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CHAPTER I

INTRODUCTION

Agricultural production in the United States and South Dakota has
undergonc rovolutionary changes sincc the turn of the contury and, in
particular, within the last quartcr-contury, Diversc trends arc greater
in some arcas of the United States than they arc in others. Changes
among thc various gcographical regions of theo country may vary widely
and in diffcerent dircctions. The same rclationship applics botweon
the regions and tho states that arc included in cach rogion,

Even within the various statcs, diversc trends arc to bo found.
That is, total agricultural production, with which this study is con-
corned, will not vary as much for the state as a whole as it will for

particular cconomic arcas.
A, STATEMENT OF THE PROBLIM

In order to understand and cvaluate tho changes taking place in
agricultural production within the United States and within South Dakota,
we nced much factual information as to whore we arc and as to what
changes are taking place, Tho U, S, Dopartmont of [griculturc has for
years boon compiling and analyzing all sorts of statistical data about
agricultural production for the Unitcd States and Regions. Summarics
of thosc studies are availablec in suchl /pﬂﬁlica.tions os Agricultural



Agriculture, as well as in various pamphlets and other more specific
literature. 1/

The Department of Agriculture has developed several indexes to aid
in analysis of production data, These are the indexes of gross farm
production, farm output, and production for sale and farm~home consump-
tion. These indexes, for the United States as a whole as well as for
the geographic regions, are available in the literature cited above.

The Crop and Livestock Reporting Services of the States have been
collecting basic data on agricultural production for their respective
areas. The South Dakota Reporting Service confines its published
information principally to the actual production figures and estimates,
on a yearly basis, for the State as a whole and with little or no
analysis.

Previous to this study there had been no gross-farm-production
or farm-output indexes available for South Dakota, although Ralph E.
Ward of the Department of Agriculture has prepared an index of produc-
tion for sale and farm-home consumption for the State. 2/ C. R.
Hoglund compiled production figures for South Dakota with indexes on

a somewhat different basis, 3/

1/ See 1list in bibliography.

2/ VYard, Ralph L., "Trends in Volume of Agricultural Production,
Land Utilization and Farm Income, Northern Great Plains, 1924-43,"
Research Memorandum No, 28, revised, U. S. Department of Agriculture,
Lincoln, Nebraska, November 1944.

3/ Hoglund, C, R., "Crop, Livestock and Miscellaneous Statistics
For South Dakota Agriculture," Agricultwral Economics Pamphlet Io. 22,
South Dakota State College, Brookings, South Dakota, February 1947.



B, OBJECTIVE

The purposc of this study is: (1) to bring together available
agricultural production information on South Dakota and the ccononic
areas, and (2) to calculate total, group, and individual mecasurcs of
production similar to, and for the same poriod covered by, thosc uscd
by the U, S. Department of .griculture to meoasure agricultural produc-
tion for the United States and the geographic regions. Such information
will be of value in analyzing the changes that have been taking place
and will aid in dovoloping educational prograns to help improve agricul-
tural productivity. No attempt will be made herc to analyze thc results
obtained except in tho most general terms as they relatec to tronds in

production,
C. HYPOTHESIS

Long lists of production figures arc very difficult to handlec both
statistically and analytically, Further difficulties prescent themsclves
when attempts arc nade to combine the production of individual itcms of
farm output, For any single year, thoe gross value of the production
based on the current yocart!s price may be satisfactory, but is of little
usc in comparing trends of production over a period of years since the
value of the dollar also changes.

The hypothcsis of the prescnt study is that indexes, or relatives,
can be constructed which will disclose and describe the changes in
agricultural production and productivity that have taken place within

South Dakota in the last twenty-five ycars; and that the most useful
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indoxes for determining production and productivity trends will be the
indexcs of gross farm production, farm output, crop production per acre,
livestock production per breeding unit, and output per man hour, now
used by the Departmont of JAgriculture,

D. REVIH! OF LITER.ATURE
1. GENERAL

"The term indext has a rather gencral meaning and may be applied to
a single itom or to a sceries of items. It is usually a porcentage or a
scries of perccentages expressing a comparison between the data for a
certain month or yecr and another month or yecar or other period chosen
as tho base." 4/

Index numbers indicate changes and diffcerences. Tho simplest
index number is the ratio of the price (or production) in one period
as compared with the price (or production) in anothor period expressed
as a percontage, with one of the periods as base., Production in one
period means little unless it is compared with production in another;
it does not indicate whether the production was relatively high or
rclatively low. Iliention of "one million pounds of beef production in
1943" says nothing about vhat is "normal" or "usual®., But if it is
stated that becef production in 1943 was 50 percent greater than in
1939, the figurc at oncc becomes more meaningful. If comparable figures

for a number of ycars arc presented, it is then possible to deteriine

&/ Davies, George R., and Crowder, Walter F., Methods of Stgtigtical
Apalysis, p. 91, John Wiley & Sons, Inc., New York, 1933,
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trends; the reliability of the trends, of coursc, being related to the
number of years for which information is supplied.

These are simple index numbers, or relatives, as many choose ‘to
call them. They are comparisdns betwecn various years of the produc-
tion of a single commodity, By a similar but more difficult method,
production of msany unlike units may be combined into a total index of
production. 5/

Most authors appear to be in accord that rolationships applied to
a single item of production, for example, corn, are to be termed recla-
tives, and that when several items are combined the proper term to
apply is "index", Several items may be combinod either by averaging
the relatives of cach or by aggregating the production figures and
making an index of the aggregate. 1Mills expresses this viewpoint well
when he says:

The representation of the terms in a time series as
relatives, with roforence to a fixed base, makes possible

a ready comparison of the valucs for different dates and

enables one to follow the trend of the series much more

easily than when the data arc presented in the original

form, Comparison of the trends of different series is also

facilitated,

Though the term index number has been applied to such
relatives it is better practice to rescrve the term for

figures vhich reprcsent the combination of a number of

serics. &/

This leaves open to question, however, at just what point a rcla-

tive becomes an index number. V\hon the production of corn is combined

5/ Poarson, Frank A., and Bennctt, Kenneth R., Statistical lMethods,
pp. 55-6, John Viley & Sons, Inc., New York, 1942,

&/ Mills, Frederick C., Statistical Methods, p. 162, Revised, Henry
Holt and Co., New York, 1940,



with the production of other feed grains and put into relative terns
can it be called an index of feed grains, or is an index number a total
of all grains, or of all crops, or only of total farm output? For theo
purposes of this study, therefore, all relatives are referred to as
indexes with the realization that all indexes are relatives, although
the rcverse need not be true.

A very important consideration for the making of index numbers is
the selection of a base period. The purpose for making the index has
much to do with the selection., Customarily, a period of time that is
generally considered as having been "normal" is chosen as the base
period. By "normal" is meant a time during which prices and production
were relatively stable., However, since it is difficult to find any one
particular year that was "normal", indexes are frequently based on a
series of years that best fulfill the qualification,

There are indexes in which the base moves up from year to year on
the assumption that there are no normel periods and that a moving base
will keep the index more up-to-date but with a stabilizing influence of
a series of past years., There are other types of bases in wvhich all of
the years used in the series are totalled and averaged to be used as the
base, so that the base will change over time, but only slowly.

Although a particular base may be satisfactory for a

number of years, that base becomes meaningless as time passes,

and it eventually becomes desirable to shift to a more recent

period. The rcasons are: (1) the dispersion of price relatives

becomes so great that no average is reliable; (2) the pattern

of consumption changes to such an extent that no aggregate of

comnodities can be found which inecludes the major expenditures
common to both periods; (3) the quality of many commodities,



nominally the same, progresgively changes with time., 7/

In selccting a base period, a useful solution is to choose the
same period that is used in indexes already in existence and which will
be used for comparison purposcs. In the instance at hand, 1935-39 was
chosen as the base for precisely that reason.,

The base period, once decided upon, is conventionally set at 100,
although it could just as well be 1,000 or 100 times the number of
items in the index, or any other number that would suit the purpose.
The indexes presented here are based on 100, again, principally to
compare with existing indoxes and so that percentage changes arc easily
calculated,

The discussion thus far has becn restricted to simple, umreighted
indexes, though some authors 8/ choose to say that there is no such
thing as an umveighted index since mercly adding price-quantity aggre-
gates together will produce an index that is weighted by the quantity
marketed., They insist that an umseighted index is "an evenly weighted"
index wherein each quantity is weighted by 1.

eights are employed to allow each commodity to have a rcasonable
influence in the index. in approved mecthod of weighting production
indexes is by multiplying the wvolume of output of each commodity for
the base year (or years) by the average price of each commodity for

the base period. When the production figures for all of the other

7/ Croxton, Frederick E., and Cowden, Dudley J., Applied Genoral
Statistics, p. 586, Prentice-Hall, Inc., New York, 1945.

8/ c.g. sce: Fisher, Irving, The Making of Index Mumbers, p. 7,
Revised, Houghton 11ifflin Co., Boston, 1927, and iiills, op. ¢it. p. 184.



years in the sorics are also rmultiplied by the same avorage price, an
index is obtained which indicates that year=to-ycar valucs have changed
because the volume of production changed sincce the price is held con-
stant, Valucs that are obtained in this mannor for each of the commod-
ities in tho series can thon be added togethor and for any yoar will
show changes rolative to the base period. By wolghting each of the
comnodities by its average pricc for tho samc base period, the relation
to cach other is maintained throughout the sories.

Difficulty with woighting ensues when the relative importance of
tho diffeorent commodities in relation to tho total changes, as it does
constantly, To offset this, therc have becen a number of different
methods of weighting suggested and various mocans of checlking the so-
called accuracy of the methods. Croxton and Cowden 9/ have shown
that for most practical purposes any of the approved systems of weight-
ing result in approximately tho same index numbers, the differences in
them being in tenths of one percent and thus not noticeable when the
index numbers are rounded to wholec numbers, Thus the practical
importance of the argument over which is tho right weight to be used
is of doubtful significance. Croxton and Cowden even suggest in the
same passage that oxact weights are not roquired to arrive at approxi-
mately the same results except for tho most important commodities. 10/

Tho prececding discussion has been presemted as a general picture

of what indexes are, how they are made, how rocliablec they are. As has

9/ Op. git. p. 595.
10/ See also Fisher, op. cit., pp. 432, 346.
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beon indicated, therec is no concensus of opinion as to what is best in
an index number. Despite its name, Fisher does not insist that his
"ideal" is porfect, but only that it is the best available and that it
is probably more accuratc than thc statistical information with which
the formula will be used. 11/

The purpose of the index appcars to be the deciding factor as to
what basc and which system of weights will be employed.

2, AGRICULTURAL PRODUCTION INDEXES

The sale and farm~home-consumption index has been published by the
Department of Agriculture for a number of years. Gross-farm-production
and farm-output indoxes were added in 1945. All of thesc indexes are to

be found in the Department!s anmual Acricult tistics, as well as
various other publications. 12/

E. PROCEDURE

The decision to construct indexes of production comparable to those
published by the United States Department of Agriculture imposed several
limitations on them from the beginning. /s has alrcady becn mentioned,
the base period and weighting procedurc of the Department of Agriculture

werc adopted. Ilwverage prices for South Dakota were used in obtaining

1)/ Fisher, op. git. pp. 224=225, Davis, Harold T., and Nelson,
W, F. C., Llcments of Statistics, Reviscd, The Principia Press, Inc.,
Bloomington, Indiana, 1937, p. 113, rcport that the "ideal" formula
fails to meet some tests.

12/ A list of pertinent pWBlications of the Department of Agriculturc
will be found in the bibliography.
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constant-value production figures, Average prices for the individual
Areas should have becn used in the construction of area indoxes, but
area prices by commoditics arc not available for South D-kota. Thus,
the 3South Dakota average prices werc also appliced to the arca production
figures to get constant-value production,

Further complications arose in the calculations of the area indexes
in the form of inadequate production data, particularly in the produc-
tion of livestock and livestock products, for which the pet production
estimates are not made by economic areas. Even within the rocalm of
plant production, some crops are considerced so unimportant within the
particular area that they are not reported, or do not show up when tho
figures are rounded into thousands of tons or bushels,

W/ithin both the state and the economic areas, total production could
not be estimated cxactly because there are no estimates available of tho
value of farm gardens, lumber production, and some other minor products
that are included in the indexes for the United States,

Lack of data on the number of workers on farms, average hours
worked on farms, and similar figures, limitod the productivity indexes

which wore to bc dorived from the basic production indexes obtained.

