vexing to the individual
concerned.
Crop or livestock damage on farms
often reaches serious proportions
and
creates a demand for adequate
control measures.
Since the bulk of all land masses no
longer serve as reserves but are used by
man in one way or another, and since it
is use not just abuse of land that creates
animal pests, the intelligent
control of
wildlife becomes of paramount
importance in the conservation
of our wildlife
heritage. Such a book as this one, about
the control of mammals, is long overdue.
This book is a realistic approach to
wildlife
management
(economic
zo-

School of Forestry,

value, chemical

Bell, J. M., P. D. McLaren and Greta
McKay. Mineral and protein content
of forage crops in central Saskatchewan. Canad. Jour. Agr. Sci. 34 (3):
252-260.
May-June
1954.
(Univ.
Saskatchewan,
Saskatoon)
Biddiscombe,
E. F., E. G. Cuthbertson
and R. J. Hutchings.
Autecology
of

ology). It brings together the pertinent
but widely scattered
life history data
and control procedures
of mammalsonly
included-that
mammals
are
create
problems
in connection
with
agriculture
and certain other of man’s
activities.
It discusses
all kinds
of
United States mammals-rodents,
predators, feral house cats and big gamethat may become a pest to man. Each
type of mammal is treated under the
following five subheadings : identification and habits, economic status, control, natural
enemies
and references
(these are selected
and mostly
only
those since 1930, as earlier references on
the economics of mammals were summarized in 1932 by J. Henderson
and
E. L. Craig in their book “Economic
Mammalogy”).
The index greatly enhances the usefulness of the book.
This well-written book provides many
of the answers to the logical questions
about mammals that are so often raised
by the laymen and students.
The information
it contains will not only be
useful to the range technician,
mamand conmalogist , wildlife manager
servationist,
but should
also assist
the gardener, farmer, forester and homeowner in his effective and intelligent
control
of these
mammals.-Walter
E. Howard, Field Stations
Administration, University of California, Davis,
California.
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is inevitable
that the density of certain species of animals will fluctuate,
some decreasing
while others increase.
As a result, some of these species compete with man, whether it be in the
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of aspen in Utah mountains.
Jour.
Arnold Arboretum $5 (3): 239-248.
July 1954. (Univ. Utah, Salt Lake
City)
Ely, Ray E. and L. A. Moore. Forage
constituents.
Yields of holocellulose
prepared from various forages by acid
chlorite
treatment.
Jour. Agr. and
Food Chem. 2 (16): 826-829. Aug. 4,

1954. (Agr. Res. Service, Beltsville,
Md.)
Merkle, John. An analysis of the sprucefir community on the Kaibab Plateau,
Arizona. Ecology 35 (3): 316-322. July
1954. (Texas A. and M. Coll., College
Station)
Wieslander, A. E. and Clark H. Gleason.
Major brushland
areas of the Coast

RANGE

AND

Management
Anonymous.
Lay off the grass. Agr.
Res. 3 (1): 3. July 1954.
Anonymous.
Comparing
three types of
Agr. Res. s (2):
intensive
grazing.
4-5. Aug. 1954.
Boddy,
Herb.
Hayland
phenomena.
West. LivestoclcJour. 32 (47): 120-121.
FAO staff. Forest grazing. Principles of
management.
Cnasylva 8 (2): 59-65
June 1954. (Rome, Italy)
FAO staff. The work of FAO. Technical
meeting on forest grazing. Unasylva

PASTURE

plans,

revegetaiion,

Anonymous.
How to spray the aircraft
way’. Il’. S. Dept. Agr. Farmer’s
Bull. 2062. 32 pp. June 1954.
Bay, Ovid. 2,4-D doubles his pasture.
Farm Jour. p. 36. Aug. 1954.
Bogdan, A. Bush-clearing
and grazing
trial at Kisokon, Kenya. East African
Apr.
Agr. Jour. 19 (4): 253-259.
1954. (Dept. of Agr., Kenya)
Halls, Lowell K. Low-cost
range improvement
pays in the Southeast.
Southeast. Forest Expt. Sta. Res.
Note 54. 2 pp. litho. July 1954.
(Asheville, N. C.)
Heinrichs,
D. H. Developing
creepingrooted
alfalfa
for pasture.
Canad.
Jour. Agr. Sci. 34 (3): 269-280.
May-June
1954. (Dominion
Expt.
Sta., Swift Current, Sask.)

plant

control,

4s. Aug. 1954.

Owen

P. A critical

look

at

mechanical

fertilization

95 pp. May 1954. (Agr. Res. Service
Beltsville, 1Id.)
Perry, Edgar. New ranges for old. West.
Livestock Jour. 32 (45): 26-27, 29.
July 1954.

Russell, J. S., C. W. Bourg and H. F.
Rhoades. Effect of nitrogen fertilizer
on the nitrogen,
phosphorus,
and
cation contents
of bromegrass.
Soil
Sci. Sot. Amer. Proc. 18 (3): 292-296.
July 1954. (Nebr. Agr. Expt.
Sta.,
I incoln)
Wagner,
R. E. and W. C. Hulburt.
Better forage stands. Satl. t ertilixer
Rev. $9 (1): 13-16. Jan.-Feb.-Mar.
1954. (Agr. Res. Service, Beltsville,
AId.)
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forests,

watersheds,

cloud seeding.
515-517.

Talbot, M. W. Some recent developments
in California
range management. Jour. Forestry 52 (8): 597-598.
Aug. 1954. (Calif. Forest and Range
Expt. Sta., Berkeley)
Thaine, R. The effect of clipping frequency on the productivity
and root
development
of Russian wild ryegrass
in the field. Canad. Jour. Agr. Sci. 34
(3): 299-$0.& MayJune
1954. (Botany School. Jlelbourne,
Australia)

improvements,

Holmgren,
Ralph C. A comparison
of
browse species for revegetation
of
big-game
winter
ranges
in southwestern Idaho. Intermtn. Forest and
Range Expt. Sta. Res. Paper 33. 12
pp. mimeo. May 1964. (Ogden, Utah)
Hyder, Donald N. Spray-to
control
big sagebrush. Oregon Agr. Expt. Sta.
Bull. 438. 12 pp. Jan. 1954 (Squaw
Butte-Harney
Range and Livestock
Expt. Sta., Burns, Ore.)
Matrone,
Gennard,
Frank H. Smith,
Virginia B. Weldon, W. W. Woodhouse, Jr., W. J. Peterson and Kenneth C. Beeson. Effects of phosphate
fertiliza,tion on the nutritive value of
soybean forage for sheep and rabbits.
t’. S. Dept. Agr. Tech. Bull. 1086.
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Allred, B. W. Drought damage on SouthSoil Conserv. 19
western
ranges.
(II):
243-248. June 1954. (Soil Conserv. Service, Washington,
D.C.)
Allred, B. W. Lock raindrops
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range. Country Gentleman 124 (8):

condition,

8 (2): 81, 84. June
1954. (Rome,
Italy)
Houston,
Walter R. A condition guide
for aspen ranges of Utah, Nevada,
southern
Idaho, and western Wyoming. Intermtn. t orest end RangeExpt.
&a. Res. Paper 32. 12 pp. miwleo.
May 1954. (Ogden, Utah)
Reid, Vincent H. Multiple
land use:
timber, cattle, and bobwhite
quail.
Jour
Forestry
52
(8):
575-578.
Aug. 1954. (U. S. Fish and Wildlife
Service, Alexandria, La.)

noxious

Ranges and Sierra-Cascade
foothills in
California.
Catij. Forest and Range
Expt. &a. Misc. Paper 15. 9 pp.
Zitho.June 19~4. (Berkeley)
Williams, Stella S. The effect of depth
of sowing and moisture on the germination and seedling development
of
Phleum pratense L. Jour. Ecol. 42
(2): 445-459. July 1954. (Grassland
Res. Sta., Stratford-on-Avon)
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Jour. Forestry 52 (7):
Northwest
Range
Expt.
Sta.,

1954. (Pac.

