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PREFACE 

Much of the research reported in this dissertatton is part of a 

larger study being conducted by a Great Plains Regional Committee (GP 5). 

The GP 5 study is concerned with the development of estimated area 

supplies of agricultural commodities for the Gr:eat Plains Area. 
;-:&~ 

The Oklahoma Extension Service gave both moral and financial 

assistance over a period of many years, making my graduate program 

possible. I am very grateful to the Farm Foundation, Ch.icago, 111 inois, 

which extended financial support to me during my graduate program. 

Several people have provided assistance and made substantial 

contributions throughout the entire period of study. Dr. Odel I L. 

Walker, chairman of my graduate advisory committee, is due special 

acknowled9emenf for his counsel and patience. Dr. James S. Plaxico, 

Head· ~f the b~partment of Agricultural Economics, offered much encour-
ri 

agehfEtr\t before and during my period of residence. Other memb,ers of my 

graduate advisory committee, consisting of Dr. John W. Goodwin, 

Dr. Daniel D. Badger, Dr. Ju~ian H. Bradsher and Dr. Carl E. Marshal I, 

offered many he lpfu I suggestions throughout my graduate prngram. 

Other people who made significant contributions to this study are: 

Dr. Larry Connor, Economic Research Service, who developed the basic 

data; Pat Cundiff and Martha Hurst, Statistical Laboratory of the 

Agricultural Economics Department, who assisted in the I inear program-. 

ming process; Linda Patterson, Biddy Sumners, and Barbara Butler~ who 
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typed the several pre I iminary drafts; and Margaret Morrison, who typed 

the final version of the thesis. 

Any accomplishment represented by the completion of this thesis 

should be considered a tribute to the support and special considerations 

extended me by my wife Beverly, my children Bi I I, Nancy and Gayle, and 

by my pa~ents Mr. and Mrs. John Brant. 
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CHAPTER I 

INTRODUCTION 

This study is concerned with increasing the uses of data obtained 

from area agricultural supply function research studies. Usually, 

research studies concerned with area supply functions are conducted for 

the purpose of providing information to use in anticipating macroadjust-

ments and in mak i ng policy dec isi ons . However, this study emphasizes 

the use of data obta ined from agricultural area supply research in 

improving individual farmer deci~ion .making. 

The development and use of area supply functions have been the sub

ject of considerable research and ample I iterature. 1 An area supply 

function may be developed through the use of time series or cross sec

t ional data. 2 When the supply functions are determined by time series 

1Production and Resource Response Group, Production Adjustments 
Branch, FPED, ERS, USDA, Nat ional Model Study Guide (Washington, D. C., 
Revised August, 1964). 

S-42 Techn ical Committee, Cotton: Supply, Demand, and Farm 
Resource Use (Southern Cooperative Series Bu.1 letin, No. 110, 
Fayettevi I le, November, 1966). 

W. B. Sundqqist et al., Equilibrium Analysis of Income-Improving 
Adjustments on Far;ms in the Lake States D·airy Region (Univ. of Minn. 
Agr. Exp. Sta. Tech." Bui I. No, 246, October, 1963). 

James S. Plaxico and John W. Goodwin, "Adjustments tor Efficient 
Organization of Farms in Selected Areas of the South," Southern Agri
culture - Its Problems and Pol icy Alternatives (Raleigh, 1961). 

2James S. Plaxico, "Aggregation Supply Concepts and Firm Supply 
Functions," Farm Size and Output Research (Southern Cooperative Series 
Bui letin 56, Sti I lwater, 1958), p." 85 . 
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data, the researcher assumes that the magnitude and importance of the 

variables wi 11 continue for the period under study as in the past. 

Because of rapid changes in technology these variable conditions are not 

always continuous in nature and internal adjustments are made by the 

firm to meet these changes. 

The impact of technology and the adjustments made by the firm are 

more readily discernable when supply functions are obtained through the 

use of aggregated firm responses. This procedure requires the develop-

ment of the typical or representative firm which can be used to repre-

sent the area under study. The information obtained by studying the 

representative firm is then expanded to determine the area supply 

response. 

Severa! difficulties are encountered In aggregating representative 

farms for area supply purposes. Most of the problems can be grouped 

together as contributing to "aggregation bias." This study wi 11 use 

Frick and Andrews' definition of aggregation bias as being the "differ-

ence between the area supply function as developed from the summ9tion of 

I I near programming solutions for each individual farm in the area; and 

summations for a smaller number of 'typical I or 1 benchmark 1 farms. 113 

Representative farms may be identified accordlng to various 

characteristics such as type of farm (crop or I ivestockl, resource 

restrictions (capital or land), size of farm, or a combination. The 

problem becomes one of which characteristlcs are to be identified by the 

representative farm to give the minimum amount of aggregation bias. 

3George Frick and Richard A. Andrews, "Aggregation Bias and Four 
Methods of Summing Farm Supply Functions," Journal of Farm Economlcs, 
Vol. 47, No. 3 (August, 1965), p. 696, 



In developing a representatlve farm for I inear programming, it Is 

necessary to determine the relevant input-output coefficients for each 

of the farm enterprises or activltieso 4 If incorrect input-output 

coefficlents are used, aggregation bias may occur throu9,h specification 

·5 
error even though the representative farm is defined appropriately. 

When the expense, time and resources used in developing and 

appropriately defining representative farms are considered, It Is only 

prudent that any Information obtained should be used as extensively as 

3 

posslbleo Information obtained in aggregation studies involving I inear-

ly programmed representative farms can be uti I lzed for making managerial 

decisions concerning economic adjustments for actual farms In the area 

under study. Since few actual farm situations would be Identical with 

the defined representative farm, interpreting the programmed results 

such that the interpretation can be appl led to other situations presents 

a problem. Thus, it ls important in establishing studies for area 

supply response that attention be given to the complementary aspect of 

data use, 

Objectives 

The major purpose of this study is to examine the use of the 

representative farm concept as a research technique in developing area 

4 Richard Day, "On Aggregating Linear Programming Models of 
Production," Journal of Farm Economics, Vol. 45, No, 4 (November, 
1963), pp, 797-813. 

5Randolph Barker and Bernard F, Stanton, "Estimation and Aggrega
tion of Firm Supply Functions~" Journal of Farm Economics, Vol, 47, 
No. 3 (August, 1965), p, 704. 
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agricultural supply response and as a means of applying such research 

results in farm management education, 

The specific objectives of the study are to: 

I. Demonstrate the use of representative farms and i I lustrate the 

effect of different methods of defining representative farms on 

area agricultural supply estimates in the Panhandle of 

Oklahoma, 

2, Develop techniques for adapting programmed representative farm 

solutions to different farm resource situations with minimum 

loss of optimality. 

Area of Study 

The study area ls the High Plains, dryland cropland area of the 

Oklahoma Panhandle. It includes al I of the thre8-county Panhandle area 

(Cimarron 1 Texas, and Beaver Counties) except the Roi I lng Red Plains of 

eastern Beaver County (Figure 1). Due to the differences in problems of 

adjustment, the irrigated cropland and the land areas which are predomi-

nant I y range have specif i' ca I I y been exc I uded from th Is study, The 

excluded irrigated acreage would account for approximately 5 per cent of 

the total High Plains cropland In the Oklahoma Panhandle. The excluded 

range acreage would amount to approximately 20 per cent of the total 

native pasture and range land in the area, 

Thornthwalte classified the Oklahoma Panhandle area as semi-arid 

according to his average annual preclpitatlon effectiveness index, 6 The 

. 6c. W. Thornthwalte, "An Approach Toward A Rational Classification 
of Climate," Geographlc Review, 38 (1) (1948), pp, 55-94, 
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annual rainfal I varies from approximately 16 inches at the western 

edge of the area to approximately 19 inches at the eastern edge, 

Considerable variation may occur In the year-to-year amounts of ralnfal I 

received o 

The growing season is approximately 180 days ln length for the 

Oklahoma Panhandle, The first ki 11 lng frost can be expected about 

October 20 and the last kl I I Ing frost about Apri I 25, 



CHAPTER I I 

RESEARCH PROCEDURE 

The study objectives require that (1) optimum organizations for 

farm resources 1n a given farming area be determined and (2) the optimum 

organization results be projected into area aggregates and techniques 

be devised for adapting these organizations back to specific farm units. 

It Is anticipated that the two steps wl I I interact, because the set of 

farm resources for which optimum organizations are obtained wi 11 affect 

the aggregate and individual farm results. 

Research procedures, hypotheses and assumptions to be discussed In 

this chapter provide a background for operational techniques introduced 

in succeeding chapterso Major attention is given to: 

Io The concept of representative' farmso 

2o The use of I I near programming as a research tool. 

3o The operational I imitations imposed by institutional restraints, 

economic conditions, and the avai labi I ity of resources and 

activity alternatives. 

The Representative Farm Concept 

The representative farms in this study are identified s1x different 

ways on the basis of soi I capabi I ities and type of farm organization. 

The linearly programmed optimum solution for each set of representative 

farms is then used to obtain aggregate area supply estimates for wheat, 

7 
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grain sorghum and beef . These aggregated area supplies are examined to 

determine their sensitivity to price changes as reflected by changes in 

farm organization. The comparison and discussion of the aggregated area 

supp ly estimates are presented in Chapter I I I. 

Adaptation techniques are applied to the optimum solution of 

linearly programmed representative farms in an attempt to produce 

opt imum solut ions for alternative resource situations. The adaptation 

techn iques are discussed in Chapters IV and V. 

The farm fi rm's objectives and planning horizon are included in the 

representat i ve farm concept. It is assumed that the farm firm's objec

ti ve is prof i t max imizat ion . The p lann i ng horizon is assumed to be long 

enough to a l low investment in i ntermediate term assets, such as machin

ery, requ i red t o car ry out ind ivi dual plans . A family-type farm opera

t ion is env is ioned with most, i f not al I, the labor being supplied by 

members of t hat fam i ly . 

Although i t is assumed that the representat i ve farm is owner

operated, it i s recogn i zed that th is condit ion does not necessarily hold 

now or in the fu t ure . The assumpt ion of owne r-operated farms is a 

conven ient, rathe r t han a necessary, assumpt ion for this study. Equi

l i br i um theory unde r perfect compet i tion posits that returns to factors 

of production mus t be equal within and between firms for general 

economic equ i l i bri um to be ach ieved. Therefore, returns to management 

and land are assumed the same regardless of whether the tenure situation 

i s owner-oper ated or renter-managed. 



The Linear Programming Tool 

The solutions obtained in this study are derived through the 

maximization process of the I inear programming technique. Monetary 

returns to land, labor, capital and management are maximized for the 

representative farms studied, subject to the restrictions imposed. 

Although profit is maximized, other family goals and objectives 

are included in obtaining the optimum solution through the use of 

restrictions in the problem. In this case, the goals and objectives 

include I imitations of the farm enterprises that are considered and 

the amount of labor that is avai I able for the farm operation. 1 

In this study, use is made of a parametric pricing feature 

9 

avai I able in some I i_13ear programming systems. This feature permits the 

changing of one product price by specifying increments over a given 

price range while holding the other-product prices constant. Thus, 

the stabi I Jty of a given farm organization can be observed over a range 

of product prices. 

Operational Limitations 

The operational I imitations imposed upon this model are in the 

form of (1) institutional constraints, (2) economic conditions, 

(3) availability of resources and (4) activity alternatives. 

These limitations determine the type and size of farm organization 

possible in this study. The representative farm concept requires that 

1 The terms "enterprise" and "activity" were used i nterchangeab I y 
throughout this study. 
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these I imitations permit the formation of organizations actually in or 

suited to the area. 

The institutional framework assumes that no restraints are placed 

on the amount of capital that may be borrowed, the amount of labor 

hired, the quantity of hay purchased, or the number of I ivestock handled. 

Restraints are placed on farm size and only land-based I ivestock enter-

prise alternatives are considered. Government controls and allotments 

are not included. Crop enterprise acreages are I imited only by the 

amount of avai I able cropland. Firms are assumed to operate within this 

institutional framework to maximize returns under the assumption of 

perfect competition. 

In projecting economic conditions to 1970, it is assume~ that 

current agricultural adjustment conditions wi 11 prevai I. These condi-

tions are typified by constant pressure on the farm operator to adopt 

new technology which is usually labor-saving and capital-using, to carry 

on enterprises under the hazardous production conditions of the semi-

arid climate of the area and to improve management and decision-making 

ski I Is. 

The prices used are those expected to prevai I in 1970. Prices are 

based on the 1961-63 average price projected to 1970 (Appendix Table IV). 

The projection procedure is out I ined In the GP 5 Price Appendix. 2 

Prices for factors of production are considered constant throughout this 

analysis. Prices paid and received by farmers are shown in Appendix 

Tables V and VI. 

2 M. D. Skold, D. 0. Anderson, and J. S. Wehrly, nPrices Paid and 
Received," Procedural Manual for a Regional Supply-Response Study 
(January, 1965), Appendix A. 
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Through the use of parametric programming, the effect of different 

product prices can be observed. Wheat prices were varied over a $2 per 

bushel price range (from 50 cents per bushel to $2.50 per bushel) while 

holding grain sorghum price constant at $1.74 per hundredweight. Live-

stock prices are not varied but are adjusted for seasonal variation and 

market classes (Appendix Table VI). 

To estimate the enterprise machinery costs, it is assumed th.at the 

machinery complement consists of one four-plow tractor plus auxi I iary 

equipment. This complement of machinery ancj the .assoc.i ated cost esti-

mates are shown in Table 1. The four-plow machinery comple~ent is 

considered adequate for the size of farm considered. 3 Variable costs 

associated with machinery use are included in the enterprise budgets. 

Total machinery costs per unit of an enterprise may be obtained by 

uti Ii zing the estimates in Table VI and Appendix Table I I I. Since 

custom harvesting is assumed, 9 1 I machinery harvest costs are included 

in the custom charge. 

Certain enterprise machinery and equipment costs, once incurred, 

become fixed to the farm ~hether the enterprise is continued or not. 

For the purpose of this study, however, it is assumed that these costs 

wi I I not be incurred unless the enterprise is to be continued. This is 

not a stringent assumption since it is common in this area for machinery 

and equipment to be used over.a wide range of enterprises. Further, 

machine services are available from sources other than ownership and at 

approximately the same cost. These costs are shown as allocable fixed 

3odel I L. Walker:, Machinery Combinations.for. Oklahoma Panh:andle 
Grain F·arm~. (Oklahoma State University Experiment Station Bui letln B-630, 
St i 11 water, 1964) . 



TABLE I 

ESTIMATED 1970 COSTS AND INVESTMENT REQUIREMENTS FOR ONE FOUR
PLOW TRACTOR MACHINERY COMPLEMENT, HIGH PLAINS 

AREA, OKLAHOMA PANHANDLE 

12 

Machine 

Average 1 
Annual 
Investment 

Annual2 
Fixed Costs 
Per Acre 

Machine3 
Vari ab I e Costs 

Per Acre 

One Four-PI ow 
Tractor Machinery 
Complement 

Tractor, four-plow 

Chi se I , 15 ft. 

Cultivator, 4 row 

Ori 11, 16-10 

Harrow, 4 section 

Li s te r, 4 row 

Oneway, 15 ft. 

Total 

2,344.20 

579.60 

295.80 

511 • 20 

121 . 20 

414,00 

697. 20 · 

4,963.20 

Do I I ars 

0.4084 0.8975 

0. 112 0.057 

0.047 0. 131 

0. 167 0.202 

0.014 0.003 

0. 157 0. 143 

0. 148 0.096 

Source: Based on Harry H. Hal I et al., Resource Requirements, Costs, 
and Expected Returns; Alternative Crop and Livestock Enterprises; 
Oklahoma Panhandle, (Oklahoma State Univ. Exp. Sta. Proc. Serles P-459, 
Stl I !water, 1963) and M. D. Skold, D. 0. Anderson, and J, S. Wehrly, 
!'Prices Paid and Received," (Procedural Manual for a Regional Supply
Response Study, January, 1965), Appendix A. 

1The average annual investment is the projected 1970 price divided by 
two. 

2 1t is assumed that machines wi I I be used enough to wear out during 
the i r use f u I I I f e, 

3Machine variable costs figures do not include any power costs. 

4Tractor annual fixed costs are computed on per hour of use basis. 
Assumes the tractor wi I I be used enough to wear out during its useful 
Ii fe. 

5Tractor variable costs are computed on per hour of use basis. 
(Inc I udes gas, oi I and repairs.) 
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costs In the enterprise budgets. Any fixed cost that cannot be assigned 

to a given enterprise(s) ls considered as part of general overhead cost 

attributed to the whole farm. 

The sol I characteristics of the High Plains area of the Oklahoma 

Panhandle were determined during the Tertiary geologic period, when 

extensive erosion of the Rockies left a surface covering of about 50 to 

300 feet over the old terrain. Subsequent erosion along the Beaver and 

4 Cimarron River has removed much of the covering down to bedrock. 

The cropland soi Is were categorized into two broad classifications, 

(1) clay loam soils which were subdivided into tour productivity classes 

and (2) sandy soi Is which were subdivided into three productivity 

classes. Soi Is within a given productivity class have similar yield 

capabi I itles and physical characteristics and require the same general 

management practices, 

The clay loam soi I productivity classes are Ca, Cb, Cc, and Cd. 

