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Techrical Bulletin No. 966, November 1948

Soybeans in American Farming”

By Towix G, Steane, Agricultural Economist?®
Bureaw of Agricultural Keoromics
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INTRODUCTION

Soybeans have become & major cvop in the United States within the
last 0 yeurs. Until ubout 50 years ago they were rarcly grown except
at u few ngricultural experiment stations. Beginning about that time
muay varieties were brought into this country and improvement was
made through selection and breeding but it was not until the 1920
that the ncrenge was large enough o attract attention. In several
States the production was noteworthy in the 1930° and then World
War IT bronghi the great expansion.

Multiple uses of soybeans had a part in the progress of the crop.
They are used as beans, as hiy, for grazing, ang for plowing under.
Local and general conditions usually defermined the purpose for which
the crop was used.

The expunsion in aerenge of soybeans harvested for beans to a
figure three times that of the immediate prewar period was among the

8ubmitled for publiention, June 18, 1048

2iplie work reprosentad by thls publieation was suppaeted by the Bankhend-
Joueg gpecial resenech funel,

T Assiglnnee wos veeeived la this stndy from slaff nemsbers of Severnd of {he
State agriculiuenl experlment stallons nnd from nany Ia the O 8, Depariment
of Agricalture. The wrilee neknowlodges espeelally informntlon nnd suggestions
from WHlinm J. Morse, of the Buresn of Boat fndustry, Sobis and Axrleullard
Buglnesriag, and asslsinnee thiranghont (e stindy from Ronald {., Mighell and
e 1, Bartls, of the Burenu of Agrivutturai Beovumics Dovothy K. Owen
did west of the statistlenl work,
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*EQUIVELENT SOLID DATA FOR 1947 ANE PRELIMINARY
BAE 45758

frouas 1.—Soxhonn serenge—total for ali purposes: Harvested for heans, hay-
vested for huy, and grazed or plowed ouder, Unlted Sintes, 102447,

most significant wartime changes in erop production (fig. 1). Since
enrly in the war soybeans have been the source of more than halt of
all the oil meal, and nearly halt of all the vegetable oils, produced
in this country. In the prewar period less than one-fourth of all of
our o)l meal and vegetable oils came from soybeans.

What of the future of soybeans? Wil further expansion be profit-
able or should growers look forwurd to some contraction in acreage?
How wiii conditions in the different arens of production influence the
adjustments that may be desirable?

Wartime demand for soybean oil was based on increased demand
for fats and oils for domestic consumption and for the replacement of
oils we fermerly imported. Future developments relative to murket
outlets and prices of soybeun oil will affect the ncreage that can be
wrown with profit.  Demand for soybean oil will depend upon supplies
of other domestically produced vegetable oils and animal fats, supplies
of foreign oils available for import, and the general level of economic
conditions. As the protein meal obtained from suybeans has ae-
counted for about half of the total value of soybeans, anything that
affects the demnnd for high protein feeds will also influence soybean
prices.

Advancing teehnology in production has been very effective in the
expansion of soybean culture. Improved vavieties adapted to differ-
ent areas have incroased the yields,  Mechanized methods, particularly
combines for harvesting, have reduced Inbor inputs. Better cultural
methods have been adopted as growers have gained experience with
the crop. These developwents have lowered production costs wnd
have given soybeans a stronger competitive position in the cropping
systzm. ‘The production would not otherwise have increased so greatly.
’.l‘uchnulogicarafivnnces are still in progress. They can be expected
to intluence the level of production that will be most profitable for
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farmers in the future even it little change takeg place in demand or
prices tor soybrans.

This veport outlines the expansion of soybean production in thiy
country, appraises the forees bringing it about, and evaluales the
faetors that may influence the future competitive position of soybeans
in Ameriean furming,

In appraising the forces responsible for the expansion, the fuctors
on the demnad side fall in one eategory.  They tnelude not only prices
hut the whole development of the channels of nirketing and processing
which made it possible to market effectively much lirger quantities
of soybeans in reeent years than ever betore. On the supply side,
the analysis considers the technologieal changes that would have in-
ereased production of soybeans even if theve had been little expansion
indenmnd.  These inelude the effeets of improved varieties, the adop-
tion of more mackanized methods, and other praciices,

Experience wilh soybeans under Ameriean eonditions is so limited
and the expansion has been =0 rapid that it is dillieult to evaluate all
of Lhe Tactors That may atleel the trend of future production. But
the snniysis of Tacturs that caused the supply ol soybeans to inerease
in the past together with an eveliation of the probable effeets of
techmien! developients still under way prevides the basis for esti-
mates of the future <upply position of sovbeans,  Estimates are wmade
ol the production of soxbeans that may be expected with each of three
different sets of price velafionships for soybeans, as comparved with
competing craps, These differontl price relutionships represent alter-
native ssbintions that could develop if demand were the same or higher
or tower than in the revent past,

The Mture production of soybeans will depend. of course, upon the
demand eonditions thae acltually prevail.  Therefore special attontion
s given tedhe longtime outlook for maeker outlots and prices. The de-
mand For soybean oil will be greatly influenced by the supplies of fats
sl oils Fromy competing souvees, and intormation shout thein is drawn
from other reports. This veport is one of geveral in a general appraisal
of the position of Oaxseed, cortenseed, peanuly, and other futs and oils
(J0, 30, 3, 1.2) .0

RISE OF SOYBEAN PRODUCTION

Eanry DeEvELoeMENTS

The styhean is one of the oldest crops grown by man. Tt has been
cultivated widely in Chini sinee long hefore written recovds were kept,
First importatious of suvbean seed into the United States probably
wuere Frontcastern Asing Phe sovbean was first menGioned tnonr litera-
Dieee i SO E as beinge “adapted to Pennsylvania” but its cultwre in the
Uiited States was Timited to that of o rare gaeden plant unti! near the
eind of the nineleetth century. Belore 1895 nof more than 8 varivties,
with w Dited range of adupration, were grown.  In that vead the
[ndted Stafes Deparetient of Ageiculture began (o introduce a greal
muny varieties, and to experinent, in cooperation with seversl State
nertenliaenl experiment Stations on o program of improvement
through selection and hreeding, By 1937 move than 10,000 zovbean
sefections Tud been innpoeted,. The bulle of this material eame from
an o extensive wrea ol eastern i stretehing from Manchuria to the

P ltadie menbers n peeentlieses cofer to Liteestuare Cited, jo G4
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Eust Indies. Tt represented great variation in seed characteristics and
in soil and climatic adaptation,

More than 100 varieties of soybeans, adapted to a wide vange of soil
and climate, are now grown or their production for seed is being in-
creased in the United Stutes. As improved varieties have been devel-
oped, inferior vnes have been discarded. A large number of varietics
is necessary if soybeans are to be grown successtully in different re-
gions, A given variety is usually well adapted to a rather limited
goil and climatic zone,

Production of soybeans increased rapidly duving the first quarter
of this century although the total acvenge was small compared with
many other crops. The nerenge grown for nll purposes incrensed from
about, 50,000 in 1907 to nearly 300,000 in 1317, and to nearly 2,000,000
in 1923, The crop was grown mainly for forage. Ouly one-fourth
of the total acrenge wus havvested for beans in 1924; this was not
much more than wus necessary to provide seed for the expanding
acrenge.

Euarly expansion was mainly in the Southern and Eunstern States.
Cotton farmers in some parts of the South included soybeans along
with lespedezn, outs, and corn in crop rotutions to help control
the cotton boll weevil, Tn 1919, the five leading States in soybean acre-
age were, in the order named, North Carolina, Virginia, Mississippi,
Kentucky, and Alubuma, By 1924, the more rapid expansion of the
ceop in the North Central vegion had brought Tihinois into the leading
position followed by Indiana, Tennessee, Nortl Carolina, and Missouri.

RecexT TRENDS

Toran Acnesae—Expansion in soybean production during the last
25 years, and particularly gince 1959, has been dramatic {fig. 1}. ‘The
total uereage grown for all purposes increased from less thau 2 mil-
Tien in 1925 to over T million in 1935, to nearly 12 million in L0, and
to over 15 million In 1943, It has averaged about 13.5 million in the
Tast & yenrs.

The cuarlier trend foward concentration of acreage in the North
Central States has continued {table 1). In 1025, about 40 percent. of
the tota) nerenge was Jocated there; by 1930 the percentage exceeded
one-half, aud by 1910 it was more than twe-thinds,  Tn the war years
about 75 percent of (he acrenpe grown for all purposes wag in that
region, mostly in the Corn Belt, v the Lake Staies and Plains States
north and west of the centeal Corn Belt uvea, alithough the crop was
not so imporfant from the standpoint of totul acreage, percentage
Inereases were even greater,

The total acreage plantod for all purposes in arcas cutside the North
Central States continued to inerense uneif 10483, but it has declined
ginea then, In the last 3 years, it has aversged ahout the same as in
the innmediate prewar period ; hut the pereentege of the United States
tetal declined from abont 34 percent before the war to about 22 per-
zent, in the last 3 years,

Sovueaxny row Forace—The total acrenge of soyheans for hay
nncl grazing or plowing under increased from 1.3 nidlion in 1924 to
3 million in =3, and then sore shareply to T midlion in 1800, 1t
has since deelined gradually €o an uverage of less than 8 million in
104347, '
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‘Tanes LA ereage of soybeany planted for all purposes, United States
and selected groups of States, wverages 19.25~39, 193034, und 1935
29, and ansual 1040-47

o m—— e e emim L e JEP— -

Period or | United Corn Lake Plaing Delta | Atlantie] All obher

your Siates | Belt! | Btates 2| States 1 | Siates ¢ | Siaies 81 States

1, 000 1,006 1, 000 i, 600 1,000 1,000 1,000

LCrés fI'res Qeres HEres dores fores qores
1925-80_.___ 2, 302 1, D15 27 i3 it 400 5632
1936-34 . .1 4,421 2, 077 td1 18 419 h22 684
1035-38Y .. 8, 331 &, 132 316 15 1, D65 711 i, 08l
1940, . ... LI, 782 7, G4 LI 102 1,342 878 i, 283
JR17 | OO 11, 345 6, 863 587 121 1, 483 108 | 1,353
1949 .. 14,912 0, 656 842 Rl 1, 553 t, Gisey 1,432
1943 e m 15, 428 4, 454 980 435 1, 667 I, i84 1, 603
1944 oo 11, 0406 a4, 4lis aus 243 1, 124 10 1,273
LML T 13,777 0, 825 746 300 1, M5 840 i, 057
1946, v nnnn 12 427 8, 1560 85t 279 1, G65 782 957
1947 s_______1 13,044 U, 302 1, 132 344 L, 085 816 080

t [Hinoiy, Tows, Indirna, Qhio, and Missouri.
2 Mingeaota, Wiseonsin, and Michignn,

3 Kungag, Nebmsks, South Dakotn, and North Dakota.
* Arkaosns, Mississippl, and Louisinna.

8 North Crroling, Virginie, Maryland, and Dulaware.

8 Pretissinary.

Recurring dronghit accounted for much of the sharp incrense in the
middle 1930, Tt ruined large aevesges of corn, small grain, and tane
Ly, especially in the early puri of the rrowing season.  As soybtans
can be plunted later than most other crops, they were grown as an
etiergeney forage crop. Programs of the Agricultuval Adjusiment
Administration nlso contributed Lo the oxpansion, Restrictions on
the acreage of corn made more land available for othwer crops. Pay-
ments were made {0 farmers for keeping w part of thelr cropland in
crops elassified ns soil-conserving. ényi}ezms for hny were classified
as soil-conserving, after 1936, Soybeuns plowed under were considered
soil-conserving throvghout the period of these programs. This is
the principal reason for the large increase in acrenge plowed under
i 1936,

Soybeuns were grown mainly for fornge until 1941 when slightly
more than half of the total plinted acreage was harvested for beans
(tables 16 el 17}, Some soybeans were crushed for oil and meal be-
sinning i ie eavly 1920°% but ik was vot antil 1935 that the quantity
processed was lnrger than that used for seed and feed (Iable 18). The
proportion ot Lhe total ucreage harvested for beans hag increased most
i the North Centeal reion. I the Delta States. soybeans wore prown
admaost entirely Tor forage, green nmnare, and seed untit 1942, In the
Atluntic region, some have been grown for processing since the eavly
19207, but the proportion of the fetal acreage nsed for this purpose
has increased ouly moderately. During the last few years, soybeans
hava heen grows slmost entirely for harvest as beans in the North
Central region, but fornge and green manure has continued to be the
nEin ase in olher regions.

Soveeaxs o Beass—The (ofa]l aereage of soyhenns harvested for
benns expanded sharply from about 1 million in 1931-33 to nearly 5
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million in 1940. The greatest single-year inercase came in 1942 when
the ncrenge was nearly 10 million, or about 4 million more than
1041, Uotal uereage has avernged nbout 10 willion in the years since
then but it was slightly over L1 million in F047.

A purt of the 5-mitlion-nere increase from 1040 to 1942 can be at-
tributed to a rveduction of 2 million acres tor forage. The remaining
3 million neres wus nn extension of soybeans to additional land, Soy-
beans used for forage continued to decline and in 104547 averaged
sbout 4 million neves loss than in WG, Only 1.5 million of the 5.7
million net inerease in acreage of soybeans harvested fov beans, between
110 and 194547, was the result of extension of the crop to additional
land,

"The average yield of soybeans harvested for beans in the United
Ntales ineveased from 11 hushels per acre in 1024 to about 20 bushels in
1938 and 1939 (fig. 2). Yields have averaged w little less thun 26

ACHES T
$HICLILNSY

ACREAGE
12

Uniled States

-1

|'J_I_t

0 Py
BUSHELS | T
5 YIELD PER ACRE

— 1 -

|__Corn Be”"\—l__, —A - _
:‘.’/—WM
— y \
United

lll_lf [N

o
BUSHELS

CHILLIOLS - L PRODUCTION

200

o

Tnited Stoles
\-h ’
150

h 1 : { I N |
1825 18430 1835 1540 1945 1250
PEIVE TR BELT T4 (IF LNWA, INCIANA OHDG 30D MISTOUR
LATA FOR 1347 ARE PRELIMINARY

entl 1676a

Fravee 2 Aeroage, debd per gere, and peaduction of sopbenns harvested for
Lepus, United Sodes ned Corn Belt Stotes, 12417




SOYBEANS IN AMERICAN FARMING 7

bushels per ncre in the yenrs sinee 1939 but it is significant that they
have been mnintained on a high level, although fotal acreage hag been
ureatly expanded.  As the total acreare wus tncreased, soybeans for
beans probubly were grown on lund less well adupted for their
production.

There are several vensons for the great expaunsion in production of
soybeans during the last 20 years.  Most of the increase from the enrly
102005 (o the Iate 1930% vestulied from the inerease in nereage, although
there were higher yiclds, "The increase in production since 1940 ulso
et be uttribuled mainly (o the laeger acreage, but it would not have
been so large if Improved vavietics had not been developed so that
yields could be maintained ag production wus extended to less suitable
Lendd (figr, 2).

Aereage of soybeans for harvest as beans hag gradually become
more roncentraled in the North Central rezion (tuble 2).  Tn 1946,
S0 pereent of the toltal zevenge was lucated in the five Corn Belt States
{ Dlinois, Towa, Tudima, Ohio, wud Missoiri) compared with 58 per-
cent in 1021 As yields ave higher in this region than in others, pro-
duction has become oven wore concentrated,  The Corn Belt States
supplied abour 83 percent of the total United Stutes production of soy-
beang in G, compared with 35 pereent jn 1924,

Noteworthy changes in the disteiburion of soybean production have
taken plaee within the North Central wegion, Pervcentage inereases
i acreages sinee the immediate prewsr perind have been greatest in
the Tmke States and the Plang States (table 2). Alfogether these
Stales supplied § percent of the production of soybeans in this countey
in 1S, compared with less than 2 pereent in K24 Recent increnses
have been espeefally Lorge in Minnesota.  Within the five Corn Belt
States, Hlingis and Towa have incrensed production the most.

Tanse L—Leruye of soybeans harvested for beans, United States and
seleetod qrovps of Ntedest georagges 182320, 1030124, and 19.5-30,
centd pnverd f5 Y

Periuid Unitedd (‘oo - Tatke Plains | Delia | Atlantic [ All olher

or rear Hintes Belt | Simdes | Biates ;) Siates | Stales | Sintes

! : i
. | .

.0} 1.0 Loy - Loo0 - Long 1,000 1,000

. flerid rred deres acres . Qorey e ey
1025 2% . _ o, AT A4 4 38 118 At
1in30r 31 R P % NYT HI ! 43 140 n2
1035 3% o d 02 2, 611 - 7! 07 209 i
IH1 BTV I Ls07 - L onT 153 3 117 283 121
1910 . PR M) B T 1 o 217 fif) 203 317 145
1 . O, 801 0 70808 A 2609 A80 470 203
RV T N T 13 A S 3 410 345 138 PR 307
ML . 10,232 8 607 412 217 . a32 332 241
s .. 10, 1431 8, Gl 27 2401 339 194
1911 UoNG . T, SR T3 216 - A9z - ERE| 239
14474 AU B T S B SR TV 1, 2 310 112 132 285

3l Sates ineduded ineneh regional group see foobiotes to table 1,
* Preludnary,
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Production of soybeans for processing is more concentrated in the
North Central region than is indicated %y the production data given
above. In the hst several years, from a fourth to a third of the soy-
beans harvested for beans in the exstern and southern States were used
for seed. Addilional guantities were used for feed on farms where
grown. Oflicial statistics are vot available, bal it appears that more
than 95 percent of the soybeans used for processing ave grown in the
North Central States.

Soybeans were processed in the United Stales as early as 1910 or
1911, but the quantities were very small and operations were intermit-
tent before the 1920%.  Production in the Corn Belt was given encour-
agement in the 1920% when a few plants in that region undertook proe-
essing of soybeans for oil and meal ns a regular busivess, and thus
provided a more cortain market Tor the crop. In 1928 (hree processing
companies offered » guaranteed minimum price fo growers in Illinols
for soybeans delivered at their plants, The following year u guar.
anteed price was offered (o growers in Indinna and Ohio as well.  The
number and capacity of proeessiug plants continued to inerease in the
1930%s, and this expansion of the industry was greatly aceelerated
daring World War 1T, Tn 1947 the total annual capaeity of soybean-
processing plants in the United States was about 180 million bushels.