Forest
and
Portland, Ore .)
Dasmann,
William P. and James
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Deer and forage relationship on the Lassen-Washoe
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winter deer range. Calif. Fish and

Game
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(3):
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July

1954.

Fish
and
Game,
(Calif.
Dept.
Sacramento)
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Soil mantle movement
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Queensland. Ecology 35 (3): 380-388. July
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Forest and Range
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Plant
Industry,
CSIRO,
Brisbane,
Queensland)
Fredenhagen,
V. B. and E. H. Doll.
Grassed waterways.
Agr. Engin. 35
(6): 417-419. June 1954. (Soil Conserv. Service, Lincoln, Nebr.)
Gamble, Bill and Wendell Swank. Case
of the starving deer. Ark. WildlifeSportsman $5 (3): 6%-63. Mar. 1954.
(Ariz. Game Dept.)
Gregg, R. F. Effect of dust storms on
wildlife. soil Conserv. 20 (1): 22-23.
Aug. 1954. (Editor,
Colorado Conservation)
Interstate
Deer
Herd
Committee.
Eighth progress report on the cooperative study of the Devils Garden interstate deer herd and its range. Calif.
Fish and Game 40 (3): 235-266. July
1954.

Kittredge, J. Influences of pine and grass
on surface runoff and erosion. Jour.
Soil and Water Conserv. 9 (4): 179I 85, 193. JuZy 1954. (Univ.
Calif.,
Berkeley)

Kittredge,
J. The influence of shade
and litter of pine on evaporation
from a clay loam soil at Berkeley,
California.
Ecology 35 (3): 397-405.
July 1954.

Norris, Charlotte B. The California elk
Amer. Forests 60 (7): 17, 59-60. Sully.
1954.

Parker, J. R. Grasshoppers-a
new look
at an ancient enemy. U. S. Cept. Agr.
Farmer’s Bull. 2064. 40 pp. June 1954.
(Agr. Res. Service)
Robinson, Cyril S. and Fred P. Cronemiller. Notes on the habitat
of the
desert bighorn
in the San Gabriel
?Iountains
of California. Calif. Fish
and Game 40 (3): 267-271. July 1954.
(U. S. Forest Service, San Francisco)
San Dimas Experimental
Forest staff.
Fire-flood sequences on the San Dimas
Experimental
Forest.
Calif. Forest
and Range Expt. &a. Tech. Paper 6.
29 pp. litho. Mar. 1954. (Glendora,
Calif .)
Sinclair, J. D. Erosion in the San Gabriel Xtountains of California. Trans.
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Calif., Davis)
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D. T.
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(Univ. Calif., Davis)
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Foundation
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Vlamis, J., E. C. St one and C. L. Young.
Nutrient
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southern California. Soil Sci. 78 (1):
51-65.
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(Univ.
Calif.,
Calif. Forest and Range Expt. Sta.
and U. S. Forest Service, Berkeley)
Zingg, A. W. The wind erosion problem
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Geophysical I’nion 35 (2): 252-258.
Apr. 1954. (Kans. Agr. Expt. Sta.,
2VIanhattan)
Apr.

1954.

418-419.

July

1954.

MANAGEMENT

pests

and diseases,

history

of pasture
herbage
by beef steers.
Jour. Anim. Sci. 13 (3): 535-542.
Aug. 1954. (Cornell Univ., Ithaca;
N. Y.)
Brown, Lans O., Ralph M. Durham,
Estel Cobb and J. H. Knox. An
analysis of the components
of variance in calving intervals in a range
herd of beef cattle. Jour. Anim. Ski.
13 (2): 511-516.

Amer.

264-268.

May

1954. (N. ,1Iex.

Agr. Expt. Sta. State Coil.)
Converse,
Henry T. Calcium requirements of dairy cattle. U. S. Dept.
Agr. Tech. Bull. 1092. 25 pp. Apr.
1954. (Agr. Res. Service)
Duvall, Roy. Giant of the cow countries. West. Livestock JGUT. 32 (47):

Belasco, I. J. Sew nitrogen feed compounds for ruminants-a
laboratory
92, 95-96. Aug. 2, 1954.
evaluation.
Jour. Anim. Sci. 13 (3):
601-610. Auy. 1954. (Du Pont Expt. . Friggens,
Paul. nilore meat from your
Sta., Wilmington,
Del.)
meadow. Farm Jour. pp. 36-37, 48.
Bentley,
Orville G., Ronald R. JohnJuly 1954.
son, Steve Vanecko and C. H. Hunt.
Kidwell, J. F., V. R. Bohman and J. E.
Hunter. Individual and group feeding
Studies on factors needed by rumen
microorganisms
for cellulose digesof beef cattle as influenced
by ha!
tion in vitro. Jour. Anim. Sci. 13
maturity.
Jour. Anim. Sci. 13 (3):
543-547. Aug. 1964. (Univ. Nevada,
(3): 581-593.
i4ug. 1954. (Ohio Agr.
Expt. Sta., Jyooster)
Reno)
Brannon,
W. F., J. T. Reid and J. I.
Longhurst,
William M. The fecal pellet
Miller. The influence of certain facgroup deposition
rate of domestic
tors upon the digestibility
and intake
sheep. Jour. WiZdZije Mangt. 18 (3):

(Univ.
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Davis)
Longhurst,
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Parasites
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R.
and
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of sheep and deer. Calif.
Agr. 8 (7): 5-6. July 1954. (Univ.
Calif., Davis)
Smith, Paul. Taking the long view.
West.
66-67,

Liveslock Jour. 32 (46):
35,
69, 71-73. Aug. 1954. (Swift

and Co., Chicago)
West
Stanley, E. B. Range nutrition.
Livestozlc Jour. 32 (46): 81, 83, 85.
July 1954. (Univ. Arizona, Tucson)
Tucker, George N. Cattle feeding in
California.
West. Livestock Jour. 32
(47): 13, 23. Aug. 2, 1954. (Calif.
Cattle Feeder’s Assn.)
Weir, Thomas R. The lvinter feeding
period in the southern
interior plateau of British Columbia. Ann. Assoc.
Amer. Geog. 44 (2): 194-204. June
I 954. (Univ. hfanitoba,
JVinnipsg)
Whiting, F., S. B. Slen, L. M. Bezeau
and R. D. Clark. The sulphur requirements of mature range kwes. Canad.
Jour.
Agr.
May-June

sci.
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Sta., Lethbridge,

34

(3):

(Dominion
Alberta)

261-268.

