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FOREWORD

PRACTICAL
stockmen know that good qual-

ity pasture will provide one of the best and
most economical sources of livestock feed obtain-
able. More and more attention is being given to
the relative carrying capacities and costs of pro-
duction of the various types of pastures in this
state.

This bulletin is one of a series of three pub-
lications that report findings on the costs, effi-

ciency, and management of pastures in three im-
portant areas of Oregon.

Station Bulletin 390 covers pastures in the
Coast Region; this one applies to Eastern Ore-
gon; and the third, Station Bulletin 392, discusses
pastures in the Willamette Valley.

WM. A. SCHOENFELD
L)rector
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SUMMARY

East of the Cascade Mountains in Oregon 55 per cent
of the farms have some irrigated land. About 30 per cent
of this irrigated land is devoted to a single usepasture.
This study was designed to determine the costs and yields
of these irrigated pastures and the factors influencing
them.

Over the 2-year period, 1934-1935, a total of 205 sched-
ules were obtained concerning all sections where the use
of irrigated pasture was of major importance.

TYPES OF PASTURE STUDIED

Two types of pasture were studied; bluegrass, and
mixed tame grass. The former is by far the most abun-
dant, for bluegrass volunteers on most irrigated soils. Pas-
tures included in the "mixed tame grass" classification are
those on which 50 per cent or more of the cover was made
up of seeded forage plants.

GRAZING VALUE

The grazing values of the two pasture types studied
were:

Acres used to
Animal unit carry one
(cow) days animal unit Animal
of prazing for the 6- units
produced months carried
per acre season per acre

MAINTENANCE COST

The average costs of maintaining these pastures were:
Per animal
unit day of Per cow per

Per acre grazing month
Dollars Cents Dollars

Major items of cost were: interest charges, taxes, ir-
rigation water, and labor. Cash costs were low, accounting
for only about a third of the total.

FACTORS AFFECTING YIELD AND COST

High yields were found to be associated with low costs
per unit day of grazing. Bluegrass pastures that produced

Bluegrass 152 1.18 .85
Mixed tame grass 240 .75 1.13

Bluegrass 7.94 5.2 1.56
Mixed tame grass 11.25 4.7 1.41



less than 100 animal unit days of grazing per acre did so
at a cost nearly three times as great as those producing 250
days or more.

The highest yielding kinds of forage were found to cost
more per acre for establishment and maintenance than the
lower producing kinds but the higher yields obtained com-
pensated for the added cost. Pastures where Ladino clover
predominated outyielded pastures with other forage cover.

Small pastures tended to produce more per acre than
did larger ones and it also cost more per acre to maintain
them. Higher yields more than offset the higher costs with
the result that the smaller pastures produced a day of
grazing at a somewhat lower cost than did larger ones.

Certain factors such as land value, taxes, cost of irri-
gation water, and total cost per acre were found to have
little or no relation to yield on pastures of similar type.

FENCE COSTS

The average construction cost per rod was approxi-
mately 75 cents for woven wire fence, and 45 cents for
barbed wire fence. Maintenance costs averaged about 6
cents per rod for depreciation, repairs, and interest (at 5
per cent) on the present value.



Cost and Efficiency of Irrigated Farm
Pastures in Eastern Oregon*
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WILLIAM W. GORTON
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INTRODUCTION

EAST
of the Cascade Range of mountains in Oregon lies an area of some

42,000,000 acres, of which about 833,000 acres were irrigated in 1930 ac-
cording to the Federal Census of that year. This relatively small irrigated acre-
age exerts a leavening influence upon the entire region, for here is grown a
large proportion of the feed needed to winter the livestock that range the
mountains and prairies of the region for the balance of the year. Here, also,
are located more than half of the farms of the region.

The farms on irrigated land are mostly general in character, with dairying
of major importance. Hay production utilized about 50 per cent of the irrigated
land according to the Federal Census of 1930, pasture about 30 per cent, and all
other crops about 20 per cent. The productivity and efficiency of pastures are of
great importance, it would seem, to the economy of the region, for one out of
every three acres under irrigation is used for pasture.

There are many indications that pastures are not now being operated as ef-
ficiently as is the land in most other uses. They are often relegated to a minor
position in the organization of the farm and are allowed, like Topsy, to "just
grow." This procedure has resulted in wide variations in productivity, and has
made pasture one of the weakest links in the chain of enterprises with which
is built the farm organization of the region.

It was the purpose of this study to measure the production of irrigated
pastures in this region; to determine the costs associated with them; and to
determine the factors governing pasture yields and costs. With these data at
hand it was the belief that a good pasture management and improvement pro-
gram could be formulated.