GEOGRAPHIC PATTERN

Soybeans are grown in three major vegions of the Umied States,
The largest and most intensive coincides generally with the Corn Belt
type-of-furming vegion plus areas to the north and west.  Another
is the Mississippi Delta, which extends aloug the Mississippi River
from the southeasteen tip of Missouri into Louistana,  The third s
located adjacent to the Atluntic coust from North Cuarolina te Dela-
ware,

‘T’he North Central region greatly overshadows the other two in acre-
nge of roybeans for beans (fig. 3)., In 1846, it was the source of 42
percent of the crop grown in the United States.  The Delta and the
Atiuntic Coast rerions each contributed abont 3 percent.  The remuain-
ing 2 percent was scatiered in other Southern and Eustern States.
‘The proportion produced in the North Central States has remuined at
abiout 92 percent gince the immediste prewar period wlthough produe-
tion hws shifled north and west in recent years.  The Phuins und Lake
States accounted for 8 percent of the national total in 1946, compared
with 4 percent in 10 and only 1 pereent in 1935-39.  The Mississippi
Delta hins inereased in importance. But this has been offset alnost
exactly by a decline in the Mtlantie vegion.  {The States included in
each region are lisfed in table 1)

Nearly 301,000 Tarms veported soybeans harvested for beans in 1944,
according to the United States Census of Agrieniturs, 'This is more
farms than grow flaxsecd, peanuts, barley. vve, spring wheat, or sor-
ghums for grain,  Abont 300,060 additional farms grew soybeans for
other purposes (hay, geazing, or plowing under).  Most of these farms
were in Southern and Bastern Siates,

The heaviest concentralion of faems growinyg soybeans for beans is
in the Norih Central region where acreage also is greatest {fig. 4). In
120 counties in the Novth Cenlral region and in 4 counties in North
Carolina, 50 percent or more of all farms reported soybeans harvested
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SOYBEANS HARVESTED FOR BEANS, ACREAGE, 1744

UniTao yTATES 10taL 10,112,000 4TREY

d\ \P\ BAE 45411

Frouns 3.—Soybenns for benns are an important erop in three genernl regions—
the North Central vegion, the Mississippl Delta, and the Atlantle Const. The
North Centrul region hns about 90 percent of the acreage, and greatly over-
slintuws the other regions,

Fach dat rprasents
2,060 acrm

FARMS REPORTING SOYBEANS HARVESTED FOR BEANS,
AS A PERCENTAGE OF ALL FARMS, 1744

PLRCENT
777 under 10
1.0- 99
10.0- 249

] 25.0- 439
Bl 500 749
B 75.0 n6 over

. BAL 48780

Frarze L—"The henviest concentratlon of furms growing seyvbeans for beans is
in 1o North Central region Other areas of heavy coucentrition are in the
Mississlppl Delen und ajung the Atlantie coast.
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for beans. The proporvtion was 75 pereent or more in 15 of these coun-
ties. In 150 other counties, distributed inn 13 States, the crop wis grown
on 25 to 49 percent of all farms. The three States with the largest
percentages were Illinois with 42 percent, Towan with 40 percent, and
Indiana with 32 percent,

The total number of farms in the United States reporting soybeuns.
harvested for beans in 1944 was 54 percent greater than in 1939, Of
the 80 States that grew soybeans for beuns, 23 reporvted inereases, 5
decreases, and 2 no apprecinble chnnge.  The decrenses were in South-

SOYBEANS HARVESTED FOR BEANS, A5 A PERCENTAGE OF
AlL LAND USED FOR CROPS, 1946

+

PEWCENT
[ Under 0.4
0.4- 09
1.0- 2%
3.0- 99
d 10.0 -19.9
BN 20.0-29.8
R 30.0 and ovar
[T Mo date,

BAL JETH|
Figere Se~-8oybenns for beans oeenpicd 20 percent or more of (he ceapland in
32 counties In 19-H,  The heaviest eancentrations were 10 contral Hilnois, oo
few countles in the Mississippd Dulee, and aleng (he Xtlanlie eoust,

ern and Bastern States whereas the inereases were mainly in the North
and West. Tnevenses of morve than 300 pereent were veported in Mis-
souri, Minnesotn, North Dakota, South Dakota. Nebroska, Xansas,
Qlclelioma, nnd Arkunses,

Soybeans for beans occupy a substantinl proportion of the land
used for all erpps in some aveas (B 5). In 1946, the percentage wus
maore than 30 in 21 counlies— Lk counties in Illinois, 2 in Missouri, and
8 in North Ciirolina. The largest percentage fov a single connty wus
49 percent in Camden County, N. C. In 32 counties, soybeans were
harvested from at least 20 percent of all the cropland. These figures
ulso show Lhat the heaviest concentration of soybeuns for beans is in
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the North Central States, in the Corn Belt. “T'his aven roughly forms
u cresernt-shaped belt, with IHinois as its thickest or middle part.

FACTORS AFFECTING TRENDS

The rapid vise in soybean production in this couniry is one of the
dramatic developments in the vecent history of American agriculture,
Other instances ean be eited in which plaut introductions led to vast
ehanges, but the unusual thing about soyheans is that they represent
the siuceesslul Tnrge-seale introduction of an entively new cash crop
into the well-established cropping systems of the mature farming
cconomy of the Corn Belt, The story can be explauined only in the
terms of the unigue conjuneture nf several neeessary factors, The ab-
sence of any one of the principal factors might hove greatly retavded
ur even prevented the expuision.

By 1940, variely adaptation, mechanization, marketing, and proc-
essing teehnology, and slowly necumulating experience on the part of
farmoers, all had rexched # eeitieal stnge. Then a sudden wartime in-
crease in demand supplied the entalytic price and marketing condi-
tions which (ouebed off the principal expansion, 1o understand move
fully we st ook more elusely at the vecord of the cavifer years.  We
jinve seen in figure 2 the brond picture of the treads in acrenge, yield,
al production since 1921 This pleture shows [hat acreage expan-
sivn was a huger element than yield in the apward trend n produe-
tion for the whole periel. But yield is one of the imiportant causal
factors in the acreage expansion,

To appreaise the underlying factors that seem Lo explain the upward
trends requires Nirst, some consideration of developraents on the de-
mand side that made it possible to mavket muel larger quantities of
sovbeans at prices relatively more favorable. Tt also involves a detailed
exumination ol the physical conditions that have limited and
channeled the expansion, To show how the supply position of soy-
beuns has shifted, the elfeets of improvements in yield and of mechani-
zalion on costs anl returns of sovhean produetion as compared with
competing crops, ninst be anaiyzed.

Prices sap AMagrer Ovriers

Tn the case of well-established conunadities, (he prices and the quan-
tities sold usuntly vefloct most of the demand factars. This is less true
ol a tew and expunding commodity like soybeans, beenuse the dynam-
iex of building a nmrketing and processing mechanism cannot be fully
vellected in avattnble price sevies. But a ook at the price situation iy
useful starting peint. Figure 6 shows the aited States farm prices
Tor soybeans, corn, mul oits for the period 1924—17, Relative prices
tn the principnl soybean arveas difler only =lightly from these na-
tional prices. Thiz ficme indicates elearly several phases in soy-
bean price history. Prives for soybeuns worve high in the 1920%,
then declined From 1929 o 1931, remained low during the 1930,
and with the war snddenly breame considerably higher, The price
(lata for the early period are not eeally comparable with those
for Tater years, however. heemnse o lnrge proportion of the soybean
sales were formerly forseed (702 This was a period in which o large
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roportion of the seed was used for growing soybeans for hay, for graz-
ing, and for plowing under. With the present large Eroduct;on ot soy-
benns the seed usec makes up only a small part of the total erep, and
published prices veflect mainly commercial uses.

Price relutionships bet ween soybeans, corn, and eats changed greatly
from the immediate prewar to the wartime years. Soybean-corn price
ratios that had been us low ns 1.11 in 1935, rose to a high of 2.06 in
1941 and during the following years remnined ot a level that was
consistently higﬁer than prewar, The average ratio during the war
was about 1.7, compured with 1.4 for the years 1935-33, The wartime
level of soyboan prices on u ratio busis was thus nearly 20 percent
higher than prewar, as compared with coen, At the higher price level
the absolute price spread between soybeans and corn became three
and four times what it was befove the war. As costs tend to lag, this
meant thnb soybeans were more profituble than the relative prices
would indicate.

This favorable prico situation and the possibility for the sale of
much lnrger quantitics of soybeans came about beenuse of the reduc-
tion in supplies of fats and oils from other sources and the general
increase in demand resulting from the higher level of ceonomic ac-
tivity. Imports of futs and oils were reduced from about 2 billion
pounds in the immediate prewnr yours to nbout 1 billion during the
war. This would have been cquivalent to n veéduction of sbont 10
percent in total United States supplies. However, domestic produc-
tion of animal fats and vegetuble oils was expanded by more than
enough to maintain fotal supplies at prowar levels. Amonyg these,
the expansion in production of soybean oil from about o half billion
pounds before the war to about 1 billion pounds in 1942 and to 1.5
billion in 1946, contributed the most. Equaliy effective in the increase
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in demand for soybeans wus the increase in demand for high-protein
feed. DBefore the war about half ¢f the value of soybeans was due to
the value of the protein menl obtained from soybeans, This approxi-
mate relationship has been nminteined by the expanding demand for
protein feeds resulting from higher prices for livestock,

There seems little doubt that n major prrt of the wartime expansion
wus an immedinte result of this whole favorable price situation for
soybeuns, ‘The other favorable factors were nlready present and the de-
mands of the time—working through prices, production goals, and the
other motivating forces of wartime—Dbrought sbout the grest expan-
sion {43). Noiloubt some expansion would have taken place with less
favorable prices, beeause the full cffeets of the other forces had not
been worked out.  Also on the demund side, progress in the develop-
ment of mnrketing and processing channels had been taking place all
wtong the line. In the earlier years, small quantities of soybeans
could nnt be handled efliciently at loeal receiving points, the pricing
mechinisin was not developed, and grading standards had not been
worked out. In the processing plants, the prevailing processes were
not ut first eflicient in extracting the oil, nor in working up the oil
menl.  Improved methods of processing both oil and oil meul were
being developmt gradunlly, Ouf of this advancing technology a
widler market posstbility was evolved, and by 1940 o market demand
had been built up which had not been technically possible a few
years earlier,

Before 1931 less than o fourth of the soybeans grown in the United
States were used lfor processing,  As markets expanded and production
increased this proportion beeame consistently larger, wlli}e the pro-
portions used for seed and feed bechme smaller, By 1937 about two-
thivds of the crop was provessed, und this proportion inereased to move
than 80 percent dnring the lust few years (table 18), Ot the soybean
oil produced before 1935, more than hall went into puint, varnish, soap,
and other nonfood products.  "T'he proportion used for tood rose from
42 percent in 193k to 86 percent in 1939 and to 90 percent in 1944.
The proportion hus recently declined somewhat, with the increased use
for industrinl purpeses (tuble 18), Practically all of the soybean-oil
meal is used for feed. Other ontlets, including exports, human food,
and industrial uxes, take less than & percent of the total supply of
soyhean-oil meal (table 20).

In genernl, price increases were about the sume in all regions. Al-
though n few minor regional differences in price relationships ap-
peared, it is clear that prices were not a cause of differences in pro-
duction trends between regions. Lo explain them, it is nevessary to
guin un understanding of how physical factors and changes in cost
and relurns from soybeans and compeling crops favored expansion
of soybeans in particular areus.

AparTaTioN TO CLIMATE AND SOILS

Soybeans can be grown under o wide range of climatic and soil con-
ditions. They ure found in castern Asia from latitudes of 8° south
in Juva to 482 north in Muncharia, A great many different loealized
vartetiog heve resnlted, ench with a rather limited range of adapta-
tion,  They differ in iime requived for maturity from 75 to 200 or
more days, in soil vequicveruents, and in vazious plant characteristics.
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The introduction of seed from many different Asiatic sources has
provided the busis for the development of varieties that are adapted
to the wide range of soil and climatic conditions in this country.

Climatic requivements of soybeans ave about the same as those of
corn. Like corn, lack of sainfall west of the ninety-eighth meridian
limits their production in lnrge arens of the West. But rainfall is
adequate in most purt, of the eastern half of the United States.
Length of growing season hus been an important factor affecting wreas
of acdaptation for soybeans in the past, but differe.s varieties thut ave
weil adapted to different tatitudes have been developed gradually
and thig has extended the range of successtol production.

Soil requirements of sovbeans also are similar to those of corn.
Both crons can be grown on widely different soil types although both
aive the highest yields on wmellow and fertile silt or sandy loams,
Varviations in yickds between soils classified as good and poor usually
are much less for soybesns than for coen. Soybeins ave vigorous
forngers and so can frequently be grown successfully on soils that
are not fertite enough For other crops.  Of course, for best results such
soils should be lined and fertilized with elesuents in which they ave
deficient.  Soybeans will tolerate more strongly acid soil conditions
than will red clover or alfalfa, although not so well as do cowpeas
and lespedezn.  They withstund short periods of drought better than
do most other crops (29).

The adaptability of soybeans to soil conditions that are unfavorable
for other crops has influenced their production in seme areas. For
example, they have become au importunt crop in the claypan area
of Ifllinois because viclds are more dependable than the gields of

corn or small grain in both wet and dry years. Soils in this urea dry
out slowly in the spring, frequently making it difficult to pianl oais
or corn early enough to obtuin satisfactory yiclds (16). Tu other parts

of the North Central States, soybeans have been grown successiutly on
heavy cluy or wet mucl soily that were previousfy idle er not produe-
tive.” In the Della States, farniers have found soybeans to be a good
easli erop on land not well adapted for cotton. In the Atlantic Coast
States, they are grown successfully on soils that have inadequate
drainage Tor tobaceo, coton, or peanuts. '

Bvidently it can be concluded that soybeans are adapted to a wider
range of soil and clmiatic conditions than are most other crops. This
is especially true if vavieties well adapted to Jocal climatic conditions
arenvailable. Natural physical conditions have not confined soybeans
to their present arveas of concenlration. Their great adaptability to
widely different conditions has meant that production is much more
widespread than otherwise would be true.

Regrional and national trends in production have been definitely
influenced by the limitations imposed by climate and soil. But these
factors have epernted in different ways. The climatic limitations are
aradually being modified by the work of the plant breeders, which 1s
developing varieties better suited to adverse conditions. What b fivst
appenved fo handicap soybeans in competition with other creps may
yet come to be a special advantage.

With respect o soil erosion, soil depletion, and the whole complex
ot relutionships between soils and the cropping system, much is still to
be learned by growers and scientific workers.  When the crop has been
fully fitted into the permanent cconomy of the Corn Belt and other
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areas there ave likely to be further changes in its acreage and produc-
tion. To gain a better understanding of the forces involved it is well
{o consider brielly what is known of some of the chavacteristic inter-
actions between soils und soybeuns. Soil erosion is considered first be-
cause Lhis appears to be the physical fuctor that has had most to do with
influencing geographic trends.

Sous Eroston.—The extent of soil erosion on a particalar piece of
land is determined largely by the slope, the condition of the soil, the
nature of the crop cover, and the distribution of the rainfall. Heavy
ruins curing periods when the land lacks vegetative cover will cause
more erosion than rains when the land is well covered with growing
plants ov crop vesidues.

There ure wide diiferences between crops in theiz influence on erosion
lossos,  Intertilled crops ave least effective in controlling soil losses,
small orain crops are interinediste, and sod crops ave most cfective.
Soybeans are ¢lassified as an intertilled crop if grown in rows, or as
close-grown, Hke sinadl grains, if deilled closely.

The root-growth habits of soybeans have a loosening effect on the
soil. This does not appear to lead to more eresion during the growing
senson fhan tukes place with corn or other intertilled crops. DBut atter
the crop 1s harvested, the leoser soil structure and the smaller quantity
of plant residues may lead to considerably more erosion on sloping
sotls unless cover crops are ruickly grown. This special hazard is
renerally recognized by farmers and so soybeans have been confined
mainly to the more level land.

Intertilledl crops grown in wide rows allnw more erosion than those
in narrow rows. When saybeans are drilled in 8-inch rows the erosion
losses average nbout half as much ns when they ave planted in wide
rows. ‘lests by the Missomri Agricultural Experiment Station in
1924-31 showed soil Togses with seybeans in 8-inch rows to be 46 per-
cent of those in wide vows; tests in 1932-39 showed such losses to be 62
pereent of those in -2-inch rows (21, 34},

Loosening of the soil by soybeans is usually beneficial ¢n level land.
The erosive eflects on sloping land are most noticeable if the soil is
underluid with a velatively impervious subsoil, as the surface luyer
is then more vulnerable to saturation and washing, Most of the
soyhenn roots extend deeply into the soil, but these in the topsoil de-
compose rapidly upon maturity ov after harvest, leaving this layer
without much durable fiber to held it in place. When soybeans are
grown in rows on rolling land, considerable soil erosion may occur.
Erosion losses may be greatly veduced by solid planting on the con-
tour and by following other recommended conservation practices

7y,

( qu-t of the soil crosion associated with soybeans is the vesult of
the physienl condition of the soil before plunting.  Soybeans com-
monly Tollow corn, or some other intertilled crop. Intensive cultiva-
tion brenks down the granular structure of the soil and increases its
erosiveness. Susceptigility to crosion is also increased by leaving
the ground hare and unprotected for several months betore it is plowec
for soyLeans. Experiments have shown that soybeans following
meadow are ne more concucive to erosion than is corn following
meatow. After corn, soybeans in rows niy be no more erosive during
the growing season than second-year corn, and when planted solid

705015748
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they are considerably less so (34). Erosion losses from land in corn
# second yeur arve usunily about twice as large as those from first-year
corn atter sod (35). . .

When soybeans Trllow a row erop on sloping land the soil is highly
suscept ible to erosion hefore planting takes place and for 3 or 4 weeks
therenfter, until the plants are large enongh to give some protection.
However, the soil is no more susceptible to erosion during the period
of seedbed preparation and early growth of soybeans than it is dur-
ing the like period for corn, sorghum, cowpens, cotton, and other late
spring plamed crops that require abont the same type of seedbed
preparation {77). The other period of high susceptibility to erosion
of land in intertifled crops comes after harvest, cspecially if the
Jand is left bure until planting time the next spring. At this post-
harvest season erosion losses following soybeans may be greater than
after other crops.  But if followed by full-sown grain or other winter
cover crops, erosion losses are usually not large,

The way in which soybeans ave harvested also affects the degree
of srosion that may take pluce. If they are cut for hay, or harvested
with a hinder, the land is left relatively bare of protective cover
whereas it the combine is used, the leaves are allowed to fall on the
ground during the ripening process and the straw may be seattered
uniformly over the ficld. Combines aund trucks may start gullies
if the wheel tracks run up and down the slope. 1f the tracks run
aeross the slope, rullies muy be avoided.

The largest concentrations of soybean acreage for beans in this
country are in areas of relatively level land—the Corn Belt prairvies,
the flut tands of the Massissippi Delta, and the Coastal Plain of North

Carolina and Vieginia. These are the arveas in which soybean pro-
duction has been most snecessful and in which production is likely to
continue most imporiant. So far as pessible, soybeans should be
grown only on level or fairly level land. In gencral, they are not
recommended for lands that have a slope of more than 7 percent. If
the crop is to be gft‘(h?n on fands with greater slopes than 3 percent

they should be deilled solid on the contour, or at lenst acress the slope,
and special care should be tuken to maintain soil fertility at a high
level, to provide cover ¢crops for winter and spring protection, and
to have sod-forming crops at frequent intervals in the votation,

From the viewpoint of permanent agriculiure it appears that the
erosion hazird s serious enough to limit the expunsion of soybeans
outside of the more level arcas.  This will be u strong influence toward
a greater concentration of soybean production in the more favored
arcas. 1 is a factor that is not veflected in intererop compurisons of
yields.

SoiL Derverion axp Soir, Brinpiye.—All crops draw nutrient ele-
ments from the soil nid soybeans are no exception, but under certain
conditions soybeans may nuke net contributions, particulnrly of niiro-
gen, Nitrogen is the mast expensive of the nutricats to add to the soil
in the form of commwreial fertilizer.

