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CHAPIER I
INTRODUCTION
Early History and Importance of Crop

Broomcorn, a member of the group of plants called sorghums, appears
first to have been grown in the United States by Benjamin Franklinul The
growing of the crop on a commercial scale began in the Comnecticut Valley
near Hadley, Massachusetts in 1797. Since that time broomcorn production
gradually shifted westward until it became concentrated in the Southwest.
Two primary reasons for this shift were: (1) the availability of cheaper
1and in the Wést, and (2) the drought-resistant characteristics of the
plant making it particularly adaptable to semi-arid conditions in the
Plains Statesc2

Census data indicated broomcorn production for Oklahcma in 1889 to
be only eight toms. Production increased tremendously, and, by 1909,
Oklahoma, with a production of 21,371 tons, had become the number one
producing state in the nationo3 Yearly production im @klgﬁoma exceeded
any other state from 1915 to 1940 with the exception of 1936, when Illinois

led, Average annual production for Oklahoma was 11,630 toms from 1945 to

lR° 8. Washburn and J. H. Martin, Broomcorn Growing and Handling,

Farmer's Bulletin No. 1631, United States Department of Agriculture
{Washington, D. C., September 1930}, p. 1I. '

2
R. S. Washburn and J. H. Martin, An Economic Study of Broomcorn
Production, Technical Bulletin No. 347, United States Department of
Agriculture (Washingtom, D. C., February, 1933), p. 40,
jlbid° P. 4.
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1954, an average of 2,620 tons per year above second-ranked Colorade,
Oklahoma was the leading grower in 1955 and 1956, producing 17,100 tons

and 7,200 tons respectively in these yvears.
Previous Research

No major economic research on broomcorn has been performed since 1933,
A bulletin by Martin and Washburn4 published in 1933 contained estimates of
production costs and expected met returns from broemcorn and competing cash

cropg., No previcus analysis has been made of broomcorn prices.
Background of General Area

This study is confined mainly to the principal broomcorn producing
area of QOklahoma located in the southcentral section of the state im
Garvin, Grady and McClain counties. Lindsay, centrally located im the
area, is the leading broomcornm market in Oklahoma.

Broomcorn is grown on rich bottomland seils such as are found aloag
the Washita River, Finn Creek and Rush Creek. The most prominent soil
series found in these bottomlands are the MclLain, Reinach and Yaholaa5
The soils are of alluvial origim,‘and they are highly fertile. High crop

yields can be sustained om these soils over a period of years. QOccasionale

ly, some areas are inundated to a shallow depth durimg high floods. The

QIbida

5Harvey M. Galloway, ed., Description of Soil Series, compiled from
reports of the Division of Soil Survey, Bureau of Plant Industry, United
States Department of Agriculture (Washimgton, D. C.), p. (mot given).




soils are well suited to the growing of alfalfa, corm, cottom, broomcorn,
sorghums and small grains,

Average annual rainfall for the Lindsay weather station was 35.4 inches
from 1939 to 195207 Precipitation during the period ranged from a high of

51.43 inches in 1945 to a low of 22,03 inches in 193908
Problems of the Broomcorn Producer

The broomcorn industry is characterized by unusually high price vari-
ability among years, within years and among individuals. The past three-
year average prices receilved by Oklahoma farmers per ton of broomcorn are
examples of the unusually high among-year {(amnual) fluctuations. Average
price per ton dropped from $415 in 1954 to $288 iﬁ 1955, then rose to $480
in 1956° The annual price variation is illustrated graphically im Figure
1. The coefficient of variation of a&justedg amnual prices received by
Oklahcoma farmers from 1929 to 1955 for broomcorn was .38. During this
period, the coefficien;s of price variability for other m%j@f crops of the
state were as follows: corn, .30; grain sorghum, .30; cottom, .28; oats,

.27; wheat, .24; and alfalfa, .22,

6W, H. Buckhannan, Soil Survey of Cleveland County, Oklahoma, United

States Department of Agriculture, Soll Conservation Service in coopera-
tion with Oklahoma Agricultural Experiment Station (Stillwater, Oklahoma,
October, 1954), pp. 30, 37 and 46,

TBecause of incomplete data, the years 1947 and 1948 were omitted
from the average,

SR. J. Martin, ed., Climatic Summary of the United States, Wo. 30,
U. S. Department of Commerce, Weather Bureau (Washington, D. C.), p. 24,

9Adjusted by the index of prices paid by U. 8. farmers, including
interest, taxes and wage rates.
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The within-year price varistion for broomcorn does mot follow a regu-
lar cyclical patterm. Thus, it cannot be classed into seasonal price vari-
ation patterns as can be dome for many other agricultural products. The
within-year coefficient of variation of .22 was computed from prices re-
ceived for broomcorn in 1955 by 38 farmers surveyed in southcentral Okla-
howma, Variation in prices resulting from grade differences among indi-
vidual farmers could not be removed from this estimate.

A major concern of broomcorn producers is h@w to maintain efficiency
of production under unpredictable prices. Economic imnefficiency results

nfrom inability of individual producers to equate marginal costs with mar-
ginal returns. Equilibrium conditions are difficult to approach and im-
possible to maintain in the face of fluctuating product prices. Technical
inefficiency arises from farmers' unwillingness to adopt improved produce
tion techniques due to uncertainty of returns, The impact of unfavorable
prices is increased by the high cash cost of approximately $150 per ton
required to harvest the crop. Broomcorn brush is used only im the making
of brooms. Since the harvested brush cannot be utilized on the farm, it
must eventually‘be placed on the market.

A second major concern of producers ig the long-rum decline in con-
sumption of broomcorn brush. Despite the increase in national population
the quantity of broowmcorn produced and consumed has steadily decreased.

In 1930, Martin and Washburnlg stated that for many years the average an-
nual disappearance of brush im this country for domestic manufacture and

for export was about 50,000 tonsll, The average annual disappearance

lOMartin and Washburn, Broomcorn Growing and Hamdlimg, p. 1.

lImports of this period were relatively insignificant as shown by
Appendix Table XXVIII.



{production plus imports minus exports) of brush from 1950 to 1955 was ap-
proximately 35,000 tons (Appendix Table XXVIIL). The decline im Oklahoma
production is shown graphically in Figure 1.

The decline in consumption of broomcorn may have resulted from (1) a
decreasing supply of brush placed on the market by farmers over time, (2)
a decreasing demand for broomcorn, or (3) a combination of (1) and (2).

Thus, producers are confronted with two principal edjustments. The
first is an adjustment to preserve efficiency of rescurce use in the face
of unusually high price variability. The second is a long-run adjustment

te the declining demand for broomcorn.
Objectives of the Thesis

The principal objectives of the study are:

(1) To determine the reasons for the unusually high
variability in annual prices paid Oklahoma producers
for broomcorn;

(2) To gain some insight into producer resource situations,
knowledge of markets, and respomse to within-year and
among-year variation in broomcorn prices; and,

{3) To evaluate alternative opportunities of producers in
adjusting to variable broomcorn prices and to long-run
decline in demand for broomcorn,

The analysis of Chapters IIL, III, and IV will be concerned with ob-
jectives (1), (2) and (3), respectively. In Chapter II, two relevant
hypotheses regarding the source of the unusually high price variability
will be tested. The first hypothesis states that excessive price varia-

bility arises from a relatively inelastic demand for the crop. The



second states that excessive price variability results from cyclical price
and quantity changes as explained by the cobweb theorem. To gain informa-
tion as an aid in accepting or rejecting the hypotheses, secondary data
will be used in an analysis of demand and supply in the farm market,

Chapter III will contain an evaluation of producer resource situa-
tions. The chapter will embody a discussion of how management decisions
by farmers have contributed to the variable rate of production and the
consequent price variability. Also, the hypothesis that farmers lack know-
ledge of the market and of factors underlying price variability will be
evaluated. Secondary data obtained from farmers will be used throughout
the analyses in the chapter.

Chapter IV will contain an evaluation of altermative adjustments
which producers can make to maintain efficiency in the face of declining pro-
- duction and unusually high variation in prices. Through a partial budget
analysis, returns from various alternatives to broomcorn will be computed
for use as a guide in future enterprise adjustments. Primary and second-

ary data will be used im the analyses,



CHAPTER IIL

ANALYSIS OF BROOMCORN PRICES
IN THE FARM MARKET
The analyses of this chapter begin with the presentation of the two
hypotheses concerning the source of the unusually high variability in
price, followed by a statistical analysis of broomcorn supply and demand
in the farmer-dealer market.l The parameter estimates obtained will aid
in evaluating the hypotheses and will also give some insight into factors

responsible for the decline of the broomcorn industry.
Inelastic Demand

The first hypothesis states that the relatively high variability of
prices originates from an inelastic demand for broomcorn. An inelastic
demand exists when the percentage change in guantity taken is less than
the percentage change in price; therefore, Ep < 1 in absolute value,2

(Figure 2, A). Unitary elasticity is characterized by an equal percentage

LThe analysis was restricted to evaluation of what were considered
to be the two most relevant hypotheses. Other hypotheses (H, . . . Hn)
were examined in another phase of the study, and they were Eéund to be
irrelevant and/or of minor importance in explaining price variability,
These hypotheses pertained to (1) instability in operations of dealers
and manufacturers which were unrelated to instability in production, (2)
instability in demand, and (3) instability in yields,

2Price elasticity of demand (Ep) for any product is defined as

Percentage change in quantity taken, e dQ . P
Percentage change in price dp Q




change in quantity taken and price, or Ep = 1. Unitary elasticity on
arithmetic scales is illustrated graphically by a rectangular hyperbola,
(Figure 2, B).

When the percentage change in quantity taken exceeds the percentage
change in price, demand is elastic, or Ep > 1 (Figure 2, C). It is
evident that for a given change In quantity supplied, price changes are
greater with a relatively inelastic demand than with unitary or relative-
ly elastic demand., Conversely, a given percentage change in price will
result in 2 swmaller percentage change in quantity taken @ff'the market

when demand is relatively inelastic.

Price Price Price

P, \ .
4 Ql Q2 Quantity Ql Q, Quantity Qy QérQuaﬁtity
 (Inelastic) (Unitary Elastic) (Elastic)
A B , c

1

Figure 2. Hypothetical Illustration of Relatively Inelastic, Elastic, and
bnitary Elastic Demand Curves '
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Cobweb Theorem

The second hypothesis states that unusually high %rice variability
originates from cyclical fluctuations in price and quantity as explained
by the cobweb theorem, Ezekiel3 demonstrates three basic types of cycli-
cal patﬁ%ﬁns: continuous, comvergent and divergent. (Figure 3). The
demand curve DD applies to the current period. The supply curve ss; how-
ever, reprasents the quantity produced in the curremt period in respomse
to price of the previous peried. In additimn,‘as includes carry-over of

stored supply to the succeeding period in respomse to price of the current

period.

L Q, 7

v .
1'%
/
Y Fy _ v
S D \\\\D s \\\\
8 ™
( Gontiﬁuw@) (Conveggent) (Divergent)
C

Figure 3. Hyp@thetiéal Tllustration of Cobweb Patterns

3Mordecai Ezekiel, "The Cobweb Theorem”, Quarterly Journal of
Economics, LII (February, 1938), pp. 263-266,
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The original disturbance giving rise to the oscillation can be genera-
ted by a shift in the demand or in the supply curve, In the case of con-
tinuous oscillation, the original supply curve is &3, with price and quan-

tity in equilibrium at P, and Ql respectively (Figure 3). Assuming a

1
shift in the supply curve to a new position 53, sellers are willing to
place Q2 on the market at price qu Iin response to this price, quantity

Q@ is produced, resulting in price P Price P,, however, calls forth a

)
2 2

production Ql the following period, causing price to rise to P If pro-

1°
ducersg expect price B, to prevail in the ensuing period, quantity Qg is
produced, resulting in price P@q Thus, the cyclical pattern is repeated
with no equilibrium baing reached.

The type of fluctuation taking place (continuous, convergent or
divergent) depends upon the slopes of the demand and supply curves in
the relevant range. Buchanan4 and Ackermam§ demonstrate that the pos-
sibility is very unlikely of any commodity giving rise to a continuocus
or divergent pattern.

Ezekie16 states that the theorem can apply exactly to emnly those com-

modities fulfilling three conditions: (1) production is completely deter-

mined by the response of producers to price, under conditions of pure

4Norman 5. Buchanan, A Reconsideratiomn of the Cobweb Theorem,"
Journal of Political Economy, IIIL (1939} pp. T0-81,

=
“Gustav Ackerman, ““The Cobweb Theorem: A Reconsideration,” Quarter-
ly Journal of Economics, LXXI (Pebruary, 1957), pp. L55-159,.

6Ezekiel, p. 272,
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competition and producer anticipation of present prices continuing; (2)
time needed for adjustments in production is one full period, once the
plans are made; and (3) price is determined by the available supply.

Two additional assumptions stated by Buchanan are: (1) the response
of producers toc current prices, or prices in the‘last production period,
does not alter the supply function (supply is completely reversible
throughout the entiée range in output)v, and (2) farmers never learn from

past experience, no matter how protrac.teda8
Models of Supply and Demand

Estimates of the supply and demand fumcti@ns are necessary to evalu-
ate the stated hypotheses. The actual method used to estimate these
functions must conform with research objectives and various economic
assumptions, Economic thesory p@éﬁul&tes that economic variables ere
generated by a number of interrelated factors. Thus, the simultaneocus
equation method of estimating parameters embodiss certain advantages -
namely, the‘recognition of the joint or mutual determination of variables.

