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Errata: p. 193, table I. under "Consumption of corn in bushels per 
.head," read 3.7 instead of .37 in column headed "Human.~· 

p. 222. appendix IX, in column headed "J/' read (lx3.7) instead of 
(lxO.37). 

p. 223. appendix IX, in column headed uJ,'" read (lx3.7) instead of 
(lxO.37). 
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SUMMARY 

PERIOD 1866 TO 1919 

The price of corn declined after the Civil War from 50 
cents a bushel at the farm in 1866 to 34 cents in 1896. After 
that date the direction of tbe trend changed; it turned upward. 
rising more rapidly tban it bad previously fallen. By tbe out
break of tbe recent W orId War. the price had risen to 65 
cents a bushel. 

During the inflation period of the W orId War, the price 
of corn rose as high as $1.40 a bushel at the farm. Since the 
war, the price has fallen to about 75 cents. 

If these prices are reduced to purchasing power, the move· 
ments are considerably reduced. The decline from 1866 to 
1896 disappears entirely, leaving only a steady and gradual 
rise from 1866 to 1919. During this period the production of 
corn kept pace with the increasing population of livestock con· 
suming corn. The rise in the purchasing power of corn was 

. due mainly to the increasing purchasing power of the live
stock to which the corn was fed. This. in turn, resulted from 
the fact that from 1866 to 1919 the demand for meat increased 
faster than the supply of it. 

DEVELOPMENTS SINCE THE WAR 

Since the war, the trend of the purchasing power of corn 
has fallen about 25 percent. 

This lower purchasing power is not due to any increase in 
corn production, for production bils fallen off about 5 percent. 
It is due to a decrease in the demand for corn and an increase 
in the supply of it. 

In the first place, tbe number of borses and mules has fal· 
len off 30 percent since the war. Cattle numbers have been 
reduced. The numbers of hogs on farms have also decreased, 
altho the numbers of bogs slaughtered bave not. 

In the second place. tbe purchasing power of hogs and beef 
cattle has fallen about 25 percent. This has reduced the 
demand for corn per bead of livestock. Changes in livestock 
production practices have also had a similar tho less important 
effect in reducing tbe demand per head. 

Finally, improvements in corn production methods and the 
nortbwestward movem .. nt of the Corn Belt have increased the 
supply of corn. 



PROSPECTS FOR THE FUTURE 

The price of corn will be affected in the future as in the 
past by the movements of the general price level. The future 
course of this general price level is uncertain. The outlook for 
the purehasing power rather than the price of corn will there
fore be considered. 

First as to the prospective demand for corn. The number of 
horses and mules may be expected to continue to decrease. 
The trend of cattl .. numbers will probahly be horizontal. Hog 
slaughter is likely to increase slowly, altho the numbers of 
hogs on farms are declining. The total hog demand for corn 
will probably continue at about its present level. 

The supply of corn is likely to continue to inc-...... e. due 
to continued improvement in "om production methods, the 
northwestward spread of the Com Belt and perhaps to de
creased competition from the smaller grains. 

The trend of the purchasing power of corn. therefore, is 
likely to move slowly downward in the future. Those who are 
in a position to continue to eut the cost of producing corn 
should be able to prcser"e their profits-in some cases to in
ereas.·them-hut those on smal!. rough farms may not. 



The Secular Movement of Corn Prices 
By G¥.OFP'RRY S. SHF.PHERD1 

One of the p"obl,'Uls of Corn Belt agriculture is the instabil· 
ity of ita prices. This i. especially true of its major products. 
corn, hogs and cattle. 

Among these three, the price of corn deserves particular 
study. Its fluctuations are npid and irregulSl', and at times 
become ve,'y great. On four different occasions since the 
world wa." the price of No.3 y"Uow corn at Chicago has risen 
or fallen more than 25 cents in two months.' The coefficient 
of variability of the series of monthly prices (the standard 
deviation of the prices divided by their mean) for the period 
November, 1923. to December, 1929, inclusive, is 15.5. 

On account of t.hese fluctuations in tbe price of corn, farm. 
ers with cash corn to sell fnce the possihility of gaining 01' 
losing heavily. 

The indirect effect of these fluctuations in the price of corn 
is still grcater t.han their direct effect. Corn is the chief rsw 
material used in produdng enttle and hogs, and changes in 
its price are soon felt thru the entire producing structure. 
Price relationships between corn and livestock are thrown 
out of balance, and livt'stock production and feeding are ex~ 
panded· 01' contracted. This in turn results in fnrther price 
disturbances. Cy"lic price mo\'ements appear; the livestock in· 
,hlStry swings from prosperity to depression and back again. 
Meanwhile the price of corn continues its erratic course, leav· 
ill~ a trail of fresh disturbances hehind it. 

One fact, t.herefore, appears evident; the working out of a 
broad policy for meeting the problems which arise from the 
fhwtuating prices of hogs, cattlc and corn calls first of all for 
lin understanding of the movements of eOl'n prices. 

Til .... fluctuations in corn prices are complicated. They are 
the I'.,,,tlt of s"veral khHl. of movements, ranging from Ion!!, 
time and intermediate to rapid shod·time m\lVeUlents, all run· 
ning on eotl('urrently. 

TI",s. different kinds of movements can be easily identified. 
To begin with, the pri"e of corn hns p •• sed Ihl'u marked lony 
Ii .... 01' serlf/al' .IUlnge. ... dO\n"vnrd in direetion of tel' the Civil 
War, and upward after H!96. Next, th" priee of eol'll has felt 

IThe AUthor .eknow .... the erltlebtm.. and Ilqnstlona of Dr. A. G. maC'k. Chief 
of the Aarleulturel EoonomlC* SeeUon, alld at Dn. J. A. Hopldna and T. W . 

. Schult. of the aarM .-eUOtl. 

2. ltH!S From. '1.04 In Oct. to 'lIe In n.e., .. tall of S3e. 
hlt40 From .n In May til) 't.OO in July, • l"laa of a2.~. 
19:!1 hom. .11 In Apdl \0 9ge in June • ..- r~ .of 1~. 
t9n l-'rom. 1.09 In AUK. to 114c in Oot.. 19:!7 ... fall of 26e. 
~ bulc d .. t& heN eum. (rom U. S. D. A, Statililleal But. !S. Corn StatJaUn. 

pap 1~4i. 19au. 



184 

the efred. of gea.eral p,..il'f! inflatwa alld de/latwJ/; it rose to 
great heights during the recent war, and fell to very low 
levels after it. A cyclic movement with a period of about eight 
years can also be pereeh'ed, altbo it is obscured by lal'ge and 
irregular year to yelll' movements. There is also a marked 
gt'asonal variation which has passed thru gradual mo{lifieations 
in the ('ourse of time and is still changing. l"innlly, the price 
of COl" exhibits rapid und irregular .• hort-time fluctuations. 
not only f,'om month to month and from week to week. but 
also from day to day, from hour to hour and from minute to 
minute. 

The presence of these different kinds of monments in the 
same price series, each kind having its own set of "allses behind 
it, seems at first to complicate the problem. of explanation. 
But as a matter of fact, it really simplifit's it. It shows that 
the task of ('xplaining corn price movements is not one prob
lem. but consists of several different, s('para!e problems-firSt. 
the explanation of s('rular movements; n(>xt, the explanation 
of annual movt'ments; and so on to the shorter and shOlier 
fluctuations. 
. Each of these problems is separable from the others. Con
sider. for example, the question of aunual fluctuations. It can 
be handled as a separate problem, because on the one side, it 
takes the data of the s('eular trend problem as they stand and 
uses them as the base from which to measure its own fluctua
tions; on the otht'r side, shorter-than-annual fluctuations are 
submerged in the annual data, which are averages of these 
shorter monments. 

We shall use this one-thing-at-a-time-method, then. and be
gin with thl' most fundamental group, the long-time or secular 
movements in the p";ce of corn. Then the. cyclic and year to 
year movt'ments will be take", up. After that, the shorter and 
shorter time movements will be studied, until ·the diffieulties 
in the way of applying statistical methods become prohibitive. 

Tht' first s<"ction of this study aecordingly dt'als with the 
long-time or secular movements of the priee of eorn. The 
present bulletin covers this first section. 

PERIOD FROM 1866 'TO 1919 

The p"ice series to be used for the pUl'pose of showing the 
secular movements of the pric" of eOl'n should have these 
(·haraeteristies: It should extend back for as long a period 
as possible; it should represent the price of corn for the 
country as a whole; and it should directly reflect prices re
ceived by farmers. 

The United States D<"partment of Agriculture has compiled 
the average priee of eorn at the farm for the country as a' 
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Fla. 1. The ~ulRr movementl of the price or corn 

whoLe, annually sinee 1866. This series meets the requirements 
given above." 

The seeular movement of the price of corn from 1866 down 
to the present time, as represented by this series, is shown in 
fig. 1. 

The nature of the general movement can be more clearly 
seen if a line is passed thru the irregular annnal fluctuations 
so that about as many of them fall on the one aide as on the 
other. For this purpose, a free-hand curve eould he drawn in, 
or a straight or eUr\'ed line mathematically fitted to the data 
by t.he method of least squares. For reasons giv<'n below,. a 
broken straight line trend is used, fitted by the least squares 
method. The insertion of this trend brings out the nature of 
tho seeular movements unob •• ured by the annual fLuctuations 
abollt the general trend. 

The long decline from 1866 to the depression in the late 
90's, and the shorter but more rapid rise thereafter to the 
world war period, are both el~arly shown. The period sinee 
the war is still short.; its trend, sueh as it is, appears roughly 
horizoutal. The trend since the war is 124 percent higher than 
it was Ilt the lowest previous point (1896) and 13 pereent higher 
than it was just before the war. 
, ""I'hMe data are trlvea iD u.. U. S. D. A. 7U%'boob, and ht. tahl. I of U. S. D. A. 
Suttatlcal Bulletin No.. 28. ''Corn Statl.tlea." 'under the headin. "Fum. Value. 
Oacembel" to'" 

"The nuon. tot' lb ... 1.cUon of tha tHnd Un .. u.d. aDd ru .equation. to Ule 
lin ... aN .. iftft In A:plMl\dlx- 1. Tbe data related to tb. other ehuts in \he bulletin 
bav. bMD almUv1:v ""mowd to the .ppendix. • 
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What was the reason for the long decline nntil 1896 and the 
subsequent shorter and steeper rise to 1914' 

The generally accepted explanation gives as the reason for 
the decline the overproduction of grain which accompanied 
the westward expansion of agricultural settIel's into the Middle
west from 1850 onward. The production of grain increased 
faster than did the demand at the existing prices, until after 
the depression of the late '90 'so After that date, altho pro
duction still continued to increase, it was outstripped by the 
growth of demand; the result was a rising level of prices. 

The explanation is well presented in the following quotation: 
UA Case of Overproductfon.-At no time in the history of American 

agriculture has there been a more pronounced case of overproduction 
than that of the cereals during the two or three decades before the 
Civil War. A similar experience following the War. say. from 1870 
to 1890. however~ attracted more attention, and, no doubt, caused 
greater hardship. In the latter period the markets were hopelessly 
glutted. Wheat in the Northwest was worth. some yea.rs" no more 
than 35 to 50 cents a bushel. This meant that the farmers were get· 
ting from $3 ·to $10 per acre out or the croP. and there was hardly 
a living to be made from such returns. 

nIt was a ease of too much product in relation to the demand for 
8uch commodities. The English markets as well as our own were 
flooded. A generation of English farmers were ruined by American 

. competition. We bad precluded all possibility of prosperity by pro. 
dueing more than anyone wanted, not ot goods in general. fur this 
is manifestly impossible. but ot a certain few goods. the demand for 
which is distinctly inelastic. People will not eat much more when food 
is cheap than when it is dear. 

4"Wbeat bas been taken as the leading i~stance of overproduction, 
but what has been said applies equally well to substantially all other 
farm products. When wheat was 40 cents a bushel. corn was 15 or 
20 cents; oats were about the same or less; live hogs were as low as 
$1.76 per hundred, on western farms; and dressed bogs, as low as 
$2.25 per hundred. The bounty of nature, coupled with the wisdom 
Dr man. plus hlB faith In the Increase of land value. had wen-nigb 
brought a whole generation of farmers to ban.kruptcy. Literally, how· 
ever. farmers are seldom bankrupt. No matter how poor they are, the 
nature ot farm credits is such as to permit them to continue the busi
ness a1most indefinitely. Instead of taUing they N"duce their standard 
of living and continue to farm:'· 

The general tenor of the exposition is that t hrnout thiR 
period Malthus' law was reverst'd; the food supply prossec! 
upon the population. 

Appearances, however. may be misleading, espeeially when' 
prices are concerned. The b!'havior of the genl'ral price I,,\,e] 
during the war has shown the necessity of looking below the 
surface of prices into the purchasing powt'r that they represent. 

This procedure can be applied bf're. The first step is to ""n
vert the corn prices into purchasing pow!'r by dividing the 
pl'ice of corn each year by the index number of gen .. ral pri .. e. 