This study was made by the survey method.f A total of 142 farms was
visited during the years 1935 and 1936 and 205 pasture enterprise records were
obtained covering the 1934 and 1935 pasture seasons. Records were taken in
most of the areas of the region where irrigation is of major importance
(Figure 1). Effort was made to obtain a representative sample of pastures from

ACKNOWLEDGMENTS: The author expresses his sincere appreciation to those who have
aided in the preparation of this bulletin. Especial credit and thanks are due: (1) the
farmers from whom the basic information was obtained; (2) H. E. Selby, former bead of
the Department of Farm Management, who was instrumental in setting up this study and
who directed the first year's field operations; (3) Oran M. Nelson, Professor of Animal
Husbandry, for his aid in the collection of the data and for counsel in its analysis;
4) E. R. Jackman, Extension Specialist in Farm Crops, and Harry A. Schoth, Agronomist,

United States Department of Agriculture, for subject-matter information freely given;
(5)Howard G. Smith, G. W. Kuhirnan, Arnold N. Bodtker, Leland Fryer, and Claire
Wilkes for their services in collecting the field data; (6) the counçy agricultural agents of
the counties included in this study; and (7) D. Curtis Mumford, Head of the Department
of Farm Management, and E L. Potter, Chief of the Division of Agricultural Economics,
for aid in the preparation of the text.

t See Appendix B for a discussion of the methods used and for definitions of the terms
employed in this report.

/



8 AGRICULTURAL EXPERIMENT STATION BULLETIN 391

all parts of each area studied. Cooperators were Selected at random from lists
of representative farmers prepared by the county agent of each county visited.

Description of farms studied. The farms included in this study varied
in size from less than 40 to more than 1,000 acres, the average being approxi-
mately 261 acres. Of this total, 74 acres were in crops, 30 acres in irrigated
pasture, 131 acres in dryland pasture, and 18 acres in farmstead and waste
land.

N

EASTERN OREGON

Figure 1. Location of farms included in pasture cost survey, Eastern Oregon Region,
1934 and 1935.

From an acreage standpoint, alfalfa for hay was the most important single
crop raised, nearly 90 per cent of the farms included in the study reporting
this crop. More than half of the farms grew wheat, and about a third reported
oats, or barley, or potatoes.

Most of the farmers cooperating in this study (94 per cent) owned all or
part of the land they were operating. Because of this high degree of ownership
it would appear that the care given the pastures included in this tudy should be
of a sort to insure maximum long-time productivity.

Almost all of the farms had horses, dairy cows, other cattle (largely young
dairy stock), and chickens. About one-third of the farms had sheep, and two-
thirds had hogs. Less than 10 per cent of the farms kept turkeys. An average
of 57 animal units were kept per farm.*

For the most part the farms covered in this survey would be classed as
general farms, with the production of churning cream a major enterprise. This

An animal unit (AU.) was considered to be one mature cow or horse, 5 sheep,
8 hogs, or 100 poultry. Two head of young stock were considered to be the equivalent of
one head of mature stock of like kind.
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area is adaptable to a wide variety of farm enterprises, but because of high
transportation charges to get produce to market, it is necessary to produce
those items that carry a relatively high valuation in comparison to weight and
bulk. Livestock and livestock products meet this requirement, hence most of the
hay grown is fed out either on the farm or nearby to wintering range livestock.

Pasture classification. Irrigated pastures in eastern Oregon may be
classified by predominate type of forage cover into two general groups: blue-
grass pastures and mixed tame-grass pastures. The former class is by far the
most prevalent, as bluegrass volunteers readily in hay fields or seeded pastures
and often assumes the role of a weed, as it is aggressive and tends to crowd
out less hardy plants. Kentucky bluegrass is the most common variety, although
some Canadian bluegrass is found intermingled with it. Pure stands of blue-
grass are rare, for clover, mostly the small white flowered variety (Trifolium
repens), is inseparable from it in most locations.

Mixed tame-grass pastures, as the term is used in this study, includes all
pastures on which half or more of the cover is made up of seeded forage plants.
In this study several varieties of grasses and clovers were found to have been
used. The ones most frequently used, either alone or in mixtures, were:

GrassesMeadow fescue LegumesAlfalfa
Tall fescue White clover
Orchard grass Ladino clover
Timothy Alsike clover
Kentucky bluegrass Sweet clover
Red top Red clover
Smooth brome Strawberry clover
English rye grass
Reed canary grass

The use of tame mixed grass pastures was not very general at the time
this study was made (1934 and 1935) ; hence only a limited sample regarding
this type of pasture could be obtained. During the 2-year period 47 records
on this pasture type and 146 on bluegrass pasture were obtained.

The aftermath of hay and grain fields is frequently used for pasture by
bands of range sheep or other livestock (Figure 2). The costs and grazing
value of this type of pasture were not covered by this study because these
fields are primarily used for hay or grain production and only incidentally for
grazing.

GRAZING VALUE OF IRRIGATED PASTURES
The pasture season on the irrigated pastures studied averaged about 6

months in length, beginning in mid-April and extending into October. The
average rate of stocking during this period, expressed in three different ways,
was:

146
bluegrass
pastures

47
tnLved tame-

grass pastUres
Acres used to carry one animal

unit for the season (6 months) 1.18 075
Animal unit days of grazing

produced per acre 152 240
Animal units carried per acre .85 1.33
Per cent of feed from other sources

than pasture 9 15
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It was necessary to convert all stock to terms of similar units because
most operators grazed several classes of stock on each pasture and a method of
expressing the sum of the grazing obtained was needed. An animal unit day
of grazing, the unit of measurement selected, may be defined as being the

Figure 2. Band of sheep on alfalfa field after last cutting of hay, Malheur County.

amount of grazing done in a 24-hour period by 1 mature cow, 1 horse, 5 sheep,
8 hogs, or 100 poultry. In computing this measurement 2 head of young stock
were considered to be equivalent to 1 head of mature stock of like kind.