Problems of identification characteristic of the least squares
method can be redﬁced by use of lagged end@g@n@u&g variables. These

variables are classified with exogan@uslo variables and are called

7Buchanan, p. 68.

8Ibida, p. 81.

9Endogenous variables are considered to be determined by interaction
within the model,

0 . . .
Exogenous variables are considered to be determined outside the
operation of the model.
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predetermined variables. Because of the limited data available, the least
squares method was used in estimating parameters despite certain advantages
of other methods, Supply was estimated by the use of Oklahoma variables,
Due to data limitations, demand for Oklahoma's broomcorn was estimated

from a derived national demand function,
Specification of the Economic Model of Demand

The model specifying the demand relatiomship is of the form:
(1) ¥ = f<xl:x2;x3:woxn>
where the dependent variable ¥, specified as the price received by farmers
for broomcorn, is a function of production, population, income, tastes and
preferences, price and number of substitutes and other relevant variables.
A change in the combination and levels of the independent variables
'(xl,xg,xﬁ.ooxn) will result in a change in price {¥). A demand fumnction
expressing a relation between Y (price) and xy (guantity), with Xyo o oX
(all other independent variables) fixed, is of the form:
(2 Y= f(xl| x@xy“xnw
A change in the level of the fixed variables will result in a shift in
the level of the price-quantity function. The final aconomic specifica-
tion is that demand applies to a specific commodity in a well-defined mar-

ket area at a particular period in time.
Specification of the Statistical Model

The statistical model used to express the demand and supply relatiom-

ship is of the form:

(3) Y=+ By ¥y o+ By ¥y 4 ﬁB %g + =z



Assumptions of the model are as follows:

(1) The relevant mathematical form of the equation is known;

(2) vVariance of the dependent variable is homogeneous for each
value of a given independent variable;

(3) The independent variables are measured without error; and,

(4) The error term 2 is independent of specified independent
variables and is normally distributed with variance @@ and
mean 0,

The ¢ and B.'s are parameters expressing the relationship between

i

variables. Time series data will be used, posing problems of amalysis

14

. . . . . . i1
such as multicolinearity and interdependence of successive observations.

Due to data limitatiané, temporal, geographical and commodity aggrega-
tion is umavoidable, violating assumptions of the economic model. Othei
complications imposed by time series data are limited sample size and
error introduced through carﬁ@cting data for trends through use of
indices, Parameter estimates are averages for the total period covered
by the data, However, parameters such as price elasticity of demand may
have been at different values during various parts of the total period.
Variables in the equation were selected on the basis of three cri-
teria: (1) availability of data, (2) consistency of variables with the
economic model, and (3) statistical significance of variables at a given
probability level. The only exceptionsto the third criterion are the
quantity and price variables. Because estimates of price elasticity of

supply and demand are necessary for evaluation of the ststed hypotheses,

llﬁu L. Baum, “Critical Review of Demand Studies - Discussion,
Journal of Farm Economics, XXXV (1953), p. 896.




15

thesé variables are essential elements of the model, even though thev fail
to add to the explanation of price or quantity variabilicy,

The algebraic form of the statistical model was selected on the basis
of conformity to the economic model and size of the Rgo The fraction of
the sum of squares removed by regression, or Rg, is a measure of how well
the equation fits the data. Logarithm and square root forms of equations
were fitted to the data. Both equations conformed to the economic model,
The logarithm equati@n was selected to represent both supply and demand
due to higher R values and due to the added convenience of worki ing with

estimated parameters in the form of elasticities,
The Estimated Demend Equation

The demand equation was fitted to annual data for the period from
1929 to 1955. The data were converted to logaritbms, resulting in & fite

ted equation of the form:

91 1, 96 =,69
Vo1

where P was price, Q@ was quantity, D was income, and ¥V was vacuum cleaner

() Fe-9.950Q

production, (Table 1),

The dependent variable P was the adjusted annual seasomal-average
price received by farmers per ton of broomcorm in the United States. The
prices were adjusted by the index of prices paid by U. §. farmers, includ-
ing interest, taxes, and wage rates,

The Q variable was annual national productiom per 100,000 population.
A ong percent increase in production (Q) results im & .91 percent decrease
in the price of broomcoxn. Thus, Ep = “:ﬂ%fﬁd =1,10. The 95 percent
confidence interval for price elasticity of demand was 2,04 < Ep < =, 76,

indicating that Ep in the farm market was not significantly different

from unity.



TABLE I

ESTIMATED DEMAND AND SUPPLY EQUATIONS

. b/ ' 2
Equationi/ Vvariables bi Confidence Interval sbi i vi?ie
Demand _
b b b
Paag lp® vj P Price . a
Q Production= bl = ,9051%% - 1.3 < 51 < - 49 sy .20 R L7409
D IncomeS b, 1.9590%* 1.2l < g, < 2.71 sl .36 a - 9.9459
V Vacuum cleaner b, .6942%% - .83 < gL < - .55 s 2 .07
/ 3 3 b
productiont/ ) < 3
n - o 2
P=a+bYQ+ b)D b,  =TR.9507# -109.95 < p, < -35.95 s, 17.88 R™ 7004
b,  22.6671%% 12.89 < g, < 32.44 sl 4.72 a 122.4022
+ b)YV b, - 6.6362% - 12.20 < g~ < - 1.07 5.2 2.69
] “'l 3 3 b3
Supply N
b b b
g = ani Oﬁ% Y_% T 4 A Acres planted o
P Price bl . 9700%* .59 < By < 1.35 sy .18 R~ .8403
0 Opportunity cost b, - 1,0315%% - 1,60 < g, < - 4T sbl 27 a 4.2101
Y vield b, - 8501 - 1.21< Bg < - L49 5,2 .17
T Time by - 4184wk - 55 < < 29 8.3 .06
~ P /
A=a+bP_ | + ‘bgioc]= b, 16,4464k 9.09 <p, < 23.81 s, 3.54 R®  .8031
, bs -21.4426%% - 38.53<p; <=4.35 s, 1 8.22 a 416,3907
+ bjﬁ/Y_'l + bNT by =12.4567% = 19.99 < BZ < - 5.71 5,2 3.24
b,  -45.3549%% - 60.70 < p; < -30.01 5,3 7.38
4

a/ Minus one (=1) subscripts denote lagged variables.
b/ #Significant at .95 level #*Significant at .99 level.

c/ variables on a per capita basis,

o1



 The D variable was the disposable income per 100,000 populatiom in

the United States, Income was adjusted, using the consumer price index,
The V¥ variable was the number of vacuum cleaners produced in the United
States per 100,000 population. The variable was lagged one year to con-
form with an assumed delay between the time of vacuum cleaner production
and its effect on the broomcorn market., Vacuum cleaners are perhape the
most important of several substitutes for brooms. Data on other substi-
tutes for brooms were not available. Because dats on vacuum cleaner
production were not avallable for the war years (1941-1945) and for alter-
nate pre-war years, it was necessary to interpolate between'existing esti-
mates, )

The effects of the D and V variables upon shifts in the price-quan-
tity relation are illustrated in Figure 4. Through time, the effect of
the vacuum cleaner variable has been to move the demand curve to the left.
However, imcrease in the income variable has more than offset the popus=
lation effect, causing absolute demand to shift to the right. Despite
the increase in absolute demand, relative demand may have decreased;
that is; the demand for other products may have increased more tham the
demand for broomcorm,

Several variables in addition to those included in the equation af-

fect demand., Adding & time variable to the estimated demand equation

Y

. 12
changed slightly the values of other estimated parameters. Perhaps the

2 ~
. log ¥ = =12,48 - 1,06 log Q + 2.29 log D - .63 log Vo - 0L T
where the ¥, Q, D, and V variables were unchanged from equatiom (4). The
T (time) variable is a limear variable measuring the effects of gradually
changing factors., All independent variables were highly siggiﬁicant

except T, which was not significant at the .95 level. The R was .75.
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most obvious cmission is a carry-over variable including net imports. Due
to lack of data on carry-over, several attempts were made to construct a
dummy variable, However, each attempt resulted in failure to construct a
variable statistically significant at the 95 percent probability level.
The constructed variables also added little to the percent of variability

2
explained (R ).
Specification of the Economic Model of Supply

The crop supply function also applies to the farm market level, but
differs from demand in that it was estimated, not for the nation, but for
Oklahoma, Supply was defined as the numgér of acres of broomcorn which
producers will plant in response to various possible prices of the previous
year and to ofﬁer variables., The model specifying the relationship is of

the form:

(5) Y = E(x, By Egy o)
where the independent variable Y, specified as acres planted, is a func-
tion of price, opportunity costs, yield, weather conditions, labeor costs
and other relevant variables through X Variables such as price and
opportunity cost, which apply to the previous year, are lagged endogenous
{predetermined) variables.

A supply function expressing a relation between ¥ (acres planted)
and X (price), with Xooo o X (all other independent variables) fixed, is
of the form:

(6) Y = f(xllxa, x3,o°xn|)

A change in the fixed level of the Xy oo o X variables results in a shift in

the relation, ¥ = f(xl).



The Estimated Supply Equation

The supply equation was fitted to annual data for a period from 1930

to 1955. The logarithmic equation was:

(n Bwszrp T 1Oy H T
where A was acres planted, P was price, 0 was opportunity cost, Y was
yield, and T was time (Table 1). The minus one (~1) subscripts denoted
variables lagged one year,

The price variable P was the seasonal average price per ton pald to
Cklahoma farmers for broomcorn., The variable was adjusted for long-term
price trends by the index of prices paild by U. S. farmers, imcluding
interest, taxes and wage rates, The equation indicated a price elasticity
of supply (acres planted) of .97. Thus, a one percent increase in previous
yaar prices resulted in a .97 percent increase in acres planted. The 95
percent confidence interval ranged from .59 te 1.35, indicating an elasti-
city insignificantly different from umity.

The opportunity cost variable (0) was an index of the relative profit-
ability of producing alternative crops. Hence, it gave an estimate of the
cost of the lost opportunity of producing other crops. The index for any

one crop in a given year was found by the formula:

Adjusted price of the crop for a gmven year x 100
Average adjusted price of the crop during 1948-54 base perm@d

The observations in the varisble were simple averspges of annual indices
of price received by Oklahoma farmers for corn, wheat, grain sorghum, vats
and alfalfa, the principal competing crops with broomcorn in southcentral
Gl lahoma

The yield variable (¥) was the yield of broomcorn per harvested acra

in Oklahoma, lagged one vear. The time variable (T) measured the effects
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upon acres planted of factors changing gradually through time. The follow-
ing factors were possible components of this variable:

(1) Increased mechanization and decreased cost of harvesting competing
crops. Methods of harvesting broomcorn have remained almost unchanged since
the 1930°'s,

{2) Improved varieties of competing crops. Broomcorn producers of
the area have been using the same variety, Black Spanish, for many years.

(3) Decreased availability and quality of labor for harvesting broom-
corn. Harvest labor requirements have remained almost unchanged while real
wages have increased,

The effect of the time, opportunity cost, and yield variables is
1llustrated in Figure 5. Through time, these variables have shifted the
supply curve to the left. Results suggest that the above components of
the time variable have played a major role in the decline of the broom-
corn industry., Projection of past trends to 1965 results in a forecast of
an output of 9,166 tons for Oklahoma.  This figure is approximately 25 per-
cent below the past five-year average production of about 12,000 tons per
year,

The R2 was reduced to approximately .50 wheh the time variable was
eliminated from the equation. Thus, approximately 50 percent of the varia-
bility in acres planted is accounted for by price, opportunity cost and

yield varisbles one year previous to the date of planting.
Supply and Demand Relationship

The changes taking place in the broomcorn producing industry from
1930 te 1955 are illustrated by Figure 6. The percentage decrease in

supply exceeded the percentage increase in demand. Shift in supply from
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Curves Through Time

to S_.5 and in demand from D30D50 95D55

530%30 *° S55%55

to. D. caused a reduction

in- quantity from Qjo to Q§5 and an increase in real price per ton from

P30 to P55n

illustrated graphically in Figure 1.

The increase inm purchasing power of broomcorn per ton is

Evaluation of the Hypotheses

po
LN

It is recognized that the two hypotheses are not mutually exclusive;

both may have been sources of price variability.

in two respects, First, cobweb fluctuations in quantity supplied will

Also, both are related
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cause greater price fluctuations if demand is relatively inelastic than if
highly elastic. 8econd, fluctuations in quantity supplied are necessary
for a gradually shifting, relatively inelastic demand to be a source of
unusually high price variability.

To test the first hypothesis, therefore, it is assumed that changes
in gquantity supplied are not excessive but are characteristic of other
farm crops. From the demand analysis, Ep of broomcorn was estimated to
be =~1.10, or approximately unity. Because & demand function of unitary
elasticity is not a source of extreme price variability as found in the
broomcorn producing industry, the first hypothesis is rejected.

The demand for brooms may be inelastic at the retail level. The gquan-
tity of brooms sold remains relatively constant from year to year (except
for secular trends) despite price fluctuations. To what can the change
in elasticity be attributed as broomcorn moves from the farm to the comn-
sumer? The effect of storage om the change in elasticity is illustrated
by Figure 7.

Assume a large broomcorn production Q4 in a given year. If the
broomcorn were gold on a relatively inelastic (D1D1> retail demand market,

farmers would receive price P However, if the quantity Q3@4 is placed

14

1
1 .
in storage, 3 farmers will receive a higher price P, for guamtity Q4°
&
On the other hand, if production were low, such as Ql’ farmers would

receive a price P4 by selling on the retail demand market. However, the

guantity Q1Q2 is placed on the market from storage, causing farmers to

1 . , .
3Storage is defined as the summation of storage in all market levels,
including dealer, manufacturer, wholesaler, etc.

