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CHAPTER I 

PROBLEM DEFINITION 

Introduction 

The increased demand for agricultural products in both domestic 

and foreign markets has led to very favorable prices during 1973 and 

1974. These high prices encourage farmers to expand their output. 

However, the price of many inputs has increased greatly during the 

same period, resulting in increasing farm expenses and great fluctua

tions in the net returns farmers receive. 

One of the most important facto.rs increasing farm expenses during 

this period is the change in the price of fossil fuels such as diesel, 

gas, liquified petroleum (LP), and general petroleum products. The 

increase in petroleum prices also increases the cost of other inputs 

that use petroleum in the production, processing and transportation 

phases of getting the input to the farmers. Thus it affects the cost of 

almost every input the farmer uses. These price increases in fossil 

fuels and related inputs indicate that some shifts in output or produc

tion adjustments are needed. These shifts are necessary for producers 

to maximize returns to their fixed resources. Because farmers operate 

in a market that approximates pure competition, stich shifts also result 

in lower consumer food cost. 

Although farmers are expected to use an increasing amount of petro

leum products the proportion of the nation 1 s requirements is projected 

l 



to remain approximately the same. Approximately 2.6 million U. S. 

farmers spent about $1.9 million for 6.5 billion g~llons of petroleum 

fuel in 1969. This accounted for three percent of all petroleum fuel 

used. Economic projections indicate that petroleum needs for agricul-

ture wi 11 increase to about nine bi 11 ion ga 11 ans by 1980. This is 

slightly less than three percent of the projected total petroleum use 

because of the increase in non-farm activities (9). 

A recent publication of the Bureau for Business and Economic 

Research ranked Oklahoma energy users by amounts of energy used in 

1973. Agriculture ranked fifth out of seven reported users, followed 

only by all others and Government. The Bureau projected the amount of 

energy used by each category in 1990 and found agriculture had dropped 

to sixth followed only by Government. Table I shows the ranking of 

energy users by amounts of energy used in 1973 and projected use for 

1990. 

User 

Industrial 
Transportation 
Residential 
Commercial 
Agriculture 
All other uses 
Government 

TABLE I 

·RANKING OF USERS BY AMOUNTS OF ENERG/Y USED 
IN OKLAHOMA IN 1973 AND l990A 

1973 Rank 

1 
2 
3 
4 
5 
6 
7 

1990 Rank 

l 
2 
3 
4 
6 
5 
7 

2 

A/Source: Oklahoma Energy Advisory Council, Oklahoma's Energy Needs For 
The Future, An Interim Report, Bureau of Business and Economic 
Research, University of Oklahoma (October, 1973)" 
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The amount of energy (excluding electricity) used by the agricul

tural sector of Oklahoma's economy declined slightly betwe.en 1965 and 

1972, but is projected to increase thereafter. In 1965, agriculture 

required about five percent of the energy used in the state, but by 

1973, this proportion was expected to decline to slightly more than 

three percent. The upturn in total use projected to begin in 1973, will 

cause successive increase through 1990, but the total energy requirement 

by the agricultural sector will represent about two percent of Oklahoma's 

total energy requi~ement for 1990 (12). 

A British Thermal Unit (BTU) is a measure of heat energy given off 

by a substance.. It is a standard measure for fuels such as gas, di es el 

and LP. It was reported that agriculture required 29,539 billion BTU 1 s 

of fuel energy which is made up of gas, diesel and LP. The number of 

BTU 1 s increased steadily to 29,947 billion in 1973, while. projected 

BTU 1 s for the Oklahoma Agricultural sector fqr 1990 is approximately 

41,759 billion (12). 

Fuel 

LPG 
Gasoline 
Diesel 

TABLE II 

BTU 1 S PER GALLON OF FOSSIL FUEL 

Gallon 

l 
l 
l 

BTU 1 s 

91,500 
119 ,000 
138 ,000 
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Another farm input, fertilizer, is very much affected by the pre-

sent energy situation. Total fertilizer tonage has increased constantly 

over the past few years due to the increased acreage fertilized and 

higher appl,it:ation rates per acre. The major types of energy required 

for fertilizer production are electricity and natural gas. With the 

increased fertilizer tonage demanded there is also an increase in BTU 1s 

of electricity and natural gas required for production of fertilizers. 

Table III shows the electricity, natural gas and total BTU's required 

to produce the fertilizer output for 1965 and 1973 as well as the output 

projected for 1990 (12). 

Year 

1965 
1973 
1990 

TABLE III 

BTU REQUIREMENTS OF NATURAL GAS AND ELECTRICITY FOR 
FERTILIZER PRODUCTION, 1965, 1973 and 1'990 

(Billions of BTU's) 

El ectri cityAf 

132 
209 
823 

Natural GasW 

1 ,499 
l '990 ·. 
4,045 

Total 

1 ,631 
2,199 
4,868 

Ton ProducedY 

489,853 
770,030 

1 '582 '100 

&' J ,413 BTU equa 1 s 1 KWH . 

.W1,ooo .BTU equals 1 cubic foot of natural gas. 

Cf source: Oklahoma State Department of Agriculture, Tonnage Distribu
tion of Fertilizer in Oklahoma Counties, Oklahoma City, 
Oklahoma ( 1965, 1973To 



The agricultural sector does use a higher proportion of the total 

U. So LP gas production than of other petroleum fuels. In 1972, the 

Uo S. farmers purchased 2.7 billion gallons of LP gas products, about 

18 percent of total U. S. usage. Of the total 1.45 billion gallons 

were used to heat farm homes. Only 1.26 billion gallons, about 8 per

cent of the U. S. consumption, were used for farm production. Of the 

LP gas production used in farm production, 54 percent was used in 

motors while 46 percent was used for non-motor purposes such as crop 

drying, livestock and poultry brooders. 

Another farm energy source is electricity which in 1972 made up 

about 2J percent of the 40 billion KWH of the total U. S. electricity 

usage. The percent of the total electricity consumption that is used 

on farms has actually declined from 4.6 percent in 1950 to 2.7 percent 

in 1972 (12)a 

5 

Irrigated agriculture requires a large input of fossil fuel energy 

per acre of land farmedo A major reason. for the increased energy re

quired per acre is the fuel (primarily natural gas, electricity, LP, and 
.. -

diesel) required to pump the irrigation water. In Oklahoma the number 

of irrigation wells has increased from 4,102 in 1965 to 5,927 in 1973, 

while the irrigated acreage increased from 418,373 acres to 758,036 

acres in 1973. With this rate of increase it is increasingly important 

to improve the efficiency of energy used in the agricultural sector. 

The number of LP powered irrigation pumps has declined from 2,144 in 

19E5 to 1,454 in 1973 while the number of natural gas systems increased 

from 751 to 2,813, and the number of diesel systems increased from 259 

to 416 (17}0 The number of pumping systems using electricity for fuel 

also declined from 1,503 in 1969 to 1,249 in 1971. However, in 
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considering the present energy situation in 1973 and 1974, a major 

percentage of the new wells being developed is using electricity as the 

power source, due to the ava·ilability of electricity compared to natural 

gas. Although large quantities of fuel are required to pump irrigation 

water, the efficiency varies by type of fuel, with diesel being the most 
.. . 

efficient J\'' 0 typical well in the Oklahoma Panhandle uses about 6.7 

gallons of LP to pump one acre-inch of water while it takes about -604 

cubic feet bf natural gas to pump the same acre-inch of water. There

fore, if twelve inches are applied per acre, this amounts to 80.4 

gallons of LP per·acre, If the same twelve inches were put on per acre 

using natural gas, it would require 7,249 cubic feet. In contrast, 
- . 

because a gallon of diesel fuel contains more energy than a gallon of 

LP, irrigating with twelve inches of water using diesel would require 

only about fifty gallons of diesel (9). 

Applying 36 acre inches requires 240 gallons of LP fuel, while the· 

same 36 acre inches requires 150 gallons of diesel fuel. These figures 

show the; varying amounts of fuel needed to pump the same amount of 

irrigation water (9). 
. ... 

The trend for several years has be·en to larger tractor and equip-

ment and te increased use of diesel powered. tractors. In 1972, the 

average new U. S. tractor produced 80 ho~sepower, with over 3'0 percent 

of all sales at 100 horsepower or greater. The number of diesel powered 

tractors has increased from 18 percent in 1964 to 39 percent in 1972. 

As in the irrigation engines, the diesel tractor engine is a much more 

efficient user of its fuel. It is estimated that the work done by a 

diesel tractor requires 1.0 gallon of fuel while the same work done by 

a gasoline tractor would require 1.34 gallons of fuel and a LP tractor 

would require 1.64 gallons of fuel (9). 



The Problem 

Agriculture uses a relatively small amount of the total U. S. 

fossil fuel energy. However, as energy supplies become more limiting 

and prices increase, producers must adjust the use of each input. 

Some adjustments such as the increased number of diesel tractors pur

chased from 1964 to 1972, have already taken place. A wide range of 

additional adjustment to increased energy prices can be expected. 

7 

There are many ways by which valuable energy can be saved, such as: 

(l) matching equipment to tractor size, (2) consolidation of as many 

operations as possible to reduce the number of trips across the field, 

(3) continue to replace LP and gasoline tractors with more efficient 

diesel tractors, and (4)_substituting lower energy requiring methods of 

production for current practices, Adopting minimum tillage, which is a 

combination of several new management strategies, may be one method of 

reducing energy used in producing agricultural productso Minimum till

age is both challenging and paradoxicalo It requires top agricultural 

chemists, top agricultural machinery designers, and above all progres

sive farm managers. The farm manager must utilize every dollar of cost 

and every hour of labor to maximize economic efficiency. The major 

underlying issue is to reduce energy requirements whereby net returns 

remain the same or tend to rise above conventional tillage methods. 

Minimum tillage is made up of two major elements: (1) Use of chemicals 

to reduce and replace tillage operations and (2) the combination of two 

or more tillage operations in one trip over a field. This technique can 

in many cases conserve moisture and carry-over for fert~lizers, thereby 

reducing irrigation and fertilizer requirements in future years. 
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Frequently, reduced tillage methods involve growing crops in a specific 

sequence, making multiple cropping and rotation practices common. 

The study area selected for this project is the Oklahoma Panhandle 

made up of Cimarron, Texas and Beaver counties; as shown in Figure 1. · 

This area has large acreages of extensive, low input, low yield dryland 

crop production. Large acreages have been converted to intensive irri-

gated production with high yield levels, and high input levels. Thus a 
' wide range of production methods, ranging from extensive dryland pro-

duction to intensive irrigated production are adapted for use in the 

area. Reduced tillage is a definite possibility in the Oklahoma 

Panhandle. 

The purpose of this study is to determine the effect of reduced 

tillage practices on net income of farmers and to determine the most 

effici,ent crops and tillage techniques in terms of energy input and 

output. 

The f o 11 owing set of obj ec:t1 ves a re pursued to determine the 

effects of alternative tillage methods on net incomes and energy 

efficiency, 

Objectives 

1. Develop enterprise budgets for reduced tillage methods of producing 

irrigated crops in the Oklahoma Panhandle 

2o Estimate the quantities of fossil fuel energy required for·conven

tional and reduced tillage met~ods, and convert these values to a 

common basis; 

3. Determine the profit maximizing ortanization for representative farms 

i~ the Oklahoma Panhandle and estimate the amount of fossil fuel 
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energy required by the specified organizations. 

4. Determine the organization for representative farms in the Oklahoma 

Panhandle that maximizes net energy output and compare it with the 

profit maximizing organization. 

Thesis Organization 

The remainder of this thesis is divided into five chapters. 

Chapter II presents the theoretical concepts of marginal analysis com

pared to linear programming. In additfon to the general form of the 

linear programming model, Chapter III explains the budget construction 

for the alternative methods of reduced and conventional tillage. In 

addition, the amount of fossil fuel energy inputs and the amount of 

energy produced is calculated for each method of production.· Chapter 

IV describes the representative farms and the specific linear program

ming constraints and activities of the model used. Chapter V explains 

the optimum organization of the representative farms and compares the 

solution sets. Chapter VI summarizes the previous four chapters, draws 

conclusions and discusses the need for further study. 



CHAPTER II 

CONCEPTUAL DEVELOPMENT 

Theory of the Firm 

A firm is a technical unit in which commodities are produced. Its 

entrepreneur {owner and/or manager) decides what to produce, how much 

to produce and the types and amount of inputs to use. Then he gains the 

profits or bears the loss which results from his decisions. An entre

preneur transforms inputs into outputs, subject to the technical rules 

specified by his production function. · The difference between his 

revenue from the sale of outputs and the cost of inputs is his profits, 

if positive, or his loss, if negative (8). The flow chart in Figure 2 

provides a conv~nient graphical device for depicting the decision 

process of the firm ( 11). 

Economic Tools of Analysis 

The development of the electronic computer has led to the develop

ment and use of a number of important, yet conceptually different, 

analytical approaches to the economic theory of the firm. Two of these 

tools of analysis, marginal analysis and linear programming, are of 

interest in this study. 

Since most of the differences underlying the assumptions of mar

ginal analysis qnd linear programming models of the firm stem from 

differences in their assumptions regarding the production function, it 

11 
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is appropriate to include a digression on 11 the production function." 

The use of the production function as a schedule of technological p0ssi

bi l ities has provided economists with an extensive amount of information 

concerning the behavior of profit-maximizing firms. Under the assump

tions of conventional marginal analysis, the firm's production function 

is said to be a function of the quantities of fixed and variable factors 
I 

which are used in the firm 1 s production processo For any .given factor 

quantities, the dependent variable represented by the function is 

usually defined as the maximum quantity of the particular product that 

can be produced in a given state of technology, from the specified 

factor quantities. In the case of the multi-product, multhfactor firm, 

all products and factors are considered to be independent variables of 

the production functions. The dependent variable is then defined as 

the maximum quantity of output attainable from the specified input 

quantities. In a summation statement, the pro.duct ion function repre

sents the results of the solution of an entire set of technical 

suboptimization problems (lO)o 

Marginal Analysis 

Marginal analysis is concerned primarily with the process of making 

choices between alternative factor-product combinations considering 

infinitesimal changes in the value of the objective function of the firm 

resulting from infinitesimal change in factor-product combinations. In 

order to apply marginal analysis to the economic theory of the firm, it 

is necessary to reduce the problem of the firm to one of finding the 

optimal (maximum or minimum) values ~f some objective function subject 

to a set of constraints. By comparison with linear programming in which 
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the objective function and the constraints must both be linear,,the 

objective function of the firm under marginal analysis must be concave 

and differentiable throughout. The constraints may be either linear or 

nonlinear so long as they are concave. 

The neoclassical model of the multi-product, multi-factor firm 

developed by J. R. Hicks is fairly typical of a broad classification of 

models of the firm for which marginal analysis is a suitable tool of 

analysis.· The assumptions of marginal analysis are listed by Naylor 

(11), 

(1) The firm ~assesses a production process which is capable 
of transforming a maximum of m variable factors of pro-

1 duction into p products~ (There are no limitations on 
the availability of the factors.) 

(2) The prices of the firm 1 s factors and products are fixed 
and known (that is, perfect competition is assumed). 

(3) The objective of the firm is to maximize profit subject 
to the technical constraints imposed by its production 
function. . . ' · 

(4) A continuous production function exists (with nonzero 
first· and second order partial derivatives) which 
relates the set of independent factor variables to the 
set of independent product variables. 

(5) .The exact nature of the firm• s production function has 
been predetermined by a set of technical decisions by 
the firm 1 s engineers and technicians. 

(6) The firm 1 s production function is characterized by a 
decreasing marginal rate of technical substitution 
between any two factors, a decreasing ma rgi na l 'product 
for a 11 factor-product c:ombi nati ans ,and an increasing 
marginal rate of product transformation between any 
two products. 

(7) All of the firm 1 s factors and.products are perfectly 
divisible. 

(8) Neither the factor prices, the product prices, nor the 
parameters which determine the firm 1 s production 
function will change over the time period which is 
being considered. (This is a s.tatic model.) 



{9} Neither the factor prices~ the product prices, nor the 
parameters which determine. the .production function are 
permitted to be random variables. (Complete certainty 
is assumed.} 

The assumption of perfect competition in both the product and the 

factor markets is by no means a necessary assumption for the use of 

marginal analysis in treating the theory of the firm. In fact, the 

only restriction imposed on the degree of competition in eit~.er the 

product or the factor markets i~ that the profit function must be con-
i 
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cave. A concave profit function implies that the firm's revenue 

function is concave and that the firm's cost function behaves in acer-

tain prescribed manner. Assuming perfect competition the firm's 

revenue function is concave only if increases in output yield diminish

ing marginal returnso That is, the firm possesses a decreasing marginal 

revenue functiono The fjrm's marginal costs may either increase or 

decrease with increasing output. 

The solution or optimality conditions for the Hicksian model of 

the firm may be derived in a straightforward manner. These optimality 

conditions take the form of the following three economic decision rules: 

{l} The price ratio of any two products must equal the 
marginal rate of product transformation between the 
two products. 

(2) The price ratio of any two factors must equal the 
marginal rate of technical substitution between the 
two factors. 

(3) The price ratio of any factor product combination must 
be equal to the marginal product for the·particular 
factor-product combination. 

It is easy enough to derive a set of optimal conditions of the 

type listed for a theoretical model of the firm as Hicks'. However, it 

would be very difficult if not impossible to estimate an empirical 



production function showing the relationships between all products a 

firm in the study are could produce and the amount and timing of each 

'input, since the study incorporates a combination of eight crops. 

Furthermore, the data necessary to estimate such a function is not 

'available for the study area~ Designing experiment~ to provide the 

data would be very expensive and require several years to complete, 

·Even if it were possible to formulate a continuous production fu.nction 

for this study and estimate its parameters, the problem of ·finding the 

optimal solution for the model using marginal analysis would be a 

difficult task. These difficulties"can. be avoided by using linear 

programming as the tool of analysis, 

Linear Programming 
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Linear programming is a planning method that is helpful in deci

sions requiring a choice among a large number of alternatives (2). The 

method, which grew out of applied mathematics, may be defined as a 

technique for solving problems involving the maximization of a linear 

objective function subject to a set of linear constraints imposed on 

the variables of the objective function. Fro~ a mathematical stand

point, linear programming is merely a special case of the calculus of 

maxima and minima in which both the objective function and the con

straints are assumed to be linear. It is constantly being refined so 

that it can be applied with greater precision to a wider range of 

problems, Like many innovations, its usefulness would have been limited 

without a parallel technological development, the electronic computer. 

When applied to the economic theory of the firm, the differences 

between linear programming and marginal analysis are pronounced, To 
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begin with the assumptions which must be made about the firm's produc

tion function in formulating a linear programming model are very 

different from the assumptions underlying the production function in 

marginal analysis models of the firm. Next, the computational techni-

ques available for obtaining solutions to linear programming problems 

are much simpler than those of marginal analysis and lastly. the 

economic interpretation of the optimality conditions of linear program

ming models of the firm differ considerably from the economic 

interpretation of the optimality conditions of marginal analysis modelso 

In order to present a comparison with marginal analysis, the 
l 

following assu~ptions formulated for a linear programming model of the 

firm by Naylor are used. Naylor formulates the model in such a manner 

as to make it as nearly compatible with the Hicksian model of the multi

product, \multifactor firm as possible. Therefore, the linear 

pro.gramming model of the firm is based on the following set of assump~ 

tions given by Naylor (11). 

(1) The firm has p independet processes or activities avail
able, where an activity is defined as a particular way 
of combining a maximum of m variable factors with a 
maximum of n fixed factors for production of a unit of 
outputo (A unit of output is analogous to a unit of 
producto), 

(2) The prices of the firm's variable factors and products 
are fixed and know (Perfrect Competition). 

(3) The objective of the firm is to maximize profit subject 
to the constraints imposed by t.he nature of its activi
ties and the amounts of fixed factors which are available. 

(4) Each activity is characterized by a set of ratios of the 
quantities of the factors to the levels of each of the 
outputs. These ratios are constant and independent of 
the extent to which each activity is usedo (Thus 
homogenity of degree one or constant returns to scale are 
assumed.) 



(5) The firm is constrained in its selection of activity 
levels.by its fixed endowment of certain. resources 
(fixed factors) required to support the p activities. 

(6) Two or more activities can be used simultaneously, 
subject to the limitations of the fixed factors 
available to the firm, and if this is done the quanti
ties of the outputs ~nd inputs are the arithmetic sums 
of the quantities which would result if the activities 
are used separately. 

(7) The exact nature of the firm 1 s activities is predeter
mined by a set of technical decisions by the firm's 
manager. 

(8) All of_ tbe firm's factors and products are perfectly 
divisible. 

(~) Neither the factor prices, the product prices, nor the 
coefficients which determine the firm's activities 
(input-output coefficients) change over the time period 
which is being considered. (This is a static model.) 

(10) Neither the factor prices, the product prices, nor the 
coefficients which determine the firm 1 s acti vi ti es are 
permitted to be random variables" (Complete certainty 
is assumed.) 
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In the comparison of marginal analysis and linear programming, one 

of the apparent differences is in the production function the firm 

possess" Figure 3 shows the production function assumed in marginal 

analysis, concave and differentiable throughout. The production func-

tion assumed in linear programming is also shown composed of linear 

segments making it discontineous. Assume an activity is defined for 

each of the four points shown in Figure 3, A, B, C, and D and included 

in the linear programming model. Each activity represents a method of 

production having its own input-output ratio. Thus the production 

function is repre~ented by straight line segments because linear pro

gramming can use any combination of activities in the soluUon. A more 

precise representation of the 11 true 11 production function would result 

by including more activities, thus including more and shorter straight 
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line segments. Assume the variable input is kilocalories of fossil 

fuel energy. Consider point A as dryland production, and point B as 
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moderate irrigation, while point C is reduced tillage under heavy 

irrigation, Depending on the input-output price ratio any one of these 

activities could be optima 1. 

In contrast with marginal analysis, the number of processes or 

activities which the firm has at its disposal in the linear programming 

model is finite. Furthermore, resources are not perfectly adaptable 

and factor proportions are completely fixed. 

Linear programming holds a large advantage over marginal analysis· 

in ease of obtaining a solution. Computer codes capable of solving 

linear programming problems with in excess of 2000 equations and an 
'I 

almost unlimited number of variables are widely used. This means 

linear -programming is an operational tool of analysis for studies 

involving a number of equations and variables. There are no computer 

codes capable of solving the same problem formulated using marginal 

analysis. 

The optimal conditions for the linear programming model are 

expressed in the following rules: 

(1) The unit price of each activity must be less than or 
equal to the sum of the imputed cost of the fixed and 

· variable factors used to pro.duce one unit of the 
activity. · 

(2) For each variable factor-activity combination the unit 
price of the given variable factor must be greater than 
or equal to the marginal value imputed to the variable 
factor with regard to the gtven activity. 

(3) The firm 1 s total profit after paying the cost of its 
scarce resources (fixed factors) must be equal to zero. 

(4) The total value imputed to the scarce resources avail~ 
able to the firm must be equal to the imputed value of 
the scarce resources used by the firm in manufacturing 
operations. 



The optimal conditions for the linear programming model does not 

mention margi n;a l rate of product transformation, margina 1 rate of 

substitution, and marginal product, the terms used in the marginal 

analysis model. This absence stems from the fact that major emphasis 

is placed on the concept of the activity rather than the particular 

products (11). These optimality conditions imply the same equilibrium 

conditions between marginal products, input substitution, product 

transformation and price ratios as marginal analysis except that 

inequalities rather than equalities are involved (7), 

Components of the Linear Programming Model 
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The information needed to develop a farm plan by linear programming 

consist of four major components: activities, production coefficients, 

product and input prices, and restraints or restrictions. These may 

also be referred to as building blocks and are used in much the same 

manner in budgeting except that in linear programming the restraints 

are more explicit and the input-output data more detailed. 

The first major component to be considered, the activities, are 

very p,rec i s.e 1 y. defined, For ex amp 1 e, in this study. the wheat-fa 11 ow

sorghum requiring heavy irrigation is one, while a completely separate 

activity is defined for wheat-fallow-sorghum with moderate irrigation 

of sorghum. Other production activities include other reduced tillage 

cropping schemes, conventional tillage production methods and dryland 

cropping schemes. 

In addition to production activities other activities are includ~~ 

for buying inputs and selling products~ For example activities are 

included in the model for this study for buying diesel, oil, nitrogen 
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and natural gas, while a selling activity is included for each crop 

produced such as wheat, soybeans, corn and grazing. A model can contain 

as many or as few activitie·s as the planner specifies. 

The next building block to consider is the production coefficients 

which are always stated in terms of the amount of input required per 

unit of the activity. The crop coefficients for programming parallel 

the resource requirements used in budgeting. An activity unit of crop 

production is typically defined as one acre. Thus the programming 

model requires estimates of the output per acre and the amount of water, 

labor, capital and other resources used to produce that yield. 

The accuracy of the solution depends not only on accurate input

output data, but also on the input and product prices used. The most 

important consideration is that of accurate relative prices. Inaccurate 

price predictions may result in a poor estimate of net income for the 

farm, but the organization selected would be the most 'profitable if the 

proper relative prices are used, The output prices were adjusted for 

the month of sale using seasonal price indicies. The third component, 

product and input prices, varies a little from that of predicting prices 

for budgets. The input prices are those charged by dealers in the study 

area in 1974 as determined by the area extension personnel. The product 

prices are based on the government program target prices. 

The final element used in programming is the restraint or restric

tion concept. They are used to include institutional, technical, and 

operator restra'ints. They are used to impose limits on available land 

which is divided into monthly requirements and capital which is also 

divided into two types for the study. Restrictions are also included to 

impose institutional restraints and operator preferences. 
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Procedure for Completing the Objectives 

Objective one is satisfied by developing enterprise budgets from 

the information obtained from the Southwestern Great Plains Research 

Center for the reduced ti 11 age cropping schemes and by updating budgets 

for conventional tillage methods that are already available for the 

area of study. The second objective, that of determining the fossil 

fuel energy required for the tillage methods, is taken directly from 

these budgets and converted to kilocalories of fossil fuel energy. 

Objective three uses a linear programming model to select the 

profit maximizing combination of reduced and conventional tillage pro

duction methods for each of several representative farms. Fossil fuel 

requirements are determined in both common units (gallons, pounds, cubic 

feet) and kilocalories of energy, directly from the optimum organization 

in each case. The final objective is satisfied using the same linear 

programming model to select plans for each representative farm that 

maximize the net kilocalories of output. 



CHAPTER I II 

BUDGET DEVELOPMENT AND ENERGY CALCULATIONS 

Enterprise B~dgets 

This chapter presents the estimated resource requirements, costs, 

returns and energy estimates per acre of the individual cropping 

schemes. Reduced and conventional tillage methods are considered. The 

reduced tillage budgets are based on agronomic data obtained from the 

Southwestern Great Plains Research Center_in Bushland, Texas, while the 

conventional tillage alternatives are.an updating of budget developed 

through previous research in the study area. All of these budgets 

present the returns to land, overhead, risk and management on a per 

acre basis which is used later in the linear programming model for 

generating optimum whole farm organizations. 

The enterprise budgets were developed using a computer program 

known as the budget generator. The budget generator utilizes data on 

input requirements, yields and prices, performs the necessary computa

tions, prints the information in a standard format, and stores the 

budget in a permanent file for future reference and retri eva 1 ( 19). • 

Dryl and Budgets 

The cost and return estimates for dryland crop production are 

based on input levels and machinery operations specified by the area 

extension personnel. Research and extension personnel consider the 

24 
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production methods described to include the minimum practical number of 

tillage operationso Thus no distinction is 11Jade between conventional 

and reduced tillage for dryland production. The inputs considered are 

judged to be those used by efficient producers in the area under 

considerationo The number of crops that can be grown under dryland 

conditions is 1 imited due to the climatic conditions in the study area o 

The major dryland crops produced in the area are wheat, grain sorghum 

and small grain grazing. All three are included in this studyo A 

budget is developed for each of the three crops on both sandy loam and 

clay loam soils, making a total of six dryland budgets. Detailed 

budgets can be found in Appendix A. 

Irrigated Budgets 

Convent i ona 1 Ti 11 age Budgets. The term conventiona 1 ti 11 age is 

used to refer to a wide range of tillage and machinery techniqueso 

However, it is defined in this study as those operations typically 

used by the more efficient producers in the Oklahoma Panhandle. The 

machinery operations and other input levels used were specified by the 

area extension personnel. The major components that make up the opera

tions are the preparation of the seed bed and the control of weeds that 

emergeo 

Production of the commonly grown'crops in the area is considered 

under irrigation with conventional tillageo Corn grain, wheat, corn 

silage, grain sorghum, rye graze-out, grazed wheat, sudan for hay and 

soybeans are considered with alternative irrigation levels and distri

bution systems. The crops listed are by no means the only suitable ones 

for the area. However, they represent the most commonly produced crops. 



Agricultural experts feel they will also include the major crops pro

duced in the foreseeable future. Detailed budgets may b~ found in 
i 

Appendix A. 
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Reduced Tillage Bu~gets. The term, minimum tillage may .also carry 

a variety of definitions. 11 Minimum tillage 11 as a descriptive term is 
'! 

misleadingo It has many different meanings depending. on .the purpose 

of the tillagep or the degree to which the tillage operations are per

formed. A formal definition of minimum tillage might be reducing 

tillage to only those operations that are timely and essential to 

produce the crop and avoiding damage to the soil. Compared to conven

tional tillage of a decade ago, a farmer now using herbicides to reduce 

the number of cultivations is practicing a form of reduced tillage (13). 

Thus, some may claim the conventional tillage budgets that incorporate 

the tillage process specified by the extension personnel already repre

sent some degree of minimum tillage. In this study the term reduced 

tillage is used to refer to the methods of production requiring somewhat 

less tillage than the conventional tillage budgets in this study. 

, Alternative methods of producing irrigated crops and eliminating 

some tillage operations were identified. They are referred to as: 

continuous corn, corn silage-rye grazing double crop, two-year wheat 

rotation, wheat-grain sorghum double crop, three-year rotation of wheat

fallow-sorghum under heavy and moderate irrigation, grazed wheat-sudan 

for hay double crop and wheat-soybeans double crop. An explanation of 

each including a discussion of the machinery and irrigation requirements 

by month is given below to further define the method of production. 

The first scheme is a continuous corn reduced tillage operation 
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under a circular sprinkler distribution system on sandy loam soils. 

The annual machinery operations include the shredding of stalks in 

November which eliminates any grazing, but also insures ag.ainst infesta

tion of corn bore. This is immediately followed by a single discing, 

which is followed in March by the application of 1.5 pounds of Aatrex 

herbicide. In April 100 pounds of nitrogen and 50 pounds of phosphate 

are applied with 1a dry fertilizer spreader. The crop is planted later 

that month. The remaining operations are spraying one pint of Parquat 

per acre in May followed by a side dressing of fifty poun9s of nitrogen 

and a single cultivation in June. Side dressing an additional fifty 

pounds of nitrogen is the final machinery operation. Table IV shows 

the machinery requirements an~ irrigation applications by month. 

TABLE IV 

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR 
CONTINUOUS CORN ON SANDY LOAM UNDER CIRCULAR 

SPRINKLER USING REDUCED TILLAGE 

Machinery Times Over~ 
Requirements Mar Apr May June July Aug Nov 

Stalk Shredder l 
Offset Disk l 
Sprayer 1 
Dry Fert Spread 1 
Cultibedder Plant l 
Sprayer l 
Anhydrous Application l 1 
Row Cultivator 1 
ACIN IRRIG WATER 4.0 7.2 7.2 5.6 

Total 

1 
1 
1 
l 
l 
1 
2 
l 
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A/Those months not listed contain no tillage or irrigation requirements. 
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The next cropping scheme begins with corn silage followed by rye 

grazing, a double cropping technique. Any manager using a double crop

pign system must consider if enough time is available to harvest one 

crop and reestablish the second crop. However, with proper management 

double cropping can in some cases be very beneficial. Both crops are 

raised under a circular sprinkler system on sandy loam soils. ·The 

season begins with the application of 100 pounds and 50 pounds of 

nitrogen and phosphate, respectively, in May. This is followed by the 

spraying of Aatrex and then the planting of the corn. The next opera

tion to be performed is the application of insecticide in June and 

July. One hundred pounds of nitrogen is side dressed along with the 

second insecticide application. After the silage is harvested in 

September eighty pounds of nitrogen is applied with a machine known as 

the cultibedder anhydrous implement. This piece of machiner consists 

of a disc bedder and a set of anhydrous chisels. Both operations take 

place at once where the beds are reshaped and anhydrous is applied. 

The nurse tank is pulled through the field behind the bedder to reduce 

the number of stops required to refill the smaller rig tank. The 

ground speed for this operation is somewhat slower than for the disc 

bedder alone. This difference has been accounted for in the machinery 

cost computations. The final operation is the drilling of the rye. 

Grazing occurs from October to May. Table V shows the monthly machinery 

and irrigation requirements. 

The third cropping scheme considered is a two-year wheat rotation. 

This consists of one year of conventional tillage followed by a year of 

reduced tillage - and a return the third year to conventional tillage. 

This budget assumes surface irrigation (furrow irrigation) on a clay 
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loam soilo The conventional tillage operations are shown in the table 

but are not discussed since they include the usual machinery require

ments" In year two, the reduced tillage year, one disking is completed 

in Juneo This is followed by a spraying in July and August of one..:half 

pound of 2,4-D and one-half pound of Paraquato The final two operations 

are the application of 100 pounds of nitrogen and the planting of the 

wheat in Septembero Monthly details of machinery and irrigation require

ments can be found in Table VIo 

TABLE V 

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR CORN SILAGE 
AND RYE GRAZING DOUBLE CROP ON SANDY LOAM UNDER 

CIRCULAR SPRINKLER USING REDUCED TILLAGE 

Machinery Times Ove~ 
Requirements Mar A.pr May June July Aug Sep Nov Total 

Dry Fert Spread 1 1 
Cultibedder Plant l l 
Sprayer l 1 
Anhydrous Application l 1 
Cult1bedder Anhydrous l 1 
Drill 1 1 
AGIN IRRIG WATER 3.0 3.0 3.0 306 7,2 7.2 3.0 4.0 34 

A/Those months not listed contain no tillage or irrigation requirements. 



TABLE VI 

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR A TWO-YEAR 
WHEAT ROTATION OF CONVENTION TILLAGE YEAR ONE AND REDUCED 

TILLAGE YEAR TWO ON CLAY LOAM WITH SURFACE IRRIGATION 

Machinery Times OverY 
Requirements Apr May Jun Jul Aug Sep Nov 

Offset Disk 1 .5 
Land Plane .25 
Cultibedder Anhydrous .5 
Cultibedder Tiller . 5 
Ori 11 .5 
Offset Disk . 5 
Sprayer . 5 / . 5 
Cultibedder Anhydrous .5 
Drill .5 
ACIN IRRIG WATER 4 6 3 4 
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Total 

1.5 
.25 
.5 
.5 
.5 
.5 

LO 
.5 
.5 
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A/Those months not shown contain no tillage or irrigation requirements. 
Figures are the average per year over the two year rotation. 

The next cropping possibility is a wheat-grain sorghum double crop 

under surface irrigation on a clay loam soil. This double cropping 

scheme is one of the more demanding for harvesting the wheat and 

reestablishing the sorghum in the given time period. This scheme 

begins with the shredding of sorghum stalks in early October, immediate

ly after harvest. The cultibedder anhydrous operation applies 120 

pounds of nitrogen and reshapes the furrows. Then the wheat is drilled. 

The sorghum crop is planted in June immediately after wheat harvest. 

Then 1.5 pounds of Aatrex and 100 pounds of anhydrous are applied. This 

method conserves soil moisture from the wheat increasing the sorghum 

yield approximately 600 pounds per acre (15). Table VII indicates 



monthly requirements for both machinery and irrigation. 

TABLE VII 

MONTHLY MACHINERY AND IRR~GATION REQUIREMENTS FOR WHEAT 
SORGHUM DOUBLE CROP ON CLAY LOAM.UNDER SURFACE 

IRRIGATION USING REDUCED TILLAGE 

Machinery Ti.mes OverA/ 
Requirements Mar Apr May Jun Jul Sep Oct Nov 

Stalk Shredder 1 
Cultibedder Anhydrous l 
Drill 1 
C.ultibedder Plant 1 
Sprayer l 
Anhydrous Application 1 
ACIN IRRIG WATER 3o0 3.0 3.0 6.0 5.0 3.0 3.0 3.0 
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Total 

1 
1 
1 
1 
l 
1 
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A/Those months ndt listed contain no tillage or irrigation requirements. 

The next cropping scheme is somewhat unusual in that it involves 

a three-year rotation. It is labeled wheat-fallow-sorghum under surface 

irrigation on a clay loam soilo This process begins in year one with 

wheat production. A rod weeding is completed in June and July, and 

120 pounds of nitrogen are applied with a sweep anhydrous rig in August. 

This machine, like the cultibedder anhydrous rig, is developed speci

fically for reduced tillage farming. It consists of an ordinary sweep 

frame and large sweeps with tubular outlets for anhydrous. The nitrogen 

is applied through the sweeps at a depth of approximately six incheso 

This serves two purposes, to break up the soil and apply the nitrogen 
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at a depth to prevent an excessive amount of leaching. Again harvesting 

the wheat and planting the second crop, sorghum, within a few days is 

important to achieve the efficiency accounted for in the budgets. The 

drilling of the wheat takes place in September. The only machinery 

operation in year two is a single spraying of three pounds of Aatrex in 

July. Grain sorghum is produced the third year. The first operation 

is planting the sorghum in June. This is followed by the application 

of 125 pounds of nitrogen. The only additional tillage is cultivation 

of the sorghum in August. The three year rotation of wheat-fallow

sorghum can be used with either moderate or heavy irrigation, Only the 

yield of the sorghum and the amount of irrigation water change. The 

machinery requirements remain the same. Table VIII shows machinery 

requirements and irrigation specifications for both wheat-fallow-sorghum 

situations. 

Grazed wheat to sudan for hay double crop is the next budget pre

sented. The analysis assumes surface irrigation is used on a clay loam 

soil. After grazing of wheat has ceased in May, 100 pounds of dry 

nitrogen is applied and the sudan is planted in June. 

One-half pound of 2,4-D is sprayed to control broadleaf weeds. The 

preparation to establish the wheat crop begins in September with the 

reshaping of the beds and application of eighty pounds of nitrogen with 

the cultibedder a~hydrous rig. 

The wheat also is drilled in September. The monthly machinery and 

irrigation requirements are presented in Table IX. 

The next cropping scheme uses the same crops as an earlier discussed 

process, grazed wheat to corn silage double crop. However, this method 

of production is for surface irrigation on clay loam soil rather than 



TABLE VIII 

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR WHEAT
FALLOW-SORGHUM. IHREE YEAR ROTATION ON CLAY LOAM UNDER 

SURFACE IRRIGATION USING REDUCED TILLAGE 

Machinery Times OverY 
. ' 
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Requirements Mar Apr May Jun Jul Aug Sep Oct Nov Total 

Rod Weed.er 0 33 .33 .66 
Sweep Anhydrous .33 .33 
Drill .33 .33 
Sprayer .33 .33 
Cultibedder Plant .33 .33 
Sweep Anhydrous .33 .33 
Cultibedder Tiller . 17 . 17 
ACIN IRRIG WATER]/ l l 2.7 1.2 2.4 2.4 1.3 12 
ACIN IRRIG WATER!J l 2.7 1 1. 3 1. 3 1. 3 8.6 

A/Those months not listed contain no tillage or irrigation requirements. 
Figures are the average per year over the three year rotation. 

B/Heavy Irrigation 
C/Moderate Irrigation 

TABLE IX 

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR GRAZED WHEAT 
TO SUDAN HAY DOUBLE CROP ON CLAY LOAM SOIL WITH SURFACE 

IRRIGATION USING REDUCED TILLAGE 

Machinery Times Overlj 
Requirements Mar Apr May Jun Jul Aug Sep Oct Total 

Dry Fert Spread 1 l' 
Cultibedder Plant 1 1 
Sprayer 1 1 
Cultibedder Anhydrous 1 1 
Drill 1 1 
ACIN IRRIG WATER 4.0 4.0 4.0 4.0 8.0 4.0 4.0 4.0 36 

A/Those months not shown contain no tillage or irrigation requirements. 
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circular sprinkler on sandy loam. The difference in soil and water 

distribution system requires a completely different set of machinery .· 

operations. During September, eighty pounds of nitrogen are app~:ied 

with the cultibedder anhydrous rig and the rye is drilled. Grazing 

continues from the time sufficient growth is available in October 

through April or until all rye foliage is gone. In May the corn is 

planted and 100 pounds of nitrogen are applied via the sweep anhydrous 

rig. During June one-fourth pound of Banve 1 D is sprayed, 100 pounds 

of nitrogen is side dressed and the corn is cultivated one time. Table 

X shows detailed machinery and irrigation requirements by months. 

TABLE X 

MONTHLY MACHINERY AND IRRIGATION REQUIREMENT FOR GRAZED RYE TO 
CORN SILAGE DOUBLE CROP ON CLAY LOAM UNDER SURFACE 

IRRIGATION USING REDUCED TILLAGE 

Machinery Times OvertY 
Requirements Mar Apr May Jun Jul Aug Sep Nov Total 

Cultibedder Anhydrous 1 l 
Drill l 1 
Cultibedder Plant 1 1 
Sweep Anhydrous l 1 
Sprayer 1 1 
Anhydrous Appl ica.tion l 1 
Row Cultivator 1 l 
ACIN IRRIG WATER 4.0 8.0 4.0 8.0 8.0 4.0 4.0 40 

Blrhose months not listed contain no tillage or irrigation requirements. 



The eighth and final budget to be evaluated under the reduced 

tillage heading is a wheat-soybean double crop system under circular 

sprinkler on sandy loam soil. Again these two combinations require 
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exact timing in harvesting of one crop and reestablishment of the 

secondo The first machinery operation is to apply 120 pounds of nitro

gen and 50 pounds of phosphate. Then the land is disc, tilled with a 

cultibedder and is drilled, all during October. Immediately after the 

wheat is harvested and the straw removed, soybeans are planted. Weeds 

are controlled with an aerial application of Lasso and Sencor prior to 

seedling emergence. Table XI shows machinery and irrigation require-

ments by month. 

TABLE XI 

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR WHEAT AND 
SOYBEAN DOUBLE CROP ON SANDY LOAM UNDER CIRCULAR 

SPRINKLER USING REDUCED TILLAGE 

Times Over'21 Machinery 
Requirement Mar Apr May Jul Aug Oct Nov Dec Total 

Dry Fert Spread 
Offset Disk 
Cultibedder Tiller 
Drill 
Cultibedder Plant 
ACIN IRRIG WATER 3.0 3.0 

1 
6.0 7.0 8.0 

1 l 
1 l 
l 1 
l l 

1 
3,0 3.0 33 

.8/Those months not listed contain no tillage or irrigation requirements. 
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It is assumed that harvesting of all crops not grazed is done via 

custom harvesters. All reduced tillage budgets are included in 

Appendix A in detail which includes a monthly breakdown of the produc

tion, inputs, machinery and irrigation requirements for the eight crop

ping schemes. 

Prices 

As noted in Chapter II the relative prices are of more concern than 

absolute prices for farm planning in the study. Government program 

target prices are used for products. This results in using relatively 

low prices, but the relationship between products is based on the normal 

relationship over a long period of time. Those crops which do not have 

a target price were adjusted to correspond with the target crops. This 

was done with a ratio multiplier developed for a similar crop over the 

past five year period. An example is soybeans. The 70-74 average 

price for grain sorghum was $3.156, while soybeans were $4.466, or 1.4 

times the grain sorghum price. Applying this ratio to the target 

sorghum price of $2.34 gave a soybean price of $3.28 for the study. 

September, 1974 input prices from the study area are assumed. The 

price of each input and product is listed in Table XII. 

Energy Requirements for Alternative 

Crops and Method of Production 

Table XIII lists the quantities of inputs in their respective units 

of measurement for the specified crops under conventional, reduced and 

dryland tillage. All figures are obtained frbm the budgets discussed 

earlier and developed specifically for this study. These inputs are 



TABLE XII 

ASSUMED PRICES PAID AND RECEIVED IN THE MODEL 
FOR THE DESIGNATED STUDY AREA 

Item Units 

Prices Received for Products 
Corn Grain BU, 
Corn Silage TON 
Wheat Grain BU. 
Grain Sorghwn CWT 
Sudan Hay TON 
Soybeans BU. A/ 
Small Grain Graze Out October to May AUM_-;. 
Small Grain Graze Out November to March AUM 
Grain Sorghum Stubble AUM 

Prices Paid for Inputs 
Labor HR. 
Operating Interest OOL. 
Investment Interest OOL. 
Nitrogen 

Anhydrous LB. 
Dry LB. 

Phosphate LB. 
Insecticide AC. 
Herbicides 

Aatrix LB. 
Paraquat Pt. 
2, 4-D LB. 
Lasso & Sencor AC. 

Diesel GALS 
Oil QTS. 
Natural Gas 1000 CUFr. 

Plant Seed 
Corn LB. 
Rye BU. 
Wheat BU. 
Grain Sorghwn LB. 
Sudan LB. 
Soybean LB. 

Custom Combine Rate 
Corn 

Cutting and Hauling BU. 
Sorghum 

Cutting AC. 
Hauling CWT 

Wheat 
Cutting for first 20 Bu. AC. 
Over 20 Bu. BU. 
Hauling BU. 

Swathin~/ AC. 

Baling Bale 

Hauling Bale 

Price 

1.38 
5.50 
2.05 
2.34 

22.00 
3.28 

10.00 
10.00 
10.00 

3.00 
.10 
.08 

.14 

.30 

.25 
8.00 

2.40 
4.78 
8.00 

10.00 
.31 
.45 
.55 

.52 
5.00 
5.00 

.27 

.27 

.17 

.30 

10.00 
.10 

7.00 
.08 
.10 

3.16 

.15 

.14 

fl/AUM - Animal Unit Month, the feed required to feed a 1000 lb. steer 
for one month. 

~/Source: Ted R. Nelson, Darrell D. Kletke, "Custom Rates for Summer 
and Fall Jobs," OSU Extension~. Number 126 (1974). 
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Production Method 

TABLE XI II 

AVERAGE PER ACRE REQUIREMENT FOR SPECIFIED INPUTS TO PRODUCE DESIGNATED 
CROPS ANNUALLY FOR IRRIGATED AND DRYLAND PRODUCTION 

INPUTS 

Planting Planting 
Seed 1st Seed 2nd 

Labo,!!! Machinery Nitrogen Phosphate Herbicide Insecticide Diesel Equip. Lube Irr. Fuel Irr. Lube Crop Crop 

Conventional Tillage LBS. LBS. LBS. LBS. GALS • QTS. 1000 CUFT QTS. LBS. LBS. HRS. DOL. 
Corn Grain 200 50 2.0 1 9.1 .65 20.325 2.50 20 3.43 23.06 
Wheat 100 7.6 .54 10.525 1.74 60 2.('i7 11.64 
Corn Silage 200 50 2.0 1 8.9 .63 20~325 2.51 20 3.40 23.03 
Sorghwn Moderate Irrigation 100 1.5 1 10.2 • 72 6.425 1.06 7 2.88 8.03 
lo/e Graze Out 80 40 0 7.2 .52 15.250 1.88 60 2.59 10.90 
Sorghwn Heavy Irrigation 150 1.5 1 12.2 .88 14.625 1.65 10 4.03 12.29 
Grazed Wheat 80 40 7.2 .52 10.525 1.74 60 2.57 9.74 
Sudan Hay 100 5.2 .37 20.325 2.51 10 3.02 15.45 
Soybeans 50 1.0 8.2 .58 20.325 2.50 90 3.13 22.77 

Reduced Tillage 

Corn Grain 200 50 1.5 1 9.2 .66 20.325 2.50 20 . 60 3.58 22.83 
SilagK/and Rye Graze Sand 280 50 1.5 1 5.6 .40 28.125 3.50 20 60 3.16 24.17 
Wheat- 100 1.0 5.4 .38 9.950 1.60 60 0 2.24 8.99 
Wheat and Sorghum B/ 240 1.5 1 li.O .43 16.975 2.80 60 7 3.00 14.62 
Wheat-Fallow-Sorghwn HIC/ 81 1 1 2.3 .16 7.167 1.10 20 3.3 1.06 5.29 
Wheat-Fallow-Sorghum MI- 80 1 1 2.3 .16 5.067 .84 20 2.3 .89 4.37 
Grazed Wheat and Sudan Hay 180 .50 4.2 .31 21.500 3.00 60 10 2.95 14.93 
Silage and Rye Graze Clay 280 .25 1 7.7 .55 29 .125 3.50 20 60 3.96 44.26 
Wheat and Soybeans 120 50 2.5 3.6 .26 28.050 3.50 60 90 2.55 25.79 

Dryland Production 

Wheat Clay Loam 60 1.3 .13 45 .36 1.04 
Wheat Sandy Loam 60 1.3 .13 45 .36 1.04 
Sorghum Clay Loam 50 1 5.2 .52 4 1.~0 2.07 
Sorghwn Sandy Loam 5.4 .54 4 1.22 2.03 
Small Grain Graze Out Clay 30 30 3.9 .39 60 .88 1.53 
Small Grain Graze Out Sand 30 30 3.9 .39 60 .88 1.53 

!/The two year wheat rotation of conventional tilla.o;e in vear one and reduced tillage in year 
compare the inputs on an annual basis an average is determined for the scheme • 

two requires a two year planning budget. In order to 

.!/The Wheat-Fallow-Sorghum Heavy Irrigation scheme is a three year rotation. An average for the three year period is used. 