The Ca soi! consists prlmari ly bf the Richfield loam soi I serf es, The 

Cb soi I consi.sts principally of the Richfield clay learns of Texas 

County, The Cc and Cd soi Is are associated with the shallower, drought-

ler Mansker soi Is, 

The sandy soi I productivity classes are Sa, Sb and Sc\ The .Sa soi Is 

are prlmari ly the Beaver and Texas County sandy sol Is that do not 

require intensfve management to prevent wind erosion, The Sb .soi Is are 

essentially the same soi Is series as the Sa soi Is but are found in 

Cimarron County where there is lower rainfal I. The Sc soi Is are subject 

4 Fenton Gray and H. M. Gal lowayf Soi lsof Oklahoma (Oklahoma 
Experiment Station Misc. Pub I. MP-56f Sti I I water, 1959), p. 49. 
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to severe wind erosion and Include the Dalhart loamy, fine sand soils of 

Texas and Cimarron Countyo The number of acres of each productivity 

class Is presented In Table I I. Extensive ranching areas and the lrri-

gated cropland acres are excluded from thls study. 

Sol I resource data used were the current data aval I able from the 

Soi I Conservation Service and the Economic Research Service of the 

United States Depariment of Agriculture. 

Crop and grazing yields were derived for each of the productivity 

classes and represent expected yields for 1970 (Table 111 )0 Projected 

1970 yields are based on long-time average yields on harvested acres 

using the improved practices expected to prevai I at that timeo 

The large var!ation in amount and distribution of rainfal I in the 

' study area often forces abandonment of a relatively large acreage of 

crops. Sizeable additional acreages are Intentionally fallowed as a 

means of storing soi I moistureo Because of these factors, 20 per cent 

of the available cropland is considered as not being harvested each year. 

The various resource combinations used in defining the different 

representative farms in this study are designated as RHS (Right Hand 

Side) and assigned an Identification number during the I inear program~ 

ming process. For the sake of brevity, this method of Identification of 

the different representative farms Is used throughout the studyo Thus, 

RHS 6 designates a specific representative farm with a given resource 

situation, whl le RHS 5 identifies another representative farm with a 

different resource sltuatton. 

The data used for the input, output and cost information in the 

crop and I ivestock budgets were based on two Oklahoma Experiment Station 



TABLE I I 

ESTIMATED ACRES OF DRYLAND CROPLAND AND NATIVE RANGE AND 
PASTURE BY PRODUCTIVITY CLASSES, HIGH PLAINS 

AREA OF OKLAHOMA PANHANDLE1 

Cla:y: Loan Soi Is 
Class Acres 

Ca 101 , 640 

Cb 698,366 

Cc 212,923 

Cd 324, 196 

Total 
Cropland 1,337,125 

Natl ve Range 
and Pasture 567,347 

Sand:y: 
Class 

Sa 

Sb 

Sc 

Total 
Cropland 

Natl.ve Range 
and Pasture 

Sol Is 
Acres Total 

107,613 

49,091 

42,151 

198,855 1,535,980 

616,039 1,183,386 

Source: Based on Oklahoma Conservation Needs Committee, Qklahoma Soi I 
and Water Conse rvatlon. Needs Jnv~ntory ( St i I Iwate r, 1962). 

1Jncludes only the High Plains d~yland cropland and native p9sture and 
range; excluded are the Rolling Red Plains of Beaver County and irri
gated cropland and I lvestock ranches. 
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TABLE I I I 

ESTIMATED 1970 DRYLAND CROP AND GRAZING YIELDS BY SOIL 
PRODUCTIVITY CLASS, HIGH PLAINS, 

OKLAHOMA PANHANDLE 

Productivity Class 

16 

Crop Unit Clay Loam Soi Is Sandy Soi Is 

Ca Cb Cc Cd Sa Sb Sc 

Crop 1 

Wheat bu. 15o4 13.2 1LO 8,8 12, 1 7.7 5,5 

Gral n Sorghum cwt, 11.0 6,6 9.5 6,6 14.5 12,0 11.0 

Forage Sorghum ton 2,3 L7 2,0 L5 2,9 2,3 2.0 

Graz l ng 2 

Gra In Sorghum 
Stubble AUM ,2 .12 0 15 0 1 ,25 ,2 0,0 

Grazed Out Wheat AUM 2 0 1 L9 L7 1. 5 1. 7 1, 5 L2 

Fa 11 Grazed Wheat AUM ,3 ,25 ,2 0 15 ,3 ,2 0 18 

Forage Sorghum 
Stubble AUM 0 1 0 1 0 1 0 1 . 1 0 1 0,0 

Grazed Out Forage 
Sorghum AUM 1.7 1.4 L5 1,2 2.0 1.6 1, 2 

Reseeded Cropland 3 AUM LO ,9 ,8 ,7 ,9 ,8 ,7 

1The 1970 expected yields are based on harvested acres, Twenty per cent 
of total cropland ls assumed to be abandoned or in fallow. 

2Native Pasture and Range Grazing yield Is estimated at ,6 AUM per ~ere. 

3Grazlng yield ls assumed to begin with third year after reseeding, No 
yield Is assumed the first two years after reseeding. 
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pub I ications. 5 The data contained in these pub I ications were revised. 

and projected to obtain a 1970 estimate, which is the relevant date for 

the material contained in this study. The revisions are justified in 

view of more recent research and statistical information avai I able at 

this time. The final revisions were ma~9 in consultation with personnel 

of the Oklahoma State University Agronomy Department, Agricultural 

Economics Department, Coope-ative Extension Service and the Economic 

Hes:ea rch Service of the United States Department of Ag r i cu I tu re. 

The amount of operator's labor available and the enterprise 

requirement for labor are grouped. into four time periods: ( 1) January -

Apri I, (2) May - July, (3) August - September and (4) October - December. 

The periods were specified in this manner to coincide with labor use 

periods of the various activities. 

Operator labor used in management time is not included in either 

the available labor shown in Table IV or in the enterprise requirements. 

Labor is considered to be that used in tractor driving, feeding of live-

stock, etc. Additional operator labor is required for making manage-

ment decisions. Limitations upon the .avai labi I ity of this type of 

labor depends principally on farm size, the production alternatives 

selected and managerial ski I I of the operator. These factors are not 

considered limiting for this type and size of r~presentative farm. 

5Harry H. Hall et al., Resource Requirements, Costs, and Expected 
Returns; Alternativ-e .Crop and Livestock Enterprises; Oklahoma Pal"l,handle 
(Oklahoma State Uni,~sity Experiment Station Processed Series p'...4-59~ 
Sti I !water, 1963). Also, Walker, pp. 4-34. 



TABLE IV 

AVAILABLE OPERATOR'S L.ABOR ASSUMED IN THE HIGH PLAINS AREA 
OF THE OKLAHOMA PANHANDLE BY PERIODS OF YEAR 

Period 

J an u a ry - A p r i I 

May - July 

August - September 

October - December 

Year I y Tota I 

1 Hours of Avai I able Operator's Labor 

538 

506 

352 

462 

1858 

1Assumes that the labor avai I able in other than management 
requirements is 22 working days per month except February when there 
a re 20 working days. Length of day is considered to be 6 hours per 
day during December - March; 7 hours per day during Apri I, May and 
November; and 8 hours per day during June - October. 

Activity requirements for harvesting labor were included in the 

18 

custom harvesting operation. Any additional labor required was assumed 

avai I able without I imit at $1.50 per hour. 

It is assumed throughout this study that capital is avai I able with-

out I imit at an interest rate of seven per cent. Although such things 

as equity ratio and operator's experience might ordinarily have an 

effect on capital avai labi I ity, it was felt that the operator manager 

could always obtain needed capital for any profitable enterprise. 

Capital requirements were specified in two ways: Cl) total capitat 

and (2) annual capital. Total capital represents the total amount of 

capital needed to carry out an activity and includes items such as the 

ful I purchase price of a steer. Annual capital is the amount of capital 
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used on an annual basis, I.e., the amount for which lnteiest would 

logically be charged. If the steer was kept only six months the annual 

capita I req u I rement wou Id be ha If of the tot a I capita I requirement, 

Total capital requirements wi I I always be equal to or greater than 

annual capital requirements. Interest charges for capital used were 

computed on the annual capital requirement. 

The crop activities considered are typical of those grown under 

dryland conditions in the Oklahoma Panhandle. Specialty crops, such 

as broom corn, were not considered as relevant alternatives due to the 

re I at i ve I y sma I I acreage p I anted and the atyp l ca I I abor and market 

situation. Of the cropping alternatives included, hard red winter 

wheat and grain sorghum were considered produced only for sale. 

Those crops grown for intermediate purposes, such as I ivestock 

feed, included forage sorghum (both baled and grazed out), wheat 

grazed out and reseeded native grass. Grazing was permitted unti I 

March 1 on wheat grown for grain without a reduction In yield. Grazing 

also was permitted on grain and forage sorghum stubble except for class 

Sc land which requires the stubble tor wind erosion control. Crop 

yields are shown In Table I I, 

The I lvestock production alternatives considered include nine 

buy-sel I feeder steer activities and five cow-calf activities. Al I 

feeder steer enterprise budgets assume the purchase of "good to choice" 

steers and the sale of "good" feeder steers. A one per cent death loss 

was used based on selling weight. Characteristics of the feeder calf 

enterprises are shown in Append!¥: Table I. 

The cow-calf activities include both fal I and spring calving 

alternatives. Al I calves sold were assumed to grade "good to choice." 
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Allowances were made in the enterprise budgets for normal herd replace

ments. Cow-calf enterprise characteristics are shown in Appendix 

Table 11" 



CHAPTER I I I 

AGGREGATION OF AREA SUPPLY ESTIMATES 

Area supply aggregates of wheat, grain sorghum, feeder cattle 

and lncome are estimated for the dryland cropland of the High Plains 

area of the Oklahoma Panhandle. These estimates were obtained by 

aggregating I inear programming optima for the representative farm 

situations, Three broad classifications of representative farm situa

tions are identified on the basis of (1) soil differences, (2) type of 

farm and (3) soi I differences plus type of farm, These classifications 

are used to obtain six d!fferent methods of defining the representative 

farms to represent the area resources, The effects of the different 

methods on area aggregates are then observed. Although the analysis In 

this chapter Is oriented to objective one, the representative f~rms 

developed are used in the succeeding chapters to estimate the organlza

t!on for "actual farms," 

Area supplies of different commodities are determined by the enter

prise organization of the indlvldual farm units, Given the farm unit 

objectives, the organization of enterprises wl 11 depend upon the rela

tive prices of the products sold (wheat, grain sorghum and beef cattle) 

and the resources ava l I ab I e, The c rite r la tor I dent i fy l ng rep resenta-

t l ve farms used in estimating area supplies and in farm management 

education are: 

21 



1. The representative farms should typify actual farm situations 

as to size, type and soil characteristics as indicated by 

direct knowledge of the area and data from the agricultural 

census and other sources. 

22 

2. The representative farms should produce an aggregate production 

which reflects responsiveness to changes in the prices of the 

major products. 

The farm size selected for the representative farms used in the 

aggregation phase ls 960 acres. This size of farm wi 11 uti I ize the one 

four-plow tractor and machinery complement common to this area. An 

exception to this size is made when the area commodity aggregates are 

determined by programming the whole area as one farm. Representative 

farm size is also varied when used in some of the adaptation techniques 

discussed in the succeeding chapters. 

Soi I Differences Classification of Representative Farms 

Representatlve farms are identified on the basis of sol I differences 

by four methods: 

L Two farms, (a) a clay farm designated RHS 2 and (b) a sand 

farm designated RHS 3. RHS 2 consists of 286 acres of native 

range and 539.1 acres of clay cropland. RHS 3 consists of 

187.4 acres of sand cropland and 725.8 acres of native pasture. 

The individual soil productivity classes for each RHS designa

are shown in Table V. 

2. One farm, a sand and clay farm designated RHS 1. RHS 1 con

slsts of 417.6 acres of native range, 377.51 acres of clay 

cropland, and 56.41 acres of sand cropland. 



TABLE V 

ALTERNATIVE RESOURCE SITUATIONS CRHS) INCLUDED IN THE STUDY 
HIGH PLAINS AREA, OKLAHOMA PANHANDLEl 

--
Resource Designations 

RHS 
2 3 4 5 6 7 8 9 14 15 23 

Acres 
Clay 

Cropland 377.51 539. 1 1,069,042 457.01 262.0 525.3 262.52 523.9 1,050.6 
Ca 28.64 41.0 81,100 34.67 19.9 39.9 19.93 39.7 79.8 
Cb 197.00 281.4 557,868 238.49 136.7 274.2 136.47 273.4 548.4 
Cc 60.31 85.7 170,801 73.01 41.9 83.5 41.89 83.7 167.0 
Cd 91.56 131.0 259,273 110.84 63.5 127. 7 63.73 127. 1 255.4 

Sand 
Crop land 56.41 187.4 159,742 68.29 39.2 525.3 188.1 78.3 433.922 

Sa 30.37 101.4 86,015 36. 77 21. 1 284. 7 101.9 42.2 
Sb 13.89 46.3 39,321 16.81 9.7 129.8 46.5 19.3 
Sc 12.15 39.7 34,406 14.71 8.4 110.8 39.7 16.8 

Native 
Pasture 417.6 286.0 725.8 1,183,386.6 303.3 583.7 303.3 303.3 396.78 1,117.3 606.6 417.6 

\abor resources tor al'I resour.ce designations except RHS 4 are as indicated in Table IV. RHS 4 has uni imited, free labor resources. 

2 1t is assumed that RHS 23 includes only average cropland not designated as sand or clay. 

24 

262.65 
142.35 
64.9 
55.4 

151.65 

N 
'vi 
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3, Whole area as one farm, a sand and clay farm designated RHS 4. 

RHS 4 consists of 1,069,042 acres of clay cropland, 159,742 

acres of sand cropland and 1,183,386.6 acres of native range. 

This farm also differs from others ln the group because labor 

restrictions are not made effective. 

4, One fa rm, des I gnated RHS 23 w l th just one crop sol I p roduc-

tivity class. RHS 23 consists of 433.92 acres of cropland and 

417.6 acres of native range. 

Two Farms, RHS 2 and RHS 3 

The two-farm method (RHS 2 and RHS 3) del lneates the sand resources 

of the area Into 848,848 representative farm units. The procedure to 

determine the number of units requl1red dividing the entire sand cropland 

and associated pasture acres by 960 acres, 

814,894 sand acres 
960 A. rep, fa rm s i z,e = 848.848 sand farms In the study area 

A simi Jar procedure was used to determine the 1,983.825 representa-

tlve farm units for the clay resources. 

The relat!ve size of the sol I productivity classes in the study 

area is maintained for the representative farms. For Instance, the 

814,894 acres of sand sol ls In the study area are composed of 13.2 per 

cent Sa cropland (107,613 acres , 6 per cent Sb cropland (49,091 acres), 

5.2 per cent Sc cropland (42,151 acres) and 75.6 per cent pasture 

(616,039 acres), Thus the 960 acre representative farm representing the 

sandy loam farm ls composed of 126,7 acres of Sa cropland (.132 x 960), 

57,6 acres of Sb cropland (.06 x 960, 49.9 acres of Sc cropland 

(,052 x 960) and 725.8 acres of pasture (.756 x 960). Al I resource 



sltuations (RHS) reflect a 20 per cent reduction ln cropland acres to 

a I I ow for the acres fa I I owed and abandoned, 

25 

The RHS 2 and 3 method of defining the representative farms created 

two different types of farming situations due to the amount of pasture 

associated with the sand and clay resources, The clay farm cropland and 

pasture percentages are 70,2 per cent and 29,8 per cent, respectively. 

Thls ratio is close to that normally found for actual crop farms in the 

area, The sand farm was made up of 24,4 per cent cropland and 75,6 per 

cent pasture, which is more nearly akin to a I lvestock farm or ranch 

s I tuat I on. Th us, us Ing the RHS 2 and 3 method to I dent I fy the rep resen

tat i ve farm by soi! differences has the partial effect of Identifying 

the farms on the basis of type of farm. However, the method probably 

incorrectly Implies the sand farms are primarlly livestock farms, 

One Farm~ RHS 1 

The second method (RHS 1) used to identify representative farms by 

so! I differences includes both the sand and clay resources in the same 

farm unit. The different soi I productivity classes are maintained in 

the same proportion as found in the whole study area. There are 

2832.673 representative farm units defined by this method, 

Whole Area as One Farm, RHS 4 

The third method RHS 4) is s1mi lar to the second method (RHS 1) 

except that the total area resources are considered as a single repre

sentative farm unit. Aval I able labor Is established In the I I near 

programming resource column at a high enough level to permit estimation 

of a I II except the custom I abor port I on of tota I agri cu I tura I I abor 

demand. 
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One Farm, One Productivity Class, RHS 23 

The fourth method CRHS 23) used to ldentify representatlve farms on 

the basis of soi I differences uti I !zed an average sol I productivity 

class. That ls, a weighted average production was established for each 

soi I based enterprlse and the I inear programming solution using these 

enterprises is obtained, 

Type of Farm Classification of Representative Farms 

Type of Farm, RHS 5 and RHS 6 

The second general technique used to identify the representative 

farm operation is based on the type of farm. Two farm types are con

sidered, a cropland farm (RHS 5) and a I lvestock farm (RHS 6). RHS 5 

consists of 457,01 acres of clay cropland, 68.29 acres of sand cropland 

and 350.2 acres of native range. RHS 6 consists of 262 acres of clay 

cropland, 39.2 acres of sand cropland and 583,7 acres of native range, 

The difference between the two types Is determined by the ratio of 

cropland to pasture land. In the crop farm <RHS 5), 68.4 per cent of 

the total farm acreage Is in cropland and 31.6 per cent in pasture. The 

I ivestock farm CRHS 6) has a ratio of 39.2 per cent cropland to 60.8 per 

cent pasture. The cropland sol I in both farms is subdivided into sand 

and clay productivity classes In the same proportion as found In the 

area. Thus, some of the same effect as ldentlflcation by sol I differ

ences Is to be expected in this method. 
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Soil Differences and Type of Farm Classlfkatlon of Representative Farm 

Soi I Differences and Type of Farmj RHS 6, RHS 7 and RHS 8 

The third general technique of Identifying the representative farm 

situation incorvorates both soi I differences and type of farms. The 

area crop farm resources represented by RHS 5 are separated into a sand 

crop fa1-m (RHS 8) and a clay crop farm <RHS 7L RHS 7 consists of 525.3 

acres of clay cropland and 303.3 acres of native range. RHS 8 consists 

of 525.3 acres of sand cropland and 303.3 acres of native range. The 

linear programming optima for the two crop farms (RHS 7 and RHS 8) are 

aggregated with the i I vestock fa rm RHS 6 to ref I ect the combined 

Influence of sol I differences and type of farm on adjustments. 