F. BASIC DATA

The Bursau of Agricultural Economics of the Department of Agricul-
ture supplied photostatic copies of basic data for South Dakota,
including weights to be used for South Dakotsz and the method of deter-
mining them. The various publications of the South Dakota Crop and
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Livestock Reporting Service also furnished basic year-to-year production
summaries and estimates.

Some major problems of mothod and of lack of data for particular
years worc resolved by letter or by personal contact. Some revision
of thc basic data to the most recent cstimates evailable was accomplished
by a meeting with the South Dalkota Crop and Livestock Reporting Service.
Some points that werc not clear through reading of the literature
available wore discussed in a conference botween Lyle Bender of South
Dakota State College and Glen T. Barton of the Department of Agriculture,
at the lattoerts office in lashington, D, C, The gencral, over-all
procedurc was also discussed with IMr, Barton at that meeting, to
ascertain that the South Dakota indexes would be as nearly comparable as
possible to the United States and rogional indexes of gross farm produc-
tion and farm output.

The United States Census of fAgriculturc furnished the basic
material for the indexes of productivity for South Dakota. Lyle Bender
supplied cropland data for the area indexes from material assembled in

connection with his work on a Doctoral dissertation.



CHAPTER II

IIDEXES OF AGRIGULTURAL PRODUCTION FOR SOUTH DAKOTA
A, THE COMROSITE INDEXES

Gross farm production is a measure of total production of farm land,
labor, and capital resources in each calendar year, with certain minor
exceptions that will be noted later., It measures changes in the volume
of production of both farm "producerts goods" and output of products for
humen consumption, Thus it includes all crop production, pasture con-
sumed by livestock, production of livestock and livestock products.

The latter includes only the "product added" by livestock in the conver-
sion of feed and pasture into livestocl: and livestock products and into
farm=-produced animal power (horses and mules). The product-added method
1s employed to avoid the double-~counting of feed consumed,

The farm output index measures production available for eventual
human use., It is gross farm production minus farm-produced power. It
should also exclude other "producer!s goods" such as seed production amd
a part of the breeding stock, but the calculations required are too
difficult to undertake for the very minor effect they would have on the
index. The farm-output index still provides a reasonably accurate mea=
sure of farm production that is available for humen use each year,

Figure 1 shows that fluctuations are greater in the farm output
index than they are in the gross farm production index, although both

follow the same general. course.
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FIGURE 2,
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The courses of both gross farm production and farm output have had
several important fluctuations over the years shown, They had a general
dowvrward trend until about 1936 with a steadily rising tendency since
then., Sharp drops occurred in 1934 and 1936, The all-time high for
gross farm production was in 1927 with 206 index points. Production in
both 1945 and 1948 ranked second highest, which were 79 percent grecater
than in 1939, or an average of almost 9 percemt increase per yoar.

The highest pealk of farm output throughout the twoenty-six years
was in 1948 which had an increase of 105 percent between 1939 and 1951,
or an average yearly increase of about 1l porcent, All of the major
components had a share in the rising production, although declining
valucs of farm-produced power has caused the ratio of livestock production
to crop production to decline. Figure 2 shows that as horse-and-mule
numbers decline, the amount of production of livestock and livostock
products rises, The displacement of horses and mules permits groater
production of goods for human consumption by releasing cropland for the
production of more feed and food grains, and pasture for the grazing of
other livestock.

Changes in all of the various groups that go to make up total gross
farm production have not been in thc same direction or at the same rate
of increase or decrecase.

Tables 1 and 2 point out changes in relative importance of crops
and livestock, and within each group. During the base period crops
accounted for just under two-thirds of gress production, but during the
five-year period from 1945-49 the contribution of crops had risen to
three-fourths,
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TABLE 1,
RELATIVE TMPORTANCE OF CROP GROUPS

(1935-39 iverage Prices)

S LEse— ——  —————— T e

Percont of gross

Date farm production  Total Percont of total crops
value Food Feed Pas~

1925-29 68 100 19 5, 10 4 11 2

1930-34 59 100 23 45 10 2 17 3

1935-39 & 100 22 46 13 1 16 2

1940-44 70 100 21 o 12 3 12 1

1945~49 T 100 23 52 9 5 10 1

TABLE 2.

RELATIVE IMPORTAICE OF LIVESTOCK CLASSES
(1935-39 .Average Prices)

P eTeent OT Bross Porcent of total L

Date farn _production Total (product added)
value Beof Poul- Horses
A1l Livestogck Cattle Sheep _Hogs Dairy try _¢& Mules

1925-29 32 100 15 1l 20 16 15 33
1930-34 1 100 16 2 19 18 15 30
1935-39 36 100 18 4 12 20 17 29
194044 30 100 21 5 18 17 20 19
1945-49 26 100 27 3 18 16 22 A
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FIGURE 3B, INDEX NUMBERS OF VOLUME OF CROPS PRODUCED,
BY CROP GROUPS (CONTINUED) (1935-39 = 100)
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Feed grains accounted for almost half of all crop production during
the base period and slightly over one-half in 1945-49. Food grains
were only 1 percent higher in the latter period than during the base.
Hay, pasture, and miscellaneous crops declined in relative importance
while oil crops gained somevhat.

Total crop producticn has followed the general trends portrayed
in Figure 1. Figures 3A and 3B show trends for all crops, major crops,
and groups of crops. The same general trends are discernible in each
of the graphs although there is much wider variation in some of them
than in others. In the earlier years, the fluctuations in food grains
were more exrratic than for feed grains; in more recent years, the
reverse is true, The year of highest production in feed grains was
1948 and for food grains 1947 although 1932 ran a close second, Hay,
forage and silage have had the same long-time rising trend since about
1936 but the fluctuations have been much less severe than for some of
the other crops. Pasture values have been relatively constant over
most of the period, A high point was reached in 1943 with a gradual
drop until 1951 by which time some recovery was evident.

Oil-crop production has had very erratic fluctuations although
the trend since 1936 has been upward, as with all of the other crops.
As with feed grains and hay, 1948 was to date the best production year
for oil crops.

Beef cattle are the most important livestock item since the
decline of horses and mules as shovm in Table 2, page 16, During
the base period, beef cattle were third in importance, ranking behind
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horses and mules and also dairy products. In the period of 1945-49,
beef cattle have taken the lead, accounting for over ome~fourth of
product added by all livestock, with poultry products in second place
and hogs in third. Dairy products in the latter period fell into
fourth place. Sheep and wool remain relatively insignificant.

Figure 4 demonstrates the wide variability in the product added
by different classes of livestock. Through most of the 1930!s produc-
tion dropped, but began to pick up in 1938 and continued to climb to
an all-time high in 1943 since which time it has continued at a rela-
tively constant level,

The production of hogs has been the most erratic while dairy
products have remained within the narrowest limits. Veal is included
with dairy products to conform to BAE practice. The production of beef
cattle has been steadily upward since the low years of 1934-37, and
stood at its peak in 1951. The product-added by sheep was at its
highest in the wartime year of 1942, By 1950 the sheep index stood at
only 67 percent of the base period. Hog production has had two extremely
high peaks, one in 1931 and the other, slightly lesser one, in 1943.
Otherwise, the trend was dowmward until about 1935 and upward after
that date. Poultry products rose quite rapidly between 1937 and 1943
and have continued on a relatively high level to the present time.

Livestock production and crop production trends generally follow
the same touwse, although livestock lags about one year behind, and
with less variability than crep production. Due to its greater propor-
tion, crop production is largely responsible for the general trend of

the gross-farm-production and farm—output indexes.
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1IETHOD OF CONSTRYCTING INDEXES

The index numbers of gross farm prcduction constructed for the
State include all of the items prodiuccd on the farm for which informa-
tion is available or can be derived. Ilcither the United States indexes
as published by the Department of Agriculture nor the South Dakota
indexes presented herc include farm forest products, grecnhouse products,
fence posts or nursery products,

In addition, the South Dakota indexes do not include some products
thot the United States indexes do, either becausec they are not grown
in South Dakota or are grown in such small quantities that they are not
estimated. Broilers and grass and legune seed production fall into
this class, The United States indexcs do inglude an estimate of the
value of farm gardens; the South Dalkota indexes do not. Fruits and
nuts are included in the former while only apples are incluled in this
category in indexcs for South Dakota (until estimates ceased in 1944).
Commercial truck crop production is included in the South Dakota index
under minor crops so long as estimates have been available.

Another minor differcnce in the two indoxes comes about in the
nmethod of treating product-added by horsos and mules. The Department of
Agrieulture was able to malie calcwl.ations adjusting for annual apprecia-
tion in value of horses and mules under two years of age and for
depreciation of animals over two yocars of ago. A[ppreciation and deprecia-
tion in value was not teoken into account in the South Daliota indexecs.

However, oxclusion of these minor products and adjustments for

apprcciation and depreciation of horscs and mules will not greatly affect



the indexes of gross farm production or of farm output.
Farm-output indexes were calculated by subtracting the quantity-
price aggregates of farm produced power from total quantity-price

aggregates of gross farm production.
FORMULA, 'IEIGHTS, AND BASE PERIOD

In constructing the index numbers of gross farm production and

farm output, Laspeyres?! formule, 212 , was used, The q!s refer to

%Po
quantities of the individuel farm products included, with q; the quantity
in any given year and q, the average quantity for the five-year base
period, 1935-39, The p!s refer to the average farm price of the product
for the five~year period., This same formula was used for the individual
areas with the state average prices used as weights.

The 1935-39 average farm prices of the various products included
provided the primary basis for weighting and combining the individual
products into totals, For each year the output of each product was
multiplied by its 1935-39 average South Dakota form price, shown in
Table 3. These "constant-dollar" data for cach product were thon summed
to obtain quantity-price aggregates for groups of products and for total
production, Table 4 illustrates the method of arriving at 1935-39
average farm prices of farm products., The total production of corn,
for example, in each of the five ycars was multiplied by the season
average price for the particular year. The average of the total values
for the five years was then divided by the average total production to
obtain the weighted average price.



TABLE 3,
SOUTH DAKOTA AVERAGE 1935-39 PRICES USED AS VEIGHTS IN
CONSTRUCTIIG THE SERIES

- e

Corn ,504 bu. Eggs .0139 each

Oats .223 bu, Chickens .1279 1lb,

Barley .347 bu. Turkeys .1531 1b,

Grain sorghums .484 bu. Beef cattle .0673 1b.

A1l tame hay 5.533 ton Veal calves .0685 1b,

Wild hay 4.195 ton Sheep ,0382 1b.

Sorghun for forage 3.323 ton Lambs .755 1b.

Theat .769 bu. Hogs .0753 lb.

Rye .396 bu., ool .222 1b,

Buckwheat .516 bu, Butter .299 1lb,

Beans 3.359 bag Butterfat .267 1b,

Irish potatoes .603 bu, Wholesale milk ,017 1b,

Soybeans 1.978 bu., Retail milk ,090 1b,

Flaxseed 1.490 bu, Value of milk or cream consumed on
Sveet corn 9.43 ton farm .012 1b,

Cucumbers .57 bu, Horses and mules {68.00 par head,
Apples 1.138 bu. all agegs

Sugar beets 5.295 tons

TADLE 4.
METHOD OF ARRIVING AT SOUTH DAKOTA AVERAGE PRICES OF FARM PRODUCTS

South Dakota = Corn

Season average

~-Year __ __ Production Value £ rice_ .
Thous. bu. Thous, dol. Dollars
1935 50,044, 25,022 «50
1936 8,446 9,122 1,08
1937 42,255 18,592 Al
1938 35,638 15,703 WA
1939 _I:Z_,_.j 55 2, 1.5_]; 5l
Average 36,758 18,518

1935-39 average price per bu. .504

-

Published in "Farm Production, Distribution and Value of Corn 1909-
1941", B.E, December 1944.
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The product-added-by~livestock technique was used in combining
crop production and livestock production. This method avoids double-~
counting of feed crop production and pasture consumed.