Q/The same averaging requirement is needed for the Wheat-Fallow-Sorghwn and three year rotation for a moderate irrigation scheme • 

.!!_/Includes both Machinery and Irrigation Labor. 

w 
co 
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converted to the amount of fossil fuel energy required to produce, 

process and transport the input to the farm gate. The amounts of 

energy for each method of production (enterprise budget) are summed, 

providing an estimate of the total fossil fuel energy required for the 

outputs resulting from that method of production. The amount of 

machinery listed as required per acre to produce the crop, is equal to 

the dollars of depreciation, repairs and maintenance allocated to one 

acre of the enterprise. 

Conversion Factors 

The common denominator used for energy calculations is the kilo

calorie. Each of the inputs is converted from its common unit into its 

equivalent in kilocalories of energy. The input categories in Table 

XIV indicate conversion factors that are needed for nitrogen, phosphate, 

herbicides, insecticides, diesel, equipment lube, irrigation fuel 

(natural gas), irrigation lube, labor, machinery, and planting seed. 

All conversidn factors except diesel, lube, natural gas, machinery and 

planting seed were taken from a study conducted by David Pimentel (14). 

There are several ways to estimate the machinery energy which 

includes tractors, farm equipment and irrigation equipment. One means 

in which the kilocalorie energy can be estimated was presented by 

Pimentel in his article (14). In his presentation he estimated that 

roughly 420,000 kcal of machinery input were needed to produce an acre 

of corn. This was obtained from a study done by Berry and Fels who 

calculated that about 31,968,000 kilocalories of energy was necessary 

to construct an average automobile weighing 3,400 pounds. Pimentel 

assumed 244,555,000 kilocalories (an equivalent of 13 tons of machinery) 



TABLE XIV 

KILOCALORIES OF ENERGY PER UNIT OF 
INPUT AND OUTPUT 
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Identification Unit Kilocalories of EnergytV 

Nitrogen LB. 8,400 
Phosphate LB. 1 ,520 
Insecticide LB. 11 ,000 
Herbicide LB. 11 ,000 
Diesel GAL. 46,710!!/ 
Oil QT. 11,678!!/ 
Natural Gas 1000 CUFT. 264,600Fj/ 
Labor HR. 544 
Machinery DOL. 17,523 
Wheat Seed LB. 1 ,522 
Grain Sorghum Seed LB. 1,423 
Rye Seed LB. 1 ,513 
Soybean Seed LB. 1 ,692 ./ 
Sudan Seed LB. 1,296 
Corn Seed LBo 1,574 
Rye Pasture AUM 793,456y 
Wheat Pasture AUM 793,465y 
Grain Sorghum Stubble AUM 735,233y 
Sudan Hay LB. l,049 
Corn Silage LB. 338 

&'source: David Pimentel, 11 Food Production and the Energy Crisis, 11 

Science, Vol. 182 (November 2, 1973) p. 445. Except those 
in footnote B and C. 

Bf source: Allen J. Johnson, Fuels and Combustion Handbook, p. 365, 1st 
edition McGraw-Hill Book Company, New York, 1951. 

C/The amount of energy in wheat, rye and sorghum stubble pasture assumes 
645 pounds of oven dry forage (or 750 pounds with 14% moisture) is 
required per AUM. The 645 pounds are multiplied by 1230.1632 kilo
calories per pound for wheat and rye and 1139.8968 for sorghum stubble 
to obtain the kilocalories of energy per AUMo 
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were used for the production of all machinery (tractors, trucks, 

miscellaneous) to farm 62 acres of corn. This machinery was assumed to 

function about 10 years. Repairs were assumed to be six percent of 

the total machinery production or about 15,000,000 kilocalories. Hence, 

a conservative estimate for the production and repair of farm machinery 

per corn acre per year was 420,000 kcal. 

In this study a somewhat more concrete method for calculating 

machinery energy is used. This method more accurately estimates the 

relative machinery energy requirements for each production method 

considered in this study. The method used is based on the dollar value 

of the machinery 11 used up 11 as measured by dollars of depreciation and 

repairs. The coefficients to convert the dollars per acre into kilo

calories per acre is based on a study prepared by W. S. Reardon (16). 

However, one problem is that the most recent data available to estimate 

the conversion factor was 1963. Therefore, the 1973 machinery costs 

were deflated by the index of machinery prices to 1963 terms (l)o The 

deflated machinery values were multiplied by the kilocalories of fossil 

fuel energy required per dollar of machinery used, The coefficient 

presented by Reardon is in BTU's, but is equal to 17,523 kilocalories 

per dollar. This is an estimate of all direct, indirect and induced 

fossil fuel considered in the construction of the machinery, The direct 

energy is that used directly by the plant in construction of the machin

ery itself. The indirect energy is that used in production of the 

imputs purchased by the plant. Induced energy is that used by the 

households of the employees working in the plant. Table XIV shows the 

kilocalories for machinery dollar used for each cropping scheme. A 

comparison of Pimentel's calculated machinery energy for corn of 420,000 
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kilocalories per acre is similar to the estimate of machinery energy 

for corn in this study, 404,080 kilocalories per acre, 

Estimates of kilocalories of fossil fuel energy per unit of 

diesel, oil and natural gas do not reflect the energy used in produc

tion, processing and transportation of these products. To correct for 

this omission, a ratio of direct to direct, indirect and induced energy 

was determined for each of the three fuels. The estimated multiplier 

is 1.30 for diesel and oil and 1.05 for natural gas (4). These ratios 

were multiplied by the kilocalories of energy in the finished product 

itself to obtkin the total kilocalories of energy used in consuming the 

input. 

It is assumed each hour of labor input used in production requires 

544 kilocalories of fossil fuel energy for transportation and other 

useso This estimate is based on the work of Pimental (14), He assumed 

that a farm laborer consumes 21,770 kilocalories of energy per week and 

works a forty hour week. This is equal to the 544 kilocalories per 

hour used in this study. 

The kilocalories of energy in seed to be planted was obtained from 

the same source as the produce output kilocalorie energy, the "United 

States - Canadian Tables of Feed Composition" (18). Table XIV shows the 

kilocalories of energy per unit for each input and crop product. These 

values are used as the conversion factors to calculate the kilocalories 

of input and output energy for each method of production on a per acre 

basis. Table XV shows the average annual kilocalories of fossil fuel 

energy by input ~nd the sum for all inputs for each of the conventional, 
I 

reduced and dryland tillage methods. Table XVI shows the av~rage annual 

energy produced by method in kilocalories per acre. 



TABLE XV 

AVERAGE ANNUAL ENERGY FOR INPUTS IN KILOCALORIES PER ACRE FOR DESIGNATED 
CROPS FOR CONVENTIONAL REDUCED AND DRYLAND TILLAGE 

l'roduction Method INl'UTS 

l'lanting Seed l'lanting Seed 
Nitrogen l'hosphate Herbicide Insecticide Diesel Equip. Lube Irr. Fuel Irr. Lube 1st Crop 2nd Crop Labor 

Conventional Tillage KCAL KCAL KCAL KCAL KCAL KCAL KCAL KCAL KCAL KCAL KCAL 

Com Grain 1,680,000 76,000 22,000 11,000 425,061 7,591 5,377 ,995 29,195 31,480 0 1,866 
Wheat 840,000 0 0 0 354 ,996 6,306 2, 784,915 20, 320 91,320 0 1,452 
Com Silage 1,680,000 76,000 22,000 11,000 ·.415,719 7 ,357 5,377,995 29,195 31,480 0 1,850 
Sorghum Moderate Irrigation 840,000 0 16,500 11,000 . 467 ,412 8,408 1,700,055 12,378 9,961 0 1,567 
Rye Graze Out 672,000 60,800 0 0 336,312 6,073 4, 106, 592 21,955 90, 780 0 1,409 
Sorghum Heavy Irrigation . 1,260,000 0 16,500 11,000 569,862 10,277 3,869,775 19,269 14,320 0 2,192 
Grazed Wheat 672;000 60, 800 0 0 336,312 6,073 2, 784,386 19,269 91,320 0 1,398 
Sudan Hay 840,000 0 0 0 242,892 4,321 5,377 ,995 29,195 12,960 0 1,643 
Soybeans 420,000 0 11,000 0 383,022 6, 773· 5,377,995 29,195 152,280 0 1, 703 

Reduced Tillage 

Corn Grain 1,680,000 76,000 16,500 11,000 429,732 7,707 5,377 ,995 29,195 31,480 0 1,948 
Silagl(/and Rye Graze Sand 2,352,000 76,000 16,500 11,000 261,576 4,671 7,441-,875 40,873 31,480 90, 780 1,719 
Wheae- 840,000 0 11,000 0 252,234 4,438 2, 632, 770 18,685 91,320 0 1,219 
Wheat and Sorghwn I 2,016,-000 0 16,500 11,000 280,260 5,021 4,491,585 32,698 91,320 9,961 1,632 
Wheat-Fallrn<-Sorghum H~/ 680,400 0 11,000 11,000 107,433 1,868 1,896,388 12, 846 30,440 4,696 577 
Wheat-Fallow-Sorghum MI- ·672,000 0 11,000 11,000 107 ,433 1,868 1,340,728 9,809 30,440 3,273 484 
Grazed Wheat and Sudan Hay 151,200 0 5,500 0 196,182 3,620 5,688,900 35 ,034 91,320 12,960 1,605 
Silage and Rye Graze Clay 151,200 0 2, 750 11,000 359 ,667 6,189 7,706,475 40,873 31, 480 90,780 2,154 
Wheat aod Soybeaos 1,008,000 76,000 27 ,500 0 168,156 3,036 7,422,030 40,873 91, 320 152,280 1,387 

Dry land Tillage 

Wheat ·Clay Loams 504,000 60, 723 1,518 68,490 196 
Wheat Sandy Loams 504,000 60,723 1,518 68,490 196 
Sorghum Clay Loam 420,000 11,000 242,892 6,073 5,692 653 
Sorghum Sandy Loam 252,000 252,234 6,306 5,692 664 
Small Grain Graze Out Clay 252,000 45,600 182,169 4,554 91,320 479 
Small Grain Graze Out Land 252,000 45,600 182,169 4,554 91,320· 479 

!. Two Year wheat rotatioJ;J. of conventional tillage year one and reduced tillage year two. 

~/Heavy Irrigation for three year rotation. 

£/Moderate Irrigation for three year rotation. 

Machinery Total Input 

KCAL KCAL 

404,080 8,066,268 
202,968 4,302,277 
403,555 8,056,151 
140, 710 3,217 ,021 
191,001 5,492,922 
215,358 5,988, 733 
170, 674 4,142,232 
270, 730 6, 779, 736 
398, 999 6, 780,967 

400,050 8;061,607 
423,530 10, 670,302 
157,532 4,009 ,198 
256,186 7,212,163 
92. 69 7 2,849' 345 
76,576 2,264,611 

261, 618 6,447,939 
775,568 9 ,178,136 
451,918 9,442,500 

18, 224 653,151 
18,224 653,151 
36,273 722,583 

. 35,572 300,468 ~.... ;;>• 

26,810 602,992 
26,810 602,922" 

·' 



TABLE XVI 

AVERAGE ANNUAL ENERGY FOR OUTPUTS IN KILOCALORIES PER ACRE FOR DESIGNATED 
CROPS FOR CONVENTIONAL, REDUCED AND DRYLAND TILLAGE 

Production Method OUTPUT 

1st Crop 2nd Crop lat Crop 2nd Crop Total :total.Graziilg 
Yield Yield Energy Yield Energy Yield Crop Energy Grazed Crop & Crop Energy 

Conventional Tillage :LBS. LBS. KCAL KCAL KCAL ·KGAL KCAL 

Com Grain 6, 720 10,570,280 10,570,280 10,570,280 
Wheat 3,300 5,022,600 5,022,600 3,862,333 8,884,933 
Com Silage 40,000 13,520,000 13,520,000 13,520,000 
Sorghum Moderate Irrigation 4,200 5,976,60.0 5,976,600 661,500 6,638,100 
Rye Gra·ze Out 3,705,784 3,705,784 
Sorghum Heavy lrrigation 6,200 8,822,600 8,822,600 962,100 9,784,700 
Grazed Wheat 3,862,333 3,862~333 
Sudan Hay 9, 750 10,277, 750 10,277,750 10,277,750 
Soybeans 2,700 4,568,400 4,568,400 4,568,400 

Reduced·Tillage 

Corn Grain 7,560 11,899,440 11,899,440 11,899,440 
Silage.~d Rye Graze Land 40,000 13,520,000 13,520,000 3,705,784 17,225,784 
Wheat- 3;300 5,022,600 5,022,600 3,862,333 8,884,933 
Wheat and Grain Sorghum 3,000 4,800 4,566,000 6,830,400 11,396,400 11,396,400 
Wheat-l!'allow-So:rghum Hr·· 1,100 2,067 1,674,200 2,941,341 4,615,682 320,700 4,936,382 
Wheat-Fallow-Sorghum MI A/ 1,100 1,600 1,674,200 2,276,800 3,951,000 220,500 4,171,500 
Grazed Wheat and Sudan Hay- 6,825 7,159,425 7,159,425 3i862,333 11,021,758 
Silage and Rye-Craze Clay 40,000 13,520,000 13,520,000 3,705,784 17,225,784 
Wheat and Soybeans 3,000 '2,100 4,566,000 3,533,200 8,119,200 8,119,200 

Dryland Tillage 

Wheat Clay Loam 990 1,506,780 277, 710 1,784,490 
Wheat Sandy Loam 990 1,506,780 277, 710 1,784.490 
Sorghum Clay Loam 1,100 ' 1,565,300 551,425 3,539, 725., 
Sorghum Sandy Loam• 2,100 2,988,300 . '551,425 2,116", 725 
Small Grain Graze Out Clay 1,904,294 1,904,294 
Small Grain Graze Out Land 1,904,294 1,904,294 

~Assuming 65 pound bale as standard size . 

.!/Energy efficiency is kilocalorie output/kilocalorie input. This measure of efficiency is probably most 
appropriate for ruminant animals. As similar measure for man and nonruminant animals must consider the 
ability of the species to assimilate the energy from the crop product. 

Energy B/ 
Efficiency-

1.3 
1.4 
1. 7 
2.1 

.9 
1.6 
1.1 
1.5 

.7 

1.5 
1.6 
1.5 
1.6 
1.8 
2.0 
1.8 
1.8 

.9 

2.7 
2.7 
4.9 
7.0 
3.2 
3.2 
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In the case of inputs the gross energy coefficients are used since 

it is very difficult to determine an actual energy used coefficient. 

Gross energy is defined as the amount of heat, measured in calories, 

that is released when a substance is completely oxidized. The output 

is measured on the basis of digestable energy rather than gross energy. 

Digestable energy as a proportion of gross energy varies greatly from 

one crop to another. Thus output is measured in digestable energy 

because it is a better measure of the useable energy produced when 

several crops are to be compared. Therefore, digestable energy is used 

to determine the kil oca Tori es of energy produced by the output (3); 

A measure of energy efficiency, calculated as kilocalories of out

put divided by kilocalories of input, is also presented for each 

production method in Table XVI. It should be noted that this measure 

of efficiency is probably most appropriate for ruminant animals. A 

similar measure for man and nonruminant animals must consider the abil

ity of the species to assimulate the energy from the crop product. 

Developing other measures of efficiency was considered beyond the scope 

of this study. In viewing the energy efficiencies a range of .7 for 

irrigated conventional tillage soybeans to 7.0 for dryland grain sorghum 

on clay loam is seen. In general it is evident that the dryland crops 

generate a higher energy efficiency than the irrigated crops. Further

more, the reduced tillage cropping systems have a higher energy 

efficiency, than the irrigated conventional tillage systems. However, 

the irrigated crops in general generate a higher net return per acre. 



CHAPTER IV 

REPRESENTATIVE FARMS AND LINEAR 

PROGRAMMING MODEL 

Representative Farms 

To define a representative farm situation, the resources available 

must be specified. This includes the land, water (number and size of 

wells), labor, capital, institutional constraints, buildings, machinery 

and equipment. The emphasis on energy use for irrigated production make 

two resources, the land and water, particularly important in this study. 

The representative farms defined emphasize alternative combinations of 

cropland and watero The cropland is specified as clay loam or sandy 

loam, The water characteristics of concern are the number of wells, 

depth of we 11 s and ga 11 ans per minute" 

Representative irrigated farms were defined for the area as part 

of a previous study (5). The representative farms were defined to 

denote the alternative land and water resource situations found in 

surveying farm operations in the area. Since this is the most important 

aspect of the resource combination for the study, the same representa

tive farms are used here. Although it is impossible to define each 

farmer's situation, the situations presented encompass the major part 

of the farming populas. 
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Characteristics of Representative 

Situations 
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The factors or characteristics used as a basis for differentiating 

between representative situations include three water situations on each 

of three sizes of irrigated crop farms" 

Water Situations 

The water situation is divided into three classes based on the 

saturated thickness. The saturated thickness for case A is 75 feet. 

It is also assumed there is 75 feet of depth to water and wells yield 

400 gallons per minute. Class B represents an area having 250 feet of 

saturated aquifer and 175 feet of depth to water with wells yeilding 

750 gallons per minute. The final class, C, represents an area having 

450 feet of saturated aquifer and 125 feet of depth to water yielding 

1,000 gallons per minute. These three situations represent the predom

inate range in depth to water and feet of saturated thickness in the 

study area. The number of wells per farm depends on farm size and is 

specified later" 

Selected Sizes 

The size of the three irrigated crop farms were chosen so that 

the implications for most actual situations could be determined from 

one of the examples" Generally, the representative crop farms of 640, 

1·,600, and 2,800 acres used are consistent with the small, medium, and 

large farms in the area of study. Minor differences occur for the 

purpose of equating representative sizes with common blocks of land in 

multiples of 80 or 160 acres. For the same reason, cropland acreages 
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are slightly different. The 640-acre farm has 560 acres of cropland, 

the 1,600-acre operation has 1,440 cropland acres and the 2,~80-acre 

unit has 2,680 acres of cropland, The percent of cropland in the total 

operation varies from 87,5 to 93 percent. The crop farm situations are 

referred to hereafter as I, II, and III for the respective cropland 

acreage of 560, 1,440 and 2,680. 
-

The three water situations are combined with the three farm sizes 

to define nine representative farms. While the gallons pumped per 

minute is the same for farm sizes in a given water situation, the 

number of wells per farm varies by size of farm. The 560-acre unit has 

two wells for 11 Class A11 and 11 811 and one well for 11 Class C'' water. The 

1,440-acre operation has three wells in the first two cases and two 

wells for 11 Class C11 • The final situation made up of 2,680 acres 

includes six wells in 11 Class A and B' and four wells in the 11 Class C11 

situation. 

The amount of labor available by size of farm is taken .from a 

study by Roy Hatch (6) on 11 Growth Potential and Survival Capability of 

Southern Plains Dryland Farms, 11 The study specified the number of days 

and hours per day that could be devoted to the business by the owner 

operator. Depending on the farm size a certain amount of time was 

alloted for managerial work. The remaining time could then be devoted 
.. 

to actual farm labor. This study assumes the hours needed for manager-

ial purposes are one-half hour per day for the 560 acre farm, one and 

one-half per day for the i,440 acre farm, and two and one-half per day 

for the 2,680 acre farm. The remaining hours per day and month can 

then be used for direct farm labor purposes. One other labor restric

tion is the maximum number of hours that can be used in certain time 
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periods, specifically for double cropping schemes. The critical months 

for each farm are June, September, and October. In each case the 

critical period represents the maximum time available to harvest one 

crop and plant the second. The hours available in a critical period 

was determined in the following manner: number of tractor(s) per farm 

times seven working days at twelve hours per day. 1 Therefore, a limit 

has been placed on these months which are defined as critical periods 

for double cropping schemes. 

The final farm characteristic deals with a monthly and annual limit 

that was placed on the amount of water that can be pumped on each size 

of farm and irrigation situation based on the number of wells and GPM. 

Table XVII shows the three rep~esentative farm situations and the 

characteristics associated with each of the situations. 

Linear Programming Model Construction 

The type and construction of the model developed are a vital part 

of this study. The validity of solutions and their potential use rely 

on the ability of the model to perform the des ired mechanics and answer 

the major objectives. An optimum combination of resources and products 

must be obtained for specified situations through the use of the model. 

The model contains three types of constraints: real, accounting, 

and a group specified in this study as all others. The model also 

includes three categories of activities: production, marketing and 

resource supplying. The following describes each constraint and activity 

category. Appendix B shows the complete LP matrix and its coefficients 

1seven working days as assumed over the two-week period to allow 
for bad weather and down time for maintenance and repairs. 
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TABLE XVII 

REPRESENTATIVE FARMS, I , II AND III UNDER THREE 
WATER SITUATIONS ASSUMING FULL OWNERSHIP 

Farm Situation 

I II III 

Class Class Class Class Class Class Class Class Class 
A B c A B c A B c 

ITEM Unit Water Water Water Water Water Water Water Water Water 

Land Specifications 
Land Operated AC 640 640 640 1,600 1,600 1,600 2,880 2,880 2,880 
Cropland AC 560 560 560 1,440 1,440 1,440 2,680 2,680 2,680 

Water Specifications 
F~ Saturated Aquifer 75 250 450 75 250 450 75 250 450 

Depth to Water FT 75 175 125 75 175 125 75 175 125 
Number of Wells 2 2 1 3 3 2 6 6 4 
Gallons Per Minute 400 750 1000 400 750 1,000 400 750 1,000 

Monthly Labor 
Availability 

January HRS 165 165 165 143 143 143 121 121 121 
February HRS 150 150 150 130 130 130 110 110 110 
March !iRS 165 165 J_65 lq 143 143 121 121 121 
April HRS 187 187 187 165 165 165 143 143 143 
May HRS 187 llH 187 165 165 165 143 143 143 
Jtme HRS 209 209 209 187 187 187 165 165 165 
July HRS 209 209 209 187 187 187 165 165 165 
August HRS 209 209 209 187 187 187 165 165 165 
September HRS 209 209 209 187 187 187 165 165 165 
October HRS 209 209 209 187 ·187 187 165 165 165 

·November HRS 187 187 187 165 156 165 143 143 143 
December HD.S 165 165 165 143 143 143 121 121 121 

Limited Labor 
llinths 

June 8-22 HRS 84 84 84 168 168" 168 366 366 366 
October 1-15 HRS 84 84 84 168 168 168 366 366 366. 
September 15~29 HRS 84 84 84 168 168 168 366 366 366 

Irrigation . 
AvaUability 

Per Month ACIN 1,066 2,000 1,333 1,600 3,000 2,667 3,200 6,000 5,333 
Annual ACIN 10,000 20,000 12,000 15,000 30,000 25,000 30,000 56,000 50,000 

!J An aquifer is a water saturated geologic unit that will yield water to wells or springs at a suf.ficient 
rate so that the wells or springs can serve as a practical source of water supply. Source: Ground Water 
Wells, (1972) p; 21. 



along with a list describing each constraint and activity used in the 

model, 

Objective Functions 
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The model in~ludes four objective functions designated as OBJl, 

OBJ2, OBJ3, and OBJ4. OBJl is specified as maximization of net returns. 

It is that amount returned to land, management, ri~k, and ove~head. 

OBJ2 is the kilo~alor1e input requirements for the cropping alternatives. 

OBJ3 is the calorie output which is simply the kilocalorie energy 

created by each unit produced of that crop. OBJ4 is the net kilocalorie 

energy for the crops or simply the .difference between the kilocalories 

of output (OBJ3) and input (OBJ2), 

Programming Constraints 

Real Constraints 

The model includes four groups of real constraints. The first, 

land, is divided into two categories, Cropland Clay Loam and Cropland 

Sandy Loam. The division of soils was made because of the difference 

in input-output coefficients for the two groups. The clay soil is 

irrigated with a surface irrigation system, However, the sandy soi 1 

uses a circular sprinkler irrigation system with a somewhat more limited 

choice of cropping schemes, 

The next group of real constraints are twelve monthly labor restric

tions. The third group of real constraints, irrigation requirements by 

period, form a major constituent of the model. One constraint is 

included for each of the nine monthly periods of March through November. 
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The unit of measure for the constraints is the acre inch. The months 

deleted, January, February and December, do not require irrigation water 

for any of the cropping alternatives considered. 

The next real constraint is the amount of capital available for 

use. This has been divided into two parts, operating capital and 

investment capital. The constraints do not limit the amount of capital 

that can be borrowed, but require that an interest cha~e of ten percent 

and eight percent be paid on each dollar of operating and investment 

capit~l used, respectively. 

Accounting Constraints 

An accounting constraint is included for each product that can be 

produced with the activities considered. These constraints are used to 

determine the amount produced by the optimal solution for the farm 

situations. A constraint is included for wheat grain, grain sorghum, 

soybeans, small grain graze out and each of the other possible products 

as noted in Appendix B. 

The second group of accounting constraints are input restrictions. 

These restrictions are used to determine the amount of the individual 

energy inputs required by the optimum farm organization. These are 

much like the capital constraints in that they are not restricted to a 

maximum limit. These eight items nitrogen, phosphate, insecticides, 

herbicides, diesel, oil, natural gas and machinery represent the major 

fossil fuel energy inputs used for production of the crops considered in 

this study. 



Other Constraints 

The constraints discussed in this section are needed so that one 

model can be used for all representative farms and objectives of the 

study. The first two labeled MCT and MMT (Maximum Conventional and 

Minimum Tillage) are included so the solution can be restricted to 

include either conventional or reduced tillag~ methods of production, 
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The next two SIS (surface irrigation system) and CSIS (circular 

irrigation system) are used to limit the solution for any situation to 

the proper irrigation systemo After a, specified soil type is chosen, 

th~ irrigation system constraint allows for the proper system to be 

used in selecting the optimal plan. This avoids additional model 

building. Next are the LSI (limit surface irrigation) and LCSI (limit 

circular sprinkler irrigation) which serve as accounting constraints in 

determining the total acre inches of irrigation water pumped correspond-
.... ' 

ing with the proper system in each optimum organization. One const~aint 

LNGW (limit natural gas water) determines the total variable cost 

associated with the specified solution set and also can be used to 

specify natural gas if additional irrigation fuels are added to the 

model. Then the proper fuel specified can be made in future studieso 

with the one model. The next group of (FVS42-FVS104, FVC42-FCS104) 
.. 

constraints is used to insure that the proper variable cost of pumping 

is used for each farm situation. While the final set of constraints 

(NRCl-9, NRSl-9) insure that the corresponding fixed cost for that farm · 

situation is used. Again these can be found in Appendix B. 

/ 
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Programming Activities 

Production Activities 

The model includes twenty-four crop producing activities. The 

activity title.s indicate the crop(s) produced by each. The total 

includes nine conventional tillage schemes, nine reduced tillage schemes 

both requiring irrigation facilities, and six dryland crop activities, 

The production methods represented by these twenty-four activities are 

discussed in detail in Chapter III and are not repeated here, Examples 

are conventional wheat grain, conventional sudan hay, minimum wheat 

soybean double crop, minimum corn grain, dryland wheat and grain sorghum 

as discussed in detail earlier. 

Marketing or Selling Activities 

Here again the name suggests the purpose of the activity. These 

activities enable the model to sell the crops produced. The model 

also includes selling activities for grazing produced since no livestock 
-

to utilize the forage are included in the analysis. The model includes 

selling activities for corn, corn silage, wheat, sorghum, sudan hay, and 

soybeans. Grazing sell activities are included for small grain graze 

.out October through May, small grain graze out November through March 

and grain sorghum stubble November through January. 

Resource Supplying Activities. 

A resource supplying and purchasing activity is included for each 

of the resources that can be purchased from off the farm. A resource 

supply activity is included for capital, hiring labor in each of the 
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twelve months and to purchase each of the eight inputs discussed 

earlier, There are two cost activities involved for each irrigation 

system, one activity to indicate the fixed cost and one including the 

variable cost of pumping the irrigation water. One pair of cost 

activities (f~xed and variable) is included for a surface system and 

one for a center pivot system on each of the nine soil-water situations 

making eighteen pairs in total. 

Right Hand Sides or Constraints Levels 

The information defining representative farms in Table XVII is 
used in the right hand side (RHS) for representative farms, Other 

RHS values are selected to limit the solution to the relevant activities 

for the situation, The detailed matrix (constraints, activities, RHS) 

can be found with a complete explanation of each row and column in 

Appendix B, 



CHAPTER V 

RESULTS OF LINEAR PROGRAMMING MODEL 

This chapter presents the linear programming analysis for each of 

the eighteen representative farm situations described in Chapter III. 

All combinations of three farm sizes, three water situations and two 

soil classifications make up the representative situations analyZ.ed. 

Two objective functions OBJl (net returns) and OBJ4 (net kilocalories), 

were maximized in the analysis of this study, Maximization of net 

returns was selected because it is the customary objective used in 

selecting an optimum farm organization. The model was also used to 

solve for the organization that maximizes net kilocalories of output to 

determine the effect of using this measure of physical efficiency on 

the methods of production used, output level and net returns to fixed 

resources, 1 

The results are presented in three major sections. The first 

section describes the results for optimization of objective function 

one, The second section is very similar except the description is for 

objective function four. The third major section contrasts the organi

zation obtained for the two objective functions. 

The first two sections are subdivided based on farm size and water 

situations, Optimal solutions are presented for farms having clay loam 

1The time available for this study did not permit considering other 
objective functions and other price levels of fossil fuel inputs. 

56 



soils as well as sandy loam soils, under each objective function. 

The final section is subdivided into two parts based on soils. 

The optimal solutions for the two objective functions are contrasted 

by farm size and water situation under each soil classification. 

Clay Loam Soils 

Objective Function One 

560 Cropland Acres 
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Table XXIII shows the optimum organization for the 560 acre farm 

under its respective irrigation situations. The labeling used through

out the results presentation is I, II, or III describing farm size, and 

A, B, or C for the water situation as described in Chapter IV. These 

are combined and written as IA, IB, IC, etc. to refer to the farm size 

and water situationo 

Organization IA has a pumping capacity of 800 GPM. The optimum 

solution includes 9.2 acres of a two-year rotation of wheat produced 

under conventional tillage the first year and reduced tillage the second 

year (RWG2RCRC). This is accompanied by 71.8 acres reduced tillage 

wheat-grain sorghum double crop (RWGSDC) and 294.6 acres of reduced 

tillage wheat-fallow-sorghum in a three-year rotation under heavy irri

gation {RWFS3HI). The remaining 184.4 acres are devoted to dryland 

wheat (DLW) o 

Of the 560 acres, 375.6 are irrigated and all utilize a reduced 

tillage cropping scheme. The optimum plan requires 5,773 acre inches 

of irrigation water annually and all of the capacity for May and July. 

There are 577 hours of operator labor required with an additional 174 
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TABLE XVI II 

560 ACRE CLAY LOAM FARM OPTIMAL SOLUTIONS 
OBJECTIVE FUNCTION ONE 

Identification Units 560 Acres 

Number of Wells Two Two One 
Total GPM 800 1500 1000 

Solution Number: IA IB IC 

Net Returns DOL. 23,785 30,668 26,689 
Net Kilocalories MILLION 1,220.45594 925.59538 1,353.33517 

Irrigated CropsY 
CSB AC 112.3 
RWG2RCRC AC 9.2 29.0 3.6 
RWGSDC AC 71.8 71. 7 71. 7 
RWFS3HI AC 294.6 346.8 405.8 

Dryland CropsY 
DLW AC 184.4 78.7 

Crop ProductsW 
SGGONM AUM 170 143 165 
GSNJ AUM 135 159 186 
Wheat BU 12,543 ll ,578 12 ,521 
Grain Sorghum CWT 9,535 10,616 11 ,835 
Soybeans BU 5,056 

Cropping Syste~ 
CT AC ll2. 3 
RT AC 375.6 447.7 481.2 

Total Irrigation 
Water Used AGIN 5,773 9,433 7,014 

Labor 
Operator Labor HR. 577 903 638 
Hired Labor HR. 174 231 180 

Annua 1 Capita 1 Used 
Operating DOL. 9,.405 10 ,801 10,006 
Investment DOL. 19,326 37, 781 21 ,821 

Energy Inputs 
Nitrogen CWT 531 539 552 
Phosphate CWT. 
Herbicide LB. 412 596 517 
Insecticide. LB. 336 419 478 
Diesel GALS. l,3g8 2,306 1,486 
Oil QTS. 645 1,072 761 
Natural Gas 1000 3,421. 632 6,276.205 4, 163.614 

CUFT. 
Machinery DOL. 2,883 5,?,03 3,311 

YcsB, Conventional tillage soybeans; RWG2RCRC, Reduced tillage wheat grain 
two year rotation of conventiGnal tillage year one, reduced tillage year 
two; RWGSDC, Reduced tillage wheat grain sorghum double crop; RWFS3HI, 
Reduced tillage wheat-fallow-sorghum three year rotation heavy irrigation; 
DLW, Dryland tillage wheat. 

WsGGONM, Small grain graze out November-March; GSNJ, Grain Sorghum stubble 
graze November-January . 

.!;/For irrigated acreage only, CT refers to conventional ti 11 age and RT 
-~eans reduced ti llil.ge. 

I 
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hours of labor being hired. The operation requires $9,405 of operating 

capital and $19,326 of investment capital for machinery and equipment 

for a total capital expense of $28,730. 

Input requirements include 53,080 pounds of nitrogen along with 

412 pounds of herbicide, 336 pounds of insecticide, 1,398 gallons of 

diesel, 645 quarts of oil, 3,421,632 cubic feet of natural gas for 

irrigation purposes and $2,883 of machinery. The dollars of machinery 

input equals the dollar value of depreciation and repairs, a measure of 

the amount of machinery 11 used up 11 in producing the crop. 

The crops selected in the solution set produce 170 AUM's of small 

gra1n grazing November through March (SGGONM) and 135 AUM's of grain 

sorghum stubble from November to January. In addition to; 12,543 bus,hels 

of wheat grain and 953,500 pounds of grain sorghum. This solution 

generates a net return of $23,785 and a net kilocalorie output of 

1,220,445,9400 

The larger amount of water available in solution IB increases total 

irrigated production ~Y 184.4 acres (Table XVIII). This includes an 

additional 112"3 acres of conventional tillage soybeans (CSB), and 

29o0 acres of a two-year rotation of wheat produced under conventional 

tillage the first year followed by reduced tillage the second year 

(RWG2RCRC) which is an increase of 19.8 acres over solution IA. This 

solution also includes 71.7 acres of reduced tillage wheat-grain 

sorghum double crop (RWGSDC), while a reduced tillage three-year rota

tion of wheat-fallow-sorghum with heavy irrigation (RWFS3HI) is increased 

by 52.2 acres to total 346.8 acres. All 560 acres of cropland are 

irrigated and no dryland production is included in the solutiono 

The solution includes ll2o3 acres of irrigated conventional tillage 
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and 477.7 acres of reduced tillage production. The amount of irriga

tion water applied increased by 3,660 acre inches to a total of 9,433 

acre inches. The labor required also increases to 903 hours of operator 

labor and 231 hours of hired labor - an increase of 383 hours of labor 

for the total farm. The amount of capital required increases to 

$10,801 for operating and $37,781 for investment capital. This gener

ates a combined total of $48,582 of capital, an increase over IA of 

$19,851. 

The amount of inputs required also increases. Nitrogen required 

increases to 53,850 pounds, an increase of 770 pounds, while herbicide 

use increases by 184 pounds to 596 pounds. Insecticide used increases 

by 82 pounds to a total of 419 pounds, due to the increased acreage of 

grain sorghum. The diesel requirement totals 2,306 gallons or 909 

gallons more while oil increases to a total of 1 ,072 quarts, 427 quarts 

more. Increasing the amount fo water pumped increases the cubic feet 

of natural gas needed by 2,854,576. Machinery depreciation and repairs 

total $5,703 or $2,820 more than solution IA. 

Net returns for this solution are $30,668 or a $6,883 increase. 

However, the surprising result is that the net kilocalories of output 

decreased by 29,486,060. This decrease results from the increased use 

of natural gas and the relatively low net kilocalorie output of soybeans. 

The third solution IC falls between the previous two discussed 

because the GPM available on the farm is more than farm IA but less 

than IB. The solution includes 3.6 acres of reduced tillage wheat grain 

two-year rotation of conventional tillage in year one and reduce tillage 

in year two (RWG2RCRC) which is 25.4 acres less than IB and 5.6 acres 

less than IAo As in the first two solutions, the reduced tillage wheat 
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grain sorghum double crop is again 7lo7 acres. However, the acreage 

of reduced tillage wheat-fallow-sorghum three-year rotation heavy irri-

gation (RWFS3HI) is 111.2 acres more than solution IA and 59 acres 

greater than IB. This solution includes 78,7 acres of dryland wheat, 

105.7 less than IA, 

As in solution IA all of the irrigated production uses reduced 

tillage methods, The irrigation water required totals 7,014 acre 

inches, 1,241 acre inches more than IA and 2,419 acre inches less than -

IB, The labor required includes 638 hours of operator labor and 180 

hours of hired labor, This is 316 less total hours than IB and 67 more 

hours than IA. Operating capital needs are $10,006 while investment 

capital requirements are $21,821, This tQtals $31,827, $16,755 less 

than IB and only $3,096 more than IA. 

Some input requirements are greater than the previous solutions 

while others are less, For example, the amount of nitrogen used totals 

55,190 pQunds, 1,879 pounds more than IB and 2,641 pounds more than IA. 

Herbicide usage totals 517 pounds, 79 pounds less than IB and 106 pounds 

more than IA, As in the case of nitrogen, insecticide usage is greater 

than either of the other two, It is 141 pounds more than IA and 59 

pounds more than IB, 

Both the increased nitrogen and insecticide, are due to the 

increase in grain sorghum acreage. Diesel use totals l ,486 gallons 

which is 88 gallons more than IA and 820 gallons less than IB. Also 

761 quarts of oil are required. This is 115 more than IA and 312 less 

than IB. The cropping program requires 2,112,590 cubic feet less 

natural gas than IB, but 74,198 cubic feet more natural gas than IA. 

Machinery depreciation and repairs totaled $3,311, $428 more than IA 



and $2,391 less than IB. 

The net returns of $26,689 also fell between IA and I.B. The net 

kilocalories of output tot&ls 1 ,353,335,170, 132,879,230 more than IA 

and 427,739,790 kilotalories more than IB. ·This occurs because the • 

solution for IC includes no soybeans which have a low net output of 
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kilocalories and an increase in grain sorghum acreage has a relatively 

high net output of kilocalories, It is evident from these three solu

tions that the water situations are an important factor in determining 

the optimum solution, Their variation is a major factor of the model 

outcome" 

Sandy Loam Soil 

Table XIX shows the results for the 560 acre farms for the sandy 

loam soils. As mentioned in Chapter IV, the net returns on sandy loam 

soil are lower because high irrigation costs are associated with the 

circular sprinkler systems required. 

Situation IA includes 42.2 acres of reduced tillage corn grain 

(RCG) and 103,7 acres of reduced tillage wheat grain and soybean double 

crop (RWGSBDC) accompanied by 414, 1 acres of dryland grain sorghum 

(DLGSS), 

No irrigated production with conventional tillage was used, but 

145,9 acres of reduced tillage was incorporated in the solution. There 

are 4,435 acre inches of irrigation water used, 873 hours of operator 

labor required and an additional 36 hours of labor are hired. Capital 

requirements are $8,992 of operating and $~0,424 of investment capital, 

for a total requirement of $49,416, 

The inputs are as follows: 41,590 pounds of nitrogen, 7,290 pounds 



TABLE XIX 

560 ACRE SANDY LOAM FARM OPTIMAL SOLUTIONS 
OBJECTIVE FUNCTION ONE 

Identific(!tion Units 560 Acres 
Number of wells Two Two One 
Total 'GPM 800 1500 1000 

Solution Number: IA IB IC 

Net Returns DOL. 10,367 867 9,277 
Net Kilocalories MILLION 1,191.30269 1,328.83645 1,234.28077 

Irrigated CropslJ./ 
RCG AC 42.2 176.9 84.3 
RWGSBDC AC 103.7 103.7 103. 7 

Dryland Crops IJj 

DLGSS AC 414. l 279.3 371.9 

Crop Products!!! 
GSNJ AUM 310 209 278 
Corn BU 5,698 23,889 11,833 
Wheat BU 5, l85 5, 185 5, 185 
Grai.n Sorghum CWT 8,696 5,866 7,812 
Soybeans BU 3,629 3,629 3,629 

Cropping Syste~ 
CT AC 
RT AC 145.9 280.7 188.0 

Total Irrigation 
Water Used ACiN 4,435 7,669' 5,445 

Labor 
Operator Labor HR. 873 1,092 964 
Hired Labor HR. 36 134 95 

Annual Capital Used 
Operating DOL. 8,992 13 ,441 10,382 
Investment DOL. 40,424 73,724 43,284 

Energy Inputs 
Nitrogen CWT 415 618 479 
Phosphate CWT 73 140 94 
Herbicide LB .. 323 5.25 386 
Insecticide LB. 456 456 456 
Diesel GALS. 2,914 3,454 3,083 
Oil QTS. 738 1,094 849 
Natural Gas 1000 3,766.786 6,505.493 4,622.608 

CUFT. 
Machinery DOL 4,495 7,293 

f 
5,369 

IJ./RCG, Recluced tillage.corn grain; RWGSBDC, Reduced tillage grain soybean 
double crop; DLGSS, Oryland tillage grain sorghum sandy soil. 

!!/GSNJ, Grain sorghum stubble November-January. 

Y For irrigated acreage only, CT refers to conventional ti 11 age and RT 
means reduced tillage. 
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of phosphate, 323 pounds of herbicide, 456 pounds of insecticide, 

2,914 gallons of diesel, 738 quarts of oil, 3,766,746 cubic feet of 

natural gas and $4,495 for machinery depreciation and repairs. The 

operation returned $10,367 and generated a net kilocalorieoutput of 

1,191,302,690, The high investment cost is accounted for by the high 

cost of the sprinkler system, 
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Solution IB includes an increase of 134.7 acres of reduced tillage 
,... ~·--. 

corn grain (RCG) to total 176.9 acres while reduced tillage wheat-· 

soybean double crop remains constant at 103,7 acres. However, the 

dryland grain sorghum (DLGSS) is reduced to a total of 279.3 acres. 

The increase in corn grain employed an additional 134.7 acres of 

reduced tillage or 280.7 acres, The increased acreage also increases 

the total amount of irrigation water to 7,669 acre inches, 3,234 more 

than solution IA. Both operator and hired labor increased substantially 

to 1,092 and 134 respectively to total 1,226 hours, 317 more than IA. 

theoperating capital amounts to $13,441 while investment jumped to 

$73,724 for a total of $87,165. This increase of $37,749 over IA is 

easily accounted for by the additional sprinkler system required in IB. 

An inc~ease of all inputs also is evident with nitrogen at 61 ,800 

pounds, while phasphate increases to 14,030 pounds. Herbicides also 

increases to 525 pounds, The sole input that remains the same as for 

situation IA is 456 pounds of insecticide. Diesel also increases to 

3,454 gallons~ while oil increases to 1 ,094 quarts. Natural gas 

increases to 6,505,493,83 cubic feet, while machinery depreciation and 

repairs increases to $7,293. 

The surprising result is the net return of only $867, $9,500 less 

than IA. However, this decrease is accounted for by the high variable 



and fixed cost associated with the two sprinkler systems and the 

increase in inputs required. The net kilocalories produced increased 

to 1,328,836,4500 
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The third solution, IC, like the IC clay loam solution falls 

between the previous two in most respects, The solution includes 84.3 

acres of reduced tillage corn grain {RCG). Again, as in IA and IB, 

reduced wheat-soybean double crop (RWGSBDC) remains at 103.7 acres 

while dryland grain sorghum employs 371.9 acres (Table XIX). 

There is a slight decrease in reduced tillage crops. Solution IB 

includes 280,7 acres compared to 188 for IC, while IA has 145.9 acres~ 

The total irrigation water required is 5,445 acre inches which is 1,010 

more than IA and 2,224 less than IB. The labor requirements total 1,059 

hours of which 964 is operator labor and 95 is hired labor. Capital 

requirements dropped considerably from IB due to the need for only one 

sprinkler system, Total capital is $53,666 composed of $10,382 for 

operating and $43,284 for investment. This is $30,440 less than IB. 

However, it is $4,249 more than the amount required by .IA. 

As in the previous case inputs required lie between the two earlier 

discussed solutions, A required 47,910 pounds of nitrogen is needed, 

while phosphate required 9,400 pounds. Herbicides total 386 pounds 

while again 456 pounds of insecticides are used, Diesel is at 3,083 

gallons along with 849 quarts of oil. The natural gas r~quirement is 

4,622,608 cubic feet while the machinery depreciation and repairs of 

$5,369 is greater than the amount for IA, but less than the amount 

required for IBo 

The net returns of $9,277 are greater than IB but less than IA. 

The major factor explaining this differences is the irrigation cost, 



since solution IC requires only one sprinkler system. The net kilo

calories produced total 1,234,280,770, an amount greater than the 

total for IA, but less than IB. 

1440 Cropland Acres 

Clay Loam Soils 

The solutions discussed above refer to the small farm size with 
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each of three water situations and two soil groups. The remainder of 

the discussion of objective function one solutions mentions only those 

differences which add an interesting dimf!nsfon to the study~ 

The order of presentation of the 1440 and 2680 acre representative 

farms follows that of the 560 acre solutions presented earlier. The 

first solution discussed is the optimal organization for situation IIA 

having three wells, a total of 1200 GPM and 1440 acreso 

The optimal solution {Table XX) includes 29.5 acres of reduced 

tillage two-year wheat rotation of conventional tillage in year one and 

reduced tillage in year two (RWG2RCRC}, 143.6 acres of reduced tillage 

wheat and grain sorghum double crop (RWGSDC), and 367.5 acres of reduced 

tillage wheat ... fa 11 ow-sorghum three year rotation moderate irrigation 

(RWFS3HI). In addition to 899.4 acres of dryland, all of the 540.6 

acres of land under irrigation is in reduced tillage. This acreage 
,' 

requires 9,075 acre-inches of irrigation water. Labor totals 1,480 

hours of which 976 is operator and 504 is hired labor. Required oper'

ating capital is $20,911 while investment is $33,913. 