Dairy cows were the only class of livestock receiving any appreciable
amount of supplemental feed while on pasture. On bluegrass pastures 16 per
cent of the total feed requirement of dairy cows was from supplemental sources
and on mixed tame grass 22 per cent was so obtained. For all stock, supple-
mental feed actounted for 9 per cent of the total feed requirements of those on
bluegrass pastures and 15 per cent for those on mixed tame-grass pastures.
Of the 152 days of grazing produced per acre by bluegrass pasture, in other
words, about 14 were from feed other than pasture. In the case of mixed
tame-grass pasture 36 of the total of 240 days were so obtained.

Dairy cows were the predominant class of livestock on both pasture types,
and accounted for about half of the total number of grazing days. Young
stock, beef cattle, and sheep were about equally important. Horses accounted
for about 5 per cent of the total use. There was a tendency for the better
quality pastures to be used for dairy cattle and for the lower quality pastures
to be grazed by other stock.

COST OF MAINTAINING IRRIGATED PASTURES
The average annual cost of maintaining bluegrass pastures was $7.94 per

acre or 5.2 cents per animal unit day of grazing for th 152 days produced. For
mixed tame grass the cost was $11.25 per acre or 4.7 cents per day for the 240
days produced (Table 1). If the number of days of grazing attributable to
supplemental feeding are deducted from the total number of days of grazing
produced, bluegrass pastures produced 138 net days of grazing per acre and
mixed tame grass 204, at a cost per animal unit day of 5.8 cents and 5.5 cents
respectively.
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The charge for the use of the land was the largest single item of cost,
accounting for approximately half of the cost of bluegrass pasture and a third
of the cost of mixed tame-grass pastures. This charge was computed by
charging interest at the arbitrarily selected rate of 5 per cent on the value of
the land as estimated by the operator. The value of bluegrass pasture land, so
determined, was $80 per acre and the value of mixed tame-grass pasture land
was $74. Why the average value of the land on which the higher quality
mixed tame grass pastures were grown was less per acre than for the poorer
one is difficult to explain except that the land was apparently valued on its use
for crops other than pasture. This topic is discussed in more detail in the
section on factors influencing costs, under the heading, "Miscellaneous Factors,"
page 17.

Table 1. CosT OF MAINTAiNING IRRIGATED PASTURES
Eastern Oregon, 1934 and 1935

A few pastures included in this study were subirrigated or irrigated from waste or
free creek water.

t This cost is for the days the animals were on pasture. In addition to pasture some
supplemental feed was used. This amounted to 9 per cent of the total feed consumption in
case of bluegrass pastures and 15 per cent in case of mixed.grass pastures.

The labor requirements per acre averaged 4.2 hours for bluegrass and
6.2 hours for mixed grass. Of these amounts 3.1 and 4.0 hours respectively
were spent in irrigating and the remainder largely in cultivating, weeding, fer-
tilizing, and fence repair. Bluegrass pastures were irrigated an average of 9.5
times and mixed-grass pastures 10.6 times per year.

Fertilizer was applied to 18 per cent of the bluegrass and 40 per cent of
the mixed-grass pastures. Manure was used most frequently. The cost of
commercial fertilizer was entered at the cost delivered at the farm and manure
was charged at the value that the operator estimated he could sell it for in his
community. This was usually $1 per load at the barn.

Several operators applied sulphur or landplaster. No other commercial
fertilizer was used. Although the results of fertilization are doubtless bene-
ficial, as proved by many experiments in Oregon and elsewhere, too few records

Maintenance cost

Proportion of
pastures reporting

the item

Item Bluegrsss
Mixed tame

grass Bluegrass
Mixed tame

grass

I Per cent Per cent
Number of pastures 146 47
Average size of pastures, acres 31 14

Amount per cre:
Fertilizing $0.22 $1.51 18 40
Cultivating .08 .05 21 17
Weeding .07 .14 28 23
Reseeding .04 4
Fence upkeep .56 .80 100 100
Irrigating .78 1.21 94* 89*
Irrigation water 1.17 2.34 80* 89*
Depreciation of stand .41 47
Taxes 1.06 1.04 100 98
Interest on land (i S per cent) 4.00 3.71 100 100

TOTAL COST PER ACRE $7.94 $11.25 100 100

Number of animal unit (Cow) days of
grazing produced per acre 152 240

Cost per animal unit day of grazing 5.24 4.74
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were available to allow for an accurate determination of the results obtained
by the cooperators in this study.

Bluegrass and white clover volunteer readily, hence most pastures with
this type of cover were established without cost. These pastures are com-
monly old alfalfa fields on which the alfalfa has been supplanted by bluegrass.
Mixed tame grass, on the other hand, was established in much the same man-
ner as stands of alfalfa for hay and these costs should properly be depreciated
out over the life of the stand. The cost of establishing a stand of mixed tame
grass, as used in this study, was $4 per acre for pastures seeded with a
nurse crop and $15 for those seeded alone. These costs were adapted from the
costs of establishing a stand of alfalfa hay, which are presented in another
publication of this series of cost and efficiency studies.*

Figure 3. Bluegrass pasture, white clover in bloom.