Soybeans, like other legumes, ure able to obiain a large part of their
nitrogen requirements from the air through the aid of root-nodule
bacterin,  But to do this the plants must be inoculated, cither by ap-
propriate bacteria present in the seil ov by bacterin in cultures applied
to the geed.  Soybean plants with an abundunce of nodules can obtain
about fwo-thirds ot their nitrogen from the air and the remainder from
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the soil.  ITFf the soil is richly snpplied with nifrates. the plant will ob-
t{u':jl r;wst of s nitrogen from the soil and relafively little from the air
‘3.,:, 203,

“’het)m well-noduluted soybeans are plowed under for green manure,
they add nitrogen to the soil. The additions of nitrogen may range
from GO to 100 pounds an acre, depending on the productivity of the
soil,  Although they do not add any minerals, soybeans plowed under
increase the supply of realily availuble mineral nutrients in the soil
as o result of their assimilution of these minerals during the growing
process (32). If the crop is harvested for beans and the straw is left
on the field there will be a net addition of nitrogen, but some mineral
clements will be removed with the beans,  If harvested for hay there
will be a net removal of nitrogen as well as of other nutvients from
the soil. As the portion of u# soybean plant above ground makes up
nhout nine-lenths of the total plant ity dispesition mainly determines
the effect of {he crop on the supply of nutrients in the soil.

Data on the quantities of the principal nutrient elements added to
or removed from the soil by soybeans and other sclected crops are
shown in table3. They show that for the indicated yields corn retioves
the most nifrogen, Soybeans harvested for beans, with the straw
left on the ground, add L6 pounds of nitrogen per acre but soybean hay
removes 30 pounds.  Alfalfa and clover eut for hay add nbout ag
much nitrogen as they take nway ; their advantage over soybeans in this
respect is explained by the larger proportion of roots to stems und
leaves and by the aftermaih growth. Soybeans harvested for beans
remove more potassium and caleium than corn. outs, or wheat, but less
than alfulfa or clover harvested for hay. In the remaval of phos-
phorus, soybeans are about equal to corn.  If the manuve obtained
from feeding soybean, alfalfa, or clover hay is eavefully returned to
the lund there can be a substaniial addition of nitrogen fo the soil and
a partiad replenishment of the mineral elements that had heeun removed.

Tanty B lant-food clements added or vemoved by selected crops?

Nutrivttl elemoetls per acre

—— . e e ——— e

Crop v Acre yield | Added Removed
. L
t : T
[ N N ¢ I § K ! Ca Al
- - [P S !
Pouneds s Powrds , Pownds” Pounds | Pounds | Pounds
[T | P 50 bushels, i .. 30, 8.8 10, 0 0.5 3.4
Outs .. o_....} <40 bushels. b0 o] 4.35| 63 .8 1.6
Whent .. ... 25 bushela. .o .ooo 30 6.0 7.5 ) 2.0
Soybeans lor
beans* . L0 20 bmshels. . 16 |oceoooo 3.0 25. 0 2.8 3.0
Soybenns for
haydoo_ o . LS 1| T- TR RO 30 ! 130 A0, 0 72.0 31.0
Alfalfa? . D3 tondoca. foocoei. oo 130 0G0 12000 24,0
Hed elover3 o0 2tons .- W . .. .0 - 0 10,0 (). 0 H4. 0 8.0
! + ' :

' Bazed on et published by 1, Agr. Expt. Sta. (312, p. 534).
2 Soybeang sold, airaw returoed.
3 Huy removed, no manure returned,
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Sorn Ticrn—Soybeans tend to loosen the soil and to improve its
granular structure, This is especially beneficial on heavy clay or
silty cluy loam soils. By improving the soil structure, better aeration
1s promoted, and this creates a fuvorable environment for the roots of
growing plants.  The improved aeration and the increase in available
nitrogen in the soil also have a stimulating effect on the number of
micro-organisms which assist in the decay of plant residues. Other
tegumes also improve the soil structure, but soybeans seem to be most
effective (32). )

Soybeans leave compact soils in much better physical condition
than do corn and small grains. The improved tilth is most pronpunce:d
immediately after the soybeans are huvvested, but on Lea\fy soils
it is still apparent the following spring or even Iater, Soybeans har-
vested for beans leave the ground in excellent condition for seeding
winter grains with little or no seedbed preparation. If soybeanus ave
harvested for hay before August 1 the stubbie ground provides a
very good seexlbed for alfulfu seeded in the sumier.

Sufbeans improve the soil tilth by shading and protecting the soil
and by root action. The dense cunopy of leaves formed by the planis
shades the ground and prevents the soil from baking and forming a
crust and the leaves break the force and retard the packing action of
heavy rains, 1f drilled solid or in narrow rows soybeans are move
effective in this respect than if grown in wide rows. The roots often
extend to a depth of 4 o & feet.  This is deeper than the voot pene-
tration of sm:llll grains, although not nearly so deep as thut of alfalfa
and clover. The roots and the bacterial action they foster tend to break
up and loosen the soil 1ass, making it more crumbly, better aerated,
more eusily worked by tillage implenents, and more easily penetrated
by the roots of following crops,

The loosening effect of soybeans on the scil may be u disndvantage
under some conditions on certain types of soils, especially if the soil
is not properly managed. Sowe heavy types, if plowed in the fall
after soybeans are likely to “run together” budly after fall and spring
rains, The chief rvenson for this seems to be that fine-textured sorl
on which soybeans have been grown is very easily pulverized by
plowing and becomes tightly packed and crusted after long exposure
to rains (J2). 'Fhis difficulty can be avoided by not plowing orv
thovoughly stirring the soil in the fall. Leaving the soybeun straw
scattered over the field gives addditionul protection. A winter cover
crop drilled directly behind the combine with the straw falling evenl
on the newly seeded ground helps considerably in protecting the soil
froin the leaching, packing, and erosive action of rains.

Errrcr ox Breseorest Crors.—Experiments in several States have
shown that soybenns have a beneficial effect on the yietds of the crops
that follow. Tests at the Ohio Agricultural Experiment Station over
i poriod of J4 yeurs showed that yields of wheas following soybeans
for benns uvernged 3.4 bushels higher than yields of wheat following
oats. Following soybeans harvested for hay, wheat yields avcmgea
3.9 bushels higher than when grown after oats {29).

Tests at the Indiana Agricultural Experiment Station, covering
19 years, showed that yields of corn, oats, and wheat were all higher
following soybeans than after any other crop except clover (teble 4).
In these experiments the top growth of afl crops except second-growth
clover was removecl from the fields. Yields of outs after soybeans were
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almost as large ag those after clover, and were substantially lirger
than after any other crop. Yields of wheat and corn showed less
vatiation than onts when tollowing crops other than elover, Soybeans
showed the least variation in yieﬁls for all positions in the rotation
(45). In other Indinna experiments, yields of wheat have averaged
6.6 more bushels per acre following soybeans than following stand-
ing corn ().

T.,‘omp:'u-isons of the yields of corn foilowing soybeans and follow-
ing corn have been made for several recent years'by the Towa Agri-
eultueal Experiment Station. Data from these tests in 1942 show an
wverage difference in favor of corn following soybeans of 8.3 bushels
per acre on Webster silty clay lonm and loam, and of 9.5 bushels on
Clarion lomn. Yicelds of corn after soybeans were higher on every
onc of the Aelds in the test, ranging from 3.5 to 18.8 bushels higler
on the Webster soils and from +.6 to 144 bushels higher on the Clarion
lonm (1able 5). Similar results were obtained in 1943, 1944, and
HHa (28, 9, 27). "The lurger yields of corn following soybeans prob-
nbly resull from a greater supply of available nitrogen in the soil.
On the finer textured soils the freorable effect of soybeans on soil
strueture ity be another fuctor,

Tante b Loerage yields of corn. saybeans, oals. and wheat in the firsé
year wajter soybeans and olher specified evops, Indiana experiments,
18 yotrs, 1082-1850 1

i

I Adverage vields per aere

I'receding erop . .
Corn Suylieans Onts Wheat

Hushels  Bushels  Bushels | Bushels
a2 238, al. 4 24,
24,0 17. 9 24.
24 A0. 9 22,
234 424 20. :
XL 8 51, 8 al.

Bov¥heRiS. oo e 2
Corn . 14
Ths . . - . O,
Whent ; BUA
BYA
.

fer i R Byl v

23.

¢ 40. 7 224

C Data from T, Aer, I':xpl'....s"-ln. (.f.-'I.mp. 1.

Tamn G—Yields prr acre of corn following corn and following
sopbettas, Lowe cope rimends, 19524

Webster soils Clarion loam

Foeguenes - - -
Average ® J Ruange® Avernge ¥ 7 Range?

i
: i
Bughsia Fushels Bushiels * Bushols
Corn Mallowing torn G301 -8 590, 8 G4, 60 50, 8- T8, 4
Corn Tollowing sevbeans, ... .. TLT 520 116G o 50885, 2
Differenee .ol s ) L R

' Datn from tests on ficlds fu Story and Hamilton Counties by the Lowa Agr.
Expl, Bta, 229,

27 fields,

T8 tields.
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Replying to an inquivy mailed in 1943, 178 soybean growers in JlH-
nois and Lowa answered the question: “How (ﬁ) soybeans uffect the
yields of crops grown on the land the following yeur?” Their answers
were distributed as follows:

Corn yield after soyboenis: Pereent
b rensed - . ab
Becrensed ... . 4
No difference noted 51

Outs yield atier goybueins:
incrensed - 42
Decreased . . . 1
No difference noted._- 20

Higher yields follawing soybeans. like those shown in table 5 for
corn, are very significant when it comes to estimating the veal net re-
turns from competing crops, especially ns soybeans most frequently
follow corn in many parts of the Corn Belt.

Benefieinl effects of soybeans on yields ot subsequent crops have been
reported in many other States.  In southern Minuesota it has been ob-
served that coru, sngar beets, small grains, and flax do very well fol-
lowing soybeans. especially if the soil is cultipacked or rolled after the
seeding (). Fligher yields of crops after soybeans than after non-
legnmes have been reported also from experiments in Kansus, Virginia,
and New Jersey (.4).

Soybeans used for green manure have a favorable effect on yields
of most succeeding crops (4. J2). Beecause of thelr higher cost of
l)roductiun compared with sweelclover and other deep-rooted legumes,
wiwever, they are less practieal in most northern areas except under
certuin conditions. In the Delta and other parts of the South, where
soils are very low in humug and in nitrogen, soybeans ave one of the
most productive green-manure crops and they fit well in crop sequences.

Many farmers in the Corn Belt have reported diflicalty in growing
wheat suceessfully, following soybeans, The most common handicaps
are deluyed seeding and n Jurge quantity of soybean straw on the field,
In many enses these problems can be overcome by seeding wheat di-
rectly behind the combine. In some cases it may pay to use earlier
maturing vurieties of soybeans, considering the veturns from both the
soybean and wheat crops. Best vesults ave obtained when the seedbed
is worked us little as possible—only enough to cover the wheat seed. It
Frequently pays to apply a complefe fertilizer at the time of seeding, as
this gets the wheat off to a taster start and supplics nutrients needed
before those from the decompesing soybean plants are available (5).

Some. farmers have found that clover often fuils when sceded with
small grain following a crop of soybeans. Other farmers have ob-
tained their best clover stands afier soybeans. Possible veasons for
clover failures are numerous. In some instances soil acidity may be
the principal obstacle ; in others a luck of available phesphorus or po-
tassinm may be responsible. These conditions may be corrected by
proper applications of lime and fertilizers. Tf the soil is loose and
the weather is dry at the time of seeding, failures may occur unless
the field is rolled to compact the ground after seeding. Because soy-
beans lenve the soil in goud tilth and with more available nitrogen
than is found after nonlegaumes. small geains. particularly oats, usually
grow more vigorously, compete more strongly with the clover for
moisture and plant nuivients, and muke too much shade. This sug-
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rests that on fertile goils clover, that is to follow soybeans, nmay do
Letter when seeded with wheat than with oafs. Correction of soil
acidity and minera! deficieneies when necessary, shallow planting of
inoculuted seed, and cultipreking the ground if it is loose contribute
greatly to improved stands of clover,

Tests by the Ohio Agricudtural Experiment Station in 146
showed little significant difference in stands of red clover foilowing
soybeans and corn (49). In Indiana, a quarter-century of rotation
1ests on fertile soil showed clover fuilures in wheat after soybeans to
be no more trequent than in wheat following corn (5).

It enn be conchided that when good cuitural practices nee followed
and when they sre grown on land that is Taivly level, soybeuns have a
beneficiad effect on the soil and on the yields ot subsequent crops. On
the other hand, H they are grown on steeply sloping [nnd and if im-
proper cultural methods are nsed, soybeans, like many other crops,
may have a deteimental effeet on the seil.

VARETY I8 PROVEMENT

The plant seientists who carry on the work of plant exploration,
solection, and breeding have taken a leading purt iu the development
of soybeans,  ha compuratively short span of years they have done
for soybeang the job that took three centuries to accomplish by the
slow processes of Lrial and errvor in the case of open-pollinated corn,

A quick review of the question of varieties ut this point helps toward
an understanding of what has been :lct'omplis]mtll and what effect
turther improvement of varietics may have on future trends. Very
briefly, the most vital accomplishment with soybean varicties up to
this time has been the discovery and selection of vavielies adapted to
tho different climatic and soil conditivns in various parts of the Corn
Belt and other soybenn growing nreas.

The varieties first seleeted und developed seemed best adapted to the
central 'or Belt, The wartime expunsion of soybeans to the north
anld wesl wans apparently brought about by the timely development
of varieties better suited fo those areas,  The notable inerease in soy-
bean production in Iowa, for example, might not huve been possible
with (he varieties avidlable o decnde earlier. From now on the con-
tribution of new varieties is likely lo move more in terms of improving
yields and characteristics for ureas in which the crop is alveady well
established,  Fle work of plant breeders may now be somewhat ore
imgm'l:mt to our Jarmers than the work of plant explorers.

ew crops include as maty varieries as the soybean.  Varieties differ
widely in time of maturity. height of plant, quality of forage, and
charneter aud yield of seed, and resistanee to lodging, shattering, and
discase.  Vavieties differ in color, shape, size, and chenieal conrposi-
tion of seed. Protein content runs From 28 1o 36 pereent, ol content
Trom 12 o 26 pereent, iodine number of oil from 115 to LA and leci-
thin eontent of ol from 1, Lo 3 percent. ACvery inportant difference
between varieties is in their adapiation to loeal conditions.  There
are wide differences ulso in (he combinastion of charactevistics present
i a single variety,

During the period, 18881932, thousands of selections of sovhean
seed were brought into the United States (mostly from the Qrient)
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for testing and experimental work by the Depariment of Agriculture
and by many of the State agricultural experiment stations, A few
of these seleetions proved outstanding, were incrensed for seed, and
beciume popular varieties. Relatively few of the oviginal introduc-
tions were selected fur incresse but many of the others have since been
found useful in breeding work., From 1932 through 1946 only about
300 sumples were received from foreign countries, but these included
some early-maturing types that appear to be promising.  Additional
introductions from abroad are stll desirable. For example, reba-
{ively few varieties have beer obtained From South China, and it is
anticipated that future iniroductions from that region may provide
valunble materinl for developing improved varieties for the South-
ern States.

Extensive resenrch aimed st variety improvement and more economi-
cend utilization of soybeans has been enrried on in this country. A soy-
bean oif nnd protein Inboratory was established in 1929 at Holuzate,
Ohiu, by the United States Depuctment of Agrienlture to conduct re-
searvch 1owarl development of high-oil and high-protein varieties.
The United States Regionnl Soybean Laboratory was organized and
began operntions al Urbana, 1L, in 1936, In cooperntion with State
agricultural experiment stations this laboratory hns studied the ngro-
nomic behavior of wnny thousands of soyhenn introductions ad selec-
tions, and has developed several improved varieties,  In 1942 {that part
of the laboratary work that was devoted to development of new in-
dustrial uses for soybeans wis transferred from Urbana to the North-
ern Regional Research Laboratory at Peoria, Il At the sume time
the territory served by the laboratory ut Urbana was expanded to in-
cliude 12 of the Soithern Stlates, in addition to the 12 Novth Central
Sinfes oviginally served.  Developinent of higher-yielding varieties
for the South as well ns for (he North Centval States has progressed
considerably with this decade (8).

"The primary churacteristics of a good variety of soybeans arve: Hign
yield of seed ; resistance to lodging, shattering, and disease; maturity
adnpted to the arca; andd high content of oil and profein, A higfl
jodine number is another quality sowetimes degired,  Selection ancl
breeding work is constantly directed toward obtaining befter perform-
ance of (hese ehnracteristics.  Until recent yenrs the development of
improved virieties was brought about mainly through selection, Now,
platied hybrislizetion has a larger part. Ay the desirable character-
itics nre usundly Fonnd separated in different varietics, the plant
Lreeder's problem is to bring them together inte one variety.  Soybeans
wre naiurally sel f-.f(*t'lilizoli Crossig, to develep new combinations,
is 0 puinstaking process, hut it greatly speeds up variety improvement,

One of the outstanding varieties developed to date is the Lincoln, 1t
is n midseason variety, particularly well adapted to a broad band ex-
tending from Ohio across the heavt of the Corn Belt to eastern Ne-
oska. Tt originated from a natural cross made af the Tilinois Ex-
weritent Stution in 1934 and was developed by the Regional Soybean
.ll',:llmrnt'm'y at Urbnnngin cooperntion with Hlinois Station.  Sev-
ernl yenrs of lesting throughout the Corn Belt show that the Lincoln
avernges nbout 1T pereent higher in yield and has a substantially higher
percentnge of wil than other leading midscason varieties. The Tincoln
15 alse above syerage in vesistance to lodging,  E will grow snceess-
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fully over a wider area than any other goed midseason variety. The
seed wag not nvailable for general sale nntil 194, but in 1946 move than
half the soybean adreage in illinois and Indiann was of this variety
(8, 50).

Some of the other outstanding varieties developed fairly recently
are the Hawkeye, $-100, Ogden, Volstate, and Roanoke. Supplies
of seed of the Hawkeye, adapted to the northern part of the Corn Belt,
and of $—100, adapted to the upper South, are not yet availuble in large
enough quantity for general velease.  The Ogden 1s udapted to the cen-
trad naed upper South, and Volstate and Rounoke are particularly
:uinrted to the central South.

Mauy other varieties have shown good to outstanding performance.
There nre a number of advantages in having several varieties for each
focality. Some varieties do better than others on certain soils. Vari-
eties of different maturity help to nvoid peak lubor loads during
harvest on farms that have large acreages. or where several furms
use the same combine, Dilferent varieties in a community veduce the
risk of epidemics of disease. Numerous varieties ave needed for breed-
ing work,

Among the objectives of the present improvement work are the
development. of varieties that are early sjunturing and high yielding
for the northern fringe of the Corn Belt; varieties that are more
resistant to shattering, especiatly west of the Mississippi; and varieties
that normnily matvre between Seplember 15 and October 1 in the
South, '\\’itl): the potential threat of disenses, invesfigations and
breeding for disease resistance also have become important (8, 14, /).

The offeet of variety improvement on yiclds over the next decade
wnnol be estimated with any degree of preeision, but it will surely
he considerable.  “The Lincoln variety, for example, has not yet mnade
its mark on the yield pieture in the Unifed States. The first year
in which its distribution was general was 1946 and possibly some of
the higher vields of the central Corn Belt in thai yvear weré caused
by it. The second yerv, 1947, was troubled with unfaverable weather
and yields were low anyway. On the basis of the widespread fests
it would seem that the Lincoln may raise commercial yields 16 to 15
percent in the areas in which it seoms best adapted.