14
Marketing costs such as transportation, broker margimns, etc. are
net included,
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Figure 7. Hypothetical Effects of Storage on Elasticity of
Demand

receive a lower price P3 for quantity Ql’ Thus, demand curve bﬁua in the
farm market may be more elastic than demand curve DIDL at the retaill level.

To evaluate the second hypothesis, we must examine how closely the
assumptions for the cobweb the@fem are met by the broomcorn industry,
Ezekiel's first assumption states that production must be determined by
producers' response to price. Price and yield variables in the preceeding
crop year did account for about 50 percent of the variation in acres plant-
ed. Due to the large number of producers, nc one farmer can believe his
production will influence pric:g° In conformity with Ezekiel’s third as-
sumption, broomcorn prices and production are not determined by administra- -
tive decisions but are determined by supply and demand conditions.

Buchanan states that the supply curve must be reversible throughout

its entire length., Reversibility of the supply curve is dependent upon
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the ease of entry or withdrawal of new firms and upon the ease of expansion
or contraction of existing firm output. Such adjustment must be made in an
interval no longer than between production periods, or approximately one
year for broomcorn. A low ratioc of fixed to variable costs 1is character-
istic of broomecorn production, The major fixed investment, the brocmcorn
drying shed, averages approximately $1200 per farm, but more than one half
of the sheds are rented. Preharvest machinery may be used to produce
several alternative crops. The major portion of the labor and machinery
required for harvest is hired. Thus, adequate flexibility exists to
approach Buchanan'’s assumption of & reversible supply curve,

Two factors contribute to the inability of farmers to learn from
past experience, First, cyclical fluctuations are obscured by unforeseen
weather phenomena; and second, psychological pressure of group behavior
may influence farmers to act against their "bettaer' judgment.

Certain aspects of broomecorn production fail to satisfy several
assumptions of the cobweb theorem. It is evident that factors in addition
to producers' response to price determine production. Weather is a major
factor causing variation in yield and in acres planted. For Oklahoma from
1929 to 1955, the coefficient of variation in acres planted was .46; yield

5

per planted acre, .25; and production, 031.1 Producers may alter final
output once plans have beer made. Although it may be impagsibla to in=
crease production after planting, it is not difficult to abandon planted
acreages,

Despite the minor inconsistencies encountered in fitting the cobweb

model to the broomcorn producing industry, it appears that the necessary

1 . s
5Corrected for long-term trends, the coefficient of variation for
acres planted was .33; yield per acre, .19; and productiom, .30.
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assumptions are sufficiently fulfilled to warrant acceptance of the hypoth-
esis stating that cobweb oscillations have been a major source of unusually
high variability of annual prices. If fluctuations were of the assumed
convergent pattern, theoretically, egquilibrium would be restored in time.
However, changing weather conditions cause changes in production, reacti-

vating the cyclical pattern.



CHAPTER III

PRODUCERS ' RESOURCE SITUATIONS, RESPONSE TO PRICE VARIABILITY
AND KNOWLEDGE OF MARKETS

All analyses of this chapter will be based upon information cbtained
from 38 broomcorn producers selected at random and interviewed in south=-
central Oklahoma in July, 1956 (Appendix A). Farms surveyed were divided
into four groups. One objective of the chapter will be to describe the
criteria for grouping, then to evaluate the rescurce situation of an ave-
rage farm representing each of the groups.

‘The level and combination of resources on a farm have a definite im-
pact upon management decisions concerning adjustments to preserve effic-
iency in the face of price variability and declining demand. Thus, Chap-
ter III establishes a framework for the subsequent analysis of alterma-
tive adjustments in Chapter IV,

The remaining sections of the chapter will include a discussion of
how farmers' management decisions have affected price variability, follow-
ed by an evaluation of the hypothesis that farmers lack knowledge of mar-

kets and of factors causing excessive price fluctuations,

Criteria for Grouping Farms
The 38 farms surveyed were first grouped into two geographical areas
reflecting differences in soil type, livestock organization and land use,
Farms of the Garvin county area were further subdivided on the basis of
crop acres per animal unit (AU). A low ratio implies greater pressure on

cropland acres to provide feed for livestock,

28
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Farms of the Grady-McClain county area were further subdivided, using
the criterionof regularity of broomcorn production., Farmers who were con-
sistent growers, i.e., who have grown broomcorn each of the past five years
(1952-1956), were placed in Group II (Table II). Two growers of small
acreages plus five farmers who raised the crop from one to four years out

of the past five years were placed in Group I.
Resource Situation

Several differences between the Garvin county area and the Grady-
McClain area are notable, The Garvin area is the more intemsive broom=
corn producing section, lying in rich bottomlands such as zlong the Wash-
ita River and Rush Creek. Farms of:the area are larger in acreage and in
machinery inventoriéso Beef cattle are the predominant livestock,

The Grady-McClain area is a less intensive producing section, lying
principally along smaller river and creek bottoms, but extending into
upland areas. Smaller farm size, less fertile*land and a lower percentage
of cropland acres characterize the area. Perhaps these characteristics
have contributed to the smaller percentage of acres in cash crops and to
the relatively greater livestock numbers in the area. Dairy cattle are

the predeminant livestock.
Garvin Area

Considering only the Garvin area, the farms in Group I average 40
AU per farm, contrasting with only 10 AU per farm in Group IEV(Table I1).
The ratio of crop acres to AU ranges from 4.9:1 in Group I to 35.1:1 in
Group II. Differences in livestock organization are reflected by dif=

ferences in cropland use (Table IIT). The crop farmers (Group II) plant



TABLE IL

LIVESTOCK AND LAND ORGANIZATION OF FARMS SURVEYED
IN SOUTHCENTRAL OKLAHOMA (1956)

on |oo

Garvin Area

Grady-McClain Area

Classification I : 1T : I I1_
Number of farms in groyp : 11 3 10 : 9 H 8
Animal Units per farm2 40 : 10 2 40 : 19
Crop acres per animal unit : 4,9 : 35.1 4,1 : 7.1
2 Acres Percent ; Acres Percent: Acres Percent : Acres Percent
Land organizationggj ¢ $ 8 H
Total farm land g 478 160 : 487 100 401 100 s 236 100
Acres owned : 184 39 s 274 56 238 59 3 32 14
Acres rented s 294 61 s 213 44 s 163 41 204 86
Cropland : 199 42 ¢ 350 T2 . 162 40 : 136 57
Non=cropland : 279 58 ¢ 137 28 239 60 100 43
a/ Cows; bulls and sows equal one animel unit (AU} per head; éther cattle egual ome half AU per head.

One hundred chickens equal one A

Li 8

b/ Acreages are the average per farm.

0t



» TABLE III

CROPLAND ORCANIZATION OF FARMS SURVEYED
IN SOUTHCENTRAL OKLAHOMA (1956)

: Garvin Aresg _ 3 Grady-McClain Area
Classification o L H IT ; I H 11
a/ : Acres Percent : Acres Percent : Acres Percent : Acres Percent
Total Cropland= 199 100 g 350 100 : 162 100 . 136 100
Cash crops : 83 Le s 250 7L : 75 46 64 47
Broomcorn s 20 10 ? 108 31 s 10 6 : 30 22
Cotton, peanuts, wheat: 30 15 : 28 8 s 22 14 s 24 18
Alfalfa H 33 17 S 114 32 s 43 26 : 10 7
Feed grain crops : 61 30 3 63 18 : 58 36 46 34
Corn : 36 18 ] 48 14 g 17 11 s 12 9
Cats and barley s 11 5 s 8 2 : 15 9 . 8 6
Sorghums ¢ 14 7 s 7 2 s 26 16 : 26 19
Other cropland ¢ 55 38 H 37 11 : 29 18 : 26 19
Improved pasture : T 4 3 3 H s 19 12 g 19 14
Acres left idle, Johnso g 2 s

grass, etc. s 48 24 3 34 10 : 10 - 6 7 5

a/ Acreages are the average per farm.,
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a high percentage of cropland acres to cash crops.

The higher percentage of acres planted to broomcorn by crop farmers
over the percentage planted by livestock-crop (Group I) farmers is indica-
tive of the place of cash crops inm the organization.

Pifferences in the percentage of acres planted to feed grains are
also characteristic of the type of farming organization. The livestock-
crop farmers planted 30 percent of available cropland to feed-grainm crops;
the crop farmers planted omly 18 percent. The greater livestock require-
ment of the former group undoubtedly was responsible for the difference.

Differences also appear in the acres of the other cropland, includ-
ing rotation pasture, acres left idle, etc. Much of this land is marginal
cropland., The amount of marginal land was perhaps higher than normzl in
1956 due to severe drought conditions in the area. Livestock-crop farmers
can better utilize such acreage than can crop farmerg because livestock

can pasture volunteer stands of Johnson grass and other forages,
Grady-McClain Area

Considering only the Grady-McClain area, the livestock creop farms
(Group I) average 40 AU per farm, and the crop farms (Group IIL) average
19 AU per farm (Table III). The ratio of crop acres to AU is higher among
crop farms (7.1:1) than among livestock-crop farms (4.1:1), although the
farms were grouped on the basis of in-and-out characteristics in broomcorn
production.

Table IIT indicates an approximately egual percentage of cash crops
in ‘the two groups. However, information from competent Sources suggests
that alfalfa is grown primarily for use as livestock feed in the Grady-

McClain area and is not generally used as a cash crop. If alfalfa
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acreage is subtracted from the cash crop total, the remaining percentage
of cash crops on the crop farms is 40 compared with 20 percent on the live=
stock-crop farms.

Another obvious characteristic of the livestock-crop farms is the high
percentage of owners. Thus, the main characteristics of Group I or live-
stock farms of the Grady-McClain area compared with Group II crop farms
are (1) larger total farm acreages, (2) greater livestock inventories,

{3) a higher percentage of feed crops and a lower percentage of cash
crops, (4) larger machinery investments, and (5) a higher percentage of
owned land.

One may well question why these farmers are in-and-cut in the pre-
duction of broomcorn. One reason may be that resources on these farms
are sufficiently diversified to preclude dependence upon income from cash
crops each year., Judging £rom the high percentage of owned land, capital
limitations are not as severe as is the case on crop farms. Also, large

machinery inventories facilitate flexibility in land use.
Farmer Evaluation of Alternatives

As a basis for subsequent analysis of alternative adjustments in Chap-
ter IV, farmers were asked to rank alternative crops im owrder of preference
to broomcorn on land upon which broomcorn usually is grown., The results

are summarized in Table 1V,
Relationship of Farmer Decisions to Price Variability

The vear 1955 was characterized by high productiom (17,100 tons) and
below-average price ($228 per ton) for broomcorn in Oklahoma. The estimate

of crop elasticity of supply (.97) of the previous chapter indicates that



TABLE IV

RANKING BY FARMERS OF ALTERNATIVE CROPS TO BROOMCORN @W
FARMS SURVEYED IN SOUTHCENTRAL OKLAHOMA

Garvin Grady-McClain
Crop Area Area
Alfalfa 1 1
Corn 2 3
Wheat 3 4
Grain sorghum 5 2
0ats and barley 4 5

2 one percent decrease in price the previous year results in approximately
a one percent decrease imn acres planted. Therefore, if the estimate is
correct, farmers would have reduced acreage in 1956 in response to the
below average price of 1955,

Tabulation of total acres planted to broomcorn on farms surveyed re-
veals a decrease from 2230 acres im 1955 to 1640 acres in 1956, A ques-
tion was included in the schedule to determine the reason for changes in
broomcorn acreage., Of the 38 farmers interviewed, six increased acreage,
five planted the same acreage, and 27 reduced acreage in 1956 (Table V).
Of the 27 who reduced acreage, 12 gave "low price in 1995" as a reason,
This tends to add support to the hypothesis on operation of the cobweb

theorem.
Farmer Knowledge of the.Mﬁrket

To evaluate the hypothesis that farmers lack knowledge of the market
and of factors underlying price variation, farmers were asked to state
the broomcorn marketing problems of the area, The results are included

in Table VI,



TABLE V

FACTORS DETERMINING BROOMCORN ACRES PIANTED ON FARMS SURVEYED
IN SOUTHCENTRAL OKLAHOMA (1956)

, : Garvin Area :  Grady-McClain Area r Total
Classification ; I 1T : A II :
s No., of No. of s No. of No. of : No. of
o Farms Farms S Farms Farms H Farms
Number of farms . 11 10 3 9 8 3 38
In 1956, the number of farmers who: : :
Tacreased acreage : a/ L 4 : 1 0 : 6
Reasons for increasing acreage= : .
More land available 3 1 2 : 1 0 : 4
Failure of other crops : 0 1 : 0 0 : 1
Planted same acreage H 1 1 2 0 3 s 5
Reduced acreage H 9 5 g 8 5 g 27
Reasons for reducing acreage : :
Low price in 1955 H 4 3 S 2 3 . 12
Increase planting of compsting g
crops ; 2 1 : 1 2 6
Labor problems 0 0 g 4 0 4
Unfavorable moisture C@ndltl@nS 1 0 g 1 0 : 2
Less lamnd H 0 0 : 1 1 : 2
Other 2 1 H 0 0 ¢ 3

a/ 1Individual respondents were allowed to give more than one reason for acreage changes.
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TABLE VI

BROOMCORN MARKETING PROBLEMS OF FARMERS SURVEYED IN
SOUTHCENTRAL OKLAHOMA

: Gaxrvin Area H grady-McClain Area . Total
Classification : I IT : I IT
' H No. of No. of : No. of No. of ; No., of
: Farmers Farmers H Farmers Farmers: Farmers
Total no, of farmers in group e 11 10 : 9 8 : 38
Farmers reporting problems g 10 9 : 9 T : 35
Types of problems:a/ g H :
Buyer problem s 9 5 : 3 5 : 22
overproduction and low price 1 4 H 4 2 11
Labor problem 2 0 4 3 1 0 s 5
Poor quality broeomcorn : 0 0 : 2 0 2
0 0 H 0 1 : 1

Price uncertainty H

oo

a/ Individual respondents were allowed to state more than one problem.