Analysis of Results 

The results of this study illustrate the influence on aggregated 

area supply estimates when different methods are used to ldentlfy the 

representative farm situation. Theoretically, the larger the number 

of ldentlflab!e characteristics that can be incorporated into represen

tative farms, the more nearly derived aggregative area estimates wl I I 

approach the actual area supplies. This Is apparently true In this 

study as the area supply estimates obtained from RHS 6, 7, and 8 In 

particular, and RHS 2 and 3, and RHS 5 and 6 to a lesser degree, show 

more regular but gradual adjustments in organizations as price changes 

than do RHS 1~ RHS 4 and RHS 23. The aggregated area supply estimates 

for the different methods of defining the representative farms can be 

compared in Tables VI through IX. 



Wheat 
Pricel 
per 
Bu. 

• 50 
.52 
.54 
.57 
.60 
.65 
.66 
.69 
.70 
.72 
.73 
.86 
.88 
.89 
.90 
.91 
.94 
.96 
.98 

1.08 
1.09 
I. 12 
1.13 
I. 17 
1.21 
1.23 
1.25 
1.27 
1.42 
I. 75 
1.81 
I. 83 
1.86 
1.88 
1.89 
1.93 
1.95 
2.03 
2.09 
2. 15 
2.35 
2.37 
2.42 
2.50 

TABLE VI 

ESTIMATED AREA WHEAT PRODUCTION AGGREGATES, BY ALTERNATIVE 
METHODS OF DEFINING THE REPRESENTATIVE FARMS, 

DRYLAND FARMS, HIGH PLAINS AREA, 

RHS 

0 
0 

1.405 
1.626 

I 
1.626 
4.971 

4.971 
6.419 

I 
6.419 
7.715 
8.295 

8.295 
8.363 
9.831 

9.831 
10.353 

I 
10.353 
10.670 
10.718 

I 
10.718. 
10.833 
12.950 
12.950 

OKLAHOMA PANHANDLE 

Alternative Method of Identifying the Representative Farm 
Type Soil Diff. 

Soi I Difference Farm Type Farm 
RHS 2 3 RHS 4 RHS 23 RHS 5 6 RHS 6 7 8 

0 
.434 

1.231 
1.231 
2.422 

I 
2.422 
4.898 
4.973 
4.973 
5.187 

I 
5.187 
5. 199 
5.618 
5.618 
8.189 

'T' 
8.302 
8.363 
8.705 

I 
8.705 
9.700 
9.700 

\Or 
10.023 
10.652 

10.652 
11.047 
11.047 
13.195 
13.195 
13.195 

Mi 11 ion Bu • 
0 
0 

1.405 
1.626 

I 
1.626 
4.970 

4.970 
7.084 

I 
7.084 
8.293 

8.293 
8.360 
9.828 

9.828 ,o.r 
10.350 
10.715 

I 
10.715 
10.830 
12.946 
12.946 

0 

5.577 
7.500 
I 

7.500 
11.554 

11.554 

0 
0 

1.404 
1.625 
1.625 
2.578 
3.527 

I 
3.527 

. 4.968 
4.968 
5.678 
6.278 

I 
6.278 
8.290 

I 
8.290 
8.337 
9.214 

I 
9.214 
9.234 
9.824 

9.824 
10.346 

I 
10.346 
10.662 
10. 711 

I 
10. 711 
10.826 
12.941 
12.941 

0 
0 

1.280 
1.344 
2.197 
2.197 
3.146 
4.951 
4.951 
5.075 
5. l20 
5.120 
5.720 
5.720 
6.301 
6.301 
8.134 
8.134 
8.299 

I 
8.299 
8.430 
8.430 
8.467 
8.486 
8.902 
9.738 
9.968 
9.968 

10.416 
10.419 
10.419 
10.567 

I 
10.567 
10.657 
10.671 
10.673 
10.956 
10.976 
12.570 
13. 170 
13.170 

1 Grain sorghum price Is held at $1.74 per cwt., while the wheat price varies. 
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Wheat 
Price1 
per 
Bu. 

• 50 
.52 
.54 
.60 
.65 
.66 
• 70 
• 72 
.73 
.86 
.88 
.89 
.90 
.91 
.94 
.96 
.98 
.08 
.09 
.12 
.13 
.17 
.21 
.23 . 
.25 
.27 
.42 
.75 
.81 
.86 
.88 
.89 
.95 

2.03 
2.09 
2.35 
2.37 
2.50 

TABLE VI I 

ESTIMATED AREA GRAIN SORGHUM PRODUCTION AGGREGATES, BY ALTERNATIVE 
METHODS OF DEFINING THE REPRESENTATIVE FARMS, 

RHS I 

4.827 
4.827 
4.604 

I 
4.604 
4.443 

I 
4.443 
4.406 

I 
4.406 
3.888 
3.426 

3.426 
3.361 
I. 707 

I. 707 
.850 
I 

.850 

.378 

r 
.284 

DRYLAND FARMS, HIGH PLAINS AREA, 
OKLAHOMA PANHANDLE 

Alternative Method of Identifying the Representative Farm 
Type Soil Diff. 

Soi I Difference Farm Type Farm 
RHS 2 3 RHS 4 RHS 23 RHS 5 6 RHS 6 7 8 

5.538 
5.543 
5.417 
4.597 

I 
4.597 
4.573 
4.573 
4.486 

I 
4.486 
4.387 
4.375 
4.375 
3.375 
3'.371 

I 
3.371 
3.312 
3. 159 

I 
3. 159 
2.088 
2.088 
1.386 

I 
1.386 
.371 
.370 

.370 

MIiiion Cwt . 
4.826 
4.826 

. 4.603 
I 

4.603 ·r 
4.442 
4.388 

I 
4.388 
3.425 

3.425 
3.360 
I. 707 

1. 707 
.850 

I 
.850 

r 
,283 

0 

0 

4.824 
4.824 
4.601 
4.601 
4.554 
4.509 
4.509 
4.440 

'4.440 
3.905 
3.739 

I 
3.739 
3.423 

I 
3.423 
3.377 
2.389 

I 
2.389 
2.372 
I. 706 

I. 706 
.383 
I 

.383' 

.386 

.386 

5.384 
5.384 
5.180 
4.594 

I 
4.594 
4.530 
4.530 
4.381 
4.381 
4.367 
4.367 
4.093 
4.093 
3.381 

I 
3.381 
3.376 
3.376 
3.360 
2.444 
1.974 
1.974 
1.472 
1.472 
.750 
.746 
.503 
I 

.503 

.368 

.343 

.194 

.153 

.138 

.138 

1Grain sorghum price is held at $1.74 per cwt., while the wheaT price varies. 
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Wheat 
Pricel 
per 
Bu. 

.50 

.52 

.54 

.57 

.60 

.65 

.66 

.69 
• 70 
. 72 
.73 
.86 
.88 
.89 
.90 
.91 
.94 
.96 
.98 

1.08 
1.09 
1.12 
1.13 
I. 17 
1.21 
I .23 
1.25 
1.27 
1.42 
I. 75 
I .Bl 
I. 83 
1.86 
1.88 
1.93 
1.95 
2.03 
2.09 
2. 15 
2.35 
2.37 
2.42 
2.50 

TABLE V 111 

ESTIMATED AREA FEEDER CALF PRODUCTION AGGREGATES, BY ALTERNATIVE 
METHODS OF DEFINING THE REPRESENTATIVE FARMS, 

DRYLANO FARMS, HIGH PLAINS AREA, 
OKLAHOMA PANHANDLE 

Alternative Method of Identifying the Representative Farm 
Type Soi I Dift. 
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RHS 1 
Soi I Di fterence Farm Type Farm 

. RHS 2 3 RHS 4 RHS 23 "'Rc-:-HS=:c=-::5=.,-6-----:R'-'H"=s=-6...:...::7'-'-"'8-

3TI 
377 
371 
372 
I 

372 
360 

360 
347 
I 

347 
348 
354 

354 
373 

373 
383 
I 

383 

T 
386 
390 
386 
386 

366 
362 
360 
360 
372 

I 
372 
358 
358 
360 
I 

360 
362 
358 
I 

358 
354 

I 
354 
356 

I 
356 
366 
366 

T 
368 

T 
378 
384 
384 
380 
I 

380 

Thousand Head 
377 
377 
373 
371 

371 
341 

I 
341 
354 

354 
374 

374 
383 

I 
383 
387 

I 
387 
390 
385 
385 

1,269 

1,269 
1,257 
1,087 
1,087 
I, 110 

I, I I 0 

377 
377 
375 
374 
374 
370 
365 
I 

365 
359 
359 
370 
365 

I 
365 
353 
I 

353 
355 
365 

I 
365' 
366 
375 

375 
383 
I 

383 
386 

I 
386 
391 
386 
386 

367 
367 
364 
364 
373 
373 
367 
358 
358 
357 
358 
358 
355 
355 
351 
351 
353 
353 
356 
I 

356 
354 
354 
353 
354 
360 
370 
371 
371 
378 
379 
379 
380 
I 

380 
381 
381 
383 
385 
386 
384 
383 
383 

1Grain sorghum price is held at $1.74 per cwt., while the wheat price varies. 



Wheat 
Pricel 
per 
Bu. 

.50 

.52 

.S4 

.57 

.60 

.65 

.66 

.69 
• 70 
• 72 
.73 
.86 
.88 
.89 
.90 
.91 
.94 
.96 
.98 
.08 
.09 
.12 
.13 
.17 
.21 
.23 
.25 
.27 
.42 
.75 
.81 
.83 
.86 
.88 

1.93 
1.95 
2.03 
2.09 
2.15 
2.35 
2.37 
2.42 
2.50 

TABLE IX 

ESTIMATED AREA AGGREGATES OF STOCKER CALF SALES, BY ALTERNATIVE 
METHODS OF DEFINING THE REPRESENTATIVE FARMS, 

DRYLAND FARMS, HIGH PLAINS AREA, 
OKLAHOMA PANHANDLE 

Alternative Method of Identifying the Representative Farm 
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. Type Soil Dlff. 

RHS 1 

$11.005 
11.005 
10.869 
10.800 

I 
10.800 
I I. 351 

11. 351 
11.192 

I 
11.192 
11.405 
11.685 

11.685 
11. 742 
12.471 

12.471 
12.831 

I 
12.831 
12.953 
12.977 

I 
12.977 
13. 111 
8.594 
8.594 

Soi I Difference Farm Type Farm 
RHS 2 3 RHS 4 RHS 23 RHS 5 6 RHS 6 7 8 

$10.215 
10.119 
9.991 
9,991 

10.676 
I 

IQ.676 
11.303 
10.841 
10.841 
10.884 

I 
10.884 
10.991 
10.948 
10.948 
11.31.1 

"T' 
11.204 
11.279 
11.268 

I 
11.268 
11. 742 
11. 742 

"f 
12.250 

"f 
12.655 
12.881 
12.881 
8.081 

I 
8.081 

Mi 11 ion Doi lars 

$11.008 
1 I .008 
10.845 
10.805 

I 
10.805 
11.350 

11.350 
11.126 

I 
11. 126 
11.679 

11.679 
11. 707 
12.465 

12.465 
12.835 

I 
12.835 
12.981 

I 
12.981 
13.114 
8.590 
8.590 . 

$35.950 

35.950 
25.351 
24.469 
24.469 
18.139 

18.139 

$10.964 
10.964 
10.901 
10.856 
10.856 
10.998 
I 1.118 

I 
11.118 
11.283 
11.283 
11. 745 
11.663 

I 
11.663 
11.657 

I 
11 .657 
11. 721 
12.183 

I 
12.183 
12.227 
12.479 

12.479 
12,r77 

12.777 
13.023 

I 
13.023 
13.130 
8.596 
8.596 

$10.347 
10.347 
10.292 
10.292 
10.647 
0.647 
0.756 
0.971 
0.971 
0.947 
1.003 
1.003 
0.945 
0.945 
0.904 
0.904 
I .257 

11 .257 
1·1.383 

I 
11. 383 
11 .360 
11.360 
11.320 
11.364 
11 .553 
11 .901 
12.284 
12.284 
12.567 
12.575 
12.575 
12.663 

I 
12.663 
12.719 
12. 719 
12. 778 
12.944 
12.960 
9.554 
8.245 
8.245 

1 Grain sorghum price is held at $1.74 per cwt., while the wheat price varies. 
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RHS 2 and 3 produced an aggregate supp I y of wheat, grain sorghum 

and feeder calves reflecting more sensitivity to price changes than any 

of the other three methods of identifying by soi I differences. This 

sensitivity of RHS 2 and 3 may be attributed to identification not only 

by soi I differences and further del ineatlon by sand and clay character

istics, but also by the Indirect identification by type of farm. 

The optimum farm organization for RHS 1 and RHS 4 produced slmi lar 

aggregative supply estimates except at the 88-cent per bushel wheat 

price. Purchase of additional May - June labor ($1.50 per hour) for 

RHS 1 is not profitable once the aval lab1e labor Is uti I ized. Thus, 

the optimum organization for RHS 4 with an ample supply of May - July 

labor includes more wheat and less grain sorghum than RHS 1, as shown 

in Tables VI and VI I. Thus, the potential impact of restriction other 

than land is i I lustrated. 

The total labor requirement for RHS 4.does not exceed the assumed 

avai I able supply during the May - July period, except at the 88-cent per 

bushel wheat price. The area labor demand at this wheat price and for 

this period exceeds aval !able labor an average of 9 hours per 960 acre 

farm. The comparative labor requ! rements for RHS and RHS 4 when wheat 

is 88 cents per bushel and grain sorghum is $1 .74 per cwt. are pr~sented 

in Table X. 

The I I near programming solution for RHS 23 produces very unreal-. 

istic results as !ndi.cated by Tables VI through IX. The entire organi

zation is oriented toward feeder calf production for al I wheat prices 

below $1.83 per bushel. Wheat grain production enters the organization 

when wheat price is $1.83 and higher. Grain sorghum production does not 
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enter the organization at any of the prices considered. Thus, ldenti-

fl cation of sol I acreages with major productivity d fferences appears 

important when developing the representative farm situation. 

In comparing the adjustments produced by Identifying representative 

farm by type of farm CRHS 5 and RHS 6) with the sol I difference methods 

of ldentiflcation, it can be seen In Tables VI and VI I that a more 

regular and gradual organizational change occurs as price changes. 

Thus, a higher degree of sensitivity to price changes apparently ls 

obtained when representative farms are Identified by type of farms than 

by the soi I difference methods. 

TABLE X 

LABOR REQUIREMENTS FOR FARM ORGANIZATION COMPARING RESTRICTED 
LABOR SUPPLY (RHS 1) AND UNRESTRICTED LABOR 

SUPPLY (RHS 4), HIGH PLAINS AREA 
OKLAHOMA PANHANDLE1 

RHS 4 RHS 1 
Period Total Area Labor Req. per Labor Req. 
of Use Labor Reg. 960 A. Farm Bas !s2 960 A. Farm 

Hrs. Hrs, Hrs. 

Jan. - Aprl I 643,524 227 217 

May - July 1 , 460, 1 78 515 506 

Aug. - Sept. 297,262 105 106 

Oct. - Dec. 292,761 103 103 

Per 

1Labor required when wheat Is 88 cents per bushel and grain sorghum is 
$1. 74 per cwt. 

2 The total land resources In the area di ided by 960 acre units results 
in 2,832.673 farm units in the area. 
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The soi I difference plus type of farm method of identifying 

representative farms (RHS 6, RHS 7 and RHS 8) indicates a high degree of 

sensitivity to price changes as shown by Tables VI through IX. The 

resource situation of RHS 7 and 8 approximate actual crop farms in the 

area, which consists of either sand soi I or clay soi I with I ittle inter

mingling of the two soils. Thus, RHS 6, RHS 7 and RHS 8 are considered 

to "better" meet the criteria established for identifying representative 

farms than do the other identification methods. 

Results obtained from RHS 6,, 7 and 8 <Table VI) show many adjust

ments in wheat supplies for changes in wheat price below $1.25 per 

bushel. A need is indicated for flexibi I ity in the farm organization 

when wheat price is this low. However, an almost stable wheat supply 

is obtained from $1.25 to $1.75 per bushel. At $1.75, another sizeable 

adjustment occurs fol lowed by a relatively stable supply th~ough $2.35 

per bushel. Thus, throughout a rather wide range of wheat prices, $1.25 

to $1.75 and from $1.75 to $2.35 per bushel, farm operators in this 

study area could expect to maintain a rather stable organization. Size

able adjustment in organization should be considered only when wheat 

price reaches the $1.75 level. Historically, actual market price 

usually has been within these two ranges as shown by Table XI. 

Actual prodcction in the study area has been erratic as shown by 

Table XI I. The wide fluctuation in production can be attributed to 

variation in climatic conditions, primarily in annual rainfal I received. 