Expt.

NEWS
Meetings

and Conferences

Arid Lands Symposium Planned
Albuquerque, N. Mex.

at

An international symposium on arid
land problems, sponsored by the Southwestern and Rocky Mountain Division
of the American Association for Advancement of Science, will be held at
Albuquerque, New Mexico, April 2628, 1955. The symposium is being
cooperation
with
the
planned in
UNESCO
Advisory
Committee
on
Arid Zone Research and will bring together distinguished workers in the
fields of anthropology, biology and
ecology, meteorology and climatology,
geology, hydrology and soils. Discussions will deal with problems of water
supply, use of present land resources,
and adaptation of plants and animals in
relation to the development and potential use of arid lands. PETER C. DUISBERG, Desert
Products. Company,
El
Paso, Texas is chairman
of the local
arrangements
committee
for the meeting.
2nd Internatl. Course in Pasture
Range Management Held at
Uraguay

&

The second International Course in
Pasture and Range ,Management for
the southern South American republics
was held in October and November at
Montevideo, Uraguay. The course is
sponsored by the Organization of
American States, Technical Assistance
Program, in cooperation with the FAO.
Watershed

Congress Planned for
December

A nation-wide Watershed Congress
will be held December 6-7, 1954 at the
Statler Hotel in Washington, D. C.,
sponsored by a committee from the
National Watershed Conference. The
congress is open to all interested in
planning and developing watersheds.
Chairman of the planning committee is
WATERS S. DAVIS, League City, Texas.

Range Work Placed under Lands
Branch in Indian Aflairs Bureau
The Forest and Range Management
functions of the Bureau of Indian Affairs have been separated into a new
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Branch of Forestry, with the range
functions coming under the Branch of
Lands.

BLM Training Conference
at Logan, Utah

Held

The annual BLM personnel training
conference was held this year at the
Utah State Agricultural College School
of Forestry summer camp. This annual
event is arranged for some of the newer
Bureau employees to provide them with
a perspective of all programs in land
management.

Pakistanian and Indian Foresters
Study Range in W. Canada
Five Forest Officers, two from India
and three from Pakistan, spent six
months in Canada under the Columbo
Plan sponsored by the British Commonwealth of Nations. As part of their
study program the group observed the
range management methods used by
the Eastern Rockies Forest Conservation Board and the Alberta Forest
Service, under the direction of W. R.
HANSON of Calgary. M. I. U. MUNSHEY
of Karachi,
Pakistan,
spent May and
June in the area and participated
in the
spring
meeting
of the International
Mountain
Section in Montana.
Others
in the group were C. M. ISHAQ and A.
N. KHAN of Abbottabad,
Pakistan and
0. P. DWIVEDI and I. M. QUERESHI of
Vindhya Pradesh and Poona, India.
1955 ACP Program

to Stress
Diver ted Acres

Secretary of Agriculture BENSON has
indicated that special attention
will be
given under the 1955 ACP program to
conservation
problems
of land taken
out of crop production.
Under the new
program,
provision
is made for more
than one year to complete “conservation job” practices.
This means that
farmers and ranchers may receive costsharing for the parts of the practice
completed
in 1955 and then carry out
the remaining parts the next year.

Graduate Assistantship in Range
Available at Oregon State
Oregon State College has available
one graduate assistantship for assistance
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in an ecological study of the response of
sagebrush range to improvement
practices. The assistantship
will require
part-time
work throughout
the year
with summers spent at the Squaw Butte
Range and Livestock Experiment
Station near Burns, Oregon. The position
pays $1608 per year ($1704 with M. S.
degree). Interested
students should contact Dr. D. W. HEDRICK, Asst. Professor of Range Management,
Oregon
State College at Corvallis.

Natl. Wool Grower Reprints
Journal Article
The article by E. J. DIGNAN, Vice
President of the U. S. National Bank of
Denver,
Colorado
entitled
“Financial
Institutions-They
Can Help Foster
Range Development”
of the May, 1954
Journal was reprinted by the National
Wool Grower in its August issue.

Documentary Motion Picture “The
Cow boy” Released
How United States cattlemen discovered and developed the rich land of
the West is factually dramatized for the
first time in a motion picture of special
interest to stockmen, “The Cowboy”.
It is acted exclusively by residents of
Southwestern U. S. and northwestern
Mexico, from pioneers now 90 years old
and more to youngsters presently on the
ranges.
The documentary film on the cowboy
was made by ELR~~OWILLIAMS and his
wife and released
through
Lippert
Pictures, Inc.

Resources for the Future to
Develop Continuing Program
Resources for the Future, Inc. is embarking on a continuing program with
the aid of a grant from the Ford Foundation. A five-year program of research
and education will be developed in the
field of natural resources guided by
suggestions from the Mid-Century Conference on Resources for the Future held
in Washington last December. The program will include studies of soil, water
and mineral resources in cooperative
work with private and public agencies
already active in the field.

NEWS
Foreign Agriculturists Studying
Range under FOA Programs
Under the FOA technical cooperation program, some 800 agriculturists
from various nations will participate
in special courses in this country in
cooperation with the Department of
Agriculture and the land-grant colleges.
Of the first 65 participants this year, 16
were specialists from Israel, French
Equatorial Africa and Turkey for studies of range management and methods of
growing better pastures and forage
crops.

