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LIVESTOCK-FEED GRAIN RELATIONSHIPS AFFECTING
ECONOMIC ADJUSTKENRT IN ORBGON AGRICULTURE

INTRODUCTION

Agriculture is one of the most important industries in
Oregon, ranking second only to forestry. DBecause of the
interrelationships existing between feed and livestock in-
dustries, the two sre sometimes referred to within sgricul-
ture as the feed-livestock economy. The feed-livestock
economy is the most importent pert of Oregon's sgriculture,
accounting for more than 60 percent of farm income in 1958.

Production of livestock is tied to the production of
feed, both roughages and concentrates. To an increasing
extent, this production 1s influenced by feed grain supplies
and prices; although livestock continue to utilize millions
of aores of pesture and hay lends where they convert rough-
ages into high quslity foods for human consumption. Becsause
production of livestock is besed upon feed supplies, in the
long run edjustments in livestock production should follow
ad justments in feed supplies. However, in some instances
these ad justments sre slow in tsking plece. This is partic-
ularly true under conditions of rapid technologicel develop-
ments and ohenging Governmment progrems. Such has been the
situaetion in Oregon as well as other western stotes in

recent yesars.



Improved verieties of feed grzins along with increased
use of fertilizer snd improved cultursl prsctices have mede
it possible to increasse feed greain production. At the sane
time, the Federsl Government allotment program for whest
has encoureged greater production of feed grsins.

During this period that feed grein production has been
inoreasing, demand for mest on the west cosst has expanded
rapidly @8 & result of & repidly increessing population and
increesging consumer incomes.

With an incresse in feed grein supplies in Uregon
along with increased demend for livestock and poultry prod-
ucts on the west coaest, the guestion frequently is raised
&8 to whether increesed production of livestoek end live-
stock products should be encoursged. oContinued production
of feed grain st & higher rsate then in the pest and favor-
able livestock end livestock products to feed grain price
ratios should indicate the feessibility of expanding live-
stook numbers in Oregon.

Failure of Oregon fsrmers to expand output of live-
stoeck and livestock products in proportion to increased
supplies of feed grzin svsilable st lower prices and to a
rapidly expending market for these products indicates need
for a study of forces theti encaurage‘or disgoursge adjust-

ment of livestock production to feed grain production.




This study was underteken as a preliminary analysis to a

more detailed study to follow.
Objectives end Problem Statement

The objectives of this study were: (1) to examine
ad justments occurring within Oregon's livestock-feed grain
economy since 193%5; (2) to describe factors thet have in-
fluenced these adjustments; (3] to determine historical
livestock-feed grsin relstionships thst have existed in
Oregon; &nd (4) to project future relationships from the
historical relstionships that have been present.

National livestock-feed relstionshilips sre well known
{Figure 2, p.89). Since these reletionships are signifi-
eant, they are used by the Agricultursl Research Service
snd others to project nationsl livestock-feed relationships.
Aggregate reletionships such &s these heve &lso been used
to projeet at the stete level. The specific problem is to
prove or disprove the velidity of using such aggregste re-

lationships for predictive purposes at the state level.
Source of Date

Date pertaining to QOregon's livestock-feed grain
economy were derived from seversl sources. Oregon produc-
tion deta were tsken from agricultursl lisrketing Service

commodity reports end from reports issued by the Oregon



Crop and Livestock Reporting Service., Date from Agricul-

tural Statistics (24) were utilized., Shipments of feed

grains into snd out of Oregon were estimated from date pub-
lished by the Interstste Commerce Commission and an ArizZone

study entitled sy ind Feed Grsins In The West (7). Infor-

mation on auimel units and livestock-production units was
obtained from the sigriculiursl Resesrch tGerviecse. The Ore-
gon State College ixtension Service wes helpful in provid-
ing estimaetes of verious unrecorded data, Various bulle-~
tins and other reports issued by iAgricultural Merketing
Serviece, Agricultursl Resesrch Service, snd stete experi-
ment stetions provided informetion on such items as feeding
retes and use of specific feeds. Celendar yesr data were

obtained except when otherwise stated.
tethodology

This study is concerned with sggregete livestock-feed
grein reletionships that neve existed in Oregon's feed-
livestock econumy. The scope of this study is to bring to-
gether date relsting to the livestock~feed grain sector of
this economy, to describe changes occurring within this
economy, snd to utilize this dete in determinling the veri-
ous aggregste relationships that have been present.

AdJustments occurring in Oregon's livestock~feed grain

economy were descrived in the first three sections of this




study. Production and disposition of feed grain was the
subjeet of the first section. The second section was con-
cerned with production of livestock and livestock products.
Feed grain end other concentrates needed for livestock pro-
duotion was the topic of the third section.

In the second and third sec¢tions of the study it is
important to distinguish between "grain-consuming animsal
units™ and "livestock-production units from feed grein and
other concentrates.” The former refers to the "gquantity”
of livestoek consuming the seme samount of feed grain sand
other concentrates #s the average United States desiry cow
consumed annuslly in the 1940-45 perlod while produecing
4,390 pounds of milk. This wes 1,342 pounds of concen-~
trates. The letter refers to "gquantity” of livestock and
livestook products produced from 1,342 pounds of feed
grains and other concentrates by verious classes of live-
stock. Grain-consuming snimel units sre utilized in esti-
mating feed grsin and other concentrates needed by various
classes of livestock during the coming feeding year.
Livestock-production units sre used to messure how much
feed grein snd other concentretes were sctually fed during
the feeding yesr.

In some cases it was necessary to convert calendsr

year data to feeding yesr date. This was done by assuming



three fourths of the current year and one fourth of the
past year equeled the feeding year.

Aggregete livestock-feed grain relationships present
in Oregon since 1948 were developed in the fourth section
of this study. A model was developed showing hypothetical
aggregate livestock~feed grain relationships believed to
exist in Oregon. Multiple correlstions were used to show
the relatlonships existing within this model. Correlations
were limited to the years 1948-58 becsuse information on
feed grain inshipments snd outshipments waes not avsilable
prior to 1948, All verisbles were converted to logesrithms
before running the anslyses becsuse it wes thought that the
relationships were of & multiplicative nature. The Crout
method was used in obtaining the regression coefficients,
Regression coefficients were tested for signifiocance with
the t-test. OSnedecor's Teble 7.6.1. of "Correletion Co-
efficients At The Five Percent 4nd One Percent Levels Of
Significence” was used to test the significance of multiple

and simple correlation coefficients.



PRODUCTION AND DISPOSITION OF FEED GRAINS IN OREGON
Production by Class and Total

There are five major feed grains produced in Oregon,
These are, in order of importence for 1958: (1) wheat;

{2) varley; (3) oasts; (4) corn; and (5) rye. Volume of
production for each of these feed gresins and total feed
grain production in bushels are shown in Teble 1 for se-
leoted yeers from 1935 to 1958. It will be noted, with the
exception of rye and osts, production of feed greins in-
creaged substsntially in the 24-year period. Total feed
grain production incressed nesrly 85 percent-~from 33.6
million bushels average during the 1935-39 period to almost
62 million bushels in 1958, Berley was by fer the most im-
portant feed grain making up this incresse. Production of
barley inoreased perticularly fest when stricter amcresge
allotments were imposed on wheat in 1953.

Wheat is the most importsnt feed grain produced in
Oregon, This has been the csse throughout the period of
analysis. It must be remembered, however, that whest is
considered & food grein more than a feed grein. Produection
inoresased stesdily from 1935-39 until a record of 34.3
million bushels wss produced in 1953. Vheat production
decreased in 1954 and egein in 1985, but hes increased
since. A total of 28 million bushels wes produced in 1988,



Table 1

Production of Grains im Oregon,

Average 1935-39, 1940-44, 1945-49, Annuel 1950-58(18)%
Crop of Berley Corn® Oats Wheat Rye(24) Totel
(1,000 bushels)

Aversge

1955-39 5,1533 2,020 9,8565 18,298 453 35,655

1940-44 8,325 1,700 16,246 20,981 542 41,794

1945~49 9,714 1,094 9,080 24,372 482 44,623
1950 10,784 1,025 8,926 25,683 242 44,730
1951 10,447 1,242 7,728 29,972 276 49,665
1852 10,488 1,150 10,183 32,018 315 54,152
1983 11,438 1,104 8,186 394,248 304 55,330
1954 19,499 1,595 11,970 26,196 207 59,467
19556 17,888 2,440 9,391 21,899 218 51,836
1956 21,375 2,400 11,752 25,607 290 61,424
1957 21,868 2,520 10,764 26,788 420 62,360
16568 19,890 3,180 10,574 28,000 348 61,962
LExcept rye

2Includes corn in silage

Sror year 1939 only



Berley is the second most importent grain produced in
the State. It was not until the period following %orid Wwar
I1 thet bariey becsme more importent than ocats. Production
of barley incressed steadily frow 1940 to the early 1950's
&nd then leveled off at approximetely twice that of prewar
yesrs., In 1954, an incresse of more then eight millicn
bushels was recorded. Since then, bsrley produetion hes
remained at @ relatively high level. Neorly 2¢ million
bushels were reporied produced in 195%8.

The third most important Tfeed grain produced in Oregon
is oats. Until the pericd following horld wer II, oats
renked second behind wheat., Ozt productiocan veried less be-
tween the begiluoning end the ending of the period than any
other feed grain., Reductions cecurred following VWorld Wer
II, but then produetiou incressed to previous levels. The
peak was reached in 1954, with » crop of sbout 11.7 million
bushels. Production in 1958 wes gesrly 10.6 million bush-
els,

Corn 18 the fourth most importenti feed greain produced
in Oregon. During the past five yesrs production of corn
inoreesed stescily, until & record of 5.15 miilion bushels
was produced in 1958. Frior to 1984, production decreased
from slightly over two million bushels averesge during the

1935-39 period to & low of near one million bushels in 1950.
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This relatively low level weas mainteined until the increase
was noted in 1954.

Rye 1s the lesst important of the grains produced in
the State. Rye production decressed from slightly more
than one-half million bushels during the War to less than
one-third million bushels in 1958. Production varied
throughout the period, renging from the high reported dur-
ing the War yesrs to a low of slightly more than one-fifth
million bushels in 1955,

Fectors Influencing Production Changes

Several fsctors have caused changes in production of
feed grains in Oregon. These factors are reflected in in-
creased ylelds per planted scre and changes in acresge
planted (Teble 2).

Increased yields per acre can be attributed in part to
improved verieties, more fertilizer, better cultivation
methods, and in genersl, improved mansgement. Varieties
heve been developed which sre resistant to rust, certain
insects, and other naturel factors which plague feed grains,
inoluding drought. Hybrid seed corn hss been particularly
effective in incressing corn yields per acre, Netionslly,
since 1948, use of nitrogen on corn, oats, and besrley hss
inoreased by 208 percent, use of savailable phosphorous hss

inereased by 55 percent, end use of potaesh has increased by




Table 2

Yield per Planted Acre and Total Acres Plented, Five Grains Produ?ed in Oregon,
Average 1935-39, 1940-44, 1945-49, annuel 1950-58(16

Feed 1935~ 1940~ 1945~
Grain 59 44 49 1950 1951 1952 1955 1954 1955 1956 1957 1858
{Yield per sore - bushels)

Whesat 17.3 24.3 227 25.8 25.9 26.4 27.0 28.2 £5.0 27.9 o4.1 30.2
Berley 22.8 27.5 30.4 29.8 28.9 34.95 S4.9 34.9 £29.1 54.5 33,6 S2.2
Onts 18.6 21.2 17.7 18.2 19.2 29.9 25.9 27.8 24.1 29.7 29.3 £8.3
Corn 30.0 S33.1 87.9 41.0 46.0 46.0 48.0 55.0 61.0 60.0 76.0 70.0
Rye 3.8 4.1 Sed Z2e0 8.2 Zeb 2.5 2.2 2.8 249 3.8 3.2

{1,000 acres plaﬂted}(lﬁ)

Wheat 1,007 866 1,079 897 1,159 1,215 1,870 928 876 919 786 861
Barley 172 300 318 862 862 oU4 oz8 568 614 620 651 618

Oats 480 4885 514 493 402 393 348 4350 589 394 368 373
gorn 67 52 29 25 27 £5 23 29 40 40 56 45
Rye 119 131 147 121 123 1z2 1z2 95 100 100 110 110

1T
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148 percent (10, p.2). Similar increases have been noted
in Oregon.

Another factor tending to influence yleld per acre has
been a shift in lend use which has, in some instances, moved
Teed grain production to better land, Federal Government
programs heve influenced this shift ss well es chenges in
aocreages. For exemple, reductions in scres plented to wheat
oan be directly attributed to decreases in wheat acresge
allotments. This in turn led to incressed noresges of bar-
ley end oats and to heavier fertilizstion of wheat. SCome
of these plantings of berley &nd ocats were on the better
wheat land.

Prior to 1954, oat acresge decreased because of de-
creased use of orts in crop rotstions and as 2 nurse crop.
Also, a sherp inoresse in the use of tractors reduced the
demand for osts ss horse feed.

Changes in scresges sre more important throughout the
period for whest then for other feed greins, This is be-
ceuse wheat has been influenced more directly then other
feed greins by Federsl ferm progrems. From Table 2, 1t is
apperent thet since 1654, yvesr to vesr fluetuations in feed
grain production sre due to chsnging yields more then
changing acresges. This 18 particularly so in the cese of

barley, oats, corn, and rye.
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Acreage changes are pertially due to changes in prices
received for feed grains. When feed grein prices are high
reletive to prices of slternative orops, more sgres are
usually planted in the following yesr. This usually leads
to increased production and decressed prices. And so the
¢yole ocontinues, unless prices are supported and some ocon-
trols placed on acresges.

Average prices received by Oregon farmers for feed
€rains ere presented in Tesble 3. These prices were rele-
tively low prior to World War II, inereased during snd fol-
lowing the Wer, but heve decreased since 1953, Commodity
Credit Corporation loen progrems have limited the extent of
this price decresse, and have in effect been & major factor
in keeping production of barley at relstively high levels.
hggregate feed grein prices are presented in index number

form, and represent total sales vsilue of all feed grains

except wheat.
Inshipments of Feed Grsins

4 knowledge of shipments of Teed grain into the State
is necessary to determine total gusntities of feed grain
aveilable as livestock feed. Oregon is =« deficit 3tate for
some feed grains, particulsrly corn and milo. Quantities
of these feed graine shipped into Uregon csnnot be easily
determined; and in some csses cannot be determined to a

great degree of accuracy.




Averege Irices Heceived by Oregon Farmers

Table 3

for Feed Grains, 1935-58(8)
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Index of
Year Wheat Barley Qats Corn Rye  Aggregate
Pricesl
{Dollars per bushel)

1935 78 . 47 .04 .79 « 6O 88
1936 «90 73 . 44 97 71 gl
1937 77 .59 « 38 65 « 67 103
1938 «H3 45 » 8 .61  4é 87
1939 <71 « 00 55 72 .59 84
1940 81 . 50 .35 .76 « 58 80
1941 292 66 . B0 70 .70 87
1942 1.0%7 .71 «54 « 74 « 74 1ll4
1943 1l.29 1.00 75 .04 1.04 167
1944 1.38 1.06 73 1.13 l.13 17¢
1945 1.45 1.06 «75 1.22 1.22 173
1946 1.77 1.38 .94 1.67 1.67 196
1947 2.19 1.68 1.11 2.03 2.03 2354
1948 2.01 1.19 97 1.63 1.38 260
1949 1.98 1.16 .80 1.59 1.8%7 220
1950 2.085 1.25 .88 1.93 1.37 225
1951 2.17 1.39 1.C4 2.1 1.47 238
1952 2.16 1.56 » 98 1.90 1.63 279
'1953 2.12 1l.1¢ .87 1.85 1.87 222
1954 2.17 1.17 - 78 1.84 1.35 195

- 1955 2.03 pRssc) <70 1.68 1.39 2098
1056 2.05 1.08 JT7E 1.75 1.25 207
1957 2.04 .98 .67 1.52 1.85% 169
19568 1.81 1.01 « 67 1.43 1.14 165

lgased om total sales - 1910-14 = 100
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Shipments of feed grein by rsil are reported by the
Interstate Commerce Commission on a one percent ssmpling
basis. Data collected by the Interstste Commerce Commission
wore extended to srrive at an estimate of totsl feed grain
shipments to Oregon. This was done by multiplying the sem-
ple by one hundred. If there were no sempling error, actusl
product flows could be determined in this msnner. Since
there probably were sempling errors, these data sre best
used as & basis for an estimate rather thsn the exsct mess-
urement of the flows.l
Movements of feed grain by truck into the State are

not reported. However, there is evidence truck movements
are of mejor importence. An Arizone study reporting on hay
and grain movements in the west reported an estimeted 91,000
tons of feed greain shipped to Oregon by truck in 1954 (7,
p«28). Since California inshipments of feed grain are sccu-
rately reported, the Arizons estimste for Oregon was based
on the assumption neerly the same percentage of feed grain
would enter Oregon by truck ss wes the csse in Californis.
This was approximestely 33 percent of the reil movements.

In this study = similar asssumption wes made: that estimeted

lThe Interstete Commerce Commission indicates that for &
given entry, an estimete of total tons will be within x
percent of the true value of the population, where x is
the reciprocel of the squere root of the number of cars
represented by the sample.
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shipments of feed grain into the State by truck would
approximate one third of the estimated reil shipments in
any year.

| Estimated inshipments of feed grain and other concen-
trates into Oregon afe reported in Tebles 4, 5, and & for
reil shipments, truck shipments, snd total shipments, re-
speotively. It should be recognized that these guentities
are estimates only, and should be used to show general
trends rather than exsct quentities. Although considerable
quentities of wheat were shipped into Oregon, these ere not
included in the tabulstions as wheat is regerded ss s food
graein rather than s feed grain.