5Tbe quotati.on I. taken from J)8ge$ Sand • of the 1521 edition. B. H. Hibbard. 
Marketin .. Acrleultural Produet8. D. Appleton a Co. New York. See .Iso J. D. 
Bla.ek. Acrarian Reform In the United Statu. p. 2,(. 
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for that year. For this purpose the index of all commodity 
pri~e. at wholesale given in the .Aldrich Report" was used up 
to the year 1890; the similar Bureau of Labor Statistics index 
was used thereafter. 

This method is open to several objections. In the first place, 
corn is not sold for "all commodities." It is sold only for 
those things which farmers buy. In the second place, corn 
is not sold for goods at wholesale; it is sold to pay for goods 
at retail, to pay for machinery, livestock, land and many other 
things. 

These objections are valid. We do not, however, have an 
index of prices of the products farmers buy which extend. 
back before 1910. The Aldrich Report and the Bureau of 
Labor Statistics series of all commodity wholesale prices are 
the only series which are long enough for our purpose. We shall 
employ them, therefore, of nec_ity. There is a rough COl'· 

l'espondenee between the movements of wholesale and retail 
prices and' between farmer-purchased goods and aU goods, so 
that the results will not be far wrong. 

Figure 2 shows the results of this operation of eonverting 
the prices into purchasing JItlwer by dividing them each year 
by the general price level index for that year. 

The long decline in price up to 1896 and the subsequent 
steeper rise is changed to a steady and gradual rise in purclul$
... g power of 0.53 percent per year thm the whole period. This 
rise in iml'chasing power is maintained steadily from the be
ginning of the period in 1866 to its ~nd in 1919. It persists 
thru the depr~""ioll ill the 90 's and the period of prosperity 
from 1900 to 1914, earrie. thru the World War, and lasts until 
the post-war depression of 1920. The straight line fitted by 
the method of l,ftS! sqnares to the entire length of this series 

-The full UtI. of tbill. Hl101'l til. "ReDort on Wholeule Prll!81. on Wasres.' and Dlt 
'l'ranaportati-on," b)' Mr. Aldrlck. Stonate Report No. IH4. fi2nd Conltt'e8ll. 2nd ... 
aIott. ISla. 

1\ I 
, II. I,I\L • 

J\ A .1' rv 
" , 1\ V rr V 

,..... iV"V V II 
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reveals no sag in the trend of corn purchasing power at the 
time of westward expansion of settlement. The purchasing 
power of corn was low during the years from 1895 to 1900, in· 
clusive, but that was not the result of expanded acreage. It 
was the result of a succession of heavy yields. These six years 
constitute a longer succession of humper crops than has I'v('r 
occurred at any other time. 

The effect of these large crops upon the purchasing power of 
('orn can be removed hy the method deseribed in Appendix II. 
If, then, a straight line, broken at 1890 (the same date that in 
the case of the line which when fitted to the price data revealed 
the sag in the price series) is fitted to the purchasing power data 
thus corrected, the broken lines fall almost exactly upon the 
single straight line fitted to the whole length of the series. This 
demonstrates the absence of any secnlar decline in corn pur
chasing power due to over-expansion at the time of the west
ward expansion. 

The curve showing the purchasing power of wheat similarly 
shows no overproduction effect, no decline in the middle of the 
period. Its trend is horizontal throout. The purchasing power 
of hogs rises steadily from beginning to end. It shows .the ef
fect of underproduction relative to the demand, rather than of 
overproduction. 

CHANGES IN THE DEMAND FOR CORN 

The inference from the prccedin~ seetion is that no ~eneral 
oversupply of corn relative to the demand for it occurred dur
ing the period of the westward expansion of settlement in the 
Middlewest,' except temporarily during the bumper ero"" of 
1895-1900. This conclnsion is based upou the behavior of the 
purchasing power of corn, which expresses indirectly the rela
tionship hetween supply and demand. 

If the demand for ('orn could be statisti('slly measured and 
expressed in an annual series covering the period under eon
sideration and compared directly with the corn production 
series over the same time, the relationship betweeu supply and 
demand could be measured directly. What is needed here is 
not a measure of corn consumption, which obvionsly is alwaY" 
equal to corn production (plus the initial carry-over from the 
previous crop and minus the final earry-over). What is re
quired i. a m .. asure of th .. ehang<>s iu the demand for eorn in 
the schedule senst'. 

This demand may .. hange for 'differeut rl'8sons. It may in
crease or decrI'ase with changes in the population of livestock. 

l'lbe terma suppl;, and dl!llland .... UHd 1ft the eehedule MIl_ 
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which move the demand curve to the right or left. It may also 
be affected by changes in the price of livestock, which move the 
demand curve per head of livestock up or down.· It may also 
be modified by changes in livestock feeding methods and in 
the demand for human consumption in the. form of breakfast 
foods, etc. 

These changes may affect the slope and the inflection of the 
livestock demand curve as well as the location of it. The sim
plest plan is to deal with the different changes separately, one 
at ... time. This plan is followed in the next section. 

EFFECT OF CHANGES IN LIVESTOCK POPULATION 

We will begin with the changes in the doonand for corn 
which are due to changes in livestock and human population. 

What constitutes the demand for corn t From what sources 
does it aris~' 

These questions are dealt with in an article entitled, .. The 
Corn Crop" in the 1921 Yearbook of Agriculture." 

A chart (fig. 3) from this article showing the sources of the 
demand for corn and their relative proportions, is reproduced 
herewith. It shows that about 90 percent of the corn crop is 
fed to livestock. (This includes part of the 6.5 percent which 
is ground in merchant mills). The remaining 10 percent is 
used for human food on farms, for exports and for other uses, 
in the proportions shown in the chart. 

The chang-es that have taken place in these different items 
ean be considered by taking up each item in turn, in the order of 
its importance. 

THE LIVESTOCK DEMAND FOR CORN 

Hogs, cattle, horses and mules consume over 80 percent of 
the total eorn crop. The ehanges that have taken place in 
the population of these classes of livestock since 1866 are 
shown in fig. 4. 

The secular tr .. nd of the population data for all of these 
classes of livestock is upward from 1866 until after the recent 

'Let ua INP-Po- that tn !W).lOll!llt to all InCTeaSed demand due to .. crowJUR' popula
tion. the numbera of lIveetoek inel"eU6d 60. percent. while the price of Uveatoek re.
malned unchanll9d. Liveatoo-k would then consume • 50 pereenl larger quantity of 
Cllrn at the II&M. vri .. per buahel .. WON; dle demand e\ll'V4l tor corn would have 
.hitted to the rhfht. 

If the population of Uvestoek. howrAtr. remained ~nlJtant but the priee of U_ 
IItoek l'OIII8, the feeder wouid feed _eh bo .. more eorn until the p.ri~ III eorn rosa and 
the prlee of Uvutoc!k feU enouwh to make further feeding unpl'Oftttlble. The feeder 
then· would pay mOH for .. Riven quantity of «U"IL than 'b9fore; the demand for COl'D 
JMM" h_d of U-'oek _ld ha_ Irl'l~roaaed. tor t&. demand curv. for co", wou.1d 
have aMfted up ....... rdt.. 

Thla quetlUon ill fllrther- dlaeuaed in Appendbt Ill. 
.~ C. E. Lela"htr and. C. W. Warburton • .-onomiata., Bureau t4 Plant Industry, 

and 0, C. StiM and O. E, Baket', qrieultural aconomlllta. Bureau of AJrl"ieultunl 
Eeunomlca. pp. 161-226. United Stat. Departmen.t of Acrioulture Yearbook. 192:1. 
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Fie. 8. The uses of corn. 

World War. Hog numbers declined after.1923, cattle numbers 
after 1918 and numbers of horses and mules after 1919. 

It is evident that the combined demand for corn from these 
sources increased substantially from 1866 to about 1920 owing 
to increases in numbers. The effect of changes in feeding 
methods is considered later. 

LIVESTOCK NOT ON FARMS 

The next most important item is the livestock not on farms, 
which consume 5.5 percent of the total corn crop. 

Annual data on the numbers of livestock not on farms are 
not available. All that can be used are the data given in the 
decennial census reports, and they run back no farther than 
1900. The data for intercensal years therefore must be inter
polated, and no data are available before 1900. 

The method of handling this item is discnssed in Appendix 
IV, under the heading, "Livestock Not on Farms." Briefly, 
the method is to multiply the annual data showing the num· 
bers of livestock on farms by a correction factor based on the 
ratio between the numbers of livestock on farms and those not 
on farms. The data thus corrected approximate the numbers 
of livestock on farms and elsewhere in the United States. 

POULTRY ON FARMS 

The next most important sour .. e of the demand for corn 
comes from poultry on farms. which consume 4 percent of the 
corn crop. 
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This item is so small that the changes in it are not shown by 
8 chart. The poultry population incre .... ed steadily from about 
100 million at the beginning of the period to about 450 million 
in 1930. 

DEMAND FOR HUMAN FOOD AND OTHER USES 

ThE; two items, "human food on farms" and "other uses," 
take 3.5 and 3 percent of the crop, respectively. To these 
should be added most of the 6.5 percent of the total crop which 
i. ground in merchant mills. 

The first of these items probably expanded more slowly than 
the growth of total popUlation, because that proportion of the 
total population which is engaged in agriculture has declined 
since early times. The second and third uses, which include 
among other things the amount used for human food elsewhere 
than on farms, probably expanded more rapidly. 

There seems to be no very accurate way of handling these 
items. Probably the best thing to do is to lump them together 
and regard their total as growing pari passu. with the growth 
of total population. 

eo 
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EXPORT DEMAND 

The next element is the exports, which are shown "as consti
tuting 1.5 percent of the total consumption of ccrn.'· 

Exports data show not the export demand but only the ex
port consumption, two things, of course, which are different. 
A big crop of corn would cut the export demand curve farther 
over to the right than a small crop would, and greater exports 
would result; but that fact would not affect the position of the 
demand curve itself; that position would remain unchanged, 
or at least unaffected by big or small crops of eorn. 

The measurement of the change in the export demand for 
corn is thus somewhat difficult. It is considered in detail in 
Appendix V. On the basis of the discussion given there, the in
ference can be made that the export demand for cQrn increased 
about 25 million bushels during the period from 1875 to 1918. 

This amount is so small-about 1 percent of the total crop
and its computations involve so many unprovable assump
tions, that it had best be ignored. 

DEMAND FROM SHEEP 

The smallest item shown in the chart is the amount consumed 
by sheep. It is given as 1 percent. The numbers of sheep on 
farms fluctuate about a very slowly rising trend for the entire 
length of the series. 

AN ANN't!AL MEASURE OF CHANGES IN THE DEMAND FOR CORN DUE 
TO CHANGES IN LIVESTOCK AND HUMAN POPUI..ATION 

The preceding sections have shown the changes that have 
taken place in the different elelnents constituting the total de
mand for corn. It would simplify matters if these changes 
could be resolved into one quantitative measure representing 
changes in total demand. 

If the consumption of corn per head were the same for the 
different kinds of livestock, the numhers of the various kinds 
eould be added together and the total handled as a unit. 

It is clear, however, that this cannot be done. The average 
hog, or horse. consumes more corn than does the avera~e steer. 
What is needed is a system of weights to be giveR each kind of 
livestock according to the relative amount which each eon
sumes. These weighted figures ean then be added and the total 
used as a unit. 

The average number of bushels of corn consumed per head 
of each species can be used as the basis of this weighting. The 
weights can be derived by applying the proportions of the total 
corn consumption ascribed in fig. 4 to the different kinds of 
livestock to the production of corn on the one hand and the 

10Th1. fl&Ul'8 like the others I. based 011 the period 1912:-1921. It the wbole perIod 
trom 1866 to 198-0 is. conll1dered. exports for that Pfttod averqe 3,1 pereent of the 
total production. 
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• 
numbers of livestock of eael. kind on the other, using averages 
for the period 1912-1921 from which these propm'tions were 
nriginally worked out. U 

The weights obtained by this method are given in table 1_ 

'fAIU,E}, "~~l'IMATEJ) A VElt..-\GE CONSUMPTION OF CORN" PElt HEAD OF 
LIVESTOCK FOR TUB: PERIOD OF 1912-1921 {ALL n."-SIC DATA. ON 

POPl:LA'flON AND PRODUCfION IN 000) 

Cattle H ... Horeea. 11 Mute. 

AverllP number- 64,560 "'- 25.550 

Proportion uf l'lrop fed to each kind ,. .. ,.. 
--

Conaumption of corn in bu.ehels 
per.liood 6.6~ 19.7 ",3 

(.-\ygouge corn ProdW'!hon for the p8l'Iod. 2.866.261 Bu.) 

Poultry~ Sh_ n..". • 
. - . 

• A Vertl,l8 number 345,896 4S,370 100,900 
-

Proportion of erop fed to each kind • , 
" . _--_. 

CODaumption oJ' corll in bushela: 
_lwod 

, .. _61 ,.7 

._---------- ----,------
(,AvW'ltge ~~orn pwduetum {or th9 perwd. 2,886,261 Bu.) 