RANGE

MEN

ABROAD

W. R. CHAPLINE has completed a
Rome assignment with the Food and
Agricultural Organization of the United
Nations and stopped briefly in the U. S.
enroute to his next detail in South
America. Upon his retirement as Chief
of the Division of Range Research,
U. S. Forest Service, in October 1952,
Chapline accepted a 1% year assignment at FAO headquarters where he
organized the Forest Conservation Section of the Forestry Division, a&d temporarily served as Chief of the Section.
This Section deals with worldwide activities in the conservation, improvement and management of rangelands.
Chapline was instrumental in organizing the first FAO Technical Meeting on
Forest Grazing, held at Rome, March 29
to April 3, 1954, with 41 representatives
of 24 governments participating.
Chapline participated in the second
International Course in Pasture and
Range Management for the South
American republics held in Montevideo,
Uraguay during October and November.
NORMAN FRENCH returned from a
two-year FOA assignment at Amman,
Jordan, where he was in charge of range
resources development. Norm made an
enviable record of accomplishment during his assignment in the field of range
water spreading and water development.
His new position with the BLM will be
in the State Supervisor’s office at
Phoenix, Arizona, on soil and moisture
conservation work.
JOSEPH F. PECHANEC,Chief, Division of Range Management Research,
Forest Service, returned to Washington
on June 23 from a three-month trip to
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the Middle East. PECHANECand F. G.
RENNER, of the Soil Conservation Service, were the official U. S. representatives
at the FAO Technical Meeting on
Forest Grazing held in Rome, Italy.
PECHANECwas elected Chairman of the
meeting.
For the remainder of the period,
PECHANECwas on detail to the Foreign
Operations Administration, along with
Dr. 0. S. AAMODT,of ARS, and FLOYD
LARSON, of BLM. The group visited
several countries on a range management and water spreading tour to
stimulate and improve the range management and pastures programs of the
FOA. During his trip PECHANECvisited
Italy, Egypt, Lebanon, Jordan, Iran,
Turkey and Pakistan.
DON DAVIS, Range Conservationist
with the Soil Conservation Service at
Douglas, Wyoming, has taken a twoyear assignment to Libya to advise
officials of that government on its range
management problems. Although the
U. S.-financed Foreign Operations Service has had a mission in operations in
Libya since 1951, Davis is the first range
conservationist to be assigned to this
part of North Africa.
CLARK E. HOLSC~ERhas accepted an
assignment with the Food and Agricultural Organization of the United
Nations in Rome, Italy, as Chief of the
Forest Conservation Section in the
Forestry Division. HOLSCHERtakes over
the duties of W. R. CHAPLINE, former
chief of the Division of Range Research,
U. S. Forest Service, who organized the
Conservation Section and temporarily
served as its Chief. HOLSCHERpreviously
was on detail in Rome from November,
1953 to April, 1954 to assist in organizing the first FAO Technical Meeting on
Forest Grazing, held in Rome, March
29 to April 3, 1954.
HOLSCHER was formerly Research
Center Leader at the Blue Mountain
Research Center of the Pacific Northwest Forest and Range Experiment
Station, with headquarters at La
Grande, Oregon. Previous to his employment with the Pacific Northwest
station he had worked with the Intermountain Forest and Range Experiment
Station and the Northern Rocky Mountain Forest and Range Experiment
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Station, beginning in 1939. He also
served as an assistant in the Washington Office Range Research Division in
1944 and 1945.

IN THE FIELD
MAX BRIDGE, formerly Assistant
Regional Chief of Range Management
of the Bureau of Land Management at
Billings, Montana, transferred to the
Range Staff in the Washington Office
on July 1.
HAROLD R. HOCHMUTH, formerly
Regional Chief, Division of Lands, in
the Region I office of the Bureau of
Land Management at Portland, Oregon, has been promoted to Lands
Officer in the Washington Office of the
BLM.
A. C. HULL transferred early in July
from the Division of Range Management Research, Forest Service, to the
Agricultural Research Service. From his
new headquarters at the Utah State
Agricultural Experiment Station, Hull
will supervise the range reseeding research of the ARS in the Western states.
At the time of his transfer Hull was
Chairman of both the Washington Affairs Committee and the Area Membership Committee of the ASRM.
CYJ

PAUL T. KOSHI has completed course
requirements for a Ph. D. degree in
range management at Texas A. and M.
College and has taken a position as
agronomist and nursery manager at the
Southwest Institute for Research and
Education at San Antonio, Texas.
LLOYD R. GOOD, Forest Service, at
Dickinson, North Dakota and HENRY
N. STIDHAM, Range Conservationist,
SCS, Ada, Oklahoma, were recently
awarded Certificates of Merit by the
U. S. Department of Agriculture.
JOHN A. HOPKIN is now Assistant
Agricultural Economist with the Wyoming Agricultural Experiment Station at
Laramie. Hopkin completed his doctorate at Iowa State College in the
Department of Economics and Sociology
with a dissertation entitled “Economics
of Western Range Resource Use”.

NEWS

278
GARLYN0. HOFFMANhas been named
Extension Range Spcialist in the Department of Range and Forestry at
Texas A. and M. College. He will work
with A. H. WALKER, Extension Range
Specialist, in a state-wide program of
assistance to county agricultural agents
in range management and improvement.
Hoff man obtained his M. S. degree from
Texas A. and M. College in May, 1594.
He was formerly County Agricultural
Agent in Sterling County.
ED
PIERSON,formerly Regional Chief
of Range Management of BLM at
Albuquerque, New Mexico, and more

A Report from the;Near

AND

KOTES

recently State Supervisor at Phoenix,
Arizona, resigned from the Bureau of
Land Management to enter private
employment in livestock enterprises.
w
HAROLDWEAVER, formerly with the
Washington Oflice of the Bureau of
Indian Affairs, has been transferred
to the Portland, Oregon, office of the
Bureau as Area Forester.

JOHN M. CROWL, formerly Range
Conservationist, Bureau of Land Management, Carson City, Nevada, re-

On March 1’7, I temporarily handed
the President’s work over to Vice President ATKINS and took off with Dr. 0. S.
AAMODTby air on a detail to the Sear
East for the
Foreign
Operations
Ex-President
JOE
Administration.
PECHANECand CLYDE ANDERSON,an
Engineer from the Soil Conservation
Service, were to leave a short time later
and meet us in Cairo. During this detail
to FOA we were to make some country
visits pertaining to waterspreading and
range management programs and conduct a waterspreading
and range
management
short course here at
Amman.
Dr. AAMODT and I flew directly to
Tripoli via London to begin our country
visit in Libya. PECHANECflew to Rome
to attend the Forest Grazing Panel
Conference there conducted by FAO.
We found the ranges of Libya and late1
those of Egypt to be in a severe state
of depletion from overgrazing.
CLYDE ANDERSON was lost in the

ROBERT W. HARRIS is acting in
charge of the Blue Mountain Research
Center at La Grande, Oregon, following
the transfer of CLARK HOLSCHERto
FAO in Rome.

trip into the northern area with WAYNE
SPRINGFIELDand So ‘ADOUN YOUSEF
Comet plane crash out of Rome, a
(recently returned from study at the
tragedy which we all felt keenly.
University of Arizona). Two other
At Cairo. we had a real get-together
young Irakis on the trip with us who
of Society members. Egyptian members
intend to join the Socity were IBRAHIM
present were Col. OMAR DRAZ (the MUHALKIL and Mr. BESSAM.
guest speaker at our Omaha ConvenOur training course here at Jordan
tion), Lt. OMAR SABRY (just returned
begins on May 3. During this period we
from study at Texas A. and M.), Capt.
are laying plans for the holding of a
ACHMIDRASHID,HAMADA(just returned
meeting to discuss the organization of
from study at the University of Arizona)
a section of our Society here in the Near
NAYER FARID,MOSTAFAHAMDYASLAN, East. Sentiment is strong for it.
and a brand new member, IBRAHIM
Besides NORMAN FRENCH we have
KAMIL. FOA Mission members from
here at Amman BARRY PARK and TOM
the States included KENNETH PLATT, DUDLEYto help us on the range program
KENNETH PEARSE, CH,~RLESPETELER, plus other technicians from other proBRADFORDKNAPP and NORMANFRENCH fessions. Also YACOUB BEY SALTI, a
who had come over from Amman for our
Jordanian member of our Society, will
conference at Cairo. Dr. R. 0. WHYTE be a strong help to us.
of FAO in Rome was with us.
After this comes the Mediterranean
Dr. AAMODT and I proceeded to
Working Party Conference at Ankura,
Saudi Arabia after completing our visit
Turkey. From there Aamodt and I will
in Egypt and JOE PECHANECwent to
proceed home about June 1, while Joe
Iran, where he traveled with LARRY will make one more country visit in
SHORT.
Pakistan.
At Jeddah we were out on field trips
We’ve all been impressed with how
with HERB SCHWANand SADEKHousbadly the ranges of the Near East need
SINI. Arabia has better range conditions
management. Our members who are
than Libya or Egypt but Herb says he’s
pioneering the job over here for FOA
surely getting homesick for the cool
and FAO and the local governments
green mountains of Colorado. It hit a
have made a good start but it will be a
hundred degrees while we were there and
long pull and will need many willing
the hot weather hadn’t started yet.
hands and hearts.
From Jeddah, Dr. AAMODT went
Flojld D. Larson, President
directly to Jordan while I spent a week
Amman, Jordan,
in Irak. I had a very interesting field
May 1: 1954