9t



"Buyer problem" was the most frequent response. It is a general clas-
sification for a broad range of answers. Growers accused buyers of organiz-
ing against producers, setting price, forcing farmers to sell, dishonest
grading, and other practices. Although buyers may have been guilty of sowme
of these practices, many farmers apparently have made the buyers the "scape-
goat"™ for market phenomena they do not understand. An example of such phe-~
nomena is withim-year price variability. Farmers who are unfamiliar with
the grading system and with supply and demand conditions do not understand
why their individual prices received within a season differ or why the an-
nual prices differ,

Farmers were also asked to state why broomcorn prices fluctuste more
than prices of other crops. Of the 38 farmers interviewed, 32 stated,
"supply and/or demand conditions"; seven, "buyer influence"; three,"qual-
ity chenges®™; and two, "localized production”, Supply and/or demand cone
ditions" seemed to be a stock answer, and respondents who gave it appeared
to possess little real knowledge of underlying factors.

In general, the resulis were consistent with the hypothesis that far-
mers lack kmowledge about the market and problems underlying price varia-

bility.



CHAPTER IV
ADJUSTMENTS OF PRODUCERS

The chapter beging with a discussion of expected future trends in
broomcorn price variability and in other aspects of the industry., The
primary objective of the chapter will be an analysis of adjustments of
producers. Various theoretical concepts of adjustments will be discussed,
followed by an analysis of alternatives to broomcorn based on budget esti-
mates, The final section of the chapter will contain recommendations of

adjustments for specific resource gituations.
Future Prospects

Factors causing variability im production and the comsequent price
variability are expected to remain almost unchanged im the foreseesable
future., These variables were discussed in detail im Chapter II. Natural
phenomena, such as rainfall, will continue to cause variation in produce
tion. Cyclical fluctuations in preoduction, growiang out of imperfect price
expectations as characterized in the cobweb theorem, are expected to con-
tinue és in the past. Thus, there is little prospect for an appreciable
decline in pfice variability for several years,

Cklahoma production is expected to decline to approximately 9,000
tons per year by 1965, which is about 25 per cent below the past five-year
average, Farm size in the area is expectgd to increase approximately 50

per cent over 1957 levels by 1965, Therefore, despite the decline in
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production, broomcorn acreage per farm will probably remain about constant
or increase slightly. The actual pumber of farms in the area and alsoc the

number of farmers producing broomcorn will decline, however.
Theoretical Concepts of Adjustments

Theoretical considerations of adjustments to price variability falls
logically into a framework of risk and umcertainty. Uncertainty, in the
economic sense, refers to an inability to predict future evemts. Uncer-
tainty is a phenomenon of dynamic conditions.,

The role of management under conditions of uncertainty is te (1) for-
nulate expectations, (2) determine a plan of action, reformulating it, if
necessary, as the time of action nears, (3) take action, and (4) accept
responsibility for the action. To perform the first role, formulating
expectations, the entrepreneur may use one or more naive models to esti-
mate future prices or yields. One example of such a model is the use of
price last year as a predictor of future prices,

Assume that the entrepreneur is subjectively certain of an outcome,
has formulated plans, and has put the plans into operation. Although the
entrepreneur is completely rational and logical in his ex ante decisiom,
the outcome, when viewed ex post, is likely to involve inefficiency im

resource use, In the ex ante sense, the entrepreneur can only equate ex-

=
&

pected marginal costs with expected marginal returms. The difficulty
further complicated when motives such as stability and survival alter the
significance of ;he motive for monetary profits. Thus, the result of un-
certainty is economic and technical inefficiency in resource use.
Response by entrepreneurs to risk and{umcertainty may take ong or

more of three forms., First, he may avoid the risk or uncertainmty by



eliminating the enterprise from the firm, Second, he may transfer some

or all of the risk through purchase of insurance., Third,; he can accept
the risk; but reduce the impact of an unfavorable outcome. The latter can
be accomplished through adjustments in (1) scale, (2) resource selection
and combination, and (3) enterprise selection and c@mbinati@nql

Through adjustments in scale, the size of the "uncertain" enterprise
can be reduced relative to the total operation of the firm, and unfavore-
able outcomes from this emnterprise thereby have a smaller effect on total
farm income.

Through en;erprise selection and combination, flexibility can be in-
troduced, allowing adjustments to changing expectations with a minimum
cost as the date for putting the plan into effect approaches. Figure 8
iliustrates the average-cost curves of a flexible firm A and of an im-
flexible firm B. It is apparent that firm B is more efficient for output
from Xl to Xg;

efficient. Firm A illustrates cest £lexibility. By selecting enterprises

“For outpute below X, or abeove X, however, firm 4 is more
i

1

requiring short plamming and production periods, time flexibility is

introduced.
B
Average A
Cost
$

| - 1
| |

|
£ -2 Qutput

Figure 8. Hypothetical Average Cost Curve of a Flex1ble Flim A
and an Inflexible Firm B.

lCO B. Baker, "Specialization and Diversificatiomn, Diversification asg
a Response to Uncertainty®, Proceedings of Research Conference on Rigk and
Uncextainty, Agricultural Experiment Station Bulletim 400 (Fargo, Nerth
Dakota, August, 1955}, p. 57.
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Diversification is a second means of reducing the impact of uncertain-
ty through resource selection and combination., The total variance in price
or in yield resulting from a combination of two enterprises is known to
be:2 s 2 = 8 2 o+ svg 4+ 28.8,r.,.. Therefore, to reduce variance, enter-

t 1 2 172712 ? ’
prises with prices or yields mnegatively correlated should be selected,
Since prices and also yields are generally positively correlated between
enterprises, combinations to reduce variance are difficult to obtain., An-
other method of reducing variance is to select chrtain” enterprises with
low variance in yield and price.

Selecting and combining enterprises to obtain flexibility and diversi-
fication may result in inefficiency. Enterprises possessing greater un-
certainty may actually give greater income over time, However, diversifi-
cation toward complementary or supplementary enterprises may actually in-
crease resource efficiency.

Elements of uncertainty also exist for the entrepreneur who faces a
supply curve shifting to the left in the long-run. I£ the shift is at a
constant rate, expectations canm be formed with a small marginm of error,

However, if the shift is not gradual, but at & variable rate, expectations

may be imaccurate,
Nature of Adjustments

The goal of adjustment is to increase efficiency and income to the
farmer without subjecting him to undue instability or income variability.
Adjustments to meet price variability in gensral imveolve resource and
enterprise selection to obtain flexibility, diversification and proper

scale,

2cf° Earl 0. Heady, Economics of Agricultural Production and Resource
Use, (New York, 1952), pp. 510-522,
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One element of flexibility im broomcorn production - the lew ratio of
fixed cost to variable cost - was discussed in Chapter II. Another importe
ant element of flexibility is time. Time flexibility relatimg to the broom-
corn enterprise is dependent upon (1) the period within which broemcorn
acreages can be adjusted to changing expectation and (2) the flexibility of
competing enterprises. This latter point is illustrated by a farmer who
is unwilling to plow down a stand of alfalfa to increase his broomcorn
acreage,

Alternative enterprises may be classified in relation to the flexi-
bility allowed in broomcorn acreage. In order toc make such a classifica-
tion, it is necessary to know when broomcorn producers determine the num=
ber of acres they will plant,

The survey data indicate that 12 of 17 respondents determined acreage
size in December or later. The remaining five made the decision before
December.

Acreages of annual spring-seeded crops such as corn, spring oats and
sorghums are not planted when the majority of land use decisioms are made.
Because these acreages can be readily adjusted, they are classified as
short-run enterprises. Other crops such as winter oats and wheat, seeded
in the fall before broomcorn acreage plans are mddej are classified as
intermediate adjustment enterprises. Crops such as alfalfa, seeded for a
period of years, are classified as long-runm enterprises, Flexibility of
livestock depends upon the type of organization; however, in general, the
livestock enterprise is less flexible than individual crop enterprises
and,; therefore, will be classified as a long-run adjustment. It is ap-
parent that to maintain flexibility in broomcorm acreage, short-run enter-

prises should be selected.
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Through diversification, the broomcorn enterprise can be combined with
other enterprises to reduce the impact of unfavorable broomcorn prices.
Criteria such as "certainty"™ and high net returns per acre should be con-
sidered in selecting other enterprises.

Scale adjustments are related to diversificati@nu The impact of un-
favorable prices is reduced by decreasimg the proportion of income derived
from broomcorn, The proportion can be decreased by increasing the size of
other enterprises while holding broomcorn acreage constant or by decreas-
ing the size of the broomcorn enterprise while holding other enterprises
at the same size.

Adjustments to the declining demand for broomcorn invelve longerun
decisions. Farmers must choose alternatives which promise high returns
over time. Such factors as seil, capital, uncertainty of the enterprise,
and preferences of the farmer influence the selection. It is obvious that
adjustments toward short-rum enterprises to preserve flexibility may run
counter to long-run adjustments to decliring demand., Therefore, it may be
well to discuss the various adjustments in terms of past adjustments and
present resource situatioms,

The analysis of Chapter II indicates that farmers have contributed to

£

price variability by changing acreage in response to imperfect price expac-
tations, Thus, the flexibility which farmers bhave maintained in the pasgt
has contributed to price variability. Had farmers not possessed this
flexibility and had they maintained nearly constant acreage from year to
year, price variability would have been reduced. Unless farmer expecta-
tions are improved, they would do well to sacrifice flexibility, and, in

general, hold broomcorn acreage somewhat comstant from year to year.
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Future changes in scale will Ee sufficient to reduce the impact of
price fluctuations. If farmers do not increase broomcorn acreage per farm
and if farm size increases by approximately 50 percent by 1965, farmers
will be much less dependent upon income from the broomcorn enterprise.
However, since broomcorn will be grown on a decreasing proportion of
total cropland, farmers must be concerned about which crops to plant on
the larger acreage of cropland per farm. As a guide for farmers in enter-
prise expansion, returns f£rom broomcorm and altermative crops have been

estimated under normal moisture and yield conditions.
Budget Analysis

The procedure used. in the budget analysis is explained in Appendix B.
Table VII contains a summary of returns from the various crops under as-
sumed yield and price relationships,

When variable costs are subtracted from gross sales, the remainder
is an estimate of returns to land, family labor, capital and management.
These resocurces are considered fixed, i.e., they cannot be varied in the
ghorte-run. The cost of fixed rescurces represents farming expenses of an
“overhead mature™;, i.e., such expenses do not change with output., Vari-
able costs refer to farming expenses which do change with output. Only
variable costs are subtracted from gross returas due to the sssumption
that substitution of one alterngtive for another in the short-rum will
affect only variable costs. Hence, knowledge of gross returns and vari-
able costs will give sufficient data to serve as a gulde in determining
which enterprises to expand.

Returns per acre from alfalfa are considerably higher than from

alte:native crops (Table VIL). One may well question why farmers are



TABLE vIT2/

SUMMARY OF ESTIMATED RETURNS TO LAND, LABOR, CAPITAL AND MANAGEMENT FROM AN ACRE
OF BROOMCORN AND ALTERNATIVE CROPS GROWN ON McLAIN, REINACH AND
YAHOLA SOLLS IN SOUTHCENTRAL OKLAHOMA

"Yield EstimateDl/ : Yield Estimate 1 Yield Estimate

t A H B : C
: (Customary Management s {Good Management) : - (Farmer Estimate).
Garvin’ ¢ Grady-McClain Garvin : Grady-McClain : @Garvia  : Grady-McClain
Crop 3 Area s Area 1 . Area 2 Area : Area -~ : ~ Area
. ' Dollars : Dollars Dollars " Dollars Dollars Dollars
Alfalfa 50.55 39.80 61.51 47.41 68.68 52.55
Corn 31.13 22 .67 60.32 44,81 58.91 43,40
Wheat 22 .45 16.42 28.06 20.02 44 14 32,08
@rain sorghum 24,76 18.91 29.68 21.49 28.51 20.32
Dats 18.59 13.41 21.55 14.89 20.07 13.41
Barley 23.48 16,41
Broomcorn 59058£/ 37.285/
73.59%/ 47.82%/
38,132/ 22,178/

a/ Summary of Appendix Tables XII to XXV.

b/ See Appendix Table X for sources of yield estimates.

¢/ Returns using average price 1953-1956.

d/ Returns using average price of upper two gquartiles (1947 to 1956).
e/ Returns using average price of lower two quartiles (1947 to 1956).

47
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not producing more alfalfa in the area., Perhaps land on which high yields
{such as assumed in the budgets) can be cobtained is limited. Also, the
alfalfa aphid has been a major problem in recent years. The budget is
computed for "normal"™ conditions. Since the aphid is considered an "ab-
normal" situation, spraying costs were not included.

Returns from an acre of corn are approximately equal to broomcorn
under normal moisture and price conditibns (Table VII). Data indicate
corn acreage has been reduced in the area in recent years. Two primary
reasons for this are (1) drought conditions and (2) European amd South-
western corn-borer infestatiom. The area has not been designated as a com-
mercial corn-growing area; and, therefore, the farmers of this area are
noct eligible for government price supports.