These weights can now be applied to the duta related to the 
diffe"ent sources of demand. Thc figures showing the popnla
tion of hogs, cattle, etc. thus weighted can then be added and 
the total used as a quulltitative measm .. of the changes in the 
domestic demand for com which are due to changes in livestock 
and other population_ 

This series, together with tlte computations involved,' is 
shown in Appendix IX. The series is based on tlte numbers 
of livestock on farms and elsewhere, and upon the com used 
for human food and other uses. The only item left out of ae
COUllt is export demand. This is because it is so small and dif
ficult to measure with accuracy_ 

I<'igul'e I) shows this quantitative measure of the effeet of 
population ,·hanges on the demand for corn eomp""ed directly 
witll the anllual 'corn production figures all thr" the period. 
It shows that since 1860 there has been a rough correspond
ence between the growth in the production of corn on the 
one band and tbe grm,1h of the population consuming the 
com on the other. 

lIThI_ 1Mthod ..... IlUlNMted to the wrltu by C. If. P1U'Y'" of the Bureau of Aari
o\lltuuJ &coaomlu. 

lPJbI. 1B pe~t Inelwlu the 3.6 ~nt uNd for human food on {anna. the 8 piI!T'oo 
0Clt uAd for other UlIU. and Ut. 6.6 p8l'C!ent Ilratlnd in muehant mill&. Part of th. 
MIat two item. should not. be ucrlbe04 dlnet.ly &0 human consumption. hut bow Iarce 
• part. ht not kuown. Ttt. be8\, thtU. t'l\D be done hen I. to repni them •• a:rowina 
&t an eQUal pa~ wltb human population. 



194 

\ 

!Jd lA J .~ 
I 

1l 
~ 

I 
,/ V, 

r d\ rl ;r\ ! 

I 
r:(! I 

I 

! 
;r " .1 I 

COJlH PRODUCTION 
f1NMWlLQwtGDIt DEMAND s 

THE D£HAHD DATA IIllE ltilS£D ~ 
t.WESToctcl'U1DCl!3.4S OF JlfN.DFfClIif 
II , ..... 

leaD UJ.90 1S00 1910 
Fla. 5. Chan.. in the demand for- eorn Gue t& cbances in Uvestock and ather 

population eompared with corn produetion. 

There is no evidence of relative overproduction from 1866 
to 1896, nor of relative underproduction during the period 
following. The only period of decreased relative production 
appears to be that from 1881 to 1894, which had previously 
heen considered the most acute part of the overproduction 
period. After that time, corn production increased slightly 
more rapidly than the growth of livestock anti other popUlation. 

One more step has yet to be taken. 
There might have been a relative increase in the production 

of the other feed grains, oafs and barley, at the time of th .. 
westward migration, even tho there was no overp"oduetion of 
corn then. 

Fignre 6, however, shows that the trend of oats and harley 
production added together on a poundage basis from 1869 to 
1928 is a straight line. If this oats and barley production were 
added to corn production and the totals plotted, the upward 
curvature of the trend of this total feed series would he less 
than that of the corn series alone. It appears, then, that during 
the expansion of settlement into the Middlewest, there was a 
relative·undersnpply of total feed grains, rather than an over
supply. 

EFFECT OF ('HASHES IN LIVESTOCK Pl'RI'HASING POWER 

It was shown in the preceding S<'etiou that t h .. incres..'Ie in 
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t h,' popullltion of lh-e.toek Bnd others eonsUlning corn that 
ba. taken pIa.'. since 1866 was accompanied by a commensur
aftl increns~ in the produetion of eorn, 

On. would have expceted, thcn, to find the purchasing power 
of eorn rmUlining at about the same level thruout the period. 
A.-tunlly, however. as we have seen, the trend of corn pur
(·hasing power I'OS(' sh·adily- from beginning to end. 

This rise may be regarded as the residual change I.,ft in after 
tl,.. influelwe of th.· changes in population and in corn produc
tion have b~el' taken otIt. It was the result of other change .. 
whirh hnvr not yt't he-en taken into 8(,fflunt. 

IXCREAl"R ]~ TIlE PlJReHASINli ll()\\rr:R OF HOOS 

Une of I hese 01 he,' dllluges is the increase in the purchasing 
pow.-r of hogs that look place during this period. 

Th •• ff,'e! of such a change upon the demand for corn h .... 
lwen noted ill a p"cvious footuote. If the population of hogs. 
for ""!\Inple. remaincd Ulwhan!l'ed but the price of holl'S rose, 
• hillh.'r pri.,~ p~r Ilushpl would be paid for a given quantity 
of ~, ... n than hefore: th~ d~mand elll'\'p for POl'll would have 
shift~rl upwards. lIfore ,-or" would hp fcd to holl'S and more 
hogs would he fett until either the priee of hogs fen as a re
sult of the increased. production of bogs, or the prk'e of corn 
rose enoullh to <'''I'll this pxpansion in the hog industry or both. 
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In order to measure the total increase in demaud for corn, 
therefore, it is not sufficient merely to know how much the 
livestock increased, It is necessary also to know whether the 
price of livestock increased, remained constant, or felL 

An index of the changes in the prices of all livestock to 
which corn is fed could be worked out by weighting the dif
ferent livestock prices according to the relative importance of 
each of the classes of livestock as consumers of corn, This, 
however, would involve some troublesome steps, What price, 
for example, should be nsed as representative of horses f Their 
product is not meat but power, Some of the smaller items 
would also be difficult to handle, 

Probably the most accurate method is to take hog price.~ 
alone as representative of changes in the price of all livestock. 
These hog prices, reduced to purchasing power by division 
each year by the current index of general prices at wholesale, 
are shown in fig. 7. 

This chart shows one reason why the purchasing power of 
corn rose from 1866 to 1919, even tho the livestock and other 
population consuming corn did not increase any faster than 
the increase in the production of corn. The chart shows tbat the 
purchasing power of hogs rose steadily from the beginning to the 
end of the period. 

Thus the demand from hogs increased; feeders, rec<.>iving 
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higher prices for their hogs, paid higher prices per bushel for 
corn.18 

This increase in the purchasing power of hogs was associated 
with an increase in their production. It must have been due, 
then, to an increase in the demand for hogs. That is, the de
mand for meat nil thrn this period must have increased faster 
than the supply of it. 

EFFECT OF CHANG~ IS FEEDING METHODS 

Changes in production practices and feeding methods also 
affected the demand for corn per head of livestock on farms. 
These changes cannot be statistically measured. 

In the case of cattle, the continued westward movement of 
agricultural settlement after 1866 cut into the western range 
areas, and shifted the emphasis from grass feeding on the 
western ranges to grain feeding in the feedlots of the COM' 
Belt. The 4 or 5-year.old Texas long·horn range steer was 
IZradually displaced by Corn Belt baby beeves and 2-year-olds. 
This shift in emphasis meant that as the westward movement 
progressed, more corn was required per head of beef cattle 
The cattle demand for com therefore increased faster than the 
increase in the numbers of cattle on farms. 

Changes in the methods of hog produetion have also tak .. n 
place, but thdr effeet is not no great as in the case of the beef 
cattle industry. 

The "effect of th~se ehan~es in produetion methods is roughly 
indicatpd by the slight rise in the production of corn relative 
to the index of popUlation numbers toward the latter end of 
the period. If oats and harley are added to the eom produc
tion, the rise in this total feeds produetion is greater than in 
~om produetion alone. • 

The ~xtent of these ehangps cannot he statistically measured 
at the present time, and further work on this part of the prob. 
lem must wait upon later investigation. 

POST-WAR CHANGES IN THE PURCHASING PO\VER 
OF CORN 

It was shown in fill'. 2 that the war raised the purehasing 
power of com very little. It was also Mown that the post·war 
depression low .. red it very mu.h. The trend of corn pnrchas
ing power now is 25 perrent low .. r than it was before the war. 
Corn. th ...... fo ..... is worth now only 75 pe,...~nt 8.. mueh as it 
was befo .. the war. What is the reanon for this? 

The .. xplanation is to be found in chan,..,". that have taken 
place sinee the war, not only in the d"mand for com, but also 
in the supply of it. 

'-see A~b: VI. 
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POST-WAR CHANGES IN THE DEMAND FOR CORN" 

EFFECT 01" CHANGES IN LIVESTOCK POPULATION 

Reference to fig. 5 shows the changes that have taken plaee 
in the demand for corn due to changes in livestock and human 
population. 

The chart appears to show that there has been a decr .. ase 
since 1923 in the numbers of livestock consuming corn. The 
index of changes in demand due to population changes turns 
definitely downward after the war. The average for the five 
years just before the post-war depression" was 2,885 million 
bushels. For the last five years of the post-war period (1926-
1930) the average fell to 2,615 million bushels. This is a per
centage reduction of 9.4. 

Let us examine the changes in the numbers of the individual 
kinds of livestock, to see which kind has suffered the heaviest 
losses in numbers, and to discover why these losses have oc
curred. It is also necessary to ascertain whether the index of 
changes in demand for corn due to population changes has been 
made unreliable by the various readjustments that have taken 
place since the post-war depression. 

The post-war changes in the smaller items, poultry and 
human consumption and so forth. have been small. They are 
discussed in Appendix 7. Only the important livestock items 
will be discussed here. 

HORSES AND MULES 

Figure 4 showed that the number of horses and mules on 
farms has decreased 30 percent since 1919. This of course is 
due to their steady displacement by tractors, trucks and auto
mobiles. 

This displacement is greater than is generally recognized. 
Census data show that the number of tractors on farms has 
doubled every five years since 1920. In 1920 there were 246,-
000 tractors on farms in the United States. In 1925 there wert' 
506,000. In 1929, four years later. there were estimated to be 
853,000. During the same time. the numbers of hol'S"" and 
mul~s on £arms decreased by more than 5 millions.'" 

CATTLE 

It is also shown in fig. 4 that a marked reduction in cattle 
numbers has taken plaee since the war. Their numb~rs have 
fallen n~arly 20 percent. 

Opinion is divided as to whether this redu"tion was ~y"Ii .. , 
or was simply the result of liquidation induced by post-war 

1.'"l1te lut )'ear of the fiw is 1920, for- the liveatoclt btdu ia as ·01 Jan. 1. and bJ 
paired with the 9m. erop and purebaatnll' power .. of Deeember of the 7ft,r before. 

l .. na.ta from table 584. p. 1042. U. S. D. A. Yearbook of AKrieulture. tHt),. 
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depreAsion. In any case, tbe decline came to an end in 1928. 
Since that time, cattle numbers ha.ve been increasing. 

HOGS 

Finally, fig. 4 sbows tbat since the war the number of bogs 
on farms has decreased. Tbe trend thm the cycles turns down
ward. It would appear from this that the hog demand for 
('orn has been cut down by a reduction in hog numbers. 

Investigation shows, however, that changes induced by the 
post-war depression have affecled the aecuracy of the hogs-on
farms data as a measure of the hog demand for corn. 

This is revealed by the data plotted in fig. 8. This chart 
shows in greater detail the changes that bave taken place since 
1900. It shows not only the numbers of bogs on farms, but 
also the Federal inspected and estimated total slaugbter of 
hogs.'" . 

Inspection of the cbal't reveals the fact that previous to 
the war the total slaughter eurve followed a course almost 
indenti.al with that of the hogs-on-farms curve. Since the 
war, however, they bave parted company. Tbe total slaughter 
curve has continued upward, while tbe bogs-on-farms curve 

l.-Data h'om Preliminary Report, Stathltlca or Meat Product1on, ete" Bureau of Av). 
oultural ~Qom1es. Wuhlqton, D, c~ April. lillO. and fJ'OfD, p. BU:, 1980 U. S. D. 
A. Y..-book. 
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has swung downward; for 1929, the total slaughter curve is 
40 percent higher than the other. The divergence between th,' 
two series is still greater if the slaughter figures are expressed 
in pounds, for since 1904 the trend of the average weights of 
hogs slaughtered has been upward. 

The reasons for the divergence between the numbers of 
hogs on farms and total hog slaughter are discussed in Ap
pendix VllI_ Changes in the geographical distribution of the hog 
production and in production methods are bringing more hogo 
under Federal inspected slaughter and are increasing the pro
duction of pork per head of hogs on farms. The extent of 
these incresse. is not accurately known. 

The numbers of hogs on farms, then, are becoming unreli
able as an index of changes in the total hog demand for corn. 

EFFEC:r OF CHANGES IN FEEDING METHODS 

Further unreliability is introduced by the fact that changes 
in feeding methods since 1920 have reduced the demand for 
corn per head of hogs marketed. Between 1910 and 1920, 
supplement feeds as tankage, fishmeal, linseed oilmeal, soy
bean and peanut meal, alfalfa, etc. began to come into use. 
Since that time their use has steadily increased and this in
crease has reduced the amount of· corn fed per 100 pounds 
of hog gain. 