Product added is a derived figure. F. M. 53 contains a table of
estimates that the Bureau of Agricultural Economics used in estimating
the feed and pasture consumed by livestock for the Regions of the
United States, 13/ Lyle Bender of the Department of Agricultural
Economics and members of the Department of Animal Husbandry at South
Dakota State College cooperated in adjusting the basic figures to more
nearly fit South Dakota conditions, The only ccrrections made, hotwrever,
were an upward adjustment of pasture proportion of total fced in the
case of beef cattle and sheep., The factors as used for the South Dakota
indexes are shown in Table 5.

In arriving at the product added by liwvestock, the quantity-price
aggregates for each year are multiplied by the total feed factor and
the feed value thus obtained subtracted from the total quantity-price
value of production to obtain the value of the product added by the
Lvestock.

Pasture value is deriveq by applying the factors indicated to the
total feed value. The same feed and pasture factors were used each
year for each of the classes of livestock.

The product-added method can be illustrated for beef cattle, The

13/ Barton, Glon T., and Cooper, liartin R., "Farm Production in ar
and Peace", F, i, 53, U. S. Department of /griculture, Jashington, D. C.
December 1945, p. 62,
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farm price for the 1935-39 period averaged about $6.73 per cwt. Studies
have shown that about 65 percent of the cost of beef production is for
feed; thorefore, the product added per hundred pounds of beef is 35
percent at average 1935-39 prices.

TABLE 5.
FACTORS USED IN ESTRMATING FCED CONSUMED BY LIVESTOCK
UEST NORTH CENTRAL REGION

—

Total feed as pro-
portion of gross Pasture proportion

livestock values ...of total feed

percent percent
Beef cattle 65 30
Sheep, lambs and wool 70 45
Zgg production 45
Chickens raiscd 50
Broilers -
Turkeys L5 A
Hogs 75 4
Dairy cows and veal calves $0.00663 1/ 253
Horses and mules 37.00 2/ 56,00 2/
T Thm . LR —

Source: Darton, Glen T. and Cooper, Martin R, "Farm Production in
ar and Peace", Burcau of Agri. Econ., U. S. Department of ilgriculture,
F. M. 53, Table 17, Page 62, Pasturc percentage adjusted upward to
more nearly fit South Dikota conditions. Department of iAnimal Husbandry
and Department of /gricultural Economics assisted in adjusting estimates.

1/ Pounds of nilk,
2/ Total value at 1935-39 average pricec per head,all ages for 1942.

The product-added technique is especially preferable in cases of
smaller areas where in-and-out shipments of feeder livestock and feed
occur, It credits the crop production to the division in which the
feed was grovm and the livestock production to the area in which the

feed was fed, It also divides the total pounds of livestock production
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between divisions in which feeder animals were grown and the division
in which they were finished, 14/

1935-39 was chosen as the base period because it was the base used
by the Department of Agriculture for their indexes. They in turn
selected it because:

First, it is the officially accepted base period for some
other indexes constructed in the Bureau of Agricultural E¢onomics
as well as for considerahble number of other indexes calculated
by other agencies. Secondly, the period 1935-39 was the last
full 5-year period that was prewar. Although the war in Europe

began in the fall of 1939, United States farm production in
1939 was not greatly affegted. 15/

SOURCES AND KIIDS OF BASIC DATA

Production data up until about 1949 were obtained from the Bureau
of Agricultural Iconomics in the form of photostatic copies, although
estimates for some of the commodities were not complete through all of
those years. Data for later years were olso preliminary estimates and
were later corrected to the most recent cstimates. The informatien
furnished was checked, corrected and completed in consultation with
members of the Crop and Livestock Reporting Service, and until the time
that the index was put into final form, the most recent estimates of
the Service were used, Some of the most recent production figures were

obtained by letter from the Reporting Service.

Barton and Cooper, op. cit. p. 56.
IbiJ' P- 560
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USES AND LIMITATIONS

The gross~farm-production index is the best to measure the total
contribution of farm resources because it includes farm-produced power,
From some viewpoints, however, the inclusion of farm-produced power
results in some duplication as for example in wheat production which
measures in part the farm-produced pover whigch was one of the input
factors in the process of vheat production. 16/ The farm-output index
is the most sensitive to droughts and other variations due to weather
because it does not contain farm—-produced power, but it is the best for
measuring the level of production for human consumption,

It is the thesis of this paper that the various indexes of produc-
tion presented can be of valuable assistance in analysis of agricultural
production in South Dakota., They are, first of all, comparable to
indexes that are available for the United States and major geographical
regions of the United States. The variability of trends within limited
areas may provide a lead as to why trends for larger areas are taking
place. Conversely, trends in the United States as a whole, for example,
may be indications of future changes in South Drkota,

Secondly, indexes of production can be combined with indexes of
cropland, numbers of farms or farm operators, numbers of livestock, or
other desired combinations to obtain indexes of productivity. The
latter can be very useful in productive capacity and efficiency studies.

They may also be compared with indexes of machinery as an indication

26/ Barton and Cooper, op. cit. p. 67.
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of the part that city-produced power has played in rising productivity.
They may be compared with indexes of input costs, Or, consumption
indexes might be used in comparison with changes in indexes of gross
output or of groups of products.

Lastly, a knowledge of production trends and productivity, which
these indexes provide can be of incalculable worth in the development
of educational programs for farmers, It is quite possible, too, that
farm leaders would find them helpful in evolving a farm policy.

These indexes should not, however, be used as absolute measures
of production or productivity; they are only relative changes in pro-
duction and intended to show relative trends. Analysis of the changes
shown must also resort to actual production figures, changes in relative
importance of the various commodities, and other factual information

that is available,

B. SOUTH DAKOTA INDEXES OF BREEDING UNITS AlD
PRODUCTION FER DREEDING UNIT

The index of breeding units stood at an all-time high in 1951
(although preliminary estimates for 1952 indicated that it would go
still higher). However, the index of production per breeding unit
was at a peak in 1941, as shown in Figure 5. Only once since 1945
has it been above the 1935-39 average. The index of production and the
index of breeding units follow the same general course, although the

breeding units index has a somewhat smoother trend. The production-
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INDEXS OF PRODUCTION PER BREEDIMNG UNIT OF i/
ANOUALS, BY ANIMAL CLASS, SOUTH DAXOTA 1925-51 (1935-39 = 100)
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per-breeding-unit index is the least erratic of all, tending to hover
near the 1935-39 average over the period of years covered.

Figure 6 shous turkey production to have had the greatest increase
on a production-per-breeding-unit basis, with chicken production per
breeding unit following next in order. Neither of the groups appears
to show much relation to the trends in productivity of the other livestock.

Beef production per breeding unit is the only group that has been
consistently below 100 in recent years, The trend has been dowmrard
since 1939 with the lowest point to date being reached in 1950, Sheep
and hogs have generally followed courses that are almost identical with
each other for most of the period. Dairy cattle have indicated a slight

upward trend since about 1945.

METHOD OF CONSTRUCTING THE INDEXDIS

The index of breeding livestock is based on the number of milk cows
two years and older, beef cows two and older, ewes one and older, turkeys,
hens and pullets all ages on farms on January 1 of each year, and the
number of sows farrowing in the spring of a given year and the fall of
the preceding year. A breeding unit is defined as 1 beef cow, 1 ewe, etc.

The numbers of the various types of breeding units were combined
into a total by weighting according to contributions of each unit to the
gross livestock production in the 1935-39 base period. For example, in
1935-39 there was an average of 250,800 beef cows two and older on farms
on January 1. Gross production value at 1935-39 average prices was

$2,259,000, The average mumber of breeding units (beef cows two and
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older) divided into the average gross value at 1935-~39 average prices
%2,259,000) gives an average value of production per breeding unit of
$88.75, The $88.75 per breeding unit was used as a constant weight for
all of the other years for beef cattle with a resulting table of breed-
ing unit values for each year. The same procedure was used for all
other livestock. The weight used for each is contained in Table 6.
Individual indexes of breeding units were then worked out with the
1935-39 average as a base. {nd a composite index of livestock breeding

units was compiled by aggregating the breeding unit values,

TABLE 6.
VEIGHTS ASSIGNED TO BREEDING UNITS )/

= FE

Beef cattle 88,75
Sheep 5.834
Hogs 88.978
Milk cows 37.18
Chickens 2.0995
Turkeys 9.26

1/ A breeding unit is defined as 1 cow, 1 ewe, etc, Method is
discussed in text above.
In one particular case, turkeys, the number on farms as of January
1 were not available prior to 1929. Rather than completely omit those
years from the combined index, an approximate number of breeding units
was arpived at by assuming that production per breeding unit had remained
constant from 1925 to 1929, thus using 1929 breeding unit data with 1929

production per breeddng unit for 1929, This per—pound production figure
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for 1929 was then applied to the other four years to get an approximate
number of breeding units. One justification for such a procedure seemed
to be provided in that the Bureau of .gricultural Economics also found
it necessary to devise a similar method with regard to turkey production
in early years. 17/ /Appearances indicate that the production of turkeys
had become fairly well established and of some considerable volume before
the agencies concerned began to obtain estimates on numbers and volume
of production, the latter apparently being gathered at an earlier date
than numbers.

The index of livestock production was the same as used in building
up the gross production index series, although for the present purposes
the gross production value aggregate, rather than product-added, was
used. Veal calves were included in dairy production, eggs with chickens,
and wool production with sheep.

The index of production per breeding unit is obtained by dividing

the index of breeding units into the index of livestock production.
USES AND LIMITATIONS o

The population of the Nation is expanding rapidly, which means
that ever-increasing quantities of food and fibre will be needed to
feed and clothe more people. At the same time the land area available
for crop production and the pasturing of food-producing animals is
limited. Thus the increasing quantities of production required must
come from increased productivity of availeble land., Since animals

17/ Barton and Cooper, op. cit. p. 65.
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require some feed that must be produced on land that would otherwise
be available for food grains and other products directly available fox
human consumption, productivity in meat animals is also a prime con=
sideration.

The breeding-unit series of indexes provides us with information
on past and current production and productivity, They supply a basis
for determining where more emphasis in research and education is
required.

The terms "productivity" and "efficiency" are commonly used inter-—
changeably. For the purposes of the present study, Black!s definition
is used.

Output per unit of input is...one measure of productivity.

The term efficiency is now commonly used for this measure. Also

it has become apparent that some acres of lamd can use more

fertilizer and other input factors to good advantage than others,
and this also contributes to productivity. To this measure the
term capacity is now commonly applied. Efficiency and capacity,

in fact, are referred to as the two dimensions of productivity...l8/

In the terms proposed by Black more data with regard to the level
of efficiency and capacity to produce are needed. In-shipments of
chicken and turkey eggs for hatching purposes and also of chicken and
turkey poults must be taken into account in determining relative degrees
of productivity.

Further limitations on the usefulness of productivity indexes
often result from lack of information that is an integral part of

efficiency or capacity; e.g., the quality of the input, time and

18/ Black, John D. and others, Farm Management, The MacMillan Co.,
New York, 1948, p. 407.
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effort expended, and efficiency of the machines used.

C. INDEES OF PRODUCTION PER FARM

1944 was the peak year in production per farm relative to 1939 at
the same time that the number of farms was decrecasing (Figure 7.).
Farm output per operator has increased somewhat more than gross farm
production per operator since 1939, Farm-produced power per operator
has decreased along with decreases in production of horses and mules,
Production of other livestock and livestock products has increased by
neerly one-half during the 10-year period. Between 1939 and 1944 the
production of crops per opsrator had more than doubled though back-
sliding by 1949 to a net gain of 65 percent above the base year.