Wheat returns are generally high,vbut acreage 1is limited due to
government restrictions. A considerable acreage of grain sorghum is grown
in the Grady-McClain area (Table III). Although returns from corn are
higher under normal moisture conditions, data indicate grain sorghum will
outyield corn on certain soils under low moisture conditions. Because
grain sorghum is rated mearly as high as cormn in feeding value, farmers
may prefer the stability of grain sorghum yields in preference to the
higher, but more variable, yields of corn.

Considering the problems of price uncertainty and high cash cost
inherent in broomcorm production, why do farmers continue to plant large
acreagés when normal returns per acre are no greater tham $59.58 and
$37.28 in the Garvin and Grady-McClain areas, respectively? Disadvantages
of proéucing alternative creps have already been discussed. Another fac-
tor may be the nature of price expectations., The returms of $73.59 and

$47.82 in the Garvin and Grady-McClain areas, respectively, are examples
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of returnsrif the high price correSponding to Pl in the cobweb illustration
is received (Figure 3). If the expectation were realized, returns would be
approximately equal to returns from.alfalfa and would be considerably high=~
er than returns tc other crops budgeted.

Another factor influencing farmers to plant broomcorn is the high
level of knowledge they possess of broomcorn production. Thus, farmers
who use customary management for other crops may be using a good level of
management f£or broomcorn. Where this condition exists, the Garvin return
of $59.58 for broomcorn compares very favorably with Garvin yield estimste
A (customary management) returns of $50.55 for alfalfa, $31.13 for corn,
etc,

Yet another factor may be the low yield variability of broomcoxrn
relative to other crops. Controlled yield experiments from 1927 to 1955
at the Southern Great PlainsField Station resulted in a coefficient of
variation of .43 in yield of g@od brush of Black Spanish broomcorn, .48
for dwarf yellow milo, and .49 for Sharon kafirOB

The average farm in each group as defimed in the preceeding chapter
appears to possess sufficient flexibility and diversification to meet
unfaverable broomcoxn prices. Farmers of all groups should attempt to
reduce broomcorn acreage variation from year to year. However, this is
particularly true of Grady-McClain Group I where inaando@ut character-
igstics are most evident. These farmers especially can increase income
over time by improving bréemcorn price expectations or holding acreage

constant.

3John B. Seiglinger and Robert A. Hunter, Forty-Second Annual Report
of Sorghum and Broomcorn Investigations, Southern Great Plaims Field Sta-
tion, (Woodward, Oklahoma, 1955), pp. 68, 72 and 81,
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As farn size increases, managers are concerned with which enter-
prisés to expand. In general, high return crops such as alfalfe and corn
should be expanded if soil conditions and other factors permit., Farmers
of the Grady-McClain area may find graim sorghum higher and more stable
in yield than corn, particularly on sandy soils.

Crop farmers of Group II in the Garvinm and G:ady=McClain areas may
adjust by increasing livestock numbers to (1) re&uce dependence on cash
crops, (2) better utilize small grain and non-cropland pastures, and (3)
make fuller use of available labor.

The foregoing statements have not supplied sufficient information
for the individual farmer to make necessary adjustments on any given
férmo Farmers need to appraise altermatives on a continuing basis through
budgeting analysis to determine proper adjustments. Such analysis can be
of an informal type, If possible; however, the farmer should make a com-

plete budget analysis of his farm.



CHAPTER V
SUMMARY AND CONCLUSIONS

Two hypotheses were evaluated as sources of the high degree of annual
price variation for broomcorn. The first hypothesis stated that unusual-
ly high fluctuations have resulted from an inelastic demand for broomcorn
in the farmer-dealer market. The second hypothesis stated that the varia=-
bility arises from cyclical fluctuations in quantity supplied as explained
by the cobweb theorem.

To evaluate the two hypotheses, demand and supply were analyzed.
Demand was estimated, using price as a function of production, income and
vacuun cleaner production., In estimating supply, acres planted was con-
sidered a function of prices received by farmers for broomcorn last year,
opportunity cost of producing other crops last vear, yvield of broomcorn
last year, and time,

The estimated price elasticity of demand (-1.10) indicated demand is
not highly inelastic at the farm level. Therefore, the first hypothesis
was rejected, and the second hypothesis was examined as a source of the
variation, About half of the annual variation in acres of broomcorn
planted in Oklahoma was explained by price,cpportunity cost, and yield
variables in the preceeding year. Also, the survey data indicated the
majority of the farmers who decreased acreage of broomcorn in 1956 did so
becauée of price and yield conditions in 1955. This behavior of farmers
gives rise to cyclical fluctuations in production. Thus, the second
hypothesis was accepted as a major source ¢f the unusually high price

variation.
49
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The broomcorn industry has also been characterized by a long-run de-
clime in consumption and production eof brush. Analysis of supply and de-
mand revealed that supply has decreased, although the demand schedule has
shifted to the right through time. Factors such as the reduced cost of
harvesting competing crops to broomcorn and increased costs of producing
broomcorn (increase in real wages with no reduction in labor requirements)
have contributed to the reduction in supply.

Future adjustments by farmers to price variability and to the decline
in consumption and production of broomcorn may take several forms., Far-
mers as a group could reduce annual price variation by holding acreage
more nearly constant from year to year. They could reduce the impact of
a given amount of broomecorn price variability upon their total farm in-
comes by: (1) reduction in the proportion of cropland per farm in broom-
corn through expansion in farm size without a corresponding expansion in
the broomcorn enterprise or (2) reduction in broomcorn acreage per farm
through diversion of some land now used for broomcorn preduction to more
stable enterprises.

Farmers might well sacrifice some flexibility and adjust toward long-
term, high-return enterprises such as livestock and alfalfa, On the basis
of budget estimates for the broomcorn producing areas in southcentral

Oklahoma, expansion of the corn and alfalfas acreage appears promising.
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APPENDIX A

SURVEY OF BROOMCORN PRCDUCTION AND MARKEZTING

Area No, Farm No. Enumeratorxr

Name of Farmer Address

How many crops of broomcorn have you grown in the past 5 years?
(1f none, don't take the schedule from the farmer)

1. When did you make up your mind to plant (n@t plant) this year's crop

of broomcorn? Month

2. What were the main reasons for your deciding to plant (mot plant)

broomcorn this year?

Is this more or less broomcorn than you planted last year? More

Less Same Why did you plant this acreage?

3., If you couldn't grow broomcorn what would vou consider growing on the

land?

:«  Broomcorn : Expected normal: Fertilizer practices
: alternative rank : wyield per acre : Kind ibs, ~ acre

Grain sorghum:

o fon

Corn :
o °

Small grain H

s o foo =

o
6

Alfalfa 3 : ' H

4., 1In your opinicn,what are the broomcorn marketing problems im this ares?

5. Do you think the grading system used by the buyer is satisfactory to-

growers? Yes No Don't know . If no,

what improvement do you think should be made in the gradiﬁg system?




Appendix A (Continued)
6. Why do you think broomcorn prices go up and down more than the price of

other crops?

7. Have you ever stored broomcorn? Yes No . If mo, what

are the reasons you didn't store broomcorn?

If ves, what was the period of time that you stored? From To

How did storing affect: Weight Quality Price

How much money did you gain or lose per tom by storing?

8. At the present operating cost, what price of broomcorn do you feel you

need to continue growing broomcorn? $ per ton

What price of broomcorn do you need to break even on costs?

Land Operated, 1956

: Acres Acres ¢ Acres H Total

3 owned rented in : rented out acres
- H : 3 H
Cropland : 2 H :
Open pasture : 4 : 3
Other land : : H :
Total : S :

Use of Cropland, 1956

Acres :  Acres ¢ Acres : Total
Crop . owned : rented in rented out acres

6o oo
oo oo fca

o0




Appendix A (Continued)

Operators Livestock, 1956

:Number : ¢ Number g
Kind :Jan, 1, 1956 : Now Kind : Jan, 1, 1956: Now
Workstock : : Ewes S :
: : Other : :
Milk cows : s sheep : :
Qther dairy .: Goats : g
' ' H Laying : :
Beef cows : 2 hens H S
2 Other . :
Other beef  : chickens e :
Sows : Other : 3
Other hogs : : 3
H Machinery owned :
Item :  No, : Model or kind H Size Year
Tractor : :
Plows : : : S
Etc. 3 T
Building Facilities
Size (Tons) Age Approximate replace-~

ment cost

Shed (broomcorn)

Number of Slats

‘If rented, explain agreement (who bought and keeps up slats, terms on

lease of buildings, etc.).




Appendix A {(Continued)}

Growing Harvesting Marketing
Production Practices Crop Year: _
QOperation : Bate : Crew men : Acres per : Times : Labor per ; Materials and supplies; Wages or
: + Total : No. of men : 10 hr. day: over : acre, man : Kind : Quantity : custom
. : :  over 16 yrs, s .: hrs, S . : rate
Plow : H : : : : : : H
Seedbed : : : : S ; : H
preparation 3 : : H : : : :
Other H : : : : H : : H
practices : : : : : H : : :
' . Crop Rotation
1. Cost per ton to put on the slats? (Harvesting Cost) Planting 1956 1955 1954 1953 1952 1951
8 1. B -
2. How many members of the family help with the harvest? 2.
Expected Yield
Moisture Level
Normal Low Average High
year
Record of Preoduction and Marketing Practices and Prices
: 3 : Row s Fertilizer practices : Yield per:Date :Date; ;Place: :Price
_ Year : Acres: Variety; spacing : Kind : Amt, per acre acre gharvested;sold:Buyer:SQL&\?Gzade:per ton
1956 : : 3 : : : : : : : : :
Etc. 2 : : : : : : : :

1. Were you a member of the broomcorn association which was formed some years ago? Yes No Why do you
think it failed?

2. Do you think a broomcorn growers' association would be helpful in the marketing problem? Yes No
Don't know . If yes, what are the main things it could do in helping market broomcorn?

9¢
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APPENDIX B
BUDGET PROCEDURE

In the survey of 38 broomcorn producers taken in July 1956, farmers
were asked to rank v#rious alternative crops, in order of preference, to
be grown on land on which broomcorn is normally grown., The response ob-
tained served as the basis for selecting the crops to be singled out for
a partial budget analysis,

Data needed to complete the budget analysis were obtained from
several sources including college specialists, technical publications,

county agents, and farmer surveys.
Input Data

Because preharvest operations did not differ markedly between the
Garvin and Grady-McClain areas, a single, typical set of operations was
compiled for each crop (Appendix Tables IV to IX). By using the "typical”,
some operations not performed by a majority of the farmers were omitted,
Using broomcorn as an example, operations involving the disk plow, one-way,
hoeme and knifer (go-devil) were omitted, However, because many of these
minor operations are substitutes for major operations, total time require~
ments and costs are not changed by an appreciable amount,

Only a small percentage of the farmers surveyed possessed major har-
vesting machinery (Appendix Table I). Therefore, all major harvesting
operations were computed as being custom hired.

Few farmers used fertilizer in 1956. Crops in the area do not respond

well to fertilizer in years of low moisture, and after a series of drought



58

years such as preceded 1956, most farmers had discontinued using fertilizer.
To sustain high yields over a period of years, however, fertilizer is essen-
tial. One of the costs of producing a high soil nutrient-consuming crop such
as alfalfa is the cost of replacing nutrients removed from the soil, A level
of fertilizer application sufficient to maintain yield levels indicated in
Appendix Table X is included in the budgets. Fertilizer is not included inmn

the customary level of management, however,
Qutput Data

The Cleveland County Soil Surveyl report on McLain, Reinach and Yahola
soils was used to obtain the A and B yield estimates. The modal yield esti-
mate of the three soils was used. Where a mode did mot exist, a simple
average was used, The C yield levels are based on estimates made by far-
mers during the survey. The figure is based upon normal moisture conditioms
on soil where broomcorn is gemerally grown. Because the relatiocnship between
yields is as important as yield levels, adjustments of farmer estimates were
made to obtain the proper relatiomship. To accomplish this, yield data from
secondary sources were secured for the three counties for the period from
1946 to 1951. The average yields of the three counties were divided into
the average of farmer estimates for Garvin County. Garvin estimates were
used because of the larger number of responses. After dividing, the median
gquotient was selected and was multiplied by the county averages from second-
ary sources to obtain the C-yield estimates for the Garvin area., The actual

farmer estimates were used for corn, wheat and broomcorn,

1w. H. Buckhannan, pp., 60-61.
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A comparison between Garvin and Grady-McClain farmer yield estimates
revealed the latter estimates to be approximately 80 per cent of the for-
mer, Thus, to compute the yield estimates for the Grady-McClain area, .80
was multiplied by the CGarvin estimates.

All prices, with the exception of alfalfa and broomcorn, are the sim-
ple past four-year (1953-1956) average prices received by Oklahoma farmers
for the variocus crops. An even number was used because of the two-year
production cycle of broomcorn.