Historicelly, only two feed greins heve been shipped
into Oregon in lerge guentities. These are corn and barley.
Oets end grain sorghums were inshipped in smeller quentities
until 1958, Inshipments of oil mesls were inc¢luded becsuse
they sre concentrates snd ere fed guite extensively in Ore-
gon.

Most eorn is shipped to Oregon from the midwest, orig-
inating largely in northern and western corn belt states,

In 1957 and 1958, small quentities of corn were shipped

into the State from Washington (25). Estimated corn inship-
ments have varied considersbly. However, only in 1955 wss
an unusuelly lerge qusntity of nearly 300 thousand tons re-

ported to heve been shipped into the State.




Table 4

Estimeted Shipments of Feed Graias and Gthe
Into Oregon by Raeil, 1948-58(2

? GConcentrates

Yesar Cora Barley Sorghum Grain Osts 0il Mesls Total
{Tons)

1948 35,000 40,000 6,000 15,000 25,000 119,000
1949 116,000 52,000 17,000 26,000 211,000
1950 95,000 39,000 4,000 32,000 170,000
1951 76,000 185,000 57,000 18,000 74,000 380,000
1952 83,000 47,000 5,000 14,000 52,000 201,000
1953 73,000 38,000 16,000 9,000 40,000 176,000
1954 85,000 55,000 5,000 25,000 170,000
1855 224,000 118,000 11,000 8,000 335,000 3835,000
1956 72,000 224,000 11,000 0,000 36,000 348,000
1957 49,000 208,000 10,000 4,000 58,000 329,000
1958 62,000 323,000 321,000 10,000 27,000 743,000

4T



Table S

Estimated Shipments of Feed Gralms and QOther Concentrates
Into Oregom by Truck, 1948-581

Year Corn Barley  Sorghum Grain Osats 01l Meals Total
{Tons)
1948 11,000 13,000 2,000 5,000 8,000 39,000
1949 39,000 17,000 6,000 9,000 71,000
1950 31,000 13,000 1,000 11,000 56,000
1951 25,000 52,000 19,000 5,000 25,000 187,000
1952 28,000 16,000 2,000 5,000 17,000 68,000
1953 24,000 15,000 5,000 3,000 13,000 58,000
1954 28,000 18,000 2,000 8,000 56,000
1955 75,000 39,000 4,000 35,000 11,000 132,000
1956 24,000 75,000 4,000 2,000 12,000 117,000
1957 16,000 89,000 3,000 1,000 19,000 108,000
1958 21,000 108,000 107,000 3,000 9,000 248,000

1Develcped from estimations by %c@lothlin(7)

8T



Table &

Estimated Total Shipments of Feed Grains and Other Conmcentrates
Into Oregon, 1948-58

Year Corn Bearley Sorghum Grain Qats 011 Mesls Totel
(Tons)

1948 44,000 53,000 8,000 20,000 33%,000 158,000
1949 155,000 69,000 23,000 35,000 282,000
1950 126,000 52,000 5,000 43,000 226,000
1951 101,000 207,000 76,000 24,000 99,000 507,000
1852 111,000 63,000 7,000 19,000 69,000 269,000
1953 97,000 51,000 21,000 12,000 53,000 234,000
1895 115,000 75,000 7,000 33,000 286,000
1955 299,000 157,000 15,000 11,000 44,000 515,000
1956 96,000 299,000 15,000 7,000 48,000 465,000
1957 65,000 277,000 13,000 5,000 77,000 437,000
1958 93,000 431,000 423,000 13,000 36,000 991,000

61
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With the exception of 1951 when an unusually large
1950 erop in Montans and Idsho was being disposed of, esti-
mated barley shipments into Oregon remeined relastively con-
stant until 1955. Sterting im 1985, lerge quantities of
barley have been mocving to Oregon from Montane, Idaho, and
eastern Washington (25). Once in the State, this bverley is
either placed under loan st the terminal merket or exported.
Little is fed to livestoek (7, p.24).

Oats are shipped to Oregen from the neighboring states
of Weshington, Idesho, end Californie (25). Estimeted in-
shipments of oets heve voried from five to 25 thousand tons
annually. A slight reduction hes been noted since 1954
when oat production incressed slightly in Oregon,

The most recent development in shipment of feed grains
intc Oregon was the estimsted more than 400 thoussand tons
of graln sorghun so reported in 1958. Prior to this time,
with the possible exception of 1951, much smaller quanti-
ties were inshipped. In some yesrs no inshipments of this
grain were reported. The 1958 inshipments of grain sorghum
originated in XKenses and Jolorodo where regord harvests
were recorded [25).

Qquentities of oil meels shipped intce the Stete have
remeined relastively stsble. Soybesn 0il mesl mekes up the
bulk of these shipments. Prior to 1985, most soybean olil

originated in the midwest; since then, shipments from
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Californis have increased. Nost cottonseed 0il meal orig-
inates in California (25).

Except for barley and wheat, most feed grains inshipped
are used in commercisl feed mixes, and &re fed chiefly to
poultry. The primery fsctor influencing these inshipments
hes been demend by Oregon poultry producers asnd hog produc~
ers for corn or milo.

Before 1959, inshipments epproximeted one fourth of
all feed grains fed (Tsble 25). Since 1955, considerable
berley inshipments hsve been noted. 4as previously stasted,
these are probsbly not fed, but are shipped to the coast
for storage and export. Since other inshipments heave slso
increased, it would appear more then one fourth of all con-

centrates utilized by Oregon livestock are inshipped.

Disposition of Feed Crains

Feed grain in Oregon is disposed of in seversl ways.
A certein proportion of production is reserved for seed.
Some feed grein is used for humen consumption, while other
quantities sre stored or exported, However, the most im-
portant use of feed grein is ss livestock feed, some of
which is fed where produced; the rest is sold for use by

other fermers and commercial feeders.
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Feed Greins Used for Seed

Estimated quantities of feed grains used for seed are
presented in Tsble 7. Whest and corn are not included.
Wheat was omitted becsuse it is primarily s food grein, and
the quantity used for seed has relatively little influence
on the quantity fed to livestock. Corn wes omitted because
relatively little corn produced is used for seed. Hybrid
seed corn is used, and as such, it is not included as =
feed grain, but as & specialty orop.

In the case of rye, totel guantities used for seed

were obtained from Agricultursl Ststistices., For oasts and

barley this wes not the case; gquentities used for seed had
to be estimated. In this study it wss sssumed thst all
seed for oats snd barley was grown where used. 7This made
it possible to bresk down the Agricultural Msrketing Serv-
ice héading of "feed grein used whers produced” into "seed”
and "feed"., "Seed" use was determined by applying Oregon
seeding rates to sereages plented. It is realized that in
some yeears this may be unreslistic becruse of reseeding.
Generally, this does not occur.

Use of barley for seed hes more than doubled since the
prewar period, even though less seed 1s being plsnted per
sere. This further emphasizes the acreage changes that
have been teking place, Lergest increcses of bsrley for

seed ooccurred during the war, snd between 1952 and 1954.




Table 7
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Estimated Use of Selected Feed Grains as Seed in Oregon,
Average 1935-39, 1940-44, 1945-49, 4nnual 1950-58

Crop of Barley(18) oats{18) Ryel 24)
(Bushels)

Average

1939 399 ,000% 946,000%

1940-44 633,000 881,000 152,000

1945-49 709,000 708,000 157,000
1960 636,000 693,000 136,000
1951 616,000 634,000 135,000
1952 724,000 896,000 128,000
1953 1,098,000 B35,000 167,000
1954 1,545,000 1,017,000 147,000
1955 1,055,000 704,000 142,000
1956 1,475,000 1,116,000 110,000
1987 1,268,000 915,000 121,000
1958 1,33%,000 899,000 121,000

1Year 1838 only
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Little change is apparent in the use of oats for seed. Rye
used for seed has remsained stable &t a high percentage of
production beevause rye is used extensively &8 a pesture
orop in Oregon, and relatively little grain harvest takes

place.

Feed Grains Fed where rreduced

Feed grains fed where produced in Oregon are estimated
in Teble 8. No adjustments were necessary to determine
quentities of wheat, rye, end corn fed where produced, as
they were presented in this form in the original dats.

With oats and barley, it wus necessary to subtract “seed”
from "total used where produced” to estimate quantities fed
where produced.

Wheat fed where produced decreassed steadlily aflter the
War. In 1958, use of wheat ans livestock feed where pro-
duced approximated 3.25 percent of total production. Rela-
tively low use of wheat for feed is attributable to the
Federal Government's poliey of considering wheat as & food
grein rather than e feed grain and prieing it asccordingly.
Most feed wheat is used by smaller enterprises such as farm
chiockens and turkeys. However, lsrge quantitles of whest
were fed to hogs extensively in eastern Cregon during tae

Wer. Little of this wheat was fed where produced, es 1t




Table 8

Estimated Quantities of Feed Grains Fed Where Produced in Oregon,

Average 1935-39, 1940-44, 1945-49, Annual 1950-58

Crop of wneat{1%) Barley(18) (oats{18) Cornt18) Ryel 24) Total
{‘Tons)

Average

1935-39 60,990 43,3921 76,5201 51,268 251,970

1940-44 65,190 74,615 87,686 3,545 6,130 277,218

1945-49 53,670 86,712 68,816 27,524 4,050 210,772
1850 49,830 62,575 66,540 25,368 2,120 206,404
19581 45,030 65,448 54,160 28,224 2,E10 185,172
1952 48,090 63,165 6%, 872 26,040 2,160 20%, 370
1953 41,220 45,024 56,064 24,702 1,650 168,710
1954 31,440 70,680 58,416 35,656 1,800 195,692
1955 27,1580 75,416 45,776 47 , 520 1,500 195,162
1956 26,760 77,472 74,272 50, 484 2,880 231,868
1957 25,860 74,544 45,9820 4%, 656 4,170 186,150
1958 27,060 7&,002 635,440 59,612 2,190 285,664

lpor yesr 1939 only
2Not evailable prior to 1940

ae
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had been stored by the Commodity Credit Corporation before
use, and was only released to encourage production of meat.

Since 1951, more barley has been fed where produced
then any other feed grain. Prior to this time, barley was
less importsnt than osts. Quantities of barley fed to
livestock where produced incrsesed shsrply during the War
years to & level of near 75,000 tons snnually. This level
of feeding hss been mointcined since, with the exeception of
1953 when oconsiderable lesz barley wes fed becsuse of low
cattle prices, Only slight ehrnges in gquentities of berley
being fed where uroduced were recorded when barley produc-
tion Jumped eight million bushels in 1954. In 1958, spprox-
imately 15 percent of Oregon’'s barley production wes fed
where produced.

An ineresse was noted in osts fed where produced dur-
ing the War yesrs. Gusntities of oats fed where produced
decreased following the Wer until 19851, Since 1681, con-
sidereble varistion in osts fed where produced has heen
noted, In 1958, spproximstely 38 percent of totel oat pro-
duction 1in Oregon was disposed of in this menner,

Quantities of corn fed where preduced surpsessed prewar
years in 1958. Until 1953, & steedy decrease in corn used
in this menner wes noted., &ince 1953, the cuantity of corn
Ted where produced hes heen inevessing., It eppesrs this

quantity will continue to inecresse &s production incresses.
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Nearly two thirds of Oregon's corn orop was fed where pro-
duced in 1958,

The guentity of rye fed where produced in Oregon is
insignifieant when compared to other feed grains. Only
slightly more than one percent of the total feed grain fed
where produced is rye. Rye fed where produced decreased
after the War yesrs and now aversges about 3,000 tons
annually. In 1958, 21 percent of the totel rye production
was fed where produced.

Totel queantities of feed grain fed where produced re-
mained quite stable throughout the period of snalysis, aver-
sging near the 200,000 ton level annually. The low use was
in 1953 when cattle prices declined raspidly, and the high
use ocoecourred during the War years. As will be shown later,
the 200 thoussnd ton level approximates one fourth of feed
grain and concentrates necesssry to produce all livestock
production in Oregon (Table 25).

Much of these feed grains fed where produced are fed
to small, inefficient enterprises meintained for home con-
sumption and small sales. This has tended to keep queanti-

ties of feed grain fed where produced relatively steble.

Feed Grains Sold From Ferms

Feed grains sold from farms in Oregon are presented

in Table 9. It is appsrent there have been increases in



Table 9

Grains Sold From Oregon Famms,
Average 1935-39, 1940-44, 1945-49, Annual 1950-58

%heat(ls)

Oats(la}

Cern(183

Rye(24)

crop of Barley!18) Total
{1,000 bushels)

Average

1935-39 15,628 2,9261 4,140% 189 267 22,790

1940-44 17,811 4,583 %,864 143 278 26,699

1945-49 21,518 6,640 4,071 111 206 32,656
1950 21,161 7,549 4,138 119 154 33,101
1951 27,503 7,104 5,709 234 164 38,714
1952 29,391 7,132 5,295 220 210 42,248
1953 32,143 8,464 5,847 220 211 44,885
1954 24,492 15,209 7,302 393 115 47,511
1955 20,464 13,774 5,816 750 147 40,951
1956 24,191 16,672 5,994 599 174 47,628
1957 25,399 17,494 7,104 818 295 51,110
1958 26,552 15,514 5,710 1,021 247 49,044

lyear 1939 only

82
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quantities entering market channels in all cases except
rye; and that total merketings sre more than double prewsr
levels., In all ceses there hses been &n incresse in per-
oentage of production sold from farms.

Wheat always has been the most important feed grein
marketed in Oregon. The quantity of whest sold from farms
incresased stesdlily between the prewar period and 1953. In
1953, cdngresa passed & new wheat law cutting screage wheat
allotments considerably. Consequently, marketings reduced
nearly eight million bushels in 1954 and nearly four million
bushels in 1955. Sinee then, guantities of wheat sold from
farms in Oregon have}inereased slightly esch year, the re-
sult of slightly more planted scres and heavier fertiliza-~
tion. In 1958, nearly 95 percent of the wheat produced in
Oregon was s80ld from farms; this compesred to nearly 83 per-
oent in the prewsr period.

Barley sold from farms in Oregon increesed st & steady
rate between prewar years end 1953. In 1954, an increase
in marketings of nearly seven million bushels was recorded.
Since then, these relstively high levels heve been main-
tained, or nearly so. The percentage of berley merketed
inoressed from 57 percent in 1339 to 80 percent in the
18560's.

Qats sold from Oregon farms has increesed nearly 50

peroent over prewsr levels. Particulerly lsrge marketings
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were reported in 1954 and 1957. Otherwise, merketings of
oats would appsar to have stabilized between five and siz
million bushels annually at roughly 60 percent of produc-
tion. Prewer marketings of osts were neasr 40 percent of
production. Increased yilelds and decreased numbers of
horses ere the primery resson for an increased percentuge of
oet produoction being marketed.

An ineresse in merketings of (regon sorn is noted,
pertioularly since 1954, Marketings in the prewar years
were less than 10 perocent of corn production. In 1988,
nearly one third of corn production was marketed. Field
corn appears to be incressing in populerity in Oregon, par-
tioularly in the Willemette Vslley. With the advent of
meohaniocal pickers end driers snd sdasptable verieties of
¢orn, it is possible to reise good corn in Cregon. These
are the primsry ressouns ecrn merketings have been incresas-
ing in Oregon.

qguantities of rye sold from farms in (regon have de~
oreased slightly from prewsar and War yeers. However, the
peroentage of rye marketed hes increassed sliightly from less
then 60 to more then 70 percent of production during the 24-
ye&r period.

Total gquantities of feed grain mserketed have increased
guite steadily throughout the period of snelysis snd aver-

eged near the 50,000 bushel level in 1957 and 1948. It is
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significant to note total feed grein sold from farms in Ore-
gon increased in 1954 by more than three million bushels
oeven though wheat production decreased by nearly eight mil-
lion bushels. A sherp reduction in total feed grain market-
ings of nearly seven million bushels occurred in 1955, the
result of more screage reductions for wheat, lower prices
for oats and barley in 1954, and the Soill Bank progrant.
Marketings of feed grain incressed following 19505 becsuse

of higher yields. In the prewsr yesrs, approximetely two
thirds of totesl feed grsin production was s0ld from the

farm. This inceressed to nearly 8C percent by 1958.
For Human Use

Three Oregon feed greins sre used ez food., These are
wheat, berley, asnd rye, in order of importance. Wheat is
used as flour from which various foods are produced. ber-
ley 1s nesessary 1o produce beer snd sle. Rye 1s used in
meking spirits snd slso as flour. Lstimeted quantities of
these greains used for humsn consumption are shown in Tsble
10.

Moet wheat sold from ferms is stored, exported, ox
used as humen food. It has been the polley of the Federel
Government to consider wheat s & food grsin, and to sup-
port 1its price ss such. “herefore, even though this wheat

is not used by humsns, it is stored for thet purpose.
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Teble 10

Estimated Quantities of Feed Grains Sold From Oregon Farms
For Human Consumption, Aversge 1935-39, 1940-44, 1945-49,
Annual, 1950-58

Crop of wheat{1®)  parieyl ryel24) Total
(1,000 bushels)

Average

1935-39 11,352 585° 11,957

1940-44 8,739 917 186 9,842

1945-49 17,120 1,328 190 18,638
1950 19,240 1,510 54 20,784
1951 25,687 1,421 64 27,172
1952 27,657 1,426 115 29,198
1953 30,827 1,693 82 32,602
1954 23,6153 3,042 10 26,665
1955 19,644 2,755 26 22,425
1956 23,466 3,534 84 26,884
1057 24,810 3,499 160 28,469
1958 26,021 3,103 154 29,278

1Estimate given by Ray Tesl, Seed Marketing Specislist,
Oregon State College Extension Service

21039 omnly
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During the War years, less whest wss stored for humsan con-
sumption than wes the c¢asse in previous years. Most of this
wheat was relessed as livestock feed. Following the War,
pr@du@fi@n increased rapidly until 1953, when acreage allot-
ments were reduced. Since then, quantities of wheat sold
for food, including Goverument Commodity Credit Corporestion
loan purohsses, grsduslly increaesed to 26 million bushels
in 1968.