The aggregated estimated supply of wheat shown in Table VI can be 

compared with the Bstimated historical dry land production shown in 

Table XI I. 
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It should be noted that farmer intentions cannot be accurately 

observed from the actual production figures, Favorable or unfavorable 

climatic conditions after planting may greatly alter the level of the 

actual production from what the farmers originally anticipated. 

The soi I differences and type of farm method of identifying the 

representative farms produced adjustments in grain sorghum supplies 

which inversely fol lowed adjustment In wheat supplies as wheat price 

changed (Table VI I), Variation in the number of feeder calves produced 

is rather smal I throughout the range of wheat prices studied. Area 

production of feeder calves varied from a low of 351,000 head to a high 

TABLE XI 

OKLAHOMA AVERAGE WHEAT PRICE, 1940 - 1965 

Prl ce Pr! ce 
Year Per Bu. Year Per Bu. 

1940 $0.62 1953 $2. 13 
1941 .93 1954 2 0 13 
1942 I • I I 1955 2,05 
1943 I. 38 1956 I. 97 
1944 I. 39 1957 I, 93 
1945 I o45 1958 I. 75 
1946 I • 80 1959 I, 76 
1947 2 0 '17 1960 I. 74 
1948 I. 98 1961 I, 80 
'1949 I, 87 1962 2,04 
1950 2.02 1963 I. 90 
1951 2,20 1964 I, 50 
1952 2 0 12 1965 I. 33 

Source: Ode! I L. WalJker and Cec! I D. Maynard, "Wheat Product1on Costs 
and Returns," Oklahoma State University Extenslon Facts No. '116, 

September, 1965). 



Year 

1~47 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 

TABLE XII 

WHEAT PRODUCTION-, HIGH PLAINS AREA., 
OKLAHOMA PANHANDLE, 1947-1965 

Total 
Area 
Prod. 1 

1,000 Bu. 
18,494 
15,544 
16,619 
2,533 
3,447 
9,875 
2,240 

. 4,574 
1,888 
1,799 
3,136 

16,687 
12,433 
14,422 
16,488 
8, 114 
1,630 
5,291 
9,512 

Esti.mated 
Dry I qnd 

2 Prod. 

1,000 Bu. 
18,494 
15,544 
16,619 
2,533 
3,447 
9,875 
2,240 
4,339 
1,678 
1,519 
2,766 

16, 188 
11,850 
13,819 
15,746 
7,340 

823 
4,474 
8,512 

36 

Source: Oklahoma Crop and Livestock Reporting Service, "Oklahoma Wheat: 
Average Yield and Production," 

1Total production for Cimarron, Texas and Beaver Counties. 

2Estimated irrigated acreage production is removed for the years 1954-
65. It was assumed that no wheat was irrigated prior to 1954. 



37 

of 386,000 head (Tab I e ·v 111). The variation over the $1.25 to $2. 35 wheat 

price range is 16,000 head. Thus, feeder calf production is a sizeable 

and rather stable part of the linearly programmed farm organization in 

the study.area. 

At wheat prices below $2.37 per bushel, the feeder calf enterprises 

included in the organization are those designated FMWF, FMWS and AFRN 

(Appendix Table I). The AFRN feeder calves are purchased Apri I 15, 

grazed through the summer on native range and sold October 15. Both 

FMWF and FMWS feeder calves are bought October 15, grazed on winter 

wheat pasture and sold May 15 off.grazed out smal I grain pasture. The 

FMWS enterprise utilizes some sorghum stubble during the winter months. 

When wheat prices are below $2.37 per bushel, the fal I feeder calf 

enterprises CFMWF and FMWS) in effect become competitive enterprises to 

wheat grown for grain. That is, the smal I grain grazeout competes for 

land. For wheat prices above $2.37 per bushel, the feeder calf enter-

prise FMSF is included in the organization instead of FMWF and FMWS. 

FMSF is similar to FMWS except the feeder calves are sold off of winter 

wheat pasture on March 1, rather than off grazed out smal I grain pasture 

on May 15. Consequently, at wheat prices above $2.37 feeder calf CFMSF) 

enterprises are supplementary to wheat for grain. 



CHAPTER IV 

EXTENSION FARM MANAGEMENT EDUCATION PROGRAMS UTILIZING 

THE REPRESENTATIVE FARM 

Effective Extension farm management education involves the 

application of research information to actual farm conditions. Develop-

ing and using techniques tor adapting research data to a new $ituation 

is the second study objecti,ve •.. These techniques wi 11 be discussed in 

this and the succeeding chapter. 

A recent report of the North Central Regional Farm Management 

Extension Committee to the Extension directors emphasized an urgent need 

for trained personnel. to interpret economic res·earch intormc1tion into 

1 a form read! ly usable by farm operators. 

The tour prl~cipal areas of educational rieeds for commercial 

farmers and ranchers cited py the report are basic principles, economic 

climate, production technology and farm business management and over-al I 

farm business organization. This chapter is concerned primarily with 

the area of over-al I farm business organization. 

The Extension farm management education program in farm business 

organization bas!ca! ly must be oriented around the commercial farm. 

Commercial farms are assumed to be those farm units of sufficient size 

1 N. S. Hadley, Charles Beer, and E.G. Stoneberg, Farm Management 
in the Years Ahead, (Purdue, 1965). 
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to meet at least potentially the economic needs of the farm faml ly and 

farm firm. Anything less than an optimum organization may mean the 

difference between economic survival and bankruptcy to the firm. Thus, 

it is imperative that the commercial farmer strive to operate at or near 

the optimum organization and to adjust as necessary with changing prices 

or other conditions. 

Extension farm management personnel have uti I ized research informa-

tion from representative farms in their educational programs. This 

Information has usually been in the form of enterprise budgets and 

cost-returns estimates. Although potentially valuable information has 
,, 

been avai I able In the form of optimum organizations from programmed 

representative farms, I ittle use has been made of it. This apparent 

shortcoming can be attributed largely to the lack of specific adaptation 

techniques for translating an optimum organization for the representa-

tive farm into optimum organizations for different resource situations. 

Formulations of adaptation techniques wi 11 greatly enlarge the scope and 

depth of farm management education. 

Extension farm management personnel can use representative farm 

research information in several ways. However, due to the nature of the 

material, educational efforts deal Ing with the farm business organiza-

tion wi 11 probably be most productive when presented at workshops or by 

personal contact. Close personal contact is deemed necessary to al low 

evaluation of existing versus proposed farm organizations. 

Representative Farm Studies 

It is reai ized that the "ideal" way to obtain an optimum solution 

for a given resource situation is actually to use the I inear programming 



technique, assuming that suitable data are avai I able. Unfortunatelyi 

this procedure is not always practical. Factors such as the unaval la

bi I ity of a computer, the expense connected with using the computer 
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and the time Involved I imlt I I near programming analysis for specific 

farm situations. Alternative ways of obtaining optimum solutions are 

needed if most resource owners are to obtain the most efficient use of 

the i r resources. One a I te mat i ve is to make use of an opt I mum organ l za

t l on for representative farms In such a way that the result obtained 

Is an optimum organization for an alternative resource situation, The 

imp I led hypothesis is that recognizable causal relationships between 

resources (the basis for representative farm del lneatlon) and the farm 

organizations can be identified. 

One generally recognized method of adapting from the optimum solu

tion obtained from I I near programming to an alternative situation is the 

budgeting technique. However, a step by step procedure for using 

budgets in this manner is not aval lab le. The result has been that 

although budgets are a recognized tool ln this field they seldom are 

used. 

If adaptations are to be made from a resource situation and its 

I I nearly programmed solution, the techniques must be relatively simple, 

quick and rel I able, Different approaches considered in studying 

possible adaptation procedures are (1) budgeting, (2) linear relation

ships and (3) simpl lfied programming of combined organization, which ls 

discussed In the next chapter, 

Budgeting 

Budgeting provides a systematic approach for comparing alternatives 
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and making adjustment decisions. Budgeting also provides farm management 

personnel with a flexible analytical tool. Comparisons may be made 

between enterprises, parts of farm operations, or whole farm operations. 

The comparisons may be made in a short run or long run framework. This 

high degree of flexlbl I lty enables budgets to be adapted to many varied 

situations. 

The principal shortcoming of budgeting is that it involves a trial 

and error process. Indicators of desirable directions of change only 

are provided by comparisons. Thus, it Is sometimes difficult to 

ascertain the change necessary to produce the optimum solution or to 

know If the optimum has been obtained. 

Since budgeting is primarily a comparison technique, an initial 

farm organization first must be determined. A second organization 

Incorporating specific changes is then compared to the first organiza

tion by budgeting. Through the budget comparison, the most profitable 

or'gan I zat ion is then se I ected. The di ff I cu I ty encountered in using 

budgets is that the first organization ls determined by a series of 

rough estimates. The second organization ls developed by analyzing the 

first organization from which changes are made with the hope of 

increasing the profitabl I ity of the organization. Successive changes 

in the organization fol lowed by budget comparison to the previous 

organization may eventually produce the optimum or near optimum organi

zation for a part1eular resource situation. It is this trial and error 

process associated with budgeting which generally prevents it from being 

used more widely. 

The comparison capabi I ity of ~udgeting makes it advantageous to use 

in connection with the other adaptation techniques which wl I I be 
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discussed later, Al I of these other adaptation techniques provide a 

direct procedure for determining a farm organization. Farm management 

personnel can uti I ize these adaptation techniques to determine an 

organization for actual farm situations, Unfortunately, there is no 

absolute guarantee that the organization obtained is the most profitable 

for a given resource situation, Through the use of budgets, however, 

any poss I bi I ity of farm management personnel actually recommending an 

unprofitable organizational change can be el lminated, In most cases an 

enterprise organization wi I I already be in operation on the farm in 

question. The farm management personnel can develop an alternate 

organization through the use of one of the adaptation techniques. Then, 

budgets can be used to compare the existing organization with the 

derived organization, 

Budgeting is most useful where few resources and activities are 

considered" As the number of different resources and alternatlve 

act1v1t1es increases, the budgeting process becomes more complex. 

Budget Adaptation Technique 

A budget adaptation technique is used to determine the optimum farm 

organization for the resource situation of RHS 6 by adapting from the 

linear programming solutions of RHS 7 and RHS 8. RHS 6 lncludes both 

sand and clay cropland, while RHS 7 does not include any sand cropland 

and RHS 8 does not include clay cropland (Table XI 11 ), 

The enterprises found in the optimum organizations for RHS 7 and 

RHS 8 are included in the initial trial organization for RHS 6 

(Table XIV), The optimum organizations for RHS 7 and RHS 8 also 

indicate the magnitude of the enterprises, From these I !nearly 
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programmed optimum solutions information, such as which crop is grown on 

each of the soi I productivity classes, may be obtained. Using this 

information as guides, the crop activities are specified at a given 

level for each of the two major soi I categories found in the resource 

situation of RHS 6. 

TABLE XI 11 

AVAILABLE RESOURCES OF RHS 6, RHS 7, AND RHS 8 USED IN BUDGETING FARM 
ORGANIZATION FOR RHS 6 FROM OPTIMUM ORGANIZATIONS OF RHS 7 

AND RHS 8, HIGH PLAINS AREA, OKLAHOMA PANHANDLE1 · 

Avai I able Unit Clay Crop Sand Crop Livestock 
Resource Farm Farm Farm 

(RHS 7) CRHS 8) (RHS 6) 

Sand Crop I and acre 525 39.2 

Clay Crop I and acre 525 262.0 

Native Range AUM 182 ·.182 350.2 

Labor 2 hours 

Jan, "'" Ap r'i I 538 538 538 

May - Ju I y 506 506 506 

Aug. - Sept. 352 352 352 

Oct. - Dec. 462 462 462 

1 Assume capital may be borrowed in any quantity at seven per cent inter-
est. 

2 Assume additional labor may be hired in any amount for any period. 



TABLE XIV 

OPTIMUM ORGANIZATieNs OF RHS 7 AND RHS 8 USED BY BUDGETING TECHNIQUE TO ESTIMATE 
FARM ORGANIZATION FOR RHS 6, HIGH PLAINS AREA, OKLAHOMA PANHANDLE1 

-: 

Optimum Organization Optimum Organization Estimated Organization 
Clay Crop Farm Sand Crop Farm ·, . Livestock Farm (RHS 6) 

( RHS 7) CRHS 8) Crops · 
Activity Level Activity Level Acthti tv Leve i Li vest o Feed 

Wheat 380 A. Wheat 91 A. Wheat 175 A. 65.5 AUM . 
Gro Sorghum 351 A. Gr. Sorghum 31 Ao 7.7 AUM 

Forage 21 Ac Forage .5 A. Forage 8.2 A. 16o4 Toh 
-

Sma 11 Grain - Sma I I Gra In Sma I I Grain -
Grazeout 124 A. · Grazeout 82 A. Grazebut 87 A. 117 .AUM 

r 

" 
Feeder Ca Ives Feeder Ca Ives 

FMWF 94 Hd. 

FMWS 2 Hdo FMWS 58 Hd. 

AFRN 34 Hd. AFRN 39 Hd. 

1see Table XI 11 for avai iable resources of RHS 6, RHS 7, and RHS 8. 

Livestock 
Actc Leve! 

FMWF 36 Hdo 

FMWS 7 Hd. 

AFRN 86 Hdc 

+>
+>-
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Once the level of the crop activities Is determined, the amount of 

ava i I ab I e I I vestock graz Ing and feed is ca I cu I ated. This estab I i shes 

the resource restrictions on the type and level of I ivestock activities 

that may be Included (Table XIV). Again, by using the r~presentative 

farms I I nearly programmed solutions and a priori knowledge as guides, 

the livestock activities are specified at a given level (Table XIV). 

Costs and returns are then computed for each activity as specified by 

the respective enterprise budgets, and the net return (return to land, 

labor, management and capital) Is computed for the alternative farm 

organization (Table XV, Organization 1). 

To make adjustments in the trial organization which wi I I Increase 

the net returns requires careful analysis of the farm organization. 

When the resource requirements for the feeder calf activities of organi

zation 1 are compared with the avai I able smal I grain grazing, an excess 

of smal I grain planted for grazeout Is found to exist. Thus, a detrease 

in the number of acres of smal I grain grazeout and an increase in the 

level of the smal I grain grazing feeder calf activities appear profit

able. An additional level of forage would also be required If the 

feeder calf activity levels are increased. 

In the second farm organization the crop activltles are adjusted 

to al low more complete resource utl I lzatlon by I lvestock. The result 

Is a higher net return than the first organization (Table XV). Contln~ 

ued adjustments can be made that might further Increase net returns, as 

!ndlcated by the actual programmed return of $6,047,36 <Table XV, 

Organization 3), It is conceivable that the actual optimum organization 

might never be obtained with any reasonable number of adjustments except 

by chance. 
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TABLE XV 

ACTIVITY LEVELS, COSTS AND RETURNS OF RHS 6 ORGANIZATION OBTAINED BY 
BUDGETING FROM OPTIMUM SOLUTIONS OF RHS 7 AND RHS 8 

COMPARED WITH LINEAR PROGRAMMING ORGANIZA-

Organ i
zation 

Organ i
zati on 

2 

Organi- 3 
zation 

3 

TION FOR HHS 6, HIGH PLAINS AREA 
OKLAHOMA PANHANDLE1 

Activity 

Gra l n Sorghum 
Wheat 
Forage 
Sm. Gr. Grazing 
FMWS 
FMWF 
AFRN 
Capital2 

Totals 
Returns - Costs 

Grain Sorghum 
Wheat 
Forage 
Sm. Gr, Grazing 
FMWS 
FMWF 
AFRN 
Capita!2 

' Tota Is 
Retu ms - Costs 

Grain Sorghum 
Wheat 
Forage 
Sm, Gr. Grazing 
FMWS 
FMWF 
AFRN 
Capital2 
· Totals 

Returns - Costs 

Level 

31 A. 
175 A. 
8.2 A. 
87 A. 
7 Hd, 

36 Hd. 
86 Hd. 

$11,079.22 

29.2 A. 
193,0 A. 

1Q.O A. 
61.0 A. 

7 Hd. 
44 Hd. 
83 Hd. 

$11,370.84 

32.6 A. 
192.4 A. 

6.6 A. 
69,6 A. 

12.0 Hd. 
42, O Hd. 
83.0 Hd. 

$11,614.87 

Costs 

$ 334.80 
1,277.50 

187.20 
331.47 

775,55 
$2,906.52 

$ 315.36 
1,408.90 

228.30 
232.41 

795.96 
$2,980.93 

$ 294.50. 
1,405 0 23 

174.17 
265.02 

813.04 
$2,951.96 

Returns 

$ 738.98 
3,062.50 

297.15 
1,535.40 
2, 722. 76 

$8,356.79 
$5,450.27 

$ 696.07 
3,377.50 

297. 15 
1,876.60 
2,627.78 

$8,875.10 
$5,894.17 

$ 728.12 
3,371.56 

509.40 
1,791.30 
2,627.78 

$9,028.16 
$6,076.62 

1The organizations are based on a wheat price of $1.40 per bushel and a 
grain sorghum price of $1.74 per cwt. 

2capita! charge is th~ ann.ual capita! cost at seven per cent interest. 

3The linearly programmed optimum solution for the resource situation 
of RHS 6, 
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Linear Adaptation 

Three adaptation techniques based on I inear relatlonshlps wi I I be 

developed in this section. These techniques may be used by farm manage

ment speclal lsts and farmers to make adjustments from the optimum 

organization of representative farms to alternatlve resource sltuations. 