No data are available as to the extent of the reduction for 
the Corn Belt as a whole; but an iudication of the change thaI 
has been made can be gathered from the records of the feed· 
ing experiments conducted by the Animal Husbandry Section 
of the Iowa Agricultural ExperinIent Station. These record~ 
show that prior to 1910 the average requirement at the ex· 
perinIent station was about 450 pounds of corn per 100 pound£ 
of hog gain. Today it is only about 350 pounds. From 450 
pounds to 350 pounds is a reduction of 25 percentY . 

The general use of modern feeding rations, however, spreads 
slowly. For the Corn Belt as a whole, the reduction in corn 
requirements per· 100 pounds of hog gain has probably not 
been great. The average based on Humboldt County cost 
route reeords for 1922-24, inclusive, was 425 pounds.'" This 
is only 5 percent less than the experiment station requirements 
before 1910. 

How much the total demand for corn has been affected by 
changes in the number of hogs and in hog production methods 
therefore is not known. Further research in this field is re
quired. 

11'Tlut Information eoncerninsr fHdinll ehanRU was supplied by Prof. C. C. Culbert
won, in enarge or researeh in the Animal HWlbandl'J' Section of the Iowa Aarlculwral 
ExperIment Station. 

lelowa Stat. Colleae Alrrienltural Experiment Station Bulletin 265 (revised). All 
E<lonom1e Study of the BOIl' Entel'Pme in Humboldt County. by J. A. Hopkins, .Jr. 
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EFFECT OF CHA~WES IN LIYESTOCK PIJRCHASINO PUWER 

F'ortunately the extent of the vertical changes in the position 
of the hog demand cllrve ror corn since the war can he aeeur· 
e tely mcasured. 

F'igure 9 shows the change in the purchasing power of 
hogs per 100 pounds at Chicago that has taken place since the 
war." Evidently the trend of hog purchasing power has fallen 
more than 25 percent. This is approximately the same per· 
"entage redlu·tion that has taken place in the purchasing power 
of corn. 

One would expect to find a close eonnection between the 
priee of ho!(S and corn, hecause the one is the finished prodnct 
and the ot her is the raw materiaL The closeness of their rela. 
tionship is shown by the fad that the trend of the farm com· 
hog price ratio has remained unchanged at ahout 15 for at 
least 60 years. 

One further question remains. Was the post.war reduction in 
the pu..,hasing power of hogs due to an increase in the supply of 
1101(8 or to a decrease in the demand for pork f 

This qUf'Stioll again carries the iDYestigation out of the 
laort.. data .,... .-I .... fa tbl> fonD 01 annual ....... of 1DOIlthq. ~ Ob .. 8U 

of the ItSU U. S. D. A. Y_rbooL 'J'MMo data .... them. ftIIduc.ed. to Pureba.sfilW pcnrer 
b)o di.woc ..,. the ~lTWPODdiq iu. of -&be .-.raI price ...... compiled .. I:II.e 
Bu.a of Labor Statillda.. 
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field of the present worker. Other studies,.· however, indicat~ 
that the biggest factor has been a decrease in the demand. 
not for pork but for hogs, due to a widening of the spread 
between live hog and retail pork prices. The fact that this has 
resulted in an increase rather than a decrease in the number of 
hogs slsughtered indicates further that there has also been 
an increase in the supply of hogs. 

POST WAR CHANGES IN THE8UPPLY OF CORN 

In spite of the 25 percent reduction in the purchasing power 
of corn, the production of corn since the war has fallen off very 
little. The slight decline in the trend is shown in fig. 10. Corn 
acreage reached a rounded peak during 1910-1915 at about 
105 million acres and has declined slowly since then. At the 
present time the average falls at about 100 million acres. 

Evidently the supply of corn, the amount which producers 
will supply at a given series of prices, must have substantially 
inereased. The purchasing power of corn has fallen 25 per
cent, but farmers are producing almost as much corn as before, 
in spite of the lower return. 
IOCoaducted by Mr. H. 14. Conway, of the reMl&l'ch department of the Nattonal Lt" .. 

. tltoek ItarketinK' 4asociation at Chicago. 
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uTh. dllta in the chart include sloeks of old corn on farms Nov. L The.-aoa fOI' 
thJ.a I_ tha.t .. cubic parabola. had been fitted to thift seliek. and uRing It _ved the labor 
of ftt.tlne .. ahnilar ~nd Une to a series Rho.wlnlf eorn. produeion alone. 
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There are several reasons for this. One reason is the reduc
tions that have been made in the cost of producing corn. Power 
farming is developing; larger fields and implements are coming 
into use; better varieties of corn are being grown; more mod
ern rotations are being followed. In some eases standards of 
living have also been reduced. The fact that corn production 
has increased in the northwestern part of the Corn Belt during 
t his period shows that part of the increase in the supply has 
come from newer corn areas with lower real eosts of production 
t han those of other parts. 

THE FUTURE OF CORN PRICES 

What are the prospects for the trend of corn prices in tbe 
future' Is tbe purchasing power of corn likely to rise and re
turn to pre-war levels' Or is it -more likely to follow the lead 
of wheat.aud go down' 

Tbe answer depends npon tbree things: first, upon the future 
eourse of the general price level; second, upon the future 
"hanges in the demand for corn, in turn mainly dependent 
upon the demand for livestock; and third, upon future changes 
in the supply of corn, affected by changes in coru production 
practices and other cost factors. 

These three topics will be dealt with in the order given. 

THE TREND OF THE GENERAL PRICE LEVEL 

Lpading authorities in the field of money and banking differ 
in their opinions as to the future course of the general price 
level. 

Some foresee a g"adual slowing down of the world's output 
of gold, and an inN'case in the demand for it from such coun
tries as India and Chinn. This would exert a depressing effect 
on price levels. Others empbasize the effect which improve
ments in banking systems have in allowing a given quantity of 
Rold to support a larger and larger credit structure. This 
would have a tendency to raise prices. 

No general ag.-eement upon the outlook seems to have been 
reached_ Whether the credit currency of the world is likely 
to expand faster or slower than the expansion in world pro
duction of goods remains a disputed question. 

Consequently, the direction of tbe future trend of the gen
eral price level cannot be foreseen. The long-time outlook for 
corn prices, tit'd up ... it i. with these movements of the general 
price level, i. thus r,,-nd('red uncertain at the outset, before 
the fnctors dire,·tly affecting corn itself have been approached. 

The difficulty, however, can be avoided by the use of the 
more fundamental eoncppt of corn purchasing· power instead 
of eorn priee. This leaves questions concerning the ~ourse. of 
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the general price level on one side, and permits attention to 
be focussed on the factors directly affecting corn. 

PROSPECTIVE FUTURE DEMAND FOR CORN 

The prospects for the purchasing power of corn in tbe futuro 
depend upon the changes in the demand for corn and in tbe 
supply of it. Let us consider the factors affecting the demand 
first, taking up each of the three chief kinds of livestock 
separately. 

EFl-'ECT OF CHANGES IN Ll\"ESTOCK POPUL.\TION 

HORSES AND MULES 

The preeeding section showed that nearly a third of OUI' 

horses and mules have been displaced since the war by mech. 
anical power in the form of tractors, trucks and automobiles. 

The evideuce is that this decline will continue for years to 
come. Agriculture is ouly part way along the road to meehan· 
ization. It seems likely that many more horses and mules will 
be displaced before their population curve, at present declining 
so rapidly, begins to flatten out. The January. 1931. figures 
show no abatement in the rate of decline. The reduction in 
numbers may be as great during the ncxt 10 y .. ars as durin I( 
the past decade. If it is, it "ill mean a reduction in the demand 
for corn of 5 or 6 percent from presE'nt levels. 

This displacement of horses will, howev"r, begin to slow down 
some distance short of complete elimination. 

CA'ITLE 

Figure 4 showed that the number of cattle on farms has just 
passed the low point in what app('ars to be a cyclic movement 
with a period of 14 or 15 years. If history repeats itself, the 
number can be expected to increase for t b(' next five or six 
years and decline again for the next few years aft('1' that. 

The trend thrn these movements shonld be roughly horizon· 
tal. On the one hand, the per capita consumption of bt'E'f is 
declining to some extent; but on the other, th(' markE't for our 
beef is largely domestic and our domE'stic human population 
is increasing at about 1 pE'rcent pel' yt'ar. In the fit'ld of dairy 
products the dE'mand for milk is inerE'asing. but th .... ffieiency 
of the average milk cow as a eonverlet' of fe .. d is also increas
ing. All in all. it seems that the result of these eonflictine: com· 
ponenta will be a roughly horizontal trend in the demand for 
beef and dairy cattle in the United Statt's." 

lVI'be term "demand for" is lees. concrete hut more &CeUnLte than ·-Dumber. of," 
Suppose that the demand Cor hogs. for example,. remained eonstan~ but the supply 
of feed trra1ns lnereased. The priee of feed crainll would rall. and thla reduction in 
the coat or the raw maWrial would ineftSlUle pl'ofitll in the hOllr industry. and eau..e an 
inCNaM in the numbers ot bop. But Utili inerflUle in hOSt numhenl. an eft"eet. of 
10wer feed prfoea. eouJd not then be brought in all • challft in a eausal radar on 
the .Ide of the demand for fll!ed K1"aintr.. The total hog mnand f-or feed II'raintl 
wo'l:l1d have- remained une:banJA'd, 
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Whether the trend of the per capita "attle demand for corn 
will also be horizontal is a further qnestion which is discussed 
later in connection with hogs. 

HOGS 

The outlook for the hog d .. mand for corn is hased funda
mentally npon the prospects for the domestic and foreign de
mand for pork. This is a snbject calling for extended r .. sea...,h. 
The main ontlines, howe,er, appear to be as follows. 

The export demand for pork products seems to be weaken
ing. Exports of lard are increasing, but those of other pork 
pradnets are falling off more rapidly than the increase in the 
exports of lard. The total of all pork products exports. includ
ing lard. averaged 1,305 million pounds for the period 1900-
1904; 1,249 million for the period 1905-1909 and 1,149 million 
for the period of 1925-1929." . 

What are the prospects for the domestic demand' 
The per ... apita consumption of pork shows 8 slight upward 

trend from 1900 to 1928." This may continue, tho some of the 
recent increase is due to the relatively high price of heef. Lard, 
however, is inercasingly feeling the effect of the competition 
of .. getable oils and other substitutes. 

Per rapita domestic. demand for pork products. however, i!'; 
only one of the factors to be taken into aceount. The other is 
the growth in the buman population of the United States. 
This has been tbe fundamental faetor underlying the inerease 
in liwstoek numbers of all kinds in the past, and will eontinue 
to he so in the future. 

The outstanding featm·. of the present population situation 
iR th .. fa.·t that population !!'rowth in the United States i. now 
slowin!'\' down. The 19-10 eNlSUS is expected to show a decelera
tion in ti,e rate. of population inerease ran!ting from 5 to 8 
pere.nl.25 The birth rate of the United States has fallen 25 per
een! in th .. last 13 years. and is now lower than the birth rate 
of Fran.· .... Many leading authorities al'e convinced that not 
only the {'niled Stat.s but northern Europe will reaeh a sta
tion .... y population basis within 35 years." Dnblin and Lotka 
predict that hy 1970 the Fnited States will reaeh a stationary 
popUlation of 150 million. Others set it at ahout 175 million. 

a:aorable 191, pp. N6. 1910, U. S. D. A. Yearbook of ~tuft:. 
'''''PnIlmll'l&rJ' ltepor't.. StatiAics of Meat Proil\1etioa, ete.. B. A. E., U. S. D. A .. 

April. lSU . 
.. w. S. "nlolDpM)D. PoJndatiOD Problt!lu. )910, paa ~ 
HAlI!('IOrdhla' to Dr. I. E. Kelle$<. Uniqt"llib or ChieQo. 
n&twn. R.. KutQ'IUki.""1be Balaneoe of Blrtba and o.u.a." Vol L W"'1'Il and 

Northen. kl'Ol*-
Dublin and LoUc .. Statil!rtician.. VetropoUtaa LU. Inll11ra!le8 CompaQ. Studies m 

Quantitative and CuUm-ai Soeioloo 01 the Amerieaa Soeiolociea1 Soci.ty. D-mber. 
ItH. P. 10'_ 

Dr. O. E. BakM'. Uni~ SUta ~t .of Acrieutture. MiN:ell.n~ Publiea. 
tiGe No. 17. "LaMi UtiltuLiot and. tbt Fum Probhm:' NOftID.ber. ItaO. p. ts.. 
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In the next decade, however, the increase in domestic human 
population will probably more than offset the. effect of de
clines in export demand for pork products. The total demand 
for pork products, therefore, should slowly increase. 

Whether this will result in a similar slow upward trend in 
the hog demand for corn depends upon changes in the per capita 
hog demand for corn. This in turn depends upon the extent 
of the spread of the use 'of modern rations and of other im
proved production practices that have been previously dis
cussed. It depends also upon further changes in the spread 
between retail pork and live hog prices. 

These questions lie outside of the immediate field of corn 
price research. . 