The cost of establishment was charged off over the productive life of the
stand as estimated by the operators. These estimates varied from 2 years
to permanency, depending on whether the stand was in a rotation, the length
of the rotation, and on the operator's optimism as to his ability to maintain the
stand. The charge for depreciation of stand is a minor one for the average of
the pastures included in this study because more than half of the operators
stated that the stands they had established were permanent ones. The average
charge for depreciation of stand shown for these pastures, 41 cents per acre,
is subject, therefore, to considerable variation depending on the life of the
stand under consideration and the method used in establishing it.

CASH AND NONCASH COSTS
All costs connected with pasture maintenance are not immediate cash costs.

Some, like interest on the investment, operator and family labor, and the depre-

Selby, H. E., Cost and Efficiency in Producing Alfalfa Hay in Oregon, Bulletin 241,
Oregon Agricultural Experiment Station, Oregon State College, 1928, pp. 4247. This
adaptatLon was made by adjusting the costs found in the hay-cost survey, which covered the
years 1925-1927, to the price level existing in 1934, the hrst year covered in this study.
The result was checked and approved by G. R. Hyslop, head of the Farm Crops Department,
Oregon State College.



ciation of equipment and the stand of grass, are deferrable. Others, such as
taxes, irrigation water, hired labor, and purchased repairs, are not deferrable
and represent a cash outlay.

Cash costs accounted for about one-third of all pasture costs. Of the total
cost of $7.94 per acre, using bluegrass pastures as an example, only $2.71 repre-
sented cash operating expenses. The noncash balance of $5.23 was largely for
interest on the investment, depreciation of fence and equipment, and for unpaid
operator and family labor (Table 2).

Table 2. CAst-i AND NONCASi-t COSTS OF MAINTAiNING BLUEGRASS PASTURES
Eastern Oregon Region, 146 Records Covering 1934 and 1935 Pasture Seasons

MAJOR FACTORS INFLUENCING COSTS
The cost of maintaining an acre of pasture is largely made up of items that

do not fluctuate with yield. These fixed costs, such as interest on the value of
the land, taxes, fence costs, and the cost of irrigating and irrigation water, make
up about 8 per cent of all pasture maintenance costs. These costs are largely
outside of the control of the individual farmer for, if any pasturage is to be
produced, they occur regardless of yield. Confronted with a situation such as
this, how can costs be cut? The answer largely lies in reducing the cost per unit
produced by increasing production per acre. Yield, in other words, is the key to
low-cost pasture management under a condition of relatively high fixed costs.

Yield. Low-yielding pasture is not only likely to be costly, it is also waste-
ful of one of the irrigation farmer's most limited resources, land. It has pre-
viously been shown that, for an average of the pastures studied, it required 1.18
acres of bluegrass pasture and only .75 acre of mixed tame-grass pasture to
carry a cow for the season, and that the latter type produced forage at a cost of
.5 cent per day of grazing lower than did bluegrass (Table 1).

To carry a 10-cow herd for the 6 months' pasture season, for example, it
would require 11.8 acres of bluegrass or 7.5 acres of mixed tame grass and the
cost of pasture per herd would be $93.69 for the former and $84.38 for the lat-
ter. The herd grazed on the higher-yielding pasture, therefore, would not only
require 4.3 fewer acres to carry it for the season but would obtain this forage at
a somewhat lower cost. The small difference in rate of supplemental feeding
between the two pasture types (6 per cent greater on mixed tame grass) does
not materially affect these relationships.

Although bluegrass pastures are generally inferior to other irrigated types,
they are not necessarily so, for 14 per cent of those included in this study pro-
duced in excess of 300 animal unit days of grazing per acre. The mixed tame-

Cost item

Cost per acre

Cash Noncash Total

Hired labor $0.39 $ $0.39
Operator's labor .58 .58
Materials and repairs .09 .21 .30
Depreciation .30 .30
Irrigation water 1.17 1.17
Taxes 1.06 1.06
Interest 4.14 4.14

TOTAL COOT $2.71 $5.23 $7.94

Per cent Per Cent Per cent
Proportion of total costs 34 66 100

IRRIGATED FARM PASTURES IN EASTERN OREGON 13
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grass group, however, had a higher proportion of high-producing pastures, 21
per cent of them yielding in excess of this amount. Bluegrass pastures that
produced less than 100 days of grazing per acre did so at a cost of 9.1 cents
per animal unit (cow) day of grazing. Those producing over 250 days of
grazing per acre, for comparison, did so at a cost of about 3.2 cents per day
(Table 3). To establish comparability, these yield data have been adjusted for
supplemental feed fed.

Kind of forage. Little standardization in pasture mixtures was found,
and as a result an insufficient number of cases representing distinct types of
seeded pastures was available for comparison. Pastures where Ladjno clover
was predominate, however, were distinctly higher yielding than were pastures
where other forage plants predominated. The nine Ladino clover pastures
studied produced 328 days of grazing per acre compared with an average of 240
days for all tame mixed-grass pastures and 152 days for bluegrass pastures.
The maintenance cost per acre was greater for Ladino pastures but the higher
yield compensated for the additional outlay by reducing the cost per day of
grazing to a figure in line with that of other pasture types. Supplemental feed
on Ladino pastures accomted for 9 per cent of total feed requirements, which is
6 per cent less than on mixed-grass pastures and the same as for bluegrass.