The linear adaptation technique ls a relatively simple procedure 

wh l ch may be presented in many forms. Bas ica I I y, It ls assumed that a 

I inear relationship exists between levels of activities and the level 

of associated resources. The relationship or ratio of activity level 

to resource I eve I may be observed from the so I ut ion of a I l near I y 

programmed representative farm, This ratio factor is then applied to a 

d1 tferent resource situation to produce an expected opt I mum organization 

for the new situation. For example, for each acre of clay cropland 

included In RHS 7, the optimum organization included ,72 acres of wheat. 

If a new land resource situation included only 10 acres of clay croplarid 

the wheat activity level in the expected optimum organization for the 

new resource situation would be 'IO times the level indieated above, 

l.e,, 10 x .72"' 7,2 acres of wheat. The linear adaptation technique 

wi 11 give an Indication of the direction and the magnltude of changes 

necessary to approach the optimum solution for the new resource situa

tion. The technique may be used in conjunction with budgeting. 

The data for Interpretation may be presented in several ways, each 

of which offers some advantages over the others. The I I near presenta

tion methods in this study Include (1) arithmetic, (2) graphic and 

{3) charts and tables. 
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Ari~hmetic Adaptation ,, . 

The arithmetic techn1que was used to adapt from the I inearly 

programmed optlma for a sand crop farm (RHS 8) and a clay crop farm 

CRHS 7) to an alternative resource situation of a sand and clay I ive-

stock farm (RHS 6). As in al I adaptation techniques, the available 

resources must be specified for both the programmed representative farms 

and the alternative farm situations (Table XI 11 ). 

The first step in the arithmetic adaptation of the I inearly 

programmed optimum solutions of resource situation$ RHS 7 and RHS 8 to 

the alternative r.esource situation of RHS 6 is to convert the activity 

levels for RHS 7 and RHS 8 to a per acre basis, Al I of the activities 

are converted to a per acre of cropland basis except for the feeder 

calf activity AFRN. The AFRN activity is converted to a per acre of 

native range basis since it 1uti I izes native range. 

The conversion procedur~ to obtain the activity level per acre of 

resource is as fol lows: 1 

level of activity in optimum solutions 
acres of soi I resource in optimum solution = 

activity level per acre. 
of soi I resource 

1~e optimum organization for the new resource situation RHS 6 is 

obtained by multiplying the per acre activity levels by the acres of 

sol I resources In the new farm situation, This procedure is shown 

below and the results are presented in Table XVI. 

Activity level per 
acre of resource X 

acres of soi I resource: 
in new situation = 

level of activity 
in new organization 

1 May be any unit of measure depending upon I imiting resource 
i nvo I ved, 
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TABLE XVI 

COMPARISON OF THE LINEAR PROGRAMMING ORGANIZATION FOR RHS 6, WITH THE 
ORGANIZATIONS OBTAINED BY ARITHMETIC ADAPTATION TECHNIQUE, 

UTILIZING THE OPTIMUM ORGANIZATIONS OF RHS 7 AND 

Activity 

Wheat 

Total 

Grain Sorghum 
Total 

Forage 

Total 

Smal I Grain 
Grazeout 

Total 

Feeders 
FMWF 

Total 

.FMWS 

Total 

AFRN 
Total 

RHS 8, HIGH PLAINS AREA, OKLAHOMA PANHANDLE1 

Associated 
Resource2 ., . 

clay 
sand 

sand 

cl.ay 
sand 

clay 
sand 

clay (wheat) 

clay (wheat) 
sand (wheat) 

native range 

"Acto 
Leve I per 
''.Unit' 

of 
Resource 

Acres 
0 723 
0 175 

.666 

004 
i ns,i g. 

.236 
• 156 

.179 

insig • 
• i I 0 

0 120 

Act. Activity Level 
Lev~ I in in Li near I y 

New Programmed 
Organi- Organization 
iation3 · RHS 6 

189.4 
' 609 
196.3 

26 0 1 
26. 1 

.lOA 

10.4 

, 61. 8 
6, 1 

67,9 

4o3 
4.3 

7Q~.o 
70.0 

·:,.;, 

192,4 

32.6 

606 

69,6 

42.0 

12,0 

1organization determined for RHS 6 resource ~ituation at a wheat price 
of $1o40 per bushel and a grain sorghum price of $1.74 per cwt. 

2The activities are assodated with the clay cropland of RHS 7, sand 
cropland of RHS 8 and the native range of RHS 7 and RHS 8. 

3Activity levels in the new organization are obtained by the activity 
level per.unit of resource multiplied by the level .of th.e associated 
resource of RHS 6 (262 clay acres, .39.2 sand acres and 584 native range 
acres) o 
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It both the sand and clay soi Is of RHS 7 and RHS 8 produce the 

same activity, the activity level for RHS 6 is obtained by summing the 

two as shown for wheat in Table XVI, column four. 

The principal advantage of the arithmetic technique is that, where 

causal relationships are assumed between resource use and activities 

included in the farm organization, only simple arithmetic is used to 

find the expected optimum organization of a new resource situation. 

The organization obtained by the arithmetic technique is compared with 

the I inearly programmed solution in columns four and five of Table XVI. 

Graphic Adaptation 

The graphic adaptation technique is based on al I of the same 

assumptions as the other I inear adaptation techniques. However, the 

adjustment and summations are accomplished graphically. The level of 

relevant activities to be included in the organization of the new 

resource situation (RHS 6) is obtained through a set of iso-activity 

curves superimposed on either one or two dimensional graphs. The axes 

of the graphs measure units of the resources associated with the 

particular activity. The axes are scaled to reflect the amount of 

resources needed, in this case the sand or clay cropland, to obtain the 

level of activity obtained In the optimum organization of the two 

resource situations (RHS 7 and RHS 24). The graphs may be either one or 

two dimensional depending upon whether the activity is produced by both 

the sand and clay resource or by only one. A separate graph is 

necessary for each activity included in the optimum solution of the 

I inearly programmed farms (Figures 2 through 8). A separate set of 
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Figure 2. Wheat Acres ~~sociated with Clay and Sand Cropland. Graphically Adapted From the Optimum Farm 
Organizations ofRHS 7 and .RHS 24,High Plains Area. Oklahoma Panhandle - Wheat Price $1.50 
Bushel and Grain Sorghum Price $1.74 Cwt. 
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Figure 4. Number of FMWF Feeder Calves Associated with Wheat on Clay 
Soi I, Graphically Adapted From Optimum Farm Organizations 
of RHS 7 and RHS 24, High Plains Area, Oklahoma Panhandle -
Wheat Price $1.50 Bushel and Grain Sorghum Price $1.74 Cwt. 
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Figure 5. Number of FMWS Feeder Calves Associated with Wheaton Sand 
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Soi I, Graphically Adapted from Optimum Farm Organizations 
of RHS 7.and RHS 24, High Plains Area, Oklahoma Panhandle -
Wheat Price tl.50 Bushel and Grain Sorghum Price $1.74 Cwt. 
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Figure 6. Forage Sorghum Acres Associated with Clay Cropland, Graph
i ca I I y Adapted From Optimum. Fa rm Organizations of RHS 7 
and RHS 24, High Plains Area, Oklahoma Panhandle - Wheat 
Price $1.50 Bushel and Grain Sorghum Price $1.74 Cwt. 
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Head of AFRN Feeder C&I ves . 

0 

l 
0 

Acres of.Native Pasture and Range 

Fi gur..e 8.. Number of AFRN Feeder Ca Ives Associated wlth .Nati.vs. Range, · 
Graphically Adapted from Optimum Farm OrgBTrizations of 
RHS 7 and RHS 24, High Plains Area, Oklahoma Panhandle -
Wheat.Price $1. 50 Bushe I, Gra In Sorghum Pri<ce $1. 74 Cwt. 

graphs Is needed each time the optimum organ I zatlon of the representa-

tive farm changes due to a change in price. 

To obtain the expected organization, locate the point on each of 

the activity graphs that corresponds to the combination of clay and sand 

cropland found In the new resource situation. The activity level Is 

. then read from the I so-activity scale. Pasture'...based activities such as 

the feeder calf activity AFRN would depend upon the ·pasture level of 

the new resource situation Instead of the· cropland. The expected 

organization of RHS 6 as determined by the. graphic technique Is sum-

mari zed as fol lows: 

Wheat 
Gra In Sorghum 
Sma 11 Gra In Grazeout 
Forage 

196.4 acres 
26. 1 acres 
67 .9 acres 
10 .4 acres 

Feeders AFRN 
FMWF 
FMws· 

70.0 head 
46.8 head 
4.3 head 

The graphic presentation possesses certain advantages over the 

other f inear techn I ques in that summation is at ready comp l~ted. Al so, 



the graphs may be developed from the optimum organization of just one 

linearly programmed resource situation. The graphs can be reused for 

more than one resource combination without any additional computation. 

The method does have the disadvantage of requiring both arithmetic and 

graphic work before it can be uti I ized. 

Chart and Tabular Adaptation 
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Linear adaptations may also be presented in a chart or in tabular 

form. The basic assumptions of the I inear adaptation technique hold 

when th.e adaptations are presented in this manner. The charts are 

developed by seal lng the level of activities included in the optimum 

solution of the I inearly programmed farms <RHS 7 and RHS 24) to·the 

corresponding level of resource input (sand or clay cropland or native 

range) as shown in Figure 9. To obtain the expected optimum organiza

tion for a new resource situation such as RHS 6, locate the input level 

of the I lmiting resource (sand or clay cropland or native range) on the 

acre scale. Then read the level of activities from the respective 

scales directly below the point on the acre scale. 

The AFRN feeder calf activity level depends upon whether the pas

ture is associated with the sand cropland or clay cropland. In resource 

situations such as RHS 6 which includes both sand and clay cropland, 

results closest to actual programmed values were obtained tor the 

expected level of AFRN by averaging the values obtained from the sand 

and clay. 

The organizations obtained for the new resource situations wi I I be 

identical tor al I methods of I inear adjustment since they are based on 

the same principles and merely present the solution in different forms. 
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Figure 9. Adaptation Chart.Used to Determi.ne Enterprises and Levels 
Associated with Soi I Resources, Based on Optimum Farm 
Organizations of RHS 7 and RHS 24, High Plains Area, 
Oklahoma Panhandle - Wheat Price $1.50 Bushel and Grain 
Sorghum Price $1.74 Cwt. 



The computation for several I lmiting resource combinations may be 

completed at one time and the results presented in tabular form. 
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Table XVI I is the expected optimum level of wheat for RHS 6 developed 

from ten-acre increments of clay and sand resources of RHS 7 and RHS 24, 

The procedure permits the results to be obtained directly from tables 

for a new resource situation. 

Summary and Limitations 

The I inear adaptation techniques offer farm management personnel 

a valuable educational tool within certain I imits, It is important that 

these I imitations be recognized in order to assure a reasonable degree 

of val idlty, 

Any given farm organization Is usually stable only over a certain 

commodity price range, When computing an expected optimum organization 

at or near the extremities of price stabi I ity ranges, caution should be 

exercised In accepting the results. Careful scrutiny of the results 

becomes pa lcularly Important If different activities are involved In 

the optimum organizations on either side of the price break. For 

example, the organizations of RHS 7 and RHS 8 are used in a I I near 

adaptation to compute an organization for RHS 14 (523.9 acres of clay 

cropland~ 78.3 sand cropland acres and I, 117,3 native range acres), At 

a wheat price of $1.25 per bushel, the RHS 7 organization Is at the low 

end of the price stab! 1 lty range, $1.25 to $2.15 (Table XVI 11). Thus, 

It Is necessary to exam I ne the RHS 7 organ I zat ion be I ow the $1 • 25 wheat 

prlce, In this case, grain sorghum is Included in the $L17 to $1.24 

organization for RHS 7 but Is not in the $1 .25 to $2.15 organization. 

Sfml larly, the RHS 8 organization is at the upper end of Its price 
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TABLE XV I I 

WHEAT ACRES ASSOCIATED WITH SPECIFIED ACRES OF CLAY ~ND SAND CROPLAND, 
ADAPTED FROM OPTIMUM FARM ORGANIZATION OF RHS 7 AND RHS 24, 

HIGH PLAINS AREA, OKLAHOMA PANHANDLE1 

Clay Resource 

Acres 0 10 20 30 40 50 60 70 80 90 100 

0 0 7 14 22 29 36 43 51 58 65 72 

10 2 9 16 24 31 38 45 53 60 67 74 

20 4 11 18 26 33 40 47 55 62 69 76 

30 5 12 19 27 34 41 48 56 63 70 77 

: Q) 40 7 14 21 29 36 43 50 58 65 72 79 
E 

' :, :o 
(/) 50 9 16 23 31 38 45 52 60 67 74 81 ' Q) 

0:: 

'-0 :c 
' (0 60 11 18 25 33 4.0 47 54 62 69 76 83 en 

70 12 <' l9 26 34 41 48. 55 . 63 70 77 84 ... ' 

80 14 21 28 36 43 50 57 65 72 ,79 86 

90 16 23 30 38 45 52 59 67 74. 81 88 

100 18 25 32 40 :47 54 61 69 76 83 90 

1Wheat acres are based on a wheat price of $1.50 per bushel and a grain 
sorghum price of $1. 74 per cwt. 



TABLE XVI 11 

A COMPARISON OF OPTIMUM ORGANIZATIONS FOR RHS 7 AND RHS 8 FOR 
ALTERNATIVE WHEAT PRICE STABILITY RANGES, ,HIGH PLAINS 

AREA, OKLAHOMA PANHANDLE1 

Resource Situation 
RHS 7 RHS 8 

Stab i I i ty Ranges Stab i Ii ty Ranges 

60 

Activit Unit $1,17-1,24 $1.25-2, 15 $ .85-1.26 $1.27-1.50 

Wheat Acres 327,7 380,5 9L9 

Grain 
Sorghum Acres 64,9 524,8 350,6 

Forage 
Sorghum Acres 17.6 2L2 o4 .5 

Smal ! Grain 
Grazeout Acres 115 0 1 123,6 82,3 

Feeders 
AFRN Head 35 34 40 39 

FMWS Head 11 2 58 

FMST Head 51 --
FMWF Head 78 94 

Labor Hi re 
-502 May-July Hour 326 219 

1organizations optained, by I inear programming when wheat price is 
al lowed to chahge and gh;1in sorghum price is $L74 cwt, 

2The organization for RHS 7 at wheat prices of $1.25 "'" L50 had 50 hours 
of unused May-July labor. 
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stab! I ity range, 85 cents to $1.26. A change occurs in the activities 

included in the $1.27 to $10:.50 RHS 8 organization as compared to the 

85-cent to $1.26 organization. The feeder calf ·activity FMST (buy in 

October, sel I in March, winter on sorghum stubble and forage) is 

included at 85-cent to $1~27 wheat pri_ces and is replaced by two new 

activities Csmal I grain ~razeout and feeder calves FMWS) for wheat 

prices $1.27 to $1.50~ 

To obtain an estimated organization for RHS 14 at the $1.25 wheat 

price requires computing four o~ganizations, one each for every possible 

combination of RHS 7 and RHS 8 drganizations for each side of their 

respective stab! I ity range price breaks (Table XIX). Careful·examina

tlon of the estimated organizations is necessary to determine if any 

resource restrictions have been violated. The avai I able smal I grain 

pastur-e restriction is violated by the organization (estimated brgar1'iza

tion 2, Table XVI I I) obtained by using the $1. 17 to $1.24 RHS 7 orl~ni

zation and the $1.27 to $1.50 RHS 8 organization. Thus, this organiza

tion is not valid and should be ignored unless the budgeting technique 

is to be applied in order to obtain a feasible solution. Of the remain

ing organizations, the estimated organization obtained by using the 

organization of $1.25 to $2.15 RHS 7 and. $1.27 to $1.50 RHS 8 is the most 

p rot i tab I e, 

Resources that are not normally restrictive may become so as price 

or size of operation changes. For instance, the organization for RHS 24 

has an excess supply of May-July labor when Wheat price is $1.30 per 

bushe I and grain sorghum Is $1. 74 per cwt. <Tab I e XX), However, when 

the so 11 resources a re increased to tw Ice that of RHS 24, as is the 
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TABLE XIX 

A COMPARISON OF THE LINEAR PROGRAMMING ORGANIZATION AND THE ESTIMATED 
ORGANIZATIONS FOR RHS 14 AS LINEARLY ADAPTED FROM OPTIMUM 

ORGANIZATIONS OF RHS 7 AND RHS 8, EFFECT OF USING 
ADAPTATION TECHNIQUES NEAR EXTREMITIES OF THE 

ORGANIZATIONAL PRICE STABILITY RANGE, 
HIGH PLAINS, OKLAHOMA PANHANDLE1 

Est. Est. Est. Est. Li near 
Org. Org.2 Org. Org. Progr. 

Activity Unit 1 2 3 4 Org.3 

Acti vi t:t Leve I 

Wheat Acre 379. 341. 327. 393. 384. 

Grain 
Sorghum Acre 78. 117. 78. 52. 65. 

Forage 
Sorghum Ac,re 21. 18. 18. 21. 13. 

Sma I I Grain 
Grazeout Acre 121. 127. 115. 135. 139. 

Feeder 
Calves 

AFRN Head 13~ 136 136 136 158 
FMWF Head 94 78 78 94 84 
FMWS Head 2 20 11 10 25 
FMST Head 8 8 -r 

Labor Hi re 
May-Ju I y Hour 87 108 139 60 240 

Value Do I. $10,016. $10,343. $9,371. $10,137. $10,836. 

1The wheat price stability range (grain sorghum price $1.74 cwt.) for 
the optimum organizations of HHS 7 and RHS 8 used to obtain the estimated 
organi:z;ations are as follows: Est. Org. 1, RHS 7, range $1.25-2.15 and 
RHS 8, $0.85-1.26; Est. Org. 2, RHS 7, range $1.17-1.24 and RHS 8, $1.27-
1.50; Est. Org. 3, RHS 7, range $1.17-1.24, RHS 8, $0.85-1.26; Est. 
Org. 4, RHS 7, range $l.25-2.15, RHS 8, $1.27,-1.50. 