The most that can be done here is to point out that the 
spread of the use of supplemental feeds and other constituenlq 
of a modern feeding ration and the other improvements that 
are being made in hog production practices are going to reduce 
the per capita hog demand for c'orn to some extent. The total 
hog demand for corn, then, is not going to keep pacc with the 
slow increase in the. demand for pork. It is probable that it 
will not increase at all. 

COMPETITION FROM OTHER GRAINS 

One more important factor affecting the demand for corn is 
the prospective competition from other grains. 

The present liberal substitution of wheat for corn is not like· 
ly to continue, once adjustment has been made between wheat 
and corn prices and production. In spite of recent cuts in the 
~ost of production of wheat over a period of years, it is likely 
to cost more to produce wheat than corn. Shifts in production 
at the ovel'lapping- margins between wheat and corn areas 
will be made, but they will affect the supply of corn, not the 
demand for it. 

The competition from grain sorghums, oats and barley is 
likely to have more effect upon the demand for corn than 
wheat is likely to have. Tbere bas been some increase since 
1900 in the ratio of oats plus barley production divided by 
corn production, but not enough data are at hand to enable 
prospective changes in this ratio to be statistically estimated. 

PROSPECTIVE FUTURE SUPPLY OF CORN 

Tbe final question is the probable futur" snpply of eorn. 
Supply here of course is taken in the same sense that de

mand has been taken: that is. in the schedule sense_ Supply 
is, therefore, different from production. Production depends 
upon two things, price on the one hand and coat of production 
on the other. Supply is not affected (directly) by price. 
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What ill likely to lJe the future course of the cost of Pro
ducing corn' Is it likely to increase, or to decrease' Several 
conflicting forces are at work here, affecting the coat of corn 
production in different directions. 

MECHANIzATION 010' THE t..XlRN BEI.:r 

The first force is tbc continued improvement being made in 
technical methods of production. Larger farm implements, 
such. as two and four-row cultivators and mechanical corn 
pickers; the application of more fertilizer; the use of larger 
fields and modern rotations, the development of surfaced roads 
and moto!' trueks----all these changes arc reducing costs and 
tbereby increasing the supply of corn. 

How much tbese costs have been cut .. ince the war is not 
known. The fact, however, that the 25 percent drop in the 
purchasing power of corn has resulted in only a slight reduc
tion in acreage would indicate tnat costs have been cut aOOost 
us mnch as purchasing power has. 

I. this reduction in the coat of producing corn likely to con
linne in the future, or has it already begun to reach its limitst 

The experience of the Wheat Belt throws some light on this 
question. \Vheat combines have been in suceessful operation 
for 40 or 50 years, but they have only come into general USe 
and begun to exert theil' full force upon wheat production 
methods and costs within the last five or ten years. 

As a German observer" has pointed out, in the first stage of 
I he applilmtion of a new implement to agriculture, the at
tt'mpt is mnde to adapt it to the exist.ing size of the average 
farm, which is determined mainly by the nature of the im
plem .. nt previously used. In the second stage, enough inertia 
bas been overcome that instead of adnpting the new imple
ment to the old size farm, the size of the farm is adapted to 
the new implemeilt, which only then is nble to exert its full 
effect. This second stage has now been entered hy the Wbeat 
R.'lt, under the influeuce of the combine; the average size of 
100 r .. presentative farms selected fot· study in Montana. for 
example. ha.~ increased, wilh the general use of the combine, 
from 600 tilled p.cres in 1924 to 1,200 am'cs iu 1929." 

Perllaps the general adoption of the combine was retarded 
ulltil efficient' tractor and combine motors had heen designed 
Rnd manufactured on a commercial senle. It may not take as 
10111'1 now for power machinery to be generally adopted in the 
Corll Belt. On the other hand, the retarding factor in the case 
of the combine may have been the inertia of established farm
in~ practices rather than the slow development of suitable 

"Prof. Dr. G. A. S\udenab. HOllka", "E:DtwteklunK1lllnr.n de .. Landwlrbc"aftllehan 
We1tprodueUon." W .. ltwlrteobatUleb. Al'dllv lUI Ul April. 1910: 471--410. 

nt..ett..,. nNl* fWtm E. A. Stareh •. Aa"rleulturat Experiment Station. UnlvenltJ 
of Mobtana. 
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gasoline motol'S. If that was true of the combine in the Wheat 
Belt, the adoption of power machinery in the Corn Belt may 
take as long as the adoption of the combine has taken, 

In any case the Corn Belt is still in the first stage of mechan
ization. The present application of the general-purpose traetor 
here appears to be an att{'mpt to fit the new machin". into the 
old horse-farm practice. The first mechanical eorn picl,ers 
were one-row machines, altho two-row implements are mol''' 
efficient; but these 1'equire larger fields than the average at 
the present time. 

TABLE II. AVERAGE SIZE OF FARMS IN IOWA 

Yo., --------= 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
'927 
19"18 .... 

Acreage 

162.0 
156.0 
157.0 
160.0 

]81.0 
161.5 
162.3 
162.4-
163.6 

The second stage, that of changing the size of farm to fit 
the new power machinery, may be upon the Corn Belt horizon, 
but it is not yet here. The average size of Iowa farms has 
shown only a slight increase in the last few years, as table II 
shows. ,. 1<'urthermore, most of the increase is due to an iucrease 
in hay and pasture acreage in the southern part of the state. 
In the northwestern area, the heavy corn producing region, 
t-he average size of farms has decreased since 1920. 

Perhaps the effect of mechanization in the Corn Belt will be 
exerted only upon farm practices and not upol). farm acreage. 
This, however, is unlikely, Four-row corn planters and cultiva
tors and two-row corn pickers require a larger farm than one 
of 160 acres in order to reach their maximum efficiency. The 
corn combine, too, if it is found practical, would require a 
farm larger than the present average size. The conclusion must 
be that the Corn Belt is only part way into the stage of me
chanization; the second stage still lies before it. 

It is possi,ble that we shall see further specialization within 
the Corn Belt according to the topography of the land. Farms 
in level areas, laid out in large fields, may be able to special
ize on the production of grain for the smaller livestock farms 
in adjacent rougher areas where large implements could not 
well be used. This may involve a considerable amount of farm 
reorganization. 

:!.DFrom. the "Farm StatJatlell:" tabl .. In iaaue. of tbe Annual Iowa Yearbook of 
~Irl'leulture. 



209 

THE CORN BORF..R • 
A different foree, working against cuts in the cost of pro-

ducing earn, is the corn borer. 
This parasite is steadily spreading westward thru the Corn 

Belt. It has already made its appearance in Illinois. It is ex
pected in Iowa within the next three or four years, altho not 
in sufficient quantities to do commercial damage; that is not 
expected to occur for five years or more. Bl 

Iowa farmers thus have five or more years before they need 
to take this menace into their east accounts. How great its 
effect will be remains to be seen; it may be reduced by the 
use of preventive methods, hy the removal of all trash, by deep 
plowing or other means. Even so, the cost of cleaning up the 
field is an added item of expense. Perhaps the market for 
cornstalks for the cornstalk. industries may develop enough to 
offset some of this cost . 
. The words of Secretary of Agriculture Hyde sum up the 

earn borer situation. "Taken as a whole. the record of the 
earn borer in the United States still leaves its future economie 
importance open to question. However. the heavy damage it 
occasioned ave!' a few years in a limited district in Ontario 
now largely controlled by better fa1'm methods and the fairly 
initial damage in a limited district in Massachusetts are indi
"ations of the possible menace of this pest to our C01'n crop. 
This menace would seem to warrant the control methods which 
are now enforced to de.lay its spread, which must continue and 
which will eventually carry the insect into the main Carll 
Ilelt." 

GEOGRAPHICAL CHANGES 

Another faetor is the gradually increasing coneentration of 
corn in the Corn Belt. 'This has been in progress since the first 
of the ~entury. The trend of the annual ratios between corn 
production in the nine Corn Belt states" and the thirty-nine 
other states has increased from 1.28 in 1908 to 1.88 in 1929. 
This is shown in fig. 11. 

Most of this increase, however •. is due to the fact that the 
Corn Belt has moved northwest during the period considered" 
Since the states ehosen as the Corn Belt are those in which earn 
prodlletion was the g1'eatest at the p1'e""nt time (not those in 

UOpl.ntOIl 01 Dr. C. I. Drake, head of tlw Entomo\on 1Mpartmen.1. Iowa State Col. 
'-

IlIU. s.. n. A. Y ... rboolt of Anleultw.. It!O. p. 55. 
"Iowa. nUnal_, IlldlaD" Ohio. Mlaourl. Neb1"&8ka. South Dakota. "lImeeuta, WI ... 

oonmtt. 
uTh.l.a norihWMtft'n mofttDent I. _n ahown In Ibn.. I and 7 of an article b7 O. 

It. Saker. "ChaD~ In Pf'IOduetion and CoDIIWllption of Farm Prvdueta" in the Ao~ 
uaIa of tH AtMriean Aeademy of Polltleal and Soc!al Sel.nee. " • .eh. 19!t. No. 2S1. 



210 

RRTIJ .. - ""Tl~., l"u. "rHO mrTP) ~ 11 

I.S 1\ 
/'),. 1\ .P 

1Ir\ A • V vv N \ V 

~I~IU..) ... -~.mTaJ ~ .... -"" ..... -V ~ 
'V V o.s 

... 
o 

1910 1915 1920 1925 
Fig. 11. Corn geographieal production ratios. 

which corn production was the greatest at beginning of the 
century) some increase in relative Corn Belt production would 
be expected from this northwestern movement alone. 

If only the three central Corn Belt states, Iowa, Illinois and 
Indiana, are considered, a similar increase in production rela
tive to the rest of the United States is also evident, but the 
increase is slight. This is shown by the lower line in fig. 11 
Since these three states are the heart of the Corn Belt, the in
crease in their relative production is evidence of a slightly 
greater concentration of corn production not only in the Corn 
Belt as compared with the rest of the states but also within 
the central states of the Corn Belt itself. 

The northwestward movement is much more pronounced than 
the tendency toward concentration in the heart of the Corn 
Belt. It is on the northwestern border that acreage is being 
expanded, and this in the face of the substantial reduction in 
the purchasing power of corn that has taken place since the 
war. The introduction of earlier maturing varieties of corn 
has probably been the biggest factor behind this northwestern 
movement. The use of larger fields and implements which arc 
well adapted to this territory, and, more recently, the intro
duction of hybrid seed, have also played their part. This 
northwestward expansion is likely to continue. 

THE OUTLOOK FOR PROFITS· 

The prospects are that the trend of the purchasing power of 
corn will be downward, but it does not follow that profits also 
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will decline. The cost of corn production in 80me areas is likely 
to decline as rapidly as the purchasing power does. 

Corn growers located in the northwestern part of the Corn 
Belt, for example, will probably make greater profits than 
those located in the eastern part, from which the tide of corn 
production is receding. . 

Another way of grouping producers is to divide them into 
those who are able to be in the front rank in adopting improved 
methods of production, and those who for various reasons
unsuitable topography of land, small size of farm, lack of capi
tal, etc.-lag behind in this respect. 

In a period of rising demand and unchanged conditions of 
supply, both of these classes make extra profits. In a period 
of falling demand and unchanged supply, both lose. In a 
period of constant demand during which conditions of supply 
are changing, however, both cll'SSes do not equally gain or 
lose. The producers in the first group, who are able to put 
into practice modern low cost methods of production as soon 
as they are practical, make extra profits; those in the second 
group. who do not change their production methods, .remain 
with their profits unaffected. 

As the use of cheaper methods of production spreads, how
ever, the situation changes. The increased profits going to 
those who adopt cheaper production methods attract more into 
production. This is what is taking place at the northwestern 
borde ... of the Corn Belt and in some of the eentral sections at 
t he present time. The increased supply then begins to lower 
prices. . 

These lower prices still leave those using the cheaper meth
ods with satisfactory profits. since they have cut their costs 
still further than prices have fallen; but those in the second 
group, whose costs remained as high as before, are caught 
between falling prices .on the one hand and their own unchanged 
costs of production on the other. Their profits diminish and 
may turn into losses." 

Now the Wheat Belt is in this situation at the present time 
(its problem being still further aggravated by a decrease in 
demand). On the one hand, those with large farms and modern 
ma~hiMry are raising wheat in some cases at a cost as low 88 

50 cents a bushel. On the other hand, those unable to adopt 
th •• e methods are facing serious difficulties. 

The Corn Belt appears to be on the brink of a similar situa
tion. It will probably enter upon it slowly, and it may be 
years before the full effects of the situation become evident. 

"The f!let that mORt of OUr Clam I. fi!d. to llvtMJtaclr: does Dot mea». that lOUMl til 
til. (lorn .nterprl... dua to Ioww pn-. will .how up .. aaina In the livatoek 
.n~rllIIt 4118 to lower f .. Un .. eoria. The result of lower feedi~ ~ would be an
Int'l'MMI in the 8upply of UvHtoek, whicb would reduce livatoek. priee& to thell' 
fonner hHD to corn prl... . 
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But the experience of the Wheat Belt and Cotton Belt appears 
likely to be repeated in the Corn Belt, tho on a less severe 
scale, when the time is ripe. 