Alfalfa prices appeared to be abnormally high. Due to high transpor-
tation costs, alfalfa prices are raised more than grain prices during peri-
ode of drought and consequent short supply, such as occurred during several
of the past vears. To compute 2 normal price, simple averages were @btaimw
ed of prices pald by farmers inm the nation for alfalfa for the period from
1946 to 1950 and from 1953 to 195602 Also, the average price received by
Oklahoma farmers for baled alfalfa from 1946 to 1950 was computed. Since
it was desired to determine an Oklahoma price for the 1953 to 1956 period
which bore the same relationship to the United States price as existed

during the normal period from 1946 to 1950, the following formula was used:

Oklahoma price (1946-50) _ _Estimated normal Oklahoma price (1953-56) _
U. §. price (1946-50) U. S. price (1953=56)
$24.61 _ Estimated Cklahoma price

$32.75 $33.43

Estimated normal Oklahoma price (1953-56) = $25,12 per tom.
Prices received for broomcorn by farmers in the Lindsay area average

higher than state prices due to quality differences. A survey conducted

2Prices received by farmers for alfalfa were not available.
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of buyers in the spring of 1957 revealed buyers estimated Lindsay broomcorn
to be worth $82 more per ton than brush produced in Cclorado, Kansas, Texas
and New Mexico. Therefore, to determine the Garvin ares price, $82 was add-
ed to the 1953 to 1956 average price received for broomcorn by farmers in
the above-mentioned states. The Grady-McClain afea produces broomgcorn of
lower quality. The Grady-McClain price was set below the Garvim price by
the same proportion as existed in 1955, a year for which actual prices
received by surveyed farmers was computed.

The above method was modified to compute two additiomal broomcorn price
estimates. The cobweb theorem indicates farmers form price expectations of
a bimodal nature over time. Thus, instead of an average price, they expect
a high and low price alternate years, depending upon last year's price.

The higher price (Garvin, $457) estimate conforming to price P, of Figure 3
was found by cemputing the mean of the upper two quartiles of prices re-
ceived for the period from 1947 to 1956, The lower price (Gearvim, $333)
was found by computing the mean of the lower two quartiles.

Prices and yields are for normal conditions. Farmers may substitute

thelr own pricee and yields for individual conditioens.



61

APPENDIX TABLE I

NUMBER OF FARMERS OWNING HARVESTING
MACHINES ON FARMS SURVEYED
IN SOUTHCENTRAL OKLAHOMA

Garvin Grady-McClain
Machine area - area
Total number of farmers 21 17
No. of farmers surveyed who ownsé
Combine 7 5
Cornpicker 5 4
Baler, pickup 10 5
Broomcorn thresher (seeder) 9 i
Broomcorn baler 1 2

g/ Farmers who owned one-half interest were computed as full owners,



VARTABLE COST PER HOUR TO OPERATE FARM MACHINES

AFPENDIX TABLE II

oo ws

:New

:Repairs :
:pexcent : Repair

°
9

b4

: Ne. days sRepair

: Total

‘«Total

:Cost of lu~ variable:variable

: :of new, ¢ cost : operated, ,in cost :brication : cost per:cost per
Machine (Typical) : Size :price~ iprice = : per year: per year—:per hour :per hour : hour shour with
. 2 $ H 3 S : : : :tractor
Dollars Pexcent Dollars Dollars Dollars Dollars Dollars
Practor, row crop 2 plow 2350 3.5 82.25 86 .10 .02 .12 .55i/
Plow, mold board 2-14 inch 300 7 21.00 20 L11 02 .13 .68
Harrow, disk, tandem 7 foot 235 3 7.05 14 .05 .03 .08 .63
Harrow, spiketooth 3 section 95 1 .95 11 .01 .01 .02 .57
Harrow, springtooth 2 section 50 1 .90 11 .01 .01 .02 .57
Lister, with planter 2 row 330 5 16.50 13 .13 .02 .15 .70
Drill 10 foot 500 1.5 7.50 10 .08 .03 .11 .66
Cultivator 2 row 285 3.5 9.98 14 ,07 .02 .09 .64
Rake 10 foot 400 2 8.00 10 .08 .02 .10 .602/
Mower 7 foot 300 3.5 10.50 10 J11 .02 .13 .633/

-

Prizes",

United Stateg Department of Agriculture, Agwri

(Washington 25, D.C., October 15, 1956), p. 30.

b/ Source:

Bulletin 74 (Kansas State College, September 1, 1954), pp. 13 and &4,

¢/ See Appendix Table III.

4/ Tractor cost $.50/hour due to reduced fuel comsumption,

a/ Source; Carol Ricksrrew, (farm eauipment company, 500 East 12th, Stillwater, Oklahoma), and “Agricultural
cultural Marketing Sexrvice, Crop Reporting Board,

F. C. Fenton and G. E. Fairbanks, The Cost of Using Farm Machinery, Engineering Experiment Statiom



APPENDIX TABLE IIL

VARIABLE COST PER HOUR
TO OPERATE TRACTORZ/"

Cost pe
Item hour E/
Dollars
Gasoline 1.70 gal./hr. at $,.225/gal, .38
0il 52 gal.,/yr. at $.80/gal. = $41.60
41.60
860 hrs./vyr. .05
Lubrication .02
Repair : .10
Total variable cost per hour .55

a/ Source of oil, lubrication and repair estimates: F. C. Fentom and G. E.
Fairbanks, The Cost of Using Farm Machinery, Engineering Experiment
Station Bulletin 74, Kansas State College (Manhsttan, Kansas, September
1, 1954), p. 24 and 25,

b/ Source of gasoline, ocil and grease prices: Farmers Co-op Incorporated,
(723 North Main Street, Stillwater, Oklahoma).



APPENDIX TABLE IV

TYPICAL PREHARVEST OPERATIONS, TIME REQUIREMENTS
AND COSTS OF PRODUCING AN ACRE OF ALFALFA

IN SOUTHCENTRAL OKLAHOMA

. : Cost of

a/ ; Size of :  Times / Acres per : Time : Total time: Cost of (
Operation— : equipment H over — ; l0-hour day : per acre— : per acre : operation,, : operation
: : : per hour = : per acre
Hours Hours ‘Dollars - Dollars
Plow, moldboard 2-14 inch 1 8.5 1.18 1.18 .68 .80
Harrow, disk, tandem 7 foot 3 20 .50 1.50 .63 .95
Harrow, sprimgtooth 2 section 3 30 .33 1.00 .57 .57
Harrow, spiketooth 3 section 2 45 .22 44 .57 .25
Drill 10 foot 1 25 .40 .40 .66 .26
Total 4,52 2.83

a/ Source of typical operations and times over data:

==

of Agriculture, Agricultural Extension Service, (Stillwater, Oklahoma),

Wesley Chaffin, Agronomist, United States Department

b/ The preharvest operatioms listed above are performed only when alfalfa is seeded, i.e., approximately

once per five years,

¢/ Does not include time for servicing.

d/ See Appendix Table II.



APPENDIX TABLE V

TYPICAL PREHARVEST OPERATIONS, TIME REQUIREMENTS
AND COSTS OF PRODUCING AN ACRE OF BROOMCORN
IN SCUTHCENTRAL OKLAHOMAZ/

: Total : Cost of  : Cost of

: 8ize of b/ Times : Acres per : Time o/ ¢ time : operation /¢ operation
Operxation ; equipment= : over : 10-hour day : per acre= : per acre : per hour = : per acre
' Houxs Hours - © Dollaxs Dollars
Stalk cutter 2 row 1 40 .25 .25 .55 .14
Plow, moldboard 2-14 inch 1 8.5 1.18 1.18 .68 .80
Lister 2 row 1.4 18 .56 .78 .70 .55
Harrow, disk, tandem 7 foot 1.2 20 .50 .60 .63 .38
Harrow, spiketooth 3 section 1.3 45 22 .29 57 17
Planter, lister 2 row 1.3 15 67 .87 .70 .61
Cultivator 2 row 3.4 20 .50 1.70 .64 , 1.09
Total ' 5.67 - 3.74

a/ Source of data: Survey of 38 Garvin, Grady and McClain county broomcorn producers in August, 1956,
b/ Typical set of equipment,
¢/ Does not include time for servicing.

4/ See Appendix Table II.



APPENDIX TABLE VI

TYPICAL PREHARVEST OPERATIONS, TIME REQUIREMENTS
AND COSTS OF PRODUCING AN ACRE OF CORN
IN SOUTHCENTRAL OKLAHOMA

: : : : Total : Cost of s Cost of

a ¢ Size of b/° Times ¢ Acres per : Time e/ ¢ time : operationd ¢ operation
Operation— :  eguipment— : over :  l0=hour day : per acre= : per acre : per hour = : per acre
i Hours Hours ' Dellars Dollars
Plow, mold boaxrd 2-14 inch 1 8.5 1.18 1.18 .68 .80
Harrow, disk, tandem 7 foot 1.4 20 .50 .70 .63 b
Harrow, spiketooth 3 section 1.3 45 22 .29 57 .17
Plant, lister 2 row 1.0 15 .67 67 .70 47
Cultivate 2 row 3.0 20 .50 1.50 .64 .96
Total 4,34 _ 2.84

a/ Source of operatiom and times over data: (Crop Production Practices, F.M. 92, U. 5. Department of Agriculture,
Bureau of Agricultural Economics (Washington 25, D. C., January 1953), pp. 54 and 55.

b/ Typical set of equipment.
¢/ Does not include time for servicing,

d/ See Appendix Table IIL.



APPENDIX TABLE VII

TYPICAL PREHARVEST OPERATIONS, TIME REQUIREMENTS
AND COSTS OF PRODUCING AN ACRE OF WHEAT
IN SOUTHCENTRAL OKLAHOMA

H : g S ¢ Total : Cost of s Cost of
a/ Size of b/t Times : Acres per : Time : time : operationd,z operation

Operation— :  equipment— : over :  10-hour day: per acre— : per acre : per hour = ; per acre

Hours Houxs Deollars Dollars
Plow, moldboard 2-14 inch 1.0 8.5 1.18 1.18 .68 .80
Harrow, disk, tandem 7 foot 1.3 20 .50 .65 .63 .41
Harrow, spiketooth 3 section 1.4 45 .22 .31 57 .18
Seed, drill 10 foot 1.0 25 .40 .40 66 .26
Total 2.54 1.65

a/ ‘Source of operations and times over data: Crop Production Practices, F. M. 92, United States Department
of Agriculture, Buregu of Agricultural Economics (Washington 25, D, €., January 1953), pp. 204 and 205,

b/ Typical set of equipment.
¢/ Does not include time for servicing,

d/ See Appendix Table IX.
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APPENDIX TABLE VIII

TYPICAL PREHARVEST OPERATIONS, TIME REQUIREMENTS
AND COSTS OF PRODUCING AN ACRE OF GRAIN SORGHUM
IN SOUTHCENTRAL OKLAHOMA

g ' 3 B : Total . Cost of : Cost of

a/ : Size of ¢ Times ¢ Acre per  :Time :  time . operation,,: operation
Operation— : equipment=" : over : 10-hour day :per acre— : per acre : per hour — '; per acre
’ Houxrs Hours Dollars Dollars
Plow, moldboard 2-14 inch 1 8.5 1.18 1.18 .68 .80
Harrow, disk, tandem 7 foot 1.5 20 .50 .75 .63 A
Harrow, spiketooth 3 section 1.5 45 .22 .33 .57 .19
Plant, lister 2 row T 15 67 67 .70 4T
Cultivator 2 row 2.5 20 .50 1.25 .64 .80
Total ' 4,18 _ 2,73

a/ Source of operation and times over data: Survey of 22 Caddo County grain sorghum producers im August,

1956.
b/ Typical set of equipment.
¢/ Does not include time for servicing.

d/ See Appendix Table TI.
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APPENDIX TABLE IX

TYPICAL PREHARVEST OPERATIONS, TIME REQUIREMENTS AND
COSTS OF PRODUGING AN ACRE OF CATSAND BARLEY
IN SOQUTHCENTRAL OKLAHOMA

: Cost of :

Cost of

H : : : : Total

a/ : Size of : Times : Acres per : Time e/ ¢ time : operationd ¢ operation

Qperation— :  equipment=' : over 10=hour day: per acre= : per acre : per hour = : per acre ’
Hours Hours Dollars Doliars

Plow, moldboard 2~14 inch 1.0 8.5 1.18 1.18 .68 .80
Harrow, disk, tandem 7 foot 1.1 20 .50 .55 .63 .35
Harrow, spiketooth 3 section 1.4 45 .22 .31 57 .18
Seed, driil 10 foot 1.0 25 .40 .40 .66 .26
Total 2,44 1.59

a/ Source of cperations and times over data:

b/ Typical set of equipment.
c/ Does not include time for servicing.

d/ See Appendix Table II.