Needed inputs are made up of 121,140 pounds of nitrogen, 612 

pounds of herbicide, 511 pounds of insecticide, 3,035 gallons of diesel, 



TABLE XX 

1440 ACRE CLAY LOAM FARM OPTIMAL SOLUTIONS 
OBJECTIVE FUNCTION ONE 

Identification Units 1440 Acres 
Number of Wells Three Three Two 
Total GPM 1200 2250 2000 

Solution Number: IIA I IB IIC 

Net Returns DOL. 42,605 59,019 55,630 
Net Kil oca l ori es MILLION 2,538.17725 3,234.92227 3 ,069. 19649 

Irrigated Crops81 
RWG2RCRC AC 29.5 .3 7. l 
RWGSDC AC 143.6 143.6 143.6 
RWFS3HI AC 367.5 950.9 812. l 

Dryland Crops81 
DLW AC 899.4 345.2 477.0 

Crop ProductsY 
SGGONM ALIM 465 434 442 
GSNJ ALIM 169 437 373 
Wheat BU 30,411 30,295 30,322 
Grain Sorghum CWT 14,489 26,546 23,679 

Cropping Syste~ 
CT AC 
RT AC 540.6 1,094.8 962.9 

Total Irrigation 
Water Used ACIN 9,075 15,579 14,032 

Labor 
Operator Labor HR. 976 l, 186 1,138 
Hired Labor HR. 504 654 616 

Annual Capital Used 
Operating DOL. 20,911 24,064 23,314 
Investment DOL. 33,913 57 ,87'0 45,942 

Energy Inputs 
Nitrogen CWT l ,211 1,322 1,296 
Phosphate CWT 
Herbicide LB .. 612 l, 167 l ,035 
Insecticide LB. 5ll 1,094 956 
Diesel GALS. 3,035 3,499 3,389 
Oil QTS. · l , l 02 1,707 1,563 
Natural Gas 1000 5,364.859 9,255.400 8,330.007 

CLIFT. 
Machinery DOL. 5·,244 7,491 6,957 

i ... 

.&'RWG2RCRC, Reduced tillage wheat grain two.year rotation of conventional 
tillage year one, reduced tillage year two; RWGSDC, Reduced tillage wheat 
grain sorghum double crop; RWFS3HI, Reduced tillage wheat-fallow-sorghum 
three year rotation heavy irrigation; DLW, Dryland tillage wheat. 

YsGGONM, Small grain graze out November-March; GSNJ, Grain sorghum stubble 
graze November-Janu~ry. 

~For irrigated acreage only, CT refers to conventional tillage and RT 
means reduced tillage. 
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1,102 quarts of oil, 5,364,859 cubic feet of natural gas and JS,244 of 
,. - . 

machinery depreciation and repairs. This solution generates a .net 

return of $42,605 and a net kilocalorie energy output of 2,5~8,177,250. 

Solution IIB has only .3 acres of reduced tillage two,..year wheat 

rotation of conventional tillage in year one and reduced tillag~ in 

year two (RWG2RCRC), the same acreage (143.6) of reduced tillage wheat 

and grain sorghum double crop (RWGSDC), and a greater acreage (950.9) 

of redu~ed tillage wheat-fallow-sorghum thre~ year rotation heavy irri

gation (RWFS3HI), Dryland wheat decreased to 345.2 acres. 

All irrigated production (1094.8 acres) utilizes reduced tillage 

methods. A tota1 of 15,579 acre inches of irrigation water is utilized 

while 1,186 hours of operator labor ~nd 654 hours of hired labor is 

employed, Capital requirements are $24,064 for operating capital and 

$57,870 need~d fbr investment capital. 

Arr increase occurred in the case of all inputs with nitrogen at 

132,230 pounds, 1,167 pounds of herbicide, 1,094 pounds of insecticide, 

3,499 gallons of diesel, 1~707 quarts of oil and a large increase of 

3,890,541 cubic feet of natural gas to total 9,255,400. The final 

input, machinery depreciation and repairs, totaled $7,491. Net returns 

are $59,019 while net kilocalories of output total 3,234,922,270. 

As in the small farm situations the acr~age included in solution 

IIC falls between IIA and IIB. The organization includes 7.1 acres of 

reduced tillage two-year wheat rotation of conventional tillage in year 

one and reduced tillage in year two (RWG2RCRC), 143.6 acres of reduced 

tillage wheat and grain sorghum double crop (RWGSDC) and 812.l acres of 

reduced till age wheat-fall ow-sorghum three year rotation heavy i rri ga

tion (R~FS3HI). Dryland wheat acreage is 477 comparing solutions IIA, 
·:.:. 



IIB and IIC indicates there is less difference between solutions for 

I IB and II C than between IIA and II C. 

This is accoutned for by the fact that there is less difference 

between the GPM available for IIB and IIC than IIA and IIC. This 

difference is true for all the farm sizes and soil types discussed in 

this chapter. 
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The solution for situation IIC requires 14,032 acre-inches of 

irrigation water, (Table XX) 1,138 hours of operator labor, and an 

additional 616 hours of hired labor. Operating capital totals $23,314 

and investment capital totals $45,942. The inputs required include 

129,590 pounds of nitrogen, 1,035 pounds of herbicide, 956 pounds of 

insecticide, 3,389 gallons of diesel, 1,563 quarts of oil and again a 

somewhat smaller amount of natural gas than solution IIB but an amount 

larger than solution IIA. It totals 8,330,007 cubic feet, which is 

only 925,393 cubic feet less than IIB and 2,965,148 more than IIA. 

Machinery depreciation and repair requirements are $6,957. The net 

returns generated are $55,630 while net kilocalories of output are 

3,069,196,490. 

It is obvious the larger water supplies considered on the 1440 

acre farm induce a cropping scheme that produces both greater net returns 

and net kilocalories of output. 

Sandy Loam Soils 

Solution IIA for the intermediate size farm includes 200 acres of 

reduced tillage wheat and soybean double crop (RWGSBDC) and 1,240 acres 

of dryland grain sorghum (Table XXI). Total reduced tillage is 200 

acres while zero acres are planted to irrigated conventional tillage 

methods. 



TABLE XXI 

1440 ACRE SANDY LOAM FARM OPTIMAL SOLUTIONS 
OBJECTIVE FUNCTION ONE 

Identi ficat1 on Un;ts 1440 Acres 
Number of We.11 s .Three Three Two 
Total GPM 1200 2250 2000 

Solution Number: IIA IIB IIC 

Net Returns DOL. 21'132 13,646 22,073 

Net Kilocalories MILLION 3,228.59608 3,197.92614 3,370.18875 

Irrigated Crops& 
RWGSBDC AC 200.0 207.4 207.4 
RCG AC 168.8 

Dryland Crops& 
DLGSS AC 1,240 1,232 1 ,063 

Crop ProductsY 
GSNJ AUM 930 924 797 
Wheat BU 10,000 10,370 10,370 
Grain Sorghum CWT 26,040 25,884 22,340 
Soybeans BU 7,000 7,259 7 ,259 
Corn BU 22,784 

Cropping Syste~ 
CT AC 
RT AC 200 207.4 376.2 

Total Irrigation 
Water Used ACIN 6,600 6,844 10,894 

Labor 
Operator L&bor HR. 1,022 1,034 1,210 
Hired Labor HR. 1,138 1'142 1,365 

Annual Capital Used 
Operating DOL. 18,837 18,915 24,488 
Investment DOL. 94,365 119,49~ 93,815 

Energy Inputs 
Nitrogen CWT 860 865 l, 118 
Phosphate CWT 100 104 188 
Herbicide LB. 500 519 772 
Insecticide LB, 1,240 1,233 1,233 
Di es el GALS. 7, 168 7, 156 7,831 
Oil QTS. 1,397 l ,421 1,866 
Natural Gas 1000 5,610.000 5,817. 777 9,248.039 

CUFT. 
Machinery DOL. 7,725 7,901 11,404 

MRWGSBDC, Reduced tillage grain soybean double crop; DLGSS, Dryland tillage 
grain sorghum sandy soil, RCG, Reduced til'lage corn grain. 

WGSNJ, Grain sorghum stubble graze November-January. 

YFor irrigated acreage only, CT refers to conventional 
means reduced tillage. 

ti 11 age and RT 

70 



71 

A total of 6,600 acre inches of irrigation water are needed along 

with 2,160 hours of labor of which 1,022 is operator labor and 1 ,138 

are hired labor. Capital includes $18,837 for operating, and $94,366 

for investment. needs. 

Inputs ihclude 86,000 pounds of nitrogen, 10,000 pounds of phos-
........... ·- .. , . ,.. ,, 

phate, 500 pounds of herbicide, 1,240 pounds of insecticide, 7,168 

gallons of diesel, 1,397 quarts of oil, 5,610,000 cubic feet natural 

gas, and $7,724 of machinery depreciation and repairs. A total of 

$21, 132 in net returns and 3,228,59.6.,080 in net kilocalories of output 

is generated by solution IIA. 

Solution IIB follows much the s~me pattern the solution for the 

560 acre sandy loam farm. The reduction in returns to only $13,646 

and to 3,197,926,140 kilocalories of net output is again accounted for 

by the high cost of irrigation associated with the 750 GPM wells under 

sprinkler irrigation. Crops include 207.4 acres of reduced tillage 

wheat and soybean double crop (RWGBDC) along with 1,232 acres of dryland 
' 

grain sorghum. 

Because of the high water pumping and distribution costs, irrigated 

production is only 7.4 acres greater than in solution IIA. The low net 

returns result from the additional $25,133 investment capital required 

for the additional sprinkler system, that is, three systems for IIB 

compared to two for IIA. Reduced tillage production totals 207.4 acres, 

slightly more than is included in solution IIA. The amount of inputs 

required by solution IIB are slightly higher in most cases than for 

solution IIA. However, the quantity of insecticide and diesel is 

slightly less for IIB than IIA because of the decrease in dryland grain 

sorghum. 
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The solution for situation IIC on sandy soil has lower variable 

irrigation cost than IIB, resulting in an increase in irrigated acreage. 
~ -- ·-

In addition to the 207.4 acres of reduced tillage two-year wheat rota-

tion of conventional tillage in year one and reduced tillage in year 

two (RWG2RCRC), the solution also includes 168.8 acres of reduc,ed till

age corn grain (RCG). The increase in irrigated crops reduces dryland 

grain sorghum to 1,063 acres. The amount of reduced tillage cropping 

system, irrigation water, operator labor, hired labor and operating 

capital are all greater than the corresponding amount for either solu

tion IIB or IIA. However, the amount of investment capital is reduced 

to $92,815 because of the need for only two sprinkler systems rather 

than three. 

The amount of each of the inputs increases as shown in Table XXI. 

Net returns are $22,073 while the net kilocalories of output are 

3,370,188,750. Both of these totals are greater than the corresponding 

values for solutions IIA and IIB. 

2680 Cropland Acres 

Clay Loam Soil 

Solution IIIA listed in Table XXII, includes 58.9 acres of reduced 

tillage two-year wheat rotation of conventional tillage year one and 

reduced tillage year two (RWG2RCRC), 287.2 acres of reduced tillage 

wheat and grain sorghum double crop (RWGSDC) and 735 acres of reduced 

wheat-fallow-sorghum three year rotation heavy irrigation (RWFS3HI), in 

addition to 1,598.8 acres of dryland wheat. 

Reduced tillage acreage comprises a total of 1,081.2 acres. The 



TABLE XXII 

2680 ACRE CLAY LOAM FARM OPTIMAL SOLUTIONS 
OBJECTIVE FUNCTION ONE 

Identification Units 2680 Acres 
Number of Wells Six Six Four 
Total GPM 2400 4500 4000 

Solution Number IIIA IIIB IIIC 

Net Returns DOL. 81,280 133,204 106,665 
Net Kilocalories MILLION 4,850.08669 6,243.57675 5,911.62751 

Irrigated Crops&' 
RWG2RCRC AC 58.9 .6 14. 5 
RWGSDC AC 287.2 287.2 287.2 

· RWFS3HI AC 735.0 1,901.7 1,623.8 

Dryland Crops&' 
DLW AC 1 ,598.8 490.5 754.5 

Crop ProductsW 
SGGONM AUM 861 799 814 
GSNJ AUM 338 874 746 
Wheat BU 57,523 57,289 57,344 
Grain Sorghum CWT 28,978 53,093 47,348 

Cropping'Systern!J 

CT AC 
RT AC l ,081. 2 2, 189. 5 1,925.5 

Tota 1 Irrigation 
Water Used ACIN 18. 151 31,159 28,060 

Labor 
Operator Labor HR. 1 ,254 l,373 1,362 
Hired Labor HR.· 1 ,641 2,222 2,080 

Annual Capital Used 
Operating DOL. 39,760 46,066' 44,564 
Investment DOL. 66;387 114,302 90,446 

Energy Inputs 
Nitrogen CWT 2,303 2,525 2,472 
Phosphate CWT 
Herbicide LB. 1,224 2,333 2,069 
Insecticide LB. l.,022 2, 189 l ,911 
Diesel GALS. 5,810 6,738 6,517 
Oil QTS. · 2, 178 3,389 3,100 
Natural Gas 1000 10,729.717 18,510.801 16,657. 236 

CLIFT. 
Machinery DOL. 10,280 14,7~4 13,704 

&'RWG2RCRC, Reduced tillage wheat grain two 'year rotation of conventional 
tillage year one, reduced tillage year two; RWGSDC, Reduced tillage 
wheat grain sorghum double crop; RWFS3HI, Reduced tillage wheat-fallow-
sorghum three year rotation heavy irrigation; DLW, Dryland tillage wheat. 

WsGGONM, Small grain graze out November-March; GSNJ, Grain sorghum stubble 
graze November-January. 

ff For irrigated acreage only, CT refers to conventional tillage and RT 
means reduced tillage. 
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solution requires 18,151 acre inches of irrigation water, 1,254 hours 

of operator and 1641 hours of hired labor. Capital requirements are 

$39,760 for operating expense and $66,387 for investment. 

74 

Inputs also soar to 230,290 pounds of nitrogen, 1 ,224 pounds of 

herbicide, 1,022 pounds of insecticide along with 5,810 gallons of 

diesel, 2,178 quarts of oil, 10,729,717 cubic feet of gas and $10,280 

of machinery depreciation and repairs. The net returns generated total 

$81,280 while the net kilocalories of output are estimated at 4,850,086, 

690. 

For farm solution IIIB which has, 4,500 GPM, the solution includes 

.6 acres of reduced tillage two-year wheat rotation of conventional 

tillage in year one and reduced tillage in year two (RWG2RCRC), 287.2 

acres of reduced tillage wheat and grain sorghum double crop (RWGSDC), 

1,901.7 acres of reduced tillage wheat-fallow-sorghum three-year rota

tion heavy irrigation and only 490.5 acres of dryland wheat. The 

acreage of reduced tillage production under irrigation is 2189.5 

(Table XXII). 

The quantity of the inputs required by solution IIIB is greater 

than for IIIA. The amount of irrigation water required is 31 ,159 acre 

inches. Labor requirements total 3,595 hours including 1 ,373 of 

operator labor and 2,222 hours of hired labor. Capital needs are made 

up of $46,066 for operating expenses and $114,302 in investment capital. 

The other input requirements increase as shown in Table XXII. Net 

returns reached a high of $133,204 while net kilocalories of output 

reached 6,243,576,750, 

The optimal solution values for IIIC again fall between the 

previously discussed solutions (IIIA & IIIB). Like the past situations, 
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the GPM for IIIC more closely approximates solution IIIB. The net 

returns for solution lIIC are $106,665 and the net kilocalories of out-

put are 5,9ll ,627 ,510. These values are very close to the correspond

ing values for the IIIB solution. The cropping scheme again consists 

of all reduced tillage methods of production on the irrigated acreage 

(1,92505 acres), made up of 14.5 acres of reduced tillage two-year 

wheat rotation of conventional tillage in year one and reduced tillage 

in year two (RWG2RCRC}, 287.2 acres of reduced tillage wheat and grain 

sorghum double crop (RWGSBDC), and 1,623.8 acres of reduced tillage 

wheat-fallow-sorghum three year rotation heavy irrigation (RWFS3HI}. 

The remaining 754.5 acres is in dryland wheat. The irrigation water 

used is only 3,099 acre inches less than IIIB but is 10,455 acre inches 

more than IIIAo The labor and capital required (l,362 hours of operator 

labor, 2,080 hours of hired) $44,546 of operating capital and $90,446 

of investment capital are relatively close to the corresponding quanti

ties required by solution IIIB. The quantity of each of the remaining 

inputs required by solution IIIC is much greater than for IIIA, but 

somewhat less than IIIB (Table XXII). 
v 

Sandy Loam Soils 

This is the final set of representative farm organizations to be 

discussed under objective function one. The results follow much the 

same pattern as those of the other farm sizes with sandy loam soils. 

The quantities for solution IIIA and IIIC are very similar in most 

categories. As for the other two farm sizes, water situation B has 

high irrigation costs associated with the additional sprinkler systems. 

So solution IIIA includes only 400 acres of reduced tillage wheat and 
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soybean double crop (RSGSBDC) and 2,280 acres of dryland grain sorghum. 

The 400 acres of irrigated production utilize a reduced tillage method 

(Table XXIII). The net returns are $35,917 and the net ktlocalories 

of output are 5,893,763,760. Table XXIII lists the items mentioned 

above along with the remaining solutions to be discussed. 

Solution IIIB includes only an additional 14.8 acres qf irrigated 

production (414.8 acres of reduced tillage wheat and soybean double 

crop) even though an additional 2100 GPM of irrigation water is avail

able. However, water is available only at high cost. Approximately the· 

same is used in solution IIB (13,688 acre inches) as in IIA (13,296 

acre inches). The remaining 2,265.2 acres are in dryland s9rghum. 

While operating capital requirements increase only to $35,505, in

vestment jumps to $235,094, an additional $50,266 because of the addi

tional sprinkler systems. 

As expected input requirements for solution IIIB are only slightly 

above the corresponding requirements for solution IIIA (Table XXIII). 

The net returns of $20,890 are $15,026 lower than for solution IIIA. 

However, the net kilocalories of output fall a relatively small amount. 

This seeming discrepancy occurs because the fixed costs associated with 

additional sprinkler systems greatly reduce net returns, but have 

relatively little effect on net kilocalories of output. 

The final solution, IIIC, has somewhat higher returns than IIIA, 

but approximately the same net kilocalories of output (5,873,272,520). 

The increase in returns over IIIB results from the reduction in both 

variable and fixed irrigation cost as well as the addition of 40 acres 

of reduced tillage corn grain (RCG). This solution includes the same 

acreage of reduced tillage wheat and soybean double crop (RWGSBDC) as 



TABLE XXII I 

2680 ACRE SANDY LOAM FARM OPTIMAL SOLU.TIONS 
OBJECTIVE FUNCTION ONE 

Identification Units 2680 Acres 
Ni.Imber of .We 11 s Six Six Four 
Total GPM 2400 4500 4000 

Solution Number: IIIA 1118 IIIC 

Net Returns DOL. 35,917 20,891 37,297 

Net Kilocalories .MILLION 5,893.76376 5,832.42388 5,873.27252 

Irrigated Cropsfj/ 

RCG AC 40.0 
RWGS8DC AC 400.0 414.8 414.8 

Dryl and Crops81 
DLGSS AC 2,280.0 2,265.2 2,225.2 

Crop Products!!! 
GSNJ AUM 1,710 1,698 1,668 
Wheat BU 20,000 20,741 20,741 
Grain Sorghum CWT 47 ,880 47,569 46,728 
Soybeans BU 14,000 14,519 14,519 
Corn BU 

Cropping Syste~ 
CT AC 
RT AC 400.0 414.8 454.8 

Total Irrigation 
Water Used ACIN 13,320 13,688 14,649 

Labor 
Operator Labor HR. 1, 112 l '118 1, 148 
Hired Labor HR. 2,811 2,995 3,059 

Annual Capital Used 
Operating DOL. 35,350 35,505 36,827 
Investment DOL. 184,827 235,094' 178,932 

Energy Inputs 
Nitrogen CWT 1,620 1,630 1,690 
Phosphate CWT 200 207 277 
Herbicide LB. 1,000 1,037 1,097 
Insecticide LB. 2,280 2,265 2,265 
Diesel GALS. 13,296 13,272 13,432 
Oil QTS. 2,689 2,737 2,843 
Natural Gas 1000 11,220.000 11,635. 555 12,448.973 

CUFT. 
Machinery DOL. .; 15,036 15,387 16 ,218 

fj/RCG, Reduced tillage corn grain; RWGSBD~, Reduced tillage ~rain soybean 
double crop; DLGSS, Dryl.and tillage gram sorghum sandy so1 l. 

!VGsNJ, Grain sorghum stubble graze Novembe~-January. 

~For irrigated acreage only, CT refers to conventional tillage and RT 
means reduced tillage. 
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IIIB (414.8 acres), but somewhat less dryland grain sorghum (2,225.2). 

Reduced tillage acreage increases to 454.8 acres. 
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The solution requires 14,649 acre inches of irrigation water and 

4,207 hours of labor. Operating capital increases slightly to $36,827 

·while investment capital fell below both IIIB and IIIA to $178,932. 

This is due to the reduction in both number of wells and sprinkler 

systems in the case of IIIB, and the number of wells in the case of 

IIIA. 

The inputs used increase by a small amount to 169,040 pounds of 

nitrogen~ 27,740 pounds of phosphate, 1,097 pounds of herbicide, 2,265 
.... 

pounds of insecticide, 13,43~ gallons of diesel, 2,843 quarts of oil, 

·while irrigation requires 12,448,973 cubic feet of natural gas, and 

the solution requires $16,218 of machinery depreciation and repairs. 

Objective Function Four 

Maximimizing OBJ4 maximizes net kilocalories of output for the 

farm. This is the difference between the calories of fossil fuel energy 

inputs and the digestable energy in the crop(s) harvested. Maximization 

of output results in farm organizations including those crops and 

methods of production requiring relatively little input energy per 

kilocalorie of output. In many cases the organizations selected using 

this objective function are very unprofitable. However, the changes in 

methods of production indicate the direction of optimum adjustments as 

fossil fuel energy prices increase. 
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560 Cropland Acres 

Clay Loam Soil 

Table XXIV presents the results for the 560 acre farm size and the 

three water situations. The first solution includes 88.8 acres of 

conventional tillage grain sorghum under moderate irrigation {CSMI) 

along with 133.3 acres of reduced tillage silage and rye grazing double 

crop {RSRSCL). The remaining 337.9 acres of cropland is planted in 

dryland grain sorghumo The production of irrigated crops involves 88.8 

acres of conventional tillage and 13303 acres of reduced tillage m~thods. 

A total of 6,307 acre inches of irrigation water and 1,192 hours 

of labor is utilized. Capital requirements are $6,778 for operating 

expenses and $26,882 for investment. 

The inputs required include 46,190 pounds of nitrogen, 166 pounds 

of herbicide, 222 pounds of insecticide, 3,756 gallons of diesel and 

880 quarts of oil. Natural gas required for irrigation is 4,451 ,660 

cubic feet while $7,297 of machinery depreciation and repairs is needed. 

Net kilocalories of output total 1,930,907,590, while net returns are a 

minus $27,0300 

As expected solution IIA includes an increased irrigated acreage 

(166,7 acres)of conventional tillage sorghum under moderate irrigation 

(CSMI) plus 250 acres of reduced tillage silage and rye grazing double 

crop (RSRSCL), resulting in a smaller acreage of dryland sorghum 

(143.3 acres). The larger irrigated acreage requires more irrigation 
. . 

water (11,833 acre inches) and more labor (1 ,206 hours of operator 

labor and 492 hours of hired labor). Operating capital increases to 

$8,615 and investment capital increases to $44,689. The quantities of 



TABLE XXIV 

560 ACRE CLAY LOAM FARM OPTIMAL SOLUTIONS 
OBJECTIVE FUNCTION FOUR 

Identification Units 560 Acres 
Number of Wells Two Two One 
Total GPM BOO 1500 1000 

Solution Number: IA IB IC 

Net Returns DOL. -27,030 -43,209 -31,977 

Net Kil oca l ori es MILLION 1,930.90759 2. 731. 55734 2, 159. 78712 

Irrigated Crops&' 
CSMI AC 88.8 166. 7 lll. l 
RSRSCL AC 133.3 250.0 166.6 

Dryland Crops&' 
DLGSC AC 337.9 143.3 282.3 

Crop Products.!!! 
SGGOOM AUM 546 l ,025 683 
GSNJ AUM 342 274 323 
Corn Silage TON 2,665 5,000 3,333 
Grain Sorghum CWT 7,448 8,577 7,771 

Cropping Systerr[J 
CT AC 88.3 166. 7 11 l. l 
RT AC 133.3 250.0 166.6 

Total, Irri91tion 
Water Used ACIN 6,307 11 ,833 7,886 

Labor 
Operator Labor HR. 1,003 l ,206 1,084 
Hired Labor HR. 189 492 238 

Annual Capital Used 
Operating DOL. 6,778 8,615 7,303 
Investment DOL. 26,883 44,689 29,904 

Energy Inputs 
Nitrogen CWT 462 866 578 
Phosphate CWT 
Herbicide LB. 166 313 208 
Insecticide LB. 222 417 278 
Diesel GALS·. 3,756 4,399 3,940 
Oil QTS. 880 1,387 1,025 
Natural Gas 1000 4,451.660 8,352.083' 5,566.663 

CUFT. 
Machinery DOL. 7,297 12,694 8,840 

&' CSMI, Conventi on<1 l ti 11 age sorghum moderate irrigation; RSRSCL, Reduced 
tillage s;lage and rye surface irrigation~ DLGSC, Dryland tillage grain 
sorghum clay soil. 

WsGGOOM, Small grain gra~e out October-May; GSNJ, Grain sorghum graze 
November-January. 

ff For irrigated acreage only, CT refers to conventional tillage and RT 
means reduced tillage. 
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fertilizer, pesticides, petroleum products and machinery depreciation 

and repairs are greater for solution IB than IA {Table XXIV). Again, 

net returns are negative {-$43,209), while net kilocalories of output 

increase to 2,731,557,340. 
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As in previously discussed solutions, the levels of crop pro~uction 

inputs and value of the objective function for IC falls between IA and 

IB. The solution for IC includes 166.6 acres of reduced tillage silage 

and rye grazing double crop (RSRSCL), 111. l acres of conventional 

tillage sorghum under moderate irrigation {CSMI) and 282.3 acres of 

dryland grain sorghum. The input requirements are presented in Table 

XXIV. This organization generates 2,159,787,120 kilocalories of output 

and a minus $31~977 in net returns. 

Sandy Loam Soil _ 

Solution IA has only one irrigated crop, 148.l acres of reduced 

tillage silage and rye grazing double crop which requires a total of 

5,033\acre inches of irrigated water (Table XXV). The remaining 411.9 

acres are planted in dryland sorghum. 

The organization entails 921 hours of operator labor and 38 hours 

of hired labor. ThePe are $9,279 of opera.ting capital along with 
/ . 

$40,627 of investment capital required. 

Input requirements are 62,050 pounds of nitrogen, 7,400 pounds of 

phosphate, 222 pounds of herbicide 560 pounds of insecticide, 2,971 

gallons of diesel in addition to 791 quarts of oil. There are 4,164,062 

cubic feet of gas required for irrigation along with $4,431 in machinery 

depreciation and repairs. Net returns equal a minus $39,078 while net 

kilocalories of output are 2,064,069,510 for solution IA. 



TABLE XXV 

560 ACRE SANDY LOAM FARM OPTI.MAL SOLUTIONS 
OBJECTIVE FUNCTION FOUR 

Identifica~on · Units 560 Acres 
Number of W 11 s Two Two One 
Tota~ GPM 800 1500 1000 

Solution Number: IA IB IC 

Net Returns DOL. -39,079 .,52, 136 -44, 111 
Net Kilocalories MILLION 2 ,064. 06951 2 ,490. 30119 2, 185.91518 

Irrigated Crops8/ 
RSRCSL AC 148. l 277.8 185. l 

Dryland Crops& 
DLGSS ACC 411.9 282.2 375.9 

Crop ~ProduetsW 
SGGOOM AUM 607 l '139 759 
GSNJ AUM 309 212 281 
Corn Silage TON 2,961 5,556 3,703 
Grain Sorghum CWT 8,651 5,927 7,872 

Cropping Systerrfd 
CT AC 
RT AC 148. l 277.8 185. l 

Total Irrigiltion 
Water Used ACil\I 5,033 9,444 6,294 

Labor 
Operator Lat>or HR. 921 l '111 987 
Hired Labor ., HR. 38 101 43 

Annual Capital Used· 
Operating DOL. 9,279 11 ,707 9,,973 
Investment DOL. 40,627 72,647 43,086 

Energy Inputs 
Nitrogen CWT 621 919 706 
Phosphate CWT 74 139 93 
Herbicide LB. 222 416 278 
Insecticide. LB. 560 560 560 
Di es el GALS .• 2,971 3,023 2,986 
Oil QTS. 791 1,230 917 
Natural Gas 1000 4,164.062 ' 7 ,812.500 5,207.031 

CUFT. 
Machinery DOL. 4,431 7,298 5,251 

!YRSRCSL, Reduced tillage silage and rye circular spri6kler irrigation; 
DLGSS, Dryland tillage grain sorghum sandy soil. 

!!t'sGGOOM, Sma.11 grain graze out October-May;' GSNJ, Grain sorghum stubble 
graze November-January,: · .· · · 

Y For irrigated acreage only, CT refers to conventional tillage and RT 
means reduced tillage. 
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Solution IB includes more irrigated but less dryland production. 

Reduced tillage silage and rye graze double crop increases to 277 .8 

acres which requires 9,444 acre inches of irrigation water. The 
..... ·-" . 

remaining 282.2 acres are in dryland grain sorghum. The requirement 

for all inputs except insecticide are greater than for IA. The net 

returns are a minus $62~136, while the net kilocalories of output are 

2,490,301, 190. 
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The pattern that is seen in the objective function four organiza

tions follows that of the clay loam results with the results for water 

situation C between A and B. The reason for the change in pattern set 

in sandy loam objective function one is that the fixed and variable 

cost of irrigation is not a limiting factor here, Net returns are a 

negative $44,110 while net kilocalories of output total 2,185,915,181. 

These objective function values are generated by 185,l acres of reduced 

tillage silage and rye grazing double crop (RSRCSL}, and 375.9 acres of 
... 

dryland sorghum. A required 6,294 acre inches of water are needed for 

the 185.1 acres of irrigated reduced tilled production, The solution 

entails 987 hours of operator labor and 43 hours of hired labor. A 

total of $53,059 of capital is needed of which $9,973 is operating and 

$43,086 is investment. The quantities of fertilizer, pesticides, 

petroleum products and machinery depreciation are shown in Table XXV. 

1440 Cropland .Acres 

Clay Loam Soil 

The same combination of crops is included in the 1440 acre farm 

solution set for IIA. It includes 133.3 acres of conventional sorghum 



moderate irrigation and 200 acres of reduced tillage silage and rye 

grazing double crop (Table XXVI). A total of 9,466 acre inches of 

irrigation water are utilized on the 333.3 acres of irrigated land. 
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The remaining 1,106.7 acres are planted in dryland grain sorghum. The 

net returns decrease to a minus $56,109 while net kilocalories of output 

are 3,986,972,810. 

Solution IIB requires a considerable increase in irrigated acreage 

(625 acres) which produces conventional tillage grain sorghum moderately 

irrigated (250 acres) and 375 acres of reduced tillage silage and rye 

grazing double crops. 

The three crops use 17,750 acre inches of irrigation water requir

ing 12,528,125 cubic feet of natural gas. The remaining 815 acres of 

cropland is planted in dryland grain sorghum. 

All remaining categories (labor, capital and fossil fuel inputs) 

increase in solution IIB (Table XXVI). The net returns are a minus 

$80,742 while net 1kilocalories of output are 5,187,090,200. 

Again, solution IIC falls between IIA and IIB with a minus $73,390 

in net returns and 4,901,633,710 kilocalories of output. The solution 

includes conventional tillage sorghum moderate irrigation (222.2 acres) 

and reduced tillage silage and rye grazing double crop (333.4 acres). 

The total irrigated acres (555~6 acres) require 15,779 acre inches of 

irrigation water which uses 11,137,503 cubic feet of natural gas. The 

remaining items (labor, capital, and fossil fuel inputs) fall between 

IIA and IIB (Table XXVI). 

Sandy Loam Soi 1 

Solution IIA incorporates a small percentage of irrigated land, 



TABLE XXVI. 

1440 ACRE CLAY LOAM FARM OPTIMAL SOLUTlONS 
OBJECTIVE FUNCTION FOUR 

Identificatfon Units 1440 Acres 

Number of Wells Three Three Two 

Total GPM 1200 2250 2000 ' 

Solution: IIA IIB IIC 

Net Returns DOL. -56, )09 -80,742 -73,390 

Net Kf 1oca1 ori es MILLION 3,986. 97281 5, 187 .09020 4. 901. 63371 

Irrigated CropsBI 

CSMI AC 133.3 250.0 222.2 
RSRSCL AC 200.0 375.0 333.4 

Dryland Crops8! 

DSGSC AC 1,106.7 815.0 ' 884.4 

Crop ProductsY 

SGGOOM AUM 820 1,538 1,367 
GSNJ .. ALIM 963 861 886 
Corn Silage TON 4,000 7,500 6,668 
Grain Sorghum CWT 17,773 19,465 19,063 

Cropping SysteJ/ 

CT AC 133.3 250.0 222.3 
RT AC 200.0 375.0 333.4 

Total Irrigatf ori 

Water Used AClN 9,466 17,750 15,779 

Labor 

Operator Labor ,. HR. 1,097 1,269 1,244 
Hired Labor HR. 1,430 1,932 1,798 

Annual Capital Used 

Operating DOL 15~185 17,938 17,284 
Investment DOL. 51,810 78,518 65,936 

Energy Inputs 

Nitrogen CWT 693 1,300 . l, 156 
Phosphate CWT --
Herbicide LB. 250 469 417 

· Insecti Ci de LB. 333 625 556 
Di es el GALS·. 8,876 9,839 9,610 
Oil QTS. 1,646 2,404 2,223 
Natural Gas 1000 6,681~666 12,528.125 ll, 137 .503 

CLIFT. 
Machinery DOL. l 2, 169 20,259 18,335 

j 

Bf csMI, Conventional tillage sorghum moderate frrigati&n; RSRSCL, Reduced 
tillage silage and rye surface irrigation, DLGSC,. Dryland tillage grain 
sorghum clay soi 1. . 

YsGGOOM, Small grain gra.ze out October-May; GSNJ, Grain sorghum stubble 
graze November-January. 

ff For frrfgated acreage only, CT refers to conventional 
means reduced tillage. 

tillage and RT 
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222.2 acres of reduced tillage silage and rye grazing double trap with 

a large amount of dryland grain sorghum, 1,217.8 acres (Table XXVII). 

The reduced tillage scheme requires 7,555 acre inches of irrigation 

water which requires 6,250,000 cubic feet of natural gas. Labor totals 

2,160 hours (1,101 to operator and 1,059 to hired labor) while capital 

requires $20,893 for operating and $95,527 for investment. 

Input requirements include 123,110 pounds of nitrogen, 11,110 

pounds of phosphate 333 pounds of herbicide, 1,440 acres of insecticide, 

7,577 gallons of diesel, 1 ,499 quarts of oil and $7,892 for machinery 

depreciation and repairs. The net returns are a minus $86,696 while 
- ,., -

the net kilocalories of output are estimated at 4,786,845.810. 

Solution set IIB increases irrigated acreage to 416.7 acres which 

is reduced tillage silage and rye graze double crop (RSRCSL) but 

decreases dryland grain sorghum (1023.3 acres). A large increase in 

acre inches of irrigation water is indicated (14,166 acre inches) al0ng 

with an increase in all other categories (labor, capital and fossil 

fuel inputs). The net returns are a minus $115,019 while the net kilo

calories of output are 5,425,736,980. 

The same irrigated crops and other categories are used as in IIA 

and IIB (Table XXXVII). The net kilocalories of output generated are 

5,273,772,150 while net returns are a minus $101 ,437. 

2680 Cropland Acres 

Clay Loam Soil 

These results show a large increase in irrigated acreage which is 

expected with the additional irrigation water available. Solution IIA 



. TABLE XXVII 

1440 ACRE SANDY ~OAM FARM OPTIMAL SOLUTIONS 
OBJECl IVE FUNCTION FOUR 

Identification Units 1440 Acres 
Number of Wells Ttiree Three Two 
Total GPM 1200 2250 2000 

· Solution Number IIA IIB IIC 

Net Returns DOL. -'86,696 -115,019 -101 ,437 

Net Kilocalories MILLION 4,786.84581 . 5,425.73698 5,273.77215 

Irrigat~d Crops&' 
RSRCSL AC 222.2 416.7 370.4 

Dryland Crops&' 
· DLGSS AC 1,217.8 1,023.3 1,069.6 

Crop ProductsW 
SGGOOM AUM 911 1,708 1 ,519 
GSNJ AUM 913 768 802 
Corn Silage TON 4,444 8,333 7,408 
Grain Sorghum CWT 25, 57 3 21,490 22,461 

Croppi~g Syst~ 
CT AC 
RT AC . 222.2 416. 7 370.4 

Total Irrigation 
Water Used AGIN 7,555 14, l 66 12,594 

La.bor 
Operator Labor HR. 1 '101 1 ,275 1,248 
Hired Labor HR. 1,059 1,267 1 ,203 

Annual Capital Used 
Operating DOL. 20 ,893 24,533 23,667 
Investment DOL. 95,527 120,683 92 ,419 

Energy Inputs 
Nitrogen CWT l',231 1,678 1 ,572 
Phosphate CWT lll 208 185 
Herbicide LB. 333 625 556 
Insecticide. L:B. 1,440 1,440 1 ,440 
Diesel GALS .• 7,577 7,655 7,636 
Oil QTS. 1,499 2,157 2,001 
Natural Gas 1000 6,250.000 11,718.750 10,417.968 

CUFT. 
Machinery DOL. 7,892 l 2, l89 11 ,167 

&'RSRCSL; Reduced tillage .silage and rye· circular sprinkler irrigation; 
DLGSS, Dryland tillage grain sorghum sandy soi.l. 

WsGGOOM, .Small grain graze out October-May;· GSNJ, Grain sorghum stubble 
graze November- January, 

ff For irrigated acreage only, CT refers to conventional ti 11 age and RT 
means reduced tillage. 
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has a net return of a minus $110,578 while the kilocalories of output 

are 7,610,694,203 (Table XXVIII). 

The crops include larger acreages of the same schemes included in 

previously discussed solutions. The organization includes 266.7 acres 

of conventfonal sorghum moderate irrigation and 400 acres reduced till

age silage and rye grazing double crop while the remaining acreage is 

in dryland grain sorghum (2,013.3 acres). A total of 13,363,333 cubic 

feet of natural gas is used to pump 18,933 acre inches of irrigation 

water. 

Labor requirements specify 1,151 hours of operator labor and 

3,661 hours of hired labor, operating capital requires $28,698 while 

investment capital requires $99,793, Input requirements are nitrogen 

138,670 pounds, herbicides 500 pounds, insecticides 667 pounds, diesel 

16,672 gallons, oil 3,182 quarts and $23,932 for machinery depreciation 

and repairs. 

Solution IIIB also shows a large increase in all categories such as 

conventional tillage sorghum moderate irrigation (500 acres) and reduced 

tillage silage and rye graze double crop (750 acres). The only crop 

with a smaller acreage than the solution for IIA is dryland grain 

sorghum (l,430 acres), because of the increase in the two irrigated 

crops. 

As expected input requirements (fossil fuel products) along with 
... 

labor and ca_pital for solution IIIB are larger than the corresponding 

amounts for IIIA (Table XXVIII). The net returns are a minus $160,708 

while the net kilocalories of output are 10,010,929,010. 

The IIIC solution again falls between IIIA and IIIB with 1 ,111 

acres of the same irrigated crops as IIIA and IIIB. Solution IIIC used 



TABLE. XXVIII 

2680 ACRE CLAY LOAM FARM OPTIMAL SOLUTIONS 
OBJECTIVE FUNCTION FOUR 

Identification Uni ts ~)Acres 
Number of Wells Six Six Four 
Total GPM 2400 4500 4000 

· Solution Number IIIA IIIB me 

Net Returns DOL. -ll0,578 -160,708. -147 ,841 
Net Kilocalories MILLION 7 ,610.69423 l 0,010. 92901 9,439.15880 

Irrigated Crops.!V 
CSMI AC 266.7 500.0 444.4 
RSRSCL AC 400~0 750.0 666.6 

Dryland Crops&' 
DLGSC AC 2,013.3 1,430.0 l ,568. ~ 

Crop Products!lf 
SGOOM AUM 1,640 3,075 2,733 
GSNJ AUM 1, 777 l ,572 l ,621 
Corn Silage TON 8,000 15,000 13,333 
Grain Sorghum CWT 33,347 36 '730 35,924 

Cropping Systenfd 
CT -AC 266.7 500.0 444.4 
RT AC 400.0 750.0 666.6 

Total Irdgijti on 
Water- Used ACIN H!,933 35.,500 31,553 

Labor . 
Opera tor Labor HR. l. 151 1,210 1,206 
Hired Labor HR. 3,661 4,953 4,634 

Annual Capital Used 
Operating DOL. 28,698 34,205 32,893 
Investment DOL. 99,793 l 53,3q? 128,042 

~ilergy Inputs 
Nitrogen CWT 1,387 2,600. 2,3ll 
Phosphate CWT 
Herbicide LB. 500 938 884 
Insecticide LB. 667 1,250 1, lll 
Diesel GALS 16 ,672 18,597 18, 138 
Oil QTS. 3, 182 4,700 4,338 
Natural Gas 1000 13 ,363. 333 25,056.250 22,270.830 

CUFT. 
Machinery · DOL. 23,932 40,ll3 36,258 

&'csMI, Conventional tillage sorghum moderate irrigation; RSRSCL, Reduc7d 
tillage silage and rye surface irrigation.; DLGSC, Dryland tillage grain 
sorghum clay soil. 

!l!sGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble 
graze November-January. 

:l;hor irrigated acreage only, CT refers to conventional tillage and RT 
means reduced tillage. 
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31,553 acre inches of irrigation water which requires 22,270~830 cubic 

feet of natural gas. All other categories fall between IIIA and IIIB 

as do the above for solution IIIC. Net returns are a minus $147,841 

while net ki1ocalories of output are 9,439,158,800. 

I 
Sandy Loam Soil 

The three solutions (IIIA, IIIB, IIIC, Table XXIX) for the 2,680 

acre farm a 11 use the same irrigated and dryl and crops, reduced ti 11 age 

silage and rye grazing double crop (RSRCSL) and dryland grain sorghum. 

As in most cases discussed in this chapter, the solution for resource 

situation IIIC falls between IIIA and IIIB in all categories. The net 

returns for IIIA are a minus $169,651, while IIIB is a minus $227,186 

and IIIC is a minus $199,847. Net kilocalories of output are 

9,010.263,230 for IIIA, 10,288,045,560 for IIIB and 9,983,659,550 for 

IIIC. All numerical results for the three solutions are presented in 

Table XXIX. 

Comparison of Solutions for Objective 

Functions One and Four 

Clay Loam Soils 

560 Cropland Acres 

The numerals and letters used to refer to the representative farm 

organizations-are supplemented with the superscripts l and 4 in this 

section to refer to the results for OBJl and OBJ4, respectivelyo For 

instance, solution IA1refers to the solution for the 560 acre farm with 

water situation A when net returns are maximized (OBJl), while IA4 



TABLE XXIX 

2680 ACRE SANDY LOAM FARM OPTIMAL SOLUTIONS 
OBJECTIVE FUNCTION FOUR 

Identification Units 2680. Acres 

Number of Wells Six Six Four 
Total GPl.j 2400 4500 4000 

Solution Number: IIIA IIIB IIIC 

Net Returns DOL .. -169,651 -227,186 -199,847 
Net Kilocalories MILLION 9,010.26323 10,288.04556 9,983.65955 

Irrigated CropsY 
RSRCSL AC 444.4 833.3 740.7 

Dryl and CropsY 
DLGSS AC 2,235.6 1,846.7 1,939.3 

Crop ProductsY 
SGOOM AUM l ,822 3,417 3,037 
GSNJ AUM 1;676 l ,385 1,454 
Corn Silage TON 8,889 16,667 14 ,813 
Grain Sorghum CWT 46,947 38,780 40,725 

Cropping Syste~ 
CT AC 
RT AC 444.4 833.3 740. 7 

Total Irrim1tion 
l"ilter .Used AClN 15,lll 28,333 25, 183 

Labor 
Operator Labor HR. l , 159 l,210 l ,210 
Hired Labor HR. 2,924 3,637 3,455 

Annual Capital Used 
Operating DOL. 39,462 46,742 45,007 
Investment DOL. 187, 150 237,462 180,934 

Energy Inputs 
Nitrogen CWT 2,362 3,257 3,044 
Phosphate CWT 222 . 417 . 370 
Herbicide LB. 667 1,250 1 , 111 
Insecticide LB. 2,680 2,680 2,680 
Diesel GALS. 14, ll 4 14,269 14,232 
Oi 1 QTS. 2,896 4,210 3,897 
Natural Gas 1000 12,500.000 23,437.500 20,832.031 

CUFT. 
Machinery DOL. 15,370 23,964 21,917 

YRsRCSL, Reduced tillage silage and rye circuJar spriAkler irrigation; 
DLGSS, Dryl and tillage grain sorghum sandy soi 1. 

YsGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble 
graze November-January. 

!UFor irrigated acreage only, CT refers to conventional tillage and RT 
means reduced tillage. 
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denotes the organization for the same land and water situation when net 

kilocalories of output are maximized (OBJ4). The information discussed 

in this section is presented in detail in Table XXX. 

Solution IA1 produces a $23,785 net return with an energy output 

of 1,200,455,940 net kilocalories as compared to a minus $27,030 in. 

returns for IA4 and 1,930,907,590. Thus shifting from IA1 to IA4 

reduces net returns $50,814 and increases net kilocalories of output 

710,451,650. ' The cropping schemes are quite different with IA 1 using 

entirely reduced tillage methods and IA4 using a combination of reduced 

and conventional tillage. 

A comparison of the crop products in Table XXX indicates a combin

ation of 12,543 bushels of wheat, 9~535 hundred weights of sorghum, 170 

AUM 1 s of small grain graze-out November-March and 135 AUM 1 s of sorghum 

stubble are produced in IA1. IA4 produces 2,665 tons of corn silage, 

7,448 hundred weights of sorghum, 546 AUM 1 s of small grain graze-out 

October-May and 342 AUM 1 s of sorghum stubble. The crops produced in 

IA1 and all the objective function one solutions produce grain type 

crops, while the crops produced in IA4 and all the objective four 

solutions produce forage type crops. This shift demonstrates the 

difference in the kilocalories of energy produced by grain and forage 

crops. This point is also demonstrated by the efficiencies shown in 

Chapter III (Table XVI). 

Labor requirements differ greatly with IA1 using a total of 751 

hours and IA4 using 1,192 hours. This occurs because less reduced till

age is used by the IA4 solution. Also a total of 6,307 acre inches of 

irrigation water is applied on IA4 as compared to 5,773 acre inches in 

IA1, indicating that the irrigated crops require more water even though 



TABLE XXX 

COMPARISON OF OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTIONS 
ONE AND FOUR FOR THE 560 ACRE CLAY LOAM FARMS 

farm Si?.<' 
Solution N~mber 
Number of Wells 
Total r.PM 
Identification 
Net Returns 

Units 

IA! 
Two 
800 

· DOL .• 23, 785 

rnl 
Two 

1500 

30,688 

560 Acres· 
rel rA4 
One Two 

1000 800 

26,689 -27 ,030 

rn4 
Two 

l.500 

-43,209 

rc4 
One 

1000 

-31!977 
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Net Kilocalories MILLION l,220.45594 925.59538 1,353.33517 1.930.90759 2. 731.55734 2,159,78712 

Irrigated CropJY 

CSB 
RWG2RCRC 

· mmsnc· 
RWFS3HI 
CSllI 
RS RS CL 

Dry1and Crop.,& 

DLW 
nLr.sc 

Crop Products!/ 

wheat 
Soybeans 
Grain Sorghum 
Corn Silage 
sr.r.ONM 
SGGOOM 
GSNT 

Cropping Systerrfo/ 

Con Tillage 
'led Tillage 

Labor 

Operator Labor 
Hired Labor 

Irrigation 

Total Water Used 
Inputs . 