Some of the other new varieties will have similar effects in adapted
arcas. Probably the progress will be less rapid and spectacular with
soybeans than was (he case with hybrid corn beeause of the difference
in the breeding problem involved. The timetable furnished by the
Lincoln will illustrate. Tt took a little over 10 yvears from the tine
this variely was originnted until enough seed was available for gen-
eral distribution. As the work of developing a suecessful variety is
only well started with the original hybrid cross (his thiine can scarcely
be shortened,  Suecessive generations coupled with rigovouns selection
ure required to ix a strain that will traly reproduce itself.  The end
result is a pure vaviety. In the ense of corn, hybrid seed remains
hybrid—and the basie pure lines are maintained and the same ¢rosses
are repeated to make the seed. The breeding nroblems are thus
somewhni different and, af least for the next decade. the possibilities
of rapid change are mainty limited in the case of soybeans lo new

rietios wd selections already known to show promise.
TPEOIHS- 48 -
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IxTeErRcrRor COMPETITION

With Tunited land resources, an upward trend bf any one crop musi
inunediately aflect others. The nature of the competition between
soybeans and other crops is so complex as to veuire special considera-
tion. The principal crops involved in the Corn Belt competition are
shown in table 6 in ferms of percentages of toinl cropland in 1047,
Corn cecupies ubout one-third of the cropland for the five States as
a whole, followed by hay and oats. Soybeans tuke up only 9 percent
of the tolal, although the perceniages ave higher in the strictly soy-
bean arveas, as the 15 percent for 1llinois sugpests.  The percentages
differ considerably from State to State,  Beneath the broad averuges
shows in this table are a great many different situations in smailer
areas and on specinl soils {fig. 3).

Seme of ithe over-all shifts bebween crops from 1924 to 1947 ave
shown in figure 7, for Indinnn, Tliinois, and Tows. Tor the period as
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ndinnn, Jiinots, wad Lows, 192147,
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a whole, the expunsion in soybeans was appurently offset mainly by
contraction in the ncreage in smnll grains, together with some shrink-
age in the acreage of corn. It is known that some acreage came from
rotution pnsture also, although comparable data are not availuble.
In lowa, the change in the outs crop was the source of most of the
small-grain contraction, and in the other two States winter wheat
was more significint,  The ncreage relensed from corn during the
1930% was a considerable source of land for growing soybeuns during
that part of the period.

Panue 6.—Percentages of total cropland from which specified erops
were harvested, and pereentuges in pasture and in ether uses, s Corn
Bolt States, 1947

Mis-

sourd b States

Crop Ohie }indiana} Ifinois{ Jowa

Percent | Percent | Percent] Percent | Percent| Percent
LT 206 33 37 12 24 34

(I . cmc e c e o { g i1 22 8 £3
Soybeang ‘oo . .. 7 11 15 T ] .8
Whettl 2 v accne mmm . - o [14] 12 il 1 8 7
AT Y e e 8t 12 11 i3 22 15
Prsiare b i cmacmmm——an id t4 ) i0 17 12
[ R T R 12 i0 8 b 16 10

Tatnl eropland®_ . ___ 180+ 106 108 160 10D 106

1 Bovbeasns harvested for bepns,
? AN whest.,
3 Tame bay in all Staies plus small acrerges of wild hay in Towa and Missouri.
Ineludes stnall serenges of soybenns harvested for hay in all Statles.

t (*ropland used only for pasture, U, 5. Census of Agriculiure, 1045, {89)

8 Minor erops, erop failure, and idie and fnllow eropland.

¢ Latxt used for crops {harvestod and failure) plus cropland used only for pasture
plus idle and [allow eropinnd, From U, 8, Census of Agriculture, 1945, (89)

"The explanation for the crop shifts in wartime from the immediate-
ly preceding period appears to be rather different from the longer time
story. Small grain and hay decreased slighily whereas corn and soy-
beans increased considerably, Most of the land for the wartime ex-
pansion ol the latler erops apparently eame from rotation pusture
and idle cropland, so the totsl acrenge used fot crops expanded. In
the competition for available cropland, soybeans were increased rela-
tively move than corn.

Bueeanse soybeuns are usually intertilled they have been classed with
corn and other intertilled crops, and most discussions of intercrop ve-
Intionships have centered avound the soybean-corn competition. The
history of crop shifts indicates clearly that this is enly a partial and
imdequate view of the matter. The competition lies with ull of the
crops w the cropping system rather than with any one.

Computations of “net profit” or “net veturn” from competing crops
are beset with pitfalls beeause of the joint nse of soils, labor, machinery,
and other farin resounrees, and the difficully of avriving at appropriate
valuations for the sepurate costs and for the eredits for contributions
to other enterprises.  Yet the fucl remains that no crop would be grown
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very long unless it made v net contribution to the farm income, and
larger contribution than any alternative would.

To understand how shifts in crops oceur it is desirable to keep in
mind some of the genernl agronomic and farm-management frame-
work involved in permanent cropping systems in the Corn Belt. In
the first place there are few situntions in which it pays to grow a single
crop (especially if it is intertilled) continnously on the snme land. To
maintain fertility, to prevent evosion, to control weeds und pests, and
for other agronomic reasons the crops must be changed. A second crop
with even a fow apparent value may have o high murginal value be-
cause of its contribubion to the muin crop. A third crop mny also have
o value above 1ts nowinal value for the same reason, }n most crop se-
quenees u sod crop is necessary, soonet or later, if fertility ig to be main-
tained. Ordinarily the most cconomnical way to seed down for hay or
pasture is to use i companion or nurse crop. Tho small grains serve
this purpese. Iflivestock is an importunt element in the type-of-farm-
ing Llhe desirable serenye of sod crops may be still lavger anc{)a.long with
it the acreage of small grains needed for nurse erops.

In addition to these circumstances, the seasonul disteibution in the
use of labor and equipinent may make diversification desivable. Even
a rather low reburn per hour for Inbor and other resources in slack sea-
sons may represent w noteworthy addition to the nef farm income for
tha year,

Considerations of the sort just mentioned furnish the familinr farm-
mnaagentent framework within which farm adjustments work them-
selves ont. 'There is much flexibility within the framework, however,
for far-veaching trends. In the end it is the inlluence of changes in
relntive cost and price relationships which will determine intercrop
shifts, and the trend in soybean acreage and production, The farm-
management and agronomic framewerk only condition and channel the
adjustinents and muke them different in different locations,

YieLp Per Acre

The broad picture of upward trend in yields of soybeans per acre
shown In figure 2 snggests that the vising yield has been one of the
most influential fuctors in the competition between crops and in soy-
bean expansion. From some of the early yvears to the best recent ones,
soybean yields have nearly doubled. These higher yields mean much
tower umit costs and therefore more competitive ndvantage, As yields
of other crops huve ulso been vising, from the standpoint of intererop
competition the matier of relative trends in yield assumes significance.

In figure 8, the trends in yields for corn, onts, and winler wheat are
compared with soybeans in terms of 5-yenr moving averages. Using
1925-29 as 100, it is apparent that yields of soybeans have risen con-
sicternbly wore than those of the olher three crops, If o Jater base
period, after soybeans were more widely grown, were used it would
show tht soybean yields have increased somewhat less than corn yields
in recent years. The statistical diffieulty involved in almost any yield
compurison between soybeans und other crops is tied in with the rapid
inerease in acrenge und its regional distribution. One cannot be sure
that sovbenns grown in idenlical areas would show the same trend
in yield. The expansion in nereage has brought soybeans to now areas
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Frauas 8—TCrends in ylicld per acre of soybeans for beans, corn, oats, and winter
whent, live Corn Belt Siales, 10257,

and to new land in old areas. Their yields were less depressed by the
droughis of the 1050’ then were those of the other crops but this is
partly because soybeans had not yet expanded greatly into the areas
most affeeted by drought,

Another method of comparison is to compute yield ratios such as
those shown for corny and soybeans in table T for each of the five Corn
Belt States. 'These ratios show that there was a marked improve-
ment for soybeans from 1925-29 to 1935-39. "This has several causes,
including differences in weather conditions which affected the crops
cliiferent?y and improvements in varieties and yields of soybeans,
From 1935-39 to 104216 the yicld ratios shifted in favor of corn ex-
cept in Missourt, but they remained more favorable to soybeans than
in 1925-99,

‘CanLe 7.—COorn-soybean yield ratios in 5 Corn Belt States, averages
192529, 1935-38, 194246

Period Ohio - Incdiann Hlineis Iows Missouri
Ralie Rulie Ratio alio Ratio
1925-20___ ... _____ 2. 74 2,73 2 52 2, 70 3. 10
193539 _________ 2, 1% 2, 25 2. 00 2. 20 2,19
194246 . . ____ 2. 55 2. 63 2, 36 2. 66 2,02

The principal factors influencing the upward trend in yield of
soybeans appear to have been tmprovement. of varicties and mechaniza-
tion of hurvesting operations.  Additional factors were experience
with the crop, betfer management of soils, more timely operations,
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and other improved practices ineluding other phases of mechanization
than harvesting alone. Beeause of joint relationships it is diffieult to
assign relative weights to ench factor.

Variety improvement and mechanization have apparently operated
in rather different ways. The work with varieties has vesulted in
some marked increases in yield but probably the chief influence has
been felt through making available adapted vavieties which enabled
the crop to expand in new areas. In other words, vaviety improvement
has widened the production areas within which competitive yields
could be obtnined. Mechunization, on the other hund, particularly
of harvesting operations, has increased realized yields everywhere.
The principal influence of mechanizaiion on yiclds has been through
the reduction of losses in harvesting. With the almest universal
adoption of combine havvesters, this reduction of harvesting losses
has raised yields in all areas.  The influence of mechanization on time-
Tiness of work performance and on hetter weed control has also had a
general upward effect on yields.  Other influences include such prae-
tices as the increased nse of inoculation, row planting, and inproved
crapping systems.

Vaniapiary 18 Yirpos—An interesting charactevistic of soybean
yields is that year-to-year flucluations ave apparenlly less than is
the ense for other ecrops. A brief anulysis of average yields for the
five Corn Belt States for the period 10265 was made to measure
varinbility by computing differences between each annual yield and
the B-year moving averages for each erop. The average percentage
devintions were as follows:

Percent
Soyhoans
Cori
ORtE cmm e B -
Whont, .

Respoxsk 1o Frrrinazarion.—The erop does not generally give large
responses to current applications of fertilizers but it dees show a
definite response to variations in the level of soil fertility, Treat-
ments that build up soils to n high level of productivity for other crops
in the rotation also make for ngher yields of soybenns, The soybean
plait is » strong forager for nutrients in the soil. It makes good
use of plant-food materials that remain in the soil after other crops
are mrown. Highest returns from fertilizers are therefore usually
obtained when they are applied for corn, clover, or other crops in the
rotation rather than divectly for soybeans (78).

On some soils. however, divect applications of fertilizer to soybeans
may be quite profitable. Experiments in North Cavolina, for example,
have shewn niarked increases in yiclds resulting from applications of
lime, potash, and phosphate on soils deficient tn these elements {75).
Experiments in Lowa indieate that higher yields ave obtained on soils
containing a relative abundance of nitrogen than are obtained on soils
fow in nifrogen. The nodule mechanism of nitrogen fixation cannot
make up entively for a shortage of nitrogen in the soil, even though the
soybeans are well nodulated.  The most critical time of nitrogen need
by the soybean plant is in the midseason period about the time of
flowering.  Management practices or fertilizer applications which
result in an inerease in available nitrogen at this stage are likely to
bring larger yields (7).
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Under some conditions, applications of fertilizer may result not
only in more vigorous growth but also in earlier maturity of soybeans,
Tixperiments in Indiana in 1943 showed that the moisture content of
fertilized soybeans wus significantly lower than that of unfertilized
soybeans, early in October. These experiments also showed that ap-
phieations of fertilizers high in phosphate and potash had o marked
effect in increasing the number of pods per plant, the number of beans
per pod, the size of seed, and the percentage of germination (42).

As the use of fertilizers is increased as a part of improved crop-
ding practices, soybeun yields may be expected to benefit from the
vigher level of fertility that will follow. But whether this will mean
any competitive advantage scems doubtful, as compeiing crops will
benefit to nt least the sume extent,

Groarariy or Sovsean Yrninos—The geographic pattern of soy-
bean yields is shown in figure 9. Cemparison with the earlier figures
showing the distribution of soybean acrenge indicates a considerable
correlation between high yields and acreage concentration, The high-
yield aveas tend to have the most acreage and the highest proportion of
the cropland in soybeans,  The correlation is not complete, und a close

SOYBEANS: YIELD PER ACRE, 3.YEAR AVERAGE, 1942-44
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3 under 10.0
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15I(‘.(:|ua O.—Theirens of highest yiclds of soybeans for beans coincide fairly closely
willl the arens of beaviest conceniration of soybean acreagoe. Theee avo some
exceptions, however; for exnmple, the hizhest yielding aren In Iinols is some-
whit north amd west of the area of heaviest acrenge concentration, and in
Inwa the highest yielding arvea is to the southenst of the most concentrateid
ierenge.
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examination of the maps will reveal that in Towa, for example, the
nereage concentrafion is greater to the north aud wes, of the areas
of highest yield, and in Illinois some of the highese acreage appears a
little to the eust and south of the areas of highest yield.

The generul conclusion from the yield ma p, however, is that natural
factors have confined high soybeun vields within relatively resiricted
climatic boundaries.

MECHANIZATION

Agricultural imrrovement in the United States in terms of mechan-
ization and ofher Forms of technology has affected all crop and live-
stock production. The shift from horse to tractor power und the
increased mechnnization of farm operations, especially marked in
the Corn Belt, has influenced trends in soybeans in common with
trends of other crops. But certain differential effects have boen par-
ticularly striking. = Of these by far the most outstanding rvesulted
from the introduction of the small combine. The combine greatly
decrensed the Inbor of harvesting but, more significautly, was respon-
sible for a considerable increase in harvested yields. Previous harvest-
ing methods vesulted in shultering und loss of as much as 30 percent
of the beuns produced, but using the combine reduced the loss to
ubout 9 percent under average conditions (£9). This would amount to
a 30-percent increase in yield. This factor alone is probably more
significant than anything clse on the supply side in making possible
the lnrge expansion in soybean production. The other effects of
mechanization in decreasing labor inputs and improving the returns
are iinportant but ininor in comparison with the improvement in yields.

Soyberns cume into n mature agriculture, in the Corn Belt and
other ureas, which was already provided with the machinery and
equipment for producing a full line of crops. A shiftt to powered
equipment merely happeued to be underway at the time, and the ex-
pansion of soybeuns did not greatly affect mechanization. The crop
made use of the existing equipment for prepuaring land, planting, cul-
tivating, and harvesting.  The fact thut Corn Belt farmg became
more highly mechanized in this period may have made it somewhat
casier to include unother crop m the cropping system because ot
the ereater flexibility in farm operations.

The principal Iivl)il operations involved in growing seybeans are
similar to those for corn production, with the exeeption of harvesting.
In the early stages of soybean expansion, the relatively small acrenges
of soybeans per farm may have sonietimes involved inefliciencies, but
present acreuges per farm wre large enough in most producing areas
to avoid any difliculty of this sort. Probably few further inerewses
in elliciency of field operations tor soyheans are likely except those
that will be shared by corn and other cultivated crops. Any further
ceonomies from mechanization that are likely fo work to the special
advaniage of soybeans are those practices which may affect yields,
To understand how these may develop, a brief discussion of current
practices is pertinent at this peint. These apply mainly to contlitions
m the Corn Belt where a greater part of the comniercial crop is
grown,

Prerakaeron or Seeoren—Tn preparing the scedbed for soybeans
most growers follow uboul the same practices as used for corn. The
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land is usuwally plowed {frequently disked first) in the spring and is
disked and harrowed several times before the plinting takes place in
order to kil weeds. Most soybeans are planted later than corn and
(hete is usually time for an additional harvowing before the planting.
A smooth, firm seedbed, with ag few weeds us possible, even if this
delays planting, is considered advisable. Disking alone, without
plowing, is seldom effective in preparing a good seedbed except after
potatoes or peas or on small-grain stubble where the soil works easily
andl is Free of weeds.

Praxtine—The method of planting soybeans in most areas has
been determinedd largely by the equipment ulready available. Soy-
heans were first grown muinly for forage and were dritled or sometimes
broadeast. At present, the most common planting machines in the
Corn Belt ave the corn planter and the grain drill.  The cotton planter
is used in the South and sugar-beet drills and bean planters are em-
ployed by seme farmers.  The corn planter is the fauvorite implement
in the cash-geain arens of Illinols and Xowa, but the main reason
appears to be simply that these farmers have enen planters and fre-
auently do not have drills.  Belore the war, about three-fourths of the
soybeans in the Corn Belt were sceded solid (drilled 6 to -8 inches
upart).  Row planting has increased rapidly sinee then, rising from
26 percent in 1010 to &t percent in 1944 in Illineis, for example (/1).
A reeent survey In Hliinois; Indiana, and Ohio indicates further in-
creases in row planting from 1944 to 1946 {7). Apparently about 50
percent of the 1946 erop in Towa was in rows, compured with about 60
percent in Tliineis and Tndiana, and less than 20 percent in QOlio.

A considerable part of the wariime expansion in row planting came
about because acrenge increased in the nreas that were equipped with
corn planters.  Bui it seems to be recognized that under most condi-
tivms vow planting is advantageous from the viewpoing of weed con-
trol and higher yields,  Ruows it in better with mechanized operations.
On the other hand, solid planting has advantuges in some situations,
Where erosion is likely, solid planting retards run-off.  Drillingr on the
contour is helpful on sloping land. “On ¢lean ground, solid planting
reduces the labor in cultivation,

Possibilities of future improvement in planting may be vather lim-
ited, although further increases in row planting in some arecas may
increase the yields.  In other ureas reverse adjustment from row to
solid plunting may bring in higher yields. Row planting is fre-
quently carried out with the grain drill by covering designated feed
enps,  EHenee, changing to row planting is net likely to be retarded by
any luck of equipment.

Curmvarion.—The seriousness of weeds in sovbeans depends on the
effectivencss with which they have been controlled in preceding crops
andd on the preparation of a clean seedbed before planting.  Relatively
late shatlow planting on an cavly prepaved clean seedbed gives soy-
Leans o strong initial advantage over weeds.  Well-timed cultivations
with approprinte imploments, properly used, assure maximum weed
eonfrol afrer planting (49).

Nearly all row-planted soybenns m this country are eultivated one
pr more times with row-crop cultivators.  On much of the row-planted
nevenge the spike-tooth harrow, or rotary hoe, or weeder iy used for
the early culiivations, and row cultivators are nsed later. Much of

TOBHIS? A B
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the solid-planted nereage is ot enltivated at all after pinating® On
the solid-pianted screnge Lhat is cultivated, the spike-tooth harrow,
rotary hoe, and weeder are the implements most commonly used.
fairly common practice is to go over the gruund once with the harrow
or rotary hoe before the plants ure up, to kill small weeds and to break
the crust on soils that have hardened, after rains.

Effective weed control puys off in higher yields, more unitform
maturity, and lower moisture content of soybeans, Most agrronomists
agree that many growers could obtain materially higher yields by
closer attention to seedbed preparstion and to more timely cultiva-
tion. Harrowing dhuwing the time of sprouting and before the first
true leaves ure well out nay severvely damnge the plants because at
this stage they are tender nnd brittle.  But after the plants are 4 inches
high, and uniil they are 8 or 10 inches high, they will withstund the
action of rolary hoe or harrow without appreciable ujury, if the
cultivation is done on sunny afternoons when the plants are limp and
tough, Cultivation after flowering beging may injure blessoms and
reduce the production of benns. K

The use of 2, 4D {a chemical mixture)} in preemergence treatinent
of soybean ground to control weeds may have possibilities for the
futnre, but it hus not yet proved to be practicable, Soybeans are very
susceptible to 2,4-D. "The most promising possibility is its use in corn

receding soybeans, to reduce the menace of field bindweed and other
deep-rooted perennial weeds. Flame weeding is another new and
interesting nethod of weed control. When used at the right time,
and properly eperated, the flame weeder can be very effective but 16
has not yet been demonstrated that flume weeding can compete eco-
nomically with ether weed-conirol methods for soybeans {49).