The data indicate that, in general, the higher yielding kinds of forage are
established and maintained at higher costs per acre but that the higher yield
reduces the cost per day of grazing to about the same average level as lower-
yielding pasture types. High yields, and the resultant more efficient use of land
and irrigation water, therefore, can be obtained through the use of high quality
pasture mixtures at about the same cost per day of grazing as where pastures
less efficient in the use of these resources are utilized.

Table 3. EFFECT OF YIELD ON COST OF PRODUCING AN ANIMAL UNIT DAY op GRAZINGR

The grazing value data in this tabulation have been adjusted for supplemental feed fed.

Size of pasture. Small pastures generally produced more per acre than
did the larger ones. For example, bluegrass pastures of less than 10 acres pro-
duced 238 animal unit days per acre, whereas those of 40 to 50 acres produced
only 152, and those over 50 acres but 132 (Table 4). The greater yield obtained
from small pastures was probably due to the more intensive management prac-
tices that were expended on them. These yields have been adjusted for supple-
mental feed fed. More than twice as much man labor (6.8 hours) was ex-
pended on pastures of less than 10 acres as on those of 50 acres or more (2.7
hours).

99 and under 18 79 38 9.1
100-14 9 44 116 45 6.1
150-199 35 170 26 5.8
200 -249 18 221 22 3.8
250-349 19 294 15 3.1
350 and over 12 418 7 3.3

TOTAL OR AVERAGE 146 138 31 5.8

Average
number of
AU days

of grazing Average Average
Range in AU days of grazing produced size of cost per

produced per acre Pastures per acre pasture AU day

Number Number Acre.t Cent.t
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The comparisons discussed above were made between pastures on different
farms and may not be valid as to the results to be expected by subdividing large
pastures on any one farm. It is a generally held belief that such subdivision for
purposes of rotating the use of different parts of a pasture makes possible higher
yields, but no data on this problem were obtained in this study.

Table 4. EFFECT F SIZE OF PASTURE ow Cosv AND YIELD
103 bluegrass pastures-1935 pasture season-eastern Oregon

R Animal unit days of grazing adjusted for supplemental feed fed.

Figure 4. Tame mixed-grass pasture.

Regional differences. Within the general area designated as eastern
Oregon there are variations in topography, elevation, rainfall, temperature, types
of farming, amount of irrigation water available, etc., that influence pasture
yields and costs. To determine the effect of these variations the 103 bluegrass
and white clover pastures included in the study for the 1935 pasture season were
sorted into four regional groups. The location of these regions is shown in
Figure 1.

In 1935 the pasture season was longest in the Columbia Basin Area, 197
days, and shortest in the Kiamath Region, 170 days, with the other two areas
being intermediate between the two (Table 5). Central Oregon and Columbia
Basin pastures showed the highest yields, 177 and 173 animal unit days of graz-
ing per acre respectively; and Klamath pastures the least, 124 animal unit days,
with Blue Mountain pastures falling between, with 159 animal unit days.

Variation in
size of

pastures
Pastures
included

Average
size

Animal
unit days
per acre

Cost per
acre

Cost per
animal

unit day of
grazing

Man labor
per acre

Acres Number Acres Number Dollars Cents Hours
Less than 10 22 5.5 238 11.48 4.8 6.8
10-19 35 13.7 182 9.66 5.3 5.1
20-29 16 23.2 147 8.35 5.7 4.1
30-39 10 32.3 164 8.09 4.9 5.2
40-49 5 41.0 152 7.96 5.1 2.9
50 or more 15 122.4 132 6.64 5.0 2.7

ALL PASTUSES 103 32.5 149 7.68 5.1 2.6
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Costs for irrigating, water charges, and taxes were highest in central Ore-
gon where all of the pastures studied were in organized irrigation projects.
These higher costs resulted in a higher total cost per acre and a cost per day of
grazing 1.6 cents higher than the 4.2 cents per day shown for the Blue Mountain
and Columbia Basin pastures. Kiamath pastures hd a lower cost per acre than
did those of central Oregon, $7.44 compared with $10.25, but because of a much
lower yield the cost per day of grazing was higher by .2 cent than in central
Oregon.

It may well be that the entire explanation of the differences in yield is not
to be found in the inherent productive capacity of the soils of the different
regions. Central Oregon pastures were smaller and were grazed largely by
milk stock, a fact which may have called forth an intensive type of management
that made for high yields. In the Kiamath Region, on the other hand, the pas-
tures averaged much larger in acreage, 100 acres compared with 13 for central
Oregon, and were grazed predominantly by beef cattle, which are usually pro-
duced under an extensive management system. It is likely, therefore, that the
differences in yields as between regions have been exaggerated by systems of
management and types of farming beyond what would be the case were the
regions similar in these respects.

Table 5. REGIONAL DIFFERENCES IN BLUEGRASS PASTURES
1935 pasture season-eastern Oregon

Animal unit days of grazing adjusted for supplemental feed fed.