Crop Production Practices, F. M. 92, United States Department
of Agriculture, Bureau of Agricultural Econemics (Washington 25, D, €., January 1953), pp. 130 and 131,
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APPENDIX TABLE X

ESTIMATED YIELD PER ACRE COF BROOMCORN AND ALTERNATIVE CROPS ON McLAIN, REINACH AND YAHOLA
SOILS IN SQUTHCENTRAL OKLAHOMA

oy
Soil Survey Yield Estimatesi/ Farmer Yield Estimatesgf
(adjusted)
Ag/ Bg/ v C
Garvin Grady-= Garvin Grady- Garvin Grady-
area McClain area McClain ‘area McClain
area area - area
Alfalfa (tons) 3.0 2.4 4.0 3.e 4.4 3.5
Corn {bushel) 28 22 55 44 54 43
Wheat (bushel) 15 12 20 16 28 22
@rain sorghum(bushel) 27 22 35 28 34 27
fats (bushel) 35 28 45 36 43 34
Barley (bushel) 35 28
Broomcorn (tons) ) .286 .229

a/ Source: W. H. Buckhannan, Soil Survey, Cleveland County, Oklahoms, United States Department of Agri-
culture, Oklahoma Agricultural Experiment Station, (October 1954), pp. 60 and 61.

b/ Source; Survey of 38 farmers conducted in southcentral Oklahoma during July 1956.
c/ A estimate for customary management

d/ B estimate for good management.

oL
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APPENDIX TABLE XI

FERTILIZER REQUIREMENTS TO MAINTAIN HIGH YIELDS ON McLAIN, REINACH
AND YAHOLA SOILS IN SOUTHCENTRAL OKLAHOMA

Fertilizer Applicatiani/

Frequency of b/

Crop Application Kind Amount Cost per cwt.~
Lbs. Dollars

Alfalfa Apnual 0-45=0 150 3.75

Once per

three yrs, 0-0-60 100 2.50
Corn Annual 16=20°02/ 200 A
Broomcorn Annual 16-20-0 100 4 44
Wheat Annual 16=20=0 100 4 b4
Grain sorghum Annual 16=20-0 100 b, &b
Barley Annual 16-20-0 100 b bk

Qats Annual 16-20-0 100 b, &4

a/ Source: Soil and Crop Factors for Fertilizer Recommendations 1957
Mimecgraphed Circular M-282, Department of Agronomy, Oklahoma State
University, (Stillwater, Oklahoma, November, 1956).

b/ Source: Ahrberg Milling Company, (512 E. l2th Street, Stillwater
Oklahoma) .

c/ 10-20-10 may be substituted for 16-20-0 under certain conditions,
The cost of 10-20-10 is $4.18 per cwt. This substitution may be made
whenever 16-20-0 appears in the table,



APPENDIX TABLE XII

ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE OF ALFALFA
GROWN ON McLAIN, REINACH AND YAHOLA SOILS
IN SOUTHCENTRAL OKLAHOMA
(Garvin Area)

Ltem Cost per acre
Dollars
Preharvest Cost A B and C
Seed and treatment 18 lbs, at $.23/1b./5 yrs, a/ .83 .83
Machinery repair, gas, oil, lubrication $2.83/5 yrs.~ .57 .57
Fertilizer®/ 150 1lbs, 0-45-0 at $3.75/cwt. 5.63
100 1lbs, 0-0-60 at $2.50/cwt./3 yrs. .83
Cost of application (with grain drill fertilizer
attachment) .26
TOTAL PREHARVEST COST 1.40 . » 8.12
Harvest Cost v A B C
Mow (4 cuttings) .29 hrs./acre at $.63/hr. LT3 .73 .13
Rake .25 hrs,/acre at $.60/hr, .60 .60 .60
Baling $.16 bale (custom)C/ 14.72 19.68 21.60
Hauling $.08/bale (custom) 7,36  9.84 10,80

TOTAL HARVEST COST  23.41 30.85 33.73
Total Variable Cost 24.81 38.97 41.85

a/

- Yield / Yield v Price Gross Less Returns to land,
estimate~=' . per acre Unit per unit returns variable labor, capital
. per acre coOsts and management
Dollars Dollars Dollars Dollars
A 3 ton 25.12 75.36 24,81 50.55
B 4 ton 25.12 100.48 38.97 61.51
C 4,4  ton  25.12 110.53 41.85 68.68
a/ See Appendix Table IV,

ASC payments may reduce fertilizer costs. 8ee Appendix Table XI for
fertilizer application,

Source of all baling, combining and cornpicking rates: E. A. Tucker,
Odell 1. Walker and D. B. Jeffrey, Custom Rates for Farm Operatioms in
Oklahoma, Experiment Station Bulletin No. B-473, Oklahoma State
University (Stillwater, Oklahoma, July, 1956).

A, customary management; B, good management; and C, farmer estimate.
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APPENDIX TABLE XIII

- ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE
OF BROOMCORN GROWN ON McLAIN, REINACH AND YAHOLA SOILS
IN SOUTHCENTRAL OKLAHOMA
(Garvin Area)

Cost

Item per acre

Preharvest Cost Dollars
Seed and treatment 2.5 lbs, at $.25/1b / $ .63
Machinery repair, gas, oil, lubrication— 3.74
Fertilizer 100 1bs. 16-20-0 at $4.44/cwt, 4,44

TOTAL PREHARVEST COST $ 8.81
Harvest Costk/

- Cutting .286 tons at 93.91 hrs./ton ($1.00/hr.) 26,86
Hauling in  ,286 tons at 13.50 hrs./ton 3.86
Threshing

Labor .286 tons at 26,69 hrs./ton 7.63
Machine (seeder) .286 tons at $10.00/ton 2.86
Baling c/
Labor and machine—=' ,286 tons at $16.25/ton 4,65
wired/ .286 ton at $1.50/ton .43
Hauling to market .286 ton at $3.75/ton 1.07
Machinery repairs, gas, oil, lubrication 2 hrs/acre at $.47/hr, .94
TOTAL HARVEST COST $48.30
Total Variable Cost 57.11
Gross Less Returns to
Yield Yield Price returns variable land, labor,
estimate— per acre Unit per unit per acre costs capital and
management
Dollars  Dollars . Dollars Dollars
c .286 ton 408 116.69 57.11 59.58
(ton/3.5 acres) £/ ' -
.286 ton 457?/ 130.70 57.11 73.59
.286 ton 333~ 95.24 57.11 38.13
a/ See Appendix Table V,
b/ Harvest cost per ton may deviate considerably from this estimate, depend-
ing on yield, stand, etc.
¢/ Usual custom rate $3.25 per bale for machine and labor. Assume 400 1lbs./
bale,
d/ Wire cost $.30 per bale.
e/ C, farmer estimate,
£/ Average price of upper two quartiles ($457) and of lower two quartiles

($333), 1947 to 1956,
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APPENDIX TABLE XIV

ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM.AN ACRE OF CORN
GROWN ON McIAIN, REINACH AND YAHOLA SOILS IN

SOUTHCENTRAL‘ OKLAHOMA
(Garvin Area)

Cost per .acre. :

Item
3 C Dollags . .
<. Preha¥vest Cost I A B and C
~ "Seed*sand treatment 7 lbs. at $.18/1b. a/ 1.26 1.26
* Machinery repair, gas, oil and lubrication— 2.84 2.84
Fertilizer 200 1b., 16-20-0 at $4.44/cwt. 8.88
' TOTAL PREHARVEST COST 4.10 12.98
Harvest Cost A B c
Picking (custom) 4 .25 4,25 4,25
Hauling (custom) $.05/bu, 1.40 2575 2,70
' TOTAL HARVEST COST 5.65 7.00 6.95
Total Variable Cost 9.75 19,98 19.93
Gross Less Returns to land,
Yield Yield Price returns variable labor, capital
estimate— per acre Unit per unit per acre costs and management
Dollars Dollars Dollars Dollars
A 28 bu, 1.46 40.88 9.75 31.13
B 55 bu, 1.46 80.30 19.98 60. 32
C 54 bu. 1.46 78.84 19.93 58.91

a/ See Appendix Table VI.

b/ A, customary management; B, good management; C, farmer estimate.
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APPENDIX TABLE XV

ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE OF WHEAT
GROWN ON McLAIN, REINACH AND YAHOLA SOILS

IN SOUTHCENTRAL OKLAHOMA
(Garvin Area)

Item Cost per acre
Dollars

Preharvest Cost A B and C
Seed and treatment 1 bu. at $2.05/bu. a/ 2.05 2.05
Machinery repair, gas, oil, lubrication— 1.65 1.65
Fertilizer 100 1lbs. 16-20-0 at $4.44/cwt, 4 44

TOTAL PREHARVEST COST 2.70 8.14
Harvest Cost A B C

Combining (custom)
Hauling (custom) $.05/bu.

4.00 4.00 4,00
.15 1.00 1.40

TOTAL HARVEST COST 4.75 5.00 5,40
Total Variable Cost 8.45 13.14 13.54
Gross Less Returns te land,

Yield b Yield Price returns variable labor, capital

estimate—~ per acre Unit per unit per acre costs and management
Dollars Dollaxs Dollars Dollars
A 15 bu. 2,06 30.90 8.45 22,45
B 20 bu, £.06 41.20 13.14 28.06
c 28 bu, 2.06 57.68 13.54 4t , 14

a/ See Appendix Table VII.

b/ A, customary management;

B, good management; C, farmer estimate,
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APPENDIX TABLE XVI

ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE OF GRAIN SOR~
GHUM GROWN ON McLAIN, REINACH AND YAHOLA SOILS
IN SOUTHCENTRAL OKLAHOMA
(Garvin Area)

Item Cost per acre
Dollars
Preharvest Cost A B and C
Seed and treatment 4.5 lbs, at $°023/lbé/ .10 .10
Machinery repair, gas, oil, lubrication— , 2.73 2.73
Fertilizer 100 lbs. 16-20-0 at $4.44/cwt. 4,64
TOTAL PREHARVEST COST 2,83 7.27
Harvest Cost A B C
Combining (custom) 4.00 4,00 4.00
Hauling (custom) $.05/bu, 1.35 1.75 1.70
TOTAL HARVEST COST 5.35 5.75 5.70
Total Variable Cost 8.18 13.02 12,97
Gross Less Returns to land,
Yield b Yield Price returns variable labor, capital
estimate—" per acre Unit per unit per acre costs and management
Dollars Dollars Dollars Dollars
A a7 bu. 1.22 32.94 8.18 24,76
B 35 bu, 1.22 42,70 13.02 29.68
c

3% bu. 1.22 41,48 12.97 28.51

a/ See Appendix Table VIII.

b/ A, customary, B, good management; C, farmer estimate,



APPENDIX TABLE XVII
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ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE OF BARLEY
GROWN ON McIATIN, REINACH AND YAHOLA SOILS

IN SOUTHCENTRAL OKLAHOMA
(Garvin Axrea)

Cost
Item per acre

Preharvest Cost c
Seed and treatment 2 bu, at $.92/bu, 1.84
Machinery repair, gas, oil and lubrication= 1.59
Fertilizer 100 lbs. 16-20-0 at $4 .44 /cwt. 4,44
TOTAL PREHARVEST COST 7.87

Harvest Cost B
Combining (custom) 4,00
Hauling (custom) $.05/bu, 1.75
TQOTAL HARVEST COST 5.75

Total Variable Cost 13.62

Yield ; Yield
. b/ .
estimate~ per acre Unit

Gross Less
Price returns variable
per unit per acre costs

Returns to land,
labor, capital
and management

C 35 bu.

Dollars Dollars ©Dollars

1.06 37.10 13.62

23.48

a/ See-Appendix Table IX,

b/ C, farmer estimate.



T8

APPENDIX TABLE XVIII

ESTIMATED VARIABLE FRODUCTION COSTS AND RETURWS FROM AN ACRE OF OQATS
GROWN ON McIAIN, REINACH AND YAHOLA SOILS
IN SOUTHCENTRAL OKLAHOMA
(Garvin Area)

Item Cost per acre
Dollars
Preharvest Cost A B and C
Seed and treatment 2 bu, at $.86/bu, a/ 1.72 1.72
Machinery repair, gas, oil, lubrication— 1.59 1.59
Fertilizer 100 1lbs. 16-20-0 at $4.44/cwt, 4 b4
TOTAL PREHARVEST COST 3.31 7.75
Harvest Cost A B C
Combining (custom) 4,00 4.00 4,00
Hauling (custom) $.05/bu. 1.75 2,25 2,15
TOTAL HARVEST COST 5.75 6.25 6,15
Total Variable Cost 9,06 14,00 13.90
Gross Less Returns to lamnd,
Yield Yield Price returns variable labor, capital
estimate~ per acre Unit per unit pexr acre costs and management
Dollars Dollaxrs Dollars Dollars
A 35 bu. .79 27.65 9.06 18.59
B 45 bu, .79 35.55 14.00 21.55
C 43 bu, .79 33.97 13.90 20.07

a/ See Appendix Table IX.

b/ A, customary management; B, good management; C, farmer estimate,
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APPENDIX TABLE XIX

ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE OF ALFALFA
GROWN ON McIAIN, REINACH AND YAHOLA SOILLS
IN SOUTHCENTRAL OXLAHOMA
(Grady-McClain Atea)

Item Cost per acre
Dollars
a/ A B . C
TOTAL PREHARVEST COST— 1.40 8.12 8. 12
Harvest cost '
Mow (4 cuttings) .29 hrs./acre at $.63/hr, .73 .13 .73
Rake .25 hrs,/acre at $,63/hr, .60 .60 .60
Baling $.16/bale (custom) 11.84 15.68 17.28
Hauling $.08/bale {(custom) 5,92 7.84 8.64
TOTAL HARVEST COST 19.09 24,85 27 .25
Total Variable Cost 20.49 32.97 35.37
Gross Less Returns to land,
vield Yield Price returns variable labor, capital,
estimate—~ per acre Unit per unit per acre costs and management
Dollars Dollars Dollars Dollars
A 2.4 ton 25.12 60.29 20,49 39.80
B 3.2 ton 25,12 80,38 32.97 47.41
C 3.5 ton 25,12 87,92 35.37 52.55

a/ See Appendix Table XII.