Some barley is sold for meliing purposes. Melt barley
is one of the principel enterprises in the Klamath Fsells
area; and for msny yesrs fermers in the Willsmette Valley
have been attempting to raise malt berley ss it commanded a
higher price than feed barley. Unfortunstely, there have
been no studies mede to determine to what extent Oregon
barley is sold for this purpose. It has been estimeted by
the Oregon State College Extension Service thet up to 19564,
spproximetely 20 percent of the barley sold from farms in
Oregon was u-ed for malting.

In the lest few vears, production of barley in the mid-
west has decressed substentially because of =a disesse prob-
lem. This hss helped incresse (Oregon berley marketings to
midwest breweries. 4s shown in Table 10, estimated quanti-
ties of barley sold for malting have incressed throughout

the period of anslysis. Sinee 1953, the volume of barley
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sold as melt barley has been sbout double that of former
years.

Use of rye for flour and spirits in 1958 was slightly
less than during the VWar yeers, but considersbly asbove low
levels reported in 1950 and 1956.

In total, estimeoted queantities of feed grain s0ld for
humen consumption heve followed very c¢losely patterns shown
by wheat. Ineresses ocourred, with the exception of the
Wer years, until 1953, A decreasse of siz million bushels
was noted in 1954 followed by & four million bushel decresse

in 1955, Since then, slight incresses have occurred.

As Livestock Feed

Four feed grains are sold from Oregon farms as feed
for livestoek. These sre, in order of importance in 1958,
varley, oats, corn, and wheat. These estimated guantities
are presented in Teble 11. It is evident qusniities of
wheat sold es livestock feed have decreased, guentities of
barley and corn sold ss livestock feed heve increased, and
quantities of osts sold as livestocek feed have remsined
reletively steble during the period of analysis. Total
feed grein merketings for feed use have almost doubled.
Relatively little rye is sold as livestoeck feed beceuse

there is so little of it produced.



Table 11

Estimated Quantities of Feed Grains Sold From Farms im Oregon as Livestock Feed,
Average 1935-39, 1940-44, 1945-49, Annusl 1950-581

Crop of Wheat{13) Barley(18) oatsil8) Corn(18) Total
{1,000 bushels)

Average 1

193539 4,276 2,841 4,1491 189 10,946

1940~-44 9,072 &,066 3,884 143 16,765

1945-49 4,598 5,812 4,071 11l 15,892
1950 1,821 6,039 4,158 119 12,217
1951 1,816 5,683 3. 709 254 11,442
1952 l,?éé 5,706 5,295 220 12,955
1953 1,316 6,771 3,847 280 12,154
1954 a9 12,167 7,502 593 20,741
1955 820 11,019 5,816 750 18,405
1956 725 13,358 5,994 597 20,654
1957 589 13,995 7,104 818 22,506
1958 531 12,411 5,710 1,021 19,673

I'Year 1939 only

ge
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Barley hasn't always been the most important feed
grain sold from Oregon ferms as livestock feed. Before
1945, both wheat and oats were more important. Since 1945,
however, barley has been the most important feed grain sold
from farme in Oregon as livestock feed.

Barley sold from Oregon farms a&s livestock feed in-
oreased quite stesdily through the Wer years. Following
the War, ssles of nearly six million bushels annuslly were
meintained until 1954. In 1954, & nesr doubling occurred,
when more than 12 million bushels of berley were sold as
livestook feed. Since then, these relstively high levels
of seles of berley a&s livestock feed have been maintained.

Quantities of wheat sold from forms as livestock feed
were obtained from dats relessed by the Oregon Whest Com-
mission. These quantities hsve continued to dec¢line. In
the period through the Var yeasrs, wheat was the most impor-
tant grain used 88 livestock feed, In the prewar period,
feeding of wheat approximeted one third of production.
During the War yesrs, feeding of whest was at a level nearly
two thirds of production. In these yeers, the Federal Gov=-
ernment subsidized feeding wheat to livestock in corder to
reduce mounting inventories of grain and to promote in-
creased production of meat, milk, and eggs. Since then,

decreases in soles of whest ss livestock feed have oggurred
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each year until only slightly more than 500 thoussnd bush-
els were sold as livestock feed in 1958,

Marketings of cwrﬂ and oats 8s livestoeck feed have
been discussed previously under the hesding of "feed grain
s80ld from the farm."

Estimated total marketinzs of feed grain ss livestock
feed were double prewsr levels in 1957. These quantities
decreased following VWorld War II, and maintasined a level of
near 12 million bushels until 1954. Luring this period, de~
creases in whent marketed ss livestock feed were offset by
incressed msrketings of berley end oazts for these purposes.
In 1954, & more than eight million bushel incresse in total
grein sold from the farm as livestock feed was noted. This
was due %O incresses in marketings of both barley and oats.
Since 1954, little chenge has occurred in toital feed grain
marketed as livestock feed.

It must be recognized all seed grein sold as livestock
feed has not been fed to livestock., OSome was actually
placed in Commodity Credit Corporestion losns and exported
when the demand by livestock feeders did not clesr the mar-
ket at the supported price level. Other quantitlies were

outshipped.
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Outshipments by Rail end Truck

Only two feed grains are shipped from Oregon by rail
and truck to eny extent. These sre barley snd oats. lHore
barley is outshipped than oats. The barley is principally
malting barliey, snd the osts is livestiock feed. Estimsted
guantities of these outshipments sre presented in Table 12.
Estimated outshimments by r=il sre based on the one percent
sample taken by the Interstate Commerc¢e Commission., Out-~
shipments by truck to Cslifornia have spproximated 80 per-
cent of estimated rail shipments to Californis (7, p.30).
Obviously, other truck shipments occur to Idaho and Wash-
ington, but since there is not = mesns of estimsting these
movements, they have to be ignored.

Bstimated outshipments of berley ineresased guite sub-
stentially in 1956, to a level of 285,000 tons. Prior to
this, with the exception of 1952, outshipments of barley
were near the 125,000 ton level., A large incresse in bar-
ley outshipments wes noted in 1952 because of heavier feed-
ing and & dry year in Cslifornis. The large increase in
1956 was due to increased shipments to Weshington for stor-
age or exportation (25). Barley shipped to the midwest is
primarily malting barley. Outshipments of barley to the
midwest have varied considersbly during the ll~year period

of anelysis with & high of 102,000 tons reported in 1956
(25). This compares fevorably with the estimate of the



Table 12

Estimated Shipments of Feed Grains From Oregon by Rail and Truck, 1948-58

Rail to All Points(25) Truck to Californial Total Outshipments
Year Barley Qats Total Barley Cats Total Barley Osats Total
{ Tons)

1948 108,500 4,800 112,300 4,200 3,000 7,200 112,700 6,800 119,500
1949 90,900 2,500 93,400 2,000 2,000 90,900 4,500 95,400
1950 107,400 67,200 175,300 12,200 26,200 38,400 119,600 94,100 213,700
1851 90,600 2,700 100,300 4,200 7,800 12,000 94,800 17,500 1i2,300
1952 158,800 21,100 179,900 18,100 16,800 34,900 176,900 37,900 214,800
1983 109,500 195,500 125,000 16,900 12,400 29,300 126,400 27,900 154,300
1954 113,800 10,600 124,400 13,500 8,500 22,000 127,300 19,100 146,400
1885 119,900 16,000 135,900 9,000 12,800 21,800 128,900 28,800 157,700
1458 215,700 4,000 219,700 9,300 3,200 12,500 285,000 7,200 232,200
1687 169,906 162,900 12,600 12,600 182,500 182,500
1g58 218,500 15,800 234,100 g,000 8,800 17,200 227,500 235,800 251,300

lneveloped fron

estimations by %cﬁlathlin(?)

141
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smount of malt barley sold from farms in Oregon. A4s esti-
mated, this guantity would epproximste 80,000 tons in 1956
(Table 10). Other years give similar comparisons. Accord-
ing to Interstate Commerce Commission deta, approximately
25,000 tons of bsrley ere shipped to Cslifornia annually,
most of which is malting barley (25).

With the exception of 1950 and 1957, oat outshipments
have been relastively steble. In 1950, lasrge quantities of
oats were shipped to both California and Washington (25).
In 1957, no oats wes reported shipped out of the State.

Outshipments of wheat were not included in the analy-
8is because they have no effect upon asctual quentities of
feed grain that will be fed.

Totally, outshipments of feed grain remained rela-
tively stable at a level between 100 thousand and 150 thou-
sand tons annually until 1956, with the exceptlon of 1950
end 1952, In 1950, an unususlly large guantity of oats was
outshipped, and in 1952 an unususlly lerge quantity of bar-
ley wes outshipped. A large increase in total outshipments
was noted in 1956 because of the corresponding large in-

crease in barley outshipments.
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Estimated Feed Gresin Available for Feeding
Other Then Fed Where Produced

Estimated quentities of feed grain available for feed-
ing during the feeding yeer other than that fed where pro-
dueed are tabulated in Table 13. This totsl is srrived at
by subtracting outshipments (Tsble 12) snd adding inship-
ments (Table 6) to the quantity of feed grain sold from
farms as livestock feed (Table 11} and adjusting to & feed-
ing year basis. (To adjust to & feeding year basis, one
fourth of the estimated feed grain inshipments and outship-
ments during the calendsr yeer were sssumed to be disposed
of efter October 1 and three fourths of them were sssumed
to be disposed of between Janusry 1 and October 1.} Feed
grein sold from farms as livestoock feed is available at the
beginning of the feeding yesr. Qutshipments of barley
prior to 1955 were considered as food grain. 4&s such, they
were not subtirscted in the above process. Since 1955, only
outshipments of besrley to the midwest and Californis were
considered 8s mslting berley. Thus, the lerge barliey ship-
ments to Weshington since 1955 were subtracted ss outship-
ments of feed grein. Only gquantities of wheat mctuslly
80ld as livestock feed sre included ss available for feed-
ing.

It i epparent estimsted feed grain avsilable as live~

stoock feed during the feeding yesr has varied tremendously



Table 13

Estimated Feed Graim Available for Feedimg During the Feeding Year
Other Than That Fed Where Produced, 1948-58

Estimated Feed

Feeding Estimated Feed Grain LEstimeated Cut- Estimated In- Grain Available
Year “0ld From Farm &s shipments of shipments of for Peeding
Beginning Livestock Feed? Feed Grain® Feed Grain? Other Than Fed
October 1 #Where Produced
(Tons)
1948 279,386 5,075 216,500 490,811
1949 274,554 71,700 199,000 401,634
1950 272,106 36,650 331,750 567,206
1951 256,768 34,800 252,000 473,968
1952 279,844 30,400 185,750 435,194
1953 269,696 21,300 190,000 438,396
1954 446,214 86,300 409,750 769,664
1955 403,112 111,325 433, 250 725,037
1956 454,482 113,550 474,250 815,182
1957 490,118 182,400 805,500 1,115,518
1958 433,742

lpeveloped from deta in Tebles 6, 11, end 12

2Includes guantities whieh are ultimately pleced under loan to the Commodity Credit

Corporation or exported

Soutshipments of barley prior to 1955 were considered as malting barley.

Since 1955,

only outshipments to Californis &and the midwest were considered mslting barley.

4
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throughout the period of asnalysis; and that s substantial
increese in these quantities has og¢curred since 1954.

Prior to 1954, these variations could be explained in the
most part by the nature of the inshipments. The large in-
crease in 1954 wes due to incresses in production of barley
and oats in the Stete. Nesrly 300 thoussnd tons of corn
inshipped in 1955 were responsible for another increese.
Estimated feed greain aveilable for feeding other than that
fed where produced resched an all time high in 1958 when
mora thsn 400 thousand tons of grein sorghum were renorted-
1y shipped into the Stste,

It will be shown lster thst it would heve been impos-
8ible far livestoek to heve used 211 this feed grain avail-~
able for feeding since 1955. As previously stated, some
feed grain hss been stored snd other quantities have been
exported., The estimsted feed grein evailable for feeding
other than thet fed where produced includes these quanti-
ties stored and exported.

Estimsted GQuantities of Feed Grain
Availsble as Livestock Feed
Including Thet Fed there Produced

Estimeted feed grein svailable for feeding during the
feeding veer is tsbulated in Teble 14. This total is ob-
tained by edding feed grain fed where produced (Table 8) to

feed grain sveilsble during the feeding year other than



Teble 14

Estimated Feed Grain Available as Livestock Feed Including
That Fed Where Produced, Feeding Year 1948-581

Feeding Estimeted Feed Grain Estimated Feed Grain

Year Availeble for Feed~- Estimated Feed Grain Avsilable for Feed~

Beginning ing Other Than Where Fed Where Produced ing Including Thsat

October 1 Produced Fed ¥here Produced
{Tons)

1948 490,811 205,068 695,879

1949 401,634 107,302 598,936

1950 567,206 206,404 77%,710

1951 473,968 196,172 669,140

1952 445,194 205,330 638,524

1953 438,396 168,710 607,106

1954 769,664 195,692 865,356

19565 725,037 195,162 920,199

1956 815,182 231,868 1,047,050

1957 1,113,518 196,150 1,309,668

1958 225,664

1

Developed from dsesta presented in Tebles 8 and 13

¥
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that fed where produced (Tsble 13) and includes feed grain
which is ultimetely stored or exported. KExcept for the War
yeers end 1953, quentities fed where produced have aversged
near 200,000 tons annually. 7Thus, vsristion in all feed
grain afailabla for feeding during the feeding yeer closely
follows the variation in feed grsin evaileble for feeding
other than where produced. Large inereeses in feed grain
evailable for feeding during the feeding year were noted in

1950, 1954, end 1958.
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LIVESTOCK AND LIVESTOCK PRODUCTS - NUMBERS ON FARMS,
ANIMAL UNITS FED, AND TOTAL PRODUCTION, 1935-1958

Humbers on Farms

Seven classes of livestock ere grown extensively on
Oregon ferms and resnches. These are: (1) dairy cattle;
{2) other cattle; (%) sheep and lambs; (4) swine; (5)
horses and mules; (6, chickens; and (7} turkeys. Table 15
summarizes snnuel Janusry 1 inventories of these livestock
for the years 1335-1958.

Cattle kept for milking purposes declined during the

 24-year period of snalysis. These include cows two years

old and older, heifers one to two years of age, and heifer
calves. The reduction of nearly 100 thousand head occurred
after 1946, as prior to that time slight increases were
noted., The largest portion of the dscline came shortly
after the War.

In 1958, other c¢attle nuubers were 1,100 thoussand head,
approximately twice that of prewar levels. These inelude
beef cows two years old and older, beef heifers, and all
steers &nd bulls. The lergest incresse in this class of
livestock occurred between 1951 end 1953 when beefl cattle
numbers incressed slmost 300,000 head. Another large in-

oreese was noted during the Wer years.



Table 15

Livestock on Farms Jenusery 1 in Qregon, 19)
Average 1935-39, 1940-44, 1945-49, Annuel 1950-58l

Number on Farms January 1

Year Sheep Hogs Horses
Caitle Kept Other and and snd
for Milk GCattle Lembs Pigs Mules Shickenst Turkeys
{1,000 head)}
Aversge
1935-39 390 b2g 2,064 254 160 5,460 261
1940-44 421 647 1,538 313 135 5,982 496
1945-49 385 704 843 1885 96 5,845 503
1950 366 719 689 166 75 3,798 $o6
1951 362 734 672 141 66 3,389 320
1952 a68 876 745 180 60 3,794 352
1953 361 1,013 763 135 5% 3,755 264
1954 3635 1,080 811 94 52 3,681 296
1955 366 1,123 847 127 50 3,679 278
1956 346 1,110 846 157 48 3,760 289
1957 343 1,085 861 135 47 3,762 298
1958 549 1,063 881 135 46 3,714 271

lﬁrailers omitted

(A4
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Sheep and lembs have decressed grestly in importance
in Oregon since the prewar yesrs. In 1951, numbers on
farms and renches Jsnuary 1 were approximately one third
prewar levels. Oince the low of asbout 672 thoussnd hesad
wes recorded in 1951, incresses of more than 200 thousand
head have been noted. There were neerly S00 thousesnd head
of sheep and lembs on Oregon farms and renches January 1,
1988.

Hogs and pigs on inventory reached all-time highs dur-
ing the Wer years. Numbers of these livestoock decreased
rapidly following the Wer and have since fluctuated consid-
erably, ranging from & high of 184 thousand hesd in 1949 to
@& low of 94 thousand head in 1954. In 19568, the number of
hogs and pigs on inventory wes approximating 155 thousand
head.

Horses and mules on Oregon ferms decreased continually
throughout the period of enslysis to less then one third of
prewer levels. This decline is becoming smeller each year.

Chicken numbers on Oregon fsrms and renches Jesnuary 1
remained quite stsble through the 24-~year period. These do
not include broilers, and are prinecipaslly laying hens.
S1ight incresses were noted during the Wer years, and a

relaetively small decreesse in chicken numbers followed the

‘Wer. Inventory on January 1, 1958, wes 3,714 thousend
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heead, only slightly more than the 3,460 thousand head re-
ported in 1935.