METHOD OF CONSTRUCTING THE INDLEXES

Consus data wero used in constructing these indexes, and thus
placed a limitation on the number of years for which accurate informa-
tion could be secured as to mmber operators and/or farms. Census
figures are for the year of the census-taking, For the purposes of
this study, the assumption was made that the number of farms for 1940,
for example, was the same as for 1939, so that the production~per-acre
and production=per-operator indexes could be compared. Justification
secmod to be contained in the fact that for some of the Census years,
the numbers of operators were taken as of January 1 of the Census year,
and for some years as of April 1. Since farmers customarily move off

the farm, or shift from farm to farm, about iarch 1, the Census
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FIGURE 7. INDEXES OF NUMBER OF FARMS AND PRODUCTION
PER FARM, SOUTH DAKOTA, 5-YEAR PERIODS (1939 # 100)
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enumeration does not then give exactly similar figures either, there
being six farm-years between somc Ccnsus dates and only four farm-
years between the intervening ones. Further, the Bureau of /gricultural
Economics has also found it necessary to do some interpolating between
Census years in setting up series similar to the ones presented here. 19/

The index of farms is a simple "wmeighted" index, with 1939 as
base year. The production index has also been reworked but with 1939
as base year and 1935-39 avercge prices as weights so as to maintain
the same relationship between the various crops included. The index
of farms is then divided into the index of production to arrive at the

index of production per farm.
USES /D LIIITATIOIS

Gross production per farm and output per farm are over-all measures
of productivity. They reflect changes in output resulting from higher
yields obtained from favorable weather and improved crop varieties,
from use of better breeding units and better care of the animals, and
from the use of labor-saving equipment. They also reflect changes in
management practices and the general level of prices. There has beon,
however, morec improvement in crop than in livestock productivity as
shown in Figure 7, page 37.

Indexes of production per farm do supply an indication of attain-
able outputs under certain conditions, and may indicate ways of combining

the various factors when used with other indexes of input and output.

19/ e.g., Statistical Bulletin 83, p. 25.
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Production per farm, unfortunately, does not tell much about the
productivity of workers or the productivity per hour of work. lIleither
does it indicate 1thy productivity should decline in any period., On
the other hand, a rise in productivity per farm may be due entirely to
a diminishing number of farms with a steady total output, although a
measure of efficiency of production may be involved in this, lore

complete data for intervening years would give a more complete picture,
D, INMDEXES OF PRODUCTION PER /iCRE

The total number of acres devoted to cropland has remained within
narrow limits throughout the period with only a slight dowrward trend
until 1939 and a correspondingly slight upward trend since then. Due
to this relatively steady acreage of cropland, the production~per=-acre
trend follows quite closely that of the index of total production.
Production per acre was 88 percent above 1939 and 169 percent above
1934. (Figure 8).

Figure 9 shows what hos happened in the production per acre of
individual crop groups. Except in the case of oil crops the trends
have been very similar although of slightly different proportions.,
Feed grains have changed more in the years shown than have food grains
with the greatest varicbility occurring in the low period of 1934 when
feed grains dropped to 83 percent bolow 1939 production per acre and
food greins remained at only 20 percent below 1939. Hay production
per acre dropped less than did feed grains in 1934 and was higher in
1944. 01l crop production per acre was at a high point in 1939 having



FIGURE 8.

IIDEX NUMBERS OF CROPL..ID, VOLUME OF LL CROP PRODUCTION, ..I'D PRODUCTION
PER .\CRE, SOUTH D..XOT.,, 5-YE.R PEZRIODS (1939 = 100)
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FIGURE 9, INDEXES OF CROP PRODUCTION PER ACRE, BY
CROP GROUPS, SOUL'H DAXOT), 5-YEAR PERIODS (1939 e 100)
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had a slight upward trend until then and somewhat less of a dowrward

trend into 1949,

IICTHOD OF CONSTRUCTING THE INDEXES

Cropland, as used here, means the total crop land as reported by
the U, S. Census minus rotation or plowable pasture; or, the sum of
acres planted to major crops, wild hay harvested, fallow and idle and
miscellaneous crops. 20/

The index of cropland is a simple "umweighted" index with 1939 as
base year. The production index is that used for crops in the produc-
tion per operator scries. The index of total cropland is then divided
into the index of crop production to obtain the index of production per

acre,
USES AND LIMITATIONS

lention was made in Section C that changes in crop production had
been the most pronounced. The crop~production-per-acre indexes provide
a partial explanation of changes in production per farm. That is,
increases in productivity per farm have not been due entirely to a
diminishing number of farms with correspondingly larger size of farms,
nor to a slight increase in total cropland available, but to a major
degree to increases in productivity of the land in use.

The basic concern of research in providing for an expanding

population is increasing the amount of production frem a relatively

20/ This definition was prepared by Lyle Bender of South Dakota State
College as part of work for a Doctor!s thesis,



43
stable input of land. Indexes of production per acre are thus an
integral part of production analysis.

The 5-year periods used here do not indicate highs and lows for
intervening yecars, nor do they indicate averages over the intervening
years. Year-by-year indexes would serve much better in the indication
of trends, since weather conditions in any particular year are of the

utmost importance,



CHAPTER III

INDEXES OF CROP FRODUCTION FOR IHE ZCONOMIC ARELS
A. TOTAL PRODUCTIVITY

State units are often too large and heterogenous and county units
too small and too numerous to be usable for many statistical purposes.
The Bureau of Census has found an increasing need for a set of areas
intermediate in size between state and county for tabulating and
publishing of data. A single set of intermediate areas that is uniform
throughout the United States has been established by the U, S. Depart-
ment of Commerce for this purpose:

The name "State economic areas" has been given to this
grouping of counties in order to convey the implication that
each State has been divided into its principal units and that
within each unit a distinctive economy prevails, insofar as
it is possible to do this using county units. The term
"economy" is used here in its broadecst sense; it refers to
the total adjustment which the population of an area has
made to a particular combination of natural resources and
other environmental factors. 21/

The letters behind some of the numbers indicate areas that are to be
combined for non-agricultural purposes.

The 1950 Censes of /Agriculture used the system of Economic Areas
for the first time. 4 different system is still being used by the
Crop and Livestock Reporting Service. A program of arranging all
available agricultural production data by economic areas is now in

progress at South Dakota State College under Ray Pengra of the

21/ Bogue, Donald J., "State Economic Arcas", U. S. Government Print-
ing Office, VJashington, D. C., pp. 1-2.
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Department of Zgricultural Pconomics. - At least for the present,
production statistics by economic area for South Dakota are limited

to production of major crops. Thus the indexes in this section include
wheat and rye in food grains; corn, oats, and barley in feed grains;
all tame and wild hay; and flaxseed as the only oil crop,

Variations within economic areas are much greater than for the
State and may be in a different direction, as illustrated by Figure 10,
The two eastern areas showr relatively little fluctuation in major-crop
production over the years, whereas the western sections have had widely
different outputs. In the areas of least rainfall the trend has been
very erratic; and conversely, in the areas of better growing conditions
the yields have stayed quite close to "normal®™., Production in the
eastern areas has not increased so greatly from the base period because
production was relatively high throughout the whole period.

Major-crop production in Area 2a has been the most irregular of
all of the areas with Areas 1 and 3a vying for second place., All have
had a general upward trend since the low of 1936. .11 experienced
drops in 1943, 1946, and 1949 of varying degrees.

Figures 11 through 14 show the production trends by groups of
products, The production of food grains has followed generally the
trend of the major-crop totals throughout most of the areas. However,
in Areas 3b and 4b the trend since 1939 has been dowrarard and in the
latter area the only time that production has been above 100 was 1937
through 1940, falling just short of it in 1947, Variability of food-
grain production in 3a has not been so erratic as for the major crops

as a whole,
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In all but the two eastern areas feed-grain production has shown
much more erratic behavior, although trends in each of the areas hawe
been similar to that of total crop production., Area 4b has been
continuously above the base period since 1937 in the production of
feed grains. Production in 4a has been generally hovering near normal
in recent years with a slight downwvard trend.

Hay output has shown less tendency to vary as widely as other
crops, An upward trend since the base period is demonstratred through-
out the areas, but again with Areas 4o and 4b showing a quite constant
production., Area 3a has experienced greater extremes than any of the
other areas with Area 2a and Area 1 following in that order.

Flaxseed production has had extremely wide variance, especially in
Area 1 where the index soared to almost 24,000 in 1927, Area 2a had
an index nmumber of 8,286 for the same year, with Area 3a showing a high
point of 3,750 in 1929 and Area 3b 2,775 in 1948. Areas 4a and 4b have
remained within more moderate limits, although even there the index
numbers have come near or surpassed 1,000, The average production of

flax during the 1935-39 base periocd was extremely low which accounts for

the extremely erratic behavior.

METHOD OF CONSIRUCTING THE INDLEX:S

At the time this study was undertaken, the writer was optimistic
about the availability of data so that a gross-farm-production and a
farm-output index for each of the economic areas could be constructed

along the same lines as that for the State. Since the information
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FIGURE 10. INDEX NUIDERS OF VOLUME OF PRODUCTION OF MAJOR
CROPS )/ BY ECONOMIC AREAS, 1925-51, (1935-39 = 100)
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FIGURE 12, INDEX NUMBIRS OF FRODUCTION OF FEED GRAIIS 1/ |
LY DCONOMIC .Rm, 1925-51, (1935-39 = 100)
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FIGURE 13, IIDEX NUMBERS OF PRODUCTION OF ALL HAY,
BY ECONOMIC .RE., 1925-51 (1935-39 = 100)
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INDEX NUMBERS OF PRODUCTION OF FL.XSEED,
ECONOMIC AREA, 1925-51, (1935-39 = 100)
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available was limited to major crops, a new index of crop production for
South Dakota was made including only the crops for which estimates were
available for all of the areas, Thus the index obtained was exactly
comparable to the area indexes.

The general method of preparing the indexes was the same as for
construction of the State indexes. The State average 1935-39 prices
were used since average prices for the individual areas were not avail=-
able. Use of average area prices would very likely result in little

change in the index numbers obtained by the use of State averages.
USES AND LIMITATIONS

By breaking down State totals into smaller areas, the sources of
change begin to appear. Total agricultural production is dependent
mainly upon crop production except in those areas where some feeding is
practiced. Thus area indexes of crop production indicate in a general
way the variability of total production. Feed production, and pasture,
have a decided effect upon the number of livestock units that will be
kept for breeding purposes.

The use of these indexes in the development of research and
educations) programs can indicate in which areas the production of
certain crops should be stressed or certain crops discouraged. ..
knowledge of the basic trends and year-to-year changes in production of
various crops, and groupa of crops, can be of valuable assistance in
the formulation of agricultural policies.

Indexes are the most accurate when larger figures are used and



thus show much less variability in production when larger areas are
concerned, !Jhoen the base period for a series is chosen that happens
to have been a particularly poor period for one of the smaller areas,
the resulting indexes are very likely to be out of all proportion to
the other indexes. Care should be taken in analysis that undue weight

is not given to such erratic behavior,

B. PER ACRE PRODUCTIVITY

Trends in acreage and production per acre can be noted ia most of
the economic areas that are similar to those for the state as a whole,
though percentage changes in some of the areas are much greater than
for others. .gain, the changes are relatively greater in the western
sections of the State. The changes have been the greatest in Area 1
followed by Areas 3b, 2a, and 3a, in that order. Cropland in Areas 3b,
La, and 4b has changed relatively little during the period covered,
although it has had a elight upvard trend since 1939 in all of the areas.
Due to a relatively stable acreage of cropland since 1939 in all of the
areas, the trend of production per acre has quite closely followed the
trend of crop production, The same areas thus demonstrate the most

erratic behavior as was shown for crop production.

METHOD OF CONSTRUCTING THE INDEXES

Total cropland as used for this index is def'ined in Chapter 1II,
Section D. The index of cropland is a straight "umweighted" relative

of the various years shown with 1939 as base. The index of production
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FIGURE 15. IMDEX NUIDERS OF CROPLAID, CROP PRODUCTION, AID
PRODUCTION PER ;iCRE, ZCONONIC AREA, 5-YEAR PERIODS, (1939 = 100)
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is derived in the same way as for the State indexes of production.
However, while the 1935-39 avcrage prices were used as weights, 1939
was used as the basc period. The index of produetlon per acre is then

obtained by dividing the index of production by the index of acres.