2/ A, customary management; B, good management; C, farmer estimate.
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APPENDIX TABLE XX

ESTIMATED VARJABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE
OF BROOMCORN GROWN ON McIAIN, REINACH AND YAHOLA SOILS
IN SOUTHCENTRAL OKLAHOMA
(Grady-McClain Area)

Cost
Item per acre
' Dollars
a/ _C
TOTAL FREHARVEST COST— $ 8.81
Harvest Costh/ ‘
Cutting .229 tom at 92,60 hrs./ton ($1.00/hr.) 21,21
Hauling in .229 ton at 13.76 hrs./ton 3.15
Threshing
Labor .229 tom at 19.68 hrs./tom 4.51
Machine (seeder) .229 ton at $10.00/ton (custom) 2.29
Baling '
Labor .229 ton at 13 man hrs./ton 2,98
Mach17e(custom)°/ 229 ton at $5.00/ton 1.15
wired .229 ton at $1.50/ton .34
Hauling to mkt. .2289 ton at $5.00/ton 1.15
Machinery repair, gas, oil, lubrication & hrs./acre at $.47/hr. 94
TOTAL HARVEST COST $37.72
Total Variable Cost 46,53
Gross Less Returns to land,
Yield Yield Price returns variable labor, capital
estimate~" per acre Unit per unit per acre costs and management
Dollars Dollars Dollars Dollars
C 229 ton 366 83.81 46,53 37.28
(4.4 acres/tomn) €/
0229 ton 412?&"/ 9403.5 4‘6°53 470872
229 ton 300+ 68,70 46,53 22,17
a/ See Appendix Table XILI.
b/ Harvest cost per ton may deviate considerably from this estimate, depend-
ing upon yield, stand, etc.
¢/ Usual custom rate $1.00 per bale for machine. Assume 400 lbs. per bale.
d/ Wire cost $.30 per bale.
e/ ¢, farmer estimate.
£/ AVerage price of upper two quartiles ($412) and of lower two guartiles

($300), 1947 to 1956,
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APPENDIX TABLE ¥XI

ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE OF CORN
GROWN ON McIAIN, REINACH AND YAHOLA SOILS
IN SOUTHCENTRAL OKLAHOMA
{Grady-McClain Area)

Ttem

Cost per acre

TOTAL PREHARVEST COSTE

Harvest Cost
Picking (custom)
Hauling (custom) $.05/bu.
TOTAL HARVEST COST
Total Variable Cost

Dollars

/ A B c
4,10 12,98 12.98

4 .25 4.25 4,25
1,10 2.20 2.15
5.35 6.45 6.40
9.45 19.43 19.38

Gross Less Returns to lamnd,
Yield Yield Price returns variable labor, capital
estimate=" per acre Unit per unit per acre costs and management
Dollars Dollars Dollars Dollars
A 22 bu, 1.46 32.12 9.45 22,67
B 44 bu, 1.46 6b 24 19.43 44 .81
C 19,38 43.40

43 bu. 1.46 62,78

a/ Seé.Appendix Table XIV.

b/ A, customary management; B, good management;

C, farmer estimate,



APPENDIX TABLE XXTI

ESTIMATED VARTABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE OF WHEAT
GROWN ON McILAIN, REINACH AND YAHOLA SOILS
IN SOUTHCENTRAL OKLAHOMA
{Grady-McClain Area)

Item : Cost per acre
Dollars
N
TOTAL PREHARVEST COST=" 3,70 . 8.14
Harvest Cost
Combining (custom) 4,00 4,00 4,00
Hauling (custom) $.05/bu, .60 .80 1.10
TOTAL HARVEST COST 4 .60 4.80 5.10
Total Variable Cost 8.30 12,94 13.24
Gross Less Returns to land,
Yield Yield Price returns variable labor, capital
estimate~' per acre Unit per unit per acre costs and management
Dollars Dollars Dollars Dollars
A 12 bu, 2.06 24,72 8.30 16.42
B 16 bu, 2,06 32,96 12,94 20.02
c 22 bu, 2.06 45,32 13.24 32,08

é/ See Appendix Table XV.

b/ A, customary management; B, good management; C, farmer estimate.
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APPENDIX TABLE XXITIL

ESTIMATED VARIABLE PRODUCIION COSTS AND RETURNS FROM AN ACRE OF GRAIN
SORGHUM GROWN ON McIAIN, REINACH AND YAHOLA SOILS IN SOUTH-
CENTRAL OKLAHOMA
(Grady-McClain Area)

Ttem Cost per acre
Dollars
a/ A B c
TOTAL PREHARVEST COST— 2.83 T.27 7.27
Haxrvest Cost
Combining (custom) 4.00 4.00 4.00
Hauling (custom) $.05/bu. 1.10 1.40 1.35
TOTAL HARVEST COST 5.10 5.40 5.35
Total Variable Cost 7.93 12.67 12,62
Gross Less Returns to land,
Yield Yield Price returns variable labor, capital
estimate~ per acre Unit per unit per acre costs and management
: Dollars Dollars Dollars Dollaxs
A 22 bu, 1.22 26.84 7.93 18.91
B 28 bu., 1.22 34.16 12.67 21.49
C 27 bu. 1.22 20,32

32.94 12.62

a/ See Appendix Table XVI.

b/ A, customary management; B, good management; C, farmer estimate.
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APPENDIX TABLE XXIV

ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE OF BARLEY
GROWN ON McTAIN, REINACH AND YAHOLA SOILS
IN SOUTHCENTRAL OKLAHOMA
(Grady-McClain Area)

Cost
Item per acre
Dollars
TOTAL FREHARVEST COST- T7.87
Harvest Cost
Combining (custom) 4,00
Hauling (custom) $.05/bu, 1.40
: TOTAL HARVEST COST 5.40
Total Variable Cost 13.27
Gross Less Returns to land,
Yield Yield Price returns variable labor, capital
estimate— per acre Unit per unit per acre costs and management
Dellars Decllars Dollars Dollars
C 28 bua, 1.06 29.68 13.27 16,41

a/ See Appendix Table XVII.

b/ C, farmer estimate.
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APPENDIX TABLE XXV

ESTIMATED VARIABLE PRODUCTION COSTS AND RETURNS FROM AN ACRE OF OATS
GROWN ON McLAIN, REINACH AND YAHOLA SOILS
IN SOUTHCENTRAL OKLAHOMA
(Grady=McClain Area)

Ttem ~ Costs per acre
Dollars
a/ A B C
TOTAL PREHARVEST COST=" 3.31 7.75 1.15
Harvest Cost
Combining (custom) 4,00 4.00 4,00
Hauling (custom) $.,05/bu. 1.40 1.80 1.70
TOTAL HARVEST COST 5.60 5.80 5.70
Tetal Variable Cost 8.71 13.55 13,45
Gross Less Returns to land,
Yield Yield Price returns variable labor, capital
estimate— per acre Unit per unit per acre costs and management
Dollaxs Dollars Dollars Dollars
A 28 bu, .79 22,12 8.71L 13.41
B 36 bu, e 28 .44 13.55 14.89
C 34 bu, .19 26.86 13.45 13.41

a/ See Appendix Table XVILII,

b/ A, customary management; B, good management; C, farmer estimate.
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APPENDIX TABLE XXVI

BROOMCORN ACREAGE, YIELD, PRODUCITION,PRICE AND VALUE FCR
: OKLAHOMA (1919-1956)&/

Yield per Season's
Acreage harvested Pro- average Farm

Planted Harvested acre duction price value
Year (1,000 acres) (Pounds) (Tons) per tom ($1,000)
1919 233 307 35,800 145 5,191
1920 178 250 22,200 114 2,531
1921 146 330 24,100 67 1,615
1922 195 210 20,500 214 4,387
1923 273 240 32,800 153 2,018
1924 246 369 45,400 84 3,814
1925 120 210 12,600 132 1,663
1926 ‘ 169 350 29,600 71 2,102
1927 Fo 106 370 19,600 98 1,921
1928 128 360 23,000 109 2,507
1929 152 125 287 17,900 119 2,130
1930 208 164 220 18,000 80 1,440
1931 167 144 290 20,900 51 1,066
1932 180 - 150 250 18,800 39 733
1933 127 103 225 11,600 106 1,230
1934 188 135 140 9,400 153 1,438
1935 284 210 210 22,000 83 1,826
1936 80 100 170 8,500 131 1,114
1937 132 100 300 15,000 70 1,050
1938 95 76 310 11,800 71 838
1939 75 61 268 8,200 105 861
1940 95 84 310 13,000 71 923
1941 63 60 340 10,200 135 1,377
1942 65 62 385 11,900 180 2,142
1943 67 58 325 9,400 291 2,735
1944 115 109 375 20,400 230 4,692
1945 91 80 290 11,600 275 3,190
1946 110 . 102 295 15,000 305 4,575
1947 82 75 320 12,000 310 3,720
1948 65 59 300 8,800 325 2,860
1949 80 T2 295 10,600 255 2,703
1950 67 59 320 9,400 380 3,572
1951 91 83 215 13,100 450 5,895
1952 96 87 295 12,800 450 5,760
1953 115 97 300 14,600 325 4,745
1954 92 78 215 8,400 415 3,486
1955, 116 105 325 17,100 228 3,899
1956~ 65 220 7,200 480

a/ Source: United States Department of Agriculture, Agricultural Statisti-
cian (Oklahoma City, Oklahoma). "Broomcorn,”™ Statistical Bulletin Ne.
155, USDA; Agricultural Marketing Service (Washington, D. C. February,
1955). :

b/ Preliminary.



87 ..

APPENDIX TABLE XXVII

BROGMCORN ACREAGE, YIELD, PRODUCTION, FARM PRICE AND VALUE
FOR THE UNITED STATES (1929-1956)2/

Season’s

Acreage Yield average price Farm
Year harvested per acre Production per short ton value

(1,000 acres) (Pounds) (Short Tons) Deollaxs (1,000)
1929 310 304.5 47,300 114,52 5,417
1930 392 260,8 51,100 66.26 3,386
1931 314 313.7 49,300 44 .81 2,209
1932 313 261.8 40,900 37.04 1,515
1933 277 216.5 30,000 102,00 3,060
1934 305 188.9 28,700 164.43 4,719
1935 501 247.1 61,800 73.75 4,558
1936 309 231.4 35,800 116.03 4,154
1937 282 298 .2 42,100 70,14 2,953
1938 267 280.3 37,500 62.13 €,330
1939 228 263 30,000 107.00 3,204
1940 298 295 43,900 66.00 2,897
1941 250 370 46,300 119.00 5,498
1942 230 339 39,000 174,00 6,776
1943 244 298 36,200 267.00 9,663
1944 382 362 69,200 215.00 14,862
1945 286 281 40,300 259.00 10,420
1946 300 291 43,500 . 292.00 12,686
1947 235 292 3,400 300.00 10,323
1948 207 291 30,000 308.00 9,233
1949 291 314 45,700 214.00 9,771
1950 216 257 27,700 367.00 10,156
1951 267.5 258 34,500 436.00 . 15,033
1952 263 242 31,800 401.00 12,751
1953 268 239 32,000 335.00 10,719
1954 260 220 28,600 364,00 10,401
1955 316.9 278 44,000 223,00 9,795
1956 203.4 200 20,300 445,00 9,038

2/ Source; United States Department of Agriculture, Agricultural Estimates
Division, Agricultural Marketing Service (Washington, D. C., December,

1956) ,
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APPENDIX TABLE XXVIIL

BROOMCORN EXPORTS, IMPORTS AND SUFPLIES FOR
THE UNITED STATES (1929-1955)&/

Imports Supplies

Exports Minus (Production plus
Year Imports (Short tons) Exports Imports minus EXports)
(Short tons) (Short Tons
1929 0 4,896 - 4,896 42,404
1930 0 4,931 - 4,931 46,169
1931 11 4,517 = 4,506 44,794
1932 0 3:758 = 3,758 37,142
1933 0 3,791 - 3,791 26,209
1934 3,398 2,651 747 29,447
1935 2,646 2,243 403 62,303
1936 969 2,890 = 1,921 33,879
1937 363 1,950 - 1,587 40,513
1938 96 1,903 - 1,807 35,693
1939 104 2,186 - 2,082 27,918
1940 23 2,685 - 2,662 41,238
1941 360 3,127 - 2,767 43,533
1942 432 4,303 - 3,871 35,129
1943 796 2,969 - 2,173 34,027
1944 4,770 1,878 2,892 72,092
1945 1,104 3,799 - 2,695 37,605
1946 5,224 2,342 2,882 46,382
1947 2,951 1,282 1,669 36,069
1948 4,660 1,533 3,127 33,127
1949 1,168 2,197 = 1,029 44,671
1950 2,997 3,162 = 165 27,535
1951 5,131 1,795 3,336 37,836
1952 5,943 1,519 4,424 36,224
1953 3,618 1,015 2,603 34,603
1954 5,251 1,307 3,944 32,544

1955 973 1,998 - 1,025 42,975

g/ Source: United States Department of Agriculture, Agricultural Estimates
Division, Agricultural Marketing Service (December, 1956)



89

VITA

Luther Gilber; Tweeten
Candidate for the Degree of

Master of Science

Thesis: VARIABILITY IN BROOMCORN PRICES AND LAND USE ADJUSTMENTS IN
SOUTHCENTRAL OKLAHOMA

Major Field: Agricultural Economics
Biographical:

Personal data:; Borm in Las Vegas, New Mexico, December 4, 1931, the
son of Gilbert B, and Mae E. Tweeten.

Education: Attended grade school at Mt. Valley District No. 1, and
Lake Mills Public School, Lake Mills, Iowa; graduated from Lake
Mills High School in 1950; received the -Associate of Science
degree from Waldorf College, Forest City, Iowa in May, 1952;
received the Bachelor of Science degree from Iowa State College,
Ames, Iowa, with a major in Agricultural Education, in June,
1954; completed requirements for the Master of Science degree
in November, 1957.

Professional Experience: Served in the United States Army from
June 1954 to June 1956. Research Assistant, Oklahoma State
University, July 1956 to September 1957,



THESIS TITLE: VARTABILITY IN BROOMCORN PRICES AND IAND USE ADJUST-
MENTS IN SOUTHCENTRAL OKLAHOMA

AUTHOR: Luther G. Tweeten

THESIS ADVISOR:; William B. Back

The content and form have been checked amd approved by the author
and thesis advisor. The Graduate School Qffice assumes nc respon-
sibility for errors either in form or content. The copies are sent
to the bindery just as they are approved by the author and faculty
advisor.

"TYPIST: Mrs., Gwendol §, Martin

96