Turkeys on ferms Januasry 1 fluctusted tremendously
during the period of enalysis. These are mostly breeder
hens, and es such ere maintained for egg produetion. 4
steady inoresse over prewsr levels was noted until on Janu-
ary 1, 1946, 763 thousand hesd were inventoried. Large de-
creases followed, 2nd the inventory of 1948 revealed only
222 thousand head of turkeys on Oregon farms esnd renches.
An increased inventory wss noted through 1952. In 1953,
turkeys asgain declined, nearly 100 thousand heesd. Since
then, turkey numbers on farms Jenuery 1 have ranged between
270 and 300 thousand heed. Lerge reductions following the
War were the result of incressed raste of lay, improved fer-

tility, =and competition from other sress.
snimal Units Fed aAnnually

Animel units fed annuslly between 1935 snd 1958 in
Oregon ere summerized in Table 16, These were derived
directly from United Stetes Department of agriculture,
Agricultural Resesrch Service publications. Three series
of animel units sre presented. These are: (1) gzrein-
consuming; (2) roughage-consuming; end (3) grein-snd-
roughage~consuning. One animsl unit is defined as the

"guentity" of livestock consuming the ssme amount of feed




Table 16

Animsl Units to be Fed Annually in Cregon,

Average 1635-39, 1940-44, 1945-49, Annual 1950-58(2%)

Type of animal Units

Feeding
Yesar Grain- Grain-roughsge- Roughsage~
consuming conswping consuming
{1,000 units)
Aversge
1935-3¢ 1,108 1,935 1,449
1940-44 1,27% 1,413 1,507
1945~49 1,045 1,200 1,292
1980 1,074 1,196 1,276
19561 1,086 1,299 1,421
1952 92 1,%74 1,548
1953 371 1,422 1,618
i9%4 1,018 1,461 1,660
18586 1,039 1,447 1,634
1956 l,&@ 1,400 1,582
1957 l,‘*it 47 1 ,430 l 594

1958 1,084 1,494 1,682
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as utilized by an average dairy cow snnuelly in the United
States in the period 1940-45. This emounts to 1,342 pounds
of feed grains and other concentrates or a total of 4,981

feed units, including roughage.

Computation of Animael Units

Animel units were computed for the State by the igri-
culturel Resesrch Service by multiplying numbers of cattle,
sheep, horses end mules, end hens end pullets on ferms Jen-
uery 1 by factors representing their expected feed consump-
tion as & percentsge of that utilized ennuslily by the sver-
age dairy cow in the 1940-45 period. These factors sre de-
signed to sccount for turnover of beef and lembs fed during
the yeer but not inventoried. Estimsted numbers cf pigs to
be reiszed, broilers to be raised, turkeys to be rsised,
chickens to be reised, snd goets tc be clipped were elso
multiplied by sppropriete fectors. The sum of these multi-
plications is the number of enimel unite to be fed annually

{23, p.2).

Factors for Computation

Factors used in determining the number of animel units
fed in Oregon end tie United Stetes were obtsined from Earl
F. Hodges, Agriculturel Economist, Agricultural Resesrch

Service, and are presented in Teble 17.




Table 17
Animal Unit Factors for Three Types of Animal Units, United States &and aregenl

Grein- Grain-roughage- Roughage -
Item consuming consuming consuming
Ore. U. S. Ore. U, S. Ore. U. 8.
Gattle on farms Jan. 1
¥ilk cows and heifers,
2 yrs. old snd older 1.10 1.02 1.10 1.02 1.10 1.00
Heifers and heifer caslves
kept for milk « 20 . 544 .64 .63 .80 .79
Beef cows 2 yrs. old and
older .10 167 .80 .79 1.05 1.00
Cattle on feed?® W70 2.0 .70 .85 .70 .40
All other cattle .06 154 .64 .61 .90 .70
Stock sheep on farms Jan. 1 2 . 015 022 .15 .15 .20 « 20
“heep snd lsmbs on feed Jan. 1 .12 .12 074 L0074 .058 . 058
Horses and mules on farms Jan. 1
2 yrs. old and older . 30 1.34 .80 .90 .90 .80
Colts .15 .60 .60 1.00 1.00
Hogs fed during the year .70 .71 <17 .19 .01 .01
Hens and pullets on farms Jen. 1 .06 0577 .016 .017 .0012 L0012
Chickens reised during the year L0156 .018 . 0035 0045 .0012 .0012
Turkeys raised during the year .08 07 .02 - 02 0024 0024
Commercisl broilers . 008 .00B 002 .002
Gosats e¢lipped «16 15 « 20 .20

1Obta1neﬁ from EKarl ¥F. Hodges, Agriocultursl Leonomies, Agricultural Research Service
zineluéﬁs ad justment for turnover

2g
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In the oase of grain-consuming animel units, several
significant differences can be seen between national fac-
tors and Oregon factors. Lergest differences occur for
cattle on feed =nd horses., A factor of .7 is used for
cattle on feed in Oregon, compering with 2 factor cf 2.0
na%ionﬁlly. This indicstes Oregon cattle on feed sre fed
grains and other concentrstes in considersbly less gquantity
than is the cese nstionelly. For horses, the national fsc-
tor of 1.34 compsres with an Qregon fsetor of .30, indicat-
ing horses in Oregon receive considerebly less feed grain
than the nationsl everage.

No lerge differences exist between Oregon and netioneal
factors for computing roughege-consuming sand grein-snd-
roughsge-oconsuming animel units, though it is spperent (re-
gon cattle and horses recelve more roughsge than is the
case nationally. This is becsuse more roughsge is sveil-
able in range form. Oregon chickens, cattle on feed, and
horses receive slightly less feed units than ie the cese

netionally.

Numbers of Animel Units Fed Annually

Numbers of grein-consuming enimsl units to be fed
ennually in Oregon heve not chenged drastieally throughout
the pericd of anslysis. 4n increesse occurred during %orld

wer II, but wes followed by & decreese. 4 low of 871
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thousand grain-consuming enimel units was recorded in 1953,
Since then, an incresse of more then 100 units has been
noted, half of which occurred in 1958.

Numbers of grain-snd-roughage-consuming eanimasl units
increaesed to slightly sbove 2 level of 1,400 thousand units
during the War yeers, sand decressed immediately theresfter
until & low of slightly less than 1,200 thousand units wes
reached in 1650, OStesdy incresses oceurrea until 1954,
Numbers decreesed in 185% end sgein in 1956, but increased
in 1957 and 1958, Slightly less than 1,500 thoussnd grain-
snd-roughage-consuning animel units were present on Oregon
farms in 1958.

Numbers of roughege-consuming animal units incresased
during the War yeers snd then decressed to a low of near
1,275 thousend units in 1950. otince 1951, incresses have
occurred in all but two yesrs, 1955 and 1956. 4 level of
nearly 1,700 thousand units was recorded in 1958.

Concentrates lecessary to Feed
Estimated Grain-consuming 4nimsl Units

Grain-consuming animel units provide » nmesuns of esti-
mating in advence of the feeding vesr susntities of feed
grains and other concentrstes necesszary to Teed animel
numbers on fesrms end estimeted numbers to be rsised, By

multiplying the computed enimel units by the 1,342 pounds
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of oconcentrates utilized by the aversge dairy cow annually
in the United Ststes during the period 1940-45, an estimete
of feed grein needed for the livestock production expected
to ocour during the feeding yesar is obteined.

Conoentrates necessary to feed estimeted grain-
consuming enimal units are shown in Teble 18. These quan-
tities are considerebly less than concentrestes necessary
for asoctual production, &s will be pointed out later. This
is due to errors in estimetions of numbers of livestock on
farms, numbers to be raised during the year, feeding for

heavier production, and delasyed feeding.

Produetion of Livestock snd Livestock Products

Production of livestock snd livestock products in
Oregon ineludes poundege of meat asnimals and poultry, num-
ber of eggs, pounds of milk, esnd pounds of wool produced
during the calendar year. Poundage of meat aenimsls and
poultry is pounds added by birth and growth but does not
include weights of &ll livestock on fsrms end ranches. In
ascertaining livestock production for the State, welghts of
livestock shipped into Oregon are deducted from totsl
pounds of merketings sand farm sleughter. 4lso, differences
in inventory poundege between the beginning snd close of

the year sre added or subirscted @s the csse may be.




Table 18

Coneentrates Necessary to Feed Estimated Grein-consuming
Animel Units, Aversge 1935-39, 1840-44, 1945-49, Annuel
1950-58

Grain-consuming Animsl

to be Fed During the Estimated Concentrates
Year Feeder Year Necessary to Feed Theml
{1,000 units) {Tons)
Aversge
1935-39 1,109 744,139
1940-44 1,279 858,209
1945~49 1,045 701,195
1950 1,074 720,654
1951 1,086 728,706
1952 992 : 665,632
19863 971 651,541
1954 1,015 681,065
1955 1,039 697,169
1956 1,009 677,059
1957 1,034 695,814
1958 1,084 727,364
1

One unit eguivslent to 1,342 pounds feed grains and
other coneentrstes
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Produection of livestock end livestock products for
the State for the yeere 1075~28 sre sunssrized in Teble 19,
These data were obteined from United Stetes Depsriment of
Agriculture puvlicstions. Jiine items sre included:

(1) cattle snd c=lvec; (2) sheep end lsubs; (%) hogs;
(4) broilers; {5) T=rm chickens; (&) turkeys; {(7) milk;
(8) eggs; 2nd (9) wool.

Production of csttle and czlves incressed guite
steadily through the period of snslysis from slightly more
thsn 200 million pounds to slightly more then 400 million
pounds, a near doubling. The lergest single incresse
occurred between 1352 snd 1953, when an incresse of more
than 50 million pounds wes noted. Production hes remeined
nesr & level of 400 milliscn pounds since.

Sheep and lamb production declined stesdily from lev-
els above 80 million pounds in the prewasr period to slight-
ly sbove 37 million pounds in 1250. Since then, ineressed
production hes Yeen noted esch yesr, with the sxception of
1956. More then 35 million poundse of sheep end lsmbs were
produced in 1G58,

Ag sheep &nd lzmb production declined, so did wool
production. OUregon wool production for the yesr 1950 wss
at a level one third thet of prewer yeers. Since 1950, in-

creased wool producticn hes been noted every yesr except



Table 19

Produoction of Livestock and Livestook Produets in Oregon,
Average 1935-39, 1940-44, 1945-49, Annual 1950-58

Cattle Sheep ‘
Year and and Broil- Farm
calves(2l) Lembs{2l) Hogs{2l) ers(15) (Chnickens{14) 7Turkeys(22)
{1,000 pounds)
Average
19355~-39 212,798 82,8387 70,149 572 15,767 20,613
1940-44 259,609 65,450 90,6860 2,113 21,476 35,567
1945-48 275,074 40,829 6L ,e79 6,904 21,073 38,944
1950 300,900 37,090 51,248 13,875 21,207 38,494
1951 328,870 37,909 52,451 17,56¢% 21,728 43,358
1852 357,355 44,779 52,511 15,788 18,475 41,109
1953 412,325 46,018 37,920 14,178 18,805 35,558
1954 408,570 50,942 41,912 16,575 17,444 29,186
1955 421,690 52,851 54,159 19,012 16,7686 27,816
1956 396,505 49,091 51,383 26,822 15,922 26,826
1857 379,180 50,551 8C,080 24,850 15,982 28,159
1958 414,370 55,1487 56,7C1 26,688 14,948 30,528

89



Table 19 (cont.)

Year Mi1x(17) Bggs(14) Wooll 24)
{Million pounds) (Millions) {1,000 pounds)

Aversge

19385-39 1,342 410 16,279

1940-44 1,417 4835 12,245

1945-49 1,283 485 6,522
1950 1,253 550 5,366
1951 1,196 570 5,682
1952 1,176 588 6,120
1953 1,214 589 6,029
1954 1,238 620 6,525
1955 1,208 616 6,723
1956 1,156 640 6,845
1957 1,135 624 6,932
1958 1,125 621 7,145

64
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1953, Production wes slightly more than seven million
pounds in 1958.

Production of hogs vsried more than any other live-
stooek product through the period of snalysis. Nearly 91
million pounds were produced during the War years, Follow-
ing the War years, & rapid decrease occurred until a low of
slightly less than 38 million pounds was recorded in 1953,
Increases have occurred since then, and production was
nearly 57 million pounds in 1958.

A phencmenal incresse in broiler production occurred
in the period under consideration. ¥Production incressed
quite steadily from near one-half mililion pounds in the
prewar period to 27 million pounds in 1956. This level has
since been mainteined.

Farm chicken production increassed from 16 million
pounds in the prewsr period to sbove Z1 million during
World War II. This level was mainteined until 1951, Since
1952, & descresse has tsken plesce every year. In 1958,
8lightly less then 15 million pounds were produced.

Turkey production increessed quite steedily to & high
of nesr 57 million pounds in 1945. 4&fter the War, produc-
tion declined guite rapidly to 8 level of nesr 38 million
pounds in 1950. 4an incresse of some five milllion pounds
was noted in 1951. This wes followed by successive de-

ereesesg until 1956 production wss slightly below 27
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million pounds. In 1958, turkey production in Oregon was
nearly 30,5 million pounds.

Milk production inecressed to slightly sbove 1,417
million pounds during the Waer years. &an almost steady re-
duotion, with the exception of 195%-55, has ocourred since.
Produetion in these three years incressed siightiy. 1In
1958, Oregon milk production wes 1,125 million pounds.

Numbers of eggs produced in Uregon incressed guite
steedily from 410 million in the 1935-39 period to 640
million in 1956. Decreases occurred in both 1957 and 1958,
About 621 million eggs were produced in 1958,

Prices of Livestock snd Livestock Productis

Mention hes been made about the effect of livestock
and livestock prices on the production of livestock.
Prices of these products that have prevsiled during the
24 years of snslysis sre presented in Table 20. These
prices are simply yearly avereges, but illustrate many of
the chenges that have taken place.

Prices of livestock sud livestock products were relae-
tively low prior to World war II. They increased during
the War because of incressed demand. Increases were
limited, however, by Government price settings. Prices

generally increassed following the war for a short period,



Table 20
Prices Received for Livestoock and Livestock Products by Oregon Farmers, 1935~49(9)

Farm
Year Cattle Calves Hogs  Sheep Lenmbs Chickens Broilers  Turkeys
(Dollers per pound)
19385 .06 L7 08 » 05 06 .18 « 20 .19
193¢ « 06 .07 - 10 .04 07 .18 .19 «16
1937 .07 - 08 « 10 . 04 .08 .18 .21 17
1938 06 .08 peis L03 «J6 .18 .18 .18
1939 .07 .08 « 07 .04 07 .16 .16 .15
1940 <07 .08 - 06 .04 .08 16 .18 .15
1941 .08 11 1O .05 .09 «19 «.18 20
1542 .10 «12 13 05 .11 451 « 26 + 29
1943 .11 .13 .14 .06 12 . B0 « 30 .o
1944 <11 «13 13 .06 .11 « 27 « D0 %
1945 12 13 15 .06 +12 27 . S0 « 25
1946 «14 «16 .18 s07 <15 « 25 1 « B8
1947 18 . « 26 .08 « 20 « 27 « &7 .35
1948 .20 « 25 « 2D .09 I35 « 02 ] .44
1949 17 .21 .20 .08 « 80 .27 « 30 .31
1980 282 «26 « 20 .10 25 S « 30 . 28
1951 « 87 B b 14 « S0 - 86 . 3G .54
1952 «28 .27 « 20 0% .34 « 20 « 30 .30
1953 «15 «17 « B3 .06 .18 21 .29 « 30
1954 .15 s 17 « 24 .05 .17 «17 «25 .25
1955 <14 17 .18 .06 .17 «1%3 « 20 » 28
1956 .13 L5 «16 .05 «18 .17 23 27
19567 .17 21 » 20 .05 +19 .14 « 28 22
1958 .21 + 26 2+ 82 L07 « 20 <15 « 20 28

39



Table 20 (cont.)

Index of

Year Milk Eggs Wool Aggregite

{Dollers per owt.) (Cents per dozen) {(Dollars per pound) Prices
1935 1.73 « 23 106
1936 1.91 « 20 113
1937 1.95 20 119
1938 1.64 .21 105
1989 1.82 .19 105
1946 1.83 .18 110
1941 2.23 25 .34 1586
1842 2.71 LH8 . 09 168
1943 b P .41 «40 194
1944 Se54 e 5B .40 180
1945 3.48 <44 - 40 205
1946 4,38 « 45 4l 233
1947 4.80 .95 .42 276
1948 5,26 .« 58 <48 309
1949 4.57 « 93 .46 268
1950 4.58 <45 .58 280
12581 5.40 « 56 1.0%7 545
1952 5.60 .51 « 54 312
1953 5.20 « 56 .55 265
1¢54 4.64 43 « 53 243
1855 4439 «47 46 232
1956 4.61 .45 - 46 228
1857 4.71 - 40 . 5B 244
1958 4.58 42 .9 268

lEased on value of sales ~ 1910-14 = 100

£9
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then dropped down. They incressed again at the outbreak
of the Koreen War, but have graduslly decreased since then.
Aggregate livestock and livestock produects prices are
presented in index number form., These represent totsl
sales value of sll livestock and livestock products sold

from Oregon farms and ranches.
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LIVESTOCK~PRODUCTION UNITS
AS A MEASURE OF CONCENTRATE CONSUMPTION

In the previous section, livestock on farms January 1
and estimated numbers of livestock to be raised during a
selected series of years in Oregon were converted to grain-
consuming animel units. These were écmputad by multiplying
animel numbers by weights representing consumption of con-
centrates by them in terms of the annusl concentrate con-
sumption of an average United Stetes dairy cow during the
period 1940-45, From this, en estimete waes obtsined of
feed grain snd other concentrstes needed to feed these ani-
mels., This estimete of concentrate consumption did not
teke into mccount improvements in feed efficiency, substi-
tutions of feeds, delayed feeding, feeding to heavier
welghts, snd unenticipated changes in numbers of livestoek
raeised during the yesr.

In accounting for these inedequecies of grain-
consuming animal units, it wes necessery to convert live-
stock and livestock products to livestock-production units
produced from feed grain and other concentrates.