USES AND LIMITATIONS

The indexes arc of the same practical value as those presented
for the State. Production per acre tells more about productive
efficiency and capacity of the farms of an area than does total
production,

However, year-by=-year indexes would serve mueh better to indicate
trends in productivity over the years than will the 5-year periods to

which these indexes are confined.,



CHAPTER IV

SUMARY

Index numbers arc one of the easiest and most understandable methods
of handling large masses of data and noting relative trends, especially
when various types of products must be added together. In the making
of index numbers much depends on the sclection of the base period to be
used and on the method of combining the units., The indexes presented
here use the same base and system of weighting that have becn employed
in other indexes with which they will e used for comparison purposes.

The gross-farm-production index is the best measure of total
production for each calendar year becausz it measures the total output
of farm land and farm labor. The index of farm output is the best
measure of yearly output for eventual human consumption because it
does not contain the feed and pasture consuued by horses and mules.

Both of the indexes have shown a steadily-rising trend since the
base period, but with tho farm—output index rising faster due to the
elimination of horses and mules from the aggregates. The years 1943,
1947, and 1949 were low periods in production.

The displacement of horses and mules has brought about expansion
of food production by diverting fecd and pasture from horse-and-mule
production to producing a greater volume of livestock and livestock

products for human consumption,



58

Production of crops has increased steadily since 1939 with feed
grains constituting about one-half of all crop production and food
grains about one-half of the remainder. Hay and pasture output has
remained relatively steady throughout the whole period while the
production of oil crops has had extremecly erratic fluctuations. The
trend of oil-crop production was dowrmrard until the end of the 1930!s
and has been upward at a rapid rate since 1936, 0il crops consisted
of flaxseed production only until 1940, however.

The product added by livestock has also contributed to increased
production, except in the case of sheep, Beef cattle account for about
one-third of all livestock production at the present time, with poultry
products having the next largest share.

Production per breeding unit has declined somewhat since 1941 and
since 1946 has been below 100 except for 1949, due mostly to the high
proportion of beef cattle to other livestock., Beef cattle have had a
dowmward trend and since 1942 have been below 100 at all} times, Each
of the other groups has had a slight increase in production per
breeding unit,

Production per farm hes increased in total and for all individual
groups extcept farm-produced power. Crop production per farm has had
the highest percentage change.

Production of crops per acre is well above the 1939 average with
all groups except oil crops contributing to the rise. The production
per acre of oil crops has remained relatively steady over the period,

In the economic areas the production of crops has varied to a
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much greater extent than for the State as a whole. For the most part
tho variation has been the greatest in Areas 1, 2a, 2b, and 32, al-
though Area 3b has had wide variation for some groups of crops. The
remaining two areas, 4a and 4b in the western part of the State, have
shown relatively little fluctuation in total crop production and within
the various crop groups. For some commodities such as hay and flax
Area 2b has had relatively little fluctuation.

Since total cropland has remained relatively constant, though with
a recent slight upswing, crop production per acre has follotwred the
upward and dowmvard swings of total production. Areas 2b, 4a, and 4b
have shown the least tendency to fluctuate.

In conjunction with the United States and Regional indexes pub-
lished by the Department of Agriculture, the serics of State and
Econonic Area indexes presented here give a picture of what is changing
and where the changes come from. The tendency toward gradual change
over a period of years for the State as a whole should not be taken
as a measure of the situation in any particular arca. There mey be a
fallure in one area that is offset by a bumper crop in another. Despite
the fact that the greatest crop production for the State was in 1948,
only Areas 4a and 4b had their greatest vroduction in that year, Some
of the areas were highest in 1927, others in 1932, and in 1945. The
relative weight of one type of product within an area has much to do
with how tho index of total production for the area fluctuwations, and
the amount of total production within the area may indicate how much

influence that production will have on the State index.
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Thus, in analysis of agricultural production it is important to
have available factual information as to what changes are taking place
and where the changes originate. These indexes do provide a basis from
which to work for those interested in research, educational programs,
and the drafting of farm policy.

A glamco at Figure 2 will show that in the periods when the gross-
farm=-production index and the farm-output index are going down, the
farm=output index descends more rapidly than the index of gross farm
production, with the reverse being true during the periods when the
indexes are rising. It will also be noted that since the base period,
or about 1935, the farm~output index has been consistently above the
gross-farm=-production index and getting ever farther from it. The
reason is the smaller base and the decline in numbers of horses and
mules,

So long as the rate of decline of horses and mules remains constant
tho rate of divergence between the two indexes will also remain constant,
This fact caused the present writer much concern. Since by definition,
the index of farm output is the index of gross farm production minus
the horse-and-mule aggregate, it appeared from one point of vicw that
eventually the two indexes must come together when horse-and-mule
numbers nearcd zero, From that point on the two indexes, however, will
instead run some distance apart. The farm-output inde:x, to be more
exact, will run about 30 percent higher than the index of gross farm
production because that is the relation of the horse-and-mule aggre-

gate to the farm-output aggregate in the base period.
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From the definition of the two indexes, one would be permitted to
assumc that with thc horses and mules extinet, all production would
thon be for human consumption and thus cquivalent to the farm-output
index. And, conversely, that when horses and mules were no longer in
the indexes, that the farm-output index would thus rcpresent all form
production; i,c., bec cquivalent to the gross-farm-production index,

It would appear that some method necds to be worked out so that
the two indexcs will tend to comec together as the horse-and-mulc
numbers decline, Otherwise, thc gross farm production index will be
in tho position of purporting to show something that the indox of
farm output does not, when in reclity both are composcd of exactly the
sane figurcs (for tho ycars boyond the time that horses and mles be-
come oxtinct).

One way of rectifying the two indoxcs, though it would be of no
avail for the present, would be to shift the bass period to the time
when horses and mules cease to be a factor and then work forward and
backwaerd from thore. Another possibility is tho use of a diffcrent
forrwla, perhaps with rolative current prices being used as weights,
so that as the number and relative velue of horses and mulcs declines,
they will be gradunlly edged out of the index with other commodities
taking over the position assigned to farm-produced power during the
basc period,

One may question the advisability of using the 1935-39 average
as a suitable base for indexes for Scuth Dakota. It does not appear
to have becn a “normal" period in that the depression and drought years
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wvere the only ones that have been below "normal® during the period
covered. An average of the index numbers based on 1935-39 is about
150 for gross farm production and near 190 for farm output. The farm-
output index presented in F. M. 53 on page 70 indicates that except
for the years 1932-37 there has been a steady upward trend to farm
output for the United States, South Dakota farm output (Figure 1 in
this paper) indicates a dovmrard trend until the depression-drought
years and a rising trend since then, This is borne out by a glance
at the trends in individual crops and within the Economic Areas. By
changing the base period from 1935-39 to 1940-44 (but still using the
1935-39 average prices) by multiplying the 1940-44 average of 184 by
the index mumber for each of the years, an index of farm output is
obtained which more nearly approximates the over-all trend shown for the
United States--i.e., a rising trend for the whole period, with the years
Just before and just after the depression-drought period above 100.
lthether or not a shift of the base would make analysis any easier
may be debatable insofar as the South Dakota indexes are concerned
eince the shiftts are relative., In comparison with the U. S. indexes,
hovever, while the bases are the same years, they apparently are not
similar to the degree that the base is considered as "normal'.

Need for further work on the area indexes is inddcated to get a
farm~output index. This will require compilation of figures on produce
tion of meat animals and animal products and estimates on production of
minor crops that are not now available.

A}), of the indexes of productivity lack detailed information on

number of workers, number of hours worked, and completion of present



of average prices for each of the economic areas may be desirable if

and when it should be found advisable to move the base period to a
sufficiently recent date so that estimates of average prices are avail=-
able,

At the present time, the indexes presented here, while not perfect,
are the best available and would appear to be of assistance to those
interested in analyzing agricultuwral production trends.

\\\\\\\\\\\\\\\f\\‘w‘\\\\\\\\\\\\f\\\\\\\\\\\\\\\\\\\\\\if\\\\\\\\\\\\\\\‘\‘\\\\\\\\f\m\{uuu\uu\uu
I I i i I i (O \UH!HHHNhHH\WHHHHU\UH\H\H\HUHHHH\\HHHH\Hh\HHMHHW\HHHHU\H‘HHH\HHHH\\HHHHH\HHHM\HHHWHHWH L
:‘:‘:‘:‘:‘:“‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘“:‘:‘:‘:‘:‘E:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘}“:‘}:‘:‘:‘:‘:‘:‘:‘:‘:‘}:‘:‘:‘:‘:‘:‘:‘:‘:‘:“‘:‘:‘:‘:‘:‘“:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘“:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:“‘}:\‘:‘:‘:‘:\‘:‘}:‘:‘:\N‘”H‘HH""\‘\‘“\:\‘w‘\‘\‘\‘\‘\‘\‘\‘1‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\\‘\\‘\‘\‘\‘\‘\\wuu\uu\m\\m\uuwuu\m\\m\uu\uu\m\\m\uu\uu\m\wmwuu\uu\m\\m\uu\uu\m\\m\uu\uu\m\\\‘uwuu\uu\Wwww‘mwuuwuu‘\m\\m\uuwuuwm\Nuu‘mmu‘w‘w‘m‘u‘\‘um

A ““““““““““““““““““““““““““““““““““““““““““““““J‘w““;“w“w‘Ww‘w‘w‘w‘w‘w‘w‘w‘w‘w‘w‘w‘w‘\‘\‘\‘w‘w‘w‘w‘w‘w‘w‘w‘w‘w‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\\‘\‘\‘\‘\‘\‘\‘\\‘\‘\‘\‘w‘w‘w‘w‘w‘w‘w‘w‘w‘w‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\ HH\H\H\\H\‘H\H\HH\H\\H\HHHH\HH\HH\H\HH H\\H\HH\\H\HH\H\\H\H\HH\H\H\\H\H\H\H\H\\mmmmm\‘\‘\‘\‘\!\‘\‘\‘\‘\‘\‘\‘\:\‘\‘\\\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\H\\HH\\H\HH\H\H\H\MHHHHU\HHHHH H\H\H\HH\\HH\\H\H\HH\H\H\\HH\‘\‘\!\!\‘\!\‘\‘\‘\‘\!\!\‘\‘\‘\\HHHHHH\HH\H\H




63
production-per-acre and production-per-farm indexes by inclusion of
estimates of number of acres and nmuaber of farms between census years
so that a complete picture of productivity can be gained.

Al though the gain in accuracy may be of doubtful value, a series
of average prices for each of the economic areas may be desirable if
and when it should be found advisable to move the base period to a
sufficiently recent date so that estimates of average prices are avail-
able.,

At the present time, the indexes presented here, while not perfect,
are the best available and would appear to be of assistance to those

interested in analyzing agricultwal production trends,
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INDEXES OF AGRICULTURAL PRODUCTION
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TABLE Al.

IMDEX NUMBERS OF GROSS FARM PRODUCTION, FARM OUTPUT AND PRODUCTION
BY GROUPS OF PRODUCTS FOR SOUTH DAKOTA, 1925-51 (1935-39 = 100) 1/

1940
1941
1942
1943
1944,
1945
1946
1947
1948
1949
1950#%
1951

192
176
201
154
167
187

156
119
215
173
182
178
100
175

75

43
123

52

o)
116
119
133
155
221
190
219
237
228
210
2hd,
185
20/,
231

105

88

77
70
60
54
50
45
38

105

104

88
1ol
121
123
137
160
182
167
168
165
163
155
170
167
172

103

AV
166
195
169
172
169
167
158
169
162
176

(Table A1 contimued on next page)

154

228
253
21
215

174
202
236

1219

176
143
180
160
131
151
159
139
163

129
128
128
121
132

217
316
362
581
775

753
576
991
1,296
7%
816
825




1. (CONTINUED) INDEX NUMBERS OF GROSS FARM PRODUCTION, FARM OUTPUT AND
BY GROUPS OF PRODUCTS FOR SOUTH DAKOTA, 1925-51 (1935-39 = 100) 1/

2/

18, 87 153 159 177 186 174 193 150 135

156
116
100 100 200 100 100 100 100 100 100 100 100
174
21 62 16, 167 213 230 200 237 L8 132 228

N " T e

ﬂimxvyo

111y comparable to U.S.D.A. National and Regional indexes.

farm output including product added by Horses and lMules.

farm production minus Horse and Mulec aggregate.

of total quantity-price aggregate, not product added.

roduct added is production aggregate of meat animals and animal products
ich is already included in crops.

aggregates of total production, not product added.

les corn, oats, barley, grain sorghums, hay, pasture, wheat, rye, soybeans
wckwheat, potatoes, sweet corn, cucumbers, sugar beets, and apples.

les feed grains, hay, food grains, oil crops.

stes 10, 11, and 12.

irains include corn, oats, barley, grain sorghums.