East from President Ftoyd D. Larson

Editor’s Note.-The
following letter
from President Floyd D. Larson was received while he was on detail for the FOA
in the Mediterranean and Xear East
areas. President Larson returned to the
T’. S. in June, and in early September
left on a two-year assignment in Libya.

signed July 1st to accept a position as
Executive Director of the Kentucky
Reclamation Association, comprised of
coal mining companies operating by the
open-pit method. The association is
concerned with reclaiming the disturbed
lands to pasture or other land uses.
Growl’s address is Box 132, Earlington,
Kentucky.
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In the recent reorganization
of the Department
of Agriculture, certain phases of range research were transferred
from the Forest Service to the Agricultural
Research Service. All range research in the Great Plains, including range
management,
reseeding,
fertilization,
and weed and brush
control, and that at the Jornada Experimental
Range, Las
Cruces, New Mexico, is now the responsibility
of the Agricultural Research Service.
In addition, certain phases of the research relating to forest
ranges plus adjacent
integrated
non-forest
ranges (ranges
used by the same animals that use National Forest lands)
were transferred
to the A. R. S. These are as follows:
1. All research on range reseeding (except for wild game)
including selection and testing of range plants, site selections and seedbed preparation,
but not including management of reseeded ranges. All work on the breeding, selection,
testing and seeding of forage and pasture plants are thus
placed in one Agency.
2. All research on range fertilization,
but not including
grazing management
studies on ranges fertilized in accordance with standard practices.
3. Research on met’hods of control of undesirable
range
plants, including the screening of weedicides;
physiological
studies as related to weedicide action; and the application
of
chemical,
mechanical
and biological control measures,
but
not including
control by grazing management
or fire nor
range ecology studies except those essential to the successful
development
of control measures.
All work on the direct
control of undesirable
plants in ranges and pastures, except
by fire, is thus placed in one Agency.
All work will be cooperative
with the various State Agricultural Experiment
Stations concerned
and certain phases
will be cooperative
with the Animal and Poultry Husbandry
Research
Branch, the Dairy Husbandry
Research
Branch,
Forest Service, Bureau of Land Management
and Bureau of
Indian Affairs. The personnel transferred,
location and type
of work as the program is presently organized are as follows:
ARIZONA

Tempe: FRED LAVIN, reseeding and fertilization
of range
lands in Arizona and New Mexico.
Tucson: HERBERT h4. HULL and MACI~ E. ROACH, studies
of mesquite control, screening of herbicides
and absorption
and translocation
studies of herbicides ‘in mesquite
at the
Santa Rita Experimental
Range.
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CALIFORNIA
Berkeley: DONALD R. CORNELIUS, reseeding
and fertilization investigations
in California.
O’NeaZs: LISLE: R. GREEN, reseeding and range fertilization studies at the San Joaquin Experimental
Range.
COLORADO
Fort Collins: GRAPDON E. KLIPPLE, grazing studies including methods and intensity of grazing and reseeding work at
the Central Plains Experimental
Range, Nunn.
LOUISIANA

Alexandria: FRED A. PEEVP, control of hardwood species
and other undesirable
plants on piney woods range land.
MONTANA
Miles City: WALTE:R R. HOUSTON, grazing studies including
intensities
and systems of use and reseeding studies at the
U. S. Range Livestock Experiment
Station.
Missoula: MERTON J. RE’:ED, range reseeding and fertilization studies.
NEVADA
Reno: ALVIN T. BLE:AK, range reseeding
western Nevada.

and fertilization

in

NEW MEXICO
Las Cruces: FRED r\;. ARES, grazing management
studies
on yearlong cattle ranges and some phases of reseeding work
at the Jornada Experimental
Range.
OREGON
LaGrande: GERARD J. KLOMP, range reseeding,
tion and weed and brush control investigations.

fertiliza-

UTAH
Eph aim: W’ILLIA~~ J. ~ICGINNIES, range reseeding and
fertilization
studies.
of the reLogan: A. C. HULL, JR., Regional Coordinator
seeding and fertilization
program, research studies in northern Utah, southern
Idaho and western Wyoming.
R. E. Wagner, Research
Agronomist,
Field Crops Research Branch, A. R. S.
Beltsville, Jlaryland

IDENTIFICATION

CONTEST

Students in colleges and universities are urged to participate
in the range plant identification contest at the Eighth Annual ;\leeting of the American Society of Range 3Ianagement
in San Jose, California, January 25 to 28, 1955.
Information
concerning
the contest is being handled by Dr. Farrel Branson through
schools offering courses in range management.
If any questions should arise c*oncerning rules
or plant list write to him at Montana State College, Agricultural Experiment
Station, Bozeman, Montana.
Students
are not required to be enrolled in range management
but must
Committee
for Displays
have undergraduate
standing.--Donald
R. Cornelius, Chairman,
and Contests.

WITH
COLORADO

Xerr-ly elected
are as follows:

officersof the

Section

Chairmnn: FIWD H. KENNIII~Y,Bldg.
85 Federnl Center, Denver
Srrrrtnr!,.Treasvrer: W.<“R*:X J. GM,-,
Rm. 436, Post Office Bldg., Derive,
IDAHO
About DOnxmbers of the Idnho Sectie” &ended the field meetirrg held iLt
the U. S. Sheep Experiment Station on
1lay IS. Following IL short business
meeting conducted by Chairman Ja~w
I’. BL.IISDELL,n tow of the experimental
range ma made. JVAUPERF. \I”EGGLFR
of the Intermountain Forest and Range

THE

SECTIONS

in December. LITER QPEXE is vhnirmnn
of the program committee and R.%r
RL.~B is in charge of Ioral nrrttngements.
--James P. Blnisdrll.

formation eontrihuted by members of
the U. S. Southern Great Plains Field
Station at 7Yoodxard, Oklahoma.
NEVADA

Committees and assignments announced in a recent newsletter of the
Knnsas~Oklahom:L Set&n
by K. H.
1\IcI~mrrr, Chairman, inrlude: Yodh
Comnrittee, CwChnirmen E”o RORMWS
and Vixx S. C”IwliN, to investigate
and inaugwate it grassland esruy conteat as well as range judging and range
plant identification contests; Highrray
Range Signs Committoe, LEE W CIXI.INGSW~P.TH,Chuirmn”, to identify