Source of irrigation water. Somewhat more than half of the bluegrass
pastures studied in 1935 were irrigated from organized irrigation projects and
the others from creeks or personally owned ditches with no cost for water

Item
Central
Oregon

Blue
Mountains

Columbia
Basin

Klamath
Region

All
regions

Number of pastures 42 29 18 14 103
Average size of pastures,

acres 13 29 29 100 32
Length of pasture season,

days 181 172 197 170 180
Value of land per acre $77.20 $83.00 $70.80 $94.00 $84.00

Cost per acre:
Fertilizing $0.36 $0.10 $0.58 $0.16 $0.24
Cultivating and seeding .12 .17 .20 .12 .17
Fence upkeep .85 .59 63 .29 .52
Irrigating 1.15 .42 .41 .96 .77
Irrigation water 2.56 .18 .65 .44 .77
Taxes 1.35 .99 1.16 .77 .97
Interest on land (@ 5 per

cent) 3.86 4.15 3.54 4.70 4.24

TOTAL COST PER ACRE $10.25 $6.60 $7.27 $7.44 $7.68

Number of animal unit days
of grazing produced per
acrea 177 150 173 124 149

Proportion of feed require.
ments from supplemental
sources, per cent 17 6 16 3 10

Cost per animal unit day 5.8 4.2 4.2 6.0
Number of animal units car-

ried per acre 1.0 .8 1.0 .7 .8
Acres required to carry one

AU for the season 1.0 1.1 1.0 1.4 1.2
Proportion of pastures pro.

ducing 200 or more AU
days of grazing per acre,
per cent 45 28 33 21 35
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except maintenance charges. Farms obtaining water from organized projects
were smaller and had smaller pastures than did those obtaining free water.
Pastures irrigated from private sources operated at a lower cost per acre, but
as production was also lower, the cost per day of grazing was about the same
for both. A comparison of the two is showr in Table 6.

Table 6. EFFECT OF Souace or IRRiGATION WATER
103 bluegrass pastures, 1935 season

Lower production by pastures irrigated from private dtches was likely
caused by a late summer shortage of water where no storage facilities exist. It
is probable that the fact that the pastures are larger also contributed to the
lower yields.

Miscellaneous factors. Certain factors such as land value, taxes, cost of
irrigation water, and total cost per acre were found to have little or no relation-
ship to yield on pastures of similar type. There was a slight tendency for the
higher-yielding pastures to be valued higher than others but it was not marked
and many exceptions occurred. In fact, mixed tame-grass pastures were valued
at less per acre, on the average, than were the lower-yielding bluegrass pastures.
Pasture land, apparently, was valued at prices based on uses other than pasture
such as for hay and grain production. Taxes showed no relationship to pasture
yield, probably for the same reason.

There was little relationship between the cost of irrigation water and yield
except that pastures irrigated from creeks at little or no cost for water fre-
quently yielded less because of shortages of water in late summer. Among
those having comparable seasonal distribution of water the cost of the water
was apparently not a factor jn determining yields. High cost water, in other
words, was not used more efficiently than low cost water, nor was low cost
water used lavishly to procure heavy production.

FENCE COSTS
Farm pastures must be enclosed in some manner to keep stock from straying

or to prevent stock not belonging to the operator from encroaching. Under the
assumption that they must be enclosed, all of the fence around the pasture, plus
division fences within the boundaries of the pasture, was charged to the pasture
except line fence built by adjoining owners. The ratio of line fence to the total
fence required is small (perhaps 1 to 4) and in addition many operators found
it necessary to build all of the line fence because the adjoining land owner was
satisfied with an inferior fence. For these reasons it is probable that pasttires
bear well over 75 per cent of the total cost of building and maintaining all of
the fences around and within them.

Item Pastures

Average
size of
farm

Average
size of

bluegrass
pasture

AU days
of

grazing
produced
per acre

Cost of
irriga-
non

water
per acre

Total
Cost

per acre

Cost per
animal

unit day
Of

grazing

Pastures receiv-
ing water from
nonorganized
sources

Pastures receiving
water from or-
ganized projects

Number

45

58

Acres

520

139

Acres

51

20

Number

145

190

$0.10

2.02

$0.06

9.14

4.6

4.8
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Barbed- and woven-wire fences are standard types in this area. The num-
ber of strands of wire on the fences included in this study varied from 3 to 6 on
barbed-wire fences and all woven-wire fences had from 2 to 4 strands of it on
top of the woven wire. Barbed wire costs from 4 to 5 cents a rod in 80-rod rolls
and woven wire about 36 cents a rod in 20-rod rolls. All of the operators used
wooden posts, generally cedar, which cost from 13 to 15 cents apiece. Posts
were spaced about a rod apart. Most operators used material of at least fair
quality.

The number of rods of fence built per man per day varied from 12 to 26,
largely depending on type of fence (Table 7). Such factors as topography or
differences in soil characteristics for digging post holes are conditions that also
caused variations in the number of rods built per man day.