CONCLUSION 

We are approaching the end of a long chapter in American 
history-the era of headlong development and population 
growth, during which the demand for food has continuously 
expanded faster than the supply of it-an era marked by a 
steady rise in the purehasing power of food. 

The recent World War marked the turning point in this 
movement. Improvements in the technique of food production 
are now overtsking our slackening population growth. Grad
ually the increasing supply of food is catching up with the 
less rapidly growing demand for it. In the future the supply 
will overhaul and pass the demand. Thereafter the purchasin'g 
power of food-including that of livestock and the corn that is 
fed to it-will cease to rise, and begin to trend downward. 

What does this mean for corn and hog producers' It means 
great opportunities for profit for those who are able by 10cll
tion, access to capital, and ability, to take advantage of rapid 
improvements in the methods of corn production as they come 
out. But it means hardship for those who are not. 
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APPENDIX 1 

In this bulletin mathematically fitted eurves are used wherever ad
visable and free-hand CUl'ves wherever possible. 

Free-hand curves are open to one or two serious objections. They 
are unscientific in that where they are used the work cannot be reo 
peated with accUl'aey by others; no two Investigators will draw in 
curves alike; and one ts always open to the accusation. from bimself 
if not tl'Om otbe1'8, that Ite bent tbe curve a little here And there to 
make the wOl'k bear out whatevel' preconceptions he may have had, 
while others with different ideas might inflect the curve differently 
BO that the WOJ'k In their bands would lead to different conclusions.. 

The use ot mathematically fitted curves Is admittedly open to Borne 
or these objections also; one may reach certain conclusions. partly 
because he chose a certain type of curve, as easily as because he drew 
In a free-hand curve where he wanted it to go. But such liberties can 
be taken with mathematical curves only by breaking a straight line into 
many sbort SectiODS. or by using a curved line the equation to whkh 
becomes very complicated, involving an almost prohibitive amount 
ot labor ~ in either C8Si! the attempt stands convicted by its own ob· 
Jective cllal'acterlsUcs, . 

In the cose ot this corn pl'ices series. the secular movement before 
the war abruptly changes its direction in 1896 from downward to up· 
ward, It appears that a straight line broken at 1896 and discontinued 
at the war period would fit the data reasonably welt The post·war 
period is tnG short to be well represented by a trend Une, but one 1s 
insel·ted fot' what it is worth. 

The equations to these three consecutive trend line.s, all of tile type 
y = a + bx, are as tollows: 

1. 1866 to 1896. Inclusive. 

2. 1896 to lih5. inclusive. 

3. 1922 to 1928, Inclusive, 

y - 41.19 - .661lX 
with origin at 1881 

y - 46.29 + 1.97X 
with origin halfway between 
1906 and 1906 

y -73.79 - .1429X 
willI origin at 1925 

The corn }}l'oduction data 8re given in table 1 of U, S. D. A. Statistical 
Bulletin No. 28. The data from 1866 to 1811:8 Imve been revised slightly 
by Dr. O. C, SHne. tn charge. Division of Statistical and Historical 
Rpsearch. B. A. E .• U, S. D. A. As Dr. Stine stated in a letter to t11e 
author under date of Aprn 30. 1929, "These revisions are mel'ely mathe
matical adjustments to bring the ti~ures at the end of a decade in 
line with the ceneus figures. The revtstona are made by distributing 
the difference ~tween the estimate and the census figure back thnl 
the previous 10 years, on the assumption of accumulative enol'. Acreage 
only was revised tn this manner, the production revision being merely 
the l"evised acreoge times the reported yield." These l-evi~tons "have 
never been published except 88 charted' In the yearbook of 1921," They 
are shown In table 1 which came direct t!'Om 01'. Stine. 

The equation for Ule unbroken trend Hnf> in fig. 2. the Secula,' MOVfO· 
menta ot the Purchasing Power of Corn. Is: 

y = 49.03 + .53x 
With Ol'ijtin halfway bE"'w(,!pn 1893 ftnd 18!H. 

Tb(l tl'~nd Un", flU",d to Mt'n produ('tion in fig. 10 il=. A (!uhlr parabola. 
'l'ht!: equation to it Is: 

y = 2283.81 + 1.9966 x-.4281x' -.012369" 
with origin at 1897 

The tr.-nd linN in the ~t of the charts w-ere drawn in tree-band. 
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TABLE lU. UNITED S'TATE8: CORN PROnI:C'TION. REVISED FIGURES 
1866-1888 

v ... 

..... 
186i " ... . -)870 
1871 
1872-
1873 
1874 
1875 
1876 
urn 
1878 
187 • 
• 880 .... 
.... 2 
1883 
'884 ,88.' ..... 
IB87 
.888 

Production 
. i 

APPENDIX II 

A later study shows that the relationship between fluctuations in 
the size of the corn crop and in farm purchasing power December 1 
for the period 1886·1905 Is 1 to 1.5. That is, a crop 10 percent larger 
than average results in a. purchasing power 15 percent lower than 
average. 

The Influence of the large . crops from .lS95 to 1900. Inclusive. caD 
be removed according to the method shown in the followtng table. 
Columns A and B are taken directly from the original com production 
and purchasing power series expressed as percentage fluctuations about 
their trend value. 

TABLE tv 

A B C CandS D E DxE 
PrOOu~ I.MA Purcllae!ug CandB+ Trend --

V ... tieD in power lD • 00 ....... '00 .....,en. ......... ....... 
of trend 

01 """" -';';:Of 
.... 01 ...... 

• 80S + 6.S + 8.7 -28 .• -19.7 SO." 49.83 to.Ol .- +27.3 +40.95 -36.7 + '.25 104.25 50."" 62.50 
.8\l7 + 9.8 +14.7 -23.8 - 8.9 91.1 50 .... 46.36 .- + •. 6 + 8.9 -20.7 -13-.8 .... 51.42 ".32 
.8Il9 + 9.8 +14.7 -23.2 - S .• 91.5 51.95 47.53 
'Il00 + 8.5 +12.7li -to.1i - 4.15 "'.M .52.48 50.30 

The eQuatioM to the t_ atraiaht line. fitted to the date thu. eorncted. are: 
Period: 1866-1896. Y equals 42.~ + .-477:1:. origin at 1881-
~od. 1896-1915. Y equal. M.6 + 88x. oriain halfway lH't'<n!H 100&-1906. 
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APPENDIX III 

The question may be asked whether there is any difference betw~n 
the effect of a vertical and hor1%ontal shift In dmand upon the market 
price for a good. 

Fia'. 12. Street of .,utteal and borlcon
t.1 ~nta In the demand C:W'ft. 

There is. Thls Is shown most 
clearly If .& strongly curved de-· 
mand curve Is considered, as in 
the chart (fill. 12). The original 
position ot tbe demand curve Is 
sbown at D; the location of the 
curve after a 10 percent vertical 
rise i8 shown at DI. and &tter a 
10 percent horizontal move to 
the rlght~ at Ih. Tbe d1ffe~nee 
between OJ and Os is consider
able. 

It appears that with eondl· 
tlona ot inelastic supply. a ahUt 
In demand to the right will re
sult in a higher price than an 
equal shift in demand upward. 
The intersection point ot the 
supply eurve S and the demand 
curve n. ia higher tban the in
tersection point with the de
mand curve Ds. This sUuation 
would be n!versed if an ela.st1c 
supply curve were used. 

Apparently. a horizontal shirt in demand haa the B8.Dle effect on 
price 88 8.B equal verUcal sbift only If the supply curve cuts the Inter
section ot Ds and DJ; tbat 18, it its slope 1& such that AY divided by 
.lx equals 1. 

The main reason, how@v@r. tor dlstlngulshing between vertical and 
horizontal Rbifts in the df'mand curve is the usefulness of the distinc
tion 80S a t'Ooct"ptuRl lool in rational analysis. 

APPENDIX IV 

I,..IYEh"'TOCK NOT ON FARMS 

It la shown in the text tbat annual data on the numbers of livestock 
not on fal'ma are not availa.ble, The figures JOven in the decennial 
cpnaUB reports mUBt there-fol's be used. and even they I'un back no 
rltrth~r tban 1900. 

AllU08t the only tbing that ean be done with this item is tirst to 
decide on a primi grounds whether the numbers of livestock not on 
rarUls bore a fail-Iy constant relation. to. the numbers on farms btttore 
19uo, If they did. the next tblng is to work out wbat that relation 
,provorUon) has bf.en since 1900. and thfOD to correct the annual data 
showinlt the numlwrs on farDls accordingly. The correction formula. 
If tht' original datum is eaned ,.. and the pl'Oportion Is designated x. 

- x + 100. 
I. 1 = Y 100. 

Data tor 1930 81'e not· yet compilM, but it til sate to assume tbat 
'the lu'opol'tlon b~tw~n horses and nlUles not on fa1'1ll8 and those on 
ranus has ve-l'Y hnvtly d~Uned since 192:0 due to the advent of the 
0\0(1)1' truck and Butomobile in the ciUes. This decline was already in 
progrt"88 bElton!- InO, as the reduction in num~ra from ]910 to ]926 
shown in tahle V reveals, Probably. howe\ .. r. the proportion remaint"d 
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fairly constant before 1900 since it changed HtU~ betw~n 1900 and 
1910. 

The proportion between the number of hogs not on farms and those
on farms fluctuated rather widely between 1900 and 1920, as table V 
shows; but that was probably due to the movements of the hog pro
duction cycle. The cattle proportion apparently I'ises steadily from 
1900 to 1920. There is no way of telling, however, whether or not this 
Is a continuation of a rise before 1900. 

The whole situation is very unsatisfactory. The only redeeming 
features are that the proportions for hogs and cattle. which fiuctuate 
considerably. are smaH (about 3 percent). 80 that the effect of the 
fluctuations is not great; while the proportion for horses and mul~9 
which is rather high (running over 14 percent), does not nuctuate 
much. 

The procedure that will be followed in compiling the Index of de
mand from all livestock (on farms and not on farms) will be to multi
ply the annual livestock-on-farms data from 1866 to 1920 by the average 

TABLE v. RELATION BETWEES" LIVESTOCK NOT ON FARMS AND 
LIVESTOCK ON FARMS 

Cattle 
DorM!!'! and Mutf'8 
Swine 

Ca.ttle 
Hones and Mule!! 

Cattle 

H~andMulefi 

SYtine 

.-\. ~ot On Farms 

1_ 
1,616,422 
3,110.189 
1,81&.114 

1000 
67,719,410 
21.531,635 

A 11001 

B 

1910 
1,878.782 
3,453,100 
1,287.960 

B. On Farms 

1910 
61,1W:l,.866 
24,042,882 

----c-- l ·-·- .---.... 

.. _ 1900 L~ ._1_"'_20 __ _ 

2.4 

14.5 

2.D 

3.0 

14.4 

2:21 

3.2 

... 

192:0 
2,111,527 
2.083,861 
2.638,389 

19!!Q 
68,6.."2,559 
t5.199,.552 

Average proportion 

1900-1920 

(1900-1910 rOf' hOf!lP!<) 

2.9 

14.5 

3.2 

IA is the Dumhenl not on farm,,; B iB the number!! on i&rIlls. The figuree in this colwnaabow 
the percentqe thal A ill of B. 

So~ of data for livestot!k on farms: 
l~O Cefi8WJ Report. 
Swine table 60, paae 598 
Cattle. table 31, page .512 
HOlMil ud. mulett, table 21 and .2'l. papa .54.7-M8 

Soureee of da.ta for IiWflWek not on farms for 1900: 
HUO CensWil Report 
Sv.iDe, table 69, page 447 
Cattle. I8bte 65 Pille 430 . 
Horaea Iilld M~ table 67, paae 431 

Soureee of datA for IiVMtoek not on farms. 1910-19'20: 
1920 Censua Report. 
S-.'ioe; for yean: 1910 and 1920, table 76. page 617 
O\ttJe; for yeAnl HUO and 19:!O. table 7.1). pap 615 
HOI"IIN and Mules: 1910 tlUd 1920, table H. pajft' 61.) 
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PI'OI.ortioD existing bt'tween It and the figures fol' livestock not on 
farms tor the period 1900 to 1920 (tor hOl'ses and mules. however. the 
6"er&ge 1900 to 1910 will be used because of the marked deCline in 
their proportion after 1910) plus 100, and dividing them by 100. 

This computation, and the Index t~gures obtained are shown in Ap· 
pendlx IX, 

APPENDIX V 

INCREASE IN CORN EXPORT HEMAND 

If the pur'chaslng power of corn had remained constant from 1866 
to 1919. an increase in expol'ts would accurately reflect an increase In 
export demand, The gradual decline In exports since 1877 (except fol' 
the pel'loti of big Cl"Op.a and business depression in the late '90's) shown 
In fig. 13, would Uleri be evidence of a gradual decline in export demand. 

The purchasing power of -corn, however, did not remain constant; 
it rose gl'aduaUy trom begInning to end ot the pel1od. as earller aec~ 
tiona have shown. From 18ij to 1918 •. the trend ot corn purchasing 
power l'ose tl'om 40 to 62 cents. 