Xcwly elected officem of the Nevada
Section are:
Chairman: n’m A. SMITH, Southern
Pacific Railroad, Vinnemucca
Vice-Chairman: Gsmcs
A. ZAPP~TTINI,
Extension Forester, Carson City
zollp Coi~ntilnwn: TVILLIhY D. COCKBELL, Cednrvillc, Crtlifornia; PETE
D~~JE,
Panucn, i%vxdn;
IVAN
SAW, Supervisor, Toiyahe Kr&mnl
Forest, Rena, Xevsda; Roaixr
P.
STRATHE~HN,
Bureau of Reclamation,
Elko, Kerada.
NORTHERN

Experim~“t Station reviewed grazing
experiments at the Sheep Station show
ing rhanges under henry and light
grazing and the effects of fall XWP”R
spring grazing. Differences in use of
seeded species and the effects of crested
,~heatgrass~sngehrush competition rere
also observed.
Under the direction of Ranger
LYMAX R~o”w~e,
the group visited
seedings of DAW: HAGCNBAKTHand
EARL P~r~nsou and saw examples of
range improvement following wyethia
nnd sagebrush erndiration by spraying
on the Spencer district of the Tar&x
Xational Forest.
T\<-elve new members ,vere secured
during the day. The next meeting of the
Idaho Section will be held in Boise early

GREAT

PLAINS

A fine two-day meeting 17as held by
the Northern Great Plains Section at
JIiles City, .\Iontans on July 12 and 13.
The meeting was convened by Chairman
J. B. CAMPRELLwith section affairs the
first order of business. Of particular
interest w:ts the progress of the Youth
Activities Committee, KAM. PARKER,
Chairman (reported by GENE PAYNE),
in providing circulars o” variom phases
of range management and nimed at the
4-H and FFA groups. The “wnbership
c&mittee
(reported by BOR LODGE)
indicated that present section membership was 99, approximately a ten percent increase over last year. The Resohsome of the famorw grasshmd types with
tions Committee, with DAN FULTONand
GENE PAYNE, co-chairmen, proposed a
veil-constructed
highway signs; Dinplay Boards Committoo,
Fn~o I,.
resolution which was accepted, calling
for increased research on native ranges
\VHITTINGWN,Chairman, to orgnnise
B campnign of display hoards to promote
of the arc:,.
interest in grass :md grassland utiliznAftor the business meeting, PHIL VAN
tion throughout Kansas and Oklahonx;
CI~~:.~YI:,SCS, reported on Range Site
Determination and its “se ns a key to
County
Agent
Service Committee,
CL~REXI: E:. BUNCH, Chairman, to
range productivity and stocking rates.
art as a coordinating “nit hetwccn the
The afternoon session was devoted to
Colmtp Agents and the vnrious comn. tow of water-spreading systems, beefmittees in the Section; Conservation
rstt1c breeding reseitrch and range
Awxd
Committee, L. R. BRANSON, managemer~t research on the U. S.
Chairman, to investignto the possibilit)
Range Livestork Experiment Station,
of conducting n “Range and Cattle
conducted by J. R. QUISENBERRY,
King” or “Range Man of the You”
R.<r 1Voo”w~a~ snd ~VTTALTER
HOUSTON
contest.
of the Agricultural Research Service.
The Section newsletter contained
At the evening dinner, 11~~ RIVISN):S
short, meaty items of research in(as toastmaeter) introduced several
280
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charts hitherto unknown in the field of
range management. The data curves
were quite unusual, and suggested bias
based on Dave’s imagination, despite
the author’s assurance that the data
had been subjected to careful statistical
analysis. President FLOYD D. LARSON
commented
on society affairs and
showed slides taken during the recent
three-week training course in range
management held in Jordan by the
F.O.A.
The Tuesday meeting was a range
tour and ranch planning demonstration
on the STANLEY BIXLER ranch near
Terry, Montana. Different range sites
were examined and the criteria for differentiation explained by PHIL VAN
CLEAVE, JOE LANGENDORFand E. J.
DYKSTERHUISof the SCS. Dot CORNELL,USFS, and JIM SPEELMAN,BLM,
explained the part that federal lands
played in the operation of the ranch.
MONS TEIGEN of the Montana Grass
Commission pointed out that these
lands are managed through the Prairie
County Co-operative
State Grazing
District, A welcome addition, to the
tour was a group of soil technicians
from the SCS.
Among those present at the meeting
were Society President FLOYD D. LARSON, past presidents DAN FULTON and
FRED RENNER and E. J. DYKSTERHUIS, member of the Board of Directors
-Mom
Teigen and Walter Houston.

THE SECTIONS

over 30 years. Mr. DICK was selected
as the 1953 Washington Cattleman of
the year.
The second day of the tour began
with a cowboy breakfast served by
TRAVEY FLOCKin the Asotin City Park.
At 8 :00 AM the caravan proceeded up
the Snake River where observations
were made on the effects of goatweed
control by the use of Chrysolina beetles.
The afternoon was spent in examining
the range and livestock management on
the J. H. (JIDGE) TIPPETTS AND SONS
ranch. Nearby
improvements
and
facilities on the Wallowa National
Forest were also observed.
Business carried out during this meeting included the appointment of two
Council Members to replace those who
were no longer members of the Section.
E. R. SMITH of Kamloops, B. C. was
appointed to replace REGINALDDENIO
and JOE OLIVER of John Day, Oregon
was appointed to replace T. P. WILSON.
The dates for the 6th Annual Meeting were selected as November 15 and
16, 1954. The meeting will be held at
Enterprise,
Oregon, with
DONALD
MILLER in charge of local arrangements.
-Everett C. Green.
TEXAS