Nitrogen 
Phosphate 
Herbicide 
Insecticide 
DieseL 
Oil 
Natural Gas 

Machinery 

AC 
AC 9.2 
AC 71. 8 
AC 294.6 
AC 
AC 

AC 
AC 

184.4 

. BU 12,543 
BU 
CWT· 9,535 
TON 
AUM 170 
AUM 
.AUil qs 

/AC 
AC 375.6 

HR 577 
HR 174 

ACIN 

CWT 
CWT 
LB 
LB 
r.ALS 
OTS 
1000 
CUFT 
DOL 

5,773 

53.l 

412. 
336 

1,398· 
645 

3,421.632 

2,883 

112.3 
29.0 
71.7 

346.8 

11,578 
5,056 

10,616 

143 

159 

112.3 
447. 7 

903 
231 

9,433 

539 

596 
419 

2,306 
·1,012 
6,276. 205 

?· 703 

3.6 
71.7 

405.8 

78. 7 

12,521 

11,835 

165 

11ili 
1', ;L>i 

481.2 

G38 
l80 

7,014 

552 

517 
478 

1,486 
761 

4,163.6111 

3,311 

as.a 
133.3 

337 .9 

.7,448 
2,665 

88.8 
133.3 

i.,003 
189 

6,307 

462 

166 
.222 

J, 75G 
880 

4,451.660 

7,297 

166.7 
250.0 

8,577 
5,oon 

1,025 
?.?~ 

166. 7 
250.0 

·1,206 
492 

11,833 

866 

313 
417 

4,399 
.1,387 
8,352.083 

12,694 

!!!. 1 
lf6.6 

2R2. 3 

7, 771 
1,333 

111.1 
166, 6 

1,084 
238 

7,886 

578 

208 
278 

3,940 
1,025 
5,566. 663 

8,840 

!/ CSB, Conventional tillage soybeans; RWr.2RCRC, Reduced till.ap:e wheat grain two year rotation of conventional tillage 
year one and reduced tillage year two; RWGSDC, Reduced wheat grain sorghum double crop; RWFS3HI, Reduced. tillage 
wheat~fallow-sorghum. three year rotation heavy irrigation; CSMI, Conventional tiiiage grain sorghU1D moderate irri.
gation; RSRSCL, Reduced tillage silage-rye double crop; DLW, Jlrylarid .tillage wheat; JJLGSC, Dryland tillage grain 
sorghum clay soil. 

Y SGGONM, Small grain g.raze out November-March;. SG~OOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble 
graze November-January. 

rJFor irrigated acreage only, Con refers to conventional and Red means retluced tillage. 
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less land is irrigated. 

Solution IA1 requires more units of each input except diesel, oil, 

machinery and natural gas. This is understandable since more conven

tional and dryland acreage is planted in IA4 and more inches of irri

gation water are pumped. 

The comparison for solution IB is quite different. The net returns 

react in much the fashion expected in that IB1 increases to $30,668 and 

IB4 decreases to a minus $43,209. The interesting result is in the 

kilocalories category with rn1 falling to 925,595,380 while its compar

ison increases to 2,731,557,340 kilocalories. 

As expected, all irrigated crops increase in acreage slightly 

while dryland crops decreased in both solutions. However, organization 

set IB1 includes no dryland ·crops while IB4 includes 143.3 acres of 

dryland sorghum. The large difference is net kilocalories o.f output is 

due to the relative net energy output of the soybeans included in IB1 

but excluded from IB4. 

The crop products for IB1 are 11,578 bushels of wheat 10,616 

hundred weights of sorghum 5,056 bushels of soybeans, 143 AUM 1 s of 

graze-out November-March and 159 AUM 1 s of sorghum stubble. Compared to 

IB4 which produces 5,000 tons of corn silage, 8,577 hundred weights of 

sorghum 1,025 AUM 1 s of graze-out October-May and 274 AUM 1 s of sorghum 

stubble. 

Solution IB4 requires 564 hours more labor. Of particular interest 

is that IB4 requires an additional 2,400 acre inches of irrigation 

water, in spite of the 143.3 acr~s of dryland production. 

The large quantity of additional nitrogen (32,750 pounds) required 

- by IB4 is due to the reduction in soybean acreage. The fossil fuel 
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inputs of diesel, oil, machinery and natural gas are required in larger 

amounts by IB4 for the additional acreage of conventiona 1 ti 11 age and 

the additional irrigation requirements. 

The final comparison in the 560 acre clay loam soils again falls 

between the previous two. In this comparison it is found that IC1 

returns $26,689 while IC4 returns fall to a minus $31,977. The net 

kilocalories are 1,353,335,170 for IC1 and 2,159,787,120 kilocalories 

for IC4 (Table XXX). The combination of crops produced is similar to 

the IA solutions for the same objective function except that more 

acreage is irrigated because more water is available. 

The crop products for 1c1 are 12,521 bushels of wheat, 11,835 

hundred weights of sorghum, 165 AUM's of graze-out November-March and 

186 AUM's of sorghum stubble. Solution 1c4 produces 3,333 tons of corn 

silage, 7,771 hundred weights of sorghum, 683 AUM's of graze-out and 

323 AUM's of sorghum stubble. 

1440 Cropland Acres 

The same cropping schemes are used in the 1440 acre farms as were 

used in the 560 acre farms (Table XXXI). Solution IIA1 produces 30,411 

bushels, 14,489 hundred weights of sorghum, 465 AUM's of graze-out 

November-March and 169 AUM's of sorghum stubble. This compares to 

17,773 hundred weights of sorghum, 820 AUM's of graze-out October-May 

and 963 AUM's of sorghum stubble for solution IIA4. 

The proportion of dryland to irrigated land finds IIA4 with a 

higher percentage of dryland than IIA1 but again IIA4 uses 9,466 acre 

inches compared to 9,075 acre inches of irrigation water for IIA1. 

Labor is also used more extensively by IIA4 in addition to diesel, oil,, 



TABLE XXXI 

COMPARISON OF OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTIONS 
ONE AND FOUR FOR THE 1440 ACRE CLAY LOAM FARMS 

,, 
p,;r;;;size .cres 
Solution Number tfi~;e IIBl ncl IIA4 IIB4 
Number of Weils 

~58e Two Three Three 
Total <;PM 1200 2000 1200 2250 
Identification Unit!! 
Net Returns DOL 42,605 59,019 55,630 -56, 109 -80, 742 
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uc4 
Two 

2000· 

-73,390 
Net Kiiocalories MILLION 2,5~B.I7?2S 3. 237;. §2227 3,069.19649 3,986.97281 5 1 187 .09020 4,901.63371 

.Irrigated Crop.,A./ 

RWG2RCRC AC 29.5 .3 7 .1 
RWGSDC AC 143.6 143.6 143. 6 
RWFS3HI AC 376.5 950.9 812 .. 1 
CSMI AC 133 .3 250.0 222.3 
R.5RCSL .AC' 200.0 375.0 333,4 

Dry land Crop..Y· 
DLW AC 899.4 345.2 477.0 --
DLr.sc AC 1,106.7 815.0 884.4 

Crop Product~ 
Wheat BU 30.,411 30,295 30, 322 
Grain Sorghum cwr '14,489 26,546 23, 679 17, 773 19,465 l~,'l63 
Corn Silage TON 4,000 7,500 61668 
SGGONM AUM 465 434 442 
St:GOOI! AUM 820 1,538 1,367 
GSNJ AUM 169 437 373 9~3 861 RR~ 

Croppinp; SysteJl/ 

Con Tilla1111 AC 133.3 250,0 222.3 
Red T!ll<1gE1 AC 5.40.6 1,094,R 962.9 2QO.O 375.0 333.4 

Labor ' 
Operator tabor HR 976 l, 186 l, 138 1,097 1,269 1,244 
Hired Labor HR 504 654 616 1,430 1,932 1, 798 

Irrigation 

Total 1Water Used ACIN. 9,075 15,579 14,032 9,466 17. 750 15, 779 
Inputs. 

Nitrogen CWT 1,211 1,322 1,296 693 1,300 1,156 
Phosphate CW'!;' 

612 1,167 1,035 250 469 417 Herbicide · LB 
Insecticide LB 511 1,094 956 .• 333 625 556 
Diesel f'lALS 3,035 3,499 3,389 8,876 9,839 9,610 
Oil OTS l, 102 1, 707 1,563 l,64s; 2,404 2,223 
Natural Gas 1000 5,364.858 9,255.400 8,330.007 6,681.666 12,528.125 11,137.503 

CUFT 
Machinery DOL 5,244 7,491 6,?5~ 12, 169 20,259 18,335 

Afilwr.2RCRC, Reduced tHlage wheat grain two year rotation of conventional tillage year one and reduced tillage year 
two; RWr.SDC, Reduced. wheat 11rain sor11hum double crop; RWFS3HI, ~educed tillage wheat-fallow-sorghum three year 
rotation heavy ·:f:rrigation;. CSMI, Conventional tillage grain sor~hum moderate irrigation; RSRSCL, Rerluced tillage 
silap;e-rye surface irrigation; DLW, Dryland tills~" wheat; DLGSC, Dryland tillar,e grain sorghum clay ooil. 

!fsGGONM, Small grain graze ou~ November-March; SGGOOM, 
graze Noveml:>er-January. 

Small grain graze. out October-May, GSNJ, grain sorghum stubble 

~ . 
- F'o~ irrigat'i!d act"eage only, Co'Q. refers to conventional and Red m~ans reduced tillage. 
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natural gas, and machinery. 

The net returns for IIA1 are $42,605 and a minus $56,109 for IIA4. 

Net kilocalories of output are 2,538,177,250 for IIA1 and 3,986,972,810 

for IIA4. 

In comparing solution II81 and II84 (Table XXXI) the net returns 

for II81 are $59,019 while II84 net returns are a minus $80,742. Net 

kilocalories of output are 3,234,922,270 for II81 and 5,187,090,202 for 

II84. The products to generate these returns are 30,295 bushels of 

wheat, 26,546 hundred weights of sorghum 434 AUM's of graze-out November

March and 437 AUM's of sorghum stubble for II81. Solution II84 produces 

7,500 tons of corn silage, 19,465 hundred weights of sorghum, 1 ,538 

AUM's of graze-out November-March, and 861 AUM's of sorghum stubble. 

The categories of dryland acreage, labor and acre inches of irri

gation water are used in larger amounts by II84• In addition to these 

categories II84 uses more diesel, oil, natural gas and machinery. 

In comparing· IIC1 and IIC4 it is evident from Table XXXI that the 

same pattern exists here as in the IIA and II8 cases. Solution IIC4 

uses more labor, irrigation, and dryland acreage, which in turn requires 

more diesel, oil, natural gas and machinery. 

It is of particular interest that in all the comparisons made in 

the 1440 acre farm solution IIA1, IIB1 and IIC1 use all reduced tillage 

cropping methods on irrigated land, while their comparisons use a com

bination of reduced and conventiona 1 ti 11 age. 

Solution IIC1 produces 30,322 bushels of wheat 23,679 hundred 

weights of sorghum, 442 AUM's of graze-out for November-March and 373 

AUM's sorghum stubble. In comparison IIC4 produces 6,668 tons of silage, 

19,063 hundred weights of sorghum, 1 ,367 AUM's of graze-out for October-



May and 886 AUM's of sorghum stubble. 

The net returns for rrc1 are $55,630 compared to a minus $73,390 

for solution IIC4. Net kilocalories of output for solution IIC1 are 

3,069,196,490 and are 4,901,633,710 for solution rrc4. 

2680 Cropland Acres 
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The objective one solution for this size farm also uses the reduced 

tillage two-year wheat rotation, reduced tillage wheat and sorghum 

double crop, and reduced tillage wheat-fallow-sorghum three-year rota-

tion heavy irrigation. The objective four solutions again use a 

combination for the irrigated land of conventional tillage grain sorghum 

production and reduced tillage silage and rye grazing double crop. 

Production of these crops for solution IIIA1 is 57,523 bushels of 

wheat, 28,978 hundred weights of sorghum 861 AUM's of graze-out November

March and 338 AUM's of sorghum stubble November-January. Solution IIIA4 

produces 8,000 tons of silage, 33,347 hundred weights of sorghum 1 ,640 

AUM's of graze-out October-May and 1,777 AUM's of sorghum stubble 

(Table XXXII). 

As has been the pattern in the other solutions, IIIA4 requires 

more dryland acreage, labor, and irrigation water, while IIIA1 requires 

more nitrogen, herbicides, and insecticides. An interesting point here 

is that in solution IIIA4 the amount of diesel required (16,672 gallons) 

is more than twice that of IIIA1 (5,810 gallons). This is accounted 

for by the large amount of dryland acreage included in solution IIIA4. 

The remaining fossil fuel inputs (oil, natural gas and machinery) are 

also required in greater amounts by solution IIIA4. 

The net returns for IIIA1 are $81,280 while solution IIIA4 returns 



TABLE XXXII 

COMPARISON OF OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTIONS 
ONE AND FOUR FOR THE 2680 ACRE CLAY LOAM FARMS 

l1,r 
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Fnn1 :aze ~es 
Soi;,-i:{o."n"":N"'i.un-:b-e_r __________ I_I_IA...,.l _____ I_I_IB_l.-------I-I_I_c""l_.:,.;;...;==:.......-I-I-IA-~,..,-----I-I-I-B-:4------I-I-I-C4.,.....-

Number of Wells Six Six Four Six Six Four 
Total <:PM 2400 4500 4000 2400 4500 4000 
Identification Units 
Net Returns noL· ·81,280 133,204 106,665 -110,578 -160,708 -147,841 
Net Kiloealories MILLION 4,850.08669 6,243.57675 5,911.62751 7.61'0.69423 10.010.92901 q 419 158!!0 

Irrigated Crop.,Y 

RWG2RCRC 
RW<:SDC 
RWFS3HI 
CSMI 
RSRSCL 

Dryland Crop,.!/ 
DLW 
DLGSC 

Crop ProductJ!. 

Wheat 
Grain Sorghum 
Corn Silage 
sr.coNM 
SGGOOM 
GSNJ 

Cropping SysterrfY 

Con Tillage 
~ed Tillage 

Labor 

Operator Labor 
Hired Labor 

Irrigation 

Total Water Used 
Inputs · 

Nitrogen 
Phosphate 
Herbicide 
Insecticide 
Diesel 
Oil 
Natural Gas 

AC 
AC 
AC 
AC 
AC 

AC 
AC 

58.9 
287 .2 
735.0 

1,598.8 

BU 57,523 
CWT 28,978 
TON 
AUM 861 
AUM 
AUii 338 

AC 
AC 

HR 
HR 

ACIN 

CWT 
CWT 

1,081.2 

1,254 
1,641 

18, 151 

2,303 

.6 
287.2 

1,901. 7 

490.5 

57,289 
53,093 

799 

874 

2,l!j9.5 

1,373 
2.222 

31, 159 

2,525 

LB 1,224 2,333 
LB 1,022 2,189 
<:ALS 5,810 6, 738 
OTS 2, 178 3,389 
1000 10, 729. 717 18,510.801 
CUFT 

14. 5 
287 .2 

1,623.8 

754.5 

57,344 
47, 348 

814 

746 

2,471.7 

1,362 
2.080 

28.060 

2,472 

2,069 
l,9ll 
6,517 
3,100 

16,657.236 

266. 7 
400.0 

2,013.3 

33,347 
8,000 

1,640 
1, 777 

266. 7 
400.0 

1, 151 
3;f61 

IQ 93J 

1,387 

500 
'667 

16,672 
3,l!J2-

13,363.333 

500.0 
750.rl 

1,430.0 

36,730 
15,000 

3,075 
1,572 

500.P 
750.0 

1,210 
4,953 

2,600 

938 
1,250 

18,597 
4, 700· 

25,056.250 

444.4 
666.6 

1,568.9 

35,924 
13,333 

2, 733 
1,621 

444.4 
666.6 

1,206 
4 63" 

31 553 

2,3ll 

884 
1, 111 

18, 138 
4,338 

22,270.830 

_ _,Ma=c.,h,.i.,n:ert..Y<-----"'D"'OL=---=1:.:0"''"'28::.:0=-------=1:::4"'1 .:...77:..:4.:_~----"1,,._3"',7'-'0"'4'----__zJ..,9_32, ____ _,4 ... o...._.1 .... 1,.3.,..... ____ 3,,,6"'."'25..,8,__ __ 

AfRWG2RCRC, Reduced tillage· wheat grain .two year rotation of conventional tl.llage year one and reduced tillage year 
two; RWGSDC, Reduced wheat grain sorghum double crop; RWFS3HI, Reduced tillage ·Wheat-fallow-sorghum three year 
rotation heavy irrigation; CSMI, Conventional tillage grain sorghum moderate irrigation; RSRSCL, Reduced tillage 
silage-rye surface irrigation; DLW, Dryland tillage wheat; DLGSC, Dryland tillage grain sorghum clay soil. 

!/ SGGONM, Small grain graze out November-March; SGGOOM, Small grain graze out· October-May; GSNJ, grain sorghum stubble 
graze November~January. 

WFor irrigated acreage only, Con refers to conventional and Rerl means reduced tillage. 



a minus $110,578. Net kilocalories of output are 4,850,086~690 for 

IIIA1 and 7,610,694,230 for solution IIIA4. 

In comparing the solutions for the two objective functions for 

resource situation IIIB, the solution for IIIB4 requires more fossil 
~ ... ~ 

fuel inputs along,withlabor, dryland acreage and irrigation, while 

solution IIIB1 includes more irrigated land and reduced tillage 

techniques. 

Production by nrn1 includes 57 ,289 bushels of wheat, 53,093 

100 

hundred weights of sorghum, 799 AUM 1 s of graze-out November-March and 

874 AUM 1 s of sorghum stubble. Its comparison, IIIB4, produces 15,000 

tons of silage, 36,730 hundred weights of sorghum 3,075 AUM 1s of graze-
" 

out October-May, and 1,572 AUM 1 s of sorghum stubble. 

The net returns are $133,204 for JIIB1 and a minus $160,708 for 

solution IIIB4. Solution IIIB1 returns 6,243,576,750 net kilocalories 

of output, while solution IIIB4 returns 10,010,929,010 net kilocalories 

of output. 

The final comparison for the clay loam soils is the solutions for 

IIIc1 and IIIc4. It follows the same pattern as do the other two 

comparisons for the 2680 acre clay loam farm (Table XXXII). 

Solution IIIc1 produces 57,344 bushels of wheat, 47,348 hundred 

weights of sorghum, 814 AUM 1 s of graze-out for November-March and 746 

AUM 1 s of sorghum stubble. Solution IIIc4 produces 13,333 tons of 

silage, 35,924 hundred weights of sorghum, 2,733 AUM 1 s of graze-out 

October-May and 1,621 ALIM' s of sorghum stubble. The net returns for 

IIIc1 are $106,665, while solution IIIc4 returns a minus $147,846. The 

net kilocalories of output for IIIC1 are 5,911 ,627,510, while 

9,439,158,800 kilocalories of output are returned by solution IIIC4. 



l 01 

Sandy Loam Soils 

560 Cropland Acres 

The solutions for IA1 and IA4 are similar with the exception of 

net returns and net kilocalories. Net returns are $10,367 for solution 

IA1 and a minus $39,079 for IA4. Net energy totals 1,191,302,690 

kilocalories of output for IA1 and 2,064,069,510 kilocalories of output 

for IA4 (Table XXXIII). 

The cropping programs are also similaro Land irrigated totals 

145.9 acres· and 148.l acres for IA1 and IA4, respectively. However, 

the crops d~ differ with solution IA1 planting reduced tillage corn 

grain (42.2 acres) and reduced tillage wheat and soybean double crop 

(103.7 acres) while solution IA4 includes only one irrigated crop, 

reduced tillage silage and rye grazing double crop (148.1 acres). The 

acreage of dryland grain sorghum, the only dryland crop included, is 

approximately the same in the two solutions. 

The products produced by soluti_on IA1 are 5,698 bushels of corn, 

5,185 bushels of wheat, 3,629 bushels of soybeans, 8,696 hundred.weights 

of sorghum and 310 AUM' s of sorghum stubble. The products produced by 

solution IA4 are 2,961 tons of silage 8,651 hundred weight of sorghum, 

607 AUM's of graze-out October-May and 309 AUM's of sorghum stubble 

(Table XXXIII). 

Solutions IB1 and IB4 are also similar in some respects. However, 

net returns for IB1 are $867 while solution IB4 returns a minus $39,071. 

Net kilocalories of output for solution IB1 are 1,191 ,302,690 compared ' 

to 2,490,301,190 for sol~tion IB4. 

The crops for IB1 produced 23,889 bushels of corn, 5,185 bushels 



TABLE XXX I II 

COMPARISON OF OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTIONS 
ONE AND FOUR FOR THE 560 ACRE SANDY LOAM FARMS 

Farm Size er s 
Solution Number IA rnl rel IA4 rn4 
Number of llells One Two One Two Two 
Total GPll 800 1500 1000 800 1500 
!dent if icat ion Units 

TC I 

One 
ionn 

Net Returns DOL 10,367 867 ~. 2zz :s:J2, QZ2 -62 l 3fi -44,111 

102 

Net Kilocalories MILLION I! 191.30269 l, 328. 83645 1 1 234. 28077 2,0§~.Q~22l ~ ~2Q 30119 2' 1§~. 2151~ 

Irrigated Crop,P./ 

RCG AC 42.4. 176. 9 84.3 
RWr::SBDC AC 103. 7 103. 7 130. 7 
RSRCSL AC 148.1 277.8 185.1 

Dryland Crops!::./ 

DLGSS AC 414. I 279. 3 371. 9 411.9 282.2 375.9 

Crop ProductJ!./ 
Corn BU 5,698 23,889 11,833 
Wheat BU 5,185 5, 185 5, 185 
Soybeans BU 3,629 3,629 3,629 
f;rain Sorghum CWT 8,696 5,866 7 ,812 8,651 5,927 7,872 
Corn Silage TON 2,961 5,556 3, 703 
Sr.GOO!! AUM 607 1, 139 759 
GSNJ .:\,UM 310 ~Q2 m J02 212 281 

Cropp in~ Sys te,:::_I 

Con Tillage AC 
Red Tillage AC 145.9 208. 7 188.1) 148.1 277 .8 IRS.! 

Labor 

Operator Labor HR 873 1,092 964 921 1, 111 987 
Hired Labor HR 36 134 95 38 101 43 

Irrigation 

Total Water Used ACIN 435 669 445 5 033 444 29!~ 

Inputs, 

Nitrogen CWT 416 618 479 621 919 706 
Phosphate ci-rr 73 140 94 74 139 93 
Herbicide LB 323 525 386 222 416 278 
Insecticide LB 456 456 456 . 560 560 560 
Diesel r.ALS 2,915 3,454 3,083 2,971 3,023 2' 986 
Oil ors 739 1,094 R49 791 1,230 917 
N'ac:ural Gas 1000 3, 766. 786 6,505.493 4,622.608 4,164.062 7 ,812.500 5, 207. 031 

CUFT 
Machinery DOL 4,495 7,293 5 369 4 431 7 298 5 251 

.~/ RCG; Reduced tillage corn grain; RWGSBDC, Reduced wheat grain Soybean double crop; RSRCSL, 'Reduced silage and rye 
circular sprinkler irrigation; DLGSS, Drylanrl tillage grain sorghum sandy loam. 

!/ SGGOOM, Small grain graze out October-May; GSNJ, C::rain sorghum stubble graze November-January. 

~/For irrigated acreage only, Con refers to conventional and Red means reduced tillage. 
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of wheat, 3,629 bushels of soybeans, 5,866 hundred weights of sorghum 

and 209 AUM 1 s of sorghum stubble. Solution rs4 produces 5,556 tons of 

silage, 5,927 hundred weights of sorghum, 1,139 AUM 1s of graze-out 

October-May and 212 AUM's of sorghum stubble. 

Solution rc1 produces 11,833 bushels of corn, 5,185 bushels of 

wheat, 3,629 bushels of soybeans, 7,812 hundred weights of sorghum and 

278 AUM 1 s of sorghum stubble. Solution rc4 produces 3,703 tons of 

silage, 7,872 hundred weights of sorghum, 759 AUM 1 s of graze-out 

October-May and 281 AUM 1 s of sorghum stubble. 
i 

The fossi~ fuel inputs of nitrogen, insecticides, oil, and natural 

gas are greater for solution rc4. Net returns for rc1 are $9,277 but 

they are a minus $4, 111 for solution rc4. ·The net kilocalories of 

output are 1,234,280,770 for rc1 and 2,185,915,180 for solution rc4. 

1440 Cropland Acres 

Solution rrA1 plants 200 irrigated acres in Yeduced tillage wheat

soybean double crop and the remaining acres (1240) in dryland sorghum. 

These crops produce 10,000 bushels of wheat, 7,000 bushels of soybeans,· 

26,040 hundred weights of sorghum and 930 AUM 1 s of sorghum stubble. 

Solution rrA4 crops consist of 222.2 acres of reduced tillage silage 

and rye gra.zing double crop and 1217.8 acres of dryland wheato This 

produces 4,444 tons of silage, 25,573 hundred weights of sorghum, 911 

AUM's of graze-out and 913 AUM 1 s of sorghum stubble (Table XXXIV). 

Other categories that are used in larger amounts by rIA4 are 

irrigation water and fossil fuel inputs of nitrogen, phosphate, insecti

cides, diesel, oil, natural gas and machinery. However, solution rrA1 

uses more herbtcide than rrB4. 



TABLE XXXIV 

COMPARISON OF OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION 
ONE AND FOUR FOR THE 1440 ACRE SANDY LOAM FARMS 

cres 

104 

Farm Size + 
~S~o7l~u-ti~o~n"-":N7u-m7b_e_r~~~~~~~~~-I-IA-:-l~~~~~II-l~ll,.-~~~~~I-I_C_l,~~~~~~-:-~~~~~~:--:--~~~~~~~~-

Number of Wells Three Three Two 
IIA4 rrn4 uc4 

Total r.PM 1200 2250 2000 
Identification 
Net Returns 
Net Kilocalories 

Irrigated Crop,/:/ 

llCG 
RWGSBDC 
llSRCSL 

Dryland Crop/!/ 

DLGSS 

Crop Produc t.!1 

Corn 
Wheat 
Soybeans 
Grain Sorghum 
Corn Rilage 
SGGOOM 
GSNT 

Cropping Syste,:J 

Con Ti.llage 
11.ed Tillage 

Labor 

Operator Labor 
Hired Labor 

Irrigation 

Total Water Used 
Inputs · 

!litrogen 
Phosphate 
Herbicide 
Insecticide 
Diesel 
Oil 
Natural Gas 

Machinery 

Units 
DOL 21, 132 
MILLION J 228 59608 

AC 
AC 
AC 

AC 

BU 
BU 
BU 
CWT 
TON 
AUM 
AlIM 

AC 
AC 

HR 
HR 

ACIN 

CWT 
CHT 
LB 
LB 
r.ALS 
OTS 
1000 
CUFT 
DOL 

200.0 

1, 240 

10,000 
7 ,000 

26,040 

930 

200.0 

1, 022 
1 138 

6,600 

860 
100 
500 

1, 240 
7,16A 
1, 397 
5,610.000 

7' 725 

13,646 
1,197 92614 

207.4 

1,232 

10, 370 
7' 259 

25,884 

924 

207 .4 

1,034 
1 142 

6,844 

865 
104 
519 

1,233 
7 ,156 
1,421 
5,817. 777 

7' 901 

22,074 

_1 1 1ZQ 18875 

207 .4 

168.8 

1,063 

22, 784 
10,370 

7,259 
22,340 

797 

376. 2 

1, 210 
1 365 

10,894 

l, !18 
188 
772 

1,233 
7,831 
1, 866 
9,248.039 

11,401, 

Three 
1200 

-86 606 

4 786 84581 

222. 2 

1,217.8 

25,573 
4,444 

m 

222.2 

1, 101 
1 059 

7 ,555 

1,231 
111 
333 

!•,440 
7,577 
1,500 
6,250.000 

7 ,892 

Three 
2250 

-115,019 

5 425 73698 

416. 7 

1,023.3 

21, 490 
8,333 

l·JRH 

416. 7 

1,275 
1 2~7 . 

14!166 

1,678 
208 
625 

1,440 
7,655 
2, 157 

11, 718. 750 

12 189 

Two 
2000 

_,OJ 431 
273 7721 'i 

370.4 

1,069.6 

22,461 
7 ,408 l,m 

370.4 

1,248 
1 203 

12,594 

1,572 
185 
556 

1,440 
7 ,636 
2,001 

10,417.91i8 

11 167 

!::./RCG; Reduced tillage corn grain; RWGSBDC, Reducert wheat grain soybean double crop; RSRCSL 1 Reduced silage and rye 
circular sprinkler irrigation~ DLGSS, Dryland tillage grain sorghum sandy loam. 

!/ S~GOOM, Small grain graze out October-May; GSN~, Grain sorghum stubble graze November-January. 

f./For irrigated acreage only, Con refers to conventional and Red means reduced tillage. 



Net returns for solution IIA1 are $21,132 while solution IIA4 

returns a minus $86,696. The net kilocalories of output for IIA1 are 

3,228,596,080, while they are 4,786,845,810 for solution IIA4. 

105 

Shifting to the "B" water situation increased irrigated acreage 

(for IIB1} only 7.4 acres (207.4) while solution IIB4 has 194.5 addi

tional acres (416.7) of irrigated production. This difference is 

associated with the irrigation cost for the solutions along with the 

difference in the objective functions used. This shift also increased 

the amount of inputs required by the IIB4 solution, 

The products for I IB 1 are 10 ,370 bushels of wheat, 25 ,884 hundred 

weights of sorghum, 7,259 bushels of soybeans and 924 AUM 6 s of sorghum 

stubble, Solution IIB4 produces 8,333 tons of silage, 21,490 hundred 

weights of sorghum, 1,708 AUM 1 s of graze-out October-May and 768 AUM 1 s 

of sorghum stubble. The net returns are $13,646 for solution IIB1 and 

a minus $115,019 for solution IIB4. The net kilocalories of output for 

IIB1 are 3,197,926,140 and 5,425,736,980 for IIB4. 

The divergence between objective function one and four solutions 

for resource solution IIC is almost as pronounced as for IIB. The 

returns, production levels and inputs used are presented in Table XXXIV. 

2680 Cropland Acres 

Viewing the overall results of the 2680 acre sandy loam farms fo 

Table XXXV, it is evident that the relatively high irrigation costs have 

a pronounced effect on the organization selected. The pattern is much 

like that of the 1440 acre farms. 

Solutions IIIA1 and IIIA4 are similar in many respects. The same 

irrigated crops, reduced tillage wheat and soybean double crop in 



TABLE XXXV 

COMPARISON OF OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTIONS 
ONE AND FOUR FOR THE 2680 ACRE SANDY.LOAM FARMS 

Farm Size 
Solution Number 
Number of Wells 
Total r.PM 
Identification Units 

IIIAI 
Six 

2400 

III.Bl 
Six 

4500 

rncl 
l!'our 
4000 

6 cres 
IIIA4 
Six 

2400 

IIIR4 
Six 

4500 

IIIC4 
Four 
1000 

Net Returns DOL 35 917 20,a91 37 297 -169 651 -227 186 -199 847 
Net Kilocalories 

Irrigated Crops~/ 
RCG 
RWr.SBDG 
RSRCSL 

Dryland Crops& 

DLr.SS 

Crop Products! 
Corn 
Wheat 
Soybeans 
r.rain Sorghum 
Cotn Silage 
SGGOOM 
GSNJ 

Cropping Syste./Y 

Con Tillage 
Red Tillage 

Labor 

Operator Labor 
Hired Labor 

Irrigation 

Total Water Used 
Inputs · 

Nitrogen 
Phosphate 
Herbicide 
Insecticide 
Diesel 
Oil 
Natural Gas 

Machinery 

MILLION 51893, Zf376 

AC 
AC 
AC 

AC 

BU 
BU 
BU 
CHT 
TON 
AUM 
AUM 

AC 
AC 

HR 
HR 

AGIN 

CWT 
Ct.IT 
LB 
LB 
r.ALS 
OTS 
1000 
CUFT 
DOL 

400 

2,280 

20,000 
14,000 
47 ,880 

1. 710 

400.0 

l, 112 
2 811 

13,320 

1,620 
200 

1,000 
2,280 

1'3,296 
2,689 

11,220.000 

15,036 

5 832 l12388 

414.8 

2,265.2 

20, 741 
14,519 
47,569 

1.698 

414.8 

1,118 
2 995 

13,688 

1.~.30 

207 
1,037 
2,~65 

1.3,272 
2, 73@ 

11,635.555 

15, 387 

51 az3 22252 

40.0 
414.8 

2,225.2 

5,403 
20,741 
14,519 
46, 728 

1.668 

454.8 

l, 148 
3 059 

111,64~ 

1,690 
277 

1,097 
Z,265 

13,412 
2,8111 

12,448.973 

16,2!R 

9,010 2'6323 

444,4 

2,235.6 

46, 947 
8,889 
1,822 
1. 67f 

444,4 

l, 159 
2 924 

15,111 

2, 3f2 
222 
667 

2;680 
14, 114 
2,896 

12,500.000 

15,370 

1n, 2aa Q4556 

833.3 740.7 

1,846.7 1,939.3 

38, 780 40, 725 
16,667 14,813 
3,417 3,037 
l 385 1.454 

833.3 740.7 

1,210 1,210 
3 637 3 455 

23,333 25. 183 

3,257 3,044 
417 370 

1,250 l, 111 
2,680 2,680 

14,269 14,232 
4,210 3,897 

23,437 ,509 20,832.031 

23,%4 21, 917 

MRCG; Redue'ed tillap,e corn grain; RWGSBDC, Reduced wheat grain soybean double crop; RSRCSL, Reduced silage and rye 
circular sprinkler iri:-igation; DLGSS, nryland tillage p,rain sorghum sandy loam. 

J1/ Sr.GOQt{, Small grain graze out October-May; GSNJ., r.rain sorghum stubble graze November- January. 

f./Ti'or irrigated acreage only, Con refers to conventi.onal and Red means reduced tillage. 
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solution IIIA1 and reduced tillage silage and rye grazing double crop 

in IIIA4, are listed. 

Solution IIIA1 produces 20,000 bushels of wheat, 47,.880 hundred 

weights of grain sorghum, 14,000 bushels of soybeans and 1,710 AUWs 

of sorghum stubble. Solution IIIA4 produces 8,889 tons of silage, 

46,947 hundred weights of sorghum along with 1,676 AUM's of sorghum 

stubble from dryland sorghum, plus 1,822 AUM's of small grain graze-out 

October-May, 

All other categories except herbicides are used in larger amounts 

by solution IIIA4, The net returns are $35,917 for solution IIIA1 and 

a minus $169,651 for solution IIIA4
o Net kilocalories of output for 

solution IIIA1 are 5,893,763,760. They total 9,010,263,230 kilocalories 

of output for IIIA4. 

Solutions III81 and III84 (Table XXXV) show the same pattern of 

results as did the II8 comparisons except in larger amounts. All 

categories of irrigated land, labor, irrigation water and all eight 

fossil fuel inputs are used in larger amounts by III84. 

The products from the crops for solution IIIB1 are 20,741 bushels 

of wheat, 47,569 hundred weights of sorghum, 14,519 bushels of soybeans 

and 1,698 AUM's of sorghum stubble. Solution 11184 produces 16,667 tons 

of silage 38,780 hundred weights of sorghum, 3,417 AUM's of graze-out 

October-May and 1,385 AUM's of sorghum stubble. 

The net returns for solution 11181. are $20,891 and a minus 

$227,186 for solution 1is4. The net kilocalories of output for 11181 

are 5,832,423,880, approximately one-half the output for solution 11184 

(10,288,045,560). 

The solution comparison for IIIC1 and lllC4 shows the addition of 



irrigated reduced tillage corn grain to solution IIIC1. However, an 

even larger irrigated acreage is added to solution IIIC4 (454.8 acres 

compared to 740.7 acres). 
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Again all categories except dryland acreage are included in larger 

amounts in solution IIIC4. The net retu~ns for IIIC1 are $37,297, 

while solution IIIC4 net returns are a minus $199,847. Solution IIIC1 

generates 5,873,272,520 kilocalories of output compared to 9,983,659,550 

for soluiion IIIC4 (Table XXXV). 

On the production side solution IIIC1 produces 20,741 bushels of 

wheat, 46,728 hundred weights of sorghum, 14,519 bushels of soybeans, 

5,403 bushels of corn and 1,668 AUM 1 s of sorghum stubble. Solution 

IIIC4 produces 14,813 tons of silage, 40,725 hundred weights of sorghum, 

3,037 AUM's graze-out October-May and 1,454 AUM 1 s of sorghum stubble. 

Detailed organizations for each farm solution can be found in Appendix 

c. 

Shadow.Prices 

Clay Loam Soils. The irrigated conventional tillage methods have 

shadow prices ranging from $1.04 per acre for wheat grain to $116.34 

per acre for sudan hay (Table LXXIV, Appendix D). The values, associated· 

with objective function one, indicate the reduction in net returns that 

would occur if one acre of the crop was forced into the solution. In 

objective function four the range varies from a low of 152,930 kilocal

ories of energy for sudan hay to a high of 9,865,150 kilocalories of 

energy for soybeans. These are the kilocalories that would be lost if 

an acre of either one of these crops were produced. 

Considering reduced tillage methods the low shadow price with 
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objective function one is $.29 for the three-year rotation of wheat

fallow-sorghum moderate irrigation. The highest shadow price is $118.00 

for grazed wheat and sudan hay doub~e crop. The shadow prices for 

reduced tillage methods with objective function four tend to be less 

than those computed for irrigated conventional tillage methods of pro-, 

duction. The range varies from a low of 36,090 kilocalories of energy 

for sorghum and soybean double crop to a high of 3,180,080 kilocalories 

of energy for the two-year wheat rotation. Of particular interest is 

the three-year rotation of wheat-fallow-sorghum heavy irrigation which 

is in the solution for each farm in OBJl, but generates a small shadow 

price in kilocalories of energy for objective four solutions. In 

contrast silage and rye graze double crop found in solution for all 

farms in OBJ4 is in solution at a zero level in OBJl. 

The dryland crop having the highest shadow price for OBJl is small 

grain graze-out ($38.28) while grain sorghum generates the lowest of 

$1.58. The dryland crops have relatively low shadow prices in kilo

calories per acre. The values for dryland wheat range from 142,080 for 

solution IB to 684,920 kilocalories of energy for all the 11 C11 water 

situations. Small grain graze-out has a shadow price of 514,960 for all 

situations.. 

Sandy Loam Soils. No irrigated conventional tillage methods are 

included in the solution for either objective function. All three 

methods of production generate high shadow prices both in returns and 

kilocalories. 

Considering the reduced tillage methods the most interesting 

result concerns the wheat and soybean double cropping technique. 



110 

Objective function one solutions include this scheme in all cases, but 

it has the highest shadow prices in kilocalories (7,791,250) for 

objective function four. 

Dryland grain sorghum is found in the solution for both objective 

functions. This demonstrates the efficiency of this crop harvested 

for grain and then utilized for grazing. All shadow prices are given 

in Appendix D. 

' 



CHAPTER VI 

SUMMARY 

The ce~tral bojective of this study is to determine if adoption of 

reduced tillage cropping techniques can reduce the amount of fossil fuel 

energy required i~ producing cr6ps while not hampering the net returns 

to the farm. A se1cond purpose is to identify shifts in crops and crop

ping techniques that wi 11 increase efficiency of foss i1 fuel energy use 

on representative farms in the Oklahoma Panhandle. These two issues are 

accomplished through four objectives: (1) Development of enterprise 
I 

budgets for reduced tillage methods on irrigated land, {2) Estimate 

the quantities of fissil fuel energy required by the conventional, 

reduced, and dryland tillage methods, (3) Determine the profit maximiz

ing organization for representative farms, and (4) Maximize net energy 

output for nepres~ntative farms. 

The representative farms chosen for the Oklahoma Panhandle consist 

of three cropland sizes (560, 1440 and 2680 acres) which r~present the 

small, medium, and large farms fbr the study area. Each farm size is 

characteriz~d by two soil types (clay loarr with surface irrigation, and 

sandy loam with circular,sprinkler irrigation) and three water situa

tions (400, 750, a1nd 1000 GPM) with a specified number of wells for 

each situation. 

The an~lytical procedure chosen was to construct a linear program

ming model and use it to deter~ine the optimum organization for each 

111 
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farm situation. The model is designed so it can be used to satisfy a 

number of objective functions. Two functions are maximized for each 

farm situation in this study, net returns and net kilocalories of out-

put. 

Each solution can choose from seven irrigated crops (corn~ wheat, 

silage, sorghum, small grain graze-out, sudan and soybeans} produced as 

single crops under conventional tillage techniques and as single, 

rotation and double cropping schemes under irrigation. The dryland 

production alternatives consist of three crops (wheat, sorghum, small 

grain graze-out} that can be produced on either of the two soil types. 

Results 

The solutions are specific to their objective function, soil, and 

water situation. Twelve solutions are discussed in Chapter V for each 

farm size. This section summarizes these results by farm size. 

560-Cropland Acre Solutions 

Objective Function One. The maximization of net returns is the 

objective. The three situations for the 560 acres farm have two wells 
-· 

pumping 800 GPM and 1500 GPM, and one well pumping 1000 GPM, respective-

ly. The. net returns for the clay loam soil solutions vary from a low 

of $23,785 (800 GPM} to a high of $30,688 (1500 GPM}. The variation in 

net returns is affected by the irrigation water availability since the 

farm size and other inputs remain constant. The net returns on the 

sandy loam soils do not follow the same pattern. In fact, the high and 

low range are the opposite in the case of this soil. The low net return 

is $867 (1500 GPM}, while the high net return is $10,367 (800 GPM}. 
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This range and shift in net returns is once again associated with the 

availability of irrigation water. The sandy loam soils irrigated with 

circular sprinkler systems, thereby incurring a higher variable irriga

tion cost. Thus the higher variable irrigation cost in the 1500 GPM 

farm is reflected by the low net return. The corresponding net kilo

calories of energy for the clay laom soils are 1,220,455,940 for the 

800 GPM farm and 925,595,380 for the 1500 GPM farm. The corresponding 

kilocalories of energy for the clay loam soils are 1,220,455,940 for 

the 800 GPM farm and 925,595,380 for the 1500 GPM farm. The correspond

ing kilocalories of energy for the sandy loam soils are 1,328,836,450 

for the 1500 GPM farm and 1, 191,302,690 kilocalories for the 800 GPM 

farm. 

Objective Function Four. Maximizing net kilocalories of energy is 

the objective. The same irrigation characteristics are used for this 

objective function as discussed for the previous function. The value 

of the objective for clay loam soils ranges from a low of 1,930,907,590 

kilocalories of energy for the 800 GPM farm ·to a high of 2,731,557,340 

for the 1500 GPM farm. This variation can once again be accounted for 

by the increased water availability.on the 1500 GPM farm. The sandy 

loam farms follow the same pattern with the 1500 GPM farm generating 

the highest kilocalories of energy return at 2,490,301 ,190 and the low

est return from the 800 GPM solution at 2,064,069,510 kilocalories of 

energy. Here the variable irrigation cost does not affect the optimi

zation of objective funttion four. Thus the irrigation water availabil

ity in the 1500 GPM farm is beneficial. The net returns that correspond 

with these results for the clay loam soils are a minus $27,030 for the 
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800 GPM farm which is the lowest and a minus $43,209 for the 1500 GPM 

farm which is the highest. The corresponding net returns for the sandy 

loam soils range from a minus $62,136 for the 1500 GPM farm to a minus 

$39,079 for the 800.GPM farm. 

Clay Loam Crops. The irrigated crops produced by objective func

tion one are reduced tillage wheat two-year rotation, reduced tillage 

wheat and sorghum double crop, reduced tillage wheat-fallow-sarghum 

three-year rotation heavy irrigation. Conventional tillage soybeans is 

the sole conventional method used and it is included only on the 1500 

GPM farm. Dryland wheat is the only crop produced under dryland methods 

and it is not included in the 1500 GPM farm because all acreage was 

irrigated. In e1a1ch case the majority of the cropland is planted in 

irrigated crops. 'The irrigated crops produced in objective function 

four solutions are conventional, tillage sorghum moderate irrigation and 

reduced tillage silage and rye grazing. Dryland grain sorghum is planted 

in all three situations. In contrast to objective function one, a 

complete shift in crops is made to those producing more net kilocalories 

of output per acre. In each case objective function four solutions 

utilize more dryland acreage. 

Sandy Loam Crops. The irrigated crops prcfdUted in objective func

tion one are reduced tillage wheat and soybeans double crop and reduced 

ti 11 age corn for grain. The dryl and crop is grain sorghum which is 

also included in objective function four solutions. The sole irrigated 

crop for objective function four solutions is reduced tillage silage and 

rye grazing double crop. Again the shift in irrigated crops is seen but 

in the dryland crop sorghum is planted in both objective functions. 
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This demonstrates the efficiency of the dryland sorghum as a cash crop 

and as a high energy efficiency crop, which is utilized as a grain and 

a forage. In both functions more dryland than irrigated .acreage is 

used. This is due to the high variable irrigation cost in objective 

function one and the nature of objective function four, since the dry-

land crops are a more efficient producer of net kilocalories of energy. 

Input Use •. In both.objeGtive functions and all farm situations it 

is evident that the increase in irrigation water is beneficial, wit~ 

the exception of sandy loam soils in objective function one due to the 

high variable irrigation cost. Of particular interest is the amount of 

irrigation water used. Objective function four solutions for bot~ 

soils exceed the amount used by any of the objective function one solu

tions. This is surprising since less irrigated land is included in the 

objective function four solutions. This means that a higher concentra

tion of irrigation water· per acre is needed by the crops in the objec-

tive function four solutions. 

Generally a higher amount of fossil fuel inputs are used by 
'"' . 

objective function four solutions than by objective function one 

solutions. This indicates that with the proper crops an_ihcrease 

rather than a decrease in fossil fuel inputs is incurred to increase 

the net kilocalories of output for the farm. 

1440-Cropland Acre Solutions 

Objective Function One. The three situations for the 1440 acre 

farm have three wells pumping 1200 GPM and 2250 GPM, and two wells 

pumping 2000 GPM, respectiv~ly. The net returns for the clay loam soil 
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solutions vary from a low of $42,605 (1200 GPM) to a high of $59,019 

(2250 GPM). Again as was the case in the 560 acre farm the increase in 

water availability affects the net returns. The returns on the sandy 

loam soils do not follow the same pattern. This change in the pattern 

is associated with the higher variable irrigation cost found in each of 

the 11 class 811 water situations. The net returns vary from a low of 

$13,646 (2250 GPM) to a high of $22,074 (2000 GPM). Once again the 

high variable irrigation cost of the 2250 GPM is reflected by the low 

net return. The corresponding net kilocalories of energy for the clay 

loam soils are 2,538,177,250 for the 1200 GPM farm and 3,234~922,270 

for the 2250 GPM farm. The corresponding kilocalories of energy for 

the sandy loam soils are 3,197,926,140 for the 2250 GPM and 3,370,188, 

750 kilocalories of energy for the 2000 GPM farmo 

Objective Function Four. The same irrigation characteristics hold 

true for this objective function as discussed for the previous function. 

The clay loam soils range from a low of 3,986,972,810 (1200,GPM) kilo

calories of energy to a high of 5, 187 ,090,200 (2250 GPM)o In moving to 

the 144Q 'acre farm once again the increase in irrigation water is 

evidently beneficial. The sandy loam farms follow the same pattern / 

with the 1200 GPM farm·generating the lowest return in kilocalories of 

energy at 4,786,845,810 and the 2250 GPM farm generating the highest 

at~,425,736,980 kilocalories of energy which are again not affected by 

the high variable irrigation cost. The net returns that correspond 

with these results for the clay loam soils are a minus $80,742 from 

the 2250 GPM farm and a minus $56,109 from the 1200 GPM farm. The 

corresponding net returns for the sandy loam soils are a minus $86,696 
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for the 120.0 GPM. .. farm.and ... a.mi.nus .. $1l5,0J9_for.the2250 GP.M .. farrn. 