HarvesrNe—Hurvesting operations had long consiiiuted an ahnost
insuemountable bottleneck in producing soybeans under American
conditions. Various improvised methods were used, alt of which weee
Tabor consuming and caised considerable losses of beans from shatter-
ing. “I'hen the combine became one of the most important production
factors in bringing aboul expansion.

Some Farmers tell of their experience, about 1910, of cutting sovbeans
with = cane knife and beating them over a sheet of woven wire
steetehed aeross o wagon bed. A little Tuter; many growers in the
Southern Stutes used mule-dewn row harvesters that beat the beans
off the standing stalles into u box, saving from 5& to T35 pereent of the
beuns under favorable conditions (7). Other carly methods were to
cut the soybeans with a mower or self-rake reaper anl thresh them
in pea and bean threshers or in grain threshiers. In the 1920°s and
carly 1930' grvain binders were rather widely used, and the bundles
wore cured in shocks and sonmiclimes stucked before being threshed
(23). About 80 pereenl of the nereage harvvested for heans in lowa
in the early 1930% was cut with the binder, shocked, and threshed (203.
Byen when harvested with binder and theeshee—the most successiul
of Lhe carly methods—losses from shattering were large us a result of
weathering ind much handling.

3 A snevey by o connpercial cwopan of 4200 sorbenn growers in the ensiern
Corn Pelt showed that 28 pereeag of the solid-plauted soybeuns in Iinois, G
pereont of those in indiann, wd 66 percent of these in Ohlo were not cul-
tivated {6).
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A combine was first used for harvesting soybeans in Tllinois in 1924,
Eleven combines were seld in INinois in 1925 and 52 in 1026 {19).
Two yeurs luter {1928} there were 300 combines on farms in Ilhnois
aid o Lotal of more than 706 in the five Corn Belt States, The numi-
ber increased rapidly fo wore than LH0,000 in these States in 1945,
Combines begun bo appear on Tarms in the Delra before the war and
then sprend to the Atfantic Coust and Southern States,

Mupy labor reguired in harvesting with the combine is less than
one-third of that with the binder nnd thresher method, and the total
cost of harvesting Is niso less (37, 47,.2%). Combining greatly reduces
haevesting losses of soybeans as compared with other methods, and
the loss of beans ab harvest lime may be further veduced by improve-
ments in design and operation of combines as well as by the develop-
ment and use of varieties thut are more resistant to shaltering and
lodigtng and (hat bewe their lower branches higher off the ground.
Yo addition, the uge of combines as contrusted with the binder and
thresher method frequenily results in heans of lower moisture con-
tent, better keeping cuulity, and higher geemination.  Soybeans har-
vosted with the binder or mower were generally cut before entirely
ninture, to redace shatlering,  Soybeans on the stunding slalk dry out
more quickly after rains fhan those in shocks,

The hest combines sold in the Corn Belt were of the 8-feot to 12-
foal sizes. The 5-foot and 6-Toot cut combines were introduced in
BED and afew yenrs later the 314-foot and 4-foot sizes were availabie,

The d-foot and 6-foot machines arve the most popular at preseat,
as they wre well minpied Lo the acreages commonly wrown and to the
size of power uniis most conunonly found on farms in that rveyion.
Careful intearalion of size of power unit, size of machine, and row
width enn resnll in the most economical use of labor aud fuel in grow-
ing and harvesting the crop ((9).

Fhere has brea s increase in the number of improved self-propelling
combines in recent venrs, These machines have the advaniuges of
additionad saving of labor, making it casier {o open fields, and saving
more grain i opening fiekds,  Where Jurge acrenges are grown or
where there i ndewand for customn harvesting the relatively large
invesfisent involved in dhese machines may be justified,

The haevesting season nsually hegrins somewhat before corn is ready
to be picked, but o considerable part of the acreage is commonly har-
vested alter the corispicking seasan beetas, Iy the Delta and South-
ern States the soybean tuervest comes hefore and during the cotion-
picking seuson, Because of the overlapping of harvesting seasons
there is some campetition bei ween soybeans, corn, and cotton for lnbor
at (his period but the competition is not altogether direct.  Picking
cori with mechanieal pickers works (o best advantage in the moruings
and on damp days. Soybean combining works best when the plusts
ave dey. usnally in the afternoons on dry days.

Some experiments have heen conducied during the last fow years
on artifieial defolintion with cyanamid dust as « means of speecing up
the deying out of soybean plants at maturity, fo make carlier com-
bining possible,  The teehnique is still in the experimental stage, not
yet reasdy for recommendation, It is poessible that avtificial defolia-
tion iy become un economical peactice under some conditions (4).
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The major gnins from the ndoption of the combine have no doubt
been realized, and the influence of further improvements in havvest-
ingr on the future trend of soybean produetion will be relatively minor.
Nevertheless, further advantuges may ncerue in terms of additional
combines in some areas, and improvements in machines and their use,
which will stil] further rednce the estimated 9 percent of harvesting
loss. A striking parallel may be drawn hetween the influence of the
cotbine on the yield of soybeans and the influence of hybrid corn
on the yield of corn. In earh case the innovation has brought vapid
and marked results in a short span of years and has been almost
universally udopted in the major areas of production, although some
additional gains will come s relinetients are developed.  The mujor
clfects nre now evident.

RELaTive Costs anxp RETURNS

Some data drawn from form-aceount records in IHinois may be
used Lo ilusteate the general reintionships involved between corn,
soybenns, and small grains, in terms of computed returns.  In table 8,
nel returns for these crops are shown for selected years from 1937 to
1946, The returns vary with Auctunting yields and prices, but it is
significant that corn always appears to be most profitable, followed
Ly soybeans and then by oats or wheut.

Tanve 8.—Noybeans, carn, oals, and winter wheat: dverage nel re-
twrns per acre on ferms keeping farm-gecoun? vecords in Champaign
and Piatt Counties, L., specified years, 1937-19461

Oats Winter

Year Soyheans Corn whent

e i [ .

Dollars ¢ Dollars Dollars Dollars

1937 . e 3.12 i 12,14 2, 64 —{0. 50
1989 . e e acmanne .75 0 10, 22 —&, 54 204
1 I 25, 84 20. 09 —. 3l 7. 14
[0 B 24. 6B 44, Gd 7. 642 8. 52
1945 . e mmm—a———— 24, 62 4. 66 16. 85 [nomooao
L 1 T P 33 21 66, 76 14 41

1

1 Db From cost necounts supervised by 1L Apr, Expt, Sta, (46).  The number
of Turmers keeping records on the project varied from 30 in 1937 to 24 in 1946,
Duta are for all the (rmers reporling each erop—at least. 20 farms in each instance,
exeopt ns follows: Oats—106 farms in 1939, 17 in 1943, aod 18 in 1945; winter
wheat—15 furms in 1037, 16 in §939, 13 in 1941, 5 in 1943, 2 in 1946, and none
in P45,

With the prices prevailing during this period a similar relative net-
return situation will be fonund in most parts of the Corn Belt where
soybeins arve grown.  The precise relationships differ considerably, of
cowrse. It is evident that corn has first choice in putiing together
the mosi profitable farming systen. The proportion of land devoted
(o soybeans and other ¢rops is inflnenced in turn not only by the com-
puted doflar return but also by the other management factors pre-
vieusly mentioned.  Having once reached a general adjustiment with
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respect Lo the manngement factors, however, shifts between crops are
likely to be determined chictly by changes in relative cosis nnd returns.

Let us look at trends in l[)la gross returns per acee from soybeans,
corn, ntid vits; over the period 192517, using Tllinois as an example
(tuble ). These vaiues nre simply the product of avernge yields and
nvernge prices.  We have already examined the trend in the prices of
these three commodities and noted that the prices of soybeuns in the
19:20's were high because the demand for seed use and otlier specinl
pirposes took up most of the limited supply of beans,  As yields were
low during the same period, the average acre values do not appenr so
Wigh ns the prices. Dnring the war yenrs, the acre returns for soybeans
buproved relative to the mmmediate prewanr period, and also relative
o corn. "The wain relative to corn would have been greater had not
the influence of hybrid seed and other fuctors inereased yields of corn
more rapidly in this period.  As an average for (he war years, the
rross nere relurns for soybeans were about 10 percent higher than
were the reiurns for corn, compared with the 1935-39 base.  As vosts
rose less rapidly, the change in net retirns en the higher price level ean
be considered as even greater.  Acre returns from oats rose percent-
ngewise about as much as soybeans during the war but the much greater
spread at the higher price level made them less attractive,

Tanre 9.—A verage value per acre for soybeans, corn, and oats, Hinois,
1925-20, 19.30-34, 1935-39, and annvwal 1950-47 end tndew numbers
(19.85-39— 100)

Index numbers

Average valuc per acre (1935-39= (00)
Period or year R

Soy- \ Say-

oS Corn | Qats beans Corn Oats

Dollars I Doltlars . Doflars P Percent | Pureent | Pereent
1925 29 ... wama] 2532101 20130 12,31 150 115 128
1030 34 N - I A S I 2 77 a6 638
1935 46 e L 16027 23004 9. (2 ; 100 00 100
1840 - S URS o 20,23 14,000 01 11 150
1N - = N ; 39.22 17063t 204 166 183
1913 . oodd 80 ¢+ A8, G0 19, 11 [ 207 206 199
1444 e LSRG 5300 24. 09 | 232 2244 250
14941 o . Lo A& BG D 4T GT 23 51 208 202 234
1945 . . . AL G0 P B 260 30082 256 i 238 320
1936 o Ol 22 86, 07 3. 80 3 ¢ 304t 362
1047 1 S ee. B0UHO G D046 3745 . 3710 3RY 389

i ] !

! Pretiminary.

Information on trends in costs is rather fragmentary, especially
iF comparisons oxlending back to the earlier years arve wanted.
The inforumtion in table W) wag taken from the cavefully kept
cost records for Champaign and Pratt Counties in 1linois, in the
hewrt of the soybean region.  The acrenge covered in the early
2 E 26 period issmall, but s probably sullicient 1o give atroe picture
of the changze In that aren. Belween 1924-26 and 1437-39 the input
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of mun labor was reduced from 12 to 4 hours per acre and the transi-
tion from horse to tractor and binder to combine was practically com-
pleted. Only a very slight change has oceurred since 1937-39 in

hysical costs of operation. The timing of the fransition has been
different in different parts of the Covrn Belt but not greatly so. Mech-
unization has also reduced man labor on carn and oats and other crops,
but not to the extent that took place in the case of soybeans. The
combine and its selution of the hnrvest-und-yield losses probably was
the primary key to the problemn of cost reduction for soybeans. The
combine benefited small grain too, but the udvantage gaied over the
binder and thresher was less and wus offset for mapy farmers by the
loss of straw needed for Hivestock.

Tavte 10—Labor and power inputs per acre for soybcany on furms
leee ping cost records in Champaign and Piatt Counties, 1., arerages
2925260, 1037 -39, and 1045 460

 Aren eove Averes | - i,
Period ;\r;::::im ] \:ilr;:f"e T Man Horse Tractor ¢ Truck
. Aeres Puskels Howry Haurs Hours Miles
1924 26, . _ ... i 167 145. 8 1213 27. 03 113 ®
1947-39  ..... 1,833 30.0 - i 10 .88 - 2,042 1. 09
L6 . oL 2, 16T . 24. 2 ; 4. 19 ) ) t 3.00 | 1. 58

1 Based on dala Srom 1) Agr, Expl. 8ta. (46, 47).
2 Not reported,
3 Negligible.

In suminarizing the historieal explanation for trends it appeavs that
the physical and agronontie background furnished a setting which
mainly limited soybean expunsion in the Corn Belt to the more level
nrens nnd 60 elimatic zones for which adupted virieties were avail-
uble.  Tie nddition, the general congidernttong involved in crop se-
quences and crop sud livestoek relutiouships furnished gonie tiwmits.
Dut within these lmitalions there 15 cansiderable flexibility for ex-
punsion or contraction of sovhean aerenge.

During the earlier part of ihe expansion, inportant elements in the
explunation of trends were the development of murkel outlets. the
evolution of wreading wnd marketing machinery, and the introduction
of the ceop into additional areas and into the hands of farmers who
were not [ully acquainted with its possibilities.

Probably the chief elements in improving the relative returns from
sovheans have been the reduction in costs lﬂmugh mechanization and
the mmcreage in acre returng from higher vields. The war expansion
was brought abont primarily through higher relative prices.

For the fulure, now that the crop is firmly established, acreage
changes ure likely to be closely related to changes in relafive returns,
The main }ms.‘sihifities seem o lie in the direction of improved varieties,
but the putlook in regard to rice and demand may be even more im-

portant.
ESTIMATES OF FUTURE SUPPLY

The process of making estimaies of the future is in one sense a re-
versal of the appraising of past fvends.  In studying the past, the ac-
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funl Lrends are evident and the 1ask s to explain the causal relation-
ships. In osking forward, on the other hand, it is necessary to begin
with an estimale of the causal influences that ure expected to operate,
to weigh and bulance them, und then to attempt Lo nerive at an estimate
of the Forward trend, The more that is known about the past be-
havior of the cansal factors, the more confidence can be placed in esti-
mutes of their future performance,

In the case of some commocdities carveful statistical studies of pro-
duction responses to price and other fuctors in past periods can fur-
nish o useful basis for estimating future responses. In the enze of
athers, the projection of (rends (hatl have been roing on steadily for
same time may be a fairly simple and safe procedure. Tn still others,
some form of the methed of budget estimates hus been used with fruit-
ful results.  But in the ense of soybeans the historien] record is so recent
nnd so dynamic as to muake any of these methods of doubtful value, if
usetl alone, "This weans that o larger element of careful judgment is
nevessary in enreying lorward an interpretation of past responses and
it meansalso that special atfention must bs given 1o new factors which
may be expected to appear.

ALTERNATIVE Price RELATIONSUIPS

Amilysis of the wartime expansion, for exaniple, indicates clearly
that sogbein prodiction does respond to changes in relationships
between prices. Future changes in relative price relationships
will affect the uereage and production of soybeans, and competing
eraps, nud different relative prices will have different effects. In order
ty separate the problem ot response {o price from that of vespouses
1o st faetors, the provedure vsed in this anulysis makes separate esti-
tites for each of theee alternative sets of relative prices. The three
sels of relntive prices were expressed as ratios between the average
United Stutes Favin prices of sovbewus aod corn. The ratios were
20, LG, and L2 The middle yatio represents a price situation slightly
hetter tian prewar but below the averdage relationship of the war vears,
The upper and lower ralios represent o range between which relutive
prices might stay for some length of time under very fuvorable or
very unlavorable conditions during the next decade.

I nsinng caeh of The alternative price assumptions, any varviations
in the Turnre demsnd situation are held in abeyvance for the thne
behg, while aitertion is centered mainly on the production and cost
Inctors that arve likely to affeet the comparative ndvantage of soybeans,
With ench price assumption, however, some nitial attention has to
be given {0 how thig situntion compares witl bistorical price relation-
~hips. The middle rativ of L6, s just pointed out, will be nferme-
dinte belween prewar and warfime, T we could assume that the war
and postwar acreages of sovbeans and other erops had reached an
approximare bulinee, sonwe deerease in acrenge would be expected to
resitlt from the Jower relative prlee situation, other factors remaining
she same. Shntlarly, with o ralio of 2.0 one would expeet an inerease
aver wartine levels of avreage. But the assimphion that wartime and
revenl nerenges were in balanee from any long-rn point of view is
Dp s serbens question, Conseguently, soive consideration must first
Lo wiven o Lhis problem,
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Barancine PreMaNeENT Crorpine SyYSTEMS

Agronomists believe that even on level lands of high productivity
& certain balunce between intertilled erops, close-growing crops, and
sod erops will be necessary over any length of time if a profitable
peenmnent farming system is to be mnintained. This balanee will be
different on different kinds of soils, with different types of farming,
with different cvop combinrtions, und with differences in generat man-
agement.  Differences in the structure of prices will probably also
affeet the balunce. But there seems to be almost universal agreement,
that wartime emergency cropping resulted in extending the propor-
tion of intertilled crops considernbly beyond the long-time muargin of
safoty, Forn few years there is sufficient flexibility to carry a highly
depleting crop program suecessfully on an emwergeney basis, but over
A longer period the yields will probubly decline unless move grass is
included in the cropping patiern, The increased use of commorcial
fertilizer and mantre, the better handling of crop residues, the use
of cover vrops, contouring, and other praclices, will greatly help in
soi | imintennnee-~but still the probiem of bulance will remain. 'he
more obvious instances of overeropping have ocearred on sloping
lands and inomany areas of this kind the farmers have quickly reCog.
nized the problen. Bal even in the areas of level laud it has become
nserious sihiad ion on some lnrms,

Another phase of the whole question of balanced cropping has been
brought to the fore hy the development of higher vielding strains of
nearly all ernps. The higher yields of hybrid corn, of improved vari-
eties of outs, of soybeans, and even of legume hays, represent a much
greater deaft on the fertility of soil than was made only a few years
ngo. Unless inevensed use of fertilizers or other practices ave sulli-
vient to offvet the depleting effeet of higher yields s(ill wmore attention
must he given to liniting the intertilled acreage to a safer level,

Various estimutes of the desirable level of intertilled acreage that
have been mnde for the Corn Belt invelve reduetions from wartime
levels varying from about 7T million ucres to about 13 million acrcs
(H. 44y, Bt scems evident that the probable adjustment s likely to
be closer to the lower extimaie. On  veduced acreage the competition
will be very keea between soybeans, corn, and other intertilied crops.
EH should be pointed ot in passing that with soybeans in the picture,
the proportion of intertilled erops can be somewhiat higher than would
have been the case H the erop had not come info the Corn Belt, beeause
it has favorable effect= on the soil snd on following crops, at least
under conditions of level land. On sloping lands it is possible that
soybeans have mude the situntion worse in this respect.

Reramive Tuexns v Provucrion Costs

After The problems of prices and unbalanced emergeney cropping
systems, the ether major question affecting trends in sovbean acrenge
and preduction in the period abead is the malter of relative changes
in production efficiency. This question has been partiatly covered in
the earlicr discussion’ of past trends, Trom that considerntion i
appenrs thal an upwaed trend in sovhean yvields greater than for
competing crops may be the most influentinl factor in the relative
production costs,. Work on variely improvement is expected to bene-
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fit & number of crops materinlly, but for the next decade the effects
promise more for soybeans, In the case of sotme of the competin
crops, u lerge part of the breeding and variety-improvement woxh
is pointed townrd resistance to disease. This is true of oats, for ex-
ample, in which the striygele belween the plant breeders and sinuts,
rusts, and other diseases seerms to be unending,  If soybeans should
dt‘vvlup sonie serious disesses, this might l'l(‘.itl_} change the outlook on
Lhe variety-improvement freul. ‘ao far, this does ot appenr to be
Jikely in 11)10 nexl deeade.  Brown-stem rot, the most serious soybean
(IIH(‘IIH&‘ feund in the Clorn Bell, seems to be effectively controtled by

d-yenr rotntfion. This and other diseasvs that vepresent, potentinl
”lI'l'il(S are being studicd in an intensified progenm of diseuso re-
senreh {1,

The develspment of more balanced eropping systems may contrib-
ute (o n relalively stronger position fur soybean yields, because the
erop sevms (o respond well lox ligher level of muistuined soil fortility.
An altsetting fuctor may be (he inere: wing use of connnereinl fer-
ihzers tlnmurluml‘ the (‘orn Beli. Soy beans do not respond ag much,
immedinte I\, to the application of ferlilizer us do olher crops. 'They
will benefit, but ot a laier stage in the crapping sequence.  Conse-
quently, the Tertilizers will usuall) be applied 1o other crops which
will therefore gnin more from the inerease in this practice,

Prospective vlmrw_us in farm machinery, egipment., and associated
labor practices do not seem likely to benefit one crop much more than
another with respeet to loweeing the costs.