Table 7. COST OF BUILDING FENcE
Eastern Oregon Region, 1934

The per-acre.cost of fencing is dependent to a large degree on the size of
the field. The cost of building a woven-wire fence with two barbed wires on
top averaged 69 cents per rod. At this rate it would cost about $15 an acre
completely to fence a square 5-acre tract, whereas it would cost only $6.50 an
acre for a square 30-acre tract. This reduction in acreage cost for fence as the
acreage increases is due to the smaller amount of fence per acre required to
bound a large field. The distance around square fields of different acreage is
shown below:

Item

Woven.wire fence Barbed-wire fence

Number of strands of
barbed wire on top Number of strands

2 3 4 3 4 5

Number of
records 11 1]. 3 18 9 3

Number of
rods 1,960 2,748 693 3,083 2,219 928

Construction cost
per rod:
Woven wire $0.36 $0.36 $0.39
Barbed wire .08 .12 .16 $0.13 $0.19 $0.21
Posts .14 .13 .14 .14 .15 .13
Labor .11 .11 .13 .08 .11 .19
Staples .01 .01

TOTAL COST
PER ROD $0.69 $0.72 $0.83 $0.35 $0.45 $0.54

Rods built per
man per day 21 20 15 26 20 12

Operator's estimate
of total life of
fence, years 24 14 22 18 17 27

Less than .

Acres in
field

Rods of fence
to enclose

Acres in Rods offence
field to enclose

5 113 100 506
10 160 160 640
20 236 320 905
30 277 640 1,280
40 320 1,000 1,600
80 ... 452
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It will be noted that, while a 1,000-acre field is 100 times as large as one
of 10 acres, the distance around the larger one is only 10 times as much as it is
around the small one.

Fence maintenance costs consist of repairs, depreciation, and interest on the
investment, which together averaged 6.8 cents per rod for woven-wire and 5.4
cents for barbed-wire fence. Repairs were generally made in the winter time
when other farm work was slack and were made at the rate of about 18 rods
per hour. The cost per acre of maintaining fence decreased as the size of the
field increased. The actual fence maintenance costs for different sized pastures
is shown in Table 8.



Table 8. Rons OF "OWNED" FENCE AND ANNUAL Cos: PER ACRE FOR FENCE ON PASTURES OF DiFFERENT SIZE GROUPS
103 Bluegrass pastures, Eastern Oregon, 1935

"Owned" fence is the total amount of fence used in connection with the pasture except for that portion of the line fence built and main-
tained by the adjoining property owner.

Range in size of field
Pastures
included

Average
size field

Owned
fence

per fleld

Owned
fence

per acrez

Present
value

of fence
per acre

Fence maintenance cost per acre

Interest @
S per cent

Deprecia-
tion Repairs Total

Number Acre: Rods Rods
Under 10 acres 21 5.7 129 23 $6.31 $0.32 $0.49 $0.24 $1.05
10-19 acres 33 13.4 221 16 4.34 .22 .32 .33 .8720-29 acres 17 22.8 304 13 3.67 .18 .28 .15 .6130-39 acres 11 32.2 324 10 2.77 .14 .24 .32 .7040-49 acres 5 40.0 360 9 2.62 .13 .25 .16 .15450 acres and over 16 120.3 635 5 1.47 .07 .13 .12 .32

ALL 103 33.3 298 9 $2.46 $0J2 $0.20 $0.18 $0.50



Appendix A

PASTURE YIELD IN TERMS OF FEED EQUIVALENT
There is often a desire on the part of farmers, county agricultural agents,

and others interested in pasture production to state pasture yields in terms of
some tangible unitsuch as tons of hay. This procedure is fraught with
danger from a technical standpoint because it attempts to state in definite terms
that which is indefinite and measurable only through the use of standards set
up under conditions other than those present on farm pastures. Full recognition
is given to these difficulties, but it is believed that the value of the data so
obtained outweighs objections, hence pasture yields as obtained in this study
have been computed in terms of digestible nutrients and converted to the feed
equivalent of alfalfa hay:

Total Feed Cost per
digestible equivalent ton of feed
nutrients in terms equivalent
produced of alfalfa Cost per to a ton of

Item per acre hay per acre acre alfalfa hay
Pounds To-ne -

Bluegrass pastures 1,885 1.9 $ 7.94 $4.18
Mixed tame-grass

pastures 2,952 3.0 11.25 3.75

The method employed to arrive at this measure of pasture yield was,
briefly:

The feed requirements of each class of livestock on each pasture were
computed based on the data at hand. In the case of dairy cows average
weight, milk test, and production were available and for most other
animals weight was known. Feed requirements in terms of total di-
gestible nutrients were taken from Morrison's "Feeds and Feeding."*
The average daily feed requirements of the different classes of live-
stock included in this study expressed in pounds of digestible nutrients
per head were:

Dairy cows 1468 Sheep 2.25
Young stock 7.00 Horses 15.63
Other cattle 12.37

From the total feed required, as expressed in terms of digestible nutri-
ents, was subtracted the nutrients furnished by supplemental feeding.
The digestible nutrient content of the different classes of feed was
considered to be: Hay 50 per cent, concentrates 70 per cent, and suc-
culents 15 per cent. For the study as a whole the proportion of the
total feed requirements provided by pasture while the stock was on
pasture was: milk cows 83, other cattle 96, sheep 99, goats 99, and
horses 98. For all stock combined, pasture provided for about 90 per
cent of all feed required.