Clay Loam Crops. The irrigated crops produced by objective func

tion one are reduced tillage wheat two-year rotation, reduced tillage 

wheat and sorghum double crop and reduced tillage wheat-fallow-sorghum 
-

three-year rotation heavy irrigation. Dryland wheat is again the only 

crop produced under dryland methods. The major portion of the cropland 

(2250 GPM and 2000 GPM) is planted in irrigated crops while more than 

half of the 1200 GPM farm plants dryland wheat. The irrigated crops 

produced in objective function four are again conventional tillage 

sorghum moderate irrigation and reduced tillage silage and rye grazing. 

Dryland sorghum is planted in all three situations. As in the 560 acre 

farm a complete shift in crops is made in objective function four to 

those producing more net kilocalories of output per acre. The large 

portion of land is planted again in dryland acreage. 

Sandy Loam Crops. The irrigated crops produced in objective func

tion one are the same as those produced in the 560 acre farms, reduced 

tillage wheat and soybean double crop and reduced tillage corn for 

grain. However, with the increase in variable irrigation cost the 

corn for grain is produced only in the 2000 GPM farm. The dryland crop 

is grain sorghum which is also raised in objective function four. Again 

the sole irrigated crop for objective function four is reduced tillage 

silage and rye grazing double crop, Throughout all the sandy loam 

results more dryland acreage is utilized because of the high variable 

irrigation cost of objective function one and the nature of objective 

function four. 
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Input Use. The increase in irrigation water is again beneficial 

throughout both objective functions, except for the sandy loam soils in 

objective function one. The point noted in the 560 acre farm of more 

irrigation water being utilized on less total irrigated land in objec

tive function four also holds true for the 1440 acre farm. This again 

demonstrate~the concentration of the irrigation application per acre 

required by the objective function four crops. 

2680-Cropland Acre Solutions 

Objective Function One. The three situations for the 2680 acre 

farm have six wells pumping 2400 GPM and 4500 GPM, and four wells 

pumping 4000 GPM, respectively. The net returns for the clay loam soil 

solutions vary from a low of $81,280 (2400 GPM) to a high of $133,204 

(4500 GPM). The net returns for the sandy loam soil solutions vary 

from a low of $20,891 (4500 GPM) to a high of $37,297 on the 4000 GPM 

farm. The lower returns on sandy loam soils reflect the variable 

irrigation cost on the sandy loam soilso 

The corresponding net kilocalories of energy for the clay loam 

soils are 4,850,086,690 for the 2400 GPM farm and 6,243,576,750 kilo~ 

calories of energy for the 4500 GPM farmo While the corresponding net 

kilocalories of energy for the sandy loam soils are 5,832,423,880 

kilocalories of energy for the 4500 GPM farm and 5,873,272,520 for the 

4000 GPM farm. 

Objective Function Four. The clay loam soils range from a low of 

7,610,694,230 kilocalories of energy (2400 GPM) to a high of 10,010,929, 

010 (4500 GPM). The sandy loam soil farms vary from a low of 
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9,010,263,230 kilocalories of energy for the 2400 GPM farm to a high of 

10,288,045,560 for the 4500 GPM farm. The net return generated by the 

clay loam soil solutions are a minus $110,578 for the 2400/GHMfarm and 

a minus $160,708 for the 4500 GPM farm. The sandy loam soils generate 

a net return of a minus $169,651 ·for the 2400 GPM farm and a minus 

.$22i7,18-6 for the 4500 GPM farm. 

Clay Loam Crops. The irrigated crops included in objective func

tion one solutions are the same as tho~e-produced on the 1440 acre 
/ 

farm. These are reduced tillage wheat two-year rotation, reduced till

age wheat and sorghum double crop and reduced tillage wheat-fallow

sorghum three-year rotation. While once again dryland wheat is the 

only dryland crop produced. Again most of the land on the 4500 and 

4000 GPM farms i~ planted in irrigated crops, while the 2400 GPM farm 

utilizes more dryland acreage because less irrigation water is available. 

The irrigated and dryland crops included in objective function four 

solutions are the same as for the 1440 acre solutions, conventional till

age sorghum moderate irrigation, reduced tillage silage and rye grazing 

double .crop and dryland grain sorghum with the dryland sorghum requiring 
I more acreage. . . 

Sandy Loarn Crops .. The irrigated crops included in objective 

function one solutions are reduced tillage wheat and soybean double 

crop.and reduced tillage corn for grain. However, again corn for grain 

is produced only by the 4000 GPM farm. For the third time dryland grain 

sorghum is planted in all six farm solutions, while reduced tillage 

silage and rye grazing double crop is the sole irrigated crop in the 

objective function four solutions. With the high variable irrigation 



120 

cost associated with the objective one sandy loam farms and the nature 

of objective function four dryland grain sorghum again requires more 

acreage. 

Input Use. Like the small and medium size farms, irrigation water 

is beneficia~ for both objective functions, except for the usual sandy 

loam function one results. The irrigation water and fossil fuel inputs 

are again used in a higher amount by objective function four solutionso · 

As pointed out earlier in the chapter, this demonstrates that the 

proper crops are the major factor which increase net kilocalories of 

energy rather than a reduction in fossil fuel inputs. 

Conclusions 

The amount of irrigated acreage is proportional to the water 

availability of each farm and irrigation situationo The only exception 

is for objective function one sandy loam soilso This is due to the 

high irrigation cost associated with objective function one sandy loam 

soils. Of .course, net returns for the solutions are reflected in the 

cost of pumping irrigation water. 

Reduced tillage methods are used more than conventional tillage 

methods in both objective functions and farm situations. This indicates 

the increased efficiency bf the reduced tillage methods compared to the 

conventional tillage methodso It is also evident that the dryland crops 

generate a relatively high output of net kilocalories of energyo This 

is demonstrated by the objective function four solutions, where each 

solution includes more acreage of dryland than irrigated crops, 

In comparing objective function one (maximizing net returns) and 
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objective function four (maximizing net kelocalories of energy) three 
.. 

specific points are noted. First, the objective function four solutions 
......... 

require more fossil fuel inputs per farm. The second point is the 

increase in fossil fuel inputs is accounted for by the shift to crops 

that utilize the forage as well as the grain produced. The third point 

is that when maximizing the net kilocalories of energy a large negative 
... 

net return is associated with the results. 

This suggests that additional research is needed to maximize 

another measure of physical output. Perhaps an additional measure of 

interest is the amount of energy produced from the crop product that 

can be assimilated by man and nonrumi nant anima 1 s. Without this addi

tional measurement a conclusion cannot be reached at this point. 

Need for Further Study 

This study suggests many additional areas needing .·further attentiono 

The linear programming model is used-in this study to maximi.z.e net 

returns (with current energy prices) and to maximize net kilocalories of 

output. It would be of use to expand the analysis by determining the 

effect of increasing energy prices on the profit maximizing solution. 

This analysis, Fompleted using variable price programming, could trace 

the relationship between the price of fossil fuel energy, the amount of 

energy used and the crops produced. 

The analysis was completed assuming natural gas is available to 

pump irrigatinn water. However, the natural gas available to agricul

ture may be reduced. Thus another extension of the analysis should 

consider the effect of using alternative irrigation fuels (electricity 

or diesel) on rlet returns and fossil fuel energy used. Furthermore, 



the effect of using alternative sprinkler irrigation systems (side 

move, side move tow) on net returns and net kilocalories of output 

should also be determined. 
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The solution developed indicates soybeans are relatively ineffi

cient in producing net kilocalories of output. However, soybeans are 

normally considered a protein producing crop. Another objective func

tion could be used to trace the relationship between net returns, net 

kilocalories of output and protein produced for the representative 

farms. 

With these extensions the analysis will provide even more informa

tion concerning the proper use of fossil fuels and fossil fuel products 

in increasing agricultural production in the study area over the long 

run. These results should be useful to economists, policy-makers and 

fa.rm managers to better understand the energy situation and its impli

cations for agricultural production. 
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TABLE XXXVI 

DRYLAND WHEAT, CLAY LOAM SOIL 

CATEGORY UNITS PRICE· QUANTITY VALUE 
----~------~·-~~-.~~ .... --~------~------'!""'--~~----------------· 
PROCUCTION: 

WHEAT.· 
GRAZING· 

T-CT AL RECEIPTS 

au. 
AUMS 

2.oso 
10.000 

16. 500 
0.350 

33. 82 
3.50 

37. 32 

------------~-~--~~--,~--~-----~-----------------~-~~---------~------~~-OP Efl ATING .INPUTS: 
Wt.EAT SEED 
NITROGl!N 
CUSTOM COMBINE 
ClSTDM HAULING 
TRACTOR FUEL COST 
TRACT REPAIR COST 
TRACTOR ·LUee COST 
EQUIP REPAIR COST 

TOT Al OPERAT ING COST 

au.· 
LBS. 
ACRE 
au. 
ACRE 
ACRE 
ACRE· 
ACRE 

s.ooo 
0.140 
9.800 
0.100 

0.750 
60.000 

1.000 
16~ 500· 

3. 75 
8.40 
9.80 
1. 65 
o.1a 
o. 38 
o. 12 
0.27 

25.14 
, . . . 

-----~·------~~~-~""!".--~-----...----..,.---~------------------------- -~-----
RETltRNS TO UNDelABOReCAPITAL ,MACHI NERY t 

OVERHUDeR.ISKe AND MANAGEMEN.T 12· 18 

-------------~_;.~-~-~~-~--------------~~--~~~-~--~-~~-------------------------CAPITAL COST: 
ANNUAL CPEllUING CAP IT AL 
TRACTOR INVESTMENT 
EQUIPMENT INVESTMENT 

TOTllL INTEREST CHARGE · 

0.100 
0.100 
0.100 

10. 732 
5.550 
5.954 

1. 07 
o.56 
0.60 
2. 22 

-------------~ .... ~--~-!'~ .... --.. ~-----------------~---~-~---"!" ~---------------
R.ETURNS TO LAND, LABOR, MACHINERY, 

OVERtlEA'D, Rls.i< AND MANAGEMENT 9. 96 

----------~----~----~-----~~-------~--------------------------------~---------OWNERS~IP COST: COEPRECIATIONt 
TAXES, INSURANCE» 

TRACTOR 
EQJ IPMENT 

TOlAL CWHEllSHIP COST 

DOL. 
DOL. 

0.66 
0.93 
le 59 

-------~---------~~~~~~~~-------------------------------------------~-~----RET.URNS TO LAND, LABOR, OVERHEAD, 
RISI< AflO ~ANAGEMENT a. 37 

---~-~-----·-~~~----~--.-~---------.---~----~----~-------------
LABCR costs 

MACHINERY LABOR 
TOTAL LABOR COST 

HR. 3.000 0.574 lo 72 
1.72 

--------~~------------~--~~---~-------------------------------------~---------RETURNS TO LAND, OVERHEAD, 
RISK ANO MANAGEMENT 6.65 

--------------:-~~--~~~~-~~~------.. ----~-~--~-----------------------------------
PANHANDLE ENERGY BUDGETS 

ENTERPRISE lfa AREA AND COUNTY li DETAIL '2Q IRIG. LEVEL Q LANO CLASS l 
GRAZING l '4ACH •. COKP. _l IRIG. SYSTEM .D PRICE VECT .l JNOIV. NUMBER _Q 
ANNUAL CAP.ITAL. MONT'l'f:. 6 
DATE PRINTED; 03/05/75 
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TABLE XXXVI (Continued) 

l 2 , ... ' 6 1 • 9 ·10 u 
~AN ... FH MAR APR MAY Jiii JUL· AUG . SEP. Oct·· NOY 

LINE 
NUN8£R .mo .UNITS PAOWCTION 

l liftEAT ', o.o .. o • .o o.a o.o o.o 16050 o.o o.o; o.o o,.o a.o 
2 GRAZING . a.°'· . a9.o!lf 0005 o.o o.o ··o;.o o.o o.o o.o o·~o 0.10 

DPUATING INPUTS RUE/UNIT 

ll WHEAT SEED o.o "a.a o.a o.o o.a 'a.o o.o o.o 0.7' 0.0 ·o.o 
l2 ~ITAOGIN o.o o.o o.o o.a. a.a o.o o.o 60.00 o,a o.o o,O· 
U CUSTOM -COMl INE . o.o .o.o o.o 0.0 . o.o i .. oo. o.o o •.• 0.0 o.o o.o 
l4 CUSTOM ~AULIN&· a.a .. o.o. o.o o.o o.o ic..so o.o o.o o.o o.o. o.a 
MACHINERY REQUIREMENTS TIMES OYER 

31 SWEEP o.o o.o. o.o o.o o.o loOO o.o 1.00 o.o o.o o.o 
39 ADD llEEOER o.a o~o . a.a o.o a.a o.o o.o .o.o loOO a,o o.o· 
40 DRILL ~Q/FERT .. o.o' o.o o.o o.o o.o o .• o o.o o .. o 1.00·. o . .o o.o 
41 ANHYDROUS APPL! C · o·.o o.o o.o o.o o.o o.o o.o o.a o.o oeo o.o 

PAN .. ANOLE ENERGY BUDGETS 

*"00 NAME .CHllNGES HAVE IEEN STORED lllTH THIS IUDGET .. • 

*"•NO COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET••• 

MONTHLY SUMMARY OF RECEIP-TS AND EXPENSES 
CATEGORY UNIT JAN FEB MAR APR MAY JUN JUI. AUG 

TOT AL RECEIPTS 
TOTAL EXPENSES 
REjURNS TO LAND, 

ANNUAL CAPITAL 

MACHINERY UBDR 

MC HINE 
TRACTOR I+ I 
S•EEP 
ROD WEEDER 
DRILL WOIFERT 
ANHYDROUS APPL IC 

OPERATION 

swEiP 
ROD WE!DIR 
DRILL WO/ RT 
SWEEP 

TOTAL 

ACRE 0.50 a.so a.so o.a o.a 33.82 o.o 
lCRE. 0.0 a~a o.o o.o o.o u.ao o.o 

LAIDR; ·CAPITAL, MlCHINERY, CVERHllDo RISK, AND MANAGEMENT 

.CQDE 

" 41 
.. 59 

61 
13. 

ODL, 

HR, 

o.o· o.o o.o o.o o.o o.o o.o 
uiiiii-REQUIKEMENTS IY llONTH 

o.o o.o o.o o,o o.o O.lZ o.a. 
MACHINERY FlXEC ANO VlRIULE COSTS PER HOUR 

OEPR INSUR, TAX TOTA.L FIXED REPAIP 
1.05 0.06 0.16. 1.21 a.12 
z.u 0.09 0.26 z.+a o. n 
o.ao 0.04 0.10 0,93 0.21 . I·"· 0.01 o. 21 1. 93 o.4+ 
o.56 0,03 0.01 o.c.c. o.n 

o.o 
' 8.15 

1.29 

0.12 

FUEL 
l.•9 
0.0 
o.o 
o.o 
GOO 

HEH TIMES LllllR MACHINE FUEL oOIL oLUI., FIXED COSTS 
·NO, DATE OVER HOURS HOURS REPAIR PIR ACRE PER ACRE 

.. +,H . . A!JG i.oo CIOl2Z 0.101 o.n o.61 
"•" SfP 1.00 o.u+ 0.094 0.21 a.H 
+,c.1 HP 1.00 0.211 0.119 Oo56 1,03 
..... 1 JUN lo 00 ..JlaW ...GJlll .Jla.U .JWl 

o.574 a.+1+ lo'4 2.n 
~ 

lZ 13 lit .u lC. l7 18 
DEC PRICE llEl.GHT UNIT ITEM TYPE CONT 

CODE CODE 

o.o 2,050 . o.o 2. 16 • 2. o. 
0,10 10.aoa o.o 10. ... 2. o. 

PRICE NUMBER UUT II EH TYPE CONT 
UNITS coot COOE 

o.o 5.000 o.o 1. 176. 3. o. 
o.o o.Ho a.a 12. 2llo 3. o. 
o.o 9.800 o.o 1. 305. 3. o. 
o.o 0.100 o.o 2. J06. 3, o. 

xxxxx xxxxx POWER MACH TYPE CONT 
U~IT COIJF. 

o.o o.o o.o .... 41. 4, o. 
o.o o.o ·o.o .... 59, .... o. 
o.o o.o o.o 4. 61. 4. o. 
o.o o.o o.o .... 13. .... o. 

MAC HI NERY COMPL EM ENT 
EQUIPMENT COMPLEMENT 

-----------------------------
SEP OCT NOV DEC TOTAl 
o.o o.a 1.00 1.00 37.32 
4.58 o.o o.o o.o 25.14 

12.18 
------------------------------

3.44 o.o o.o o.o 10.73 
--------------------

Q,3] o.o o.o o.o o.57 
-----'iiif'Ai:-----------------------------

we. VARIABLE INT. , .. fTIM[ 
0.22 2... 1.06 1.00 
o.o o.83 1. 57 0.10 
o.o 0.21 0.60 o.~~ 
O.O O.lt't 1.24 0.18 
o.o o.J·7 0.43 0.26 

-------------------------------



TABLE XXXVII 

DRYLAND WHEAT, SANDY LOAM SOIL 

CATEGORY UNITS PRICE QUANTITY VALUE 
-,----~-----~~----.-----~~---------~-~--------""'."""'*-~-------~---~--------
PRODUCTICN: 

WHEAT 
GRAZING 

TOHL RECEIPTS 

BU• 
AUMS 

2.050 
io.ooo 

16.500 
0.350 

33. 82 
3.50 

37.32 
-----------------------------------~~----------~~----!----------------~---------OPERATING ·INPUTS: 

WHAT SEED 
tdUCGEN 
CUSTOM COMBINE 
CUSTOM HM.JUNG 
TRACTOR FUEL COST 
TRACT REPAIR COST 
TRACTOR LUBE COST· 
EQUIP REPAIR COST" 

TOTAL OPERATING COST 

eu. 
LBS. 
ACRE 
BU. 
ACRE 
ACRE 
ACRE' 
ACRE 

5.000 
0.140 
9.800 
0.100 

0. 750 
60.000 

1.000 
16.500 

3. 75 
8. 40 
9.80 
1.65 
o. 78 
0.38 
o. 12 
o. 21 

25.14 
---------------:--~...,-+'.~~~--------~----------------------------------------
RETURNS. f.Q l-AND9l.A8eR1.CAPIUL ,MACHINERY t 

OVERHUD,RISK;AN.D f'ANAGEMENT 12. 18 
------~----~--.. --~.~--~--------"'!!-------~-----------------.------------"":"----
C.IPITAL COST: 

Af\NUAL OPEIUHNG CAP ITAL 
TRACTOR INVESTMENT · 
EQUIPMENT INVESTMENT 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 

10. 732 
5.550 
5.954 

1. 07 
o. 56 
0.60 
2. 22 

------------·~--~--~---~----~-~---------------------------------------~------RETURNS TO LANO, LABOR, MACt;INERY, 
OVER~EAO, RISK ANO MANAGEMENT 

-------------------------~-----------------------------------------------------OWNERSHIP COST: (CEPRECIATION, 
TAXESt INSURANCEI 

TRACTOR 
EOJ IPMENT 

TOTAL "OWNERSHIP COST 

DOL. 
DOL. 

0.66 
0.93 
1. 59 

---------~------..,.---~-----~----------------------------------------------------RE~URNS TC L.tNo,· LABCR, OVERHEAD, 
IH SK AND MANAGEMENT 8.37 

------------·---------------------·------~~--------~---------------------------LABCR cosri 
MACHINERY LABOR 

TOTAL LABOR COST 
3.000 o.574 1.72 

lo 72 

----------------------~----~---·----------------~~---------------------- ... ----RETURNS TO LANO, OVERHEAD, 
RISK ANO MANAGEMENT 6.65 

-----------------------~-------------------------------------------------------. 
PAl\HANOLE ENERGY BUDGETS 

ENTERPRISE IQ AREA AND COUNTY 12 DETAIL D~ IRIG. LEVEL Q LANO CLASS a 
GR.IZING l HACH. COMP. _l IRIG. SYSTEM ll PRICE VECT l INOIV. NUMBER _Q 
ANNUAL CAP IT AL MONTH: 6 
DATE PRINTED: 03/05/75 
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TABLE XXXVII (Continued) 

. 1 2 3 4 ' 6 1 s 9 10 11 lZ 13 l .. l5 lb 17 18 
. JAii . FU l\AR APR MlY Jiii JUL AUG SEP OtT NOV DEC PRICE WEIGHT UNIT lTF.H TYPE CONT 

LINE CODE COUf 
PRCDUCTICN NUMBER OF UNITS 
1 WH~AT o.o o.o o.o o.o o. 0 16.50 o.o o.o o.o o.o o.o. o.o 2.050 o.o ~. 76. 2. o. 
Z GRAUNC Oo05 o.os 0•0' o.o o.o o.o o.o o.o o.o o.o 0.10 0.10 10.000 o.o LO. 9cJ. z. o. 

DP!RnlllG INPUTS RAT el UNIT PRICE NU~BER UNIT ITEM TVPf CONT 
UHi rs cuot• COOF 

.11 WHEAT SEED . o.o. o.o o.o o.o o.o o.o o.o o.o Oo 1' ·o.o o.o o.o 1.000 o.o 2. 176. 3o o. 
12 MUDGEN o.o o.o o.o· o.o o.o o.o o. 0 60.00 o·.co o.o o.o o. 0 0.140 o.o 12. 211. 3. o. 
l3 CUSTOM CDMllNE o .• o . o.o p'.o o;o o.o 1.00 o.o ,o.o o.o o.o o.o o.o 9.800 o.o 1. 30!). 3. o. 
14 CUSTOM HAUL ING o·.o o.o. o.o o.o o.o. 16.50 o. 0 o.o o.o o.o o.o o.o 0.100 o.o l. :l06. 3. o. 

MACHINERY REQUIR!MENTS T !MES OVER xxxxx xxxxx POWEf MACH T~P£ CONT 
LI-~! T CJDE 

39 SWEEP o.o o.o o.o o .. c o.o 1.00 o.o 1.00 o.o o.o o.o o.o o.o o.o 4. 'd. 4. o. 
39 ROD WEEDER o.o o.o o.o 0.0 o.o o.o o.o o.o i.oo o.o o.o o.o o.o o.o ... 5''· .. o. 
•O CRILL WO/FERT o.o o.o. o.o o.o o. 0 o.o o.o o. 0 l.oo o.o o.o o.o o.o 0 .o ~. 61. .. . o • 
41 AllHYOPOUS APPLIC 07JJ o.o o.o o.o o.o 0 .o o.o o. 0 o.o o.o o.o o.o o.o o.o ... n. .. o. 

PANHANDLE ENE-GY BUDGETS MACHINERY COfolPLEtlENT 
EQUIPll!'NT CCIMPLH•ENT 

... ~O NAKE CHANGU HAVE HlN STORED WITH THIS BUDGET ... 

•••NC COltPLEMENT CHANGES HAVE BEEN STORED WITH THd. IUDGET .. O 
---------------------------·----... ---------------

CATEGORY 
TOTAL RECEIPTS 
TOlAL EXPENSES 
RETURNS TO LAND, 

ANNUAL CAPITAL 

MAC~INERY LAl!OR 

~AC HINE 
TRACTORl4 I 
SWEEP 
~DC WEEDER 
ORllL WO/FEAT 
ANHYDROUS APPLlC 

DFEUTIDN 

'SW'EEP--
RDO •EEDER 
DRILL WO/FERT 
SWEEP 

TOTAL 

MONTHLY SUMMARY OF RECEIPTS AND EXPENSES .. 
UH IT JAN FE 8 KAR APR MAY JUN JUL 
ACRE 0.50 0.50 0.50 O.O O.O 33.82 O.O 
AC.RE o.o o.o o.o o.o o.o 11.ao o.o 

LABOR, CAPITAL, MACHINERY, OVERHEAD, RISK, AN) MANAGEMENT 

DOL. o.o o.o o.o 0 .o o.o o.o 

LABOR REQUIREM£NTS av MONTH 
HR, o.o o.o o.o o.o o.o o.u ~.O I 

MACHINERY FIXED AND VARIABLE COSTS PER HOUR 
CODE DEPR INSUR.. ux. TOTAL F IXEO REPAIR 

4 1.05 0.06 0.16 l. 27 0.12 
41 2.12 0,09 0'.26 z,4a o. 83 
59 a.so 0.04 0.10 0.93 0.21 
61 1.65 0.01 0.21 1.93 o.•4 
73 o.56 0,03 0.01 0066 0.37 

AUG 
o.o 
8.75 

0.12 

RIEL 
1.49 
o.o 
o.o 
o. 0 
o.o 

ITEM. TIMES LASOR MACHINE FUEL,Otl,LUB., FIXED COSTS 
NO;. . DATE OVER ICUOS HOVRS REPAIR PER ACRE PER ACRE 

4,_4~--~ A_UG 
4,59 SEP 
4,61 SEP 
't,41 JUN 

l.Oo 0.122 0.101 
1.00 0.11"° o.·o9.\ 
1.00 0.211 0.179 
1. 00 .Jl....lZZ ...lla.Jll.l 

o.574 o.414 

0.35 
o. 21 
0.56 

-11.:ll 
l. 54 

0;67 a.,, 
l.03 

-11.il 
2 .74 

SEP 
o.o 
4.59 

o.n 

OCT 
o.o 
o.o 

o.o 

NOV 
1.00 
o.n 

o.o 

o.o 

ne.c 
1 ,0(1 

o.o 

o.o 

"· 0 

lOTAL 
37. 32 
€5 .l't 
12.18 

10.13 

o.H 
--------iiiTiil"----------------------------

LU8 • VARIARlE JNr. H'>/T !ME 
0.22 z.4• l.Vb l.OO 
o.o 0.93 1.57 o.1r. 
o.o O.ll 0.60 1).09 
o.o ·o.44 lol4 o.1a 
o.o 0.37 0.43 1).26 

·----------------------- -----------------



TABLE XXXVII I 

DRYLAND GRAIN SORGHUM, CLAY LOAM SOIL 

CATEGORY UNITS PRICE QUANT[TY VALUE 

---------·----.... ---~--------...------~-----~--.-~-------------------·-----------PRODUCT IGN: 
i-1LC 
MILO STUBBLE 

TOTAL RECEIPTS 

CWT• 
AUKS 

2.340 
6.000 

11. 000 
0.750 

25. 74 
4.50 

30.24 
-----------~-,..------~-~---~---~---.---~-------~~--------------------------
OPERATING INPUTS: 

MILO SEED 
CUSTOM COMBINE 
CUSTOM HAULING 
TRACTCR FUEL COST 
TRACT REPAIR COST 
TRACTOR LUBE COST 
EQUIP REPAIR COST 

TOTAL OPERATING COST • 

LBS. 
ACRE 
CWT. 
ACRE 
ACRE 
ACRE 
ACRE· 

0.210 
10.000 
0.100 

4e000 
i.ooo 

11.000 

l. 08 
.10. 00 

1.10 
1.62 
0.19 
0.24 
o. 37 

15.21 -----------~~--·~-"""-·~~--~------.. ----------~-----------""!"- -- ------------------
RETURNS TC LAhO,LABOR,CAPIT.ei..~MACliINERY, 

OVERHEAO,RISK,ANO ~ANAGEMENT 15.03 

---------------~-~--~""!'--,~-----------~---------:---------------------------CAPITAL COST: 
ANNUAL O·PEUTJN.G CAPITAL 
TRACTOR INVESTMENT 
E~UI PMENT INVESTMENT 

TCTAL INTEREST CHARGE 

0.100 
0.100 
0.100 

1.626 
11. 563 

7.957 

0.16 
1. 16 
o.eo 
2.11 

----------~ ... ·-------"'!'·---.. "!'0---------~----... ----;t--~---------·---- ... ""'--------
RETURNS TO LAND, LABOR, MACHINERY, 

OVER11UD, RISK AND MANAGEMENT 12.92 

-------------~--------~-~-~-.----~-·-~---~--------------------------~~--------OWN ERStHP COST& C DEPRECU Tl ON t 

TAXES, INSUR~NCEI 
TRACTOR 
E~UIPMENT 

TOTAL CWNEPSHIP CCST 

. DOL. 1. 38 
OOL. 1. 26 

2. 65 

--------~-------~-~---~------------------------------~-----------------------R ETUR ~S TC LANO, LABOR, OVERHEAD, 
. RISK A~O ~ANAGEMENT 10. 27 

------------~-------~--------------------------------------------------~-------
LABCI< COST: 

~ACHINERY LABOR 
TOTAL LABOR COST 

HR. 3.000 1.195 3. 59 
3.59 

-------------------~---,--.~----------------·-----~-----------------------------
RETURNS TO LAND, OVERHEAD, 

RISK AND MANAGEMENT 6.69 

-------------------------------------------------------------------------------
PAN~ANCLE ENERGY BUDGETS 

ENTERPRISE 1J AREA ANO COUNTY l,g DETAIL QQ IRIG. LEVEL .!l LANO CLASS !2 
GRAZING .Q f'ACH. CCMP .• _,l IRIG. SYSTEM .Q PRICE VECT l INDI v. NUMBER -l 
ANNUAL CAPIT Al MONTH: 10 
DATE PRINTED: 03/05115 
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TABLE XXXVI II (Continued) 

l 2 3 4 ' 6 1 • 9 10 ll 12 13 lit L5 L6 L7 11 
JAN FU MAR APR MAY JUN JUL AUli SEP OCT NGY DEC PRICE WEIGHT UNIT lll!M TYPE CONT 

LIN! coo~ COJIE 
PRODUCTION NUMIER Of UNITS 

1 MIL'O .o.o o.o o.o o.o o.o o.o o.o o.o o.o u.oo o.o o.o Zo3lt0 o.o 16. n. 2. o. 
2 Ml LO STUllL E o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 0.25 o.5o o.o 6.000 o.o 10. Ls·r. z. o. 

OPERATING INPUIS RATE/UNIT PRICE NUMBER UNIT \TEH TYPF CONT 
UNITS Cu DE COil~ 

ll MILO SEED . o.o. o.o o.o o.o o.o <\.OO o.o o.o 0.0 o.o o.o o.o 0.210 o.o 12. 113. 3. o. 
U CUSTOM COMBINE . o.o o.o o.o o.o o.o o.o o.o o.o o.o 1.00 o.o o.o 10.000 o.o 1. 3C5. 3. a. 
13 CUSTOM HAULIN~. o.o o.o o.o o.o o.o o.o o.o o.o o.o u.oo o.o o.o 0.100 o.o L&. 306. 3. o. 

MACHINERY REQUIREMENTS TIMES OVER xxxxx KXXXX Power< HACH TYPE CONT 
UNIT t011E 

31 OFFSET OISK o.o o.o 1.00 1.ao o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o.o "· 3·r. "· o. 
39 CHISEL o.o o.o i.oo o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o .. 42 • 4. o. 
40 OFFSET DISK o.o o.o o.o o. 0 o. 0 1.00 o.o o.o o.o o.o o.o o.o o.o o.o "· 37. 4. o. 
H CUL Tl HODER PLNT o.o o.o o.o o.o 0 .o 1.00 o.o o.o o.o o.o o.o o. 0 o, 0 o.o 4. 67. .. o • 
42 ROW CUL TIVATIIR o.o 0.0 o.o o. 0 o.o o •. o 1.00 o.o o.o 0 .o o.o o.o o.o o.o "· l't!i. "· o. 

PAllHANOL& ENERiY l!UOGETS MACHI NERY COMPL EHt;ttT 
EQUIPMENT COHPL EH ENT 

•••HO NAM! CHANGES HAVE BEEN STORED ~ITH tHIS IUDGET••• 

... ~C COMPLEMENT CHANGES HAVE IEEN STClltED WITH THIS l!UDGET .. • 

MONTHLY suM'M'AiiYiiFR"Ecmu ANO eii'PENSes ---------------------------------------------
CUl!GORY 

TOTAL RECEIPTS 
TOT.AL EXPENSES 
RETURNS TO LAhO, 

UNIT JAN FEB HAR APll HAY JUN JUL AUG SEP OCT NOV OEC TOTAL 
.1.c.Re o.o o.o ."o.o o.o o.o o.o o.o o.o o.o 21.21t 1.00 c.o 30.21t 
ACRE O.O O.D L.OO 0,40 O.O 2.0L 0.70 D.O D.O LL.LO O,O 0,0 15.2L 

LAISORt CAPlTA., MACHINEl'V, OVER~EAO, RISKt .t.ND MANAGEMENT 15.03 

·--------------------------
ANNUAL CAPITAL 

MACHNERY LABCR 

MACHINE 
TRACTDRl41 
OFFSET DISK 
CHlSEL 
OFFSET DISK 
CUL TllEDOER PLNT 
ROW CULTIVATOR 

OPERATION 

OFFSET DISK 
CHISEL 
OFFSET DISK 
OFFSET DI SK 
CULT !BEDDER PLNT 
,OW CULi IVATOR 

TOTAL 

DOL • o.o o.o o. 58 o. 20 o. 0 o.67 0.11 o.o o.o 0 .o o.o o.o 

LABCll REQUIREMENTS BY HDNTH 
HA• O,O O.O 014,l 0.16 010 0.34 0.29 o.o o.o o.o o.o o.o 

MACHINERY FIXEDiNDVARIAILE COSTS PER HlllR ----1iii;;i:------------------------------
CCDE DEPR INSUR1 ux TOTAL FIXED REPAIR FUEL Lue. VARIABLE INT. '"''TIHE 

4 1.05 O.Ob 0.16 1.21 0.12 1149 0.22 2.44 1.00 1.00 
37 1.66 0.01 o. 21 1. 94 o.u o.o o.o 0.4-3 L1.?4 0,13 
42 o.s2 0.02 0106 0.01 01 lit 0. 0 o.o 0.1... 0.19 0.21 
37 1.66 0.01 0.21 1191t O.lt3 o.o O.O 0,43 L.24 0.13 
67 1.24 0.05 0.13 l.•2 0.11 o.o o.o 0.11 o.a2 0.15 
45 Oe60 0.03 0.01 0.10 0.25 o.o o.o 0,25 0.4~ 0.24 

ITEM TIMES LABOR MACHINE FUEL10IL,LUB., FIXED COSTS 
NO. DATE OVER HOURS HCIUllS REPAIR PER ACRE PER ACRE 

,..,37. HAR 1.00 0.157 ·0.129 O.lto 
0.59 
O • .\O 
o.1to 
0.52 

o. 74---------------------------------... ------------
't,·42 MAR 
'ti3l APR 
4,37 JUN 
4,·67 JUN 
4tlt5 JUL. 

l. co 0.25't 0.210 
1.00 0.157 0.129 
i .oo O.L57 0.129 
L.oo Ool84 o.L52 
1. oo ...a.2J!a ...a.2.la 

L. L95 c.9es 
...o.:ni 

3.03 

0.15 
0.74 
Oe11t 
o.n 

_JlJ.2 
lt.60 

------------------------------------------



TABLE XXXIX 

DRYLAND GRAIN SORGHUM, SANDY LOAM SOIL 

CATEGORY UNITS PRICE QUANTITY VALUE 
---.---------~----~--------~-------------.-~ .. -------"!---------
PROCUCTICN: 

MILO 
MILO STUBBLE 

TOT AL RECEIPTS 

· CWT. 
AUMS 

2.340 
6.000 

21.000 
0. 750 

49. lit 
4.50 

53. 64 -------------..-----------------------------------------·----------
OPERATING INPUTS: 

lollLO SEED 
NITROGEN. 
INSECT IC IDE 
CUSTCH CCl'BINE 
Cl:STOM HAULING 
TRACTOR FUEL COST 
TRACT REPAIR COST 
TRACTOR LUBE COST · 
EQUIP REPAIR COST 

rnTAL OPERATING COST 

LBS. 
LBS. 
ACRE 
ACRE 
CWT. 
ACRE 
ACRE. 
ACRE 
ACRE 

0.210 
0.140 
2. zoo 

10.000 
0.100 

4.000 
50.000 

l.OCO 
1.000 

21.000 

l. 08 
1.00 
2.20 

10. 00 
2 .10 
l. 62 
o. 79 
0.24 
o. 37 

25.41 

----------------~-..~~-~---------~---....-------~------~·----------------------
RETURNS TC LA~DtLABOR,CAPITAl.,MACHINERY, 

OVERHEAO,RISK,ANO MANAGEMENT 28.23 ____ _.~--~,...-. ....-~--~~~-~~~---~~---~--~---.---...;------411!'---~"'!"~--------:----------
CAP ITAL COST: 

Af\l\'UAL OPEUTING CAP IT A.L 
TRACTOR INVeSTMENT 
EtUIPMENT I~VESTMENT 

TOJAL INTEREST CHARGE 

0.100 
0.100 

·0.100 

5.093 
11. 563 

7.957 

o. 51 
1. 16 
O.BO 
2. 46 

--------.-~-~------------~~-----.~~.;.---~ ... ...,.-~-------·-----...... --------------------
KETURNS TO LAND, LABOR, MA.Ci-.INERY, 

OVEflttuo., RISK Af!ID HANAGEt4ENT 25. 77 ____ .;.·-·------~--~--~~-~--.....--....:--------~-------,;.._ _________________________ _ 
CWNERSHIP COST: fDEPR EC lAT ION, 
TAXES, INSURANCEI 

TRACTOR 
E WI PH ENT 

TOTAL OWNERSHIP COST 

DOL. 
OOL. 

1 .38 
1.26 
2. 65 

--~-----------~------~--------~~----------------------~---------------------
RETURNS TC LANO, LABCR, OVUHUO, 

RISK AND MANAGEMENT 23. 13 

-----------------·--~--------------------------~-------------------------------LABCR COST: 
~ACHINERY LABOR 

TOTAL LAl!OR COST 
HR. 3.000 lo l 'i5 3. 59 

3.59 
-------~----·----------------------~--------------------------------------
RETURNS TO LANO, OVERHEAD, 

RISK AND MANAGEMENT 19.54 

-------------------------------------------------------------------------------
PAN~ANCLE ENERGY euoGETS 

ENTERPRISE .U AREA AND COUNTY .lQ. DETAIL .Qg IRIG. LEVEL 12 LANO CLASS ll 
GRAZING. Q MACH. COMP.; _l, IRIG. SYSTEM Q. PRICE VECT 1 INOIV. NUMBER _g 
ANNU Al CAP IT AL MONHI ::10 
OAJE PRINfEO: 03/05/75 
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TABLE XXXIX (Continued) 

1 2 3 ~ 5 • 7 e • 10 
JAN FU MAR APR' •AV JUN JUI. AUG 'SFP OCT 

LINE 
PROWCTION HUllSER OF UNITS 
1 lllL'D o.o o.o o.o o.o o.o o.o o.o o •. o o.o, 21.00 
2 MILO STUSBLE o.o o.o o.o o.o o.o o.o o.o OoO' o.o 0.25 

OPOATING INPUTS RATE/UNIT 

11 ~ILO SEED o.o o.o o.o o •. o o.o 4,oo o.o o.o o.o o.o 
12 MTROGU :o.o o·.o o.o o.o 50.00 o.o o,o o,o o.o o.o 
13 INSECHCIDE '0•0 o.o o.o 090 o.o o.o 1.1>11 o.o o.o 0 .o 
14 CUSTOll COM81NE o.o o.o. o.o o.o o.o o.o o.o o.o o.o 1.00 
15 CUSTOll MAULIN& o·.o o.o o.o o.o o.o o.o o.o o.o 0.0 21.00 

MACHINERY REQUIREMENTS TIMES OVER 

38 OFFSET DISK o.o .o.a 1.00 1.00 o.o o.o o.o o.o o.o o.o 
39 CHISEL o.o o.o 1.00 o.o o.o o.o o.o o.o o.o o.o 
40 OFFSET DISK o.o o•o o.o o.o o.o t .oo o.o o.o o.o o.o 
41 CUL TIBEDDER PLNT o.o o.o o.o o.o o.o 1.00 o.o o.o o.o o.o 
42 POW CULTIVATOR o.o o.o o.o o.o o.o o.o 1.00 o.o o.o o.o 

PANHAMDLE ENERGY BUDGETS 

•••~O NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET .. • 

***f\O COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET••• 

MONTHLY SUMMARY OF RECEIPTS ANO EXPENSES 
. CATEGORY UNIT JAN FEB HAR APR HAY JUN JUL 

TOTAL RECEIPTS 
TOTAL EXPElSES 
RETURNS TO UNDo 

.ACRE O.O .O.O 0.0 0.0 O.O O.O O.D' 
ACRE o.o O.O 1.00 Oe'tO 1.00 2.01 2.90 

LABO"-t CAPITAL, HAC.HlNERY, OVERHEAD, ftJSt<t AND MANAGEMBllT 

11 
ND¥ 

o.o 
Oo50 

o.o 
OiiO 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 

AUG 
o.o 
o.o 

ANNUAL CAP IT Al DOL. o.o o.o o.5e o.zo 2.92 o.67 0.12 o.o 

1Z 
DEC 

o.o 
o.o 

o.o 
o. 0 
o.o 

• o.o 
o. 0 

o.o 
o.o 
o. 0 
o.o 
o.o 

SEP 
o.o 
o.o 

o.o 

13 14 H 16 17 18 
PRICE WEIGHT llNil ITF:M TYPE CONT 

CODE COUE 

2.3'~0 o.o 16. 1). z. o. 
6.000 o.o 10. 157, 2. o. 

PRICE NUMBER UNIT HEM TYPE CONT 
UNITS CODE CODE 

O.Z70 o.o 12. 171. 
0.140 o.o 12. 211. 
2.200 o.o 1. 240. 

10.000 o.o 7. 305, 
0.100 o.o u. 306. 

xxxxx xxxxx PJWER MA[ H 
UNIT C011E 

o.o o.o .. 37, 
o.o o.o .. . .. 
o.o o.o .. 37. 
o.o o.o .. 67. 
o.o o.o .. ·~. 

MACHINER't CO"PLEt\EfllT 
eautPMF.NT COMPLEMENT 

OCT 
50.64 
12.10 

o.o 

NOV 
3.00 
o,o 

o.o 

DEC 
o.o 
o.o 

o.o 

3. o. 
3. o. 
3. o. 
3. o. 

'· o. 
TYf'E cotn 

4. 
4 • 
4. 
4. .. 

o • 
o. 
o. 
o. 
o. 

TOTAl 
53.64 
25.41 
211.;n 

5 .09 
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---,-.-----LAii'iiitiiiiuiiiEiiiNTSBY MONTH ----------------------------------------
MACHINERY LABOR Ill. OoO OoO 0.41 0.16 o.o 0.29 o.o o.o o.o o.o o.o I .20 

•AC HINE 
TRACTORl4 I 
OFFSET DISK 
CHISEL 
OFFSET DISK 
CULTIBEOOER PLNT 
ROW CULTIVATOR 

OPERATION 

iii'f"SerDiSK 
CHISEL 
OFFSET 01 SK 
OFFSET DISK 
CULT IBEDOER PLNT 
ROW CUL Tl VATOR 

TOUL 

CODE 

• 31 
42 
37 
67 
45 

•ACHINERY FIXEC 
OEPR INSUR, 
1.05 0.06 
le66 0.07 
0•52 0.02 
1.66 0.01 
1.24 0.05 
0.60 0.03 

AND VAR I ABLE -CoSTSPeii"HOuR--------------------rurAL----------------------------
TAX TOTAL FIXED REPAIR FUEL LUB. VARIABLE INT. ,../TIME 
0.16 1.21 0.12 1.49 0.22 2... 1.0.. 1.00 
0.21 t.9lt 0.43 o. o o.o 0.4,3 1. 21t o .. t'.\ 
o.o• 0.61 0.14 o.o o.o 0.14 0.39 0.21 
0.21 1. •• c.o o.o o.o 0.43 1.24 0.13 
0.13 leltZ 0.11 OeO O.O 0.77 Oe82 0.15 
0.01 0.10 0.25 o.o o.o 0.25 0.45 0.24 

ITEM TIMES LABOR MACHINE FUEL,OIL,LUB., FIXED COSTS 
NO. DATE OVER HOURS HOURS REPAIR PER ACRE PEO ACRE 

4,:n 14AR 1.00 o.157 0.12• 

--0::\0 ______ Q.7_4 _______________________________ _ 

••• 2 KAR .1.00 0.254' a. 210 o.59 r.15 
4,37 APR 1.00 0.157 0.129 O.ltO O,. Jo\ 
,,., 37 JUN i.oo 0.157 0.1Z9 O.o\D 0.7<\ 
4-,.67 JUN 1.00 0.184 0.152 0.52 0.73 
lt,45 JUL 1.00 _Ila.Zill ..llJU _11.z.g ..Da.U 

1.195 o.qee 3.0J 4.60 



TABLE XL 

DRYL.AND SMALL GRAIN GRAZE-OUT, CLAY LOAM SOIL 

CATEGORY UNITS PRICE QUANTITY VALUE 

------------~----------~--------------------------~-------~-------------------PRO CUCT ION: 
GRAZED llHEAT 

TOTAL RECEIPTS 
AUMS 10.000 2.400 24. 00 

24.00 

-----------------------------------~-~-----------------------------------------CPERATING INPUTS: 
WHEAT SEED 
NITROGEN 
PHOSPHATE 
TRACTOR FUEL COST 
TPACT REPAIR COST 
TRACTOR LUBE COST 
EQUIP REPAIR COST . 

TOTAL CPERATI~G COST 

RETURNS TC L ANOr L ABORr CAP ITAL ,MACHINERY, 
OVERHEADrRISK,AND ~ANAGEMENT 

BU. 
LBS. 
LBS •. 
ACRE 
ACRE 
ACRE 
ACRE 

5.000 
0.140 
0.250 

1.000 
30.000 
30.000 

s.oo 
4.20 
7. 50 
1.20 
o. 58 
0.18 
0.25 

18. 91 

s. 09 

-------------------------------------------------------------------------------CAPITAL COST: 
AhhUAL C.PEUTING CAPIT Al 
TRACTOR INVESTMENT 
ECUIPMENT INVESTMENT 

TOTAL INTEREST CHARGE 

O. LOO 
0.100 
0.100 

14. 81 7 
8.558 
6.203 

1. 48 
0.86 
Oo62 
2. 96 

-------------------------------------------~--------------------------·--------RETIJRhS TC LA"D' lABCR, f!ACt<JNERY, 
OVERHEAD, RISK AND MANAGEMENT 2. 13 

---------·-----------------~-----~---------------------~-----------------------OWhERSHIP COST: IOEPRECIATICN, 
TAXES, INSURANCEl 

TllACTOR 
E!;UJPMEP\T 

TOTAL OWNERSHIP COST 

DOL. 
OOL. 