2Estimated organization 2 is not a val ld solution. The a.mount of smal I 
grain grazing required for the feeder calves exceeds the avai I able 
supply. 

3unear programming organization for RHS 14 is stabl.e when wheat prices 
are $1.09-1.74 per bushel, grain sorghum price $1.74 cwt. 



TABLE XX 

EFFECT OF FARM SIZE ON OPTIMUM ORGANIZATION ALTERNATIVE RESOURCE 
SITUATIONS, HIGH PLAINS AREA, OKLAHOMA PANHANDLE1 
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Linear Programmed 
Leve I for RHS 82 

Linear Programmed 
Level for RHS 242 Activity 

Wheat 92 A, 

Grain Sorghum 351 A. 262.7 A. 

Forage Sorghum .5 A. .22 A. 

Sma I I Grain 
Grazeout 82,3 A. 

Feeder Calf 
AFRN 39 Hd, 20 Hd. 

FMWS 58 Hd. 

FMST 26 Hd, 

Labor Hi re 
May-Ju [y 219 Hrs.· -90 Hrs, 

1Act1vlty levels obtained from I inear programmed resource situations, 
wheat price $1,30 per bushel, grain sorghum $1.74 cwt. 

3 

2RHS 8 included 525 acres cropland, 303 acres pasture. RHS 24 included 
262,5 acres cropland, 151.5 acres pasture (one half of RHS 8), 

31ndlcates 90 hours aval I able labor unused, 
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case with RHS 8, additional May-July labor Is required. This change In 

the labor situation, brought about by changes in sizes of operation, 

also changed the activities Included In the or~anizat!ons. The organi

zation for RHS 24 includes grain sorghum, forage sorghum and feeder 

calves AFRN and FMST. The FMST activity Is dropped from the RHS 8 

organization and wheat, small grain grazeout, May-July labor hire and 

feeder calf FMWS are added. 

The expected optimum organization wl I I not Indicate any activities 

other than those included In the optimum organization of the programmed 

farms. However, different activities may be Indicated if resource use, 

Including the use of Internally generated resources, is examined. 

In actual field use farm management personnel would be utl I I zing 

the adaptation techniques to Improve upon existing farm organizations, 

Therefore, the farm management personnel can always rely upon a budget 

comparison of the existing organization versus the proposed adjusted 

organization to Insure that they suggest only more profitable organiza

tional changes. 



CHAPTER V 

SIMPLIFIED PROGRAMMING 

The simpl Hied programming adjustment technique systematically 

selects both the particular alternative to be included in the farm 

organization and the level of that alternative. 1 Farm management 

personnel can utilize simplified programming as an effective supplement 

to budgeting in that it provides the desired direction and level neces-

sary in making adjustment decisions. 

The simplified programming technique requires the fol lowing infor-

mation, (1) identification of aval lab le resources and resource quantity 

and (2) establishment of enterprise budgets. 

The basic steps In simplified programming are: 

1. Determine restrictive resources. 

2. Develop a table of per unit resource requirements for enter-

prises considered. 

3. Determine the net return per unit of the most restrictive 

resource for enterprises considered .. 

4. Select enterprise with highest net return per unit of the most 

restrictive resourcE;l (e.g., land). 

1For a more complete discussion of the simplified programming 
technique, see, Donald C. Huffman, Programmed ~udgeting - A To.qi' f;or 
Complete Farm Pl§anlng. AEA Information Series No. 2, 1965. 
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5. Determine the level at which the selected enterprise may enter 

the organization. 

6. Determine resources used by the selected enterprise at level it 

entered the organization and the resources remalning for other 

enterprl seSa 

7. Select the enterprise with next highest per unit net return. 

Sa Determins the level that the selected enterprise may enter the 

organization to utl I ize the remaining resources. 

9a Repeat steps 6, 7, and 8 untl I no further enterprise remains 

that can uti I ize the remaining avai I able reso4rces. 

10. · Test to determine if the Included enterprises should be 

included at specified level and If any excluded enterprise 

should be included In the organlzatlon. 2 

In the strictest sense, "simpl if led programming" i's one method of 

11 near p rog ramm Ing ana I ys Is, as opposed to the "s I mp I ex" method 

described by Heady and Candler and Incorporated in computer I inear 

programming analyslsa 3 A distinction wl 11 be made between "simpl !fled 

programming" and "1 lnear programming" In this study, with "I !near pro-

gramming" referring only to computer analysis. 

Enterprises are selected for inclusion in the farm organization one 

at a time In slmpl I fled programming as In I inear programming a The 

choice criterion for slmpl lfied programming Is the same as I lnear pro-

grammlng in that enterprise selection Is based on the highest net return 

2 1bldjl pa 21. 

3Earl 0. Heady and WI lfred Candler, Linear Programming Methods, 
( Arne s , 1 9 5 8) , pp , 5 3 :...1 5 O a 
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per unit of resourceo Operationally, however, the simpl lfled program

ming procedure initially selects enterprises on the basis of highest 

net return per un!t of the most restrictive resource ( land). Subse

quent steps in the slmpl lfied programming procedure refine the selectiono 

Proper consideration of enterprises that produce an intermediate 

product, such as smal I grain grazing from wheat grown for grain, Is 

difficult in simplified programmingo Some method ls necessary to 

reflect the value of the Intermediate product in the CJ value of the 

~nterprlse. This must be done without distorting the enterprise value 

if the subsequent enterprises uti I izing the intermediate product cannot 

profitably be Included In the organlzatlono 

The innovation of employing complete farm organizations as alterna

tlve activities Is used in this study to overcome the Intermediate 

product difficulty with simplified programming. The Individual activ

ities withln the complete farm organization are not considered at first. 

For example, the optimum organization for RHS 5 Included several 

different activities (Table XXI ). However, consideration is given only 

to the solution value and resources used, Io eo, 457 acres of clay crop

land, 6803 acres of sand cropland, 303 acres of native pasture and 497 

hours of May-July labor and the $7jl993,96 returno In order that the 

complete farm organization may be considered In smal I increments during 

the simplified programming process, the resources used in the organiza

tion are divided by the total land acreage in the farm. This puts the 

resources used by the complete farm organization on a per unit (acre) of 

land basis. In the example above each level of resource used would be 

divided by 82803 acres of total land (column 3, Table XXI). Thus~ one 



Resource 

Total Land 

Clay Crop I and 

Sand Cropland 

Native Pasture 

Labor 
May-July 

Value 

TABLE XXI 

RESOURCE USE AND OPTIMUM ORGANIZATION RHS 5 
HIGH PLAINS AREA, OKLAHOMA PANHANDLE1 

Leve I Activities Level 
Quantity Per Unit Included in of 

Used of Land2 Opt. Org. Activity 

828.3 A. A. Wheat 335.7 A. 

457. 0 -A. .551 A. Grain Sorghum 56.8 A. 

68.3 A. .082 A. Forage 11.5 A. 

303.0 A. .365 A. Sma 11 Grain 
Grazing 121.4 A. 

497 Hr. . 6 Hr. Feeders 
AFRN 35.0 Hd. 
FMWF 73.0 Hd. 
FMWS 21 .O Hd. 

$7,993.96 $9.65 
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Leve I 
Per Unit 
of Land2 

. 405 A. 

.068 A. 

.013 A. 

. 146 A. 

.042 Hd. 

.088 Hd. 

.025 Hd. 

1Linear programming solution using the fol lowing prices: wheat $1.50 
per bu~ grain sorghum $1.74 cwt. 

2The level of activity (quantity) divided by 828.3. 
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unit of the complete farm organization on a total land basis may be 

considered as an individual activity. The regular simplified program

ming procedure is then used to obtain the new farm organization. 

The resulting simplified programming solution is actually a 

composite of different organizations. The final farm organization is 

obtained by multiplying the level of the included organization (the one 

used as activities) by the enterprise levels per unit of organization. 

The computational efforts of slmpl ified programming are reduced by 

the use of optimum organizations as activities, if a large number of 

enterprises are to be considered. Any number of different enterprises 

may be considered when incl.uded in the alternative organ'i:zation?~ Thus, 

three or four optimum organizations used as possible activities may 

result in numerous enterprises being included in the finartarm organi~ 

zation. Special circumstances or enterprises may be. considered by 

including individual enterprises with the optimum organizations as 

poss!bie activities. For example, if none of the complete farm organi

zations used as activities includes a cow-calf enterprise, this enter

pd se may be considered as one of the ·a 1 ternati ve acti vi ti es a i ong with 

several organization activities. A particular enterprise can be forced 

into the program at a given leve.1, if desired, by Including the activity 

In the organization ·before other alternatives. 

S_impi ifie_d _Pr_ogrammin.9. A!:laptation Technique 

Simplified programming isused to determine the optimum organiza

tion for RHS 6. Several optimum farm organizations as determined by 

linear programming of different resource situations are used as possible 

alternative activities along with single enterprises. Although the 



final selection of the alternative activities is arbitrarily made, the 

selection is based on: 

1. Similarity of avai I able resources when optimum organizations 

are used as activities, considering the quantity and mix of 

resources. 
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2. The special resource requirements of certain activities to 

enable utilization of resources that might otherwise go unused. 

Using these criteria, RHS 5 optimum organization is selected as one 

alternative on the basis of being comparable to RHS 6 in the mixture and 

quantity of resources <Table V). That is, both RHS 5 and RHS 6 include 

a clay to sand cropland ratio of approximately seven to one. Also, the 

acreage of cropland is small enough not to require hiring May-Ju:b1 

· labor. RHS 7 and RHS 24 optimum organizations and enterprise AFRN are 

selected as utl I izing special resource differences, i.e., RHS 7 includes 

only clay cropland and pasture resources, RHS 24 includes only sand 

crop I and and pasture resources and AFRN uti Ii zes on I y the pasture 

resource. RHS 24 is selected over RHS 8 as being more profitable per 

unit of available resources and nearer to the RHS 6 level of sand 

resources. RHS 8 would have been used instead of RHS 24 if the acreage 

of sand cropland had been approximately 350 acres or larger, thus 

requiring the hirlng of May-Judy labor. 

Step 

Land is considered to be the restricting resource, as purchase of 

additional land or land rental is not permitted in this model. Other 

resources such as capital and labor may be purchased in any amount and 

would not be considered restrictive. However, simplified progrc1mming 
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is a general technique, and under different conditions resources such 

as labor, capital, or bui I dings may be more restrictive than land. 

Step 2 

To develop the table of per unit resource requirements for enter-

prises considered (Table XXV), the coefficients for single enterprises 

included as alternatives may be obtained from the enterprise budgets. 

The relevant coefficients from the enterprise budgets for the feeder 

calf enterprise AFRN are presented in Table XXI I. The only land used by 

the AFRN activity is native range, requiring 3.9 AUM per feeder calf. 

This native range requirement may be specified as AUM's or converted to 

an acre basis as done in this study. Since the native range carrying 

capacity is .6 AUM per acre, the AFRN native range acreage requirement 

is 3• g, 6 5 ~ or • acres. 

The coefficients of the organizations used as activities are 

obtained by dividing the level of resource used in the I inearly pro-

grammed optimum organization by the number of acres included in that 

organization. RHS 5 used 457 acres of clay, 683 acres of sand and 303 

acres of native grass for a total land acreage of 828.3. The amounts of 

resources used by the optimum solution for RHS 5 are thus divided by 

828.3 to obtain the per unit resource coefficients as indicated in 

Tab le XX I. 

Coefficients for the other organizations used as activities are 

obtained in the same way and are shown in Tables XXI I I and XXIV. The 

table of per unit resource r:equirements for enterprises .considered is 

then developed and presented in Table XXV. 

Step 3 

The net return per unit of resource for enterprises considered 



TABLE XXI I 

ENTERPRISE BUDGET FOR AFRN GOOD FEEDER CATTLE, HIGH 
PLAINS AREA, OKLAHOMA PANHANDLEl 

Item 

Capital Requirement 
Investment (calf) 
Tota I Operating 
Total Annual 

Production 
Feeder, So Id 

Less 1 %·,death:: I oss 

Total Specified Costs 
Allocable Fixed Costs 

Returns to Land, Labor 
Mgt. and Non-Allocable 
Fixed Cost 

Resource Requirement 
Native Range 
LqJJor 

Jan. - Apri I 
May - July 
Aug. - Sept. 
Oct. - Dec. 

Unit 

cwt. 
dollar 
do 11 ar 

cwt. 

dol I ar 
dollar 

do 11 ar 

AUM 

hr. 
hr. 
hr. 
hr. 

Amount 

5.00 

7.75 

3.9 

.55 
1.50 
1.00 

.55 

Price 

$25.54 

21.98 

72 

Value 

$127.70 
131.56 
65. 78 

170.35 
168.65 

135.28 
1. 71 

31.66 

1The method of handling the AF.RN enterprise is, spring buy, April 15, 
gr'aze th·rough the summer on native range and. se I I off of grass 
October 15. 



TABLE XX 111 

RESOURCE USE AND OPTIMUM ORGANIZATION RHr 24, HIGH 
PLAINS AREA, OKLAHOMA PANHANDLE 

Leve I Activities 
Per Included in Level 

Unit of Optimum Of 
Resource Quantity Land2 Organization Activity 

Total land 414.4 A. A. Wheat 46.0A. . .-,; 

Clay cropland Grain Sorghum 175.3 A. 

Sand crop land 262.7 A. .653 A. Forage . 25 A . 

Native pasture 151.7A. .366 A. Sma 11 Grain 41.1 A. 
Grazing 

Labor Feeders 
May-July 362.6 Hr . . 875 Hr. AFRN 20.0 Hd. 

FMWS 29.0 Hd. 

Value $4,032.00 $9.73 
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Level 
Per 

Unit of 
Land2 

. 111 A. 

.423 A. 

.0006 A. 

.099 A. 

.0482 Hd. 

. 699 Hd. 

1Linear Programming solutions using the following prices: wheat $1.50 
per bu., grain sorghum $1.74 cwt. 

2Level of activity (quantity) divided by 414.4. 



Resource 

Total land 

Clay cropland 

Sand crop I and 

TABLE XXIV 

RESOURCE AND OPTIMUM ORGANIZATION RHS 7, HIGH 
PLAINS AREA, OKLAHOMA PANHANDLE1 

leve I Activities 
Per Included in Level 

Unit of Optimum of 
Quantity Land2 Organization Activity 

828.6 A. 1 A. Wheat 380.5 A. 

525.3 A. • 634 A. · Forage 21.2 A . 

Sma 11 Grain 
Grazing 123.6 A. 

Native Pasture 303.3 A. .366 A. 
'Feed~rs 

Labor "AF.RN 34, 3 Hd. 
May.-J u I y 456.0 Hr. .550 Hr. FMWF 94.3 Hd. 

FMWS. 2. 1 Hd, 

Value $7,722.88 $9.'.32 
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Leve I 
Per 

Unit of 
Land2 

.459 A. 

.026 A. 

.149 A. 

.041 Hd. 
• 114 Hd~ 
.003 Hd. 

1Linear programming solution using the followlhg prices: wheat $1.50 per 
bu., grain sorghum $1.74 cwt. 

2Level of activity (quantity) divided by 828.6. 
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TABLE XXV 

SIMPLIFIED PROGRAMMING WORK TABLE SHOWING THE RESOURCE REQUIREMENTS 
FOR ENTERPRISES CONSIDERED IN THE FARM ORGANIZATION 

RHS 6 
Amount RHS 5 RHS 7 RHS 24 AFRN 

Resource Avai !able Org. Org. Org. Enterprise 

Total land 884.9 A. 6.5 

Clay crop I and 262.0 A. .551 .634 

Sand crop I and 39.2 A. .082 .633 

Native pasture 583.7 A. . 365 . 366 .366 6.5 

Labor 
May - July 506 Hr. .6 .55 .875 1 • 5 

Net return 1 $9.65 $9. 32 $9 . .37 $27.06 

1Ail values adjusted tor cost of annual capital borrowed. 

TABLE XXVI 

SIMPLIFIED PROGRAMMING WORK TABLE SHOWING THE NET RETURNS PER UNIT OF 
RESOURCE FOR ENTERPRISES CONSIDERED IN THE FARM ORGANIZATION 

RHS 5 RHS 7 RHS 24 AFRN 
Resource Org. Org. Org. Enterprise 

Total land $ 9.65 $ 9.32 $ 9.37 $4. 16 

Clay crop I and . n. 51 14.70 

Sand crop I 2nd 117. 68 14.80 

Natl ve pasture 26.44 25.46 2.5.60 4. 16 

Labor 
May ,... •Ju I y 16.08 16.95 10. 71 18.04 



76 

is determined by dividing the net return per unit of activity ( I ine 6, 

Table XXV) by the per unit of resource requirement coefficients (I ines 

through 5, Table XXV). This permits easy evaluation as to the dollar 

efficiency of each enterprise in the use of each resource (Table XXVI ). 

Step 4 

The selection of the most profitable enterprise in terms of return 

to the most restrictive resource (land) is made from Table XXVI. The 

RHS 5 activity has a total land resource use value of $9.65, compared 

to $9037, $9.32 and $4.16 for RHS 24, RHS 7 and AFRN, respectively. 

Thus, RHS 5 is chosen for use in step 5. 

Step 5 

Once the most profitable enterprise is selected, a secondary work 

table (Table XXVI I) is constructed to determine the maximum level that 

the enterprise may enter the solution. The maximum level is determined 

by dividing per unit resource coefficients (column 3, Table XXV) for the 

selected enterprise, RHS 5 organization, into the quantity of the 

respective available resources (column 2, Table XXV). This table must 

be updated each tlme a new activity is added to the organization. 