The net production of digestible nutrients was converted to terms of
alfalfa hay on the basis of 2 pounds of alfalfa hay being the equivalent
of 1 pound of digestible nutrients. The production of pastures in terms
of these units and the cost per unit was as shown previously. To illus-
trate the method used: a 1,000-pound cow giving 25 pounds of 4.5 per

Morrison, F. B., "Feeds and Feeding," 20th Edition, Morrison Publishing Company,
Ithaca, New York.
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cent milk requires about 16.6 pounds of digestible nutrients per day.
If 5 pounds of hay and 2 pounds of grain were fed per day a total of
about 4 pounds of nutrients would be supplied from this source, leaving
12.6 pounds to be furnished by the pasture. If an acre of pasture pro-
duced 100 days of grazing for this cow, the production in terms of
digestible nutrients would be 1,260 pounds. This is the feed equivalent
of 2,520 pounds, or approximately 1.3 tons, of alfalfa hay.



Appendix B

METHODS USED IN DETERMINING COSTS AND
PRODUCTION OF EASTERN OREGON

IRRIGATED PASTURES

As far as was practicable conventional methods of analyzing the data were
used. This study, however, deals with a farm enterprise the production of
which was determinable only by measuring use by animals. In the absence of
exact units of production and well defined methods, considerable freedom was
exercised in working out procedures designed to accomplish the purposes of this
study.

Sampling. Random sampling was used, the names of prospective co-
operators being furnished by the cowty agricultural agents of each county sur-
veyed. All classes of farmers are represented and it is believed that a repre-
sentative sample was secured.

Source of data. Each cooperating farmer was visited by a trained
enumerator, and a record on costs and production was obtained. Field sheets
were checked each evening, errors found were corrected immediately, if neces-
sary by contacting the operator a second time.

Data on food value of feeds and other technical information were obtained
from standard sources, credit being given in footnotes in the text.

Analysis. Analysis was made principal]y by cross-tabulation and compari-
son. Weighted arithmetic means were used for all averages except when the
results for different years were combined and averaged. In these cd.ses Un-
weighted averages were used.

Discarding or omitting records. Records were discarded only for
patent abnorma]ities or because incomplete in essential details. Records were
omitted from individual sorts only when the factors being studied were omitted,
all such omissions are noted by showing the number of cases involved in each
table.

Renters computed as owners. Tvlost of the cooperators were owners.
In order to make records of renters comparable, they were computed on the
same basis as owners. Thus, taxes, water assessments, fence repairs, and
interest on land were charged against pastures in lieu of the cash or share
rental actually paid.

Land value. Land was valued by the operators at the asking price of
similar land in the vicinity. All interest charges were computed at the uniform
rate of . per cent.

Taxes. Taxes were apportioned to the pasture as equitably as could be
determined from the operator and from tax records in the counts' assessor's
office.

Machinery and equipment. The cost of operating machinery or equip-
ment used on pastures was prorated to the pasture according to use. This cost
included cash expenses for repairs, depreciation (computed on the straight-line
basis), and interest charged on the inventory value.

I 23
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Depreciation of stand. The original cost of establishing a stand of
mixed tame-grass pasture was distributed evenly over the estimated life of the
stand. Volunteer, native, or permanent stands were not subject to any depre-
ciation.

Man labor. Only man labor directly engaged on pasture work has been
included, no attempt being made to prorate the item of management. Man
labor, whether hired or not, was charged at the going wage rate for the job at
the time performed. The average wage was 22 cents per hour in 1934 and 25
cents per hour in 1935.

Horse work. Horse work was charged at the uniform rate of 10 cents
per hour, This rate is based on data in Oregon Agricultural Experiment Sta-
tion Bulletin 250, 'Cost of Horse Labor on Oregon Farms."

Credits. Credit was given for hay or seed harvested from pastures.
Where such credit was excessive the record was discarded as being primarily a
crop record rather than a pasture record.

Irrigation water. Irrigation water was charged to pastures at the actual
rate paid by the owner of the land, including special assessments, operation and
maintenance charges, etc. In cases where a pumping system was used the equip-
ment charges were computed. If pastures were given more or less water than
the other irrigated land on the farm, the water charge was adjusted accordingly.

Animal units. An animal unit (AU.) was considered the equivalent of
either I mature horse or cow, 5 sheep, 8 hogs, or 100 poultry. In computing
this measurement, 2 head of young stock were considered to be equivalent to
1 head of mature stock of like kind.

Adjustments for supplemental feed. A common practice is to feed hay
or grain to stock, particularly milk cows, while they are on pasture. The effect
on pasture yield is to decrease the grass consumed and therefore to increase the
number of head that can be carried on any particular plot. Because such
feeding was general, grazing value figures given in this study are the number of
head pastured regardless of supplemental feed. An exception to this policy was
made where pastures were compared, because variations in feeding practices
between groups might obscure the variations being measured. The adjustment
was made by determining the proportion of the total feed requirements of the
stock under consideration that was furnished by supplemental feed and by
deducting this percentage from the gross days of grazing reported. See Ap-
pendix A for methods used in measuring feed requirements and the nutrient
content of supplemental feeds.
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