0 

to A A 
V 

0 

110 
1J 

1O 
,-/ !~ I 

LL A ~ N 1 -A. 

./\ V " \ J VI IV \ 

'J - \ 
*"'lNTCRPOtRm .fUR PlHlpo.,CS OF FlTTIN& 

0 
THE TlItND LJHC ,; 

1875 1810 1890 1900 1910 
Fiz. IS. Unlt"- StatH dOIMStic exporb>. of corn. 

At the same Urne, as fig. 13 shows, the trend of exports declined from 
iO mIllion bushels to 50 mUllon. WRB this. decline simply the result ot 
the rise in -the purchasing power of corn, the position ot the export 
d~mand 'CUl'Ve I'emalning unchanged. 01' does it l'epresent a decline in 
the eXI)Ort demand tor corn In the full schedule sense! 

Figure 14 throws light on the answer. It shows the relation between 
annua.l fiuctnatlnns in corn purchasing power and exports, 
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-i. • Z5 so 15 100 125 
DO"ESTIe: DPORT.S or COi. 

rar. 14. EzpctrbJ aad~huin ... pOwer curve for eorD. 

The free-hand curve drawn tbm the dots indieate tbat the export 
demand is very elastic at the lower end but only moderately so in its 
upper ranges.. 

It has been previously stated that from 1877 to 1918 the trend of 
corn purchasing power rose from 40 to 62 cents. This is a percentage 
(of the mean of 40 and 62) rise of 43. 
If the corn exports and purchasing power curve had remained un

cbanged during tbis period. reference to fig. 14 sbows that tbis -13 
percent increase in the puttbasing power of corn would have cut ex
POrta down two-thirm.. 

Aetually. exports were cut only one-third. from ';0 mUlion bushels 
In 1877 to 50 million in 1918. The export demand for corn then must 
have increased 20 or %5 million bushels from 1817 to 1918. 

This is only a rough approximatatioD. because the exports-and-pur
chasing-power curve based on long-time movements does not necessarily. 
or even probably. bave the same slope as one based on annual nuctua
tions. 

On the one hand. the exports-and-purcbasing-power curve based OD 
annual fJuetuations might be expected to be more elastic than the 
export&-and-purchasing-power curve based on long-time changes. Tbe 
surplus from an oceaaional bumper crop of com would be readily taken 
up by European buyers who could expe<!t to seU it at bigher and more 
normal prices within the next year of two after tbey bad purcbased 
it. A persistent export surplus of eom~ however. would not be 80 
Teadny absorbed. It would have to -be sold each year as purchased_ 

On the otber hand~ it must be remembered that in general tbe long
er the time on wbleb the individual exporis-and-f)urehastng-power 
curve data are based. the more elastic is the curve likely to be. Buyers 
have more time then to adjust the uses to which their purcbases are 
\l'ut. so as to take large quantities more easily, ie .• at higher prices. 

The period of bumper crops and 10... prices from 1895 to 1900, in· 
elusive, seems to support the latter view rather than the former. 
During tbat period of six successive large e-ro-p& and Jow- prie", the 
export takings continued to be very great; the ~rt curve remained 
very eJaatic right up to the end of the five years. 

The assumption is apparently justified. then, that the long-time ex
ports--and-purcbasing-power curve sbould be Mly as elastie as tbe 
export&and.purchasing-power curve baaed on annual nuctuafions. 
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APPENDIX VI 

The ]'18e 1n the purcha&ing power of hogs cannot be taken as a direct 
measure of the verUe&l rise in the position of the demand curve for 
corn, 

Simply because an increase has taken plaee tn the price of a good. 
it does not follow that thel'e has been an equal vertical rise in the 
position of the demand curve lor It. Whether a shift in the location of 
a demand curve. eithel' upwards or to the right. wl11 result in an in· 
crease in the price or in the quantity taken, or both, depends upon the 
eondltlons of Bupply. that iB, upon the slope ot the supply curve. 

If In this ease the number of bushels of corn fed per hog remained 
Bubstantially unchanged over this whole period and the total numbers 
of Uve8tock also kept pace with the growth ot total corn production, 
the conclusion would be that the vertical rise in the position of the 
demand curve was roughly as great as the rise in the marginal coat 
ot production for the larger quanUty of corn being produced. 

If. however, the number of bushels ted per hog increased. then the 
vertical rise in the location ot the hog.o4iemand curve tor corn must have 
been greater than the rise in the marginal costs of producing the 

. larger production of corn. . 
Tbls second situation appears to be what actually happened; because, 

as pointed ol1t In 8 later section. the consumption ot corn per head In
crea.Bf'd to some extent in the later part ot the period. 

The conclusion is, then, that a Bomewhat greater vertical rise took 
place in the demand curve for COl"n than is indicated by the increase 
In tbe purchasing power ot hogs thruout this period. 

A~PENDIX VII 

Th~ ehangps in the small items have been slight. 
The first item 18 the exports. In the period just before the war they 

amounted to 1.6 percent of the total crop. After the war tbey fell otf: 
tbe simple average ot the exports from the United States for tbe last 
four yAR.T'8. 1923·1927 inclusive. is 0.7 percent of the total crop. The 
f~uction In exp0l1s tht"l'efore accounts tor only 0.8 percent of the 
total production of coI·n.:t 

The amounts takE"n by merchant mills bave decrpued. The data 
af@ shown In table VI. 

"I:A.BLE \'l.' roRN: Qt1ANTITY MILLED IN THI!: llNITEO STATES. 
CJo;NNlIt!l YI!:ARM 191~1927 (IN MILLIONS OF BlISHELS) 

1909 1014 UUg 1921 19'13 1925 I~ 

llnited SlAtee .209.3 \ 180.1 1 IIS.8 11:l2.:! f 12.5.2 11os.a lit! 1 

Contpiled from report. ut the Cen.ua of Manufaelurea. 

·PnlUmlnary "port, 
--rabl_ VI, VU and VIII .... taken froID pp. 80 and 81 or U. S. D. A- Stau.tie..l 

Bulletin No, 28. "Corn. StaU.th: .. •• liU, pnspared 1Qo the Bureau of AaTlcultu .... t 
Bconomk! .. Waahlnaton. D. C. 

:fIt could at the mollt; have .~ted. tor on17 1.6 pen!ent of the: total producUon of 
(!Urn. IIInc-e thtll ia .U that walli ~ltltOrt@d on the averap jWlt .rON the war. Yet it 

. nmat. bIi rwnembend that Rl'tuaU,. the reduction in the exPOrt demand !nUR have 
'-n very 1JT'S1i.t. Otherwhte the 2li pereent reduction In the purcha:rlne po ... r of rom 
after tll.. war would have I"fNlUlt4ld. In veally inc:re&Md exports. instead at the .It.ht 
d~1'Rle that aC'tuaU, oeeul'uld: for the. 14 10 Appendb V aho_ th.t the expon de.. 
mand tar corn I. eluUe •• 1-__ 1aU)' III the lower ..... rt. of th. eurve. See &lao the dl.~ 
("union In Apl",ndix V. 
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The table shows- that since 1920 there has been a reduction of about 
30 million bushels in the amount of corn taken by merchant mms. 

Other industrial uses take only small amounts of corn. The changes 
in these items are negligible. as tables VII and VIII show. 

TABLE VIL CORN: QUANTITY USED FOR THE PRODUCTJOX OF ALCOHOL 
AND OTHER DISTILLED SPIRITS 

1901-1928 
(000 omitted} 

Year ended June SU Corn used Yeur ended June 30 Corn u..d --------
IDlS 14,260 ,,>22 3,_ 
1916 32.070 15t23 3,106 
1017 33,973 19'14 4,83' 
1918 14,,';4,'; }925 7,201 
HnSt 3,890 1926 1.94~ 
1lt.!O 2.052 19'27 ~,3N3 
ur.n ~..s1l Ht:!8 6,18n 

Compiled from reporttt of the Bureau of Internal Revenue. 

TAB LF. nu. cons; GRI:SJHSGS, IS TUB :\L\~TFACTCHE of CoHN~"':\RCH 
GLCCOSE. ETC. 1920-1928 

1920 
U121. 
1922 
1923 _ 
1024 
1925 _ 
1916 
1927 ._" 
1928 

moo omitted! 

Compiled from. monthly :reports of the Sun'ey {J( Current Business" l'nited. Slate!!! Department. 
of CommerC'e. Gnooing!!l of corn by the 'IIt-el prUf'e8S ill the manufa<'ture of cortllttarch • .clUf'OIML 
eta., B3 compiled by the A~iated Corn Prududa Mnnwsl"tW'el'l'! from repori8 of manu 
{scturer&. 

These tables show that there has been a decl'ease in the quantity uf'ed 
for alcohol and other spirits; but this has been mOl'e than offset by the 
30 or 40 million bushel increase in the grindings by cornstarch and 
glucose mills. 

It must be remembered, however, that this does not show that the 
total industrial de'lIIund for corn remained unchanged. The amotmts 
taken remained roughly unchanged. but this was in the face or a re
duction in the purchasing power of corn. The total industrial demand 
for corn then must have decreased considerably since 1920. 

APPENDIX VIII 

There are several I:easons for the lack of agreement between the 
numbel's of hogs on farms and total hogs slaughtered. 

]n the fll'st place, with tbe passage of time a lal'gPf proportion of 
total hog slaughter has been coming under federnl inspection. Thp 
proportion grew from 48 pPI'Cent In 1900 to ahout 66 percpnt in 1925. 
Most of the increase in this proportion, however, took place before 
1920. 
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A more important cbange since 1920 is the shifts that have OC~ 
curred in the geographical distribution of hog production. "Rather 
8ignificant changes took place in the geographical distribution of 
bogs between 1920 and 1925 and very sUght changes between 1925 
and 1929. In 1920 about 37 percent of the hogs in the United States 
were in the West North-Central states; :In 1925 the proportion had 
Increased to 60 percent. In 1920, 31 percent of the hogs of the country 
were in the South Atlantic and South Central states; in 1925 only 
20 percent. Changes in other sections were small, altho there was a 
tendency for production in both the North-Atlantic and East North
Central states to decline in relative importance. This tendency toward 
concentration. which has brought halt of the hogs in the country into 
the West Norlh..central states, where bog production is conducted 
rather efficiently. accounts for a part or the increase in the output of 
pork:'· 

An additional el'fect of these geographical shifts is that it has 
brought hogs into the area in which the highest proportion or total 
bog slaughter comes under federal inspected slaughter. This would 
increase the proportion of federal inspected slaughter to total slaughter. 

Furthermore. improvement has tak~ place in the techniQ.ue of hog 
production. 

"Apparently the campaign for more sanitary methods of production, 
which has r"esulted in appreciably larger lItters of pigs saved and re
duced the losses from cholera and other diseases,-and the use ot betw 
tel' animals"· are enabling a given bog population on farms to produce 
more hogs for market now than formerly. 

Finally. either one or both ot the two series may be revised in the 
Ught of the 1930 census tlgures. Such a revision might lessen the 
disparity between the two series. . 

·Unlverslty -of nlln~a AarleulwraJ EllPOrbnent Station Bulletin 368, PrieM of 1111-
nel. F",rm Pl'Odueta from 1921 to 1929, by L. J. Narton. paae.6lHt. 

&U. S. D. A. mlmeotll"&Phed pubUcation, Rqlonal Chanpa of Farm Animal Pro
duclJon In Relation to Land Utilisation, by O. E. Baw, 1929. Page 26. See alB() U. 
8. D. A. Yearbook, 19S0. paP' 848, table 878. 



APPENDIX IX 
CIi1.NGES IN UNITED STATES DOMESTIC DEMAND FOR CORN DUE TO LIVESTOCK AND OTHER POPULATION CHANGES 

1867-1930 
(000', omitted.) 

A B C D E F a H I J K L 
No. of F.etime,.. No. of Eetlmat.ed No, of Eetimated No. of Eetimat41d U. S. E,tima,ted No. of Etltim,a.. TOTAL 

hOPOD ted hOI hOnM!8 • horae &; cat.tle 0 n cattle coD- poultry poultry human blUn&n .... p ted meep of g,O.F. 
farm. & cOlllumr mulea on mule con- farDlll & allmPtioD OD flU'tnII conetUDp- p°fcula- oonBUIDp. OD farma cODiump fl. J. 