A livestock production unit produced from feed grains
and other concentrates only is equivalent to the production
of various livestock end livestock producté resulting from
1,342 pounds of feed groins snd other concentretes, the

quantity utilized snnuelly by an aversge milk cow in the
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United States during the period 1940-45 in producing 4,390
pounde of milk. Since livestock-production units are besed
on livestock production rether than enimel numbers, most of
the inadequacies of grain-consuming enimal units sre
eccounted for., 7Thaet is, substitutions of feeds, delayed
feeding, feeding for heevier production, and unanticipated
changes in the numbers of livestock raised during the year
ere accounted for. Only incresses in feed efficiency ere
not accounted for.

Computation of these livestock-production units is
necessary to determine more sccurately the quentities of
feed greins and other concentrstes fed grsin-consuming ani-
mal units., Livestock production units sre also en aid in
viewing more accuretely the consumption of feed greins and

other ooncentrates by the vsrious classses of livestook.
Conversion Fasctors

In order to convert livestock production to livestock-
production units from greins snd other concentrstes, appro-
priate conversion factors had to be developed. United
States faotors were availasble from the Agricultursl Re-
search Service. Oregon factors were developed from these
United States factors according to feed grain and other
concentrate consumption by vaerious classes of livestook

reported in Feed Consumed by Livestock by States (5).
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Chief ad justments were: (1) Oregon dairy cattle were fed
at rates heavier than the national average; (2) grein-
fettened cattle end sheep received less concentrstes than
the national sversge; and (&) horses were fed feed grain
at rates less then the nationsl sversge (5, p.28-44).
Conversion fectors represent smounts of feed grsin end
other concentrstes used to produce 100 pounds liveweight of
mest animels snd pouliry, 1,000 pounds of wmilk, and 1,000
eggs in terms of = percentage of the feed grain used by the
averege United Stetes dairy cow in producing ¢,390 pounds
of milk ennuelly in the 1940-45 period. ¢&ince horses and
mules are also utilizing concentrates, fsctors are given
for them also. For example, 477 pounds of feed grains sand
other concentrates =zre needed to produce 100 pounds live-
welght of hogs. The factor for hogs is 477 pounds divided
by 1,342 pounds, or 36 percent. Both United Stetes and

Cregon conversion fzotors sre presented in Teble £1.

Calculation of Livestock-production Units

Only one a2djustment is necessary to convert livestock
produstion into livestoek production from feed grain snd
other congentrates, C(attle productlon hes to be divided
into two cetegories: (1) gresin-fattened; snd (2) other.
To estimete numbers of grein-fettened csttle in Oregon,

the numbers of cattle end cslves on feed Januery 1 were



Teble 21

Fectors for Computing Livestock-production Units from Grain,
United States and Oregon

United States(6) oregon(5)
Concentrastes Goncentrotes
Item Unit Fed per Unit Fsector Fed per Unit Factor
{Pounds) {Pounds)
On farms Jenusry 1
Milk ecows head 1,342 1.0 1,610 1.2
Horses and mules
2 yrs. old and
older head 1,707 l.27 483 . 36
Colts head 345 .26 3545 « 26
Liveweight produced
Grain-fattened
cattle ewt. 567 .42 456 34
Other cattle ewt. 5& +025 33 « 025
Sheep and lembs cwt. 113 .08 40 03
Hogs cwt. 477 » 36 477 36
Farm ohickens cwt. 519 .59 519 . 39
Broilers cwt. 316 . 23 516 « 23
Turkeys cwt. 579 43 579 .43
Milk 1,000 1lbs. 306 23 306 23
Eggs 1,000 eggs 601 45 601 .45

89
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multiplied by the turnover in numbers. This turnover wes
assumed to be 1.8 in 1935 and to heve increased to Z.0 by
1958. Numbers of estimsted cettle end calves fed were mul-
tiplied by the gein per heed, which wes assumed to increase
by five-pound intervals from 350 pounds in 1935 to 445
pounﬁs,l The sums of these multiplications are the produc-
tion from grain-fattened cattle. Other cattle production
is obtained by subtrascting gresin-fettened ecattle production
from total c¢esttle production. Production date utilized in
computing livestock-production units from feed zreins and
other concentrates between 1935 sand 1958 is presented in
Teble 22.

This production is multiplied by the conversion fac~
tors in Table 21 to give the number of livesiock-production
units produced from feed grasins and other concentrates
annually during this period. These production units are

presented in Table 23.
Justification of the Bsse Period

A question may srise es to the legitimacy of using the
1940~45 periocd as & base becsuse of increesed feed effi-

ciency. Feed efficiency hes incressed during this period

lﬁatimates received from Eerl F. Hodges, agricultural
Boonomist, Agricultursl Resesrch Service.




Table 22

Data for Computing Annual Livestock-production Units From Grain and Other Concentrates
in Oregon, Annusl 1935-58

Liveweight Production

Cattle Poultr

Year Grain- Farm (14) Broil-  dur-

Hogs(21) fattened Other Total(2l) sheep(2l) Chickens ers(15) keys(22)

{1,000 pounds)

1935 47,450 4,410 208,280 212,690 91,294 15,660 390 15,814
1936 65,340 15,336 185,514 210,850 84,218 16,014 520 17,430
1937 75,225 14,904 197,626 212,530 72,540 14,717 585 19,128
1938 76,800 13,140 202,650 215,790 84,950 14,393 675 25,717
1939 85,930 15,318 196,812 212,130 81,181 18,050 688 28,974
1940 84,015 16,200 206,565 222,765 77,564 16,524 1,010 28,900
1941 83,555 17,784 250,416 248,200 82,973 19,773 1,656 31,286
1942 87,448 19,404 251,636 271,040 65,549 22,700 1,987 34,855
1943 111,545 18,252 247,543 265,595 50,428 26,960 2,782 40,786
1944 86,758 17,064 275,581 290,445 50,738 21,425 3,129 42,007
1945 63,899 21,280 255,340 276,620 47,327 24,820 5,679 56,672
1946 64,418 21,532 242,508 264,040 42,472 17,825 4,957 39,524
1247 61,045 28,691 253,404 275,995 41,0561 20,3885 5,453 51,689
1948 61,155 18,924 245,591 264,515 59,609 2,142 8,154 29,8561
1949 64,37¢ 25,536 268,664 294, 200 55,686 235,293 10,278 36,985
19560 51,248 25,500 275,400 500, 900 37,090 21,207 13,875 38,494
1951 52,451 28,4560 306,510 328,870 37,809 21,728 17,562 435,555
1852 52,511 22,620 554,755 057,358 44,779 18,475 15,788 41,109
1953 37,920 26,400 386,928 412,325 46,018 18,805 14,178 55,5568
1954 41,912 28,160 580,410 408,570 50,942 17,444 16,575 29,196
1958 54,159 31,680 390,010 421,690 52,851 16,766 19,012 27,816
1856 51,593 33,440 362,865 396,305 49,091 15,9282 26,822 26,828
1957 50,080 30,260 548,95 379,180 5C,581 15,982 24,630 28,159
1958 96,701 30,260 584,110 414,370 55,187 14,938 26,688 30,528

04



‘Taeble 22 (ocont.)

QOther Produoctlion

Horses and Mules(19)

Year 2 yrs. old
Milk(17) Eggs{l4) and older Colts
{1,000 pounds) 1,00C {Head } {Head)
1988 1,329,000 367,060 171,C00
1936 1,353,000 398,000 165,000
1937 1,336,000 446,000 161,000
1938 1,380,000 425,000 153,000
1838 1,364,000 423,000 148,000
1340 1,394,000 444,000 146,000
1941 1,428,000 456,000 142,000
1942 1,446,000 480,000 137,000
1942 1,411,000 506,000 132,000
1944 1,408,000 530,000 121,000
1245 1,354,000 497,000 115,000
1946 1,284,000 491,000 95,000 8,000
1247 1,28¢5,000 4E£, 000 87,000 8,000
1948 1,285,000 477,000 79,000 8,000
1949 1,247,000 47¢,000 74,000 8,000
1350 1,253,000 580,000 68,000 7,000
1951 1,186,000 570,000 60,000 6,000
1952 1,176,000 588,000 55,000 5,000
1953 1,814,000 599,000 53,000 4,000
1954 1,238,000 620,000 48,000 4,000
1955 1,208,000 616,000 46,000 4,000
1956 1,156,000 640,000 44,000 4,000
195% 1,155,000 624,000 45,000 4,000
19868 1,125,000 621,000 42,000 4,000

T4



Table 23
Livestock-production Units from Grain and Other Conoentrates in Oregom, Annual 1935-58

Grain- Sheep
Year fattened Other and
Milk Cattle Cattle Lambs Hogs
(1,000 units)

1935 305.67 14.99 52.07 27.39 170.82
1936 306,59 52.14 48.88 25.27 235,22
1937 307.28 50.67 49.41 21.76 270.81
1938 310.50 44,68 50.66 25.49 276.48
1939 313.728 52.08 49 .20 24.35 3098.385
1940 320,62 55.08 51.64 23.27 302.45
1941 328.44 60.47 57.60 24.8% 300.73
1942 322.58 65.97 62.91 19.66 314.81
1943 324,53 62.06 61.84 15.13 401.56
1944 323,84 58.02 68.35 15.22 312.33
1945 311.42 72.35 63.84 14,20 2830.04
1846 295.32 73.81 60.62 12,74 231.91
1947 297.85 76.81 63,35 12.32 219.76
1948 283,59 64.%4 61.40 11.88 220.16
1949 286 .81 86.82 66.85 10.11 231.75
1950 288.19 86.70 68.85 11.13 184.49
1951 275.08 76.02 76.63 11.37 188.82
1952 270.48 76.91 85.68 13.43 189.04
1953 279.22 89.76 96.48 13.81 136.51
1954 284.74 95.74 95.10 15.28 150.88
1985 277.84 107.71 97.50 15.886 1904.90
1956 £65.88 113,70 90.72 14.73 185.74
1957 261.09 102.88 87.23 15.17 180.29
1958 258.75 102.88 96.03 16.56 204.12

a4



Teble 23 (econt.)

Horses

Year Farm and 1 Total

Egegs Chickens Broilers Turkeys Mules Units

\ {1,000 unite)

19835 160,65 61.07 « 30 59.40 61.56 914,52
1936 179.10 62.456 1.20 74.95 59.40 1,045.21
1937 200.70 57.40 1.35 82.25 57.96 1,099.59
1938 191.25 56.13 1.55 101.98 55.08 1,113.80
139 190.35 70.40 1.58 124.5%9 53,28 1,188.90
1940 189.80 64.44 232 124.87 52.20 1,196.09
1941 205. 20 77.12 3.81 154.53 51.12 1,243.91
1942 216.G0 88.53 4.5%7 149.88 49,38 1,304.23
1943 2&7.70 105.14 6 .40 175.38 47 .52 1,427.26
1944 £58.50 85.56 7+.20 180,63 45.56 1,331.21
1945 223.65 96.80 13.06 243,69 41.40 1,310.55
19486 280.95 67.17 11.40 169.09 36.28 1,178.69
1247 £16.90 79.50 12.54 137.12 35 .40 1,149.5%5
1948 214,65 82.45 18.75 128.356 30.52 1,116.10
1949 215.55 90.84 23.64 159.04 28.72 1,200.13
1950 247 . 50 82,71 31.981 165,52 26.30 1,195.30
1851 256,50 84.74 40 .39 18¢ .43 23.16 1,219.14
1952 264.60 72.09 56 .31 176.77 21.10 1,204, 37
1953 269.55 73.34 32.61 152.90 20.12 1,164.30
1954 279.00 68.03 38,12 125.54 18.32 1,170.75
1858 277.&0 65,39 43.73 119.61 17.60 1,217.34
1956 288.00 62.10 61.83 115.36 16.88 1,214.94
18567 £80.80 62.33 56.65 121.08 16.52 1,218.36
1958 279.45 58. 26 61.38 131.27 16.16 1,224.86

lIncludes colts after 1945

eh
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if efficiency is defined &s output per unit of input. How-
ever, mueh of this is due to less forage bveing used per
unit, or to feeding younger livestoek (6, p.1&). Only in
the c¢ase of broilers hss there been a significant increase
in feed grein efficiency. For broilers, & base of 1950-53
has been used by the agricultural Research Service. In the
United States, concentrstes fed per livestock-production
unit during the period vsried from & low of .59 tons in the
drought year of 1936 to & high of .79 tons during the war.
In 1958, .77 tons were fed per livestock-produetion unit.
Feed grein and other concentretes fed per unit during this
period have not chunged significsntly becsuse most live-
stock ere being fed at heevier rstes. Therefore, there is
justification in using the 1940-45 period &s & base.

Quantities of Verious lLivestock and Livestock Products

Equivalent to One Livestock-production Unit
From Feed Grasins and Other Concentrates
The resder may wish to know how much of the various

lifesteck production is the equlivslent of one livestock-
production unit from feed grain snd other concentrates.
This ¢an be obteined by dividing the 1,042 pounds of con-
gentrates necessary for producing one livestoeck-production
unit by the concentretes fed per 100 pounds liveweight of
meat animels and poultry, 1,000 vounds of milk, 1,000 eggs,

or head of horses, mules, and colts. In the cese of hogs,
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for instence, one livestock-production unit from feed grain
would be equal to 1,342 pounds divided by 477 pounds, or
2.81 hunérédweight of hogs. Other gquantities of livestock
and livestock products equal to one livestoek-production
unit from feed grains and other concentrstes are summarized

in Table 24.
Feed Grain Fed by Class of Livestock

Livestock-production units obteined from feed grain
and other ooncentrstes are summarized in Teble 23. Since
one livestock-production unit is obtsined from 1,342 pounds
of feed grain and other concenirsates, importsnce of feed
grain and other concentrstes as feed for the vsrious
clagsses of livestock is evident from this table. However,
the reader mey wish to know estimeted guantities of feed
grains and other concentrates utilized by esch c¢lass of
livestock. These sre obtained by multipliying ¢s=leulsted
numbers of livestock-production units by the 1,342 pounds
of feed grain =nd other concentrstes necessary for this
produetion. For instonce, in 1358, 204.1i2 thoussaud
livestock~production units from feed grains and other con-
centrates were produced from hogs. Hogs thus consumed
1,342 pounds of feed grain and other concentirstes per pro-

duoction unit, or 136,965 tons. wuentities of concentrates



Table 24

Quaentities of Livestock 2nd Livestoock Froducts
Equivelent to One Livestock-production Unit from
Greins snd Cther Concentrates in Oregon

wuentity Equivalent to One

Liveztock or Livestcok-production Unit
Livestock Product from Urains and Uther Con-
¢entretes
Jnit yuentity

Hogs cwt. produced 2.81
Grain~fattened catitie c¢wt. produced 2.94
Other cattle cwt., produced 40,67
Sheep and lambs ewi, prodused 53.55
Ferm chickens swt. produced %.59
Broilers ewt. preduced 4,25
Turkeys ewt. produoced 2,32
Milk 1,000 1lbs. produced 4,39
Eggs 1,000 2.23
Borses Heed 2.78
Colts Head 3.89
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utilized by other classes of livestock sre presented in
Table 25 and in Figure 1.

In 1958, more feed grain and other concentiretes were
used in producing eggs then any other livestock product.
Milk ranked second =nd waes followed by hogs, turkeys,
grain-fattened cattle, other csttle, btroilers, farm chick~-
ens, sheep and lsmbs, snd horses, in thst order.

This ranking has not aslweys been mesintzined. The
four most importent users of feed grains snd concentrates
throughout the period have been milk-producing deiry cows,
hogs, layers, snd turkevs. Hogs ranked first ss a consumer

of feed grains during the Ver vesr of 1943 when surplus

‘wheat wos relessed as livestock feed. Other than that

year, milk-producing deiry cattle were the most important
users of concentrates until 1956. Since 1956, laying hens
and pullets have used more feed greins snd other concen-
trates than eny other c¢lass of livestock. Both hogs and
turkeys hit high pesks of concentrate utiliization during
the War years =and hove since deaclined to lower levels.
Prior to 1947, broilers wers the lesst importaent users of
feed grains. Between 1947 and 1957, shesp utilized less
Teed grains end other concentrates thsn any other class of
livestook. 1In 1958, sheep used slirhtly more feed grains
then did horses.

Several important trends in consumption of feed grein

and other concentrates by verious clesses of livestock ere

-



Table 25

Tons of Coneentrates Utilized in Producing Calculated Livestock-production Units
From Grein by Class of Production in Oregon, Annusl 1935-581

Grain- Sheep
Year fattened Other and
Milk Cattle Cattle Lembs Hogs
{(Tons)

1935 205,105 10,058 34,939 18,379 114,620
1936 205,722 34,986 32,798 16,956 157,833
1937 206,185 54,000 33,154 14,601 181,714
1938 208,346 29,980 33,983 17,104 185,518
1939 210,506 34,946 335,013 16,339 207,574
1940 215,136 36,959 34,650 15,614 202,944
1941 220,383 40,575 38,650 16,701 201,790
1942 225,161 44,266 42,213 13,192 211,238
1943 217,760 41,642 41,495 10,152 269,447
1944 217,297 38,9381 45,863 10,213 209,573
1945 208,963 48, 547 42,837 9,528 154,357
1646 198,160 49,124 40,676 8,549 155,612
1947 199,857 51,540 42,508 8,267 147,459
1948 190,289 43,172 41,199 7,971 147,727
1949 192,450 58, 256 44,856 6,784 155,504
1950 193,375 58,176 46,198 7,468 123,793
1951 184,579 51,009 51,419 7,629 126,698
1952 181,492 51,607 56,149 9,012 126,846
1953 187,357 60,229 64,738 9,267 91,598
1954 191,061 64,242 63,812 16,253 101,240
1955 186,431 72,273 65,423 10,642 130,778
1956 178,405 76,293 60,873 g,884 124,632
1957 175,165 69,032 58,531 10,179 120,975
1958 173,621 69,032 64,436 11,112 136,965

lone livestock-production unit equivalent to 1,342 pounds of concentrates

B4




Table 25 (cont.)