Approximately
125 members attended the third 1954 meeting of the
Texas Section in Graham, July 29.
County Agent R. 0. DUNKLE lined up a
very interesting tour of ranches in the
PACIFIC NORTHWEST
area. He was assisted in planning and
conducting the program by A. H.
A very enjoyable range tour was held
WALKER and R. A. DARROW.
at Lewiston, Idaho on June 17 and 18,
First stop of the morning was to ob1954. Range people totaling nearly 100
serve range improvement through brush
from Washington,
Oregon,
British
control on the TOM MILLER Ranch.
Columbia and Idaho attended.
Mr. MILLER sprayed 320 acres of mixed
The North Idaho Chapter of the
Idaho Section was host with C. DOUGLAS post oak and blackjack oak in May,
1952 and a portion of the same area
HOLE in charge of local arrangements.
again in 1953 with 2,4,5-T. The two
The tour started from the Lewis and
Clark Hotel at 7 :30 AXI on June 17 treatments were applied at a cost of
and the first stop was made at the W. H.
approximately $12.00 per acre. This
area, before spraying, had carried 24
MATHISONranch located 4 miles south
cows that had to be fed hay and conof Lewiston. Mr. MATHISONwas honored
centrates all winter. During the winter
as the Nez Perce County Grassman for
1952. He is engaged principally in a
of 1953, 68 head were carried with no
hay fed. The sprayed area had not been
cattle feeding program, although he
completely deferred but was lightly
does have some 25,000 acres in native
stocked during the growing season. An
range where he runs his cattle part of
the year. The afternoon was spent on
adjacent area, bulldozed in 1952, apparently had not made the rapid range
the AL DICK ranch in Asotin County,
recovery and total grass production as
Washington where good range management pra,ctices had been in effect for
the sprayed area.
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Results of mechanical brush control
practices were observed on the ED
STEELE ranch. A dense stand of oak
had been chained and dozed in 1947 and
the sprouts controlled by goats. Mr.
STEELEhad obtained an excellent stand
of desirable native grasses through
proper livestock numbers and periodic
deferments.
After an excellent lunch furnished by
the Graham Chamber of Commerce and
Kimble Mills, the group visited the
MCCAGHR~N and KING ranches to
observe reseeding practices. Both ranchers are securing large quantities of high
quality forage from supplemental pastures planted to Blue Panic.
The H. C. NOELKE Ranch near
Sheffield was the site of the fourth
meeting on August 27. About 100 persons attended this meeting which
was held jointly with the West Texas
Chapter of the Soil Conservation Society of America. Mr. NOELKE:and J. L.
‘CY” RICHMOND,S.C.S., Ft. Stockton
were in charge of the program.
After coffee at the ranch headquarters, the group was divided into smaller
units for a tour of the ranch. Despite
a yearly rainfall of less than 7 inches
for the past six years, Mr. NOELKEhas
managed to retain and, in many cases,
to increase the desirable grass cover on
his pastures.
Following lunch, Mr. NOELICEdiscussed the history of the ranch which
was established by his father more than
50 years ago.
C. A. RECHENTHIN, S.C.S., San
Angelo and CLAYTONPUCKETT,banker,
Ft. Stockton, led discussions of “Drouth
and Range Management”. JAMF,~ E.
“BUD” SMITH, S.C.S., San Angelo, and
ERWIN M. SCHMUTZ,S.C.S., Van Horn,
were discussion leaders for “Revegetation”, and JERRY PUCKETT, rancher,
Ft. Stockton and J. W. DOLLAHITE,
Animal Disease Investigation Laboratory, Marfa, for “Poisonous Plants”.
-W. J. Waldrip.
UTAH
The spring meeting of the Utah Section of the Society was held at the
Utah State Agricultural College Campus, April 23, 1954. HUGH BRYAN, Bureau of Land Management, Salt Lake
City, was chairman of the program
committee. The meeting was spiced by
the variety of subjects presented.
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SECTIOKS
Russian rr-ildrye and non-seeded
checks
under no treatment,
plowing,
heavy
disc&
light discing and bulldozing.
After lunch, the group visited sir
cattle pastures fenced in IQ51 by the
U. S. Forest Service. This are5, one
mile vest of the Burgess Ranger Station,
was chosen as representative
of grazing
wean on the Bighorn Xational
Forest
cattle mngcs between elevntions of i,500
feet and 9,500 feet Lund wits fenced for
the study of influenre of grazing intcnaities on vegetation
and rattle weights.
DUN RRICGS of the \lvy”ming Agrirultural
Experiment
Station
led the
afternoon
discussions
rhich
inrhded
his ronuncnt,a
on the rattle
weights,

Ronmv
Plant Breeder, B.P.I., U.S.A.C.; How
.&no KLECG, Stockman,
Too&,
Utah;
nnd IV. S. BOYLE, Botanist, U. S. A. C.
-0rval
E. Wink/w.
WYOMING
For the first time since 1851, the
\Vyoming Section organized n two-d:,!
progmrn
which WRS surrcssfull~
a~complished through the p&i&on
of
ahout 100 members and guests on JoI)
23 and 24. Although originally spwkcd
by the \V).oming S&ion, the field days
were jointI\- sponsored
by the United
States For& Sewire, the Bighorn Xational Forest
Permittees
Astlocintion,
the \Vyonring State Association
of Soil
Conservation
IXstriet.9 and the \\‘yoming Agricultural
I’:xperiment
Station.
At Q o’rlock on Friday morning n
group of cws nascmbled at the Shell
Ranger Stntion, off r. S. Highway 14,
in the Bighorn .\lonntains
of northern
1Vyorrring. Here the two days started
with n visit to II rest-and-returns
dcmonstration of sagebrush control on pivnte
lnnd Control of big sagebrush was obtnined with both 2.4-D and 2.4,5-T,
and ~csc:II.Ph~I. D,,rx
BOXMONT discussed surh factors as Ixrccnt sngebrush
control, control of other vegetation,
rpsponse of the grass and management
practices on this &al-use :~ren.
Sreond stop ww made at the (+mnite
Creek Rnnpe seeding plots (:rt 0,000 feet
eler:tti”n)
of Ronwx
L.~G.
HWP
vields
r?ere compared
for timothy,
\I:mchnr
hromegrass,
intrnnediate
wheatgrws,
Primer slender xheat,gmss,
SECTION
Nov. 15.-16. I?rcifir Swthreat,
nnnmd meeting,
prisc, Ore.
Dec. 4. Idaho, rrintcr meeting, O~yhee Hotel,

MEETING
EnterBoise

ra4dh

I~ornmcnts“11 ImIRe

utilization
(pastures
wow selected
at
random within rqrlicntcs
so that two
would be rlazed at it heavy rate, two
at a me&on
rate and two at a light
mte), RICHARD Huao’s
diwussion
of
livestor,k preference and plant development, 8. A. REETLE:‘S rliscossion
of
changes in the plant cover, and Lxonn~o
II~wr:n’s
remarks on summer range in
a mnrh operation.
The afternoon
conrh&d
vith rlemonstmtions
of range
pitting
:and reseillph
on infiltration
rates bv FR.WX Rauz~.