‘Chese nre some of the general considerations on the side of produc-
tion costs which muy affect future trends. To translate them into
conerete estimates veguires n more specific approach. A detailed pro-
cetlure was therelore develaped to utilize the judgments of a munber
ol people inarriving at estiiales for various seginents of the problem.

SrrrLy Esrivarss

The delailed estimating procedure that was adopted, fivst attempted

(o make use of the combined judgments of Siate experiment station
connillees, snd second, io .lpplun{'h the aver-nll estimates on the
I.‘d».l‘-. of an area-by-nrea appronch. The most complete estimates were
developed for the two lending soybean States—Tllinols and Towa.
The estimales for other States in the Corn Belt and i other regions
wprt- developed inoa sinihine way on the basis of earlier ‘umlyaus n
the production-ndjustinent studies and with the use of supplementary
materinls,

Tn each State the muderials eollected in the several years of work
on the production- ll|J!IlIlY and pm(llutmn .uljuslmunr studies were
drawn un heavily (47). The uselilness of these materials lay partly
tin (e Faer that dl'lllll] i"wllllmll“‘ of soybean aereage and produetion had
heen made nnder specified assiumptions, partie -ular ly in the bench-mark
stuedy 543 and In the backgromnd jeformation and datw that had
been eolleeled,

The State experiment station committees in Town und Illinois econ-
sistecd of teehmieal speciabists and eeonomists who eavefully reviewed
preliminary vstimates prepared by those working intensively on the
project, and then wade suggestions for revision. The estimates
finally reached are the Il‘ap(lll‘\lllllllj ol the author but the assistance
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rendered by the State committees was invaluable. Sepurate estimates
were prepared for ench type-of-furming area in Town and Illinois and
were combined to mnke the State estimates. For cach type-of-farming
aren, historieal dutn were examined and account was tuken of the phys-
ical charucteristics of the aren, in estimating profitable future adjust-
ments. The over-all trends in variety improvement and in other fac-
tors uffeeting yields und the intervelationships of competing crops
were separately considered for ench aves in the liglit of its churac-
teristics,

The forwnrd trends estimated for different type-of-farming avens
varied considerably. Some of the most obvious ifferences were re-
lated to the expected changes in areas of sloping lund in which the
emergency expansion in aerenge had gone too far,” Differences velated
to type of farming, particularly as hetween Hvestoek and eagh-grain
wrens, werw purticulirely noticenble.  In the lvestock avens a lergrer
propartion of the cropland was required for feed crops. Soil dif-
ferences nffected the results appreeiably in areas in which claypan
sotls predominnted, s in sonthern THinoig and Indiaun and in north-
enstern Missourt,  In these nreas it has been found that soybeuns do
especially well as compared with other erops.

In linois and Loww, farm cost-aceotnting vecords extending bicls
somp years on farug that grew soybeans were helpful,  To obtuin
additionn] information for this anulysis, some special worle was under-
taken with groups of farmers in four counties in cach of these two
States. The counties were selected to represent important type-of-
farming sitantions in which postwar adjustment of soybeans might be
expected to be different.  In ench county a group of representative
furmers met with the cconomists working on the project; alter exam-
ining historien] data for the county and typieal farin budgets, the
group tried to estimate the probable shifts in soybean prodiwtion for
cuch of the nssumed price situntions.  Their reasons for making cach
set of estimates were carefully vecorded and used in evaluating the
results (75).

In addition to this specinl work in cight counties & mailed inquiry
was sent; to u considerable list of sovhean growers in Towa and Illinois;
returns were received Trom about 180 growees.  Some of the questions
in this inquiry covered growers’ reactions to soybeans and their general
inlentions with respect to long-run acreages under specified price
assumptions.  All of this information was used in preparing the esti-
mates by type-of-furming aveas, which weve reviewed by the State
committees and were then revised in accordance with theiv suggestions.

Irnixots axo Towa Beroravres—stimates of soybean aerenge, yield,
and production for Iown and Illiteois resulting from this process are
shown in table 11. Tt should be noted fhat the estimates were made
sepurntely for acreage and yield, and the production datn represent
simply the product of acreage and yield. Lhe 1955 estimates for the
1.6 ratio indicste somewhat more recession from emergency lovels for
Towa than for Iineis, ns might be expected consideving thedifferences
in average type of farming between the two Staltes, The percentage
changes ns between the higher and lower priee ratios are also different.
The ¢lasticity of supply in JTowa both for high and low prices appears
to be greater than i Ilinois.  The low price vatio of L2, for example,
resulted in 50-pereent reduction from the estimated level for the 1.6
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ratio in Towa, compared with only 25-percent reduction in Illinois.
The higher ratio of 2.0 was associated with approximately a 25-percent
inerease in Yown and about a 12.5-percent increase in Illinois,

Tasin 1l.—Aereage, yicld, and production of soybeans harvested for
beans, Illinots and Towa, averages 1935-39, 1943-}5, and estimated
1055 at aliernative price ratios? '

1955 price rotios ¥
Tiem Unik 1035-39| 1042-45
2.0 1.6 1.2
iHinoiy;
Aeres . . oo 1000 . _____ 1, 403 3, 476 2, 700 2, 400 1, 800
Yieddaee oo oo Tushels, ... .. 20. 5 20, 8 25, 0 25. 0 250
Production.__| 1,600 bushels.| 31,009 72,408 67,5080 60, 000] 45, 060D
town:
Avrogo___ ... 1,008, .o ve 338 1, 878, i, 5001 1,200 600
Yieldo.. .. ...] Bushelso__._. 18,1 19. 4 2. 0 24, 0 24.0
Praduction__.1 1,000bushels__! 0, 3200 36, 521 36, 000| 28,800 14, 400

) The estimnles for 1955 are not forecasts,
* Natio of prieo of soybeans to price of corn.

Egroarares vor 1k Covx Brir axp Ovarr Rectons.—An extension
of the estimates for Town and Illinois to the rest of the Corn Belt
and the development of estimates for the other producing regions
were undertaken on the basis of less detailed work but with the same
general principles in mind. The vesulting estimates of acreage are
shown in table 12, and these of yields and production in tables 21
et 23, (They arve not forecastsg
Lanwy 12.—slereage of soybeans harvested for beans, United States

and specified groups of States, averages, 1935-39, 1942-45, und esti-

mated, 1955, at aliernative price ratios?

Aver- Avor- 1955 price ratios 8
Group 2 1055~ | 1933
30 45 2.0 1.6 12
100G | 1,000 | 1,000 | 1,000 | 1000
_ acres teres acres acres acres
Coen Belb_ L __ 2, 604 8, 502 G, 750 &, 700 3, 875
Taake StafeS oo 44 474 465 480 302
Plaing SInEeS e 7 275 285 215 133
Pelin States. nwnom e 97 384 410 320 105
Mlaniie States oo 200 397 365 310 185
Al other Slates oo a1 259 223 175 1i0
United States.......____ 3,042 1 10,206 | 8,700 7,200 4, 800

! The estimaies for 19535 are not forceasts.
2 For States ineluded in each group, see table 1,
¥ Ratio of priec of soybenny (o price of corn,
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Within the North Central States developments in the past year or
so have been especially notable in Minnesota and Missouri and in
western fringe arcas where the percentage upward trend has been
greater than in the central Corn Belt. These developments have
oecurred partly as o result of the development of varieties adapted
for these areas and partly as a vesult of the more recent recognition of
the place of soybeans in the crop economy. Some further progress is
axpected in the development of varieties for these areas and this will
probably place soybeans in a relatively stronger position.

Although the acreage for processing is a very small part of the
total production in vegions outside of the North Uentral States, some
speeial factors are of interest in each of the other regions. 1In the
Delta, for example, mechunization of cotton production may cause
sotne increase in soybean acreage in the new cropping systems that will
develop. In the old producing region along the Atiantic coast it dees
not appear that much increase In soybenn acreage will take place
hecause of the relatively strong competition from vegetable erops and
dairy and poultry production. Throughout the other States in the
South and in the Northeast the place of soybean production for beans
seemis to be very smull, aithough some progress may be made in devel-
oping better varieties for these conditions. Tf the ucreage of hay and
forage varicties is extended in these areas it will call for an increased
production of soybeans for seed rather than for processing.

Uxrren Sreares Soaorary—In snmmarizing the total picture of
soybeun acreage and production in the United States it appears that
smajor interest will eontinue to center on the Corn Belt. The esti-
mated acreages for the United States under the three alternative
price assumptions ave 8.7, 7.2, and 1.8 million acres, with cotrrespond-
ing production varying trom 191 to 107 million bushels (iable 13},
As compared with wartime and emergency levels the above estimates
represent some reduction, but most of the adjustment would occur
on farms on which too high a proportion of the cropland has been
kept in intertilled crops. At the intermediate and higher price level
there would actually be some increase on the most favorably situated
furms,

Tasry 13.—Aerveage, yield, and production of soybeans harvested for
beans, United States, wverages 1936-30, 1942-45, avnual 1946-47, and
estimaled, 1055, ut alternative price ratios?

r ¥

t P i Prodoe-

i Yield tion

—— ].._-....-. L em e s ——— e
1

Afiftion

Ttem ! Aeres
|

Avorpge: i 1,000 acres Buzhels fieshels

FOBBBD oo e . _ 18,
194215 10, 296 18.
1046 LT ¢ 0,806 ; 20.
i i1 125 16.

| 8700 22
: foTo00 22
r SRR [ 4,800 22,

ab
100
201
181

131
1539
147
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L Th("l'sl imates for 1955 are no! Tareeasis.
2 Pretininary,
¥ Ratio of price of soybeans to price of cotn.
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In arriving at these estimates it wus assiimed that conservation prae-
tices will be emphasized to a greater extent in the next few years than
they were during the war. 1t was also estimated that furmers will
follow pructices that will muintain soil productivity at a level prof-
itable from the long-run standpoint. In the ubsenee of favorable cir-
cumstances for wider adoption of such practices, the acrenge of inter-
tilled crops may not be reduced ag much as has been estimated. This
would also menn that these estimutes of soybean aeveage would be
somewhat too fow. TIn some of the newer areas in which the erop
has shown good performance in vecent years, the acreage may remain
ut higher levels tLan estimated if experience continues to be favorable.

The estimates just reviewed are not forecasts, they ave “conditional”
estimates. It ig probable that the actual adoption of conservation
practices by 1955 will be less than has been assumed here. With
simaller acresges of small-grain and sod crops than are implied,
acrenge of soybeans may easily be larger than estimated above,

The interpretation piieed on the alternative price assumptions by
technicians and others working on the estimates may also have resulted
in underestitnating the acrenge of soybeans that would be associated
with & given price ratio. During the war, the soybean-corn price ratio
wveraged about 1.7, as compared with 1.4 in 1935-39. Yet the prevail-
ing opinion was that w ratio of 2.0 would be required to maintain
the wartime level of acreage. Experience since the end of the war
suggests that a ratio somewhat lower than 2.0 wounld maintain soy-
bean acreage not far below the wartime level, Consequently, price
vatios about 10 percent lower than the 2.0, 1.6, and 1.2 alternatives
muy be enough to bring forth the estimated acreages with the con-
servation practices asswined for long-run maintenance of soil fertility.

LONG-TIME DEMAND AND MARKET OUTLGOK

Inestimating the long-time demand outlook for soybeans the histori-
cal record of utitization is Arst exumined (table 18}, In the early
yeurs of the record, seed and feed were the principul we 3 for the soy-
bean erop. The year 1931 was the first time Lhat processing look more
bushels than seed. The situntion in the early years resulted not only
from the lack of proeessing demand but wlse because the acreage grown
for hay, grazing, und plowing under, constitufed o large part of the
total soybean acreage. The seed demund for this acveage was there-
fore relutively important. Feed uses were also important, partly
because, with the available processing methods, soybean menl did
not, have the technical feeding advantage over the whole beans that
has since developed.  Need and feed uses have increased over the years,
but processing hus now become by far the most important outlet for
the cvop, pariicularly for the part that is sold and enters commercial
channels.

It 15 clear that an appraisal of the fature outlook should be in terms
of the market ontlets and demand for processed soybean products—
soybean oil and soybean meal. ‘These are joint products, in the sense
that they are produced together in constant physical proportions. Ik
is true that historically the percentage of oil yield has increased maod-
erately as processing methods have been improved, and some farther
tnerease i oil yield will be obiained as a lnrger proportion of ihe crop
is handied by the more eflicient solvent precesses, Some varintion oc-



http:associat.eu

44 TECHNICAL BULLETIN 966, U. S. DEPT. OF AGRIGULTURE

cure from year to year with fluctuations in weather and yields. There
is also the possibility of some increase in oil content resulting from
improvements in breeding for higher oil content. But in the muin
the joint physical proportions are constant. ]

A unique technical circumstance about the physical proportions of
oil and meal in soybeans as conteasted with other oil crops should
be noted. That is, that the ratio of meal to oil is much greater than
in the other major oil seeds. Soybeans produce nearly twice as much
meal per pound of oil as cottonseed und about three times as much as
flaxseed. With the usual relative prices of meal and oil, the values of
soybean mea] and soybean oil from cach bushel of soybeans have been
roughly equivalent. ” In the other oil crops the meal has been a by-
product, making up a minor part of the total value.

About as much attention therefore must be given to the future out-
look for soybean-cil menl us for soybean oil when sizing up the total
demand situation. Which will be more important in the period ahead
will depend, of course, on the relutive strength of the various demand
factors on either side,

For both oil and meal attention must be directed fivst to the general
factors affecting the total demand for fats and oils on the one hand
and the totsl demand for high-protein feeds on the other. Equally
important may be the special factors affecting the demuand for soy-
bean oil and soybean meal within the general demand framewor{;.
The latter inchudes n consideration of the supply outlock for compet-
ing fats and oils and for competin{g; high-protein feeds. Even though
the general demand sitnation might indieate little change, a decrease
or increase in the supplies of competing products might greatly

change the demund for soybean products,

Another set of factors influencing demand and market outlets for
soybeun products may be the progress in technology which will im-
prove the qualities of or lower the costs of processing soybean oil
or soybean meal (J6).

Marger OurLETs For Fats anp OiLs

Estimates of the over-all outlet for fnts and oils in the United States
have been made on the basis of relative prosperity and sustained
employment (72). The total comes to about 12 billion pounds ot fats
and oils for 10559 Before the war about ewo-thivds of the disuppear-
ance of futs and oils in the United States was for food uses and one-
third for nonfowl purposes. The 1955 esthnate assumes zbout the
sume per capita food consumption of futs and oils as in 1935-39.
Long-run dietary factors do not suggest much, if any, increase in per
capita nse of visible food fats. People will tend fo_consume more
invisible fat in whele-milk products, meats, eggs, and the like, than
beforc the war and will not care to consume a inrger quantity in the
“visible” form,

The nonfood uses for fats and oils include soaps, paints and var-
nishes, linoleum, printing ink, and a host of industrial uses. I'he pev
capitn use for these products is expected to expand in good times.
There will be some offsetting civcumstances like further development
of synthetic detergents and soap substitutes, synthetic resins, and otheyr

* Assuniing x totnl United States populalion of 150 million.
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materials, but these are not expected to change greatly the tendency
townrd increased per eapita use of fats and oils for nonfood purposes,

'The historical trends since 1924 in the production of soybean oil
und other vegetable oils from domestic materials are indicated in figure
10. The rising place of soybean oil in the vegetuble-oil total since
1930, and especially since 1937, is striking. The total of the other

POUNDS T I "
IMILLIONS ?
| VEGETABLE QILS | . ]
{CRUDE BASIS)
3000
SOTBEAN QML
L Tolal i
2,000 _ oy —
1.000 <olf i OTHER VEGETABLE OILS.
[+
TONS T }
ITHOUSANDS |
L OILSEED MEALS |
LINCLUDING CAXE)
8,000
- Total -
L
4,000 - SOYEEAN OIL MEAL w—r—er—
2,000
DTHER OIL MEALS 4
° o

1925 1930 1935 1940 . 1945 1950
YEAR BEGINNING OCTOBER
BAE 4477

Frouvre 10—FProduction of vegetable oils and cilgeed meals from soybenns andg
other oll crops, dowestic manterials only, Unlted States, 1924346,

vegetable oils has declined somewhat over the whole period; soybean
oil has not only oftset this decline but has provided a very substantial
increase in the total output of vegetable oil.

Changes in the production of ndividual fats and oils during recent
years, compured with the average for 1935-39, show shifts in the out-
puts of xninmml fats as well as in vegetable oils {table 14). Butter
production hag been reduced because of the increased outlet for whole-
milk products of higher value. ‘The other aniinal fats, with the ex-
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coption of marine oils, rose considerably with the increased level of
livestock production during the war.

Among the vegetable oit;, linseed o1l showed the greatest Increase
after soybean oil, and although small absolutely, the percentage in-
creases in corn oil and peanut oil were high.

TasLe 14.—Fats and oils produced from domestic materials, and net
trade, United States, average 1935-39 and annual 1943-46

5

Year beginning October !

Average, y .
paaretel 1013 | 1944 | 1945 | 1946

Aliltion | Alitlion | Million | Millien | Million
pounds | pounds | pounds | pounds | pounds
Butter (sctual weight) 2, i78 1, 843 1, 751 1,453 1, 678
Yo DO I M 1 3, 267 2, 118 2,107 2, 309
Tallow, prease, and other ? 1,216 2,179 1, 990 i, 877 2,073
Marine o8 oo amaaaa 262 167 220 175 129

Toial animal._—__._....| 5426 7,486 | 6,070 | 5, 612 8, 279

Cottonseed oil 1,437 1, 179 1,303 1 1,002 1,011
Soybean oil 324 | 1209 | 1,347 | 1,415 1,531
Linseed oil 207 802 416 563 406
138 214 217 183 250
Peanut oil 135 99
Dive oil, edible 6 2
Tung oil 2 11

Total vegetable 3, 5587 3,275

Total production (1,013

Net imports 2
MNeb exports 3

Total production and ned
trade 10, 356 8, 830

! Fxcephb ay noted for imports and exports.

? includes neat’s foot oil, wool grease, and very small quantities of unelassified
vegetable oils.

¥ Datn for calendar years beginning in the marketing yesr indicated. Imports
inelude oil equivalent of importedt materials, principally flaxseed and copra. Ex-
ports deo not include oil equivalent of ollsceds exported.