Horses
Year Farm and
Eggs Chickens Broilers Turkeys Mules Total
1835 107,796 40,978 604 39,857 41,307 615,643
1936 120,176 41,911 805 50,291 39,857 701,334
1937 134,870 38,515 906 55,190 38,891 737,825
1938 128,329 37,665 1,040 68,429 36,959 747,360
1939 127,725 47 , 238 1,060 83,600 55,751 797,752
1940 134,066 435,859 1,557 83,385 35,026 802,576
1941 137,689 51,748 2,557 90,270 34,302 834,664
1942 144,936 59,404 3,067 100,569 35,004 875,138
1943 152,787 70,9549 4,294 117,680 31,886 957,681
1944 160,034 56,069 4,831 121,203 29,229 893,242
1945 150,069 64,953 8,763 165,516 27,779 879,379
1946 148,257 45,071 7,649 113,459 24,344 790,901
1947 145,540 53,545 8,414 92,008 22,411 771,348
1948 144,030 55,824 12,581 86,180 26,479 748,903
1949 144,654 60,954 15,862 106,716 19,271 805,287
| 1950 166,073 55,498 21,412 111,064 17,647 800,704
i 1951 172,112 56,861 27,102 125,095 15,540 818,043
| 1852 177,547 48,346 24,364 118,613 14,158 808,132
1953 180,868 44,211 21,881 102,596 13,501 781,245
1954 187,209 45,648 25,579 84,237 12,293 785,573
1955 186,001 43,877 29,343 80, 2568 11,810 816,835
1956 193,248 41,669 41,488 77,407 11,326 815,225
1957 188,417 41,823 38,012 81,245 11,085 817,520
1958 187,511 39,092 41,186 88,082 10,843 821,881

64
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epparent. The two most importent esre: (1) decressing
quantities utilized by lisctating dairy cattle; and (&) in-
ecreasing queniities utilized by laying hens wnd pullets.
Both grein~fettened and other cattle ere using more feed
greins., There has been s substential incresse in use of
feed grasins and other concentrates by broilers. Use of
these concentrstes by ferm chickens has declined in recent
yeers. Horses continue to utilize less concentrstes esch
yYear. Since 1948, sheep have been utilizing more feed
grains and other concentrates.

More fluctuation in use of concentrates occurred for
hogs and turkeys then for sny other class of livestock.
Both reached high levels of utilization during the War
years and have fluctusted considerably since. Presently,
it appears thet both turkeys end hogs will continue to
utilize feed grains and other concentrstes in considereble
quantities. These fluctustions occur in part becsuse it is
easier for producers to enter end lesve this sort of enter-
prise than one which requires more capital and the live-
stock have longer reproductive cycles.

Concentiretes Necessary to Froduce
Calculated Livestock-production Units
Feed grains snd other concentrates necessary to pro-

duce c¢eloulasted livestock-production units mre found by

multiplying the feed grein utilized by one production unit,
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1,342 pounds, by the number of czlculeted units. Table 25
sumnmerizes fhis information for the years 1935-58.

This quentity of concentrastes has not varied tremen-
dously during the period of snalysis. Less was fed in 1935
because of the drought end depression. Highest caloulated
use occurred during the War yesrs when wheat was svailable
as livestock feed. Since the Wsr yeers, the quantity of
feed grain and other concentretes needed for livestock pro-
duction hes varied around the 800,000 ton level. Approx-
imately one fourth of these concentrastes sre fed where pro-
duced (Teble 8), and slightly more than one fourth are in-
shipped (Teable 6).

Comperison Between Feed Grain Aveilable for Feeding
and Totel Concentrates Necessary for Production

Comparison must be made between feed grain svailable
for feeding snd totsl concentrstes needed for production in
order to be certsin conversion fsctors used in computing
total concentrates needed are not overestimated. This is
done in Table 26 by subtrscting totel concentrates needed
for production from feed grein sveilable for feeding.

Prior to 1954, it is apperent there would not have
been enough feed grain svailsble to produce the calculated
livestock~production units, However, concentrates other

then feed grains have not been sccounted for. Several of

these are reletively importent.
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Table 26

Comparison Between Estimsted Feed Grain sAvailsble for
Feeding and Concentrates Needed to Produce Csiculated
Livestook-production Units Fgom 41l Concentrates,
1948-57

Feeding Totel Concentrates Total Estimsted

Year Needed tc Produce Feed Grain Surplus
Beginning Calculsted Livestock- Available for or

Ootober 1 production Unitsl Feeding? Deficit

{Tons )

1948 819,375 695,879 -123,494
1949 801,850 598,936 -202,914
1950 796,369 773,710 -22,659
1951 820,521 669,140 ~-151,381
1952 814,884 638,524 -176,330
1953 780,163 607,106 -173,057
1954 777,757 965,356 187,599
19586 817,238 920,199 102,961
1956 814,593 1,047,080 232,457
1957 816,488 1,309,668 493,180

lprom Table 25
zrrom Table 14
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Formula feeds ere the most importent of these. Ingre-
dients in formula feeds in the feeding year of 1949-50 were
estimeted to be 44 percent feed grains, 28 percent mill-
feeds and other by-products, snd 28 percent high protein
feede (5, p.19). These formules feeds were fed in consider-
able extent in Oregon in the 1949-50 feeding sezson. An
estimated 324,000 tons of the totsl estimated 766,000 tons

“of oconeentrstes fed in Oregon during this veriod were for-
mula feeds (5, p.68).

Both cottonseed and soybean 0il meals sasre fed in Ore-
gon. Considerasble quentities of these are reported in-
shipped by reil and truck (Tsble 6). 4n estimsted 18,000
tons were fed in Oregon in the 1949-50 feeding season (5,
p.68).

The other importent concentrste fed in considerable
quantities is beet pulp, s by-product of beet suger manu-
fecturing, During the 1949-50 feeding sesson, & reported
25,000 tons of this concentrsie was fed (5, p.68).

Other concentrotes reported fed to livestock in Oregon
during the 194¢-50 feeding sesson were millfeed snd hominy,
milk, and linseed oil mesl (5, p.68). Others sre undoubt-
edly fed in lesser amounts.

In the 1949 feeding season, total feed grein svall-
eble for feeding lscked 202 thoussnd tons of meeting the

requirements necessery to produce celoulsted livestock-

-
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production units from feed grains and other concentrates.
It 324,000 tons of formule feeds were fed, and these for-
mule feeds contained only 44 percent feed grains, other
ingredients of these feeds would be néarly enough to offset
the 203 thousend ton deficit. These quantities of formule
feeds plus the quentities of beet pulp produced and the
quentities of 0il mesls shipped in should be more then
enough to offset the deficit.
kstimated Concentrates Fed
per Grain-consuming animel Unit

As previously stated, one of the reasons for develop-
ing livestock-production unite wes to obtsin e more sceu-
rate estimate of feed grzin and other concentrates fed
grain~consuming enimsl units. Concentirates fed per animal
unit were developed from totsl concentrates needed to pro-
duce caloulated livestock-production units from feed grsin
and other concenirstes during the feeding yesr (Table 26).
Concentrates neceded to produce this livestock nroduction
were divided by the numbers of grain-consuning animel
units fed to arrive at coneentrates fed per grain-consuming
enimal unit. Table 27 summsrizes this information.

Coneentretes fed per grein-consuming snimal unit in-
orensed in Oregon from .60 tons in 1935 to .82 tons in
19562, Since 1952, this level of feeding hes fallen off
slightly.

-
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Table 27

Feed Grain snd Other Concentrates Fed per Greain-consuming
Animal Units in Oregon end United States, 1935-58

Feeding Grain- Concentrates Fed
Year Congentrates consuming per Grain-consuming
Beginning Needed for animel Animal Unit
October 1 Productionl Units Fed?
Oregon U. s.(23)

(Tons) {1,000 units) {Tons )
193% 613,643 1,018 .60 .68
1936 679,411 1,086 63 .55
1837 788,703 1,104 ) .66 .70
1938 744,981 1,150 65 « 66
1939 786,406 1,188 \ + 66 .65
1940 800,120 1,176 .68 .69
1841 826,642 1,244 66 .71
1942 865,019 1,357 .64 .74
1943 937,053 1,355 .69 .78
1944 909,354 1,263 . «B87 .75
1945 882,845 1,160 .80 .79
1946 813,021 1,011 .80 .77
1847 776,236 1,001 .78 .78
1948 819,373 1,049 .78 .76
1949 801,850 1,063 .75 77
185¢ 796,369 1,074 .74 .78
151 820,521 1,088 .76 .79
1952 814,854 992 .82 .77
1953 780,163 971 .80 .80
1954 777,757 1,015 .77 .78
1955 817,238 1,038% .79 .80
1956 814,593 1,009 .79 .81
19867 816,488 1,034 .79 .86
1958 1,084 .86

l?rcm Table 25
EFram Teble 16
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Surprisingly, concentrates fed per grain-consuming
animal unit did not increase grestly during the war years,
though &n increase did occur. During the VWer, farmers had
a8 large degree of price uncertainty removed by Government
price setting. Since farmers knew in advence fsvorsble
livestock~feed grain price ratios would preveil, they in-
creesed the number of snimel units on feed rether than feed
at much heavier rstes.

Concentretes fed per greain-consuming snimel unit in
Oregon have not differed much from United Ststes average.
During the 24-yesr period in Uregon, an average of .73 tons
wes fed as compared to .74 tons fed per grsin-consuming

enimal unit nationslly.



LIVESTOCK~FEED GRAIN RELATIONSHIPS
PRESENT IN OREGON

One of the objectives of this study was to determine
historieal livestock-feed grein relstionships thst have
been present in Oregon. These relationships should be sim-
ilar to national livestock-feed relationships (Figure 2).
This section is presented with this in mind: that
livestock-feed grain relstionships in Oregon are similer to
national relationships, and that these Oregon relationships
ere significant enough to be used in meking predictions

about future livestock production in Oregon.
National Relationships

Prinecipsal relastionships existing in the national feed-
livestoock economy are illustreted in Figure 2. Rectsangles
represent forces that sre essentislly physicsl end circles
those thet ere mainly economic. 'Thsse relationships have
been tested stetisticelly by Foote (2) and others and found
to be highly significant. As such, they are used in pre-
dleting future feed-livestock relstionships by the Agricul-
tural Research Servige.

In any particulsr yesar, supplies of feed are deter-
mined by the acresge used for feed orops, yield per scre,
and any stocks which mey be on hand from previous years.

As & rule, the acresge plented to feed orops does not vary
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much, 7Yield per acre is determined by the general level
of eultural practices snd the wemsther conditions that pre-
vailed during the year.

Animal units fed snd feed fed per animal unit are
grouped together in this disgrem. This is to emphasize
that feetors affecting number of snimsl units fed also in~
fluence quantities of feed fed per unit. Diminishing re-
turns per unit of feed result when incressing guentities
of feed are fed to a given number of snimsls. Bec¢asuse of
these diminishing returns, changes in numbers of animal
units cause changes in prices of feed and result from them
as well.

Production of livestock and livestock products depends
upon the number of animal units fed, feed fed per &animal
unit, end certain technologicsl factors such as better feed-
ing methods and improved animel breeding.

Prioces of meat snimels and livestock products are de-
termined largely by current merketings of these products
end by the level of consumer incomes. These prices influ-
enoce producers' decisions to produce in the next production
period. They slso influence the present prices of feed, as
the price of the lasst unit of feed fed tends to equal the
value of the additlonal product resulting. Assuming no
Govermment price supports, prices of feed result from the

supply of feed, the number of animel units to be fed, the
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feed fed per animel unit, and the prevailing level of live~-
stock prices,

Por & more detailed snslysis of the national livestock-
feed grain relationships, see Foote (2) and (3).

These national relstionships are used by hgricultural
Research Service economists in making predietions about the
future livestock-feed economy. These relmtionships sre also
used by the Agricultural Resesrch Service in meking predic-
tions at the stste level.

Hypothesized Livestock-feed Grain
Relationships in Oregon

The hypothesized livestock-feed grain relationships
for Oregon are presented in Figure 3. Exogenous verisbles
are feed grein availsble for feeding snd personsl income.
All other variables, except technological change are endo-
genous.

- Five hypothesized relationships are indicated. These
are the relationships: (1) between numbers of grain-
consuming animal units fed, feed grain avsilable for feed~
ing at the bveginning of the feeding yesar, and the ratio of
last year's aggregete livestock end livestock products
prices to sggregete feed grain prices; {(2) between concen-
trates fed grain-consuming animel units, feed grain evail-

able for feeding during the feeding yeer, and the current

ratio of eggregate livestock and livestock products prices
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to sggregate feed grain prices; (3) between production of
livestock and livestock produects, numbers of grain-
consuming snimel units fed, feed grain snd other concen-
trateé fed grain-consuming seaimal units, end a technologi-
gal faeotor; (4) beiween prices received by Oregon farmers
for liveatook aund livestoock products, production of live-
atook and livestoek products, and per oapits personal in-
gome in Oregon; and (5} between prices received by Oregon
farmers for feed grain, numbers of grain-consuning aninal
nnits fed, concentrotes fed grsin-consuming animal units,
the supply of feed grain avelilable for feeding, and the
prices of livestook and livestock products.

Three of thess relationships are examined statisti-
cally to determine whether or not they can be used &s a
basis for predictions. The lasst two relationships in
which priees are the dependeni variables sre not examined
in detail becsuse it was not & purpose of this study to
prediet prices, but rather to prediet iivestock production
essuming various prices. In order to predict livestock
production, it is necessery to predict numbers of animal
units fed and the concentrates fed them. Therefore, only
the first three relstionships are tested statistically.
No attempt is made to measure the influence of technology.

These relationships sre not assumed to take pleace

simultaneously, but instead to occur in sequence. 4nimal
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units fed are hypothetically determined by the supply of
faed gralh available for feeding at the beginning of the
feeding year snd the previous year's livestock-feed grain
price ratio. Concentretes fed grain-consuming animal

units during the feeding year should depend upon the feed
grain avaeilable for feeding during the feeding year and

the ratio of livestook-feed grein prices that are prevail-
ing, Livestock production should be determined by the num-
ber of animals fed during the feeding year and the concen-

trates fed them.

Hypothesized Influence of the Supply of Feed Grain

The supply of feed grain aveilable az livestock feed
during the feeding year, (ctober 1 - September 30, consists
of that portion of feed grein production sold from farms
as livestook feed minus outshipmenis of feed grain, feed
grain fed where produced, end any inshipments that occur.
Stocks are assumed not aveilable as livestook feed, Esti-
mated feed grain avelleble for feeding during the feeding
year ineluding that fed where produced is summarized in
Table 1l4.

It is hypothesized that the number of grain-consuming
animal units fed during the feeding year are significantly
affected by the feed grein avasileble for feeding at the

beginning of the feeding year. Feed grain availeble at
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the beginning of the feeding yeer would be that portion of
the orop of the corresponding calendar year reported as
"fed where produced” and "sold from the farm and available
for feeding," assuming no carryover. These quantities are
rupartad in Table 8 and Teble 11, respectively.
Estimaetions es to the feed grain production that will
result in any calendar yesr are usually available soon
after the seed is in the ground. Livestock feeders thus
have time to adjust to the anticipated supply of feed
graein. Production estimates should reflect amscurately the
supply of feed grain that will be available for feeding in
the fall. Therefore, feed grein available in the fall can

 be used as a bese upon which livestock producers make de-

eisions as to how meny animel units to put on feed.

A ohange in the production of feed grain, and so a
shange in feed grein availeble for feeding should result in
8 ghenge in the same direction in numbers of grain-
consuming enimal units fed. This change in numbers fed
should oocgur becasuse of anticipsted reductions in feed
grein prices. Also, new produgers will consider the avail-
abllity of feed grain when deciding whether or not to enter
the livestock feeding business. 4 change in feed grain
available for feeding usually results in a chenge in feed
grain prices in the opposite dirsotion. Therefore, an in-

erease in the supply of feed grain available for feeding
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should result in more feed grain being fed to wore animal
units beocause of the diminishing returns principle.

Feed grain aveileble for Tfeeding during the feeding
yeer includes inshipments. It ie thought this quantity of
feed grain is o msjor factor in determining how much con-
centrates will be fed grain-consuming animal units. A
ohange in the supply of feed grain asveilabvle for feeding
during the feeding yesr should result in & change in the
same direetion in the concentretes fed grein-consuning ani-
mel units., These changes in feed grsin avelilasble during
the feeding year sre usually associsted with changes in the
opposite direction of feed grzin pricves. A4s such, these
price changes should be more importent then the supply of
feed graln, as feed grain is easlly inshipped from the mid-

west.,

Hypothesized Influence of Livestock-feed Grain Price Ratio

It is commonly recognized that the primesry fector
regulating the volume of consumpiion of feed grsin by the
various colesses of livestoek in a given uroduction period
are the varicus livestook and livestock products to feed
grein price retics. For instence, the hog-corn ratlo is
& very useful and much observed guide as to the profitabil-
ity of feeding cora to houges. Similarly, the besfl-barley

ratioc is an indicator of the profitabllity of feeding
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barley to beef cattle., \When these rstios are high, in the
short run farmers typically feed livestock for longer peri-
ods than when they are low. In the long run farmers feed
more livestock. Thus, it could be said that each of these
retios regulstes the smounts of feed grains thet will be
used in the production of the various livestock products.

The ratio of index numbers of livestock and livestock
products prices to index numbers of feed grain prices is
used to indieate changes thst occur in sggregsate prices
within the model. These indices are composed by the Oregon
Crop and Livestock Reporting Service snd represent total
annual sales value of feed grains and livestock snd live-~
stoek products sold by Oregon farmers. These indices are
presented in Teable 3 and Tsble 20. wheat is not considered
& feed grain. The ratio of these indices does not indicate
relative profitebility of feeding livestock st any one
point, but is used to indicste cheznges that ocecur when
aggregate weighted prices chenwe relstive to one another.
It should be recognized that sggregete prices may not
change when individusl chenges sre recorded in opposite
directions within the sggregete es 1s often the ocase.