1.02 
o. 97 
1.99 

----------.-------------~---------------------------------------------------
RETURNS TO LANO, LABOR, OVERHEAD, 

RISK AND MANAGEMENT 0.14 
---:-----------------~~-~-~9!'----~-------------------------·------------------
LABCll COST: 

MACHINERY LABOR 
TOTAL. LABCll COST 

RETUR~S TO LAND, 01/EQHEAO, 
RISK A~O ~ANAGEMENT 

PANHANCLE ENERGY BUDGETS 

HR. 3.000 0.885 

ENTERPRISE 82 AREA ANO COUNTY J..O DETAIL .0.0 IRIG. LEVEL SJ LAND CLASS l 
GRAZING .fl MACH •. COMP. -1 IRlG. SYSTEM jJ PRICE VECT l INOIV. NUMBER _J.. 
ANl'\UAL CllPIT I'll MOl'\TH: 6 
DATE PRINTED: 03/05/75 

2.65 
2. 65 

-2. 51 
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TABLE XL (Continued) 

l 2 3 4 5 6 1 a 9 10 11 
JAN · FEI MAR APR •AY JUN JUL AU~ $EP OCT NOV 

LINE 
PROOUCTICN NUMSER Of IMITS 

l GRAZED WtiEAT ···' Oo06. o,.06 o.32 0.12 o.5o o.o o.o o.o o.o o .o 0.:12 

OPERATING INPUTS RATE/\lllT 

11 WHEAT SEED o.o O~Q o.o o.o o.o o.o o.o o.o 1.00 o.o o.o 
12 ~ITRDGEN o.o 11.0 o.o o.o o.o o·.o o.o 30.00 o.o o.o o.o 
13 PHOSPHATE lloO o.o o.o o.o o.o O.D o.o 30.00 o.o o.o o.o 

MAC~INERY REQUlllEllEllTS TIMES OVER 

38 CHISEL o.o o. 0 o.o 0•0 o.o 1.00 o.o o.o o.o 0 .o o.o 
39 TANDEM 0 UK o: .. o o.o o.o o. 0 o.o o.o 1. 00 o.o o.o o.o o.o 
40 SWEEP o.o o.o o.o o.o o.o o.o o.o 1.00 o. 0 o.o o.o 
41 ROD llEEOIR o.o o.o o.o o.o o.o o.o o.o o.o 1.00 o.o o.o 
42 CA UL llDI FERT . o.o o.o . o.o o.o o.o o.o o.o o.o i.ao o.o o.o 

PANHANDLE ENERGY BUDGETS 

•••Ml NA,.E CHANGES HAVE BEEN STORED lllTH THIS BUDGET* .. 

•••hO CO•PLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET• .. 

llllNTHL Y SUMM Alt Y OF RECEIP .. TS AND EXPENSES 
CAlEGOAY UNIT . JAN FE8 

TCTAL RECEIPTS ACRE 0.60 0.60 
TOTAL EXPENSES ACA.E o.o o.o 

JllAR APR MAY JUN JUL 
3. lO 8.20 5. 00 O.O O.o 
o.o o.o o.o 0.59 o.1t3 

AUG 
o.o 

12.05 
•ET.URNS TO LANDo UBORo CAPITALo MACHINERY, OVERHEAD t RI SK, AND HANAGEMF.NT 

ANNUAL CAPITAL 

MACHINERY LAl!OR 

-----
MACHINE 

TRACTOAl41 
CHISEL 
TANtEM DISK 
SWEEP 
ROD WEEDER 
DAILL WO/FERT 

OPERATION 

TANtEM DISK 
SWEEP 
ROD MEEDER 
OR ILL WO/FEAT 
CHLSEL 

TOTAL 

IJOL. o.o o. 0 o.o o.o o.o o.o 

LABOR REQUIREMENTS BY MONTH 
HR, o.o o.o o.o o.o o.o 0.25 0 .19 0.12 

MACHINERY FIXED AND VARIABLE COSTS PER HOUR 
CODE OEPR INSUR. TAX TCTAL FIXED R EPA!~ FUEL .. 1.05 0.06 0.16 1.27 o.n J.•9 
•2 0.52 0.02 0.06 0.61 0.14 o.o 
35 0.91 0.04 o. u 1.06 0.2. o.o 
"1 z.iz 0.09 0.26 2.48 0.13 o. 0 
59 o.ao 0.04 0.10 0.93 0.21 o.o 
61 1.65 0.01 0.21 1.93 0.44 o.o 

ITEM TIMES LABOA ~ACHINE FUEL.OIL,LUB., FIXED COSTS 
NO• DATE OVER HOURS HOURS REPAIR PER ACRE PE~ ACRE 

.4o.3~. JYL. 
lt,41 AUG 
o\,S9 SEP 
lt,61 SEP 
4t42 JUN 

i.oo 0.119 o.i1te 
1~00 0.122 0.101 
1.00 0.114 o. 091t 
1.00 0.211 0.119 
1.00 ..Jl.aZli ~.Q 

o.aas o. n1 

O.'o3 
0.35 
0.21 
0.56 

_.Q.5.j 
2.21 

0.64 
0•67 
o,39 
1.03 

-lla.ll 
3.lt6 

12 
DEC 

0.32 

o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o. 0 

SEP 
o.o 
5. 83 

0.33 

LUB. 
0.22 
o.o 
o.o 
o.o 
o.o 
o.o 

13 14 .15 16 11 18 
PRICE WEIGHT UNIT lTFlll TYPe tONT 

CO Pf to OE 

10.000 o.o 10. 1b. 2. o. 

PUCE NUM8fR UNIT ITEM TYPe: CONT 
UNI TS CODE COOE 

s.ooo o.o 2. 176. 3. o. 
0.140 o.o 12. 211. 3. o. 
o.2so o.o 12. 214. 3. o. 

XXX)(X xxxxx POW· ER HALH l )'Pf CONT 
UNIT .COllE 

o.o o.o. 4. 4~~. 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 

MACH1 NERY 
EQUIPMENT 

OCT 
o.o 
o.o 

o.o 

NOV 
3 .zo 
o.o 

0 .o 

o.o 

4. 35. 
4. 41. .. '"· .. 61. 

COMPL 04ENT 
COMPLEfo\ENT 

DEC 
3 .zc 
o.o 

o.o 

~.o 

4. .. 
4. 
4. 
4. 

o. 
o. 
o. 
o. 
o. 

TOTAL 
24.00 
ltl.'H 

5.1)9 

14.A2 

o.ee 
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-----roi'iii:-----------------------------
VARIABLE INT. ,.,/TIHE 

2.44 I.Ob i.oo 
0.14 o. 39 0.21 
Q.24 o.68 0.1~ 
0.83 l.S7 0.10 
0.21 o.uo o.ci;i 
D.44 1. 24 O. lH 



TABLE XU 

DRYLAND SMALL GRAIN GRAZE-OUT, SANDY LOAM SOR 

CATEGORY UNI TS PRICE QUANT[TY VALUE 
------------------------~-----------~---------------------------------- .. 
PRODUCTION: 

GllAZEO ,WMAT 
TOT AL llECE,IPTS 

AUMS 10.000 2.400 24.00 
24. 00 

----------------~------~--~~---------------------~----------------------~ OPE RAT ING INPUTS: 
atiEAT SEED 
NITROGEN 
Fl-OSPHAT.E 
T~ACTOR FUEL COST 
TRACT REPAIR COST 
HACTOR LUBE COST 
EQUIP REPAIR COST 

TOTAL OPERATING COST 

BU• 
LBS. 
LBS. 
ACRE 
ACRE 
ACRE 
ACRE 

5.ooo 
0.140 
0.250 

1.000 
30.000 
30.000 

5. 00 
4.20 
1.50 
l. 20 
0.58 
0.18 
o. 25 

18 .91 -----------------.... ~·-.. -~--~~---~-~----------'"'!-----~-----: __________________ _ 
RETURNS TO LANDtL A1¥JR t CAP IT Al ,MACHINERY, 

OVERHAO,R ISKrANO MANAGEMENT 
------~----------.:-------~----------~-~--~------------------------~---------
CAP ITAL COST: 

A~NUAL OPER~TING CAPITAL 
TllACTOR INVESTMENT 
EQUIPMENT INVES.TMENT 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 

14. 81 7 
a.sss 
6.Z03 

1.48 
o. 86 
0.62 
Z.96 

----------------~--~-~-~-~--~~---------------------~-----~-------------------RETURNS TO LAND, ~ABORr MACHINERY, 
OVERt;EAOr RISK AND fllANAGEMENT z. 13 

--------------------~--------------------~-------~----------------------------
UWNERS~IP COST: (DEPRECIATION, 
TAXES, 11\SU-RAhCEt 

TRACTOR 
HU I PH ENT 

TOTAL CWNE~SHIP C~ST 

DOL. 
DOL. 

i.02 
0.97 
le 99 

":-"-------.--~--------:----~--~-~----~--.. --~-----~-------.-----------~----
RETURNS TC LAND, LABOR, O\IERHEAO, 

RISK AND ,.ANAGEMENT o. 14 

--~---------------~----------.,_----~--------------------------------~---------LABCR COST: 
Mo\CHINEPY LABOR 

TOTAL LABOR COST 
HR• 3.000 o.ae5 2. 65 

2.65 

--------------------------·--------------------~~-----------------------------
RETURNS TO LAND, OVERHEAD, 

RISK AND MANAGEMENT -2.51 

---------~--------------~------------------------------------------------------

PAN~ANCLE ENERGY 8UDGETS 

ENTERPRISE 112 AREA ANO COUNTY U OE TAIL QQ JRIG. LEVEL Q LANO CLASS .8 
GRAZING b l'.ACH. CCMP. ~.l IRlGo SYSTEM .D PRICE VECT J lNOIV. NUMBER _l 
ANNUAL CAP IT Al MONTH: 6 
DATE PRINTE~: 03/05/75 

'l36 



TABLE XU (Continued) 

l z 3 ~ 5 6 1 8 9 10 
JAN PEI MAA APR HAY JUN JUL AUG SEP OCT 

LINE 
PRCDUCT ION NUllaE~ Of UNITS 
I. GRAZED NHEAT D,ot. 0006 o,3z o.az Do5D o.o o.D Do D D. 0 o.o 

, OPE~.U-ING. INpUTS ~ATE/UNIT 

11 WHEAT SEED o.o o.o o.o o.o o.o o.o o.o o.o l.oo ·o.o 
lZ hlTRDGEN 0<0 o.o o.o o.o o.o. o.o o.o 30.00 o.o o.o 
13 FliOSPH ATE o.o o.o o.o o•o o.o o.o o,o 30.00 o •. o o.o 

MACHINERY REQUH,EMENTS TIMES OVER 

38 CHISEL o.o. o.o o.o o.o o.o - 1.00 o.o o.o o.o o.o 
39 TANDEM DI SK o.o o.o o.o o.o o.o o.o 1.00 o.o o.o o.o 
40 SWEEP o.o o.o. o.o o.o 0.0< o.o o.o 1.00 o.o o.o 
41 ~OD WEEDE~ o.o o.o o.o o.o o.o o.o o.o o. 0 1. DD o.o 
42 DRILL· WO/FE~T .o.o o.o D.O o.o o.o o.o o.o o.o 1.00 0 .o 

PANliANDl.E ENERGY 8UOGETS 

.. 00 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET"*• 

*** H1 COPf PLE~ENT 

CATEGORY 
TOTAL RECE I Pl S 
TCTAL EXPENSES 
RET,URfriS TG LAND, 

ANNLAL CAPITAL 

MACHINERY LABCR 

CHANGES HAVE IEEN STORED WITH THIS BUDGET .. • 

MOli_!HI. Y SUl4HARY OF RECEIPTS ANO EXPENSES 
UNIT JAN FEB HAR APR MAY JUN JUL 
A:CJ\E 0.60 0.60 3.20 8e20 5.00 O.O 0.0 
ACRE O,O O.O O,O OoO O.O 0.5'1 0.43 

LABOR, C:APITl.L, HACHlffERYt OVERHEAD, R.ISK, ANO MAN.tGEHEtH 

DOL. o.o o.o a.o a.o o.o o.o o. 40 

LABOll REQUIREMENTS- BY MONTH 
HR. o.o a.o o.o o.o a.D 0.25 o. u 

11 
NOY 

0.32 

o.o 
o,o 
o.o 

o.o 
o.o 
o.o 
D.O 
o.o 

AUG 
D.O 

IZ.05 

10.04 

a.12 

IZ 
DEC 

o.32 

o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
DoD 
o.o 

SEP 
o.o 
5.83 

4.3B 

0.33 

1J 1-. 15 16· 
PRICE WEIGHT UNIT ITEM 

CQDE cone 

ID.ODD o,o 
,. 
ID. 1b. 

PR ICE NUMBER UNIT ITr"I 
UNITS CODl CO Of 

5.000 o.o 2. 1.70. 
o.uo o.o 12. 211. 
o.zso o.o 12. 214. 

xxxxx xxxxx P0111Efl HA.Cf-t 
UNIT COVE 

o.o o.o .. 42 • 
o.o o.o .. 35. 
o.o o.o .. 4lo 
DoO o.o 4. 59. 
o.o o.o .. 61. 

MA.CHINERY COMPLEMf-NT 
EQUIPMENT COMPLEMfNT 

OCT 
o.o 
o.o 

o.o 

NOV 
1.20 
o.D 

o.a 

OEC 
3,ZO 
a.o 

a.D 

11 18 
TYPF CONT 

z. o. 

TYPE CONT 

3. o. 
3. o. 
3. o. 

TYPE CONT .. 
4, .. .. 
4. 

o. 
o. 
D. 
o. 
o. 

TUT AL 
2 ... 00 
18.~l 
5.09 

l4 .82 

137 

------------------------
o.o a.a a.a o.ae 

MACHINERY FUEO ANO YAAIAILE cos rs 
PER.HOuR ___________ TCTAL ___________________________ 

~ACHINE 

TRACTOR HI 
CHISEL 
TANCEH DISK 
SWEEP 
ROD WEEDER 
DRILL WO/FERT 

OPE RATIO• 

TAiirniDISK 
SOEEP 
ROD WEEDER 
DRILL WO/FERT 
CHISEL 

TOTAL 

cooe· DEPR INSUR. TAX fOTAL FIXED REPAIR FUEL LUB. VARIABLE INT• MUT ~!"E 
4 1.05 o.oi. 0.16 1.z1 0.12 1,49 o.zz 2.4 .. 1.06 1.oi: 

4Z Do5Z 0.02 0.06 0.61 0.1~ o.o 0 .o 0.14 a.39 ci.21 
35 o.91 OeOlt o. u 1.06 0.2. o.o o.D 0.2. 0.68 J.1~ 
u 2.12 0.09 0.26 z.41 0.63 o.o o.o 0.83 1.57 c. lC 
59 D.ao 0.04 DolQ D.93 0.21 O.D O.D 0 .21 0.60 0 .09 
f)l 1.65 0.01 0.21 1,93 0.44 o. 0 D.O O.ft.'t 1.24 c .1? 

ITEM TIMES LA8011t MACHINE FUELtOILtl.UB., FIXED COSTS 
NO~c. -l!ATE OVER KIURS HOURS REPAIR PER ACRE PER ACRE 

•t35 JUL i.oo 0.179 
~--..,o'".-4-3-----.,,0-.i.-4,_.. __________ , _______________________ _ 

Oo 148 
•• 4l AUG i.oo o.uz 0.101 o. 35 o.67 
4t!H SEP i.oD 0.11~ 0.094 0 .. 21 0.39 
•·61 SEP 1.00 o. 217 0.179 o. 56 1.03 
4142 JUN 1.00 _a..Zli _g..z111 ..Jla~ ..llLll 

o.885 D.131 2. 21 3.\6 



TABLE XLI I 

CONVENTIONAL TILLAGE CORN GRAIN ON SANDY LOAM SOIL 
UNDER CIRCULAR SPRINKLER IRRIGATION 

CATEGORY UNI TS PRICE QUANTITY ~ALUE 

----------------~--------~--------------------------------------------
PRO CU CT ION: 

CCRN 
TOTAL RECEIPTS 

BU. 1.380 12C.OOO 165.6C 
165. 60 

--~-----~---------~~--..~-------------------~------------------------------CPERAT ING INPUTS: 
CORN SEED L.BS. 0.520 20. 000 10. ltO 
NITROGEN LBS. 0.300 100.000 30.00 
NITRCGEf\ LBS. 0.140 100~000 14. 00 
Pl-OSPHATE LBS. 0.250 50.000 12.50 
PliE-HEflGE HERB LBS. 2. 820 2. 000 5.64 
If'iSECTICIOE ACRE a.ooo lo 000 a. oo 
CUSTOM COMBINE au. 0.200 120.000 24.00 
CUSTOM HAULING BU. 0.100 120. 00() 12.00 
TRACTOR FUEL COST . ACRE 2. 69 
TRACT REPAIR COST ACRE 1.30 
TRACTOR LUBE COST ·ACRE 0.40 
EQUIP REPAIR COST ACRE o. 82 
Il<RIG FUEL COST ACRE 8 .13 
IflRIG LUBE COST ACRE 1. 63 
IRRIG REPAIR COST ACRE 10.25 

TOTAL CPERAT ING COST 141. 76 ---------------~.--------~---------------,.-------------------------------
RETURNS TO LANO,LABOR,CAPITAL,MACHINERY, 

OVERl-EADtR ISKt ANO MANAGEMENT 23. Bit 
--------------------------------.-,-------~·---------------------------------
CAPITAL COST: 

At.NUAL CPEflHING CAPITAL 
Tl<ACTOR INVESTMEf\T 
E'UlPMENT INVESTMENT 
IRRIGATION SYSTEM INVESTMENT 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 
c. 100 

42.633 
19. 173 
8.519 

96. 024 

4. 26 
l. 92 
0.85 
9.60 

16 .. 63 

----------------~--------------------~-----------------------~~---------------RETLRNS TO LANO, LABOR, MACHINERY, 
OVERHEAD, RISK AND MANAGEMENT 1. 20 

. . . 

--~--------------~----~--------------~------------~---------------------------
OWNERSHIP CCST: <DEPRECIATION, 
TAXES, INSURANCE) 

TRACTOR 
EQUIPMENT 
IRRIGATI-ON SYSTEM 

TOT AL CWNEJISHIP COST 

DOL. 
DOL. 
OOL. 

2.29 
1. 36 

25.05 
2B.70 

-------------------------·------------------------------------------~----------. . . ' ' . . . 
RETURNS TO LAND, LABOR, OVERHEAD, 

RISK AND MANAGEMENT -21.50 
-----------------------------------------------------'!9'--------~-------------
LABCR COST: 

l'ACHINEl<Y LABOR 
IRRIGATION LABOR 

TOTAL LABOR COST -, . 

HR. 
HR. 

3.000 
3.000 

2. OCJ4 
l. l't 8 

6. 28 
3. 74 

10.03 
---------------~--.-~-------------------~-------------------------------
RETURNS TO LAND, OVERHEAD, 

RISK ANO MANAGEMENT 

PANl-ANct..E ENERGY BUDGETS. 

ENTERPRISE 1.2. AREA AND COUNTY J..Z DETAIL .QD IIHG •. LEVEL .6 LAND CLASS .ll 
GRAZING .Z -P'llCH. CCMP. -1. IRIG. SYSTEM .!t PRICE VECT J. INOIV. NUMBER _y 
ANNUAL CAPITAL MONTH:lO 
DATE PRINTED: 03/05/75 

-31. 52 

138 
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TABLE XLII (Continued) 

l z 3 • 5 6 7 • 9 10 ll IZ 13 H 15 16 I 7 u 
Ull PEI MAR A'R MAY JUN JUL AUG SE• OCT NOV DEC PRICE WEIGHT UNIT IT.EM TVPf celllt 

HNE CUDE COOl 
'IOCUCTION IOJ~BER CF UNITS 
I CORN o.o o.o o.o o.o o.o o.o o.o o.o o,o lZQ.00 o.o o.o 1.380 o.o z. 1z. 2. o. 

OPERATING INPUTS RATE/IJUT Pat CE NUMBER UNll lTEPl f'YPE CONT 
UNI TS coo~ C:(lUfo 

ll CORN SUD o.o o.o o.o Ot.O zo.oo o.o o.a a.o a.o o.o o.a a.a o.szo o.o 12. Ill. 3, o. 
12 ~ITROGEN o-.o a.a o.a 1ao.oo o.o o.a o. 0 o.o o.o o.o o.o o.o 0.300 o.o 12. 211. 3. o. 
13 UUOGEN o,o o.o o.o o.o o.o o.o 50. 00 50.00 o.o o.o o.o o.o 0.140 o.o u. 211. 3, o. 
lit FHOSPHUE a;.o o.o o.o 50•00 o.o o.o o.o o.o o.o o.o o.o o. 0 0.250 o.o 12. 21;. ~. o. 
15 PRE-MERGE. Hllll o •. o O.O· o.o 1.00 o.o o.o o.o o.o o.o o.o o.o o.o 2.azo o.o 12. 2!14. 3. o. 
16 INSECTICIDE o.o o.o o.o a.a o.so o .• o o. 50 o.o o.o 0!·0 o.o o.o a.ooo o.o 1. 240, 3. o. 
11 CUSTOM COllllNE o.o o.o o.o o.o o.o o.o o.o o.o o.o 120.00 o.o o.o 0.200 o.o 2. 30~. 3. 0. 
18 CUSTOM HAUL I NG o.o o.o o.o o.o o.o o.o o.o o.o 0 .o 120 .oo o.o o.o 0.100 o.o 2. 306 •. 3, c. 
•AC~INERV REQllREMENTS TIMES OYER XkXXX xxxxx Pn.-EF: MAt.tl T'J?f CONT 

ll!\IT (,(\llf 

31 SULK SHIEDOU o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 1.00 o.o o.o o.o .. "'· .. .. 
39 DfFSET DISK o.o o.o 1.00 o.o o.o o.o_ o.o o.o o.o o.o 
40 CHISEL o.o o.o o.o 0.0 i.oo o.o o.o o.o 0•0 o.o 
41 tRY FUT SPREAD o.o o.o o.o l.00 o.o o.o a.a o.o o.o o.o 
42 ANHYDIDUS APPLIC o.o o.o o.o o.o o.o o.o i.oo 1.00 o.o o.o 
"3 SPRAYER o.o. o.o o.o o.o 1.00 o.o o.o o.o o.o 0 .o 
44 CUL TIHOOER PUIT o.o o.o o.o o.o 1.00 o.o o.o o.o o.o o.o 
45 FOURY HOE o.o o.o o.o o.o o.o i.oo o.o o.o o. 0 o.o 

'9 ACIN IRRIG WATER o.o o.o o.o 6.00 o.o 1.20 1.20 J.60 o. 0 o.o 

PANHANDLE ENHGY BUDGETS 

••••c NAME tH.-NGES HAVE IEEN STORED WITH THIS BUDGET• .. 

•••Ml COMPLEMENT 

CATEGORY 
TOTAL ~EtEIPTS 
TOTAL EXPENSES 
RETURNS TO LANO, 

ANNUAL CAPITAL 

CHANGES HAVE BEEN STORED WITH THIS BUDGET••• 

MCNTHL Y SUMMARY OF RECEIPTS ANO EXPENSES 
UNIT · JAN FEB MAR APR MAY JUN JUL 
AtRE O.O O.O O.O O.O 0,0 O.O 0.0 
ACRE o.o o.o o.~o 53.ltZ 16. 11 6. 73 17.1'9 

LABOR, CAPITA.Lt MACHIMERV, OVERHEAD, RISK, AND '4ANAGEMF..NT 

DOL. o.o o.o 

o.o 
o.o 
o.o 
o. 0 
0 .o 
o.o 
o.o 

o.o 

AUG 
o.o 

10. 78 

o.o o.o o.o 
o.o o.o o.o 
o.o o.o o.o 
o.o o.o o.o 
o.o o.o o.o 
o.o o.o o.o 
o. 0 O.D o.o 

o.o 

HU HI NE RV 
EQUIPMENT 

SEP OCT 
o.o 165.60 
o.o 10.00 

NOY 
0 .o 
o. ~3 

.. ;1 • .. "'··'• .. 11. .. "· z. 7·t. .. t; '· .. 51 • 

CO"'PL E~ENT 
COr-4PLUH'.NT 

oec 
1),.,0 

o.o 

o.o o.~9 o.o 

.. '· .. ~. .. c. .. o. . . ). .. o. .. ; . 

flJTAL 
165 .60 
141. 76 
.D.H4 

--------------u.eoR"iiEiiiilii eMENrsiiv --------------------------~ --- -·-- ---~-----
MACHINERY LABOR 
IR.R. JGATIOH LABOR 
TOT lil LAeOll 

IRR IGATIDN w•TeR 

MAC~INE 
TRACTORl21 
TRACTOIH't • 
STALK S~REODER 
OFFSET DI SK 
CHISEL 
ORV FEH SPREAD 
ANHYDROUS APPLIC 
S.PfUYER 
WLTl8EODE~ PLNT 
ROT ARY HOE 

OPERATION 

STALK SHR EODER 
DfFSET DISK 
ORY FEAT SPREAD 
CHISEL 
S PftAYEA 
CULTlBEODER FLNT 
ROTA.RY tiOE 
A h'HVDRCUS APPL IC 
ANHYDROUS APPLIC 

TOTAL 

MONTH 
Hlo o.o o.o 0.16 0.11 o.ao Oel9 o.n 0.31 o.o o.o 0.21 ·J,O 2.0~ 

111. o.o o.o o.o 0.31 o.o 0.37 0.31 0.19 o.o o.o o.o o.o I .2:~ 
HR. o.o o.o 0.16 0.42 a.ea 0.56 0.68 a.so o.o o.o 0.21 •J .. J 3,34 

------~---------~-- --------------------------------
INCH o.o o.o o.o 6.00 o.o 1.20 1.20 3.60 o.o o.o o.o o.o 2ir. .. {'I(' 

-----------------------------------MACHINERY FIXED ANO VARIAILE COSTS PEP. HOUR TOTAL 
CODE DEPR INSUR. TAX IOfAL FIXED ltEF"AIP FUEl LUB. VAPU8LE HH .. , . .,. 11 r,..,r 

2 0.11 o.o. 0.11 0.88 o. 50 t.Olt 0.16 L .. 69 o .. 7't l .. {10 

• 1.05 0.06 0.16 l .21 0.12 1.4'1 0.22 z ·"" l.Oo 1. ( c 
81 0.59 0.02 0.06 o.6e o. 33 o.o o.o o .. 33 o.3-'l a. Ltl 
37 1.66 0.01 O. Zl lo94 O.lt3 o.o o.o 0 .. 43 1.24 :..13 
•2 o.s2 0.02 0.0b 0.61 o.11t a.a a.a 0 .lit o .. 3q o. (.'l 

11 0.68 O.Ol o.oe o.ao 0.29 o.o o. 0 0.29 O.>l J.llll 
13 0.56 0.03 0.01 0.66 0.37 o.o o.o Q.37 0.43 IJ.Zb 
1' o.•o o.oz o.cs o.H o.u o.o o.o o.u 0 .. 31 0.30 
67 l·Z• 0.05 0.13 1. '2 O.H o.o o.o o.n o. 82 0 .. 15 
51 o ••• 0.02 0.06 o.56 1.98 o.o o.o 1.98 O. lu 0.16 

ITEM TIMES LABOR MACHINE FUEL,OIL .Lua.. Fl Xfn COSTS 
NO. DATE OYER HOUllS HOURS REPAIR PER ACRE PH ACRE 

It, el N0'4 
't, 37 MAR 

1:-0o o.211t 0.111 
1 .. 00 o.1s1 o.1z9 
i.oo o.u2 0.093 
1. 00 0.254 o. 210 
1. 00 o. 365 0.302 
1.00 O.lBlt 0.152 
l.oo o.u8 0.155 
1.00 0.310 0.257 
l oOO _llo.llll ..hZU 

o.5J 
0.40 
0.28 
0.59 
0.60 
o. 52 
0.12 
0.11 

0:6~------------------....-----------------------

It, 71 APR 
'tt't.2 MAY 
2r1't MAY 
+r67 MAY 
4r57 JUN 
't,73 JUL 

·4,73 AUG 
2.094 1.730 

_Q..ll 
s.22 

0 .. 1~ 
o. lb 
0 .75 
o.n 
G.73 
o.14 
0.9~ 

-'la.ii 
b.•z 



CATEGORY 

TABLE XLII I 

CONVENTIONAL TILLAGE WHEAT ON CLAY LOAM SOIL 
WITH SURFACE IRRIGATION 

UNITS PRICE QUANTITY VALUE 
-----------------~--~~---------_; _______________ _..; ________________________ _ 
PRODUCTION: 

WHEAT · 
GRAZING 

TOTAL RECEIPTS 

. BU. 
AUMS 

2.oso 
10.000 

55.0CO 
i.ooo 

112.75 
10. 00 

122. 75 

-------------------------------------------------------------------------------OPERATING INPUTS: 
WHAT SEED 
NITROGEN 
CUSTOM COMBINE 
Cl.STOH HAULING 
TRACTOR FUEL COST 
TRACT REPAIR COST 
TRACTOR LUBE COST 
EQUIP REPAIR COST 
IRRIG - FUEL COST 
IRR IG LU BE COST 
IRRIG REPAIR COST 

TOTAL OPERATING COST 

BU. 
LBS. 
ACRE 
BU. 
ACRE 
ACRE 
ACRE" 
ACRE 
ACRE 
ACRE 
ACRE 

5.000 
0.140 
9.1100 
0.100 

1.000 
100.000 

1.000 
55.000 

s.oo 
- 14. 00 

9. 80 
5.50 
lo 90 
0.92 
0.29 
o. 77 
4.21 
1.13 
4. 34 

47.86 
-----------------"'!'"'---~~-'P'!'------:----------------------------------·-------------
RETURNS TC L.tNO,LABOR.,CAPITAL,HACHINERY, 

OVERt-EAO,RISK,ANO MANAGEMENT 74.89 

------------~--~--~----~----------------------------------~-----------------CAPITAL COST: 
~NNUAL OPERATING CAPITAL 
TRACTOR INVESTMENT 
EQUIPMENT INVESTMENT 
IRR IGAT-ION SYSTEM INVESTMENT 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 
0.100 

22.009 
13. 5"7 
10.106 
59.580 

2.20 
lo 35 
1.01 
5.96 

10. 52 
-----------------------i-~-"'11!-------·---------------.-------.;---------

RETURNS TO L~O, LABOR, MACHINERY, 
CVERHEAD, RISK ~NO MANAGEMENT 64. 36 

---------------------~-:--------~-----------------------------------------------OWHRSHIP COST: IDEPRECIATICN, 
TAXES, INSURANCE! 

TRACTOR 
HUIPMEllT 
IRRIGATION SYSTEM 

TOTAL CWNERSHIP COST 

OOL. 
OOL. 
OOL. 

1.62 
1. 40 
9.41 

12.43 

------------------------~------------------------------------------------------RETURNS TO LANO, LABOR, OVERHEAD, 
RISK .tNO IONAGEHENT 51.93 ---------------------------...---------------------.--------.-------------------

LABCR COST: 
l'ACHINERV L~BOR 
IRRIGATION LABOR 

TOT.tL LAeOR COST 

HR. 
HR. 

3. 000 
3.000 

l.4CO 
o. 936 

4.20 
2.81 
7.01 

---------------------------------------------------------------~---------------- . -

RETURNS TO LANO, OVERHEAD, 
RISK ANO MANAGEMENT 

PANHNCLE ENERGY BUOG.ETS 

ENTERPRISE I~ AREA ANC COUNTY l2 DETAIL Qg tRtG. LEVEL 2 LAND CLASS l 
GRAZING J HACH. COHP.;_j UIG. SYSTEM !i PRICE VECT i INDIV. NUMBER _g 
ANNUAL C~FIT.tL MONTH: ~ 
DATE PRINTED: 03/05/75 

44.92 

140 



TABLE XL III (Continued) 

1 z 3 4 5 6 1 a 9 10 11 ~~'c 13 1' 15 lu 17 18 
JAN fEB MAR APR MAY JLW JUL AUG SEP OCT NOV PRICE WEIGHT UNIT 11(:4 TYPE CONT 

LINE CODE coo~ 
PRODUCTICN NUMBER OF UNITS 

l WHF.AT o.o o.o o•o 0.0 o.o 55.00 o.o o.o o.o o.o o.o o.o z.050 o.o z. 1 .. 2. o. 
2 'AA UNG o.zo o.zo 0.20 o.o o. 0 o,o o.o o. 0 o.o o.o o.zo 0.20 10.000 o,o lC, 6S, le o. 

CPE~ATING INPUTS UTEILW.IT PRICE NUMBER UNIT JH~ TYPE CONT 
UNITS CUDE curr: 

11 WHEAT SEED o.o o.o o.o o.o o.o o.o o.o o.o 1.00 o.o o.o o.o 5.000 o.o 2. l7t .. J. o. 
L2 MTAOIOEN o.o o.o o.o o.o o. 0 o.o o.o 100.00 o.o o.o o.o o.o 0.1.0 o.o 12. 211. 3. o. 
13 CUSTOM COMBINE o.o o.o o.o o.o a.o '·1.00 o.o o.o o.o o.o o.o o.o 9.soo o.o 1. 30~. 3. o. 
14 CUSTOM ~AUL ING. o.o o.o· o.o o.o o.o 55.00 0.0 o.o o.o o.o o.o o.o 0.100 o.o 2. 30f .• 3. o. 

Ml&HlNERV REQUIREMENTS Tll4ES O\IEA xxxxx xxxxx POWH MAl.!-t rvri: ClltH 
UNIT OWE 

38 CFFSET DISK o.o o.o o.o o.o o.o 1.00 o.o i.oo o.o o.o o.o o. 0 o,o o,o .. 37. '•· o. 
39 COTTON STRIPPER o.o o.o o.o o.o o.o o.o 1.00 o.o o.o 0 .o o.o o.o· o.o o.o .. 2''• , .. o. 
40 LAND PLINE o.o o.o. o.o o. 0 o.o o.o o. 0 0.50 o.o o.o o.o o.o o.o o.o .. 11. .. o • 
41 ANHYDROUS APPL IC o.o o.o o.o o.o o.o o.o o.o 1.00 o.o o.o o.o o.o o.o o.o 4, ·n. .. o • 
42 CUL Tl& EOOER TILL o. 0 o.o o.o o.o o.o o.o o.o o.o 1.00 0 .o o.o o.o o.o o.o .. Sl, .. o. 
'3 Cl.A. Tl BEDDER Tl LL 'o.o o.o o.o o.o o.o .o.o o.o o.o i.oo o.o o.o o,o o.o o.o 4, "· 4. o. 
•4 DRILL WO/FEAT o.o o.o o.o 0.0 o.o o.o o.o o.o 1.00 o.o o.o o.o o.o o,o .. 61. .. o • 

lt9 IClN IRIHG MATER O.O OeO O.O 1 •. 00 6.CO O.O o.o O.O 5e00 O.O 4.00 O.O 

PANHANDLE ENERGY BUDGETS 

**•~C fllAfl'E Ct!liNGES H.tVE BEEN STORED WITH Tt+IS BUDGET••• 

·***•O CO•PLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET .. • 

HONT HL Y SUMMARY 
CATEGORY UNIT JAN FEB 

T&TAL RECEIPT$ ACRE 2.00 2.00 
TOTAL EXPENSES ACRE o.o OeO 
RETURNS TO LANO, LABOR, CAPITAL, MACHINERY, 

OF REceiPrs AND EXPENSES 
MAR APR MAY JYM JUL 
z.oo o.o o. o ui. rs o.o 
o.o 1.61 3.23 1,5. 70 o.o 
OVERHEADt fl JSK, AND MANAGE"1ENT 

AUG 
o.o 

16.08 

MACHINERY COMPLEflllE11i!T l 
EQUIPMENT COMPLEMf:NT . I 

SEP OCT 
o.o o.o 
9.08 o.o 

NOV 
2.00 
2.15 

~Et 
z.oo 
o.o 

to TAI 
122.15 

41.f:lf. 
74.89 
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-------------------------------------------
•NNUAL CAPITAL OOL. o.o o.o o.o 0.21 0.21 o.o o.o 13.40 6.81 o.o 1.26 o.o 22-.'ll 

------------------------------LABOR REQUIREMENTS BVMONfH 
MACHINERY LAeOR 
JAR IGATION LA-
TCHL LABOR 

IRRIGATION WATER. 

~Att'INE 
TRACTORCltJ 
OFFSET DIS~ 

.. . i:OliE 
4 

37 
17 
73 
51 
51 
61 

L.AtW PLANE 
ANHYDROUS APPL lC 
CULTIBEOOER TILL 
CULll8EDDER TILL 
DRILL WO/FERT 

HR. o.o o.o 
HR. o.o o.o 
HR. o.o o,o 

INCH o.o o.o 

MALHINER Y FI XEO 
. OEP« . INSUR • 

i .o5 0.06 
1.66 0.07 
0.61t 0.06 
0.56 0.03 
0.69 0.03 
0.69 0.03 
J.•65 0.01 

o.o o.o o.o o.16 0 .o 0.75 o ••• o.o o.o o.o L .40 
o.o· 0.1. o.n o.o o.o o.o o.zo o.o 0.21 o.o 0.9ft. 
o.o 0.16 o. 31 0. l6 o.o o. 75 o. 75 o,o o.z1 o.o Z.34 

o.o 3.00 o.oo o.o o.o o.o 5.Do 0 .O It.Oil o.o ta.oo 
ANO v 'AR!Aii:EtoSi'SPeRHOiiR __________ TOTAL ______________________ -

TAX TOTAL FIXED REPAlfl FUEL LUB. VARIABLE TNT. H<./10117 
0.16 1.21 0.12 1.49 0.22 2.1t4 i.oo i.oc 
0.21 1.94 O.lt3 D.O O.O 0.43 l.24 O. l?-
0.13 0.81t l.15 o.o o.o 1.15 l.03 0.47 
0.01 0.66 0.37 o.o o.o 0.37 0.43 0.2b 
0.09 o.eo 0.95 o .. o o.o o.9S o.!>1 r.11 
0.09 o.oo 0.95 o.a o.o o.c,i~ o.s1 n.11 
0.21 l •93 O.lt't O.O 0 .o O.'t-t 1. Zit 0.1 E\ 



TABLE XLIV 

CONVENTIONAL TILLAGE CORN SILAGE ON SANDY LOAM SOIL 
UNDER CIRCULAR SPRINKLER IRRIGATION 

CAHGCRV UN lT S PRICE QUANTITY VALUE 

----------------~----------------~------------------..--------------------------PROCUCT ICil'U 
CCRh SILAGE. 

TOTAL RECEIPTS 
TONS 5.500 20.000 110. 00 

110.00 

---------------------~--~---------------------------~---------------~----------OPERATING INPUTS: 
SILAGE SEED 
NITROGEN 
NITROGEN 
Pl-OSPHATE 
P l<E-MERGE HERB 
INSECTICIDE 
TRACTOR FUEL CQST 
TRACT REPAIR COST 
TRACTOR LUBE COST 
E'iU IP REPAIR COST 
IRRIG FUEL COST 
lllRIG LUBE COST 
IRRIG REPAIR COST 

TOTAL OPERATI~G CCST 

RETURNS TC LANO,LABOR,CAPITAL,MACHINERV, 
CVERHEADtRISK,ANO MANAGEMENT 

CAPITAL CCST: 
ANNUAL OPERATING CAPITAL 
TRACTOR INVESTMENT 
EQUIPHE~T INVESTMENT 
IRRIGATION SYSTEM INVESTMENT 

TOTAL INTEREST CHARGE 

RETURNS TO LAND, LABOR, MACHINERY~ 
OVERl-EAO, RISK AND MANAGEMENT 

OWNERSHIP COST: IDEPREClATION, 
TAXES, INSURANCEI 

TRACTOR 
EQUIPMENT 
IRRIGAllCN SYSTEM 

TOTAL CWNEllSHIP COST 

LBS. 
LBS. 
LBS. 
LBS. 
LBS. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

OOLo 
OOL. 
COL. 

0.520 
0.300 
0.140 
0.250 
2.a20 
a.ooo 

0.100 
0.100 
0.100 
0.100 

20.000 
100.000 
100,000 

50 .ooo 
2.000 
l.ooo 

32.279 
18 .bl H 

9.'t35 
90. 024 

10.40 
30.00 
14. QO 
12. 50 
s. 64 
a. oo 
2.62 
1.27 
o. 3q 
O.Sl 
a. 13 
1.63 

10. 25 
105. 64 

4. 36 

3. 23 
1.86 
o. 94 
9.60 

15.64 

-u..21 

2. 23 
1. 49 

25. 05 
28. 76 -------------------------.---------------------------------------------- -~-· ---

RETURNS TC LANO, LABCR, OVERHEAD, 
RISK AND MANAGEMENT 

------------------------:--~------------------------------~---------------------
LABCll COST: 

MACHINERY LABOR 
IRRIGATION LABOR 

TOTH LABCR COST 

i<ETURNS TO LANO, OVER Ii EA Dr 
RISK A~D ~ANAGEMENT 

PHHANClLE El'\ERGY l!UDGETS 

HR. 
HR. 

3.000 
3.000 

2.037 
1. 248 

EiNTERPRISE !Ut AREA ANC COUNTY .1~ DETAIL .0.Q IRIG. LEVEL .b LAND CLASS B 
GR~ZING ~ MAC~. COMP.~ IRIG. SYSTEM ~ PRICE VECT .1 INOIV. NUMBER _Q 
ANNUH CAPITAL MONTH: 9 
DATE PRINTED: 03/C5/75 
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TABLE XLIV (Continued) 

l z J • 5 6 1 • 9 10 11 IZ 13 14 l5 16 11 18 
JAN ·FU MAR APR MAY JUN JUL AUG Sf.P OCT NOV DEC PRICE WEIGHT UNIT llE~ TYPE CONT 

LINE COOE tOOE 
PRCCUCTltN NUMBER Qf UNITS 

1 CO!IN S ILAGE o.o o.o o.a a.o o.o a.a a.o a.o zo.oo 0 .o o.o a.a 5.500 o.o 3. 161. z. o. 

OPERATING INPUTS RATE/UNIT PRICE NUHBF.R UNIT lffM TYP£ CONT 
UNITS CODl tOf}f 

11 SILAGE SEED .o.a .. a.o o.o o.o o.a 20.00 a.o o.a o.o o.a o.o o.o a.520 o.o u. 180. 3. o. 
12 •JTROGEN o.G .. o.o o.o 100.ao o.a a.o o.o o.o o.o o.a o.o o.o 0.300 o.o 12 • .2ll. 3. o. 
13 HTRO&EN a.a a.o o.o o.o· o.o o.o so.oo so.oo o.o o.o o.o o.o 0.140 o.o 12. 211. 3. o. 
14 Pl-OSP~ATE a.a a.o o.o 5o.o.a a.a a.o a.o o.o a.o o.o o.o o.o o.zsa o.o 12 • .ll4. 3. o. 
15 PRE-MER'E HERB o.a o.o. o.o z.oo o.o o.o o.o o.o o.o o.a o.o o.o 2.aza o.o lZo 254. 3. o. 
16 INSECTICIDE a.o o.o o.a o. a a.so o.a 0.50 o.o o.o o.o o.o o.o a.coo o.o 1. 240. 3. o. 

HACHHERY REQU JR EM ENTS TIMES OVER xxxxx xxxxx POlll'EFt HAtH TYPf CONT 
UNIT COOE 

38 OFFSET a I SK o.o o.o 1.00 o.o o.o o.o o.o o.o o.o 0 .o 1.00 o.o o.o o.o 4. 37. .. o • 
39 CHISEL o.o o.o. o.o o.o o.o 0 .o o.o o.o o.o o.o lo 00 o.o o.o o.o 4o 42. 4. o. 
40 ORY FERT SPREAD o.o o.o a.a l.Oo o.o o.o a.a o. 0 o.o o.o o.o o.o o.o o.o 4. 11. .. o. 
41 ANHYDROUS APPL IC o.o o.o o.o o.o o.o o.o l.oo i.oo o.o 0 .o o.o o.o o.o o.o 4. 1 J. 4. o. 
42 SPRAYER o.o o.o 1.00 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 2. 1'•• .. o • 
43 CULT IBEOOER. PLNT a.a o.o o.o o.o o.o 1 .• 00 o.o o.o o.o o.o o.o o.o o.o o.o 4. 07. .. o. 
Ito\ i:l.OT ARV HOE o.o o.o o.o o.o o.o i.oo o.o o.o o.o o.o o.o o.o o.o o.o 4. "· .. o. 

49 ACIN IRRIG WATBt o.o o.o o.o o.a 6.00 3.60 1.20 1.20 o.o o.o o.o o.o 

PANHANDLE ENERGY llUOGETS MACHI NE'RY COMPLEMf.NT 
EQUIPMENT COHPL EMF.NT 

•••NO NAME CHANGES HAVE BEEH. STORED WITH THIS BUDGET**• 

***t.C COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET••• 

---------------------------------------.. MONTHLY SUMMARY OF RECEIPTS ANO EXPENSES 
CATEGORY UNIT JAN FEB MAR APR MAY JUN JUL AUG SEP CCT NOV DEC TOTAL 

TOTAL RECEIPTS ACRE o.o o.o o.o a.o o.o o.o o.o o.o 110. 00 o.o o.o o.o 110.00 
TOT AL EXPENSES ACRE o.o o.o i.oo 48 • .\2 9.00 14.65 17.79 13.79 o.o o.o 1.00 c .o 105. 64 
l<ETURNS TC LAll!D1 LABORt -CA.PIT M.., MACHINERY, OVERHEAD, RISK, AND HANA.OEM ENT 4.36 

--------------------- ------------------------------------------
OOL, o.o o.o a.so 20.11 ;.oo 3.6o 2.96 1.15 o.o o.o 0 .Bl 0.0 3-2 .za 

--------------L-ABoRREQUioEiiEITTSBYHoNrn---------------------------------------------------
fl6.ACt'lNEi:tY LAl!OR t!R. o.o o.o o.52 0.11 o.o 0.37 0.31 0.31 o.o o.a Q.,4l o.o 2 .. 04 
IRRIGATION LABOR I-It.. o.o o.o o.o o.o o.31 0.19 0.37 o.:37 o.o o.o o.o o.o l .25 
TOT•L LABOR HR. O.O O.O 0 .. 52 0.11 0.31 0 .. 56 0.68 0.68 O.O o.o 0.41 D.O 3.20 

----- ----------------------------------
IRRIGATION WATER INCH o.o o.o o.o o.o •• oo 3.60 1.20 7 .zo o.o o.o o.o o.o 24.00 

MACHINERY FIXED ANO VARIABLE COSTS PER HOUR riiiiii:--------------------------
MACHINE tODE OEPR JN SUR. TAX TGTAL FIXED REPAIR FUEL LUB. VARIABLE INT• ti,. /TIME 

TRACT0Rt2 I 2 o.n o.o. 0.11 o.ae 0.50 1.04 0.16 1.r.9 o. 14 i.oo 
TRACTORt41 4 1.05 0.06 0.16 i.21 0.12 1.49 0.22 2.44 t.Jo t .oo 
OFFSET DISK 37 1.66 0.01 0.21 i.q4 0.4:3 o.o o.o 0.43 l. l4 o. 13 
CHISEL •2 0.52 0.02 0.06 0.61 O. l't o.o o.o 0.14 o. 39 o. 21 
ORV FERT SPREAD 11 o.6a 0.03 o.oe \).80 0.29 o.o o.o o.zq 0.51 o.c9 
ANt-VOftOOS APPLtC 13 0 .56 0.03 0.01 0.66 Q.37 o.o o.o 0 .37 o. ft.) 0.26 
SPRAYER 7• o.•o o.oz 0.05 O.'t·t o. ll o. 0 o.o 0.11 o. 31 o. )0 
CULTIBEOOER PLNT 67 1.24 0.05 0.13 l .4Z 0.11 o.o o.o 0.11 0.02 o. 15 
ROTARY HOE 57 o.o 0.02 o. 06 o.56 l.98 o.o o.o 1.98 o. J6 Oelb 

---------------------------------------
ITEM TIMES LABOR MACHINE FUEL ,Otl rLUB., FIXED COSTS 

OPERAT l~N NO.; DATE OVER llJURS HOURS REPAIR PER ACRE PER ACRE 

-------------------------OFFSETOISK '413.7 NOV 1.00 0.157 o.1z9 0.4-0 O.H 
CHISEL 4,6-2 NOV i.oo 0.2.54 0.210 0.59 o.1s 
OFFSET DISK 

"' 31 
MAR 1.00 o.1s1 0.129 0.40 o.7't 

SPRAYER 2, 7't MAR 1.00 o.365 o. 302 0.60 o. 77 
ORY FERT SPREAD 41·11 APR 1.00 0.112 0.093 0.28 0.36 
CULT 18EDOER P.LNT .,67 JUN i.oo o.1eAt 0.152 0.52 0.73 
ROT ARY HOE 4,3.7 JUN 1.00 0.168 o. 155 0.12 o.54 
ANH'VDROUS APPLI C 't,73 JUL 1.00 0.310 o. 257 o.1s 0.9't 
ANHYDROUS APPLlC "1!-,73 AUG 1. 00 _a..llJI --lla.l.il ...IW.8. ...o...9.i 

TCTAL 2.031 1.683 5.09 0.52 

-------------------------------



TABLE XLV 

CONVENTIONAL TILLAGE GRAIN SORGHUM ON CLAY LOAM SOIL 
UNDER MODERATE SURFACE IRRIGATION 

CATEGORY UNITS PRICE !JUANTITY \/ALUE ------------------------------·-------------------------------------- --· -- ------
PROCUCTICf\: 

HILO 
MILO STUBBLE 

TOTAL RECEIPTS 

CilTo 
AUMS 

2.340 
6.000 

42.00() 
l. 000 

98.28 
6.00 

l 04. 28 

------------------------------------------------------------------------------· CPERAT ING INPUTS: 
l'lILO SEEC 
NITROGEN 
INSECT IC lOE 
HERBICIC:E 
Cl;STOM COMBINE 
CUSTOM HAULING 
TRACTOR FUEL COST 
TRACT REPAIR COST 
TRACTOR LUEE cost 
EQUIP REPAIR COST 
IRR IG FUEL COST 
IRRIG LUBE COST 
tRRIG REPAIR COST 

TOTAL OPERATING COST 

RETURNS TO LANO,LASOR,CAPITAL,MACHINERY, 
OVER~EAO,RISK,ANO MANAGEMENT 

CAPITAL COST: 
A~f\UAL CPERATING CAPITAL 
TRACTOR INVESTMENT 
E'UIPMENT INVESTMENT 
IRRIGATION SVST EM INVESTMENT 

TOTAL INTEREST CHARGE 

RETUR~S TC LANO, LABOR, HACl-INERY, 
OVERl-EAD, RISK AND MANAGE~ENT 

OWNERSHIP COST: IOEPRECIATION, 
TAXES, INSl.~ANCE l 

T Fl ACTOR 
EQUIPMENT 
IRRIGATION SYSTEM 

TOTAL CWNE~SHIP CCST 

RETURNS TC LAND, LABOR, OVERHEAD, 
RISK A~O ~ANAGEMENT 

LABCF COST: 
llACHI "'ERV LA BOP 
IRRIGATION LABOR 

TCTAL LABOR COST 

RETURNS TC LANO, OVERHEAD, 
RISK ANO MANAGEMENT 

PANl-ANCLE ENERGY .auoG£TS -

LBS• 
LBS. 
ACRE 
ACRE 
ACRE 
CWT• 
ACRE. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

DOL. 
DOL. 
OOL. 