The resource which restricts the enterprise to its lo0est level 

determines the maximum level the enterprise may enter the organization. 

The RHS 5 organization is restricted most by the clay cropland resource, 

thus the maximu~ level at which it can enter the organization is 475.4 

un l ts. 

Step 6 

Using the Primary Work Table, Table XXVI, as a resource accounting 

table, the resources used by 475.4 units of RHS 5 organization are 
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TABLE XXV I I 

SECONDARY WORK TABLE FOR SIMPLIFIED PROGRAMMING,SHOWING THE MAXIMUM 
LEVEL OF NEW ACTIVITIES THAT CAN ENTER THE. FARM ORGANIZAT.ION 

Total Clay Sand: Native. Labor 
Activity Land Crop I and Crop I an.d •.. Pas-trure May-:;-July 

~ '. .. ••< ·~ .·, ... 

RHS 5 org. 884.9 475.4 478.·0 1,599.2 843.3 

RHS 24 org. 309.5 0 ..3 1, 120~8 401. 5 

AFRN enterprise ~ .63 .. 0 147.0 
--"!.."" 

TABLE XXV I I I 

PRIMARY WORK TABLE FOR SIMPLIFIED 'PROGRAMMING SHOW I NG THE LEVEL AT 
WHICH NEW ACTIVITIES ENTERED THE FARM ORGANIZATION AND THE 

REMAINING RESOURCES AVAILABLE FO~ OTHER ACTIVITIES 

No. Clay Sand Na;tive · Labor 
at Total Crop- Crop- Pas- May- Net 

Activity Units . Land Jand land i· ·•· tur.e · :JUIN · .. Returns 

Resources 
Aval I able 884.9 262 39.2 583.7 506 

RHS 5 
q,rganization 475.4 475.4 262 39 .. o 173.5 285.2 $4,587.61 

Resources 
Avaf 1.abl~ 409.5 0 .2 410.2 220 •. 8 4,587.61 

RHS 24 
d ' Organization .3 .3 .2 . 1 .3 2.92 

Resources 
Avai I ab I e 409.2 0 0 410. 1 220.5 4,590.53 

AFRN 
Enterprise 62.9 408.9 0 0 408.9 94.4 1:,702.07 

.3 0 0 l.3 126. 1 $6,292.60 



deducted from the total available resources of RHS 6 (column 2, 

Table XXV). The unused resources are avai I able for use by the other 

enterprises to be included in the organization. 

Steps 7 and 8 
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To utilize the remaining resources available after the RHS 5 

activity is included, the activity with the next highest net return per 

unit of land resource is selected for Table XXVI. In this case activity 

RHS 24 is selected and the level that it may enter depends on the 

remaining resources shown by Table XXVI I I. Using the secondary work 

table, Table XXVI I, the level at which RHS 24 may enter the organization 

is determined by the most restrictive resource. In this case, sand 

crop I and restricts the RHS ,24: entr,y to :~3; lm Lt. 

Step 9 

Repeating steps 6, 7 and 8, the final activ1ty to be selected for 

inclusion in the organization is activity AFRN. The level at which the 

AFRN activity may enter the organization is restricted to 62.9 units by 

total land and by pasture. After including activity AFRN the remaining 

resources are of insignificant size and no more activities are included. 

Step 10 

The check on returns per unit of resource used shows that the value 

for the last activity included, AFRN, is less than for the other 

included activities. Returns per unit of resource for the excluded 

activity, RHS 7, are lower than for the included activities, indicating 

that the optimum plan has been reached. 

The optimum enterprise organization for RHS 6 is determined by the 

level of the included activities. The actual enterprise levels for the 
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organizations used as activities, RHS 5 and RHS 24, are obtained by the 

level at which these activities entered the final organizations, multi

pl fed by the respective enterprise level per unit of land (column 6, 

Tables XXI and XXI 11) as shown in Table XXIX. The resulting enterprise 

levels are compared in Table XXIX with those of the linearly programmed 

optlmum organizations obtained for RHS 6. 

Evaluation of the Simplified Programming Adaptation Technique 

Simplified programming could be utilized extensively in farm 

management education. It provides a relatively simple hand calculation 

approach to I inear programming. 

The information necessary for farm management specialists to 

uti I ize simplified programming can be readily supplied by the researcher. 

If only individual enterprises are considered as possible alternative 

activities, no special ski 11 is required to make use of the simpl if led 

programming technique. However, when intermediate products are included 

in the program, more ski 11 and a priori knowledge must be used in 

setting up the program. 

The use of optimum organizations from I !nearly programmed resource 

situations appear promising as alternative activities. Each organiza

tion chosen must be carefully selected to meet one or more distinguish

ing characteristics of the resource situation in question. 

Organizations from dissimi Jar resource situations must not be included 

as alternatives. For instance, the slmpl ified programming procedure 

is used to compute the farm organization tor RHS 9, using farm 

organizations as alternative activities. The activities considered for 



TABLE XXIX 

SIMPLIFIED PROGRAMMING AND LINEAR PROGRAMMING OPTIMUM ORGANIZATION FOR RHS 6 

Simp Ii-
Activity RHS 5 Activity RHS 24 Activity AFRN fled Li hear . ,· 

Organization 1 Organization 1 Program frog ram 
Enterprise Enterprise Level Enterprise Leve I Enterprise Level Solution Solution 

Wheat .405 X 475.4 = 192.5 . 111 X • 3 = . 033 192.5 192.4 

Grain Sorghum .068 X 475.4 = 32.3 . 423 X • 3 = • 13 32.4 32.6 

Forage .013 X 475.4 = 6.2 .0006 X .3 = .002 6.2 6.6 

Sma I I Grain 
Grazing . 146 X 4 75. 4 = 69.4 .099 X .3 = .029 69.4 69.6 

Feeders 
AFRN .042 X 475.4 = 20.0 .0482 X .3 = .014 62.9· 82.9 82.9 

FMWF .088 X 475.4 = 41.8 41.8 41.8 

FMWS .025 X 475.4 = 11. 9 .699 X .3 = .2 12. 1 12.1 

Value $9.65 X 475.4 = $9.73 X .3 = 62,9 X $27.06 = 
2 $4,587.61 $2.92 $1,702.07 $6,292.60 $6,287.86 

1Enterprise level per unit of organization multiplied by the number of units of organization used in 
the simplified programming solution. 

2The actual value of the simplified programming organization cannot exceed the value of the I inear 
programming organization. The apparent discrepancy in this example is caused by the need to keep the 
arithmetic simple during the simplified programming process, thus creating rounding errors. 

OJ 
0 



RHS 9 Included the I I near programming solutions for RHS 7, 8, 5 and I 

and enterprise AFRN. RHS 7 and 8 and the AFRN enterprise are selected 

In order to handle special resource differences. RHS 5 and I are 

Included as alternative because of siml lar sizeo 

The simpl lfied programming solution involving the farm organiza

tions of RHS 5 and 8 and enterprise AFRN is compared with the I inear 

programming solution for RHS 9 in Table XXX. The discrepancy between 

the two methods of analysis apparently is due to a failure to account 
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for a special resource characteristic when selecting alternative 

activities for the simplified programming. The inclusion of an 

organization with a sand to clay cropland ratio more nearly approximat

ing the RHS 9 resource situation might have improved upon the solution. 

It is important that step 10 of the slmpl ifled programming procedure 

(check on the value of resource used) be completed. The importance of 

step 10 Is i I lustrated by applying the simplified programming procedure 

to RHS 14, The alternative activities selected for inclusion In the 

linear programming solutions are RHS 4, 1, 15 and 24 and enterprise 

AFRNo The organization for RHS 15 and 24 and enterprise AFRN are 

selected as alternative activities to handle special resource differences 

and the organizations of RHS 5 and 1 are chosen because of the ratio of 

clay and sand cropland. 

The RHS 24 organization ls included as one activity unti I the 

"value of resource use" check is applied for the excluded activities. 

Although the net return per unit of resource for total land is slightly 

higher for RHS 24 than RHS 5, $9074 compared to $9.65, the value for 

sand cropland is much lower, $15.36 compared to $117.68. Therefore, the 
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TABLE XXX 

SIMPLIFIED PROGRAMMING AND LINEAR PROGRAMMING FARM 
ENTERPRISE ORGANIZATIONS FOR RHS 9 

Si mp Ii f i ed Linear 
Programming 1 Programming 

Enterprise Level Leve I 

Wheat 218.7 A. 179.7 A. 

Grain Sorghum 131.7A. 183.9 A. 

Forage Sorghum 6.2 A. 4.3 A. 

Sma 11 Grain 
Grazeout 92.7 A. 82.8 A. 

Feeders 
AFRN 52 Hd. 52.9 Hd. 

FMWF 42 Hd. 25.5 Hd. 

FMWS 28 Hd. 38. Hd. 

Labor H·i re 
May - Ju I y 16.7 Hr.2 

Net Returns $7,306.84 $7,527.91 

1 Based on RHS 5, RHS 8 organization~ and enterprise AFRN as activlties. 

2The labor required to utilize land resources as determined by Primary 
Work Table. 



RHS 5 organlzatlon replaced RHS 24 and the resulting organization 

yielded a higher return. Table XXXI shows the organization that would 

have resulted by including RHS 24 as compared to RHS 5 and the I inear 

programming solution for RHS 14. 
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When optimum organizations of differing resource situations are 

used as alternative activities, research with I inear programming 

actually serves as a data generating technique. It provides specific 

information that can be regrouped to meet a special need. Different 

farm organizations may be obtained through th~ I inear programming 

process by identifying representative farms within an area by several 

methods. These organizations can then be used by farm management 

educators as alternative activities in the simplified programming 

process. Thus a relatively smal I sample of farm enterprise organiza

tions obtained by I I near programming may provide the basis for develop

ing optimum organizations for many resource owners. 

As with other adaptation procedures, the organization obtained 

through the use of simplified programming needs to be carefully checked. 

before being recommended. The organization always can be compared by 

budgeting with the existing farm organization to see if it is profitable 

to reorganize. 

Enterprise use of resources must be checked to ascertain that no 

resource I imitation is violated. Only then can the organization 

obtained be recommended by the farm management specialist to the farmer 

as being a profitable undertaking. 

,
.. 



TABLE XXXI 

SIMPLIFIED PROGRAMMING AND LINEAR PROGRAMMING FARM 
ENTERPRISE ORGANIZATIONS FOR RHS 14 

Simp Ii f ied 
Programming 1 

Si mp I if i ed 
Programming2 

(Using RHS 24) (Using RHS 5) 
Enterprise Leve I Leve I 

Wheat 392.8 A. 385 A. 

Gra l n Sorghum 51.9A. 64.7 A. 

Forage Sorghum 20.8 A. 12.4 A. 

Sma 11 Grain 
Grazeout 135.5 A. 138.8 A. 

Feeders 
AFRN 158 Hd. 158 Hd. 

FMWF 93 Hd. 83.7 Hd. 

FMWS 10 Hd. 23./3Hd. 

Labor Hi re 
3 

May - July 233.5 Hr. ' 3 242.3 Hr. 

Net Returns $.1 1 , 33 1 • 00 $12 ,o 10. 84 

1 
Based on RHS 24, RHS 15 organizations and entSrprise AFRN as 

activities. 
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Linear 
Programming 

Leve I 

385 A. 

65 A. 

13 A. 

139 A. 

158 Hd. 

83 Hd. 

24 Hd. 

240 Hr. 

$12,029.47 

2 
Based on RHS 5 organization and enterprise AFRN as activities. 

3The labor required to uti I lze land resources as determined by Primary 
Work Tab I e. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

The objectives of this study were to (1) demonstrate the use of 

representative farms and i I lustrate the effect of different methods of 

defining representative farms on area agricultural supply estimates in 

the Panhandle of Oklahoma and (2) develop techniques for adapting 

I inearly programmed representative farm plans to different farm resource 

situations with minimum loss of optimality. Much expense and time and 

many resources are used in developing and appropriately defining repre

sentative.farms for agricultural economic research. The intent of this 

study is to extend the use of the information obtained as far as 

possible. 

Although the study area is specifically defined as the dryland 

cropland of the High Plains area of the Oklahoma Panhandle, it is 

anticipated that the findings of this study are equally applicable to 

other areas. The I inearly programmed organizations for representative 

farm siutations are available for many areas throughout Oklahoma.and 

the United States. Thus, adaptation techniques developed in this study 

can be used by farm management personnel to estimate enterprise organi

zations for actual farm situations in these areas. 

Objective one of this study is considered in the analysis of the 

area supply estimates. Representative farm situations are identified by 
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different methods and I inearly programmed to obtain the optimum 

enterprise organization. The commodity supplies for the representative 

farms are aggregated to obtain area supply estimates of wheat, grain 

sorghum and feeder calves. The results indicate that the method of 

identification of representative farms does have considerable effect 

on the aggregated area supply estimates. 

Three general methods of Identifying the representative farm were 

examined for their effect on aggregate area commodity supply. The 

characteristlcs identified by the representative farms included soi I 

differences, type of farm and a combination of soil differences and type 

of farm. in general the more characteristlcs identified by the repre

sentative farm, the more the enterprise organization was affected by 

changes In major commodity prices. These changes in organization ln 

turn createchanges in the area agricultural supply estimates. The soil 

difference and type of farm method identified more characteristics in 

the representative farm situation than did the other identification 

methods, Area commodity supplies .derived from the representative farm 

situations identified by the above method also exhibited the most sensi

tivity to change in wheat prices. 

Adaptation techniques and procedures were developed to provide 

means of determining the most proHtable enterprise combination for 

specific resource situations without requiring a I [nearly programmed 

analysis. The three different types of adaptation techniques were 

budgets, I inear, and simplified programming. The I inear adaptation 

technique was presented in four different forms, the arithmetic, 

graphic, chart and tabular. 



Budgeting alone can be used in adjusting farm organizations, 

however, it usually requires several attempts before satisfactory 
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results are obtained. Therefore, budg~ting probably has a more impor

tant role when used with the I inear or simplified programming techniques 

as an organization profitabi I ity check against existing farm organiza

tions. Intermediate type enterprises were effectively considered in the 

simplified programming process through the use of optimum organizations 

as activities. Simplified programming and linear adaptation techniques 

do provide practical methods for ad~ptfng optimum org~nizations to new 

resource situations if certain I imitations and precautions a re observed. 

These adaptation techniques are suitable for use in general farm manage

ment education programs. Thus, the farm operators are offered some of 

the advantages of I I near programming without most of the associated ex

pense and difficulties. 

Research conducted by pub I ic institutions such as Oklahoma State 

University is usually justified on the basis that it yields beneficial 

returns to taxpaying sponsors. Although there is no question that the 

returns to the general pub I ic have exceeded the cost of research, a 

potentially larger return has not been reached. Additional economically 

important Information sti I I can be channeled to the farm public by more 

fully utilizing research information already acquired. This information 

is in the form of I inearly programmed solutions of representative farm 

situations that are developed in connection with many varied research 

studies. 

Efforts were made In this study to develop procedures that can be 

utilized in adapting linear programming solutions to the different 



resource situations of the real world. Undoubtedly, sti 11 more pro

cedures can and should be developed to aid the general farm pub I ic in 

making w[se adjustment decisions based on known research data. Future 

work in this general area can be encouraged if researchers and farm 

management personnel accept the responsibi I I ties discussed in the next 

two sections. 

The Research Responsibility 

The researcher is under obi igation to disseminate his research 

data in such a way that maximum usage can be made of his findings. In 

this respect, the fol lowing information should be made avai I able to 

farm management educators upon the completion of representative farm 

studies: 
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1. Enterprise budgets are necessary so that farm management edu

cators may observe the alternatives considered, the level of 

management assumed, Input cost estimates, yield estimates and 

product prices assumed. This wi 11 enable adjustments to be 

made in the interpretation of the results so that values other 

than those assumed in the study may be considered. 

2. Specification of the resource situation of the representative 

farm Is necessary so that a basis exists for understanding the 

significance of the resulting organization. Farm management 

personnel can then adapt the organization to different resource 

situations than those studied. 

3. Optimum solution values for the I inearly programmed resource 

situation are required before Intel I I gent adjustment decisions 
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can be made. When possible, these solutions should be obtalned 

for several resource situations and/or factor and product price 

combinations. Stability ranges of farm organizations obtained 

through I inear programming are highly desirable. 

In Oklahoma the processad series type publication adequately ful-
, 1 

fi I Is the requirements of ppint one above. The information required by 

points two and three could generally be obtained with I ittle additional 

effort or expense if carried out at the same time and along with area 

supply research studies. The qata could be pub I ished as a supplement to 

the relevant processed series qui letin. Printing expense would probably 

prevent the pub I ishing of every organization change as the price changed. 

However, the price at which enterprises enter or leave the organization 

should be identified along with the major organizational price stabi I ity 

range. 

The Extension Responsibi I ity 

Personne I respons i b I e for farm manawment education must accept the 

obi igation of applying research findings to actual farm conditions. 

This requires an educ at i ona I program which wou Id accomp I i sh the fo I I ow-

ing: 

1. Create farmer awareness of the value of developing and increas-

ing ski I Is in farm management decision making. The economic 

conditions relating to farming dictate that farm resources be 

1cf. Harry H. Hal I et al., Resource Requirements, Costs, and 
Expected Returns; A I ternati ve Crop and Livestock Enterpri se-s.i: Qkfahoma 
Panhandle (Oklahoma State University Experiment Station Proce~sed Series 
P-459, Sti I lwater, 1963). 
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uti I ized in an economically efficient farm organization. 

Farmers must constantly evaluate existing and alternative 

organizational structure for continued farming efficiency. 