It is hypothesized thet the sggregsate livestock-
asggregate feed grein price retio pertinent to determining
the number of grain-consuming animsl units fed is the ratio

which prevailed during the previous feeding year. This
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ratio 1s lagged one year in this case becsuse it was
thought that this would be the mpst likely average delay
between the time producers' decisions were made and put
into effect. fime lags for dairy snd beef might be longer
depending wpon the circumstsnces. For sheep and hogs, an
averege lag should be about one yesr. For poultry, the lag
should be less then a year., Therefore, an sversge lag for
the aggregate would eppesr to be sbout one year.

Inoreases in tuls ratio shouid be associated with in-
cressed animel units on fTeed in Eha next feeding year and
with increased concenirsies 'ed per grain-consuming animel
unit during the current feeding yesr. 4 sudden iucresse in
the livestoek~feed grain price retio showuld result in hesv-
ler feeding to 2 given number of snimsl units in the short
ran. In the longer rui, witiin the range of wmost feeding
operations, greater returus cen be obtrained vy feeding more
animais for & given productiovn inen by feeding the ssae
amount of concentraites to & smeller number of animels et
heavier rates. This is becsuse of the principle of dimin-
ishing returns. bBecsuse of this fsct, fermers should iend
to inecrease numbers of gr&in~caq$uming snimsl units es fast
es8 possible when fsced wiih fasvorsble price retios.

Incereased numbers of grain-consuming animel units

ultimately lesd to relstively lower livestock prices &nd

‘relatively higner feed grein prices. These Lowered price
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ratios should discourage incresses in grsin-consuming ani-
mel units and result in less concentrates fed per unit.
Animel numbers should decrease and feed grain vecome more
abundent, The stege is thus set for another response to
more favorable price ratios.

thesized Influence of Grsin-consuming Animal Units and

soncentrates ¥ed per Ursin-consuming Animal uUnit on Live-
stook Proﬁuotion

It is hypothesized that changes in grein-consuming
animal units and concentrates fed grein-consuming animsl
units will ba agsociated with changes in the same direction
in livestock production., That is, if more animsls are fed,
or more feed grein is fed per animsl unit, either should
lead to more livestock being produced. Any production re-
sulting from increessed feeding of feed grain per animal
unit is produced less efficiently than inoreased production
resulting from increased numbers of animel units on feed.
That is, more feed grsin per pound of production is used
in the first case than in the second case.

Stetistical Analyses of
Hypothesized Relstionships

Three of the five hypothesized relstionships were
examined statisticelly. Dependent verisbles in these three
cases were: (1) nunbers of gresin-consuming animel units

fed annuelly; (2) concentrates fed grain-consuming animal
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units; end (3) production of livestock and livestock prod-
ucts. Multiple correlations were run in all three cases to
show the extent of the relationships, The Crout method was
used in obtaining regression coefficients. The t-test was
used to test significance of these regression coefficients.
Coeffioients of correlation were tested for significance
using Snedecor's Table 7.6.1. of "Correlation Coefficlients
et the Five end One Fercent Levels of Significance” (12, p.
174).

Relationship Between Grain-consuming animal Units, Feed

Grein Supply et the Beginning of the Feeding Yesr, end
the Lagged Aggregete Livestock-feed Grein Price Ratio

Variebles used 1in this analysis were as follows:

X; - Estimeted grain-consuming animel units
to be fed during the feeding year in
Oregon in 1,000 units {dependent vari-
able).

Xy - Estimsted supply of feed grain avail-
‘ able for feeding at the beginning of
the feeding year in Oregon in 1,000
tons {independent vsrisble).

Xs - Ratio of sguregate livestock and live-
stock products prices to aggregate feed
grain prices in Oregon lesgged one year
(independent variablej.

Table 28 shows the principal statisticesl coefficients
obtained from this enslysis. These velues relate to the
regression equetion when sll veriebles are expressed in

logaritims.
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Table 28

Prinecipal Statisticel Coefficients Relating the Number of
Grain~consuming Animal Usits Fed During the Feeding Year

to the Supply of ¥eed Grain Available for Feeding and Last
Year's Livestock and Livestock Froducts to Feed Grain Price
Ratio

Coefficient Value

RE, oo .1580

Ry 23 . 3976

Sy .03 .0135

bip.3 * Sbyp g 0689 ' .1212
b1,z * Ebig. g 5393 * 5209
8) s 2. 2866

r25.3 .02921

T1p. 3 1707

rzlg‘g .0878

Tiz.2 « 2963

These velues relaste to the regression eguation when all
variables are expressed in logerithms



102

A goefficient of multiple determination of .16 was
obtained, indiesting 16 percent of the totel veriation in
nusbers of grain-consuming enimsl units fed, 4y, was "ex~
plained” by the interaciion of the two independent vari-
ables, When tsken alone, the lagged price ratio, X, wes
more important in sccounting for variation in the number of
animal units to be fed than wes the supply of feed grain
available at the beginning of the feeding year, Xg.

The coefficient of multiple correlation was not highly
significant, indiocating very little significance could be
attached to a prediction of grsin-consuming enimal units
based on past relationships between numbers of gresin-
consuming animel units to be fed, feed grain available for
feeding at the beginning of the feeding year, and the
lagged livestock-feed grain price ratio.

On the aversge, & one percent chenge in Xz, the ratio
of aggregate livestock to sggregsate feed grain prices, was
essociated with a .54 percent change in the same direction
in the number of grain-consuming enimsl units fed. The
probability of obtaining & t-value of 1.04 under these con-
ditions (7 degrees of freedom) if there were no relation-
ship present would be less than 0.35. Hereafter, this will
be indicated by PL£0.35. actuslly, when the sign of the
regression ¢oefficient is the seme as would be expected

from logleel reessoning, a2 one-tail t-test csn be justified.
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The one-tail test would thereby be more sensitive in de-~
tecting significant relationships. However, unless other-
wise specified, the probesbilities will be stated in terms
of the more conservetive two-tailed test.

A one percent change in L5, the feed grain available
for feeding wes associated with a .07 percent change in the
seme direotion in the number of grain-consuming animal
units fed. This regression coefficient was not highly sig-
nificant (P £40).

These regression coefficients indicate farmers have
incressed grein-consuming animel units somewhat when more
favorable price ratios existed in the preceding feeding
year, but have responded to incressed supplies of feed
grain at the beginning of the feeding yeer by increasing
animal units on feed only slightly.

Relationship Between Concenirstes Fed Grain-consumin
animal Units, Supply of Feed Grain availeble for Feeding,

end_the Qurrent natio of Aggregate Livestock Products
Prices to Aggregate Feed Grain Prices

Variables used in this anslysis were as folilows:

X - Zstimated concentrates fed grein-
consuming animal units during the
Teading year in Oregon in 1,000 tons
{dependent verisble).

Xp ~ Estimsted supply of feed grein aveil-
able for feeding during the feeding
yesr in Qregon in 1,000 tons (inde-
pendent variable).
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Xz - Ratio of sggregate livestock and
livestock products prices to
aggregete feed grsin prices pre-~
veiling during the feeding year
in Oregon (independent varisble).

In this case, the aggregate livestock and livestock
products to aggregate feed grain sHrics ratic was not
lagged.

Table 29 shows the principel statistical coefficients
obtained from the snalysis. These values relate to the re-
gression equation when all varisbles are expressed in logs-
rithms.,

A coefficient of multiple determination of .19 was ob~
tained, indicating 19 percent of the varietion in the con-
centrates fed grein-consuming animasl units, Kl, was "exw
plained” by the interzction between the supply of feed
grain and the ratio of aggregete livestock and livestock
produets prices to aggregate feed greain prices. The co-
efficlent of multiple correletion was not highly signifi-
cant, indieating relatively litile significsances could be
attached to a prediction of concentrates fed grein-
consuming animel units besed on pest reletionships between
concentrates fed grain-consuning snimal units, feed grain
available for feeding during the feeding vesr, and the
ratio of aggregate livestock and livestock products prices
to sggregate feed grain prices. when taken slone, there

was & higher relationship between concenirstes fed and the
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Table 29

Prinecipal Statisticel Coefficients Kelating Feed Graim snd
Other Concentroties Fed Grein-consuming Animel Units to the
Supply of Feed Grmin Avaeileble for Feeding end the Current
Ratio of Aggregate Livestock and Livestock Product Prices

to Aggregate Feed Grain Prices

Coefficient Value

R2) oo .1940

Ry o . 4405

51.28 .0125

12,5 L Sb1o.3 -.0521 T .0529
P13,z t Sbyz g .5147 T .97l
a; o3 2.3956

rglz.ﬁ 0062

12,3 . 0789

r315.2 L0824

P . 2870

These velues relate to the regression equetion when all
varisbles are expressed in logarithms
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current price retio than between concentrates fed and the
supply of feed grain svailable for feeding.

During the period of enalysis, on the averesge, & one
percent change in the feed grein svasilable for feeding was
assooiated with a .05 perecent chenge in the opposite direc-
tion in the oconcentrates fed grsin-consuming animel units.
This regression coefficient for X, wes not highly signifi-
cant (P<0.,40). 4 one peroent change in the ratio of
aggregate livestock snd livestock products prices to sggre-
gete feed grain prices wes associsted, on the aversge, with
8 .51 percent chenge in the same direction in the concen-
trates fed grein-consuming animsl units. This regression
coefficient for Xz wes not highly significant (F£.24). As
was the e¢ase in the previous correlstion, farmers have re-
sponded as predicted to the price ratio. However, they
heve shown little response to the supply of feed grain
available for feeding during the feeding yesr.

Relationship Between the Production of Livestock end

iIvestook Products, Totsl concéentrates Fed Grein-consuming
Animel Units, end Totsl inimsl Units Fed Concentretes

Variebles used in this snelysis were as follows:

Xy - 4ggregate livestock production during
the cslendar yesr in Oregon (dependent
variaeble).

X, - Concentrates fed grain-consuming animal
units during the feeding year in Oregon
in 1,000 tons (independent varisble).
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X3 - Grain-consuming animal units fed
during the feeding year in Oregon
in 1,000 units (independent vari-
able).

In order to run this correlatlon, it was necessary to
aggregate production of livestoek end livestock products.
This was done by sdding each 100 pounds of meat animal end
poultry produced to esch 1,000 eggs produced to each 1,000
pounds of milk produced, The sum of these additions was
taken as aggregete livestock production. No units were
attached to these sggregate Tigures., They were utilized in
the same méuner as index numbers sre used. 4ny predictions

that would be mede as to total livestock production would

"have to be trensformed into percentages of increase or de-

erease over 1958 levels. No predictions could be made as
to the composition of the total yproduction of livestock and
livestook products.

Table 30 shows the principal stetistiesl coefficients
obtained from this snsalysis. These valuss relate to the
regression equetion when all verisbles are expressed in
logaritims,

A coefficient of multiple determination of .50 wes
obtained, indicating one half of the varistion in produc-
tion of aggregete livestock and livestock products was
"explained” by the interaction between the grain-consuming

animel units fed and the concentrates fed these animal
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Table 30

Prineipal Ststisticel Coefficients Helating the Production
of Livestock and Livestock Products to the Number of Grain-
consuming Animel Units Fed and the Concentrates Fed Them

Coefficient Value

R® s .5040

Ry, 23 .7099

S1.23 .0205

b1p.5 t Sbyg a -.9501 * .5610
byz.o ¥ SPys. s -.8115 T ,5931
8, .23 9.0776

r2 ., s L3713

a3 . 5054

vt g 5 . 3008

5.2 . 5484

|
’ These valuses relste to the regression equsation when zll
i varisbles are expressed in logerithms
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units, Neither independent varisble alone accounted for as
much of this varistion ss the two togsther. The number of
animal units fed "explained"” more of the total variation

than did the concentretes fed grain-consuming animel units.

The coefficient of multiple correlstion is approaching
significance at the five percent level., This indicates
some significence could be ettached to & prediction of
aggregete livestock production besed on past relationships
between livestock production, numbers of grain-consuming
animal units to be fed, snd the concentrates fed grain-
consuming enimel units, Both coefficients of correlation
are approaching significsnce at the five percent levels,
whieh 1ndieétes that either of the independent variables
could be used to predict aggregete livestock production, if
they were known.

On the sverage, & one percent change in the number of
grain-consuming animel units on feed wes essocieted with a
chenge of ,95 percent in the production of livestock and
livestook products. Similsrly, a one percent change in the
guantity of concentrates fed grain-consuming animal units
was essoclated with a2 chaenge of .81 percent in the produoc-
tion of livestock and livestock products. In both ceses,
these changes were in opposite directions. The regression
coefficient between the numbers of grain-consuming animal

units and the production of livestock snd livestock

R
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products is nearly significent et the 10 percent level
(P£0.15); while the regression coefficient between the
concentrates fed grain-consuming animael units snd the pro-

duction of livestock is less significant (P<0.23).
Possible Explenation of Results

Supply of Feed Grain

The supply of feed grein available for feeding at the
beginning of the feeding year has hed only slight effects
upon the numbers of grain-consuming animal units fed in
Oregon. 4s previously stated, a one percent increase in
feed grein availsble for feeding at the beginning of the
feed year was associated with a .07 percent inocrease in
numbers of grain-consuming enimal units fed. This was not
as grest an effect ss was snticipsted, though the chenge
wes in the hypothesized direction.

One explanation for & smell change in numbers of ani-
mal units fed in the face of larger feed gresin supplies
avaeilable for feeding is the nsture of the feeding opera-
tions using feed greins where produced. As previously
steted, approximetely one fourth of the feed grein utilized
by livestock in Oregon is fed where produced. Much of this
is fed to smell, inefficient enterprises meinteined for

home oconsumption and small ssles. DBecsuse of the nsture of
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these enterprises, the quentities of feed grein fed them
have remeined relatively stable. Farm chickens are & prin-
clipal enterprise of this sort. Numbers of farm chickens
have remained stsble throughout the period of analysis
(Teble 15).

Except in the cese of corn, ineresses in production of
feed grains in Oregon heve had very little effect upon
guantities of feed grein fed where produced. <Corn fed
where produced has veried with production becsuse so much
is preserved in silage form. In 1954, when barley produc-
tion ineressed, a substsntial incresse in barley fed where
produced was noted (Ilsble 8). However, this inc¢reasse weas
due in part to lesser quentities being fed where produced
the previous year because of draestically lower cattle
prices. Lower quentities of oats were fed where produced
in 1985 end 1957, but no corresponding decresse in totsl
oat production waes noted. Vhen oet production declined in
1953 end 1955, only slight reductions were noted in the
quantities of oats fed where produced.

Inereases in grsin-oconsuming enimel units msey have
been limited by other factore not considered in the model.
Livestock inventories are obviously significesnt in this re-
spect, When breeding stock on hend is high, the number of
enimal units fed can be increased more repidly then when

the supply of breeding stoock is low. Likewise, if
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substantial numbers of young stock are available, a more
rapid expansion in production can be brought about. Capi-
tal and lebor needed for expansion may not be available
when needed.

The supply of feed grain avsileble for feeding during
the feeding yeer hss had reletively small effects upon
quantities of feed grein =2ad other concentrastes fed. A one
percent 1increase in the supply of feed grain availsble for
feeding during the feeding yesr was associated with a de-
creese of .05 percent in total concentretes fed. It wes
expected thet these two verisbles would change in the seme
direction.

Relatively large inshipments of barley since 1955 were
probably s factor in accounting for this change. Some of
this barley has been stored under loan or exported, snd es
such, it would not be fed to livestoek (7, p.24). However,
this barley would affect decisions of livestock fesders by
being availsble et the lozn price.

Both milk-produecing dairy cows and leying hens are fed
for continuous production., This mey have hed the effect of
reduclng the response to increased feed grein supplies in
the short run. Thet is, laying hens were slready being fed
greins at heavy rates, and ss such, they would not be able

to consume more grains. In the cese of dairy ecattle,
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forage may have been cheap relestive to feed gresins, so more
forage was fed.

The sggregete livestock-aggregate feed grsain price
ratio prodbably sccounts for some of this change. Even
though feed grain wss available in increzsed quentities,
the prices of livestock and livestock products may have
been such &s to discoursge heavier feeding. Or, the sup-
port price for feed grains wmay have, in effect, bid the

grain swey from livestock into storsge.

Price Ratio

Farmers responded to the sggregete livestock and live-
8took products to feed grain price retio more than they re-
sponded to the supply of feed grein. This change was an-
ticipated. 4in incresse in this rstio of one percent wes
associated with an incresse of .51 percent in concentrstes
fed during the feeding yesr, =mnd &n inecrease of .54 perocent
in numbers of grain-consuming enimsl units fed during the
year.

Prices of livestock have hsd a grester effect upon
feed grain fed where produced then have the supply and
prices of grain., This wes particularly evident when
cattle prices fell in 1952 snd 1953. Use of berley as
livestock feed where produced decreased almost one third

in 1953. These livestock sre usually fed in small lots.
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Since the investment in lots and equipment is small, the
feeder ocan afford not to feed livestock if prices are low.
Indications sre that the response to these eggregate
prices 1s not as grest s could have been the case., Since
1954, there hss not been a yesr in which the hog-barley or
beef-barley price rstio in Oregon hss not been fesvorsble
for expsnding the number of hogs or grein-fattened cettle
(1, p.33). Yet, producers have feiled to expend numbers
of these livestock grestly. It hes been concluded by one
analyst that slow expansion of cattle snd hog feeding in
the Northwest mey be due to feilure to recognize favorsble
livestock-feed grain price ratios end lack of processing
fecilities (11, p.29). Another snelyst suggests thet non-
ferm opportunities compete with the expansion of livestock
feeding by offering higher returns to cspitsl, manaegement,
end leber then the feeding of livestock would return. He
believes that the comparastive asdvantege of the western
farmer has been in irrigested crops and extensive dryland
ferming end thet the western farmer's next most profitable
alternative is a non-ferm enterprise rether than livestock
(1, pe34). This problem is beyond the scope of this re-
search, but suggests &n sres for further investigation.
If more were known ebout individusl fsrm enterprises snd
other slternatives, perhsps this guestion could be an-

swered.
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Factors other than prices of livestock and feed grains
meay adversely affect the feed grein and other concentrates
fed per animsl unit. The composition end the quality of
rations varies with the price of roughsge. In years when
hay is in ebundence and low in price, more hay will be fed
in dairy end grsin-fettened cettle rstions than will be fed
when hay is higher priced.