HR• 
HR. 

• 

0.210 
0.140 
2.200 
5.630 

10.000 
o. 100 

0.100 
o~ ioo 
O. lCO 
0.100 

3.000 
3.000 

1.000 
100.0C"'.l 

1 .OC"'l 
1.000 
1.000 

42.00C 

l ~. 6'.i J 
21.999 
i 1. 95 a 
3&.410 

2.27:, 
o.5n 

ENTERPRISE]~ AREA ANO COUNTY ll DETAIL .Q.Q IRIG. LEVEL J LA~O CLASS l 
GRAZING J f!AC~~ COMP. _,l. IRIG. SYSTEM .5. PRICE VECT .l IMl!V. NUMHFR _l 
ANNUAL CAPITAL MONTH:lO 
CATE PRif\TEO: 03/05/75 

l. &9 
14.00 

2. 20 
5. 63 

10.00 
4.20 
3. 09 
l. 50 
o. 46 
o. '13 
2. S7 
0.69 
2.65 

49.82 

54. 46 

l. 37 
2.20 
l.20 
3. 64 
8.41 

46.06 

2. 63 
l. 70 
:.;. 75 

1 o. 09 

35. 97 

6. 82 
l. 72 
8.54 

27.43 
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TABLE XLV (Conti"nued) 

l'· ~ 3 4. 5 6 7 a .. 10 ll 12 
JAtl f£B KAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

LINE 
PRODUCTION NU'IER CF UNITS 

I 'iLO o.o o.o. o.o o.o ·o.o .o.o o.o o.o· o.o 1tz.oo o.o o.o 
Z MILO STUBBLE 0.10. o.-o ,o.o o.o o.o .o.o o.o o.o o.o o.o 0.40 0.30 

DPEJATING INPUTS RATEiUNIT 

1l MILO SEEO o.o o.c o.o o.o o.o 1.00 o.o o.o o.o o.o o.o o.o 
12 ~IUOGEN o.o o.o o.o o,o 100. 00 .o.o. o,o o.o o.o Q.o o,o o.o 
l3 INSECTICIDE o.o· o.o o.o O!'O. o.o o.o 1.00 o.o .o.~ o.o o.o o.o 
14 HRBICIDE o.o o.o- o •. o .·o.o o.o 1.00 o.o o.o o.o 0 .o o.o o.o 
15 CUSTOM COMBINE o.o .o.o o.o o.o o.o o.o o.o o.o o.o 1.00 D.·O o.o 
16 CUSTOM HAUL ING O·.O. o.-o o.o o..o o.o o.o o.o o.o o. 0 42.00 o.o o.o 

MAC~INERY REQUIREMENTS TINES OVER 

38 OFFSEJ DISK o.o o.o 1.00 lo 00 o.o o.o o.o o.o o.·o o.o o.o o.o 
39 CHISEL_ Q.;.O o.o· 1.00 o.o o.o o.o o.o o.o o,.o o.o o.o o.o 
40 LAND PVNE o.o o.o o.o 0.50 o.o o.o o.o o.o o.o o.o o.o o.o 
41 CUL Tl BEDDER TlLL o.o o.o o.o o.o . 1;00 o.o o.o o.o o.o 0 .0 o.o o.o 
42 ANHYDROUS APPLIC o.o o.o o.o o.o l.CO o.o o.o o.o o.o o.o o.o o.o 
U CULTIBEDOER PLNT o.o o.o o.o o.o o.o 1.00 o.o o.o o. 0 o.o o.o o.o . 

. 44 CUL TIBEOOER TILL o.o o.c o.o o.o o.o loGO o.o o.o. 0 ,o o.o o.o o.o 
45 FIELD CULTIVATOR o.o o.o o.o o.o o.o 1.00 ~.o OoO· o.o o.o o.o o.o 
46 SPRAYER o.o o •. o o.o o.o o.o 1.00 o.o o.o o.o o.o o.o o.o 

49 ACIN JllAIG WHER O.O O.O O.O O.O 6.CO 5e00 o.c O.O O.•J O.O O.O O.O. 

PANHANDLE ENERGY BUDGETS 

.. 00 NAME CHANGES HAYE BEU STORED WITH THIS BUDGETOOO 

.... 0 CO"PLEMENT CHANGES KAYE .BEEN STORED WITH THIS BUOGETOOO 

13 l't l~ 16 
PRICE WE !GHT U•ll lfl:.~ 

CUDF. co.11 

Z.340 o.o 16. 1 J. 
6.000 p.o 10. 15 '· 

PRICE NUH6E~ U•ll Hf:~ 

um Ts CODI CCUf. 
0.210 o..o 12. 17 s. 
0.140 o.o 12. 21'. 
2.200 o.o 1. 21tn. 
5.630 o.o 1. ,!')O. 

10;000 a.a 1. 30!.t. 
0.100 o.o 10. 30~1. 

xxxxx xxxxx PO~tF MAC t 

IJl'\IJf (.l)(l€: 

o .. o o.o 4. J;'. 
o.o o.o .. 40'• 
o.o o.o .. 17 I 

o.o o.o .. 51. 
o.o o.o .. 7:;, 

o.o o.o .. b'I, 
·O.O o.o .. !">i. 
o.o o.o .. It·:, 
o.o o.o .. "It. 

lllACHJ fl.EF't CO,.PL Em fH 
EQUIPritHH COH0 t EHl ~T 
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17 l~ 
TYPF GONl' 

2. ~. 
2. J. 

T'l'PE cc•r 

3. o. 
). '='• 
h a. 
3. o. 
3. o. 
3. o. 

TYf·':. c1~tH 

.... o. .. J, .. o. 
'•· o • .. ''· .. o • . .. o. 
'•· o. 

'·· o. 

MONTHLY SU"MARY OF RECEIPTS AND EXPE.iises------------------------·----·----·---------

CATEGORY 
TOUL RECEIPTS 
TOT AL EXPENSES 
RETURNS ro LANO, 

••NUlL CAP IT AL 

Utlll JAN FEB 
ACRE 1.80 OeO 
ACRE O.O O.O 

LliBDR, C.AP tt.M., M~CHINERY, 

DOL. o.o o.o 

MAR APR NAY : JUN JUl AUG SEP OCT NOV IH:C T·lTAI. 
o.o o.o o.o a.a o,o o.o o.o 9a.2e 2.,.0 1.1rn to"t.2a 
i.oo l.3o ia.1t'3 u.&9 2.20 o.o o.o i1t.20 u.o o.IJ '·).~i2 
OVERHEAD, RISK, AND MA~AGEf'll':NT 'ilt ,4-6 

------·------------------------------------------
0.5B -D.65 7 .68 <toZ3 0.55 O.O o.o o.o o.o o.~ 13.6') 

-------~---~.,.L.,.AB'"OR"'"""'R"Eo""u"'1"'.R'"'E-M""EN"'. T'"s~a°'y'-iiiiNT_H_·--------------------------------------------:----

HACHNERY LUOR 
!RR IGATI C~ LAB CR 
TOT •L ·LABOR 

1«. o.o o.o o.1t1 Q.•4 o.1ts o.qa o.o o.o o.o o.o o.o o.o 2.21 
Hft, O,Q Q,Q Q,O Q,Q 0.31 Q,26 O,O O.O O.O o.o o.o O.O J.57 
HR. O.O O.O o.:u O.lt4 0.76 1-.24 O.O O.O O.O O.O O.O O.O ~.8~ 

---------------·-----...,.,_-------------------------------------------------
I RR!UflCN WATER INCH o.o o.o o.o o.o 6.oo 5.oo o. o o.o o.o o.o o.o o.o 11.00 

----------. -~iiiY'fiiiiCiii0viR1ABLE COSTS PER HDU-R---------------TITTAL------------------------
~ACHINE .(ODE DEPA INSURo TU . TOTAL FIXED REPAIR FUEL LUB. VAPIABLE INT• h- ITIH~ 

TRACTORC4 I 4 1.05 0.06 0.16 1.21 o. 72 1.49 o.z2 z ••• 1 .. J. l. en 
OFFSET OUK 37 1.66 0.01 0.21 l•91t O.ift3 O.O O.O 0.'93 l.24 'J. lJ 
CHISEL .' 412 o.52 o. 02 0.06 0.61 o .• lte- o.o o.o o. 14 o. 3q ·1 • .2t 
LA~C PLANE 77 0.64 0.06 0.13 0.84 .. l.15 O.O O.O L;15 !,OJ l.47 
CULlJBEDDER TILL 51 0.69. 0.03 o.Q.9 a.so 0.Cl5 0.0 o,.o 0.95 o.i;1 o.u 
ANHYDROUS APPLIC 73 0.56 0.03 0.01. 0066 o.n o.o o.o o.37 0.43 ·J.Z• 
CULTJBEDDER PLNT. 67: 1.241 o.os 0.13 l.lt2 C.77 o.o o.o 0.11 o.nz 0.15 
CULU8EDDER T"ILL 51 0.69 0.03 oeo9 o •• o 0.95 o.o o.o o.95 o.51 I). LI 
FJELD CULTIYAlOR.. 46 o.60 a.OJ 0.01 0.10 ~.0.25 o.o o.o 0 .. 25 0.45 0.24 
SPIUYEll 74 0.40 0.02 0.05 0 •• 1 0.11 o.o o.o 0.11 o.n 1).30 

OPERATIO 

OFFSET DISK 
CHISEL 
OFFSET DISK 
LAND PLANE 
CULrl8EODER TILL· 
ANHYDROUS APPL.IC 

. CULT lliODER PLNT !' 
CUL Tl BEDDER TILL 
FIELD CULT.IYATOR 
SPRAYER . 

TOTAL 

------------
ITEM H~ES .LABOR MACHINE FUEL,OIL,LUS., FIXED COSTS 
NOo CATE OVER llOURS HOURS. REPAIR PER, ACRE PER ACRE 

4131 MAR 
4to\~ 'MAR 
'1131 APR 
4"117. APR 
4151 MAY ••n:. 'MAY' 
4167. JUN 
4t51 JUN 
"-146 ~UN 
lt,74 JUN 

- - -

1.00. 0.157 o. uii 
1.00 o.25<t 0.210 
1.00 o.1s1 0.1.zq· 
0.50 0.283 0.23 .. 
1-.00 0-..1311 0.115 
1.00 0.310 10.2.s1. 
1.00 o.ui~ : o.:1s2 
1•00 0~139 o.u5· 
i.oo o.28il ·o.z:ta 
1.00 ..llal65 ..llalPZ 

2.274 1.eeo 

0.40 
o.sg 
0.40 
o. 90. 
0.42 

·~ ... o.-ra 
0 •. 52· 
0.42 
0.10 

_JIJ!a 
s.9e 

O.·Jlt 
o. 75 
0.14 
1,04 
0.45 
0.9,. 
Q.73 
0.45 
ci.89 

,.i.Jll 
7~.13 

-~-------------------------------------



TABLE_XLVI 

CONVENTIONAL TILLAGE RYE GRAZE-OUT ON SANDY LOAM SOIL 
UNDER CIRCULAR SPRINKLER IRRIGATION 

CATEGORY 

PROOUCTIC.f\: 
GFIAZE-OUT 

TOTAL RECEIPTS 

UNITS 

AUMS 

PR ICE QUAN TI lY 

10.000 6.000 

\/4LUE 

60. 00 
60.00 ------------.. ---------------------------------------------------------... ---·---

OPERATING INPUTS: 
RYE SEED 
f\ITRCGEl'
NITROGEN 
FKJSPHHE 
TRACTOR FUEL COST 
TRACT REPAIR COST 
TRACTOFI LUSE COST 
EQUIP REPAIR COST 
IRRIG FUEL COST 
IRRIG LUBE COST 
IRRIG REPAIR COST 

TOT .AL OP ER AT ING COST 

BU. 
LBS. 
LBS. 
LBS. 
ACRE 
ACRE 
ACRE 
AC.RE. 
ACFIE 
ACRE 
AC.RE 

5.000 
0.14v 
0.300 
0.250 

L. 000 
40. l)Ou 
40.000 
40.000 

5.00 
s. 60 

Ll.00 
10.CO 

L. 9b 
I) .95 
0.29 
o. 45 
6.10 
1. 22 

' 'l .47 
')J.04 ---------------.------------.---------------------------------- _.,._ . .., _____ ------- ---

RETURNS TO LAND,LABOR,CAPITAL,MACHINERY, 
OVER"1EAO, RISK, ANO MANAGEMENT 

CAP ITAL CCST: 
Af\l\UAL OPER11TING CAPITAL 
TRACTOR INVESTMENT 
E'UIPMENT INVESTMENt 
IRRIGATION SYSTEM INVESTMENT 

TOTAL INTEREST CHARGE 

kETUR~S TC LANO, LABOR, MAC~lNERY 1 
OVERHEAD, RISK AND MANAGEMENT 

O~NERSHIP CCST: <DEPRECIATION, 
TAXES, INSURANCE) 

TPACTOR 
EQUJ PMENT 
IRRIGATION SYSTEM 

TCTAL CWNERSHIP COST 

DOL. 
OOL. 
OOL. 

O. iOO 
0.100 
0.100 
c.100 

2 3. '951 
13. 9 :H 

q .b 7ft

%. 030 

2. '-10 
1. 39 
0.99 
9.60 

14. 38 

_, • '•2 

l.67 
1. 54 
7.05 

LO. 25 
---------------------------------------~~---------------------------··--------
RETURNS TO LANO, LABOR, OVERHEAD, 

RISK AND MANAGEMENT 

LABCR COST: 
l'ACHINEllY L.t80R 
l RRIGATICN LABOR 

TOTAL LABCR COST 

PETUR~S TO LANO, OVERHEAD, 
RISK ANO MANAGEMENT 

PA~HANOLE ENEllGY €UDGETS 

HR. 
HR. 

3. 000 
3. 000 

l .440 
C.936 

E"'TERPRISE .a!Z AREA ANO COUNTY J.2 DETAIL i).Q IRIG. LEVEL~ l.AND CUSS..:! 
CRAZING 2 MACt<. COMP • ...J IRlG. SYSTE:M j PRHE VECT J. INOfV. NIJM<H:P. --~ 
ANNUAL CAPITAL MONTH: b 
·9A l f PR INT ED: 03/ 05175 

't. 32 
;:•. 81 
., • l 3 

-24.80 

146 



TABLE XLVI (Continued) 

l 2 3 4' 5 6 7 8 9 10 11 12 
~AN· FEB llAR APR NAY JUN JUL AUG SEP OCT NOV DEC 

LINE 
PRODUC.T.IDN NUMBER OF UNlTS 

l GRAZE-OUT 0.25. .. 0.21 0.15 0.90 1.60 o.o o.o o.o. o.o 0.60 0.90 o.n 

OPEPATING iNPUTS RATE/UNIT 

11 RYE SHD o.o . o.o o.o o.o o.o o.o 0. D o.o 1.00 o·.o o.o o.o 
1Z ~ITRDGEN o~o. o.o o.o o.o o.o o.o o.o 40.00 o.o- 0.0 o.o o.o 
13 ~IT ROG EN o.o 20.00 20.00 o.o o.o o.o o.o o.o o.o o.o .o.o o.o 
14 FHOSPHTE o.o' 20.00 20.00 o.o o.o o.o o.o o.o o.o o.o o.o o.o 

MACHINERY REQUIREMENTS TINES OVER 

38 OFFSET DISK o.o o.o o.o o.c o.o i.oo o.o 1.00 o.o o.o o.o o.o 
39 CHISEL o.o c.o o.·o o.o o.o 1.00 o.o o.o o.o o.o o.o o.o 
40 SWEEP o.o o.o o.o o.o o.o o.o 1.00 c.o o.o o.o o.o o.o 
41 ANHYDROUS APPL IC o.o o.o o.o o.o o.o o.o o.o 1.00 o.~ o.o o.o o.o 
42 ORY FERT SPREAD o.o 1.00 l.oo o.o o.o o.o o.o o.o o.o o.o o.o o.o 
43 DRILL WO/FERT o.o o.o· o.o o.o o.o o.o o.o· c.o 1.00 o.o o.o o.o 

49 ACIN IRRIG WATER o.o o.o 3.·00 3.00 3.00 o.o o.o i.oo o.o 3.00 3.00 o.o 

PANHANDLE ENERGY l!UDGETS 

•••NO NAME CHANGES ·HAV-E IEEN STORED WITH THIS BUDGET .. • 

*•OC CO"FLEMENT CHANGES llAVE BEEN STORED WITH THIS BUDGEt .. • 

CATEGCRY 
TOTAL RECEIPTS 
TOTAL EXPENSES 
~ETURhS TC UNO, 

MONTHLY SUMMARY OF kCCEIPTS AND EXPENSES 
UNIT JAN FEB MAR APR MAY JUN JUL 
AtRE z.so z.50 1.so 9.00 16.00 o.o .o.o 
ACllE o.o 11.20 14.01 2.90 z.10 1.00 o.35 

LABOR, CAP U AL.1 MACHINERY, OVEftl'4EA01 R ISk, A.NO NANAGEMEN T 

AUG 
o.o 
9.59 

SEP 
o.o 
5.5b 

13 14 lS 16 11 18 
PRICE WEIGHT UNIT ITP~ TYPE .CONT 

CODE COllE· 

10.000 o.o 10. 15. 2. o. 

PRICE NUMBE~ UNIT ltf:M TYPE CONT 
UNITS CODE COllf 

5.000 o.o 2. 175. 
OelltO o.o 12. 211. 
0.300 o.o ll. 211. 
0.250 o.o ·12. 21 .... 

xxxxx JC.XXXX PCIWEFI. HJt.01 
l'hll COLIC 

o.o o.o 4. 37. 
o.o o.o 4. ltl. 
o.o o.o 4. 41. 
o.o o.o 4. ll. 
o.o o.o .. 7l. 
o.o o.c .. 6 L. 

MACHINf.RY COMPLEf'iiENT 
EQUJPl4ENT COMPl.Efl!~:NT 

OCT 
6.oo 
2.ao 

NOV 
9.00 
2.00 

oec 
1.~o 
o.o 

3. o. 
3. o. 
3. o. 
3. o. 

TYPE CONT .. .. .. .. .. .. 
o. 
o. 
o. 
o. 
o. 
o. 

JOT.\L 
b0.00 
!.3.')4 
b.96 

147 

-------------------------------------------------------
ANNUAL CAP IT Al OOL. o.o 3.76 3.52 0.47 o.Z3 o.o 0.32 7.99 4.11 1.87 l .bl o.o 23.96 

-----------··------------ -LABOR REQUIREMENTS BY MONTH 
MALHNERY LAeCR ·l"Re o.o o.u o.u o.c o.o o.•1 0.12 o.•1 0.22 o.o o.o o.o 1.•• 
IRRIGATION LABOR HR, o.o o.o 0,16 0.16 0.16 o.o o.o 0 .. 16 o.o O.L6 0.16 '·D 0.94 
TOUL LABOR HR. o.o o.u 0.21 0.16 0.16 0.41 0.12 o.62 0.22 0.16 0 .16 ?.o 2.lB 

----- ---------------------------
IRRIGA110N WATER INCH o.o o.o 3.00 3.oo 3.00 o.o o.o 3.00 o.o 3.00 3.00 ~.o !8.00 

-MA.CHINEkY FIXED ANO VMllABLE COSTS PER HOUR rOTM------------- --------------- -
~ACHlNE CODE DEPR INSUR. TAX TOTAL FIXED REPAIR FUEL LUB. VARIABLE !NJ• 1-H /TIME 

TRACTORl41 4 1·.os o.01a 0.16 .1.21 .0.12 1,.\9 0.22 2,11\4 l.iJb t.oo 
OFFSET OlSK ·37 ·1.66 0.01 0.21 le94 Oe't3 o.o o.o O,lt3 l,Z4 lJ,13 
CHISEL '42 0.52 0.02 0.06 0,61 0.14 o.o o.o 0.1 ... 0,39 0.21 
S'9EEP 41 2.12 0.09 0.26 2.48 0,83 o.o o.o o,a3 l. S7 LJ.10 
A NH YD ROUS APPL IC 73 o.s6 0.03 0.01 0.66 0.31 o.o o.o o. 37 0.4) O.lto 
DRy FERT SPREAD 71 0.68 OoOl o.oe o.ao 0.29 o.o o.o 0.29 0.51 o.cq 
DRILL WD/FERT 61 1.65 0.01 0.21 1,93 o •• ,. 0. 0 o.o O..,lt4 l. l~ o.u 



TABLE XLVI J 

CONVENTIONAL TILLAGE GRAIN SORGHUM. ON CLAY LOAM SOIL 
UNDER HEAVY SURFACE IRRIGATION 

CATEGORY UNITS PRICE QUANTITY VALUE 
-------------------------------------------------------------------------------PRODUCHClN: 

MILO 
P'ILO STUBBLE 

TOTAL RECEIPTS 

CWT. 
AUMS 

2.340 
6.000 

62.000 
i.ooo 

145.08 
6.00 

l 51.08 ----------------------------------------------------------------·--------------
OPERATING INPUTS: 

MILO SEED 
NIT RCGEN 
"I TRCGEI\ 
HPSIC IDE 
INSECTICIDE 
CuSTC" CCfllBI NE 
CLSTOM HAULING 
TRACTOR FU EL COST 
TRACT REPAIR COST 
TRACTOR LUBE COST· 
E~UIF REPAIR COST 
lf\RIG FUEL COST 

,: IRR JG LU.BE COST 
~ IRRIG REPAIR COST 
TOTAL OPERATING COST 

RETURNS TC LAl\O,LABOR,CAPITAl..,MACHINERY, 
OVERHEAO,RISK,AND MANAGEMENT 

CAPITAL CCST: 
Al\NUAL OPERATING CAPITAL 
TRACTOR IN\IESTMENT 
EQUIPMENT INVESTMENT 
IRRIGATION SYSTEM INVESTMENT 

TOTAL INTEREST CHARGE 

RETURhS TC LANO, LA80R, MACHINERY, 
OVER~EADt RISK ANO MANAGEMENT 

.OwNERSHl P COST: IOEPRECIAT ION, 
.TAX ES, I hSURANCE I 

TRAC TUR 
E '-\JI PM ENT 
IRRIGATION SYSTEM 

TOTAL CWNERSHIP COST 

RETURNS TO LAND, LABOR, OVERHEAD, 
RISK ANO MANAGEMENT 

LASCR COST: 
MACHINERY LABOR 
IRRIGATICN LABOR 

TOT AL LABOR COST 

RETURhS TC LA~O, CVERHEAC, 
RISK AND MANAGEMENT 

LBS. 
LBS. 
LBS. 
ACRE 
ACRE 
ACRE 
CWT.· 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

OOL. 
DUL. 
OOL. 

HR. 
HR• 

o. 270 
o. 300 
0.140 
5.<>30 
2.200 

10.000 
0.100 

0.100 
o. l (IQ 

0.100 
0.100 

3.000 
3.000 

lC.000 
125.COC 

2 '>.JOO 
l .000 
1.000 
1. 000 

62.000 

29.31<> 
2:.. 41 7 
13. 102 
55.65<.> 

2. 719 
l. 248 

2.10 
37.50 

3. 50 
5.63 
2.20 

10. 00 
6.20 
3. 5 7 
l. 73 
0.54 
1. 12 
S.85 
l. 07 
2. 91 

8't. 52 

66 .56 

2.93 
2. 54 
1. 31 
5. 57 

12. 41 

5'i. 15 

3.04 
1. 9':1 

ll. 72 
16. 75 

.37. 40 

s.22 
3. 74 

ll.96 

?'>. 44 
. ----------------------.---------------------------- --.-- _ .... ________________ ---

PAN~ANCLE ENERGY BUDGETS 

j_Ll\TERPRISE U AREA ANC COUNTY .l2 DETAIL .QQ IRIG. LEVEL 9 LANO CLASS l 
f;'RAZlNG ..3 MAC.H. COMP. _.l IRlG. SVSTEM !i PRICE VECl .l INDIV. NUMBU~ _l) 
ll~t-.UAL CAPITAL MOt.TH:lO 
~ATE PRINTED: 03/05/75 

148 
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TABLE XL VII (Continued) 

l 2 3 4 5 6' 7 e 9 10 11 12 13 14 15. 16 17 l& 
JAN PEI MAR APR MAY JIJN JUL AUG SE' OCT NOV DEC PRICE WE TGHT UNIT ITF.M TYPf CONT 

LINE CODE COllE 
PROCUCT ION NUMIU OP Ulol!JS 

l MILO .o.o o.o o.o o.o o.o o•o o.o a.a o.o u.oo o.o o.o 2.340 o.o 16. 7J. 2. o. 
2 MILO STUIBLE o·.o o.o o.o o.o o.o o.o o.o o.o . o.o o.o 0.50 a.so 6.000 o.o 10. ur. 2. o. 

OPDATING INPUTS RATE/UNIT PRICE NUMBER llNl1 11 oM TYPE CONT 
UlilTS com COUE 

11 M.ILO SUD o.o o.o o.o o. 0 o.o 10.00 o. 0 o.o o.o '. o.o o.o o.o 0.210 0 .o LZ, 1n. 3, o • 
12 ~ITROGEN o.o o.o o.o 125.00 o.o . o.o o,a o.o o.o a.a ·o,o o,o o.Joo o.o 12. ~ll. 3, o. 
13 ~ITRDGEN O•O C•C o .• o o.o o.o 0.<0 Z!5.00 0 .o o.o o .• o o.o o.o Q,HO o.o ll. z11. 3. o. 
14 HRBlCIOE o .. o o.o. o.o o.-c o.o 1 •. 00 o.o o.o o.o o.o . o.o o.o s.630 o.o 1, 2511. ), o. 
u INSECTICIDE . o.o o.o o.o o.o o.o o.o i.oo o.o· o.o o.o o.o o.o 2.200 o.o 1. z40. j, o. 
16 CUSTOM COMllNE o.o .o.o o.o a. o o.o o.o o.o o.o o.o 1.00 o.o o.o 10.000 o.o 7. 30:,. ~. c. 
17 CUSTOM ~AUL ING o.o o.o o.o o.o o.c o.o o.o o.o o.o 62.00 o.o o.o 0.100 o.o Lo, J01i. 3. o. 

MACHINERY REQUIREMENTS TllOES OllER xxxxx xxxxx POWEJ. HAI.I"' TYPE CONT 
llNil Cllnf. 

38 ST .ILK SHREDDER o·eo o.ci o.o o.o a.a a.a o.o a.a o.o o.o 1.00 o. 0 o.o o.o 4, ai.. .. o • 
39 OFFSET DI St< o.o o. 0 i.oo o.o o.o o.o o.o o.o o.o D ,O i.oo o.o o.o o.o .. 3·1. 4 • o. 
40 CHISEL o.o o.o o.o o. 0 o.o o.o o.o o. 0 o.o D .O 1.00 o.o o.o o.o .. It.!. .. o • 
41 LANO FLANE o.o o.o o.so o.o o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o.o .. 7-:. .. o. 
42 CULT IB EDOER TILL o. 0 o.o o.o i.oo o.o o.o o.o o.o o.o 0 .o o.o o.o o.o o.o 4. 5., .. o. 
0 CUL Tl8EOOER TILL o.o o.o o.o o. 0 1. 00 i.oo ·o.o o.o o.o o.o o.o o.o o.o o.o 4, >1, .. o • .. DRY FERT SPREAD o.o o.o o~o i.oo o.o o.o o.o O.CI o. 0 OoO o.o o.o o.o o.o .. 11. 4. o. 
45 ANHYDROUS APPL IC o.o o.o o.o o.o o.o o.o. 1.00 o.o o.o o.o o.o o.o o.o o.o .. 1 :~. .. o. 
46 CULTIBEOOER PLNT o.o o.o o.o o.o o.o 1.00: o.o o.o o.o o.o o.o o.o o.o o.o .. b";'. " o. 
41 FIELD CULTIVATOR o.o o.o o.o o. 0 o.o i.oo o.o . o.o o.o o.o 0 .o o.o o.o o.o 4. ... .. o. 
48 SPfttiYER o.o o.o o.o o. 0 o.o l.oo o.o o. 0 o.o o.o o.o o.o o.o o.o z. 1··~ .. o. 

49. ACIN IRRIG WATER o.o o.c o.o o.o 6.oo 3.61) 1.20 1.20 a.o o.o o.o o.o 

FANHANOLE ENERGY BUDGETS 

++•NO ttAME CHANGES HAVE SEEN STORED WITH THIS BUDGET .. + 

+••"-G COMPLEMENT CHANGES HAVE BEEN STORED ,_I TH THIS BUDGET*** 

--------------~NiHl Y SUMMARY 
CATEGORY UN IT JAN FEB 

TOTAL RECElPTS AGRE Q,O o.o 
TOTAL EXPENSES ACRE O,O O.O 
RETURNS TQ LAND, LABOR, CAPIHL, MACHINERY, 

A~NUAL CA PIT IL DOI.. o.o o.o 

OF RECEIPTS ANO EliPENSES 
MAR APR HAY JUN JUL 
o.o Oto o.o a.a o.o 
1.30 .39,19 2.87 u.o. 9.43 
OVERttEAO, RISK, ANO MANAGEMENT 

o. 76 19.10 1.20 4. 01 2.36 

LABOR REQU IReii'ENTSiY "ONTH 
HAC .. INERY LAeDR 
IRRIGATIO~ LABOR 
TOT l:L LABOR 

IRRIGATION WATER 

•ACHINE cooe 
TRACTORC21 2 
TRACTOR Cit) 't-
STALK SHREDDER 81 
OFFSET DISK 37 . 
CHISEL 't2 
LANL PLANE 11 
CUL TIBEODER TILL 51 
CULT 18EDDER TILL 51 

.... 
HR~ 
HR, 

INCH 

o.o o.o o.°'• 0.25 0.14 o.t1 o.J1 
o.o o.o o.o o.o o.·31 0.19 o.n 
o.o o.o 0.44 o.zs 0,45 1·.16 0.68 

o.o o. 0 o.o o.o 6.00 3.60 1.20 

MACHINERY FIKED AND VAAIAllLE COSTS PEA HOUR 
DEPA INSUR. TAX TO'TAL FIXED REPAIR 
0.73 0.04 0.11 0.88 0.50 
1.05 0.06 0.16 1.21 0.12 
0.59 0.02 0.06 D.68 o.n 
1.66 0.01 0.21 1.94 0.43 
o.s2 0.02 0.06 0.61 o.u 
o.&4 0.06 0.13 D.84 ' 1.15 
0.69 O.OJ 0.09 o.eo 0.95 
o.69 0.03 0.09 o.ao 0.9, 

AUG 
o.o 
z,95 

0.49 

o.o 
0.37 
o.37 

1.zo 

FUEL 
1.04 
1.•9 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 

DAV FERT SPREAD 71 0.68 0.03 o.oa 0.80 0.2• o.o 
ANHYDRCUS .6PPLIC 73 
CUL Tl BEDDER PLNT 61 
flELO CULTIVUOR 46 
SPRAYER 74 

ITE" 
OPERATION NO, 

0.56 
1.2 .. 
o.oo 
0.40 

DATE 

0,03 
0.05 
0.03 
a.oz 

TIMES LABOR 
OYER HOURS 

0.01 0.66 0.31 o.o 
o. u 1.42 0.71 o.o 
0.01 o. 70 a.z, o.o 
o.os o.~1 . 0.11 0.0 

MACHINE FUEL,OIL,LUB-.,. FIXED <:OS1'S 
HOURS REPAIR PER lCRE PER ACRE 

MACHiffERY COMPLfHl.1~T 

EQUIPMENI C.OHPLEME~T 

SEP OCT 
o.o 145.08 
o.o 16.ZO 

o.o o.o 

NOV 
3.00 
1.53 

i • 1,0 

DEL 
3.00 
o.o 

o,.) 

TOTAL 
151 .os 

a.:...s2 
bb.56 

29 .32 

---------------------------
o.o o.o 0.62 o.o 2.H 
o.o o.o o.o o.o 1.25 
o.o o.o 0.62 ~.o 3.99 

----..,.---------------------------------
o. 0 o.o o.o o.o 24.00 ---'Tiii'ii: _____________________________ 

LU&. YARIA8LE INT• ..... /T l"'E 
0.16 1.69 o. 74 l .OC 
o.2z 2.\.4 1.06 l.OC 
o.o 0.33 0.39 o.1e 
o.o 0 ,43 1.2' 0.13 
o.o C.14 O.l''i '.21 
o.o 1.15 1.03 ~ .. 47 
o.o 0.95 0.51 ~•LL 
o.o 0.95 o.~1 0 .11 
o.o o.z• 0.51 C .. 09 
o.o 0.37 o.43 0.26 
o.o 0,77 o.sz 0.15 
o.o 0.25 C.45 0.2• 
o.o 0.11 o .. :n Q,3C 

---------------------------------------STALK SHREDDER 'tt81 ~o.v 1.00 0.21 .. 0.111 0.53 o.6:'t 
OFFSET DISK 4,37 NOV i.oo 0.157 0.129 0.40 (). 71t 
CH lSEL .,.,,.z NOV 1.00 0.254 0.210 O.S9 o.n 
OFFSET DISK 4-137 llA~ 1.00 0.157 0 .. 129 o.1to o•r"' 
LAND PLANE 

"'' 77 
MAR a.so 0.283 0.23 .. 0.90 1.0 .. 

CULTl8EDDE"' TILL •,51 APR 1.00 0.1J9 C.115 O.lt2 0.45 
ORY FERT SPREAD lt.,11 APR 1.00 0.112 0.093 o.za 0•36 
CULTIBEDDEA TILL .. ,,1 MAY 1.00 0.139 0.115 D.42 o.•5 
CULT IBEDOER TILL "·'l JUN 1.00 0.139 o. us 0.42 o.1ts 
CULT IBEDOER PLNT 4,·67 JUN 1.00 o.1a1t o.15z 0 •. 52 0,73 
FIELD CUL llVATOR lt,o\6 JUN 1.00 0.288 O.Z38 0.10 0.89 
SPRAYER z. 71t JUN 1.00 0.365 0.302 0.60 0.11 
ANHYDROUS APPL1' ltt.'13- ·JUL 1. 00 ..llJ1JI ..Q,.Zll -l2o.lJI _JIJ!& 

TOTAL 2. 739 2.26 .. o.9ea 8.94 

-----------------------------



TABLE XLVIII 

CONVENTIONAL TILLAGE GRAZED WHEAT ON CLAY LOAM SOIL 
WITH SURFACE IRRIGATION 

CATEGORY UNITS PRICE QUANT! rv VALUE ---- ... ------------------·--·----------------------------------------------------
PRODUCT ION: 

GRAZED wl-EA'f 
TCTAL. RECEIPTS 

OPERATING INPUTS: 
WHEAT SEED 
NITROGEN 
,..ITRCGEfl 
Pl-OSPHATE 
TRACTOR FUEL COST 
TRACT REPAIR COST 
TRACTOR LUBE COST 
E'UIP REPAIR COST 
IRRIG FUEL COST 
IRRIG LUBE COST 
IRRlG REPAIR COST 

TCTAL CPERATING cos~ 

METURNS TO LA~O,LABCP,CAPITAL,MACHINERY, 
OVERHEAO,RISK,AND MANAGEMENT 

CAPITAL CCST: 
A,..NUAL DPERilTING CAPITAL 
TRACTOR INVESTMENT 
ECLIPME~T l"'VESTMEhT 
IRRIGATION SYSTEM INVESTMENT 

TGTAL INTEREST CHARGE 

RETURNS TC LAND, LABOR, MAChlNERY, 
OVERl-.E.IC, RISK ANO MANAGEl'IENT 

OWNERSHIP COST: !DEPRECIATION, 
TAXES, INSURilNCEI 

Tl< ACTOR 
EQUIPMENT 
IRRIGATICN SYSTEM 

.TOTAL CWNERSHIP COST 

PETl.!RNS TC LANO, LA8CR, CVE?HEAO, 
RISK AND MANAGEMENT 

AUMS 

BU. 
LBS. 
LBS. 
LBS. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

DDL. 
DOL. 
OCL • 

10.000 

5.ooo 
0.140 
0.300 
0.250 

O.lOO 
0.100 
0.100 
0.100 

6.dOO 

I• 000 
40.000 
40.000 
40.000 

2 o. 89 3 
13.931 

'!. u 7.-, 
59.!>80 

60.00 
60. 00 . 

5. 00 
5.60 

12. 00 
io.oo 
l. 96 
o. 95 
o. 29 
0.45 
4. 21 
l .13 
4. 34 

45. 93 

14• 07 

2.09 
1. 39 
o. 99 
5.% 

10.43 

3. 64 

1. 6 7 
l.I 54 
9. 4J. 

12.62 

-8.98 

---------------- --------~------------------------------ ---·· --------·------ ------
LABCfl COST: 

MACH I NE RV LABOR 
IRRIGATICN .LABOR 

TCT•t LAECR CCST 

HR. 
HR. 

3.000 
3.000 

1.440 
o. 936 

4 .32 
2. Bl 
1. 13 

---·--------------------------------------------------------- ------·------------
RETURNS TC L,\NC, OVEP,HEAO, 

RISK A~O ~ANAGEMENT 

PANHANDLE ENERGY BUDGETS 

ENTERPFIISE .!!~ ARE,\ AND. COUNTY .U DETAIL CHl IRJG. LEVEL .2 LANO CLASS l 
GRllZING fl MACt<. COHP • .J IRIG. SYSTEM 2 PRICE VECT l INO!V. NUMBER _Q 
ANNUAL CAPITAL MciNiH: 6 
DATE PRINTED: 03/05/75 

-16. l l 
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TABLE XLVIII (Continued) 

l 2 3 4· :s 6 7 8 9 10. 11 12 
JAN . FEB MAR APR f!AY JUI\ JUL .llJG. ·SEP Ot7 NOV OcC 

L !NE i 
PRODUCTION N\IM8ER OF I.ti ITS 

l GRUED WH!AT 0.25 . 0.25 o. 75 0.90 1.60 o.o o.o o.o o.o 0.60 0.90 o. 75 

OPERATING INl'UTS RATE/~IT 

11 WHEAT SEED o.o o.o o.o o. 0 o.o o.o o.o o.o 1.oo o.o o .• o o.o 
lZ ~ITAOGEN o.o o.o o.o o.o o.o o.o o. 0 40.0G o.o. o •. o o.o o.o 
13 MTAOGEN o.o 20.00 20.00 o. 0 o.o o.o o.o o.o o.o 0 .o o.o o.o 
u F•OSPHUE o.o 20.00 20.00· o. 0 o.o o.o o. 0 o.o o.o o.o o.o o.o 

MACHINERY REQUIREMENTS TIMES OVEI 

38 CFFSE T OISK o.o o.o o.o o.c o.o t .oo o.o 1.oa o •. o o.o o.o a.a 
39 CHISEL o •. o o.o o.o a.er o.o 1.00 o.o o.o ·o.o o.o o.o o.o 
40 SWEEP .o.o o.o o.o o. 0 o.o o.o 1.00 o.o o.o o.o o.o o.o 
41 ANHYDROUS APPLIC .o.o o.o o.o o.o o.o o.o o.o i.oo ·o.o o. 0 o.o o.o 
42 ORY.FEAT SPREAD o.o l.oo 1.00 o.o o.o o.o o.o .o.o o.o 0 .o o.o o,o 
43 CRILL WOIFERT o.o o.o o.o o.o o.o o.o o.o o. 0 1.00 o.o o.o o.o 

49 ACJN IRRIG WATER O.O OoO 3.00 3.00 3.00 O.O O.O l.00 O.O 3.00 J.00 O.O 

P .. HANOLE ENERGY BUCGETS 

•••l\O N•f'<E CtlANGES HAVE BEEN STORED lllITH THIS BUDGET••• 

... ~( CO~PLEMENf CHANGES HAVE BEEN STORED ~ITH THIS BUDGET .. • 

13 14 15 16 17 
PRICE WE" IGHT UNI 1 lTPI TYPE 

CJD!' Cflrn 

10.000 o.o 10. lt1e '· 
PRICE NUl1f'EP llNll I1 f.'1 TY Pf 

UNI TS COOE CODl 
5 .ooo o.c 2. 116. 3. 
0.16'0 o.o 12. 211. 3. 
0.300 c.o 12. 211. 3. 
0.250 o.o 12. 214. 3. 

xxxxx xxxxx D{lwEJ.' H•CH T \Pt 
llNll f.OllE 

0•9 o.o 4. 3f .. .. 
o.o, o.o .. 4~~. .. 
o.o o.o 4. 41. .. 
o.o o.o 4. 7:\. .. 
o.o o.o 4. H. 4, 
o.o o.o 4. "· .. 

MACHI NERY CO"'PLEl-\l~Nl 
EWJPME.flrlf COMPt.E•,rnr 
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18 
&ONT 

o. 

CONT 

o. 
c. 
~-o. 

CONT 

o. 
o. 

. o. 
o. 
·':". 
o. 

_--::.. _______________ MONTHLVSoMMARYOF-KECErPi'SAt;OEiPENill----------------------------------------------------
c.11eGor.i:v UNlT JAN FE! MAR APR ~•Y JUN JUL AUG SEP OCT ~ov OEC TOT ~I 

TOTAL RECEIPTS ACRE 2.50 2.50 1.so 9.00 16.00 o.o o.o o.o o.o 6.00 9.01) 1.i;;c t.~.'JO 
-TCTAL EXPENSES ACRE o.o 11.28 12.af.i l.61 L.61 1.00 0.35 8.'tO 5.5b 1.61 1.t1l C'l.o .... ,4?) 
REHR~S TC LAt.10, LABOR, CAPITA., MACHINERY, OVERl-EAO, RlSKt ANO M4NAGfMENT Llh07 

-----------------------------------------· 
Afli~UAL CA.PIT M.. COL. o.o 3.76 3.22 0.21 0.13 o.o 0.32 1 .oo 1t .11 1.oa o.·9.r, o .o 
--------------LAMRRfiiiiiR£iieNiSeYHoii-TH------------------------------------·----------·----

f'4AC.t-INERY L.ISCA """. o.o 0.11 o. u o.o o. t c.ltl o.1z o.'t 7 o.z2 o.o 0 .o 0 .o 1. 44 
IRRIGATION LABOR HR. o.o o.o 0.16 0.16 0.16 o.o o.o 0.16 o.o 0.16 0.1(, ~.o o.~"t 
TOTJL LABOrt HR. o.o o.u 0.21 0.16 0.16 0.41 0.12 0.6Z o.iz 0.16 D.16 o.o ."! •. Ht 

--~---·~---·-----
lRP lGATION WATER INCH o.o o.o 3.00 3eOD 3.00 O.O o.o 3.00 o.o 3.00 3.-)0 c.o lR. 00 

lllACHINEIW FIXED ANo-VARIAeU-ccsrsPu-HouR--------------rorAL--------------·----------------
fltACHINE 

TRACTOR lit a 
OFFSET DISK 
CHISEL 
SWEEP 
ANliYOROUS APPL IC 
DRY FERT SPREAD 
DRILL WO/FERT 

OPERliTIClN 

CODE 

• 37 
42 
41 
73 
7l 
61 

OEPR INSUR. 
1.05 0.06 
l.66 0.01 
0.52 0.02 
2.12 o.o• 
0.56 0.03 
0.68 0.03 
le65 0.07 

ux TOTAL FIXED REPAIR. FUEL LUB. VAfllARLt 1"-lT. IHtr tMi:; 
0.16 lel.7 0.72 le49 0.22 2.ltilt 1.06 1.00 
O.ll l .91t O.'t3 O.O O.O o.~3 1,24 ~1. 13 
o.o& o.61 o.-u. o.o o.o 0.14 o. J9 n.21 
0.26 2.4e o.a3 o.o o.o o.a~ i.~1 0.10 
0.01 o.66 o.37 o.o o.o 0.31 o.43 fl.lb 
o.oe a.so ,0.29 o.o o.o 0.29 o.:;1 n.o9 
0.21 1.93 o.1t-1t. o.o o.o c;.44 i.l-.. n.H 

ITEM TIMES LAWR MACHINE FUELtl11LtLUB., FIXED COSTS 
NO. DATE OVER HOURS HCUP:S REPAIR PER ACRE PER ACf(E 

swrn-------4.4lJULl:Ooo:l220:~--0:35----o.61 

OFFSET DISK 6t,37 AUG i.oo 0.157 o.12q O.ltO 0.74 
ANHYDROUS .IPPLIC ltt73 AUG 1.00 0.310 0,257 O. 78 O.'l't 
DRILL WO/FERT 'ttbl SEP i.oo 0.211 0.179 0.56 1.03 
DRY FERT SPREAD lt,71 FEB 1.00 0.112 0.093 o.ze 0.3t. 
ORY FEAT SPREAD lt17l MAP I.DO 0.112 0.091 tJ.28 0.36 
.JFFSET DISK ,,,,37 JUN i.oo 0.157 0.129 0.40 0.74 
CHISEL 4,42 JUN 1.00 ~lit ..ll...Ull _Q...!j2 -11.l:i. 