DATE .Iao- tion 0 tarms & eUDlptiaD alae- of corn Jan. lilt tiOD of , .n tion of tion of .ndL. 
where* corn- eblewher jO of (\orn wh0re (E.6.6) (lorn (lorn corn 
(No. on (Ad9.7) }No. on (C"'2.3) iNo. on ) (000.33) (bO.37) (KoO.61) 
fUInJ ~ arm. :l .rml J: 
1.(32) 1.146) 1.020) --_. -------

1867 26.484 502.084 7,125 158 ,888 20,662 130,369 92.347 30.475 35,078 120,789 39,885 24,025 981,580 

.869 26,095 494,372 1,.512 168,856 21,232 140,131 94,898 31,316 36,238 134,OSI 38,992 23,785 992,MI 
18<13 24,002 474.021 8,307 185.246 22.055 145,503 07 .449 32,158 37,398 138,3803 37,724 23.012 998,373 
1870 27 ,607 543,858 9,409 211 ,159 26.223 173,012 100,000 33,000 38,558 142.665 28,478 17.372 1,121,124 
.87. 30.401 598,900 11 .386 253 ,908 26,096 178,174 102.551 33,9ol1 39,718 146.957 31,851 19,429 1.231.209 

'87' 32.814 646,436 11 ,756 262,150 27,468 181,289 105,102 34,684 40.878 161,249 31.679 19,324 1.295,141 
.873 33 ,676 663,417 12,059 268.916 27,773 183 ,302 107,653 35,525 42,038 155,54.1 83,002 20,131 1,326,832 
1874 31,849 627,425 12,221 212 ,528 27.764 182.846 110,204 36.367 43,198 159.833 33.938 20.702 1.299.701 
.87. 28 .960 570.512 12.478 278.259 28,009 184 ,859 112.755 37,209 44 ,358 164 ,125 33,784 20.608 1.255,572 
1870 26,550 623,035 12.095 §ll0 ,780 28.678 180,295 l15,306 38.051 45,518 168,417 3. ,035 21,920 1,230,487 
1877 28,910 570,827 13.281 {l6,166 30,084 198,422 m,M7 38,S93 46.678 172.709 35,804 21,850 1.298,857 
1878 33 .294 655.982 13.703 ~05 ,577 31,408 207 ,293 120.408 39.735 47.838 '77,001 35,740 21,801 1,407,209 
1879 35,879 706,816 14.487 323.060 34,198 225.707 122,959 40,576 48,998 181,293 38.124 23,246 1.500 .708 
.880 35,123 691 ,923 13,935 310,751 34 ,222 225,865 125,507 41,417 50,155 185.574 35.192 21 ,467 1.476.997 
IS11' 37.408 736.038 16,068 1435 ,793 34,274 226,208 141 .517 79,701 51 ,434 H)O,306 43.570 26,578 1,595,524 
J8S2 45,534 897,020 14,149 15.523 36.033 243,758 157.521 tH ,984 52,713 '95,038 46.016 27,460 1,730,783 
.8113 U.655 879,704 14,652 32.4,510 42.366 279,616 173,537 57,237 53,992 199,770 49.237 30.035 1,713,635 
.884 46,616 898.615 14 ,{t81 334 ,076 43.781 288,055 189.547 62,551 55,271 204,503 50,627 30,8.82 1.819.582 
1S115 45.688 911,784 15.501 345.672 45,041 297,271 205,657 67,834 66.550 209 ,235 50,360 30.720 1,868,516 

.""" 47,667 937,(110 16.160 360,346 46,830 309,078 221.661 73,117 51,820 213,967 48,322 29,476 1,923,054 

.887 46.UU 901.008 16,133 373,146 4JJ .427 326,218 237,577 78.400 59,108 218,700 44 ,759 27,304 1,930,775 

.""" 45,766 901,590 17,593 392,324 50,662 334,369 253,587 83.tlS4 60,387 223.432 43,545 28.623 1,962,022 

'''''9 51 ,912 1022.666 18,230 406,529 51 .701 341.821 269,591 88 ,967 61,666 228,164 42 ,599 25,98.') 2,114,132 
1890 63 ,254 1049,IM 19.768 440.826 54 ,333 358 ,698 258,109 85,176 62,176 232,904 35.935 21,920 2.188 ,528 2 ,245 ,536t 
1891 62,245 1029,227 18,725 417,668 54 ,430 359,238 257.360 84,929 64 .252 231,732 43,431 26.493 2.1.55,187 2,269,203 
1 .. 2 M,076 1065 ,278 20,396 464,831 56,635 367 ,nil 256.611 84 ,682 65.557 242.501 44,938 27.412 2,241,955 2.412.079 
18113 47,lI70 937,129 21,2:l6 473,340 sa ,897 355.720 256,8$2 84.434 66,8<12 247.389 47,274 28,837 2,126,849 2,354 .881 
18114 46,653 OlO,O64 21 ,106 470.664 64,635 360.591 255,113 84 .187 68.167 252.218 46,048 27.479 2,114.203 2,399,243 
1895 45.679 897 ,900 20,869 465,379 52,344 345,470 2504.3640 83.940 69,472 257.046 42,294 25,790 9,075.540 2.417.588 
1806 44,214 871.016 19,926 444.350 40.621 327.615 253,615 83,603 70.777 261.875 38,299 23,362 2.011.795 2,·UO,Sla 
1897 41 ,899 825.410 18.986 423.366 41 ,707 315.460 252,866 83,446 72,082 266.703 36.819 22.460 1.036,845 2,392.909 
lHUS 41 .O3~ 808,330 18.4113 412.394 46.413 306.326 255,117 83 ,199 73,387 271,532 87 ,657 22,971 1,904.762 2.417,824 
lts99 39 ,8MB 7&,813 18,()90 403,407 46,260 298,ne 251,368 82 ,951 74.692 276.360 39,114 23.860 1,871 ,107 2.441.188 
t- __ ." , 



CHANGES IN UNITED STATES DOME..'iTlC DEMAND Foa CORN DUE TO LIVESTOCK AND OTHER POPULATION CHA:iOES 
1881~1930 

(000'. omitted. 

• B C 0 E F G B I J K L 
. No. of Eatima- No. of E.timat.ed No.'" No. of f'..timated U.S. £etimated No. of 8etillla· TOTAl. 
h_on 

"'" boc h.- " hOrN Ilk .... ttle OP poultry p:rullTY huma. humao ..... ed sheep of B.O.F. 
farm.l-': r>Qrlllumr mul .. (1) moW enn 'araa 6: 0", farm:! 

~r::"2. pr>puh. c.oneump· on fulll.l 
~::~'!r H. J. 

DATE ..... Uon () 'artne " IJUmptiOD e1_ rk;:i';f, Jan, hit doo tioD of And L. 
w ..... "".- ,.J"ie",here of~ w .... e~rn Mm corn 
~So, ap (AaIlU) C"'r>, on (Ca2:t3) }No. on) iO.o,301) (hO,ar) (K.o,61 1 

arm. s farmJI a artl:d a 
1,032) 1.145) 1.(29) --- --- ------ ~--- --- ---- --- ~--- -- --- -- ~~-- ----~ -----

1000 ... 2l!3 1069 .375 :u ,8M ,549.184 59.1M aPO,116 2,')0.623 82 .706 75 .91)4 281.178 61,504 37,517 2,441.188 
1901 ... m IOKt ,1)69 22,-4)'12 SOO ,679 62,300 411 ,ISO 255,14(1 84 ,199 77,592 281.090 59,757 36 ,452 :1 .40\ ,169 

"'". .p;j:,zg8 051,471 22 .... 492.400 6t .019 422,525 2fA.875 85,693 79,190 203,003 62,039 1rI ..... 2.283 ,032 
1003 41S :710 9.'i4J,587 22 ,081 492 ,063 65,638 433 ,211 264,201 87 ,l86 80.788 298,916 63,965 39,019 2.309 ,982 
I!KH ,,- 1006 ,3M 22,.321 497,75& 65,997 435,680 26~ ,721 sa ,6'SO 82,386 31M ,828 51 ,630 31,49a i!: ,361. ,69.'.1 
19(16 ...... 1057,181 22 ..... Jj()I) ,310 65,8r,09 434 ,669 273',2i>3 90,173 83 ,9S4 310 ,741 45,170 'K1 .IIM 2,429.628 
I!KIII ".347 1110,036 21j .all 5M,Mt &t.,6D5 426.987 277,779 91,667 ".582 316,653 50 ,632 30.'" a .Ml .no 
1007 6D ,1:U lIM .940 26,981 601 ,676 64 ,182 423 ,601 2S2 ,305 93,161 81,180 322,566 53.240 32,476 2,638,420 
19f18 aa ,262 1246,261 27,321 609 ,2M 82,M7 U2,876 286,831 94,654 88.778 328,479 54 ,631 33,325 2,724 ,853 

'''' .. '" .s:u l1JS8.833 28,273 (\30,488 61,363 ..,. .006 291.3il7 96 .148 90 ,376 334.399 56 ,084 34,211 Z ,659 ,01S 
1010 r.o,878 IOO2,m 21 ,529 613.891 69,620 393,492 205,880 D7 ,6l0 91.972 340,296 52,448 31,993 '2,479,615 
1911 i7,4H2 1132.3"5 28,167 628,124 57,849 3~1 ,803 303 .676 100,180 93,346 3t5,38O 53 .633 32,716 Z ,620 ,598 
1912 57 ,4HZ 1132.3!15 28,477 635,031 56.618 373,679 :JU .270 102 .719 94 ,720 350,001 52,362 31 ,941 2,626,272 
lUID M'S .US 1097 .842 28,6S6 639,698 51,4.'i2 370,183 318,005 105,258 00 .OfU 355.548 51,482 31,404 2.608,933 
IVl4 63 ,458 to!J3 ,123 29,000 648,841 60 ,440 398,004 326.660 107 ,798 97 ,488 360,1:162 49,719 30,329 2 ,59!) ,357 
IOl~ 58.824 1168,83a 29,3{J7 6!iS ,.M3 .64,346 424 ,671 334 ,356 lID ,337 98,842 3d5,715 49,956 ao .473 2,745,688 
Hila .1,610 1213,717 29,486 657,638 68,a19 450,005 342,050 1I2,1fT7 100 ,216 370,799 4:8 ,625 29,661 2,835,497 
tOl7 68,614 1142,728 29.693 662.154 71,MB 472.223 340.745 115.418 101,590 375,883 47 ,61ft 2{) .046 2.8fJ1 ,448 
IIU8 63.158 1244,213 ~:::g 614,198 73,296 48.3 .741 357,440 111,9.55 102,!l64 380 ,967 48,603 29,tUS :2 ,931 ,328 
1919 05,842 1207,081 674,008 72,209 477 ,173 365,135 120,496 104 ,338 386 ,051 48,866 29.808 2,985,612 
1920 (\1,818 1218.991 28,846 6-13,265 10,868 467,720 372,826 lZ3.032 105,710 a9W~7 ~? ,Q'12. K~'~~ ~,86~ &1!8 11m 60,"11 lHH ,31Yl 28.230 629,730 60,132 456 ,291 380,620 125,512 107.U7 arrr,443 37 ,452 22 ,84ft 2,823,219 
10'12 61 AM 1210,861 28,079 626,162 60' .215 41)6 ,8t9 388,215 128.111 109 ,123 403 ,7.'55 36,327 22,159 2,847,867 , 
11'23 11,2t,a 1403 ,684 21.608 615,658 68,075 449,295 395,910 130,650 110,829 410,067 37,223 22,700 3 ,032 ,06Q 
1924 68.485 1349.1liS 21 ,136 606,111 66,318 437 ,699 400 ,605 133 ,190 112,536 416,383 38.361 113 .400 2 ,964 ,U3~ 
19'6 i7,lU6 H2O ,116 25.413 566,710 63,7114 421,040 411 ,300 135,729 114,242 422.606 38,112 23.248 2 ,609 ,I3S 
IW.!6 43 ,811 1060 ,195 Zf, ,6U8 550 ,765 60.&11 401,534 418,9M 138.268 115,949 429,011 39,730 24 ,235 2,604 ,008 
11127 ..... 1 1113.858 23,799 630,718 68,480 ass ,968 426,690 140,808 II7,6.')5 435,324 41,881 25,.')47 2,632,223 
19'.lS 62,3,~ 1228.364 22,082 612,499 57,206 378,154 434~,385 143,347 119,362 441,639 44 ,554 27,178 2,731,171 
19Z9 66.7U) 1117,286 22.300 407.zno 51,369 378.628 44.2,080 145.886 121,068 4.f7 ,952 41,171 28,774 2.616.816 , 
I ... 62 .800 1036 ,220 21,482 470,049 69,64.8 393.017 "9,176 14~,426 122,775 454 ,268 48,913 29,831 2 ,541.477 ~ , 

"-"'~"~ -,-_. -~.,- -~--,-Livl!elook data Irom U. 8. D, A. YMrboob, human population data from UntlWl rMorta. 
-Numbert 00 farm. rnulti~liild by .'actor to Il'lcludG thoeo not on llU'Illa, Factor ~ven in Appendil:, "uvatoek not on farms." 

"Number. 01 hop multilhed by 10.7. the eatimated con.umption po" head. The !laureI9.7 IJI derived by dividinl 40 percent of United Statflll ayerq:" 
WfP produf:Hou 101z,,1D21 by thl!' averllle l'Iumbftf o( boa-lor the Mame period, 

tTbe U"..wek ftaurn from 1890 tD 1899 mow a marked downward mO'Vl8D1ent followed by a. jamp from 1899 to 1900, the eenaua :rear. 
Oll ... t.ntb of thl. 181H)-1900 difference In these data In the last column has therefore bNo added cumulatively to the 1890·1899 fl&urea. 