1cludes forage and silage.

*e is a derived figure.

mains include all wheat and rye.

ins (1940 to date) and flaxseed.

les all other crops reported - buckwheat, potatoes, sweet corn, cucumbers
* beets, and apples (1925-1944 only).




TABLE A1, (CONTIMUED) INDEX WUMBERS OF GROSS FARM PRODUCTION, FARM OUTPUT AND PRODUCTION
BY GROUPS OF PRODUCTS FOR SOUTH DAXOTA, 1925-51 (1935-39 = 100) 1/

X : e
o > a a

g |93 IS FEN Su ?,\;’ j%o s o &1 9
[3] 3} P O ] [} a g 12} s

[ g o] o O

S |23y a?éggégaqf&*?*ﬁﬁag?fo‘”gdg 9 - 29 =4l 3! g&

(o Iy o] gng'su'ﬁmH#?u'wogvﬂgxzw 32. > ° 5 = :_1"‘

& | S3ldppleoeT|onpohsjodsons o8 £ ] £ ] 98] & | =&

1925-29 170 169 173 U5 154 179 Wy 179 210 126 132 156 549 219
1930-34 121 114 14 138 VVA 133 107 108 108 8 128 116 150 141
1935-39 100 100 100 100 100 100 100 100 100 100 100 100 100 100
1940-44 161 184, 87 153 159 177 186 174, 193 150 135 174 489 125
1945-49 185 221 62 164 167 213 230 200 237 U8 132 228 878 13

# Pr eljmimr'yo
1/ Gencrally comparable to U.S.D.A. National and Regional indexes.
2/ Total farnm output including product added by Horses and Mules.
3/ Gross farm production minus Horse and iule aggregate.
4/ Index of total quantity-price aggregate, not product added.
5/ The product added is production aggregate of meat animals and animal products minus feed
consumed which is already included in crops.
6/ Value aggregates of total production, not product added.
2/ Includes corn, oats, barley, grain sorghums, hay, pasture, wheat, rye, soybeans (1940 to date),
flaxseed, buckvheat, potatoes, sweet corn, cucumbers, sugar beets, and apples.
&/ Includes feed grains, hay, food grains, oil crops.
9/ See notes 10, 11, and 12.
10/ Feed grains include corn, oats, barley, grain sorghums.
11/ Hay includes forage and silage.
Pasture is a derived figure.
13/ Food grains include all wheat and rye.
1L/ Soybeans (1940 to date) and flaxseed.
15/ Includes all other crops reported - buckwheat, potatoes, sweet corn, cucumbers (1925-1949
only), sugar beets, and apples (1925-1944 only).

&
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TABLE A2, INDEX NUMBERS OF PRODUCT ADDED BY LIVESTOCK,
SOUTH DAKOTA, 1925-51, (1935-39 = 100) 1/

ﬁm::ﬁtmm_—,_—zmi—___‘:"_'::
All Meat
Animals
Year and Beef Sheep, Hogs Dairy Chickens, Horses
Animal  Cattle Lambs, Products ILggs, and
Products Hool and Veal Turkeys Mules
1925 L1 152 46 24, 109 117 183
1926 13 135 51 238 126 124, 178
1927 Ll 112 52 256 128 128 173
1928 147 129 64 265 120 135 168
1929 150 124 75 262 132 Ll 163
1925-29 145 130 59 253 123 129 173
1930 159 134 76 293 127 146 159
1931 163 129 8 330 135 134 152
1932 132 129 91 188 119 120 16
1933 130 133 96 152 124 125 138
1934 105 90 929 88 141 9L 128
1930-34 138 123 89 210 130 12/, UL
1935 86 92 % 56 95 89 114
1936 104 101 109 100 115 96 105
1937 88 91 78 81 93 87 100
1938 101 929 107 110 95 102 92
1939 121 117 112 153 102 126 89
1935-39 100 100 100 100 100 100 100
1940 123 125 131 1,9 104 122 89
1941 137 139 165 160 112 140 89
1942 160 156 177 212 11, 176 88
1943 182 175 171 298 109 195 86
194/, 167 184 138 204, 119 185 82
1940-44 153 156 156 205 112 164 87
1945 168 194 130 208 123 188 78
1946 165 192 110 215 109 180 70
1947 163 192 95 212 103 183 60
1948 155 204, 80 187 96 166 54
1949 170 209 69 211 127 174 50
1945-49 164 198 97 207 109 178 62
1950% 167 195 67 195 138 174 45
1951# 172 220 83 225 107 183 38
* Preliminary.

Y Price-quantity aggregate minus value of feed consumed,
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T/ABLE A3, INDEX OF GROSS PRODUCTION OF LIVESTOCK, BY CLASSES,
SOUTH DAKOTL, 1925-51, (1935-39 = 100) 1/
A1 Live- Sheep, Dairy Chickens
Year stock Except Beef Lambs, Hogs Products and Turkeys
Power Cattle ool and Veal Eggs

1925 152 151 46 244, 109 128 L6
1926 150 135 51 238 119 135 48
1927 150 111 53 256 125 0 49
1928 159 129 64 265 12, 1,8 51
1929 161 12/, 75 262 133 154 53
1925-29 154 130 58 253 122 L1 49
1930 172 134 76 293 133 161 52
1931 179 129 86 330 135 145 55
1932 139 129 %1 188 125 126 87
1933 133 133 96 152 128 129 104
1934 98 90 99 88 121 98 62
1930-34 pVAA 123 89 210 129 132 72
1935 84 92 % 56 98 9 58
1936 102 101 109 100 109 97 o4
1937 87 90 75 8l 93 88 79
1938 103 99 107 110 97 101 113
1939 12/, 117 112 153 103 121 156
1935-39 100 100 100 100 100 100 100
1940 127 125 43l 149 107 113 165
1941 141 139 165 160 11/, 137 156
1942 166 156 177 212 117 185 119
1943 195 175 171 298 112 215 68
1944, 169 18, 138 204 113 204, 54
1940-44 159 156 156 205 112 171 112
1945 172 194 130 208 108 207 59
1946 169 192 110 215 104 196 60
1947 167 192 95 212 98 203 43
1948 158 204 80 187 92 184 30
1949 169 209 69 211 104 192 42
1945-49 167 198 97 207 101 196 47
1950% 162 195 67 195 111 190 L6
1951#% 176 220 83 225 9% 201 52

# Preliminary.
1/ Quantity-price aggregates of total production, not product-added.
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TABLE A4, IIDEX OF BREEDING UNITS, SOUTH DAKOTA, 1925-51
(1935-39 = 100) 1/

Al Beef Dairy
Year Except Cattle Sheep Hogs Ooue Chickens Turkeys

Horses2/ 3/ L/ &/ 8/
1925 160 1 48 282 106 133 85 9/
1926 154 126 49 271 109 138 89 9/
1927 154, 103 54, 292 108 1, 92 9/
1928 153 96 61 286 108 150 %
1929 155 98 70 289 108 151 100
1930 158 9 77 291 112 159 103
1931 165 106 85 313 1Y, 150 96
1932 139 105 96 212 119 133 103
1933 151 117 97 235 126 134 19
1934 133 136 113 1,0 131 126 148
1935 9%, 109 101 61 112 93 87
1936 115 120 107 131 105 103 %
1937 9 92 9%, 79 97 100 9R
1938 9 85 97 95 93 9 9%,
1939 108 A 100 134 9% 113 131
1940 118 112 15 136 96 121 21,
1941 123 124, VAl 132 101 12/, 18,
1942 145 142 159 177 106 148 169
1943 180 182 166 255 106 179 154,
1944, 17 216 152 185 106 191 80
1945 169 2,6 125 170 103 166 66
1946 169 258 97 174, 93 166 48
1947 172 281 83 175 87 161 39
1948 163 280 69 154, 79 157 21
1949 166 29/, 63 166 74 143 18
1950% 177 323 59 174, /A 153 20
1951# 184 342 A 186 72 U7 29

(Table A4 continued on next page.)

¥ Preliminary,
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TABLE A4, (CONTINUED) INDEX OF DREEDING UNITS, SOUTH DAKOTA,
1925-51 (1935-39 = 100) 1/

111 Beef - Dairy
Year Except Cattle Sheep Hogs Cows Chickens Turlkeys
8

Horses?/ 3/ &/ 5/ 6/

1925-29 155 113 56 284 108 143 92
1930-34 149 111 94 238 121 U1 120
1935-39 100 100 100 100 100 100 100
1940-44 148 155 147 177 103 153 160
1945-49 168 272 87 168 87 158 38

1/ Method: Avorage mumbers of each group for 1935-39 divided into
1935-39 average production value to get weighting factor. Veighting
factor then multiplied through each the other years to give the Breed=-
ing Unit Value, to give index based on 1935-39.

2/ Total of all meat animals and animal products.

3/ Beof cows and heifers 2 £ on farms January 1. Source: "South
Dakota Livestock, 1867-1952", South Dakota Crop and Livestock Reporting
Service.

4/ Bues 1 # on farms January 1. Production figure used based on
sheep, lambs and wool. Source: "South Dckota Livestock, 1867-1952",
South Dakota Crop and Livestock Reporting Serwice.

5/ Sous farrowed in spring of given year and fall of preceding year.
Source: "South D-kota Livestock, 1867-1952", South Dakota Crop and
Livestock Reporting Service.

6/ Milk cous and heifers 2 £ on farms January 1. Production figures
for dairy production and veal calves. Source: "South Dakota Livestock,
1867-1952", South Dekota Crop and Livestock Reporting Service.

7/ Hens and pullets on farms January 1. Sources: "South Dakota
Poultry", South Dakota Crop and Livestock Reporting Service, lNovember
1951 and "South Dakota Agriculture 1952", South Dakota Crop and Live-
stock Reporting Service. Production figures fox' chickens and eggs.

8/ Turkeys on farms January 1. Sources: "South Dokota Poultry",
South Dalkota Crop and Livestock Reporting Service, Havermber 1951, and
"South Dakota Agriculture 1952", South Dakota Crop and Livestock Report-
ing Service.

9/ MNumbers on farms before 1929 not available. To keep index from
being pulled doun too much, nmumber in 1929 divided into gross produc-
tion (pounds) for 1929 to get an average weight produced (32.4 pounds)
in 1929, This weight then divided into total production figures for
each of the preceding years to get an approximate number om farms for
the years 1925 through 1928, The resulting figures then treated in the
same menner.,
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TABLE A5, INDEX OF PRODUCTION PER EREEDING UNIT,
SOUTH DAKOTA, 1925-51, (1935-39 = 100) 1/
A1 Sheep, Dairy
Year Except Becf Lambs, Hogs Products Chickens Turkeys
Horses Cattle Vool and Veal and iggs s
1925 95 105 96 87 103 9% 54,
1926 97 107 104 88 109 98 54
1927 97 108 98 88 116 97 53
1928 104 132 105 91 115 99 53
1929 104 127 107 91 123 102 53
1925-29 99 115 104 89 113 929 53
1930 109 149 99 101 119 101 50
1931 108 122 101 105 118 97 57
1932 100 123 95 89 105 95 8
1933 88 114 99 65 102 96 70
1934 74 66 88 63 92 78 L2
1930-34 97 111 95 88 107 9L 60
1935 89 8, 95 92 88 101 67
1936 87 8L, 102 76 104 e 98
1937 96 98 80 103 96 88 86
1938 113 116 110 116 104 111 120
1939 115 124 112 114 110 107 119
1935-39 100 . 100 100 100 100 100 100
1940 108 112 114 110 111 93 77
1941 115 112 117 121 113 110 85
1942 114 110 111 120 110 125 70
1943 108 96 103 117 106 120 L
1944, 99 85 91 110 107 107 68
1940~44, 108 101 106 116 109 112 70
1945 102 79 104 122 105 125 89
1946 100 7, 113 124 112 118 125
1947 97 68 114 121 113 126 110
1948 97 73 116 121 116 117 143
1949 102 71 110 127 141 134 233
1945-49 99 73 111 123 116 12, 12/,
1950# 92 60 114 112 150 125 230
1951# 96 64 130 121 133 137 179
#  Preliminary.