The production prospects for about 1955, for each of the fats and
oils, have been examined in the report referred to earlier on the basis
of general assumptions involving normally full em ployment and pros-
perous business conditions in the United States and comparable con-
ditions abroad (72). These estimates indicate a total domestic pro-
duetion for fats and oils other than soybeans of about 10 billion pounds.
Assuming an import of a little less than n billion pounds of oil eguiva-
lent, this leaves an estimated market outlet of about 1.2 billion pounds
for soybean oil. The total estimate involved some increase in animal
futs and some reduction in vegetable oils from wartime levels. Seme
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increase is expected in livestock fats from a sustained high level of
cattle and hog production,

Turning to the vegetuble oils, cottonseed oil is tied to the produc-
tion of cotton fiber. Future production may be higher than some of the
recent emergency years but is not likely to rise ubove the prewar level
of output. 'The output of linseed oil is likely to remain at higher than
prewar levels, although lower thun wartime peaks. Similar state-
inents can be made for peanut oil and corn oil

Worep Trexps 1x Fars axp Ous—World production and trade in
fats and oils was affected more by conditions arising in World War 11
than in uny previous conflict. The great destruction of livestock and
the slow recovery of livestock numbers huve rvesulted in a great short-
age of domestic fats in many European countries. Whaling practieally
censed during the war. The coconut- and pulm-oiI-procTucing arens
of the Philippines and the Dutch Eust Indies und the soybean areas
of Munchurin were cut off from. the western nations.

Recovery after the war has taken longer than had been anticipated
and the increased livestock and soybean output in the United gtates
has been badly needed.  Whaling 1s being resumed, however, Philip-
pine copra production has increased rapidly since the war, and world
livestork numbers will soon increase. Moreover, extensive new plant-
ings of the oil pulm and of peanuts in tropical Africa promise to swell
supplies within a few years.

Estimates of the world production of fats and oils in 1955, under
favorable conditions, run in terms of one-fourth to one-third higher
than 193539, with world net exports perhaps 20 percent greater (12,
p- 13). This may easily meun that the United States may huve a net
import of u billion pounds or more of oil equivalent mainly from co-
conuts, palm oil, and flaxseed or linseed oil,

RoLe orF TecuxoLocy

Chemiecal technology In the processing of fats and oils is more
significant than in the vagse of most agricultural preducts.  There is a
long history of advancing knowledge in this ficld and new develap-
ments ave constantly occurring over a wide front. These affect the
utilizution of fats and oils for food, soap, paints, and scores of indus-
trinl uses.  Some changes in technology tend to widen the market by
opening entirely new uses, and others by increasing the range of sub-
stitution between different fats and oils,

Soybean oil has benefited from technology both from the general
widening of the market and frowm developments that have increased
its range of substitution. ‘Lhese changes do not appear to be reflected
in much more favorable prices for soybean oil (tuble 23). DBut this
does not meun that there hag been no relative effect on prices. During
1he recent period the expansion of the output of soybean oil has been
s0 great as to mask what would otherwise have appeared as a change
in relative prices. Changes in technology that wre still in the initial
steps are likely to have even greater influence in the years to come.

Hydrogenation was the outstanding development among several
assoctated ndvances during the last generation. This is a process for
hardening liquid oils into solid fats by the addition of hydregen to
the unsaturated fatty acids.
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Along with hydrogenation there were other substuntial advances in
the technology of processing fats and oils and in preperring then: for
use in the food industries.  Similarly in the noutfood and inclustrial
fields a continued stream of new technology has greatly maodified the
production of soaps, paints, and other industuial produets.  Tn Ger-
many, synthetic futs have bren developed from coal and considerable
guantities were manufactured during the war hecause of a shortage of
naturnl fats,

Recent research in this country has resulted in several processes
for praducing high-guality drying oils and Tor improving '}m)d fuls
und oils by preventing the development of undesivable flavors. A
dehydrating process applied (o costor oil made it possible to use this
oil in the drying industries during the war. The development of
suitable antioxidants for lard now nudies possible the production of
bland shortenings from animal fats, Initial commercial success with
this process indicates that it may be w notable further step affecting
the interchangeability of fuls,

Enormous expansion in the production of soybeans in the United
States has divected mueh attention to the processing methods for
soybean oil, In s characteristies soybean oil may be said to be rather
infermediate bet ween food oils and drying oils. Tence research etforts
have been devoted to improving its qualities in boih felds. Lack
of stability in flavor has been one of the chiel difliculties in using this
oil in food preparations but definite progress has been made in over-
coming this problem. ‘The wartime findings of German ¢hemists
recently mide nvailable have been helpful,  Several current resenrch
projects at the Northern Regional Rescarch Laboratory of the United
States Degrotment of Agriculture, as well ws =imilar projeets in indus-
tria) coneerns, nre vigorously pursuing the seurch for u morve etfective
and ellicient methwd of eliminating or preventing the development of
objertionalile flavors {4, 04).

One of the most proniising new provesses is “Fractionation.” By this
ts mosint the physical separation of an oil info two or more fractions
or segments, each differing in chenieal structure. Ir the case of soy-
hean oil oue Tracfion wounld be a superior Food oil and the other a better
drying oil. Pioneering research in this direction hus been carcied out
by the Northern Regional Research Laboratory and by several indus-
(rinl laboratories. A few commercinl coneerns have been building
Fractionalion plants and al least one has had such a plant in operation
forseveral years,

Other processes for sepnmling soybenn and other atls have been
studied amld have been usal with some suecess. They include frae-
tional distillation, crystallization, selective adsorption, and molecular
distillation,  Distitlation procedures ave at present the most important
of the fractionation processes and are used commercially by several
companies.  With improvements likely to follow, fractionation may
beeowe as striling o landmark in the history of the technology in fats
and tils as hydrogenation.  Like hydrogenation, it operates to increase
Lhe ringe of substitution pessible between different fats and oils,

Development of fatty derivatives for industrial use is another field
ul current chemical research that holds promise. The (atiy acids that
siee Tonnd in the veretabie olls are o noteworihy source of caw mate-
rinds Tor manu facturing detergents, emulsifiers, resins, plasticizers, syn-
thetic drying oils, and many other products. '
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Several uew products derived from soybean oil were produced
commereially during the war, One of EI‘IE‘.‘-ZO, a rubber substitute,
Norepol, wag produced on n Inrge seale for a short time and wus satis-
factory under commercinl conditions.  Another material, Norelne, a
type of resin, wis developed for use in proteetive coatings and for coat-
ing pupers o muke them waterproof; it is now marketed commerciably.

Manrkrr Outiers For HicH-ProreiNy FEEns

The over-all market outlet {or soybean ol meal and the producis
with which i competes Is maindy that for high-profein feeds.  Small
(uantities of soybenn ineal are used for human food, and some go for
industeigl pueposes, but probably more ihan 99 percent of the toral dis-
appearanee i5 for use as animal feed. The food and other uses nay
inerease but rhe hasiv situation is not likely to ehange enongh during
the next decude Lo greatly influence average prices of soylbean meal,

The high-protein feeds have expevienced a semarkable expansion in
recent years (fable 13). The pictuve for the oil meals, which now
make up nearly two-thirds of the total tonnage of high-profein feeds,
ig shown in figure 18 which brings out the striking fact that soybean
mend has contriboied most to the upward trend,

Tanes 15.—High-protein feeds produced from domestic materials,
and net trade, O nited States, ercraye 1935- 39, annual 1953-46
! Yenr beginning Oulober

item 7 I , }
1
:

Averare,: gnia gaic 1945

143534 P161?

LOOD | 1000 1000 1,000 i 1,000

Oilseed enke and moeal; tons . lons fons tons ©  lony
=oyhean e e S0 3,46 3, Hu8 3,837 ¢ 4,08
Cotton~perl U~ § 4 i, 71 1, G I, 41D - 1,428
Linaeoed C emem e 187 74 375 . 454 369
Perbut ... oo 160 104 02 | S0 113

Total,  eciceena. . T3 GOIR 6,881 5,811 0 5,085
Giloten feed amd menl Lo . Em N I.":ﬂfm ; 822 . S('-’l o 77;3 P
Animnd proteins .. . oL L0 3,500 0 2,740 2,582 . 2,447 2,

Towd produetion ... .+ 6 538 & 630 0, 418
Nelimportsd . 0 ... R ) %0

Tenl produetion and net S )

trnele . _ . 6, 877 10, 662 0, 648

i

t Preliminary,

T Includes tnnkage and mweal seraps, fish cake and mea), dricd-inilk produets,
and dry eguivalent of <kim milk, buttermilk, whey, and whole milk estimated fed
on ferma, s for 193539 are estimates,

3 {nelipdes oil-meal eqguivalent of imported flaxseed and copra ns well as direet
imports of bgh-peotein {eeds,  Lxport date used do not include wuil-meai
eqitivadent of vit-seeds exported,
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Savernl factors have been responsible for an increased demand for
high-protein feeds. Studies of the nufritional requirements of farm
animals and comparisons with actual rations have shown that in the
aggregate not enough protein is being fed in the United States (16).

More livestock producers have coine to appreciate this situation and,
with the tfavm-ubfe price conditions of revent years, have fed better
balanced rations. The higher level of livestock production has also
increased the total use of protein feeds.

For high-protein feeds, as for fats and oils, a prosperous economy
and » sustained high level of employment are necessary conditions for
« strong demand and price sitaation.  In some vespects, an econontic
recession might have worse effects on the demand for livestock prod-
ucts and high-protein feeds than on the demand for fats and oils. H
livestock priees deop, farmers will use less protein feed and will vely
more on home-produced rations.

The rapid growth of the mixed-feed industry before the war and
during the last few years has been another stimulant in the demand
for oil meals. The manufacturers of mixed feeds fined it profitable
to utilize high-protein feeds in their prepured rations. 'The long-
run trends in livestoclk production seem to involve relatively greater
increases in dairy and poultry, which tend to use more commerciaily
prepared rations tha do other classes of livestock.

Feeding experience has shown that greater proportions of soybean
mead than of the other common vegetable-oil meals ean be used suc-
cessfully in extending animal-protein supplements for poultry and
hous,

Other competing sources of protein include high-protein hay and
pusture, and synthetic proteins. Conservation programs may stimu-
Iate grassland agriculture, and this could result in some substitu-
tion for purchased concentrates. The evidence so far, however, seems
to indicate thai improved roughage feeding is accompanied by im-
proved concentrate feeding and hgher production per head, so in
gencral there is more rather than less demand for commercial protein
feeds.

Urca is # new source of protein that has some usefuiness for caitle.
This nitrogenons substance is not a nutrient, but it can be used in
miking protein by bueteria that live in the digestive traet of cud-
chewing animuls, 1€ fed in limited quantities with low-protein feeds.

Soybean meal must also compete with the other oilseed meals. The
avernge production for 1975-39 and for recent years shows the
major piace of soybean meal in the present total (fig.-10 und table 15).
Linseed-menl output from domestic flaxseed does not seem hikely to
expund greatly and production from imporied flaxsced will probably
be less because Argeutine plants may process more flazseed at home
in order te refain the linseed meal for the Argentine cattle feedets.
The volume of pennut meal does not seem likely to become very large.
Cottonseed meal, which is next after soybean meal in volume, is not
likely to exceed prewar levels. Consequently, soybean menl is in a
favorable competitive position so far as the other high-protem oil
meals nre concerned.

Toon Uses or O Mears—Several of the oil meals have future
possibilities for expansion in the field of direct food use. Small quan-
tities of peanut flour und coltonsecd flour have been successfully pre-
pared and utilized. Bul the main commercial possibilily seews to
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lie in the expanded use of soya flour and grits. The impertant nu-
tritionnl values present in soyvbean meal mnke these products es-
pecially useful in inproving diets at relatively low cost. Soya flonr
is not u substitute for wheat flour, but is used as n supplement in the
enrichment of baking products and other foods, It has also become
widely used as an ingredient in the manufacture of candy.,

As processing methods improve the palatability of soya flour, some
increase in conswnption will result,  Recent research with the aleohol-
extraction process, for example, shows that a highly palatable flour
can be produced. Should this method prove economical in large-seale
operation, soya flour will probubly become incrensingly popular.

Just before the war less than I pareent of the productiun of soybeans
was used in making soya flour but in 1943 the quantity produced had
rigen 10 3 percent of the total crop. A large proportion of this output
was bought by the Government for lend-lease and foreign velief.
Soya grits were promoted during the war chicfly as a meat extender
and soya flonr ag n fortifier of ceveal products (38).

Inousrrian Uses or O Meass—Industrial uses of the oil meals
are varied and hive promise for the future. At present, they aceount
for only a small proportion, probably less thun 5 percent, of the tetal
use of all oil meals, 'The use of oil meals in commercial fertilizer pro-
vided one prewnr outlet that will probably be available again. O
meals are also used to make prolective contings, cold-wuter paints,
synthetic fibers, plastics, adhesives, and other products, In some of
these protducts soybenn meal, especially, has pioneered.

The future of plastics made from oil meal has attracted much atten-
tion. 'The vision of n “plastic civilization™ is intriguing, but unreal.
Somc of the early success with soybean plasties hus not been followed
up, and it must be recognized that competition with other materiuls
is especiadly keen in the plastic industries,

‘The basic raw materials for most plastics are derived from coal tar,
petrolewn, and alcohel.  The oil menls have served mainly as extenders
when they have been used. The most recent chomical developments
in plastics seem to involve the manufaciure of new synthetie raw
materials with special properties ranging all the way from the older
types of synthetic resing to the new synthetic rubbers. With rvesearch
and development tnking this dircetion it is not cloar how far the oil
meals will share in the probable expansion in plastic production,

Possibly more important than plastics, at least in supplying an
outlet for soybenn-oil meal, is the use of this meal in plywood adhe-
sives.  Plywood bonded with soybean adhesives is considered water
regsistunt but not waterproof. Recent rescarch indieates that water
resistanee s inereased by removing the protein from the oil meal.
During the war, the plywood industry was required to produce large
quantities of wuaterproof plywood for the aireraft industry. Phenolic
resing were used.  Research at the Northern Regional Research Lab-
oratory developed » inethod of using soybean meal us an extender in
the phenolic resing, This development helped to extend supplies of
phenolic resins for adhesives during the closing phases of the war
when they were ¢ritieally short.

Seanary or Marwer Qureers,—EFrom the preceding discussion, it
appenrs probable that the tong-time market outlet may be somewhat
sironger for soybean-oil meal than for soybean ail. 'T'he demand for
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both depends on prosperity and maintaining u high level of living
in the Unifed States. Foreign competition may hewr more heavily
on futs and oils than on oil meals, and soybean oil is more vuluerable
for this reason.  OQil meuls wra bulkier und more expensive to ship,
and they enter international trade to a lesser exteat. On the other
hand, improvemenis in processing techinology may strengthen the
place of soybean oil among the domestic oils, more thun will be the
cuse for soybean meal,

COMPARISON OF PROSPECTIVE SUPPLY AND DEMAND

The ultimute place of sovbeans in the Ameriean farm economy will
be the equilibrinm position resulting from » balancing ot the supply
and demund forees thal have here been examined.  As we have seen,
this equilibrium position in the past has been w changing dynuwmic affair
which would have been very difficult 1o forecast with any degree of
neeurncy.  Some of the supply changes, notably progress in variety
improvement and in mechanization of horvesting operations, were key
fietors. The wartime demand and price situntion wus nlso u very im-
poriant facton

From the jong-run view it must be recognized that soybeaus have a
more fexible supply position than do other oil crops, This is true
whether oils or oil meals are considered.  The competing fats and
oils come Trom prodoets or sourees that are inherentty more inflexible
in supply.  Many of them are products in which fats or oils ave by-
products, Somewhal the same statement cun be wade for the o1} meals
and for Lhe competing high-protein feeds. In consequence, changes
in the demand for fats and oils or for high-protein feeds, whether fav-
oruble or unfavorable, will bear more heavily on soybeans. The po-
sition of sovbeans in the eropping systems of the Corn Belt also hap-
pens to Favor flexibility in respouse to shifts in velative price conditions.

After both the supply and the demand outlook for soybeans are ap-
praised, the conclusion seems evident that changes in demand and
marlet ontlets may he more significant than changes in the basic cost
nad supply forees affecting soybeans over the next decnde. Under the
over-all assumplions, a soybeun-corn price ratio in the neighborhood
ol 1.6 seems not unlikely. "Uhis would be s lower-price vatio than the
one that has prevailed 1n recent years and would be associnted with o
harvested aereage of about 7.2 million acres and a production of 160
million bushels, by about 1955. "This equilibrium position would as-
sume thal enough time had elapsed to bring about a stable adjust-
ment between costs and prices and that the cropping system us o whole
had become adjusted to a profitable long-run busis, with a proper bal-
ance between intertilled, close-growing, and sod crops.

None of the forward estimules made in this study are to be con-
sidered as forecasts. 'The veader is cautioned again to remember that
the estimales ave made on the basis of certain assumptions including
considerable attention to the adoption of conservation practices that
fhidd been estimafed to be necessary for profitable farming over the
Jong run, There is some difference of opinion even umong tech-
niciang us to the snfe proportion of intertilled crops in the total crop
acrenge and of the place of soybeans among the intertilled crops on dit-
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ferent soils. Moreover, farmers may not adopt conservation prae-
tices so rapidly as has been estimated. In ofher instances they may
adopt practices that will involve a higher acreage of soybeans.

Those who are inclined to forecnst can therefore find grounds for
estimating a higher acreage and production of soybeans than indicated
by these estimates. On an emergency busis, and for short periods, a
considernbly higher aerenge of soybeans and other intertilled crops
could be grrown,

SUMMARY

Soybeans have become an important crop in the United States only
within the last 20 years, although they were grown in China in ancient
times und were introduced here many years ago, They were first
growh in thig country as s forage nnd green-manure crop, but the recent
rapid incrense has been slmiost entirely for beans for processing. The
wartime expunsion tripled the acreage of soybenns harvested for beans.

The three main soybean regions in {he United Stuies are the Corn
Belt, the Mississippi Delin, and the Atlantic Const States. The Corn
Belt has by fur the heaviest concentration, but the other two regions are
noteworthy .

The explanation for the rapid rise of soybean production lies partly
in the dynamic changes in the technology of production, proeessing,
and marketing, and partly in the development of more favorable
demand and priee relationships during the war,

Regional and national trends in the production of soybenns appear
to have been limited by climate, topography, and soils.

However, soybeans can be grown under a wider range of climatic
conditions than many crops, provided adapted varieties are available.
The first great contribution of the plant scientists was to select and
breed the adapled varieties.

Topography and the danger of soil erosion appear to constitute the
fuctors that limir most the location of soybean aereage. Tor this
reason soybeansg for benns are concentented on areas of level land.

O level lunds, seybeans have a heneficial cffect on the soil and on
sucveeding erops. This is partly due to the physical effect on the soil
nnd partly to nitrogen fixation.

intererop competition is complex but soybeans compete with ali
the crops in the cropping system raiher than with one or two. For
the whole period 192447, the expansion in soybeans in the Corn Belt
seemns to have been offset by u contraction in small grains and, to &
lesser extent, in corn.  For the war period slone most of the increaso
sune from idle land and rotation pusture j some camne from sraall graius
and hay.

Yields of soybeans have almost doubled since 1924 mainly because of
improved varieties and rveduecd harvesting losses and in spite of the
tremendous expansion in nerenge.

The introduetion of small combines for harvesting soybeans removed
the chief hottlencek to soybean production under American conditions
snd simnltaneously reduced the labor iavelved and incrensed the
harvested yields.

During the peried of rapid mechanization net returns per nere
probubly rose more rapidly from soybeans than from other crops.
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Most of this oecurred before the wartime expansion, however, During
the war returng per tere incrensed velatively morve from soybeans than
from corn, but the chief renson was the relatively higher price.

Estimates of future trends in soybean acrenge, yield, and production
were inade with the nssistance of State experiment station conunittees
in Ilinois nnd Yowa and with help of other background information
in other Sfites.