This education may be accomp I i shed th rough the use of mass 

media, group meetings and workshops and personal contacts. 

2. Teach farmers adaptation techniques which may be used to obtain 

optimum use of their resources in the farm organization. The 

adaptation techniques discussed in this study may be used. 

Because of the more detailed analysis required, the educational 

process would probably dictate a relatively close personal 

contact with the farm audience. Thu,ij, smal I group meetings 
. '•, 

of the workshop type or personal contact would probably be the 

most logical educational setting. 

Both the researcher and fa rm management educators must constant I y 

strive to find new ways of applying research findings to farm situations 

in a meaningful way. For instance, more work is needed to explore the 

alternative ways of providing farm operators with procedures for deter-

mining the optimum organization for their farm situation. 

Jointly, the researcher and farm management educator need to 

explore means of developing organizational and operational methods of 

bringing I inear programming within th.e reach of individual farmers. 

Using the optimal organizations obtai.ned from I inearly programmed 

representative farm as alternative activities, as discussed in the 

simplified programming section of this study, may provide a practical 

way of making the benefits of I inear programming avai I able to the 

general farm pub I ic. The I inear programming results from using 
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organizations as activities produced identical solutions to the 

slmpl ified programming process reported in this study. The I inear 

programming matrix for these problems was quite smal I and required only 

minutes of computer time. Thus as a by-product of aggregation studies 

the possibility exists for developing several organizations obtained 

from I !nearly programmed representative farm situations which would 

reflect different management and production levels, Farmers could 

then submit their resource situations to a data processing service 

organization and in turn receive the I inear programming optimum organi

zation for their farm at a nominal cost. 

This study has shown a need for research studies to consider 

possible alternative uses of the research data obtained in past or 

potential studies, The application of these data can provide farm 

management personnel with an educational tool cap~ble of aiding farmers 

in the maximization of the economic return to their farm units. The 

latter step is needed to further bring about the enhancement and ful

fi I lment of the role of agriculture in the nation's economy. 
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APPENDIX TABLE I 

CHARACTER I ST I CS OF AL TERNA Tl VE FEEDER Li VESTOCK ACTIVITIES, HIGH PLAINS AREA, OKLAHOMA PANHANDLE 

Act i vl ty Reguirements Per Head 
Designa- Purchase Initial Se! I ing Final Total Annual Cj 
tion Hand Ii ng System Date Wt. Date Wt. Labor Capital Capital Value 

C I b . ) ( I b. ) (hr. ) C do I . ) ( do I . ) C do I J 
FFRN Native Range+ C.S.C. + 

(hay in bad weather) Oct. 15 450 Oct. 15 775 706 127. 73 126.09 33.06 

FFRF Native Range+ C.S.C. + 
hay Oct. 15 450 Oct. 15 775 8.5 127.73 126009 33.65 

FFRS Native Range+ C.SoC. + 
Sorghum Stubble+ (hay 
in bad weather) Oct. 15 450 Oct. 15 775 7.6 127.73 126.73 33.69 

AFRN Native Range Apr. 15 500 Oct. 15 775 3~6 131 . 56 65.78 31. 66 

FMWF Wheat Pasture+ hay+ 
C.S.C. + Grazeout Sm. Gr. Oct. 15 450 May 15 715 3.66 119. 98 69.99 42.65 

FMWS Wheat Pasture+ Sorghum 
Stubble+ C.S.C. + Graze-
out Smal I Grain+ (hay 
in bad weather) Oct. 15 450 May 15 715 3.36 119 0 98 69.99 42 0 45 

FMST Sorghum Stubble+ C.S.C. 
+ (hay in bad weather) Oct. 15 450 Mar. 1 600 4.42 135.42 45.30 10.57 

AFRF Native Range+ Forage 
Sorghum Apr. 15 500 Oct. 15 775 3.60 131 0 56 65.78 31093 

FMSF Wheat Pasture+ hay+ 
c.s.c. Oct. 15 450 Mar. 1 600 2.76 119 0 28 44.74 17.44 

\0 
Vl 



APPENDIX TABLE JI 

CHARACTERISTICS OF ALTERNATIVE COW-CALF LIVESTOCK ACTIVITIES, OKLAHOMA PANHANDLE 

Act1vlty 
Desig
nation 

MFRN 

MFRF 

MFFW 

NJWS 

NJSF 

Handling System 1 

W1nter cows on native 

Ca I vl ng 
Date 

range+ C,SoCc Mar. 1 

Wlnter cows on native 
range+ hay+ C.S.C. Mar. 1 

Winter cows on native 
range+ hay+ C.S.C. + 
smal i grain pasture Maro 1 

Winter cows on native 
range+ sma! I grain 
pasture+ sorghum 
stubble+ hay+ C.S.C. Nov. 1 

Winter cows on native 
range+ sorghum stubble 
+hay+ C.S.C. Nov. 1 

1AI I calves sold off of native range. 

Se 11 l ng 
Date 

Oct. 1 

Oct. 1 

Oct. 1 

Ju I y 20 

Ju I y 20 

Se Ii 1 ng 
Weight 

Steers He l fe rs 

450 420 

450 420 

450 428 

465 441 

465 441 

Regu i rements Per Cow 
Tota I Annua I CJ 

Labor Caplta! Capital Value 

11 C 16 208.27 206.44 65.31 

12,59 208.27 206A4 65,94 

11 . 16 203.87 202.96 69.73 

12,76 203.87 202. 96 69o40 

13. 10 208.27 204.60 63,71 

\.0 
O'\ 



APPENDIX TABLE I I I 

ESTIMATED ANNUAL MACHINE, POWER, AND LABOR REQUIREMENTS 
FOR SPECIFIED ENTERPRISES, HIGH PLAINS 

AREA, OKLAHOMA PANHANDLE1 

Machine 
Times Time Power 

Crop and Operations Dates Over (Hour) C Hour) 

Wheat & Grazed Out Wheat 
Chisel Ju I y 1 .20 .22 
One way July-Aug. 3 .58 .63 
Ori 11 (2 dri I ls) Sept. 1 .09 0 10 

Total .87 0 95 

Grain So r;gh um, Forage' 
Sorghum and Grazed oi:Jt 
Fon:iG,Je Sorghum 

B,I ank Li st Apr. -May · 1 0 19 .21 
Oneway May 2 .38 .42 
Plant May-June 1,5 .33 ,36 
Harrow June 1 • 12 • 13 
Cu lti vafo Ju I y 2 0 31 .34 

-'---'--

Total I. 33 I. 46 

Reseeded Cropland 
( Es tab I l shment) 

Chisel MEly. 1 .20 .22 
Oneway May-J urie 2 ,38 .42 
Ori 11 (2 dri I Is-sorghum) J i..Jne-J u I y 1 .09 0 10 
Seeding (grass) Mar. -Apr. 1 0 10 0 10 

Total 0 77, .84 

Source: Harry H. Ha 11 et a I • , Re:source ReguH;o:eme.n.ks;z., Cost,s 2 ahd 
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Labor 
(Hour) 

.24 

.69 
0 11 

1.04 

.23 

.46 

.39 
014 

~ 
I .59 

.24 

.46 
~ 1 1 

_._1_1 

.92 

Ex~ected Returns; A. I tern qt l ve .. Cro~ · .a.n d · L i VE1 s t0J:::k, E.nt:e, rgrJ s;es.; Ok I ahorna. 
Panhandle COk I ahoma State Un l vers i ty Exp. Sta. Proc. Series P-459, 
Sti I I water, 1963), p, 44. 

1Estimates do hot include custom hi red harvest operations. 
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APPENDIX TABLE IV 

TRENDS IN INDEX OF UNITED STATES PRICES PAID FOR SELECTED 
PRODUCTION ITEMS WITH LINEAR PROJECTION TO 19701 

Production 
Item 

Motor Supp I i es 

Farm Machinery 

Bui I ding & Fence 
Materi a I 

Wage Rates 

Feed 

Cottonseed Meal 41% 

1950-63 
Average 

992 

96 

981 

96 

106 

117 

1970 
Estimate 

. 107: 

133 . 

110 

137 

86 

103 

1961-63 
Average ·1• 

101 .' 

111 

101 

113 

101. 

112 

1970 Pro
jection 
1961-63 
Average 

106 

120 

109 

121 

85 

92 

Source: M. D. S~ol d, D. O. Anderson, and J. S. Wehrly, GP-5 Price 
Subcommittee u11p~!JI ished mimeo Prices Paid and R~ce,ived .• ·1966, 

1The index periqd is 1957-59 = 100. 

2The base period used for motor sup~I ies and bui I ding and fehce material 
was 1954 to 1963 instead of 1950 to 1963. 



APPENDIX TABLE V 

ASSUMED 1970 PROJECTED PRICES PAID AND RECEIVED BY FARMERS, 
HIGH PLAINS AREA, OKLAHOMA PANHANDLE 

Item 

Seed and Feed 
Wheat Seed 
Grain Sorghum Seed 
Forqge Sorghum Seed 
Grass Seed 
Cottonseed Meal (41%) 
Salt and Mineral 

Custom Rates 
Combining Wheat 
Hau I l ng Wheat 
Combining Grain Sorghum 
Hauling Grain Sorghum 
Forage Sorghum 

Mow and Rake 
Bale and Haul 

Fuel and Lubricants 
L. P. Gas 
Motor Oi ! 
Lubricant 

Labor 

Prices Received 
Wheat 
Grain Sorghum 
Beet 

Unit 

Bu. 
Cwt. 
Cwt. 
Lb. 
Cwt. 
Lbs. 

Acre 
Bu. 
Acre 
Cwt. 

Acre 
Bale 

Ga I. 
Ga I , 
Lb. 

Hr. 

Bu. 
Cwt. 
Cwt. 

Price 

$ \1.862 and .sol 
eo.oo3and $10.oo4 
17.00 

1. 17 
3.49 · 

.03 

3.60 
.08 

3.60 
1.48 

1.50 
.20 

.085 
1.10 

.21 

1.50 

.50-2~505 
1.05-2.20~ 

1seed wheat used for grain enterprise allowance for dltferernces 
between market wheat price and seed wheat pric~ purchased every three 
years plus clean and treat. 
2seed wheat used to~ graieout enterprise - assumed market wheat price 
$1.61 per bu. plus 25 cents. 

3Grain sorghum planted for harvest. 
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4Grain'sorghum planted as residue for wind erosion control when reseed
l ng natl ve range. 

5Wheat prices were varied over $.5b-2.50 per bu. range at five.. different 
grain sorghum prices. 

6Base grain sorghum prices established tor variable whsat prices is 
$1.74 cwt. 

7see Appendi~ Table VI. 



APPENDIX TABLE VI 

ASSUMED 1970 LIVESTOCK PRICES, ADJUSTED FOR SEASONAL 
VARIATIONS, HIGH PLAINS, OKLAHOMA PANHANDLE 

Annual 
Averp~e 
Pric~ . 

Adjusted 
Budget 
Price 

100 

Market Grade 
of Beef 

Market 
Date C do I ./cwt~ ) 

Seasonal 
Vari a
ti on2 ( do I . I cwt. ) 

Good Feeder Steers 
450 lb. 
465 lb. 
600 lb. 
715 I b. 
775 I b. 

Good Stocker Steers 
500 lb. 
775 I b. 

Good Feeder Heifers 
428 I b. 
441 lb. 

Heifers over 1 year 

Brood Cows 

Cu I I Cows 

Bu 11 s 

Oct. 15 
Ju I y 20 
Mar. 1 
May 15 
Oct. 15 

Apr. 15 
Oct. 15 

Oct. 1 
Ju I y 20 

.,,,26. 06 97·. 7 25.46 
~.06 99.6 25.96 
23.01 103.3 23. 77 
22.94 103.4 23. 72 
22.94 95.8 21098 

23.01 104.4 24.02 
22.94 95.8 21. 98 

23.23 97.7 22. 70 
23.23 99.6 25.96 

$125.003 

$160.003 

1CL57 

$360,003 

1computed on basis of $24.00 per cwt., good sl. st. prices a+ Oklahoma 
City and aqJu.stmerit procedure outlined by GP--5 Price Subcommittee. 

2Leo·V. Bla~ley, Ode I I L. Walker and John G. McNeeley, Jr., Monthly 
Variations of Beef Cattle Prices in Oklahoma,. (Oklahoma State University 
Experiment Station Bui letin B-642, October, 1965). 

3Per head value instead of dol Jars per cwt. 



APPENDIX TABLE VI I 

RESOURCE USE AND OPTIMUM ORGANIZATION RHS 1, HIGH 
PLAINS AREA, OKLAHOMA PANHANDLE 

Quantity 
Resource Used 

Clay Cropland 377.5 Acres 

Sand Cropland 56.4 Acres 

Native Pasture 417.6 Acres 

So I ut I on Va I ue $7,296.40 

Activities 
Included in 
Opt. Org. 1 

Wheat 
f!• 

Grain Sorghufn ·, ... )f-~ 

Forage Sorghum 

Sma I I Grain 
Grazeout 

Feeder Calves 
AFRN 

FMWF 

FMWS 
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Activity 
Leve I 

277 Acres 

46. 9 Acres 

9.5 Acres 

100.2 Acres 

54 Head 

• 60 Hea.d 

17 Head 

1Linear programming solution using the fol lowing prices, wheat 
$1.50 per bushel, ~rain sorghum $1.74 cwt. 



APPENDIX TABLE VI 1 I 

RESOURCE USE AND OPTIMUM ORGANIZATION RHS 2, HIGH 
PLAINS AREA, OKLAHOMA PANHANDLE 

Resource 

Clay Crop land 

Native Pasture 

Solution Value 

Quantity 
Used 

539, 1 Acres 

286,0 Acres 

Activfties 
Included in 
Opt. Org. 1 

Wheat 

Forage Sorghum 

Sma I I Grain 
Grazeout 

Feeder Calves 
AFRN 

FMWF 

FMWS 
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Activity 
Leve I 

390, 4 Acres 

21. 8 Acres 

126. 8 Acres 

31 Head 

97 Head 

2 Head 

1unear programming solution using the followlng prices, wheat 
$1,50 per bushel, graln sorghum $1,74 cwt, 



APPENDIX TABLE IX 

RESOURCE USE AND OPTIMUM ORGANIZATION RHS 3, HIGH 
PLAINS AREA, OKLAHOMA PANHANDLE 

Quantity 
Resource Used 

Sand Cropland 187.4 Acres 

Native Pasture 725.8 Acres 

Solution Value $5,446.59 

Activities 
Included in 
Opt. Org. 1 

Wheat 

Grain Sorghum 

Forage Sorghum 

Sma I I Grain 
Grazeout 

Feeder Ca Ives 
AFRN 

FMWS 
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Activity 
Leve I 

32, 7 Acres 

125. 1 Acres 

• 2 Acres 

29.3 Acres 

109 Head 

21 Head 

1Linear programming solution using the fol lowing prices, wheat 
$1,50 per bushel, grain sorghum $1.74 per cwt. 
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APPENDIX TABLE X 

RESOURC.E USE AND OPT I MUM ORGANIZATION RHS 4, HIGH 
PLAINS AREA, OKLAHOMA PANHANDLE 

Resource 

Clay Cropland 

Sand Crop I and 

Natl ve Pasture 

Solution Value 

Quantity 
Used 

1,069,042 Acres 

159, 742 Acres 

1,183,386 Acres 

$20,672,743 

Activities 
Included in 
Opt. Org. 1 

Wheat 

t:;raln Sorghum 

Forage Sorghum 

Sma I I Gra 1 n 
Grazeout 

Feeders 
AFRN 

FMWF 

FMWS 

Activity 
Leve I 

785, 164 Acres 

132,831 Acres 

26,910 Acres 

283,877 Acres 

153,826 Head 

170,669 Head 

49,550 Head 

1Linear programming solution using the fol lowing prices, wheat $1.50 
per bushel, grain sorghum $1. 74 per cwt. 



APPENDIX TABLE XI 

RESOURCE USE AND OPTIMUM ORGANIZATION RHS 15, HIGH 
PLAINS AREA, OKLAHOMA PANHANDLE 

Acti vi ti es 
Quantity 

Resource Used 
Included in 
Opt, Org. 

Sand Cropland 1,050,6 Acres. Wheat 

Native Pasture 60606 Acres Forage Sorghum 

Solution Value $14,683,80 Sma 11 Grain 
Grazeout 

Labor Hire 
May - July 

Feeder Ca Ives 
AFRN 

FMWF 

FMWS 
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Activity 
Leve I 

76009 Acres 

42.5 Acres 

247 .2 Acres 

405 Hour·s 

69 Head 

188 Head 

4 Head 

1Linear programming solution using the following prices, wheat 
$1.50 per bushel, grain sorgh~m $1.74 per cwt. 



APPENDIX TABLE XI I 

RESOURCE USE AND OPTIMUM ORGANIZATION RHS 23, HIGH 
PLAINS AREA, OKLAHOMA PANHANDLE 

Resource 

Crop I and 

Native Pasture 

Solution Value 

Quantity 
Used 

433. 9 Acres 

417 .6 Acres 

$10,337.79 Acres 

Activities 
Included in 
Opt. Org. 1 

Native Pasture 

Sma 11 Grain 
Grazeout 

Forage Sorghum 
Grazeout 

Labor Hi re 
Jan .-Apri I 

May'"::J u I y 

Feeder Calves 
AFRF 

FMWF 

FMSF 
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Activity 
Leve I 

56.4 Acres 

274. 7 Acres 

102.8 Acres 

85 Hours 

125 Hours 

82 Head 

223 Head 

142 Head 

1Linear programming solution using the fol lowing prices, wheat 
$1.50 per bushel» grain sorghum $1.74 per cwt. 
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