Obtained by dividing index of breeding units into index of gross
production for each unit.



TABLE A6, IMDEXES OF PRODUCTION PER FARI, SOUTH DAKOTL,
5-YEAR PERIOD, (1939 = 100) 1/

Index Index Index Index

Index Index Farm Lvstk. Lvstk. Crop

Year Index Index GF P Index F. O. Indexx Power Prod. Prod. Index Prod.
Number G F P Per F. 0. Per Farm  Per Except Per Crop Per

Farms Farm Farn Pover Opr. 2/ Horses Ferm 3/ Prod. Farm 4/

1929 115 158 137 153 133 182 158 130 113 178 155
1934 15 55 48 36 32 U3 12/ 79 69 20 17
1939 100 100 100 100 100 100 100 100 100 100 100
1944 95 167 176 184 194 91 96 137 144 199 209
1949 92 148 161 156 170 56 61 136 7 152 165

1/ To be comparable with production per acre index below, census figures for 1930, 1935, 1940,
etc., used for the preceding years on assumption that since all census figures are not as as of
same date, and thus not strictly comparable - most farmers move about iiarch 1. Thus actually six
years between some census years and only four for others,

2/ Total price-quantity aggregate mumber on farms.

3/ Production-value figures for all livestock and livestock products except horses (not product
added). Again on 1939 basis.

4/ /11 crops minus pasture for the State but refigured on 1939 base rather than 1935-39. Value
used.

(44



TABLE A7. INDEX OF PRODUCTION PER ACRE BY CROP GROUPS,
SOUTH DAKOTA, 5-YEAR PERIODS, (1939 = 100)

Al Total
Year Minus Major Food Feed 0il Hay
Pasture Crops

Index of Acres

1929 112 136 116 142 37 139
1934 103 71 5 112 40 56
1939 100 100 100 100 100 100
1944 106 128 104 131 190 150
1949 112 1,0 132 123 457 175

Index of Production

1929 178 189 173 200 234 155
1934 20 18 4 19 3 43
1939 100 100 100 100 100 100
1944 199 211 189 225 188 197
1949 152 163 164 154 336 168

Index of Production Per Acre

1929 160 139 U9 11 63 112
1934 19 25 80 17 75 7
1939 100 100 100 100 100 100
1944 188 165 182 172 99 198

1949 136 116 12/, 125 T4 9%



APPEIDIX B

IIDEX NUMBERS OF AGRICULTURAL PRODUCTION FOR
ECONOMIC LREAS IN SOUTH DAKOTA
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TABLE Bl, INDEX OF MAJOR CROP PRODUCTION FOR SOUTH DAKOT: AND
THE ECONOMIC AREAS, 1925-51. (1935-39 = 100) 1/

The Arca Area Arca lrca Area Area lrea

Year State 2/ 1 2a 2b 3a 3b La 4Lb
1925 179 168 260 13 169 132 89 106
1926 123 173 157 11 96 137 78 105
1927 264, 354 555 306 393 309 108 151
1928 195 305 349 193 177 21, 87 159
1929 208 319 272 185 297 251 98 167
1925-29 194 264, 319 188 227 209 92 138
1930 196 315 LOL, 22, 201 175 90 117
1931 78 29 157 118 58 40 49 55
1932 202 383 452 180 241 168 9% 127
1933 54 29 39 19 29 54 17 90
1934 20 30 2 3 I 15 6 46
1930-34 110 185 211 109 12/, 90 51 87
1935 143 189 196 13 12 155 79 129
1936 31 26 8 15 29 51 175 40
1937 95 103 70 76 72 103 65 11,
1938 120 100 92 137 158 131 82 112
1939 110 82 134 129 102 61 99 106
1935-39 100 100 100 100 100 100 100 100
1940 128 97 173 137 83 113 9% 136
1941 150 195 215 189 155 114 92 123
1942 236 294, VA 271 279 22/, 120 179
1943 180 215 290 204, 128 18 113 161
194, 231 271 IAVA 263 24,2 225 125 185
1940-44, 185 215 307 213 177 165 109 157
1945 258 312 459 308 290 280 13 175
1946 246 370 489 2,5 300 274 117 164,
19,7 221 341 449 252 262 200 115 137
1948 273 375 482 273 341 291 147 197
1949 179 231 269 182 204, 179 107 VA
1945-49 235 326 430 252 280 2.5 126 164
1950% 204 251 349 217 241 240 108 147
1951% 242 359 525 298 303 228 119 135

% Proliminary,

1/ Includes wheat, rye, corn, oats, barley, all hay, and flaxseed.

2/ Includes only those crops listed for individual areas and is
thus somewhat different than crop indexes presented in \ppendix 4.
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TABLE B2, IIDEX OF MAJOR CROP PRODUCTION AND PRODUCTION BY GROUPS (F
CROPS FOR SOUTH DAXOTA, 192551 (1935-39 = 100) 1/

Total Major Food Fecd Wild and
Yoar Crops 2/ Grains 3/ Grains 4/ Tame Hay  Flaxsocd
1925 179 150 188 153 598
1926 123 65 145 118 348
1927 26, 224, 279 218 811
1928 195 177 209 136 490
1929 208 165 233 153 497
1925-29 194 156 211 155 549
1930 196 211 193 143 522
1931 78 86 70 93 84
1932 202 253 191 152 123
1933 54 2, 64 72 18
1934 20 4 23 42 6
1930-34 110 116 108 100 150
1935 143 136 151 122 165
1936 31 23 27 65 21
1937 95 87 98 108 35
1938 120 158 107 106 61
1939 110 95 116 98 217
1935-39 100 100 100 100 100
1940 128 134 128 926 314
1941 150 179 139 114 359
1942 236 227 24,7 170 557
1943 180 150 186 150 748
1944, 231 180 260 194 3
1940~44 185 174 192 145 475
1945 258 237 275 178 732
1946 246 249 261 149 544
1947 221 256 196 178 925
1948 273 242 283 187 1,232
1949 179 156 178 165 730
1945-49 235 228 238 171 832
1950% 20/, 166 21/, 184 716
1951# 2,2 277 212 244, 725

* Proliminary

1/ Includes only crops includod in Economic Arca Indoxcs.

2/ Includes all wheat, rye, corn,oats, barley, tame and wild hay, and
flaxsoed.

3/ Includes all vhoat and ryc.

4/ Includes corn, oats, and barlcy.
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TABLE B3, INDEX OF MAJOR CROP PRODUCTION AMD “RODUCTION BY
GROUPS OF CROPS FOR AREA 1, 1925-51, (1935-39 = 100)

——

K11 Major Food Foocd A1
Yoar Crops 1/  Grains 2/ Grains 3/ Hoy Flaxsccd
1925 168 11 320 222 9400
1926 173 83 289 167 7140
1927 354 208 535 278 2399
1928 305 275 347 204 19030
1929 319 236 406 PINA 22100
1925-29 26/, 163 379 223 16330
1930 315 265 429 200 15870
1931 99 80 118 106 970
1932 383 403 516 218 2260
1933 929 73 110 130 100
1934 30 15 27 55 10
1930-34 185 170 240 Li2 3840
1935 189 191 227 149 360
1936 26 20 9 52 e
1937 103 107 103 100 40
1938 100 110 86 96 20
1939 82 73 5 103 60
1935-39 100 100 100 100 100
1940 97 92 92 111 160
1941 195 223 208 140 250
1942 294, 309 340 218 1700
1943 215 221 218 191 2490
1944, 271 251 289 281 940
1940-44, 215 219 229 188 1110
1945 312 340 326 21 2650
1946 370 450 3 225 1910
1947 341 415 282 251 4970
1948 375 416 358 264, 11080
1949 231 261 59 2.0 2370
1945-49 326 376 300 244 4600
1950%# 251 251 2L6 241 2950
1951#% 359 453 253 293 2860

#* Prelimimry.

1/ Includes all wheat, ryo, corn, eats, barley, all hay, and flaxsccd.
2/ Includes all whoat and rye.

3/ Includecs corn, onts, and barloy.
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TABLE B4, INDEX OF HMAJOR CROP PRODUCTION AND PRODUCTION BY
GROUPS OF CROPS FOR AREM 2a, 1925-51 (1935-39 = 100)

M7 Major Food Food Jv il
Year Crops 1/  Grains 2/ Grains 3/ Hoy Flaxsoed
1925 260 17 510 182 6836
1926 157 9 222 126 2/50
1927 555 51 673 2,2 8286
1928 349 399 420 126 3536
1929 272 323 299 124 2577
1925-29 319 281 425 160 4736
1930 404, 479 L4 150 3373
1931 157 205 132 116 309
1932 452 613 L7 184 391
1933 39 28 L2 53 27
1934 2 2 1 8 0
1930-34 2”11 265 225 103 818
1935 196 208 233 127 455
1936 8 2 3 23 0]
1937 70 56 50 118 13
1938 92 100 75 10z 23
1939 134 133 11 127 13
1935-39 100 100 100 100 100
1940 173 235 160 100 86
1941 215 299 191 125 86
1942 44l 487 582 188 827
1943 290 303 334 184 1959
1944, 414 425 536 231 1136
1940-44, 307 350 360 166 818
1945 459 515 561 212 24,55
1946 489 587 578 188 2845
1947 449 579 415 234, 4250
1948 482 559 518 20 5196
1949 269 342 221 190 2186
1945-49 430 517 459 213 3386
1950# 349 384 364 231 2936
1951# 525 694 451 318 3486

#  Preliminary,

1/ Includes all vheat, rye, corn, oats, barley, all hay, and flaxsocd.
2/ Includes all vheat and ryc.

3Includos corn, oats, and barley.
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TABLE B5, INDEX OF MAJOR CROP PRODUCTION AND PRODUCTION BY
GROUPS OF CROPS FOR AREA 2h. 1925-51 (1935-39 = 100)

Al Major Food Feod All
Ycar Crops 1}/ Grains 2/ Grains 3/ Hay Flaxsced
1925 143 8 293 134 569
1926 11/ 79 156 29 2,9
1927 306 295 358 180 487
1928 193 179 237 106 273
1929 185 154 2,7 111 262
1925-29 188 1,3 258 126 368
1930 22/, 211 267 121 402
1931 113 112 129 109 98
1932 130 174 218 113 90
1933 19 7 29 &b 15
1934 3 o 1l 20 2
1930-34 109 100 129 81 122
1935 143 130 173 95 185
1936 15 8 8 55 7
1937 76 72 63 128 39
1938 187 179 N 118 63
1939 129 110 161 103 205
1935-39 100 100 100 100 100
1940 137 1. 137 94 271
1941 189 216 175 122 355
1942 271 233 349 pVAA 599
1943 204, 155 260 1L 726
1944 263 205 369 146 401
1940-44 213 191 257 130 470
1945 308 268 394 144 845
1946 25 210 3L 126 623
1947 252 2,3 261 9 1,044
1948 273 212 343 149 1,298
1949 182 155 192 141 938
1945-49 252 218 300 142 950
1950% 217 164, 263 175 930
1951 298 292 292 238 1,092

¥  Prclininary

1/ Includes all wheat, ryc, corn, oats, barley, all hay, and flaxsccd.
2/ Includes all wheat and ryc.