Quantities of feed grein to be fed in Oregon will be
affected by the severity of the winter and the ebundance
and gquality of pesturage available during the summer
months. An unusually severe winter or & drought year will
result in more concentrstes being fed on the ranges of
eastern Oregon.

Improved breeding hes tended to reduce the amount of
feed grain required per unit of production. But animels
ere being fed at heavier retes to get faster and more pro-
duction, so oversll feed efficiency hes not changed much
except in the c¢sse of broilers (6, p.l2).

Livestock losses increese the totasl feed grsin con-
sumed per unit because production is decreased more by

these losses then is the consumption of feed grein.

Production of Livestock and Livestock Products

It was enticipsted production of livestock end live-

stook products would incresse snd decreecse with the
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congcentrates fed grain-consuming snimal units and the num-
bers of grein-consuming snimel units fed. Such wes not the
case, however. On the average, & one percent decreese in
numbers of grain-consuming snimsl units end concentrates
fed grain-consuming animal units wes essociated with a .95
percent and en .81 percent increase in livestock production
respactively, or vice verss,

A primary reeson for this unenticipated result could
be that much of this productiion is coming from increased
utilization of roughage. While grein-consuming animal
units have decressed, both grsin-snd-roughege and roughage~
eonsuming enimel units have increassed (Tsble 16). There-
fore, it hes been possible for totel livestock production
to inorease even though less grain-consuming enimal units
are being fed slightly less conceentrates per unit.

Part of this increased production could be due to the
technological factor. A4s previously ststed, in & national
enalysis this amounted to epproximately & .2 percent in-
crease in production snnuslly {3, p.28). This snelysis
covered only the yesrs 1910-1940. Since that time, consid-
erable technological sdvences in the field of animal soi-
ence have been recorded. For instance, calving percentages
in Oregon heve incressed from 72 percent of cows iwo yesrs
0ld and older in 1935 to 86 percent in 1958. Lembs saved

heve lncreased from G5 percent of ewes one year snd older
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in the prewar periocd to 100 percent in the 1950's. The
number of pigs ssved per litter hss incressed from slightly
above six in 1935 to slightly below eight in 1958 (21).
These inoresses ere due to vetter breeding, better feeding,
and in short, to improved mensgement and mensgement preac-
tices. Milk production ver cow has been increesed by using
superior sires znd srtificisl insemination. Pesture im-
provements hesve been possible through better variaﬁies,
Tertilization, snd reseeding. The replscement of hbrses
with tractors hes resulted in more pesture and other feeds
being aveilable for csttle, sheep, and other livestock.

Seversl Government progrems have hsed specific effectis
upon the livestock industry in Oregon. The large increase
in turkey end swine numbers during the war were primarily
the result of subsidization of whest &s & livestock feed
and the setting or favorable forwsrd prices upon livestock
and livestock products by the Federsl Government. Farmers
knew in advence wheat livestock prices wers to be snd thet
wheat would be svuilsble st lowered prices end plsnned
scoordingly. Poultry and hogs responded to these policies
more then other livestock becsuse of the relgtive esse of
entry into production. Following the Wer, the policies of
price setting and subsidizetion of whest were dropped. As
& result, prices of feed grains end livestock products

began fluctusting, sdding uncertsinty.




118

Another Goverrment progrem influencing the livestock
industry has been the So0il Conservation program. Under
this progren, farmers heve veen encoursged to plant more
pasture, end have been pertizlly subsidized to do so. As
more pasiure wsos planted, numbers of livestock utilizing
pesture incressed.

Grazing permits on Government lends have been reduced
in some aress.

Wool subsidies have been a factor in incressing sheep
numbers,

Changes in demand have gresutly influenced livestock
production in Oregon. Decressed sheep numbers have re-
sulted from decressed demsnd for lamb end mutton due par-
tislly to the manner in which this meat was served in the
Armed Foreoes during World Wer II. Wool has met increased
competition from synthetics. An incresse in demend for
beef hes resulted in more veef being produced. Broiler
numbers increesed because they were in demsnd in this sres,
but stabilized when they met inecressing competition from
other areas of the nation.

Several other fsctors have influenced production of
livestock and livestock products in Oregon. The reduction
in sheep numbers during the Wer was due pertially to a
shortage of herders. Incresses of sheep in the Willamette

Valley since 1950 have occurred because these farmers have



1l¢e

found sheep to be perticularly profitsble users of sfter-
math from cash crops. Ferm chicken numbers have remained
relatively stable because the incresse in flock size has
offset deoresses in the number of flocks. Total egg pro-
duction increesed 28 percent over the 1945-4% period chief-
ly as & result of en incressed rate of lay. However, in
deirying, decreecses in totel number of cows hes resulted in
a slight decline in milk production even though production

per cow hes incressed slong with eversge herd size.
Livestock~Teed Grain Predictions

It was hoped the relationships existing in the hypo-
thetical model would be significant enough to use in meking
predictions &8 to future numbers of grsin-consuming animsl
units to bve fed, concentrates to be fed them, and sggregste
livestook production resulting. The pian wee to essume
verious levels of sggregete livestock and livestock prod-
uets to sggregote feed grsain price retios end ohserve the
effect upon totsl livestock »nroduction. In doing this, the
supply of feed grein evelileble for Teeding wes to be com-
puted by essuming the sversge 1954-568 aorenges and streight
line trend yields. It would heve been possible to put
these date into the computed regression equations and ob-
serve the effect upon enimal units to be fed, feed grsin

and other concentrates to be fed per sanimal unit, sand
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aggregate livestock production. However, since the hypo-
thesized relationships taken &s an integrated system were
not statisticaslly significent, it would be hezardous to

prediot future livestock-feed grain relstionships from the
computed regression equetions. Therefore, no projections

were made.
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SUMMARY AND CONCLUSIONS

This study was underteken es preliminary background
to & more specific énd detalled study to follow. In order
to eonduct the more detailed study, it was thought neces-
sary to: (1) examine changes thet have occurred in Ore-
gon's livestock-feed grain economy; &nd (2) meke some pre-
dictions of future livestock-feed grain relestionships from
relationships thet have existed previously, if it were pos-
sible to do so.

Changes occurring in Oregon's livestock-feed grein
economy between 1935 and 1958 were desoribed in the first
three sections of the study. Several importent esggregate
chenges in this economy were noted. Production of both
feed grains and livestock &snd livestock products incressed
during World Wer II. This was followed by relatively
little change in feed grsin production, incressed wheat
production, and slight decresses in sggregste livestock
production. Production of livestock and livestock products
inoreased between 1948 snd 1955. 4 large reduction in
wheat production was noted in 1954, but feed grein produc-
tion inereased by more then the whest reduction. Aggregate
livestock production decreased in 1956 snd has since re-~
gained the level that prevailed in 1955. Since 1954, feed
grain produotion in Oregon hss been st relatively high
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levels. It was appsrent that livestock production did not
ed just to increased feed grasin production in 1954,

Throughout the period, estimeted feed grein fed where
produced in Oregon hes varied around the 200 thousand ton
level. The high wes in the Wer yesars, and the low was in
1853. In recent yeszrs, this approximsates one fourth the
feed grains end other concentreates necessary for livestock
production.

Prior to 1955, it wes spparent thet spproximetely one
fourth of the feed grains and other concentrstes needed by
Oregon livestock wes inshipped. Since 1985, estimated in-
shipments of feed grains heve incressed. However, some of
the barley is stored or exported. The incressed quentities
of corn and grain scrghum thet have been inshipped are un-
doubtedly fed to livestock. Thus, since 1955, it appears
that more then one fourth of the feed grein and other con-
ocentrates fed to livestock has been shipped into the Stete.

Livestoock-production units from grein and other con-
cenirates were used to measure feed grain consumption by
livestook in Oregon. Throughout the pericd, the four
classes of livestock utilizing the most feed grein end
other coneentretes were milk-producing deiry cattle, lay-
ing hens and pullets, hogs, snd turkeys. It wes apperent
delry cattle, farm chickens, and horses were using less

concentrates annuelly, while layers and pullets, broilers,
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grain-fattened cattle, and other cattle were using inoreas~
ing quantities annuslly. Hogs asnd turkeys fluctuated con-
siderably in the use of feed grains during the period.
Sheep used relstively small amounts of concentrates
throughout the period, but were using more in 1958 than in
1951. 1Inm 1958, poultry used an estimeted 356 thousand tons
of feed grains end other concentrates. This comperes to an
estimated 174 thousend tons used by milk-producing dairy
cows, 137 thousand tons by hogs, 133 tons used by cettle
other then milk-producing dairy cows, and 11 thouseand tons
used by both sheep snd horses, for an estimated 822 thou-
sand tons of feed grsing snd other concenirates fed in
1988,

4 hypotheticsl model showing aggregate livestock-feed
grein relstionshins believed to be significant in Oregon
between 1948 and 1958 was developed. The supply of feed
grain was essumed to be exogenous &nd included feed grain
fed where produced, feed grain sold as livestock feed minus
outshipments and inshipments. It was thought the numbers
of grein-consuming snimel units to be fed were a function
of the supply of feed grazin aveilable for feeding st the
beginning of the feeding yvesar, end the ratio of aggregste
livestock and livestock products prices to sggregate feed
grain prices preveiling in the previous feeding year.

Concentrates fed grein-consuming animsl units were
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hypothesized to be a function of the feed grain availsble

- for feeding during the feeding yesr end the current ratio

of aggregate livestoock and livestock products to aggregate
feed greln prices. Livestock production was thought to be
a function of the number of grain-consuming animel units
fed and the concentrstes fed per grain-consuming animal
unit. Prices of livestock and livestock products were sup-
posed determined by livestock production and the level of
personal income preveiling in Oregon. Personal income was
2ls0 an exogenous varieble. Prices of feed grains were
presumed determined by the supply evailesble for feeding,
numbers of animal units to be fed, feed grein fed per asni-
mel unit, and the prices of livestock and livestock prod-
uets.

The first three relationships were analyzed statisti-
cally to determine if the relationships were highly signif-
icant. The enslyses revesled that only the relationship
between the sggregate production of livestock and livestock
products, numbers of grsin-consuming snimal units fed, and
concentrates fed per grsin-consuming animal unit was sig-
nificant encugh to ve useful in obtaining an accurate esti-
mate of future relationships. In this correistion, the iwo
independent varisbles explained half the varistion in the

production of livestock and livestock products.
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On the average, a one percent incrsase in production
of livestock and livestock products was associated with a
decrease of .95 percent in the number of grain-consuming
animal units fed and = decresse of .8l percent in concen-
trates fed grain-consuming snimal units. These regression
goefficlents were unenticipsted. However, they could be
explained in part by the technologiocal factor, and the in-
fluence of roughage feeds on livestogk produsction, particu-
larly on beef and dairy nroduction.

It was apparent both numbers of grain-consuming sni-
mel units fed end the concentrastes fed per snimal unit were
more responsive to price changes than to the supply of feed
grain. On the aversge, a one perocent incresse in the
aggregete livestock to aggregste feed grain price ratio was
assoclated with an increase of .54 percent in numbers of
grain-gonsuming animsl units and an incresse of .51 percent
in oconcentrates fed grain-consuming animel units. These
coefficients weren't highly significant, but did indicate
Termers reacted as predicted to the sggregete price ratio.

No predictions ss to future livestock-feed grain rels-

tionships to occur in Oregon were mede hecsuse the relsa-

- tionshlps were not statisticslly significant snd consistent

enough to be used as s bese for prediotions. Therefore, it
saems that predicting aggregate relstionships &t the stete

level, without first examining the makeup of the aggregate
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and developing & more complex model in which the maskeup of
the aggregate is counsidered, is slmost useless as fer as
providing an accurete prediction of spgregate relationships
to be present in the future.

This study hes brought to light seversl interesting
problems which would be worth looking into in the future.
Since malting barley is an important enterprise in Qregon,
it would seem that & study could be initisted to determine
its importence to the Stete's sgricultural economy, and its
potential a&s &n enterprise on Oregon farnms.

It wes suggested by Beiley (1) that off-ferm opportu-
nities may be competing with livestock enternrises. A
study to determine the extent of this competition would be
interesting.

It would be of particulsr interest to the suthor to
see a more complex model of Cregon's livestock-feed grain
industry developed, and to compere the resulis of this
model with the sggregste model.

Some of the deta collected in this study sre to be
used in determining the profitability of hog production
relative to other enterprises on Uregon ferms. In this
study, it is elso plenned to snalyze the competitive posi-
tion of Oregon es well &s contingent stetes in the hog pro-

duection industry.



1.

Sa

4.

5.

7.

ia7

BIBLIOGRATHY

Bailey, Warren R. Discussion: livestock in the
agricultural adjustment picture of the western
region. Presented at Pullman, Washington, to
the Western Farm Menegement Research Committes,
August, 1958. (Ferm Meansgement in the West.
Report No. 2. The economics of livestoek pro-
duction. Conference proceedings. Farm Manage-
ment Reseesrch Committee of the wWestern agricul-
tural Economics Reseerch Council. Fullman,
Washington, August 10-12, 1958. 85 p.)

Foote, Richasrd J. Statistical analyses relating to
the feed-livestock economy. June, 1953%. 41 p.
(U. 8. Dept. of Agriculture., Buresu of aAgri-
cultural Economics. Technological Bulletin
No. 1070)

Foote, Richard J., John W. Klein and Melcolm Clough.
The demand and price structure for corn and
total feed concentrstes, October, 1952. 79 p.
(U, 5. Dept. of Agriculture. Buresu of Agri-
cultural Economics. Technical Bulletin No. 1061}

Jennings, Ralph D. Consumption of feed by livestock,
1909-56. November, 1958. 128 p. (U. S. Dept.
of Agriculture. Agricultursl Researeh Service.
Production Resesrch Report Ko. 21)

Feed consumed by livestock-~-supply and
disposition of feeds, 1949-50 by states. June,
1954. 74 p. (U. S. Dept. of Agriculture.
Agricultural Resesrch Service. Bulletin No.
145)

.. Livestock-production units, annual
1910-55. November, 1957. 16 p. (U. S. Dept. of
Agriculture. Agricultural Research Servige.

ARS 43-62)

MoGlothlin, Robert 8. Hay snd feed greins in the
west--supplies, utilizaetion, end interstate move-
ment. Tueson, arizons, November, 1857. 38 p.
(Arizone. Agricultural Experiment Station.
Bulletin 289}




8.

9.

10.

11.

lz2.

13.

14.

15.

lé.

128

Oregon State College. Extension Service. OQOregon
Crop and Livestock Reporting Service. Average
prices received by Oregon farmers for hay and
grains. Corvsellis, QOregon, 1935-58.

- Average prices received by Oregon
farmers for livestock esnd livestock products.
Corvallis, (Oregon, 1935-58.

Scoville, Orville J, Technologiocsl changes that
affect livestock end feeds. Speech prepered
for delivery before the 37th annual Agricultural
Outlook Conference, Washington, bD. C., November
17, 1959. 12 p.

Sitton, Gordon R. Livestoek in the agricultural
ad justment pieture of the western region. Fre-
sented at Puliman, washington, to the Western
Farm Mansgement Research Committee, august,
19568, (Ferm mansgement in the west. Report
No. 2. The economies of livestock production.
Conference proceedings. Fsrm Manasgement Research
Committee of the Western Agriculturel kconomics
Research Council. Pullman, washington, august
10~-12, 1958, 85 p.)

Snedecor, George W. otatisticsal methods. 5th ed.
Ames, Iowa, Iowa State College Press, 1956,
534 D

Taylor, Robert E. Wheat supply end distribution in
the pacific northwest (Oregon, Washington, and
northern Idsho). Pendleton, Oregon, December,
1956. 80 p. (U. S. Dept. of agriculture.
Agricultural Msrketing Service snd agricultursl
Estimetes Division in cooperstion with the Oregon
Wheat Commission and Weshington Stete Department
of Agriculture)

U. 8. Dept. of Agriculture. agricultursl Merketing
Service. <Chickens end eggs--farm production,
disposition, end income by states. 1935-1958,

Commercisl broilers by states., 1935~

19586

Crop production--snnusl summery by
states. 19%5-58,




17.

i8.

19.

20.

21.

22.

23.

24.
25.

129

Farm production, disposition, and

income from milk by siates., 1935-1958.

Field and seed crops by states--

farm production, disposition, and income,
1935~-19543.

Livestock and poultry inventory

Jenuery 1. 1935-1958,

Livestock on farms Janunry 1. 1955~

19548,

ieat animals~-farm production, dis-

position, and income by states. 1935-19858,

Turkeys--farm production, disposition,

and income by sistes. 1955-1958.

U. S. Dept. of Agrieulture, Agriculturael Research

Barvice. Animsl unlts of livestock fed
annpualiy. 1935-19858,

Agricultural statistiecs. 1936-~1957,

Us. 8, Dept., of Commerce. Interstets Commerce

Commission. Cearloed weayblll statistics.
Biaste-to-stote distribution of products of
agriculture on & one percent sampling basis.
1948”1958 a