CALENDAR

Dec. 10-l 1. .\rizona,
Jan. 26. California,
Chaire, Stin .J”se

nnnrml mrctine, Tucson
nnnunl merting,
Hotel

Snintr

SOCIETY

BUSINESS

“c. Authorize, on behalf of the
Board, transfer of items within
The annual mid-summer meeting of
the budget, and emergency
the Board of Directors of the American
requests to exceed the estabSociety of Range Management was held
lished budget, and
at the Shirley-Savoy Hotel, Denver,
“d. Review the Society budget
Colorado on July 26, 1954. In attendproposed by the Executive
ance were: FLOYDD. LARSON,President;
Secretary for the following
A. P. ATKINS, Vice-President; W. T.
year and to present their inWHITE, Executive Secretary; B. W.
dependent recommendations
Directors
ALLRED, Past President;
to the Board of Directors.”
DAVID F. COSTELLO, GEORGE E.
It was announced that the January,
WEAVER and VERNONA. YOUNG. Also
1955 issue of the Journal would be a
present were F. G. RENNER, former
special “Convention Issue”.
president; H. J. BURBACK and L. E.
President LARSON announced that
RIORDAN, members of the Convention
the American Society of Range ManageCity Committee of the Colorado Secment has been accepted as an affiliate
tion; KENNETH CONRAD and DONALD with the Agricultural Research InstiF. HERVEY.
tute of Washington, D. C., and that
President LARSON announced the
Dr. 0. S. AAMODThad been designated
resignation of DON DAVIS, Chairman
as the Society’s official representative.
of the 1956 Convention City CommitA request for information was retee, who is detailed on a foreign assignceived from a newly-formed Commission
ment, and the appointment of HAROLD on
Relations,
Intergovernmental
JOSENDALof Wyoming in his place.
charged by Congress to study the quesPresident LARSONalso announced his
tions and responsibilities of the federal
own assignment to Libya for a 2-year
government which combined federal
period beginning September 1st.
and state interests. The commission is
The Board reviewed the several
attempting to obtain information on the
problems related to the new format of
attitude which the government should
the JOURNALOF RANGE MANAGEMENT take toward such organizations as the
and its publication in the new size for
Society. It was decided to study the rethe first six months. After discussion of
quest for a reply at the January meetthe increased printing, operating and
ing.
postage costs it was decided to mail the
The Secretary reported that 1,958
Journal without mailing jackets to save
Society members were affiliated with
several hundred dollars per year.
local Sections as of June 30, 1954.
The Board adopted unanimously a
A petition was read from a group of
policy statement regarding financial
21 members residing in countries east
control of Society funds, as follows:
and southeast of the Mediterranean Sea,
“(1) At the first meeting of the Board
requesting a charter for a local organizaof Directors following their election,
tion to be known as the “AMiddle East
to authorize a definite budget for the
Section”. The petition was approved
operations of the Society during the
after considerable discussion, and the
current year-such
budget not to be
Secretary instructed to affix the Society
exceeded without specific approval as
Seal with a statement of acceptance to
provided below.
a copy of the petition to be forwarded
“(2) To establish a Finance Committo the Secretary of the Section in Cairo,
tee whose primary function will be to:
EgYPt*
“a. Keep thoroughly familiar
The Board adopted an amendment
with all financial aspects of
changing the final date for receipt of
Society business.
petitions for nominations to national
“b. Advise the Executive Secreoffices from August 1 to July 1. This
tary and the Journal Editor
amendment to the Bylaws will appear
on the ballot.
on budget matters.
HIGHLIGHTS
OF BOARD
DIRECTORS’
MEETING

OF

Increasing costs of transacting Society business and of printing and mailing have led to the decision of the Board
to increase the membership fee to all
foreign members except in Canada and
Mexico to $7.00 a year, effective January 1, 1955.
Reports were read from several committee chairmen advising of the progress of their several activities.
The report of Program Committee
Chairman KENNETHW. PARKERwas reviewed. The Board recommended to the
Program and Local Arrangements committees that reservations for a field tour
to be held after the annual meeting be
made after the arrival of the delegates at
the convention in San Jose, January
25. The Board favored a session for
students which should be scheduled, if
possible, early during the convention
period.
The Board reaffirmed a decision made
in 1952 that institutional, compan.y,
library and other memberships than
personal would not be carried on Society
rolls as Section affiliates. These memberships cost $0.50-1.50 more to service
than personal memberships.
The Board took considerable time to
discuss several of the problems related
to an expanded membership, to more
pages for the Journal, and more illustrations and charts for all articles in the
Journal. The conclusion was reached
that a minimum membership of 3,500
would be a necessary first step to attain
these objectives. The Board resolved to
request the Section Chairmen to make a
special effort to assist in expanding the
membership and that the Section Chairmen reserve time for a full discussion of
this problem at their meeting in San
Jose. President LARSONdesignated Past
President B. W. ALLRED to meet with
the Section Chairmen as a representative of the Board of Directors and present the problem as the Directors see it.
The meeting was adjourned at 6 :20
T. White, Executive Secrep.m.--W.
tary.
PROGRAM

Eighth Annual Meeting
The Eighth Annual Meeting of the
American Society of Range Manage-
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ment will be held in San Jose, California
on January 25, 26, 27 and 28, 1955 with
headquarters at the Hotel Sainte Claire.
Following are some of the highlights of
the meeting as developed by the Program Committee, KENNETH W. PARKER,
Chairman.

Tuesday, January 25

AFTERNOON:
Livestock-Big Game Relationships
Panel Discussion
Effect of Range Condition on Deer
Numbers
Big Game-Livestock
Relationships
and their Effect on Range Condition in Africa

Business meeting
Directors

of the Board

of

AFTERNOON
Section chairmen meeting
Technical session
Research papers
Panel discussion : Development of
Criteria for Classifying Condition
EVENING
Business Meeting of Society
Wednesday, January 26
MORNING
President’s address
Range Lands as a Natural Resource
Talk by Guest Speaker
Where We Have Been and Where We
Are Going in Range Management
50 Years of Change in Vegetation in
the Central High Plains

MORNING:

Utilization of Grass

Range Improvement in

of
Native
Range
Improvement
through New Grass Introductions
Improvement
of
Range
Lands
through Soil Fertilization
Improvement through Water Spreading
A Rancher’s Viewpoint of Range
Improvement

PHOTOGRAPH
Eighth Annual

Meeting

Members of the Society may enter photographs that they
have taken under any of the following six classes:
1. Range types.
2. Range condition (including fence line scenes).
3. Individual plants.
4. Seeded ranges.
5. Grazing scenes showing utilization of particular range
plants by livestock or wild life.
6. Color pictures.
The first five classes are for black and white photographs,
8 by 10 inches or larger, with non-glossy surface. The color
prints should be 3 by 4 inches or larger. All entries should be
mounted with borders at least 3 inches wide, but without

MO RN IN G: Brushland
for Grazing Use

Improvement

Site Characteristics as a Guide to
Shrub Hardwood Control
Brush Conversion by Fire and Other
Means
A Southwestern Rancher’s Viewpoint
of Shrub Control
Symposium on California Grasslands
Ecology of California Grasslands
Management and Improvement of
California Grasslands
Feeding and Management of Livestock on California Ranges
AFTERNOON:
Jose

Field

Trip

near San

The detailed program for the meeting
with the names of speakers and exact
titles of papers will be given in the
Issue” of the
January “Convention
Journal.

CONTEST

of the American

San Jose, California,

Annual Banquet
Friday, January 28

Utilization
and
Management
of
Crested Wheat Pastures
Effects of Grazing and Climate on
Grasslands
Relationship of Utilization to Range
Condition and Effective Cover
Range Management and Drought
Changes in the Desert Grassland-an
Analysis of Causes
Proper Range Use and What it Means
to the Producer
AFTERNOON:
the U. S.

Range Improvement and Management Problems in Argentina
of Dryland
Alfalfa
Development
Strains
Pasture Improvement Work in Canada
EVENING:

Thursday, January 27

MORNING

Range Forage Improvement Elsewhere

Society

January

of Range Management

25-28, 1955

frames. A description, 50 words or less in length, typed on a
separate sheet should be attached to the photo mount to be
visible. Also, the contestant’s name and address should be
attached but not visible to the voters until after the competition.
Entries will be numbered and voted upon by members attending the meeting to determine three highest placing within
each class and three highest for the entire exhibit.
Photographs are to be taken to and from the display booth
by the contestant or someone he has designated who attends
the meeting. An individual may have a maximum of six
entries.-Donald R. Cornelius, Chairman, Displays and Contests Committee.
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