3/ Includes corn, oats, and berley.
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TABLE B6. INDEX OF MAJOR CROP PRODUCTION AND PRODUCTION BY
GROUPS OF CROPS FOR AREA 3a, 1925-51 (1935-39 = 100)

——

A11 Major Food “Food Al

Yoar Crops 1/  Grains 2/ Grains 3/ Hay Flaxsecd
1925 169 19 259 168 2300
1926 926 28 89 130 950
1927 393 166 574 261 3150
1928 177 126 218 143 2500
1929 297 196 404 160 3750
1925-29 227 107 309 172 2550
1930 21 233 358 189 3650
1931 58 49 53 86 50
1932 2,1 254, 252 183 400
1933 29 12 35 40 0
1934 A 1 2 13 0]
1930-34 12/, 110 140 102 800
1935 U2 133 152 115 250
1936 29 23 19 67 0
1937 72 61 71 9 0
1938 158 184 149 136 100
1939 102 98 108 89 100
1935-39 100 100 100 100 100
1940 83 105 72 78 50
1941 155 171 164 99 100
1942 279 217 346 196 450
1943 128 126 153 60 650
1944, 24,2 116 326 219 300
1940-44, 177 147 212 130 300
1945 290 183 390 191 550
1946 300 216 408 139 650
1947 262 275 270 21 2100
1948 341 212 462 218 2050
1949 204 145 2,2 197 1050
1945-49 280 206 354 192 1250
1950% 2,1 14,8 2,9 227 1100
1951#* 303 234 327 352 1150

# Proliminnry.,

1/ Includecs a1l whoat, ryo, corn, oats, barley, all hay, and flaxsecd.
2/ Includes all vheat and rye.

3/ Includes corn, oats, and barley,
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TABLE B7. INDEX OF MAJOR CROP PRODUCTION AMD PRODUCTION BY
GROUPS OF CROPS FOR AREL 3b, 3925-51 (1935-39 = 100)

A1l Major Food Focd 411

Year Crops I/  Grains 2/ Grains 3/ Hoy Flaxseced
1925 132 8 190 126 488
1926 137 34 186 125 413
1927 309 108 416 231 1113
1928 21 94 281 137 1088
1929 251 130 321 153 1888
1925-29 209 A 279 154 1000
1930 175 148 193 133 1350
1931 40 L2 33 66 88
1932 168 151 18 120 238
1933 54 17 70 59 0
1934 15 1l 16 L2 0
1930-34 90 72 99 84 338
1935 155 133 169 133 288
1936 51 54 29 103 38
1937 103 29 104 o8 13
1938 131 168 122 105 38
1939 61 46 68 62 113
1935-39 100 100 100 100 100
1940 113 104 121 8. 375
1941 11/, 104 125 78 213
1942 224, 130 280 146 488
1943 148 85 188 92 813
1944, 225 63 313 148 413
194044 165 97 205 110 463
1945 280 neé 379 139 1600
1946 274 104 382 99 800
1947 200 108 251 137 2238
1948 291 110 395 156 2775
1949 179 53 2L, 125 155
1945-49 2L5 98 330 I 1788
1950# 24,0 73 330 157 1863
1951# 228 8l 292 240 1413

# Preliminary,

1/ Includes all wheat, rycy corn, oats, barley, all hay, and flaxseccd.
2/ Includes all wheoat and rye.

3/ Includos corn, oats, and barley.
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TABLE B8. INDEX OF MAJOR CROP PRODUCTION AID PRODUCTION DY
GROUPS OF CROPS FOR [REA 4o, 1925-51 (1935-39 = 100)

A1 Major Food Focd Al
Year Crops 1/ Grains 2/ Groins 3/ Hay Flaxsoed
1925 89 8 93 132 280
1926 78 69 73 80 207
1927 108 109 92 175 320
1928 87 86 82 102 164
1929 98 84 L 116 150
1925-29 92 71 87 121 224,
1930 20 9% 8l 109 215
1931 49 54 i, %0 50
1932 94 121 87 116 78
1933 17 15 1 54 15
1934 6 2 4 36 5
1930-34 51 58 L6 81 73
1935 79 T 75 95 L7
1936 175 2, 225 73 20
1937 65 95 55 115 35
1938 82 189 58 108 63
1939 99 115 88 109 235
1935-39 100 100 100 100 100
1940 94 134 75 95 306
1941 92 118 73 116 341
1942 120 125 101 1L, 458
1943 113 86 9% 17 586
1944, 125 104 116 19 350
1940-44 109 113 92 130 408
1945 143 133 12/, 14, 610
1946 117 118 100 130 476
1947 115 113 86 131 713
1948 147 118 117 pVAA 934
1949 107 83 87 133 613
1945-49 126 113 103 136 666
1950% 108 88 89 141 544,
1951# 119 11/ 93 207 551

*  Prelininary.
1/ Includes all wheat, rye, corn, oats, barley, all hay, and flaxsced.
2/ Includes all whoat and rye,

Includes corn, oats, and barlcy.
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TABLE B9, IMDEX OF MAJOR CROP PRODUCTION AND PRODUCTION BY
GROUPS OF CROPS FOR AREA 4b, 1925-51 (1935-39 = 1()0)

M1 Tlejor  Food  Feocd M1
Year Crops 1/ Grains 2/ 6Grains 3/ Hay Flaxsced
1925 106 18 113 86 323
1926 105 22 113 %0 238
1927 151 49 157 157 397
1928 159 54 7l 109 283
1929 167 L7 179 130 267
1925-29 138 38 U7 114 302
1930 117 62 122 29 334
1931 55 29 56 64 119
1932 127 75 132 TS 159
1933 % 81 26 81 3
1934 46 6 L 101 17
1930-34 87 4l %0 92 133
1935 129 72 133 130 148
1936 40 L7 34 95 51
1937 114 132 115 98 40
1938 112 161 109 % 63
1939 106 89 109 83 201
1935-39 100 100 100 100 100
1940 136 134 137 9 483
1941 123 71 127 96 533
1942 179 79 185 145 953
1943 161 53 163 129 1246
1944, 185 33 199 159 453
1940=-44 157 74 162 125 716
1945 175 56 183 150 657
1946 164, 74 177 26 297
1947 137 93 138 112 770
1948 197 75 208 121 976
1949 144 45 153 M3 536
1945-49 164 68 172 113 647
1950% 147 43 155 114 596
1951% 135 33 140 156 415

¥ Preliminary.

1/ Includes all wheat, ryo, corn, oacts, barloy, all hay, and flaxsced.
2/ Includos all wheat and ryc.

3/ Includos corn, oats, and barley.



84

TABLE B10, INDEX OF CROPLAND ACREAGE FOR SOUTH DAKOTA AND THE
ECONOMIC AREAS, 5-YEAR PERTODS (1939 = 100) 1/

Ma jor Food Feed A1l

Year Crops Grains Grains Flaxsced Hay

State 1929 136 116 142 371 139
1934 71 5 112 40 56

1939 100 100 100 100 100

1944 128 104 131 190 150

1949 140 132 123 457 175

Arca 1 1929 166 122 187 6225 159
1934 60 U 108 200 52

1939 100 100 100 100 100

1944 150 134 119 275 196

1949 176 177 103 1925 234

irea 2a 1929 155 159 174 5750 111
1934 L2 0 111 200 12

1939 100 100 100 100 100

1944, 138 123 161 600 126

1949 164 179 131 4850 167

Arca 2b 1929 133 119 144 194 129
1934 59 0 108 N 42

1939 100 100 100 100 100

1944 121 102 143 185 N

1949 131 122 128 544 155

Arca 3a 1929 152 104 159 900 179
1934 71 1 111 0 27

1939 100 100 100 100 100

1944, 139 118 135 100 169

1949 150 131 135 400 A1l

Arca 3b 1929 12, 82 129 333 168
1934 91 5 113 33 109

1939 100 100 100 100 100

1944 123 80 134 100 129

1949 127 71 139 400 149

Arca 4a 1929 120 72 134 147 129
1934 80 8 115 34 "

1939 100 100 100 100 100

1944 103 62 123 18 120

1949 122 75 116 357 130

Area 4b 1929 109 34 115 119 110
1934 107 1 108 26 175

1939 100 100 100 100 100

1944, 111 37 117 156 104

1949 111 49 118 174 91

1/ Total cropland mimus rotation or plowable pasture.
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TABLE Bll, INDEX OF MAJOR CROP PRODUCTION AND PRODUCTION BY GROUPS
OF PRODUCTS FOR SOUTH DAKOTA AND THE ECONOMIC AREAS,
5-YEAR PERIODS (1939 = 100)

Major Food Feed A11

fear  Crops 1/ Grains 2/ Grains 3/ Flaxsced __Hay

State 1929 189 173 200 234 155
1934 18 4 19 3 43

1939 100 100 100 100 100

1944, 211 189 225 188 197

1949 163 16/ 15, 336 168

Area 1 1929 390 325 LIVA 36500 236
1934 36 2 36 17 54

1939 100 100 100 100 100

1944, 33 346 387 1566 272

1949 283 359 213 3950 232

Arca 2a 1929 204 242 212 18900 o7
1934 2 0 ] 0 6

1939 100 100 100 100 100

1944, 310 319 381 8333 181

1949 202 257 158 16033 149

Area 2b 1929 V) 139 156 128 107
1934 2 0 1l 1l 20

1939 100 100 100 100 100

1944 203 186 232 196 142

1949 L0 11 121 457 137

Areca 3a 1929 292 200 372 3750 180
1934 4 0 2 0 VA

1939 100 100 100 100 100

1944 238 118 300 300 2,7

1949 201 1.8 223 1050 222

Arce 3b 1929 410 282 475 1677 248
1934 25 2 2L, 0 68

1939 100 100 100 100 100

1944, 369 136 463 37 240

1949 293 116 360 1378 204

Area La 1929 100 73 111 64, 107
1934 6 2 5 2 33

1939 100 100 100 100 100

1944, 126 9 133 19 137

1949 109 72 29 261 123

Area 4b 1929 157 53 165 133 157
1934 43 6 121 9 122

1939 100 100 100 100 100

1944, x75 37 183 225 191

1949 136 51 140 267 112

—

1/ Includes all wheat, rye, corn, oats, barley, all hay, and flaxscod.
2/ Includes all wheat and rye.
Includes corn, oats, and barley.



TABLE B12, INDEX OF PRODUCTION PER ACRE BY MAJOR CROPS AND
GROUPS OF CROPS FOR SOUTH DAKOTA AND THE ECONOMIC
AFEAS, 5-YEAR PERIODS (1939 = 100)

e
o

Major Food Focd A1l

Year Crops 1/ Grains 2/ Grains 3/ TFlaxseed  Hay

Stato 1929 139 19 U1 63 112
1934 25 80 17 75 7

1939 100 100 100 100 100

1944, 165 182 172 99 198

1949 116 12/, 125 74 %

Area 1 1929 235 266 291 586 48
1934 60 150 33 9 104

1939 100 100 100 100 100

1944, 2,0 258 325 569 139

1949 161 203 207 205 29

Arca 2a 1929 132 152 122 329 87
1934 5 0 1 0 50

1939 100 100 100 100 100

1944, 225 259 237 1388 pVVA

1949 123 14 121 331 89

Area 2b 1929 108 117 108 66 83
1934 34 0 1l 3 48

1939 100 100 100 100 100

1944, 167 182 162 106 16

1949 107 116 9 84 88

Arca 3a 1929 192 192 234 417 101
1934 56 0 2 0 52

1939 100 100 100 100 100

1944, 171 100 222 300 146

1949 134 113 165 263 105

Areca 3b 1929 331 344, 368 504 148
1934 27 40 21 0 72

1939 100 100 100 100 100

1944 300 170 346 37 186

1949 230 163 259 345 137

Area 4a 1929 83 101 83 435 83
1934 8 25 4 6 45

1939 100 100 100 100 100

1944, 122 145 108 828 114

1949 89 9% 85 73 95

Areca 4b 1929 pINA 156 143 112 143
1934 40 43 112 35 70

1939 100 100 100 100 100

1944, 158 100 156 LUk 184

1949 123 104 119 153 123

1/ Includes all wheat, rye, corn, oats, barley, all hay, and flaxsced.
2/ Includes all wheat and rye.
3/ Includes corn, oats, and barley.
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