The 1955 datn are not foreeasts, but ave cstimates based on alferna-
tive prices and demand conditions, and upon Lhe vonservuiion practices
estimated necessiry tor profitable farming in the long run.  Under the
three nlternutive soybean-vorn price ratios, 2.0, 1,6, and 1.2, the pro-
duction of soybeans in the United States about 1953 is estimated at
191 million, 159 million, and 10T million bushels, respectively,

The long-time outloolk in regard to the demund for soybeans suggests
that about equal weight be given to outlets for oil and meal,

The long-time outlosl indicates o strong domestic demand for fats
and oils, especially soybenn o, beeause of the inelastic supply of most
of the compeling fals and oils.  In the world situation regarding fats
al oily, however, current shortages will disappear in time and more
plentiful supplies may then increase onr imports,

The long-time outlook for high-protein feeds including soybean oil
meal appears even stronger than that for fats and oils, assuming a
high level of livestock production and a growing recognition of pro-
tein-feed deficits.

On balunee, the combined supply and demand outlook, under the
assumed conditions, sugpests & price for soybeans relatively lower than
in recent yorrs but above the prewar price. With this situation it is
eslimated that the peoduetion of soybenns would be less than in recent
years although nbout three times as high s in 1935-39.
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BASIC STATISTICAL TABLES
TasrLe 16.—Aereage, yield, and production of soybeans in the United States. 192447

Acres planted Acres harvested Grazed : Y fgl;ir \{):Sr[é‘c‘ire Production
Year  Eauiv u or :
G{own‘ Inter- L E(};ll‘ta' For ~:  For Plo\ged, For~ Fox: Beans Hay
alone planted t | solid 2 beans? ;. hay unaer beans hay
i B

1,000 1,000 1,000 1,000 - 1,000 - 1,000 ; 1,000 1,000

acres acres acres acres .- acres - acres Bushels : Tons bushels lons
1924 .o oo 1, 567 417 1,782 448 1, 147 187 1.0 1.13 4, 947 1,299
1925, L .- 1,539 476 1, 785 415 1,175 195 | 1.7 1. 01 4, 875 1, 185
1926 - cmnnan 1,871 502} 2,127 466 1,431 230 1.2 ¢ 1.18 5, 239 1,687
1027 _ L. ll. - 2,057 571 2, 350 568 ; 1, 556 226 12.2 % .18 6, 938 1, 837
1928 oLl 2,154 a56 2, 439 579 1, 609 251 13,6 .23 7, 880 1,974
1929 Lo 2,429 743 2, 807 708 1,774 325 13.3 ¢ 1..16 9, 438 12,051
1930 Z_ i o Zoom 3,072 786 3, 473 1,074 2,062 337 | 13.0 .94 13, 929 1, 938
1931 . s 3, 835 909 4, 304 1,141 2,772 391 15.1 1. 26 17,260 3, 479
1932, .. .- 3,704 893 4, 165 1,001 2,738 426 15. 1 1.25 15, 158 3,433
1933, e 3, 537 - 813 3, 957 1,044 ; © 2,506 407 | 12.9 1.16 13, 509 2,017
1934 i 5, 764 858 6, 207 1, 556 4, 227 424 | 14. 9 1.08 23, 157 4, 545
1035, cn el ~ 6, 966 | 1,028 7, 503 2,915 4, 044 544 1 16. 8 1. 34 48, 901 5,422
1036, o 6, 127 2,115 7,183 2, 359 3,116 1,708 14.3 .96 33,721 3,002
1937 sl 6,332 2,261 7,464 2, 586 3, 469 1,409 17.9 1. 36 46, 164 4,731
1938, Lo 7,318 2, 541 8, 587 3, 035 3,724 1, 828 20. 4 1.43 61, 906 5,335
1930 . __. 9, 565 2, 710 10, 920 4 315 4, 590 2 015 20. 9 1. 48 90, 141 6, 772
1940, (oo __ 10, 487 2, 589 11, 782 4,807 4, 819 2, 156 16. 2 1. 34 78,045 6, 450
1041 L. 10, 068 2, 555 11, 345 5, 889 3, 546 1,910 18.2 1.30 | 107, 197 4, 616
1942 ________ 13, 696 2,426 14,912 9, 894 2, 621 2,397 19.0 1.36 | 187,524 3, 955
1943 i l.__ 14, 191 2,475 15, 428 10, 397 3,177 1, 854 18. 3 1.21 190, 133 3, 837
1044l 13,118 1, 861 14, 050 10,232 2, 583 1,235 18. 8 1. 18 191, 958 3, 041
1945. - 11 13, 007 1,537 13,777 | 10,661 1, 939 1,177 18.0 1.28 { 192, 076 2,476
19465 o 11, 662 1,530 | 12427 9,806 | 1,533 1, 088 20.5 1.29 | 261,275 1,984
19473 Looiiioao. 12,894 1, 518 13,654 11,125 1, 372 1,157 16.3 1.21 ] 181,362 1, 666

! Grown with other erops.

2 Acreage grown alone, with an allowarnce for acreage grown with other crops.

3 Preliminary.
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TasLe 17.—Percentage that the acreage of soybeans harvested for
beans i3 of the am-egge planted for all purposes, United States and
2

selected groups of

and annual 1940471

ates, averages 1925-48, 193034, and 1935-39,

Period or
yoear

United | Corn
Statcs Belt,

Lake Plaing
States | Btates

Delta | Atlantic | All other
States | States | States

Percent | Percent | Percent | Percent | Percent | Percent | Percent
30 8

28
37

15
b

13
10
9

! For Btales ineluded in each group sce table L.
? Preliminary,




Tabpe 18.—Supply and utilization of soybeans in the United States, 192}~47

Supply Utilization
b Year ) Carry-
egmmng . over
ct. 1 Total Produc Total Processed Oth Sept.30
N ; = 1 p ; s Other .
(s)ﬁ::(éclisl tion 2 Imports supply 3 Seed Feed égz(’i (:;11ea1, Exports uses &
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
bushels bushels bushels bushels bushels bushels bushels bushels bushels bushels
5 4,947 60 5,012 1, 900 1, 207 807 |erccemcae- 1, 596 2
2 4, 875 71 4, 948 2, 289 1,174 213 A T 1, 134 (O]
0] 5, 239 67 5, 306 2, 525 1, 311 335 formemieana 1,133 2
2 6, 938 70 7,010 2, 687 1, 631 559 fuouimnio—a 2,133 Q)
) 7, 880 77 7, 957 2,984 1,473 882 | o iaimmn 2, 548 70
70 9,438 64 9, 572 3, 762 1,730 1,666 |oaoooo o 2, 298 116
116 13, 929 54 14,099 4,724 2, 763 4,069 | . - 2, 049 494
494 17,260 | 49 17, 803 4,633 2, 867 4,725 2, 161 3, 295 122
122 15,158 13 15,293 4, 490 2, 264 3,470 2, 450 2, 561 58
58 13, 509 6 13, 573 7, 615 2, 111 3,054 |- 767 26
26 23, 157 5 23, 188 10, 066 2,036 9,105 { 19 1, 643 319
319 48,901 4 49, 224 8, 875 3, 898 25,181 3, 490 7,419 361
361 33, 721 17 34, 099 9, 539 2,741 20, 618 19 889 293
203 46, 164 3 46, 460 10, 947 3,273 30, 310 1, 392 198 340
340 61, 906 3 62, 249 14, 667 4, 554 44, 648 4, 424 =17,009 965
965 90,141 2 91, 108 15, 974 5, 365 56, 684 10, 979 1,713 393
393 78, 045 ) 1 78, 439 15, 141 4,999 64, 056 284 —6, 731 690
690 107, 197 @) 107, 887 20, 385 3, 925 77,151 489 —63 6, 000
6, 000 187, 524 ) 193, 524 20, 980 6,016 | 133, 454 917 19, 620 12, 537
12, 537 190, 133 U] 202, 670 19, 758 5, 496 142, 306 962 { . 19,995 14, 153
14,153 191, 958 206, 115 18,885 3, 598 153, 402 5,000 | 17,402 7,738

See footnotes at end of table, p. 58.
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Tasre 18.—Supply and utilization of soybeans in the United States, 1924—47—Continued

Supply , Utilization
Year : Carry-
beginning : : over
Oct. 1 Tota - -5 - . ; Processed : Sept. 30
e stocks 1 T roduc Tinports _Total « . Seed Feed ! for oil i Exports '’ Ofl,’ef !
Oct. 11 tion supply and meal uses
- e 1 | ‘ — .
) v L,000 0 1000 1.000 : 1,000 1,000 1,000 1,000 1,000 1,000 1,000
o i bushels f bushels bushels bushels "+ bushels - bushels bushels bushels bushels bushels -
1045, . . l-sn _’; 7,738 ¢ 192,076 ) 199, 814 16,473 ° 3,724 1 159,460 2, 858 12,973 4, 326
1046 0 o e 4,326 1 201,275 " 205, 601 17,3923 3,101 170, 146 3, 142 6, 496 5,324
19478, Lol ol 5,324 181,362 |- .. oo foninm e R RURIR VRN SNUICICINIR JUIRTEUDNII DI IEICH I

1t Factory aud warchouse stocks only, through Oct. 1, 1941; total
stocks, Oct. 1, 194247,

2 Crop of calendar year, for example the 1924 crop was 4,947
thousand bushels.

3 Sumn -of stocks, production, and imports. ‘The “total supply”
data for vears before 1942 do not include stocks on farms, in country
elevators, and at terminal markets. :

1 Fed to livestock on farms where produced. ‘

5 Data not available for years before 1931. Includes shipments
to United States territories beginning Oct. 1, 1937.

¢ Residual -item. - Inecludes soybeans fed to livestock other than
on farms where the soyvbeans were produced. It may also include
small quaniities used for human food. Before 1931 it includes
exports. Before 1937 it includes shipments to United States terri-
tories.  The minus quantities shown for 3 years are explainable
by the fact that there were unreporied supplies (stocks, Oct. 1) on
farms, in couniry elevators, and in terminal markets.

7 Liess 1han 500 bushels.

§ Preliminary.
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Tante 19U tlization of soybean oil by classes of products, United States, 1931-47

Food products Nonfood products
- o : ! P , q Total
- B i H : | ln o3
Year : o | | Paint g)ther ‘ l\lhcel-' ]‘iOaia. digapi;}:;.
A arrnrinat Sh0Orien- ; N g i . rying . laneous ‘includin ne
Murgarine; “75 Other ! Total Soap an;!‘ var- gij procl- nonfood il in gE Total ance
! ‘ 18 ucts* products foots? |
i i f o o ] ,
£ H H H ; i
1,000 1,000 ° 1,000 . 1,000 1,000 © 1,000 - 1,000 @ 1,000 : 1,000 1,000 1,000
pounds . pownds pounds | pounds pounds pmmds i pounds i pounds . pounds | pounds pounds
103V el 622 . 10,869 7,201 18,7521 3,816 . 6,236 ; 3,773 f 923 . 1,625 - 16,393 35, 145
1982 e i 3 4,880 + 14,160 19,058 ¢ 5,571 ; 7,485 5,189  S444 1,158 20,107 39, 255
BE{1 T S 7 489 ¢ 9,153 9,049 : 4,235 : §568; 7,150 . 1,182 S67F 22,002 31, 651
1934 . ocr cnimanlon 241 2,735 10, 284 13,043 0 1,354 . 10,451 1 4,002 949 823 , 17,639 30, 682
1935 e 1,740 ¢ 52,452 1 21, 366 75,558 | 2,549 | 13,008 © 5,784 ! 749 1 5,468 + 27,553 103,111
19360 o i e - 14, 261 113,897 59,270 . 187,428 i 5,023 @ 14,47] 4,821 3 11,5321 8,959 34,8006 222 234
1087 . e 31, 701 10 90,798 - 20,037 142,626 ;10,274 . 10,143 © 2,685 i 1,367 { 9,920 -JO 395 183 021
TOB8..0 . micenn. 39,885 0 137,133 0 79,247 ¢ 256,265 0 10,897 ; 15,183 © 6,601 - 2,403 ; 14,046 , 49, 130 | - 305, 395
1939 e e en 70, §22 - 201,599 - 117,207 389, 7181 11,177 © 21,720 . 11,633 © 4,199 ! 16,265 ; 64, 994 454, 712
87, 103 + 212,817 ; 107, 468 406, 888 | 17,612 20,828 16,432 + 7,442 | 20,924 | 92,238 499, 1206
75, 634 .1 215, 967 | 140, 147 431,748 + 24, 737 + 41,594 20, 81610, 550 ; 26, 412§ 124,109 555, 857
133, 346 . 335, 555 ¢ 129, 530 598, 431 | 31,510 | 25,307 . 8,115 ¢ 6,132 1 41,540 112, 604 711, 035
108,020 © 568,405 . 205,263 {971, 688 |1 d, 428+ 20, 462 ¢ 18, 512 i 14,884 | 92,999 ¢ 162,285 | 1,138, 973
211,105 - 620,257 274,856 1 1,106,218 ¢ 3,258 1 19,105 = 17,543 § 14,295 | 69, 184 ¢ 123, 385 | 1, 229, 603
206, (42 ; 683,011 242 708 11,132, 361 { 4,219 | 25, 624 20,133 { 16, 443  6G, 322 . 132, 741 -1, 265, 102
200,681 + 743, 627 | 292, 744 -+ 1,236,952 1 3, 545 | 30,435 ¢ 36 490 @ 24,448 . 77,440 . 172, 353 | 1, 409, 305
227,595 705, 180 | 245,539 | 1,178,314 | 5,375 . 89,496 = 69,316 . 36, 737 | 60, 204 270, 128 } 1, 448, 442

1 Mainly utilized in salad and cooking oils, nm_\'ommise, and salad 3 Koots are u~ed in nonfood products, largely in manufacture of
dressings, and direet use in homes, bakeries, restauranis, and insti- ~ soap and faity acids. Estimated since June 1942 as difference
tutions. ~ Includes unreported disappearance of soybean oil; that = between crude “oil used in.refining and produciion of refined oil.
is, difference l)et\\l( oln total dom((_isml. dl&;\ppeamnce and total fuctorv # Preliminary.
consumption; inceluding loss and oil in foots

2 Difference between total estimated use in drying-oil products VD,ambpmil)hhedlb‘ 1%;’; 23% Heon.in Fate.and Ofls Situation;
and factory consumption in paint and varnish. ovember—lccember
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Tanrs 20.—Supply and utilization of soybean-oil meal and cake,
United States, 198446 .

Bupply Utilizatlion

Year beginning . Food,
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Tanwr Sl—Average yield per acre of soybeans harvested for beans,
United States and speceified groups of States, averages 1935-39,
194845, and estimated 19558 ut alternative price ratios?

1955 price ratioy ¢
Group ¥ 1935~39 | 144245

e
=3
o

1.2

Bushels | Bushels | Bushels | Bushels | Buahels

Corn Belt o _____ 19, 2 10, 6 23. 6 237 23.7
Lake Stalesa. oo .. 14. 6 13. 9 18. ¢ 17. 6 17. 9
Pining SMates. oo .5 11,8 14. 2 id, 2 14,1
Della States. oL 10. 6 13. 6 146, 8 16. 8 16. 9
Attantie Stales_ o ___.__ 12,3 12.2 14. 8 14. 8 14, 7
All other States_. . .o ... 83 12. 8 14. 4 1.5 14, 6

United States__ .. 8.1 18. 5 22,40 221 22,2

! The estimates for 1955 are nob forecasts.

? Average yields for 1935 arc weighted averages derived by dividing total
production by total acreage. Totuls for regional and national acreage anc produe-
tion were Inalt up from estimates of acreage, yield, and produstion made sepa-
rately for ench State.

3 For States included in each gronp see tabie 1.

¢ Ratio of price of soybeans to price of corn.

Tanne 22.—Lreduction of seybeans in the United States and specified
groups of Ntates, averages 1936-39, [132-45, and estimated 1955 ab
alternative price ratiog'?

19553-price rafios +

Growp? 1935-39 | (94245
2.0 1.6 i.2

1,000 1,000 1,000 LO0o 1,006
bushels bushels bushels bushels Dushels

Clorn Belb_ oo L . 1, 142 | 166, 983 | 159, 600 | 135, 100 91, 900
Lashe Slafes oo 368 7, 002 11, 940 8, 600 3, 480
Plaing Sipbes. e v e oo oo a7 3, 193 4, OG0 3, 050 1, 880
Delte Stales L oo 1, 031 5, 139 G, 900 5, 390 3, 290
Atlantie States .o _____ 2, 565 4, 835 5, 400 4, 600 2,720
Al othicr Stales. 0w nen 704 3, 271 3, 200 2, 539 1,610

United Statos . ____ 36, 467 | 190, 423 | 194, 150 | 1539, 270 106, 860

1 fistimates for 1955 are net {orgensts,

? Totals for regional and netionnl production were built up from estimates
made separately for each State,

} Ior Slates included in each group sce table 1,

¢ Hetio of price of soybeuns to prive of corn.
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TaBLE 23.—Seasons average prices of soybeans, soybean oil, soybean-oil meal, and of other specified vegetable oils and
oil meals in the (nited States, 1924-40

!

]

© Soybeans per bushel f Vegetable oils, per pound Qil meals, per ton

e em L st st e e s 5

Peanut
oil meal
at
south-
eastern
mills?

Cotton-
soed oil Linseed
at oil at
south- - Minncapo-
easiern lise
millss

; .
.. Soyhean Cofton- g:l";'fggl
oil 1ueal - seed oil < at :

at o omeal at ays .
Chicago* ~ Memphis?* hul'ils 4po

Peanut
oil at
south-

eastern

mills 3

Soxbean
oil at
midwest-
ern
millg*

Tnited
Siates
average
farin
price?

For
crushing

Chicago 3

T it e e -

Cents - Cents Dollars * Deollars . Dollars Dollars
R : ‘ 39. 05 43. 31 39.20
33. 60 : .24 39.90
30.75 - 45. 67 - 45.25
e e e 45, 65 ¢ 48. 3¢ 40. 85
e 41,40 ¢ 52, 45, 65
. 40 ¢ 36. 70 . L 72 36. 75

. 52 1 26, 60 : 35.8p | 28. 65

83 . 13.70 95 18, 20
17 15. 80 .50 18. 60

. 34 21, 70 32, | 27. 15

4. 12 .30, 39. 50 ¢ 29, 30

Dollars Dollars Cents Cenls
246 . . §
1
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. 66 .40 26.20 22.75
10,61 - 24.35 43.95 36. 20
71 10 38 14 25. 45
5.9 22015 . - 38.2 .65
.90 .6 . 30. 05
30.49 ¢ 26.6 04 4. 05
.87} . 60 37,42 | .70
42,80 1 37, 42. 43 25
51,91 1 . 5.33 | 00
43. 50 | 53. 00
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11.9 12, § l
2.9 248

{ ' ! .
. 0 % 62, 391 i 47, 50 60. 15
.3 % 81. 10 ¢ 1 80. 65 72,20

v . s R i U AP 55 A

s, e o Sy Kb N A S SO VOV

} Year beginning October for soybeans, apd soybean oil and ineal:
September for peanut oil and meal; August for cotionseed oil and
meal: July for linseed oil and meal,

2 Crop-year average prices, by States, weighied by production
to abtain United Siates average,

3 No. 2 yellow soybeans, bulk, in carlots. Simple average through
1938; weighted average in later years.

*

1 Domestie crude in tank cars.

5 Crude, f. 0. b., in tanks.

¢ Raw in tank cars.

7 In carlots, bagged, 41 percent protein,

¥ In carlots, bagged, 34 to 37 percent protein,
¥ F. o.'b., 45 percent protein,
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