TOTAL leltltO 1.190 J, 65 5.59 



TABLE XLIX 

CONVENTIONAL TILLAGE SUDAN HAY ON CLAY LOAM SOIL 
WITH SURFACE IRRIGATION 

CATEGORY U~ITS . PRICE QUANTITY VALUE 
---------~~--~-------------)---~-------...;.-~-~------------------------
PROOUCTICN s 

SLOAN 
TOTAL RECEIPTS 

TONS 22.000 5.000 110. 00 
110.00 

;;~~~-;;~-~PUT~~..,.--..,.,..-..,..,.-----'-'---------~---'--------•--.,.----------------

SUDAN SEED . LBS. 0.210 . 10 .000 2. 70 
MTROGEN LBS. 0.140 100,.000 14.00 
SW.ATHlNG ACRE '3el60 2•000 6.32 
BALER Bl. 0.280 150.000 42.00 
B"LE-LOADER BL• O. 150 150. 000 22. 50 
TRACTOR FUEL COST ACRE 1.64 
TllACT REPAIR COST ACRE O. 79 
TRACTOR LUBE COST ACRE· ·0.25 
EQUI i> REPAIR COST ACRE O. 79 
IRRtG FUa COST ACRE 8.13 
IRRIG LUBE COST ACRE l. 63 
IRRIG REPAIR COST ACRE 12.62 

TCT AL OPfRjT ING COST 113.37 

---------------------~---~"-------~---------~~----------------------~--~------RETURNS TO lANOtL-ABOR,CAPITAL ,MACHINERY, 
OVERl'IEAO,RISK, ANO MANAGEMENT -3. 37 

-------------~--~---~---~-----------------------~-~--~~------~-------------· 
CAP ITAL COST: 

OM.JAL OPERHING CAPITAL 
TRACTOR INVESTMENT 
EQUIPMENT INVESTMENT 
IRRIGATICN SYSTEM INVESTMENT 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 
0.100 

21.2:n 
11. 659 
6.544 

128.040 

2. 12 
1.17 
o.65 

12. 80 
lb. 75 

---------------.-~----~-~·--"!'"'----------~----------------------------~---------RETURNS TO LANOt LABOR, MACHINERY, 
OVERHEAD, RISK ANO MANAGEMENT -20.12 

--------------~----------~----.-----~----~------~--------~--------·----------
OWNERSHIP COST: lOEPRECIAT ION, 
TAXES, 1 NSURANCE I ' 

TRACTOR 
E.QUIPMENT 
IRRIGATION SYSTEM 

TOTAL CWNEPSHIP COST 

DOL. 
OOL. 
OOL. 

1. 39 
l. 04 
9. 39 

11. 83 

------------------------~-~--------------------~----·--~---------------------tfETUR ,._S TO LAND, LABOR, OV ERHEAO, 
RISK A~C MANAGEMENT - 31. 95 

--------------:----~-----~-~---------------------------------------------------
LABCR COST; 

MACHINERY LABOR 
IRRIGATION LABOR 

T CT Ill LABOll COST . 

HR. 
HR.• 

3.000 
3.ooo 

t. 205 
1.248 

3. 62 
3. 74 
7.36 

----------------------~--------------------------·-----------------------------RETURNS TO LANO, OVERHEAD, 
llISK jNO MJINAGEMENT -39.31 

----------------------~~---------------------~---------------~-------·---------

PA~HANDLE ENEllGV EUllGETS. 

ENTERPRISE al AREA ANO COUNTY .12. DETAIL ~ IRIG. LEVEL ~ LANO CLASS 1 
GRAZING l MAtHe COMlt • ..:1. HUG. SYSfEM i PRICE VECT l INOIV. NUMBER _Q 
ANNUAL CA PIT AL MONT'H: 9 
OATE"PRINTEO~ 03/05/7~ 

152 



TABLE XLIX (Continued) 

. l ·z 3 4 ' 6 1 • 9 10 11 12 
JAN FEI MAR APR NAY JUN JUL AUG . SEP OCT NOV DEC 

LINE 
PRODUCTICN NUilBER Of UN11'S 

I SUDAN o.o. . a.c o.o o.o o.o o.o 3.50 1.50 o.o o.o o.o o.o 

OPERATING INPUTS RATE/lltlT 

11 SUDAN SEED .o.o o.o o.o o.o o.o 10.00 a.o o.o a.o o.o o.o o.a 
12 NITNIG&N o.o a.o a.o a.a lao.oo . . o.o o.o o.o a.o o.o a.a o.o 
t3 SWATHING o.o o.o o.o o.a o.a o.o ~-00 l"QG o.o o.o o.o o.o 
14 BALER a.o o.o o.o o.o o.o a.o 105.00 45.oa o.o o.o a.a o.o 
15 !ALE-LOADER ·o.o. o.o. o.o o.o o.o o.o 105.00 45•00 o.o o.o o.o o.o 

MACHINERY REQUIRENENTS TINES OVER 

31 OFFSET DI SK o.o. a.a 1.00 a.a loOO o.o o.o o.a 0.0 o.o o.a o.o 
39 M.8. PLOW o.o loOO a.o a.o o.o o.o o.o o.o a.a a.o a.a o.o 
40 WLTIBEDDER PLNT o.o o.a o.o o.o 1.ao .o.o o.o o.o o.o o.o o.o o.o 
41 ROW CUL TIVATDR o.a a.a o.o a.o 1.aa o.o o.o a.a o.o o.o a.a a.o 

49 ACIN UllUG WATER o.o o.o o.o a.a 6.00 3.60 1.20 1.20 o.o o.o ,.o o.o 

PANHANDLE ENERGY BUDGETS. 

•••ao NANE CHMIGES HAV,E IEEN STORED WITH TH IS BUDGET*•• 

**OD CDMPLENENT CHMGES HAVE SEEN STORED ~ITH THIS BUDGET*** 

lJ 14 . 15 16 
PRICE WEIGHT UNll lll!M 

coot con~ 

u.ooo o.o 3. 81. 

PRICE NUMBER UNll TT r:~ 
UNITS CODE COUf 

0.210 o.a 12. ie·1. 
o.11to o.o lZ. 211. 
J.160 o.o 7, 39l. 
0.2BO o.o 6. 388, 
o.1so o.o 6. 38~. 

xxxxx XXXXX POWE• fllAC.H 
UNll C.Dl1E 

o.o o.o 4, ;n, 
o.o a.o 4. 3~. 
a.o a.o 4. 67. 
o.o o.o 4. 4~. 

MACHINERY COMPLEHE"1 
EQUIPl'ENI COMPLEHF.r 
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11 18 
TYPE CONT 

z. o. 

TYPf CONT 

3. o. 
3. a. 
3. o. 
3, o. 
3. o. 

TYPE CONT 

4. o. 
4, o. 
4. o. 
4. o. 

·-------·-----------------------------------NONTHI. Y SUMMARY OF RECEIPTS AND EXPENSES 
CAlEGORY .UNIT JAN FU MAR APR MAY JUN JUL AUG SEP OCT NOV Dl::.C TOTAL 

TOTAL RECEIPTS A~E o.o o.o 0.0 o.a o.o .o.o n.oo 33.00 o.o o.D o.o o.o ILC.00 
TOTAL EXPEN~ES ACRE o.o L.U 0.40 o.o 21.22 6.06' 55.03 29.23 o.o o.D o.o o.o 113.37 
RETURNS TO LANO, LABOR, CAPITAL, MACHJNEAY1 OVERHEAD, RISK, AND MANAGEMENT • 3.37 

-----------------------------
ANNUAL CAPITAL DOLo o.o o.a4 0.20 o.o 1.01 lo5l 9.17 2 .... 4 o.o o.o o.o o.o ?L.23 

------- -------------------·---------------LABOR REQUIREMENTS BY MONTH 
MACHINERY LABOR HR. o.D a.u 0.16 o.o 0.63 o.a o.o o.o o.o o.a o.o o.o l .21 
IRRIGATION LABOR HR. o.o o.o o.o o.o 0.31 0.19 0.37 0.11 o.o o.o o.o o.o i.25 
TOHL LABCA HRo o.o 0.42· 0.16 o.o 0.94 0.19 0.37 o.31 o.o o.o o.o o.o z.45 

---------------------------------
lRR IGATION WATER INCi< o.o o.o o.o o.o 6.00 3.60 1.20 1.20 o.o o.o o.o ~.o 24.00 

------------------------MACHINERY FIXED AND VARIABLE COSTS PER HOUR TOTAL 
'ACHINE ODOE DEPR INSUR. TAX TOTAL FIXED REPAIR FUEL LUB. VARIABLE INT• t-><1/T tHE 

TRACTOR CO 4 1.05 0.06 0.16 1.21 0.12 1.49 0.22 2.44 l.06 i.co 
OFFSET---0-1-SK 37 . le66 0.01 0.21 l.9't 0.43 o.-o o.o 0.43 l • .!4 n.13 
M.B. PLOW 32 0.1~ 0.02 0.05 o.u 1.44 a.o o.o 1.44 O.Z'il ll.35 
CULT IBEDOER PLNT . 67 1.24 0.05 o.u l.42 0.77 o.o o.o 0.11 o.sz 0.15 
ROW CULTIVATOR 45 O.t.O 0.01 0.01 0.10 0.25 0.0 o.o o.2s Oe't5 0.24 

--------------------------------
ITEM TIMES LABOR MACHINE FUEL,OIL ,LUIS., FIXED COSTS 

OPERATION NOo DATE OVER HOURS HOURS REPAIR PER ACRE ·PER ACRE 

--------- _____________ ,.. ___________ 
"·B• PLOW 4,32 FEB 1:0D o.1tzo 0.341 1.43 1.15 
OFFSET DISK 4131 MAR i.oo 0.157 0.129 0.40 a.H 
OFFSET OISK 4137 NAY 1.00 0.157 0.129 o.~o 0.74 
CUL TIBEDOEA PLHT 4167 MAY 1.00 o.1a4 o.uz 0.52 0.73 
ROW CULTIVATOR 4145 lin 1. 00 -Aallll ..4aZll ..o..lll ~.i 

TOTAL 1.205 0.996 le46 4.26 

----------------------



CATEGORY 

TABLE L 

CONVENTIONAL TILLAGE SOYBEANS ON CLAY LOAM SOILS 
WITH SURFACE IRRIGATION 

UNITS PRICE QUANTITY VALUE. 
------------~.,..-~-~---~--~-""!'~---- ... ·~------~---~---~------------------------
PRODUCTICIO 

SCY8EANS 
T OTA.L RECEIPTS 

eu. 3.2.110· 45.000 147.60 
147.60 

---~------~---~----~-"'!'-~~~~------,...,----------------~~~--------------------·---OPERA TING INPUTS: . 
SCYBEAN SEEO 
NITROGEN. 
ClJSTOM 'COMBINE 
CUSTOM HAULING. 
IHRBICICE 
TRACTOR FUEL COST 
TRACT REPAIR COST 
TRACTOR LUBE COST 
EQUIP REPAiR CO$T1 
IRRIG FUEL COST· 
IRRIG LUBE COST 
IPPIG REPAIR COST 

TOTAL ~PEIUTUG CQST 

LBS. 
LBS. 
ACRE 
su. 
LBS. 
ACRE 
ACRE 
ACRE· 
ACRE 
ACRE 
ACRE 
ACRE 

0.110 
0.140 
9.700 
0.100 
7.250 

90.000 
50.000 

1.000 
,45. oco 

1.000 

15.30 
1. 00 
9.70 
4.50 
1. 25 
2.49 
1. 20 
o. 31 
o. 53 
s. 13 
L.63 

10. 25 
68. 36 

----------~--------~~~-~------------~-------~----------------------------RETURNS TO LANO,L ABOR, CAP IT AL. ,MACHINERY, 
OVERt-&,AO,RISKoAND MANAGEMENT 79. 24 

-~-------~-------~~~~-~~-----------~-------------...--~.---------------------CAP IT Al COST: 
ANNUAL OPERATING CAPITAL 
TRACTOR INVESTMENT . 
EQUIPMENT INVESTMENT 
IRRIGATION SYSTEM INVESTMENT 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 
0.100 

17.419 
17. 728 
10.542 
96. 024 

lo 74 
1.77 
l. 05 
9.60 

14.17 

------------~-----------~------------------------------------------------------RETURNS TO LANO, LABOR, MACHINERY, 
OVERHEAD 1 RISK AND MANAGEMENT 65.07 

------------~------------~-------------------------~--~~----------------------~ OWNERSHIP COST: (DEPRECIATION, 
TAXES, INSURANCEI 

T.RACTOR 
EQUI PHENT 
IRRIGATION SYSTEM 

TOT.Al CWNERSHIP COST 

OOL. 
DOL. 
DOL. 

2.12 
1066 

25.05 
28.83 

-----------------~-------.ii!'-----------------------------------------
REHRNS TO LANO, LABOR, OVERHEAD, 

RISK AND MANAGEMENT . 36.24 

----------------~---~-------~--------------------------------------------------LAB.CR COST: 
MACHINERY LABOR 
IRRIGATION LABDR 

TOT AL LAB CR CDST 

HR. 
HR. 

3.000 
3.000 

1.833 
1.248 

5.50 
3. 7't 
9. 24 

------------------------....;..-------~---------~------------------~-------------RETURNS ·TO LAND1 OVERHEADt 
RISK AND MANAGEMENT 27. 00 

-------------------------------------------~----------------------------~~-

PANkANCl E ENERGY .BUOGf'TS -

ENTERPRISE jj AREA AND COUNTY lZ DETAIL gg IRIG. LEVEL 1' LAND CLASS l 
GRAZING g MACt.f. COMP. _.l lfUGo SYSTEM !t PRICE VECT .1 INOIV. NUl'IBER _j) 
ANNUAl CAP IT AL MONTt't:-10 
DATE PRINTED: 03105/75 
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TABLE L (Continued) 

.1 2 3 4 ,. 
6 1 I •9 . 10 11 lZ 

JA:N FE& MAR APR NAY JUN JUL AcUG SEP OCT NOV DEC 
LINE 
PRQllUCT ION l NUMBER Cf UNITS 

l SOY8EAllS o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 45.00 o.o •. o.o 

OPERATING INPllT,S- RATff(IUT 

SOYBEAN seeb ll o .• o . o.o o.o o.o .o.o ~o.oo o.o o.o o.o o.o o.o o.o 
12 ~ITROGEN o;.o. o.o o.o o.o o.o 50.00 o.o o.o. ·o.o o.o o.o o.o 
13 tuSTOl4 COMBlNI! o.o o.o o.o o.o o.o o.o o.o o.-o, o.o. 1.00 o.o o.o 
14 CUSTOM HAULING Oi!O o.o o.o o.o o •. o o.o o.o o. 0 ·o.o. tts.oo o.o o. 0 
15 >ERBICIOE o.o o.o' o.o 0. 0 o.o lo.OD o.o o.o o.o o.o o.o o.o 

MACHINERY REQUIRENBITS TIMES 0¥ER 

JS CHISEL o.o o.o . 1.00 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
39 OFFSEl DISK o.o o.o 1.00 1.00 o.o o.o. o.o o.o o.o o.o o.o o.o 
40 SPRINGTOOTH o.o o.o. o.o 1.00 o.o o.o o.o o.o o.o o.o o.o o.o 
H LISTER o.o a.o a.o 1.00 o.o o.o o.o o.o o.o o.o o.o o.o 
42 ROD WEEDER o.o o.o o.o o.o l.oo, o.o o.o o.o 0.-0 o.o a.a a.o 
43 CUL Tl BEDDER PLNT o.o .a.o a.o o.o o.o i.oo o.o o.o o.o 0 .o o.o o.o 
4 .. FIELD CULTIVATOR o.o o.o o.o o.o o.o 1.00 1.00 o.o o.o o.o o.o o.o 

lt9 ACIN IRRIG WATER O.O O.C D.O O.O 6e00 3.60 T.20 '7.20· O.O. OeO O.O O.O 

PANHAllOlE ENERGY llUOGETS 

***"° NAME CHANGES HAVE BEEN STORED WITH THIS BUOGETt** 

***Ml COMPLEMENT CHANGES l;AVE BEEN STl)RED WITH THIS SUOGET*** 

MONTHLY SUMMARY OF RECEIPTS AND-effiiisES 
CATEGORY UNIT JAN fE8 MAR APR HAY JUN JUL AUG SEP 

TOTAL RECEIPTS ACRE o.o o.o o.a a.o o.o o.o 11.0 o.o o.o 
TOTAL EXPENSES ACRE o.o o.o 1.00 L.U 5.28 33.17 •• 70 6.00 o.o 
PETIJRNS TC LAND, VeOR, CAPIT ~, "ACHINERYt OVERHEAD, RISK, ANO MANAGEMENT 

u l'> 15 16 11 l8 
PRICE WEIGHT UNll ITEM TYPE CONT 

CODE COOE 

3 • .280 o.o 2. 98. 2. o. 

PRICE NUMBEq WOT ITEM TYPE CONT 
UNITS CODE (.()0€: 

0.110 o.o 12. l'~U. 
Q.140 o.o 12. zu. 
9.700 o.o 1. 3051 
0.100 o.o 2. 306. 
7.250 o.o 12. 250. 

XKXXX xxxxx POWEil ~AtH 
UNIT CODE 

o.o o.o .. 42. 
o.o o.o .. H. 
o.o o.o .. 55, 
o.o o.o 4. 4&. 
o.o o.o "· 59. 
o.o o.o 4. 67. 
o.o o.a .. 4b ~ 

MACHI NERY COMPLEMf.r 
EQJ I PMENT COHPL.EH ENT 

J. o. 
J. o. 
3. o. 
3. o. 
3. o. 

TYPE CONT .. o. .. o. 

"· o. 
4. o. .. o • 
4. o. .. o • 
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---------------------------
OCT NOV OEC TOTAL 

147.60 o.o o.o 147 .60 
14.20 o.o o.o 68.36 

79.21t ------- ----------------------------
ANMJAL .CAPIT Al. IXIL. o.o o.o 0.58 D.71 2.20 11.2& le6B i.ao o.o o.o o.o o.o 17.42 

---------------LA8Dlt REQUIREMENTS BV PEN TH 
HAC~INERY LA8C~ HR. D.O o.o o.1t1 0.55 0.11 o.1t1 a.2q o.o o.o o.ll o.o o.o l. 83 
IRRIGATION LABOR HR. o.a o.o o.o o.a 0.31 a.19 0.37 o.37 o.o o.o o.o o.o l .25 
TOT •L LABOR "'" o.o o.o 0 • .\1 o.55 0.43 0.66 0.66 0.37 ·a.o o.o o.o o.o 3.08 

--------------------------
IRRIGATION WATER INCH o.o o.o a.o o.o 6.Da 3.60 1.20 1.2a o.o o.o o.o o.o 2•.00 TOTAL _____________________ _ 

VARIABLE INT. H/TIMF 
MACHINERY FIXED AND· VARIABLE COSH PER HOUR 

~ACHINE moE· DEPR INSUR. ux TOTAL Fl XEO REPAIR FUEL LUB. 
TRACTORl41 4 1.os 0.06 0.16 1.27 0. 72 1.49 0.22 2e.\4 l.()b 1,00 
C~I SEL 42 D.52 0.02 0.06 0.61 0.14 o.o o.o 0.14 O.J9 0.21 
OFFSET DIS~ 37. 1.66 0.07 0.21 1.94 0.43 o.o a.o a.43 L.24 O.L3 
SPRING TOOTH 55 0.46 o.oz 0.06 o.s3 a.33 o.o a.o o.33 o. 34 o.c-1 
L !STER 48 l.19 a.05 0.15 l.40 o.46 o.o o.a 0.4b 0.90 0.26 
•oo WEEDER sq o.ao 0.04 o.1a 0.93 0.21 o. 0 o.a 0.21 o.&o 0.09 
CUL Tl BEDDER PLNT 67 1.24 0.05 o.13 1.42 0.11 o.o a.o 0~17 c.e2 0.1s 
f IELD CUL l!UTOR 46 0.60 a.03 a.01 o.1a 0.25 o.o o.o 0.25 0.45 0.24 ----------------------------------------------

ITEM TIMES LABOR f'IACHINE FUEL ,Oil ,LUB., FIXED COS TS 
OFERATION NO. DATE OVER lllUllS HOURS REPAIR PER ACRE PER ACRE 

t~ISEL 4142 MAR l.oo 0.254 0.210 0.59 o.75 
OFFSET DISK 4137 MO 1.00 0.151 a.129 0.40 O.H 
OFF ser DI SK '4137 APR l.oo 0.157 0.129 0.40 o.74 
S PR INGTODTH o\.,55 APR i.ao 0.082 0.061 0.20 0.23 
LISTER "'·"· ••• 1.00 0.310 0.257 o.a1 1.2s 
ROD WEEDER lt,59 MAY 1.00 0.114 0.094 0.21 0.39 
CULT IDEDDER PLNT 4167 JUN 1.ao o.1e.- a.152 o. 52 0.13 
FIELD CULTIVATOR 4,46 JUN 1.00 o.2se o. 238 0.10 0.1!19 
F IELO CULTIVATOR ., . .\6 JUL i.i>o ... 11.zu ..ll.ll4 ..A..Ill ..a.u. 

TOTAL l.833 l. 515 .\.60 6.61 



TABLE LI 

REDUCEQ TILLAGE CORN ON SANDY LOAM SOIL 
UNDER CIRCULAR SPRINKLER IRRIGATION 

CAHGORY U~ITS PRICE QUANTITY --VALUE 
. '• . ' .. ·<'·- .••. - . ' ' • 

------------~~~~~~~~------~-----------~--~~---~~-----~~-~~------
PROQJCTION: 

CCRN BU. 
TOTAL RECEIPTS 

le380 135.000 186. 30 
186.30 

-------~----~~~-----~---------~--------~~-~-..,.__ ___________________________ _ 
OPERATING INPUTS:. · 

t- ERB IC JOE 
CCAN SUD' 
NITROGEN 
Pl-OSPhATE 
INSECTICIDE 
IHRBIC IOE 
NITROGEN 
CUSTQ~ COMBINE. 
CLSTOM HAULING 
TRACTOR FUEL COST 
TICACT REPAIR COST 
TRACTCJ.R LUSE COST· 
EW IP REPAIR COST 
IRRIG FUEL COST· 
IRR IG LUBE COST· 
IRRIG REPAIR COST 

TOTAL OPERATING COST 
. ' ' . . 

us. 
LBS. 
LBS. 
LBS. 
ACRE 
PT. 
LBS. 
eu •. 
BU. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

2.400 
o.520 
0.300 
o. 250 
a.ooo 
4.180 
0.140 
0.200 
0.100 

1.500 
20.000 

100. 000 
50. 000 

t.ooo 
i.ooo 

100.000 
135.000 
135.000 

3.60 
10. 40 
30.00 
12.50 
a. oo 
4.78 

14.00 
27. 00 
13.50 
2.83 
1. 37 
0.42 
o.57 
8.13 · 
l. t.3 

10.25 
148. 98 ------------. ..,_---":'--~~---.,----..-~~---~-------.. -----~--.---~------------

RETURNS TC LAttD,1.ABQR,CAPIT ,L.,MACIHNERYt 
OVERHEAO,RISK,AND MANAGEMENT 37.32 

-----------------~ ... -~-·--~..,.---'""t-~--.. -----~.,..;---~-------------""'!'--9!'-----------
OP IT Al CCST: 

ANNUAL OPERATING CAPITAL 
TRACTOR INVESTMENT· 
HUIPMEIH IIWESTMENT 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 

44·.616 
20.139 

9.143 

4.46 
2.01 
o. 91 
7.39 

----------------~--------..,~--------~----~--~-------------------------------
RETURNS TO LANO, LABORt MAC.111NERY r 

OVER~EAO, RISK AND MANAGEMENT 29.93 
----------------.~--~-~-----·:------..-_...;--~---------------------------------
OWNERSHIP COST: <DEPRECIATION, 
TAXES, INSURANCE)' 

TRACTOR 
EQUIPMENT 
IRRIGATION SYST.EM 

TOTAL CWN&llS111P CCSl' 

OOL. 
OOL. 
DOL. 

2. 41 
1.45 

33.06 
36. 91 

----------------~---------.----------------------------------------------------RETURNS Hl LANO, LABOR, OVERHEAD, 
RI SI< At<O l"ANAGEMENT -6. 99 

--------------------~~--------------------------------------------------------LABOR COST: 
f'ACHlhEFIY UBOR 
I RR I GATJ ON LABOR 

TOT Al LABOR COST 

HR. 
HR. 

3.000 
3.000 

2.306 
l.248 

6. 92 
3. 74 

10.66 

------------------------~----------------------~-------------------------------
RETURNS TO LAND, OVERHEAD, 

RISK AND MANAGEMENT -17.65 
-----4'!"'---~--------"'.""'.~""r""!'~-~~----------:----------"":'--:-----------~----------

PANt-ANDLE ENERGY l!UQGETS 
FIRST HERBICIDE AATREX . SECOND HERBICIDE PARAQUAT 

ENTERPRISE 12. AREA ANC. CDUNTY 10 DETAIL .QD IRIG. LEVEL .fl LAND CLASS .II 
GRAZING ..i MACH •• COMP •. _J, IRIG. SYSTEM !t PRICE VECT .l INOIV. NUMBER _g 
ANNt;U Cl.PIT AL -MONTH:-10 
DATE :!'R INT ED: 03/05175 
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TABLE LI (Continued) 

l z 5 • I • 1 • 9 10 11 12 
JAN. PEI MAii APll MAY JUN JUL MIG SEP OCT NOV DEC 

LINI 
PllODUCTION , NUMHll Of UN ITS ' 

I COllN . o..o o.o o.o o.o o.o o.o o.o o.o o.o n~.ao o.o o.o 

OPl~ATINS INPUTI llATllUNIT 

U ~lllllCIOI .. o.o 0.0: h!IO 0.0· o.o 0.11 o.o' o.o 0.,0 o.o o.o o.o 
12 COllN SllD · •. o.o ·0.0 o.o. 20.00 o.o o.o o.o o.o o.o o.o o,o o.o 
IJ llTRDGIN o:,o o.o· o.o ·l00.00 o.o o.o 0..0 o.o o.o o.o o.o o.o 
a P!!QSP.HATE o.o o>o 0..0 50.00 o.o a.Q Oit.O o.o o.o o.o o.o o.o 
15 INSECTICIDI o.o . . o.o. o.o o.o 0~50 o~o a.so o.o o.o o.o o.o 'o.o 
16 HEtlllCIDE Ci.o 11.0 o.o o.o loOO o.o o.o o.o a.a o.o o.o o.o 
17 llTRDGEN o.o oeo 0•0' o.o o.o o.o so.oo 50.00 o.o o .• o o.o o.o 
18 CUS-TOM CDllllNE o.o .o.o o.o o.o a.a o.o a.a o.o a.a us.oo a.a o.o 
19 CUSTOM HAULING· ·o.o o.o o.o Ot.O o.o o.o o.o o.o o.o us.oo o.o o.o 

MACHINERY RHUIHMENTS TIMES OYER 

31 SULK SHllEDDEll o.o o.o o.o o.o o.o o.o o.o o.o o.o. o.o loOCI o.o 
39 OFFSET DISK o.o o.o o.o o.o o.o o.o o.o o.D D.D o.D I.DO. o.o 
40 SPRAYER o.o. .o.o .1.00 o.D Q,O Q.O 0..0 o.o o.o a.a o.o o.o 
41 DRY FERT SPREAD o.o o.o a.a 1.00 o.o o.o o;o D.o D.O o.D o.o o.o 
U CUL TIBEDDER PLNT · o.o. o.o o.o 1.00 o.o o.o o.o o.D o.o o.D o.D D.O 
43 SPRAYO o.o .o.o o.o o.o 1.00 o.o o.o o .• o o.o o.o o.o o.o 
44 ANH¥0llOUS APPLIC . o.o o.c o.o o.o o.o loOO 1.00 o.o o.o o.o o.o o.o 
U FIELD CULllVAfOR o.D o.o o.o o.o o.o i.oo o.o 0.0 o.o o.o o.o o.o 

49 ACIN IRRIG WATER Oo.O OoO OoO 4.00 OoO. 1.20 7.20 S,60 o.O O,O O.O O.O 

PANHANDLE ENERGY BUDGETS 
FlllST HER&ICIOE UTR.Ell S.ECDND HERBICIDE PARAQUAT 

•••ICJ NAME CHANGES HAYE IEEN STDllED WITH THIS BUDGET-• 

••oo CD•PLHENT CHANGES HAVE BEEN STORE!) WITH THIS BUDGET ... 

u H ·U 16 I? 
PlllC! 111 IGHT UN IT ITfM TYPE 

CODI CODE 

loHO o.o z. n. 2. 

PlllCE NUMHll UNIT IUM TYPE 
UNITS CODE CODE 

z,•oo o.o u. 250 • 
o.szo o.o u. 112. 
0.300 o.o 12. 211. 
ci.zso o.o u. 214. 
e.ooo o.o 1. 240 .• 
•• tao o.o 13. 250. 
0.140 ·a.a 12. zu. 
o.zoo o.o z. 30~. 
0.100 o.o 2. 306. 

xxxxx xxxxx POWER 11ACH 
UNIT COC•E 

o.o o.o .. 81 • 
o.o o.o .. 31. 
o.o o.o z. H. 
o.o o.o 4. 71. 
o.o o.o .. bl • 
o.o o.o z. 14. 
o.o O.D .. 1::... 
o.o o.o 4, 4G. 

MACHI NEPV COMPL EHfhT 
EQUIPMENT CDMPLEHI Nl 

•• 3. 
3, 
3. 
3. 
3. 
3. 
3. 
3. 

lYPf .. 
4. .. 
"· .. .. .. .. 
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CONT 

o. 

CONT 

o. 
o. 
o. 
o. 
o. 
o. 
a. 
o. 
a. 

CONT 

o. 
D • 
o. 
o. 
o. 
o. 
a. 
o • 

llONTHLY SUMMARY Of .RECEIP0""rs_A_Nll~E'"'x'""p'"'·e"N""SE.,....S _____________ _ 

CUEGOllY 
TOTAL RECEIPTS 
TCTAL EXPENSES 
RETURNS TO LAND, 

ANNUAL CAPITAL 

... 
~ACHINEllY UIOR 

UhlT JN! FEB MAR APll MAY • J·UN JUL AUG SEP OCT NOY 
ACRE O.O O.O O.O o.O O.O OeO O.O O.O O.O l86e30 0.0 
ACRE o.o o.o •• ZD 51.04 9,31 ·7,41 11.19 11.67 D.O 40.so Oo94 

UIQI.,. CAP ITAL, MACHINERY, OVERHEAD, USK, ANO'MANAGEMENT 

OEC 
o.o 
o.o 

DCLo o.o o.o · z.45 21.sz 3.91 2.49 4e45 t.94 o.o o.o o.86 o.o 

TOTAL 
186.30 
148.98 
37.32 

44.62 

. LABOR llEQUIREMENTS 8Y iiON 1H ------------------------... .. :..: ~ ~ 
'" 

HR. o.o o.o Oo36 o.ao Oe36 Oe60 0.31 o.o o.o o.o 0,37 o.o 2.31 
I RR IGA Tl ON LAlllR · HR. a.a o.o o.o . 0.21 D.O 0,37 0.37 0.29 o.o o.o o.o o.o 1.z5 
T CT AL . LABOR ~· o.o ._:o.o 0.16 o •. SD o.36 o~.•i o.H 0.29 o.D o.o 0,37 o.o 3.55 

-----------------
IRRIGATION WATER INCH o.o o.o o.D •• oo o.o 1.20 1.20 5.6D o.o o.o o.o o.o 24.00 

----------
MACHINERY FIXED AND VARI AILE COS TS ·PER HOUR TOTAL 

llAC~INE COD! DEPR INSUR. TAX IOTAL FIXED REPAlll FUEL LUB. VARIABLE INT. If IT IM£ 
TRACTORIZI 2· 0,73 ·D.04 0.11 0.88 a.so. l.04 0.16 lo69 0.14 l.co 
TRACTORl41 4 ·,1.os o.o• o.16 1.21 0.12 1·.+9 0.22 2.44 1.06 1.00 
STALK .SHREDDER . IL· 0.59 o.oz o.06 o.u O.JJ o.o o.o 0.3J 0.39 0.18 
OFFSET DISK . ll7· le66 0.01 0.21 1.9 .. o •• , o.o o.o 0.43 1.24 0.13 
SPRAYER .,.. o..u o.oz o.os o.•1 0.11 o.o o.o 0.11 0.31 o. 30 
ORY FEAT SPREAD 11: o.u 0,03 0.01 a.ea 0.29· 0.0 o.o o.z9 0.51 Q.09 
CUL TIBEDDER PLNT 67. loZ4 0.09 O,lJ 1.42 0.11 o.o o.o 0.11 o.az 0.15 
SPRAYER T4 o.~o o.oz o.os D.47 0.11 o.o o.o 0.11 0.31 0.30 
ANHYDROUS APPL IC 1'3 o.s6 o.oJ 0.01 0.66 Oo3T 0.0 o.o 0.37 0.43 0.26 
FIELD CULTIVATOR 46 Oe6G 0.03 0.01 o. ~o o.zs o.o o.o o.2s 0.45 0.2. 

--------------------------
ITEM T.JMES. UIDR MACHINE FUEL10IL ,Luq, 1 Fl XED .COSTS 

OPER.ATIGN NO. DATE OVER HOURS HCURS REPAIR PER. ACllE PER ACRE 

--------------------------------STALK SHREDDER ..... 1 .. NOY 1.00, 0.214 0.111 0.53 Oe64 
OFFSET DISK ••37 NOV lo OD 0.157 0.129 0.40 0.74 
SPRAYEll Z;l't M.AR 1.00 Oo365 o,3oz 0.60 0.11 
DRY FEAT SPRERD ·•.11 ·APR loOO o.uz o.o•J o.za 0.36 
euL Tl BEDDER PLNT : 4167 APR ·.1"00 0.184 0.152 o.sz o.n 
SPRAYER 21.14 NAY loOO 0.30 .o.3oz. o.•o 0.11 
lNHYOllOUS APPL! I> ···13 JUN 1.00 ·0.310 o.zs1 o.78 0.;94 
FIELD CULT·IYATOR 41•6 JUN 1.00 · a.21• o.ue 0.70 0.19 
UHYDJIOUS APPLIC •.. n JUL l oOO ..l!.1J;ll ~ .Jl&lll ...Q..li 

TOTAL "2.306 1.90, s.19 .. ,. _______ .;._ ___ 



TABLE LI I 

REDUCED TILLAGE CORN SILAGE AND RYE GRAZE DOUBLE CROP ON 
SANDY LOAM SOIL UNDER CIRCULAR SPRINKLER IRRIGATION 

CATEGORY UNITS PRICE QUANTJTV VALUE 
----------------~~~-~:..·-~~---------~·---~---~--·----~-:..--------------·-----
P~OCUCHON: 

CCRN SILAGE· 
GllAZE-OUT 

TOT4'- RECEIPTS . 

TONS 
AUMS 

5.500 
10.000 

20.000 
4.100 

110.0<>' 
41. 00 

151.00 
-----~.----------~---~~------... ---~----------------oi!-------------~~--------
OPEUTING INPUTS: 

HERBICIDE 
NITFIOGEN 
P~OSPHATE 
CORN SEED 
INSECTICIDE 
MU CG EN 
RYE SEEO 
NITROGEN 
TRACTOFI FUEL COST 
TRACT REPAIR COST 
TRACTO.R LUllE COST· 

~EQUIP REPAIR COST 
I RR I G FU EL COST 
IRRIG LUBE COST 

. IRIUG REPAIR COST 
TCTAL CPEIUTING COST 

LBS. 
LBS• . 
LBS. 
LBS •. 
ACRE 
LBS. 
BU. · 
LBS. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

2.400 
o.3oo 
·0.250 
o.s20 
e.ooo 
0.140 
5.000 
0.140 

1.500 
100.000 
50.000 ' 
20.000 

1.000 
100. 000 

1.000 
00.000 

3.60 
30.00 
'12. 50 
10.40 
8.00 

14. 00 
5.00 

11."20 
1. 73 
0.84 
o. 26 
o.55 

11. 52 
2. 31 

16.20 
128.11 

---------~-------~---~----~--~-~--~----~~--~~-----~---~-------------------RETURNS TO LANO,LABOR,CAPITAL,MACHINERV, 
OVER~EADrRISK,ANO MANAGEMENT 22.89 

--------------------~--.-~~----~~-..,.--~-----""'!---------_________ "'!-___ ----- -

CAPITAi,. COST: 
ANNUAL CJPflUTIN.G CAP lT AL 
TRACTOR. INVESTMENT 
EQUIPMENT INVESTMENT 
IRRIGATION SYSTEM· INVESTMENT 

TOTAL INTEREST CHARGE 
' ' 

0.100 
0.100 
0.100 
0.100 

32. 071 
12.329 
1.01b 

158. 712 

3. 21 
1. 23 
o. 71 

15. 87 
21.02 

-------------------:~---~----~-~----------~----:----------~----'"":'-·-------------
RETURNS TO LANO, LABOR, MACHINERY, 

. OVERHEAD, RISK ANO MAN~GEMENT 1.87 

--------------------~----·---~-------------------------------------------------OWhERSHIP COST: lOEPRECIATION, 
TAXES, INSURANCEI 

TRACTOR 
EQUIPMENT 
IRRIGATION SYSTEM 

TOTAL CWNE~SHIP COST 

OOL. 
DOL. 
OOL. 

1. 47 
l. 12 

24.40 
26. c;9 

---------------------------------~~----~---------------------------------------RETURNS TC LANO, LABOR, OVERHEAD, 
RI SK 00 MAN AG EM ENT - 25. 12 

------------~-----~------------~-----------------~----------~\---------------LA BC P COST: I · 
MACHINEllV LABOR HR. 3.ooo l.386 4. lb 
IRRIGATION LABOR HR. 3.000 1.768 5.30 

TOTAL LABOR COST 9.46 

----------------~----------~----------------------~---------------------------R'TURNS TO LANO, OVERHEAD,. 
RISK ANO MANAGEM..ENT -34.59 _;: _____________________________ ....;. _______________________________ _:. __ ~--------

PANHANCLE ENER.GY fUDGETS 
Hi:RBICIOE .AATREX 

ENTERPRISE .Illa AREA ANO COUNTY lJl DETAIL iUJ lftIG. LEVEL b LANO CLASS j 
G~AZING ~ MAC.H• COMP. _J,· IRIG. SYSTEM !t PRICE -VECT l INOlVo NUMBER _lJ 
AhhUAL CHIT At MOtlTH:.· 9 
DATE PRINTED: 03105/75 
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TABLE Lii (Continued) 

l z 3 • 5· • 7 I 9 10 ·u 12 
JAN FU llAll ...... NAY JUN JUL AUG SEP OCT NOV DEC 

LINE 
'llQCUCTION NUNHR Of UNITS 
1 CORN SILAGI o.o o.o o·.o o.o o.o o.o o.o o.o i!o.oo o.o o.o o.o 
Z GRAZE-OUT Do25-' .a.ZS o.n a.to a.a o.o o.o a.a a.a 0.6a 0.60 a.75 

O'EllATlllC INPUTS RAT!fUNIT 

il ~ERllC.IDE o.o ."o.a o.o o.o lo 50 o.o o.a o.o o.a o.o o.o a.o 
12 l«TAQGU. .et.a . a.a o.o o.o. 100.00 o.o o.a o.o o.o o.o a.a a.a 
13 PHDSPKATE a.o .· O.ioC o.o a.a so.oo O·O o.o a.a o.o a.a a.a a.a 
14 CORN SEEO o.o o.o. a.a o.o zil.oo a.a o.o o.o a.a. o.o . a.o a.a 
15 INSECTICIOE a.a o.o O•O a.a a.a o.so a.so o.o. o.o o.o a.a '·O.O 
16 ~IT.RHEN o.o a.a a.o a.a.· o.o o.a 100.00 o.o o.o a.o o.a a.a 
17 RYE SHO .a.o . o.o o.o a.o a.a a.a o.o a.o i.oo a.o o.o o.o 
11 ~ITllDIOEN o.~· . a.a o.o o.o o.o o.o o.o a.a 10.00 o.o o.o o.o 

MACMNERY llEQUIRENENTS TIMES OVER 

31 ORY FERT SPREAD a.a o.o o.o. o.o 1.00 o.o o.a a.o o.a a.o a.a o.a 
39 CllLTlllOOER PLNT · .o.o .o.o o.o. a.a 1.00 o.o o.o a.a o.o a.a o.a o.o 
40 SPRAYER '0e0. a.a o.o .o•o 1.00 o.o a.o a.a a.a o.o o.a o.o 
41 ANHYDROUS APPUC a.a. a.a o.a o.o a.a a.a 1.00. a.a o.o a.a a.a a.a 
42 CULT llEOaER AYHD 0"00 a.a a.a a.a a.a a.a o.o o.o. 1.00 o.o o.o a.o 
43 DRILL llOIFERT a.a o.q a.a o.o o.o o.o o.o 0.0 1.00 o.o o.o o.o 

49 ACIN IRRIG WATER a.a a.a 3.00 3.00 3.oo, 3.60 1.20. 1.-aa . 3,00 o.o 4oOD o.o 

PANHANDLE ENEllGY BUDGETS 
HERBIClOE AATREX. 

••OD NANI CHANGES HAVE. HEN STORED MITH THIS BUDGET .. • 

•••~O COMPLEMENT CHANGES HAVE IEEN SYOAED MITH THIS IUOGET .. • 

u H .n 16 17 18 
PRICE llEIGHT UNIT ITEM TVPF. CONT 

CODE COUf 

5.500 o.a 3. 161. 2. a. 
10.000 o.a 1a. 75. 2. o. 

PRICE NUMBER UNIT ITEM TYPE CONT 
UNIJS CODE CDUE 

2.4ao a.a u. 250. 3. o. 
0.300 ·o.a 12 • 211. 3. a. 
a.no a.a 12. 214. 3. ~. 
o.szo a.a 12. 17lo 3. a. 
1.oao o.o 1. 240. 3. a. 
0.140 o.a 12. 2ll. 3. o. 
s.ooo o.a lo l75. 3. o. 
0.140 o.a 12. 211. 1. o • 

xxxxx xxxxx POWEf. HACH TYPE CONT 
UNll COllE 

o.a a.a 4. 11. 
o.o o.a 4, 61. 
a.a o.o 2. ,., 
a.a a.o 4. 73. 
o.o a.a 4o 9~i. 
a.a a.a 4, 61. 

MACHINERY COMPLEMENT 
EQUIPMENT COMPLEMENT 

4. a. 
4. o. 
4. o. 
4. o. 
4. a. 
4. o. 
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----------------------..... --=~...,....,.. ..... =~=--------------·--------------------------MONTHLY SUHilARY OF RECEIPTS AND EXPENSES 
CATeGORY UNIT JAN fEB HAR APR NAY JUN JUL AUG SEP OCT NOV DEC TOTAL 

TOTAL RECEIPTS ACRE· a.so a.so 7.5Ci 9o00 a.a o;o a.o o.o 110.00 6.00 6.oo 1.so 151.00 
TOTAL EXPENSES ACRE o.o o.o 2.65 2.65 60.55 1.1a 2'.14 6.36 20.05 o.o 3.53 o.o 128. u 
RETUINS TD LAND, LABOR, CAPITAL, MACHINERY, OVERHEAD, RISK, ANO MANAGEMENT 22.89 

------------------------
ANNUAL CAPITAL ODLo o.o o.o 1.32 i.10 20.1a 1.19 4.19 0.53 o.o o.o 2.94 o.o 12.a1 

-----------------------LAllOR REQUIRBIENTS DY llllNTH 
HAC•INERY LABOR HR. a.a o.o o.o a.o o.66 o.a 0.31 o.a 0.41 o.o o.o o.o 1.39 
IRR IGATIDN LA80R HR. a.a a.a 0.16 0.16 0.16 0.19 a.37 a.n 0.16 o.o 0.21 o.o 1.11 
TOTAL LABOR Hit. o.o a.a Oe 16 0.16 o.az Oe19 0.68 o.n 0.51 o.o 0.21 o.o 3.15 

. ..,...__. ----------------------
IRR IGATl~N llATER INCH a.a o.o 3.00 s.oa 3.00 Jo60 1.20 1.zo 3.00 o.o 4.oo o.o 14.00 

--------------HACHINEllY FIXED ANO VARI ABLE C05TS PER HOUR TOTAL 
~ACHINE CODE DEPR INSUll.e TAX TOTAL flXED REPAIR FUH LUBe VARIABLE INTe t«/T INF. 

TRACTDRCal 2 o.u o.o<t 0.11 0.18 0.50 1.04 a.16 1.69 0.14 1.00 
TRACTDRl41 4 .1.os 0.0.6 Oo 16 1.21 a.12 1.•9 0.22 z.44 lo06 1.oc 
DRY FERT SPREAD 71 0.68 0.03 o.oa o.ao 0.29 o. a a.a a •. 29 a.51 0.09 
CUL Tl BEDDER PLNT 67. 1.z4 0.05 o.u 1.42 ci.77 o.o a.o 0.11 o.ez 0.15 
SPUYER n O.<tO 0.02 o.os o.o 0.11 o.o o.o 0.11 o.~1 o.Ja 
ANHYDROUS APPL IC 73 o.s6 0.03 0.01 o.66 0.3T o.o o.o 0.31 0.43 0.26 
CUL TIBEDOER AYKO · 95 Q,90 o.o<t 0.11 1.a5 1.2<t o.a a.o 1.2<t 0.6T 0.16 
DRILL WO/FERT 61 le65 0.01 0.21 le9J Oe44 0.0 a.a a.44 1.24 0.1& 

---------------------

... 
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TABLE LI II 

REDUCED TILLAGE WHEAT (CON. RED. CON.) TWO YEAR ROTATION 
ON CLAY LOAM SOIL WITH SURFACE IRRIGATION 

cuec;q1w.. .· . . •. . UNITS. PRICE Ql,JANTITY VALUE 
----..,,-,...-----~--~~~~--~~--:··-----9".--~---~-·---'"'l'--~--------""'--------------
PRCOU~TI<lfl: 

WHEWf 
GllAZING 
WHEAT 
GllAZING 

TOTAL. llECE IPTS 

LBS. 
AUHS 
.BU. 
AUMS 

2.050 
10.000 
2.050 

10.000 

55.0CO 
1.000 

58 .• 000 
1.000 

112. 75 
10.00 

118. 90 
10.00 

251.65 ___ ;,;,..;. _______ ~--~-.~~-~------.--~----~--------""!'~----~--------------------
OPERATING INPUTS: 

Wl'EAT SEED BU. 5.000 1.000 5.00 
NITROGEN LBS. 0.140 100.000 14. 00 
C US TOH COM.BI NE ACRE 9.800 1.000 9.80 
Ci.'STOM HAULING BU. 0.100 55.000 5. 50 
HERBICIDE LBS.· a.ooo 0.500 4. 00 
IHRBICIDE LBS. 9.550 0.500 4. 77 
llHEAT SEED BU. 5.000 l.ooo 5. 00 
NITROGEN LBS. 0.140 100.000 14.00 
CUSTOM COMBINE ACRE 10.280 1. 000 10.28 
CLSTOM HAU LI NG BU. 0.100 58.000 5. 80 
TRAC TOR FUEL COST ACRE 3.24 
TRACT REPAIR COST ACRE 1. 57 
TUC TOR LUBE COST ACRE 0.49 
EWIP REPAIR COST ACRE i.23· 
I PRIG .. fUEL COST ACRE 1. 96 
IPRIG LUBE COST ACRE 2.I4 
IRRIG REPAIR CbST ACRE . 8.19 

TOTAL OPERATING COST l 02. 97 
-·--------------~~-~----·9'."-----------~-----~-~-~--------------------
RE TURNS T 0 LAND ,LABOR, CAP ITAL, MACHINERY, 

OVERHEAO,RISK,ANO MANAGEMENT 148.68 

----~--------~~-----~---~~---------~------~---·-------·--~-----~--------------
CAPITAL CCST: 

ANNUAL OPERjTING CAPITAL 
TRACTOP INVESTMENT 
EC;Ul PMENT JfijVE"STMENT 
IRRIGATION SYSTEM INVESTMENT 

T QTAL INTEREST CHAR GE . . . . 

0.100 
0.100 
0.100 
0.100 

. 48.383 
23. 057 
17.90B 

112 .540 

4.84 
2.31 
1. 79 

ll .25. 
20. 19 --------------------------------------------------·--------------------. ,· ' ' . - . . . 

RETURNS TO LANO, LABOR, MACHINERY, 
OVERHEAD, RISK AND f'IANAGEHENT 128. 49 

-------~----~-~~----~--~-------------------~~-~---~---~~----------------·------
OWNERSHIP cost: (DEPRECIATION, 
TAXES, I~SURAllCEt 

TRAtTOR 
ECU IPMENT 
IRRIGATION SYSTEM 

DOL. 
DOL. 
DOL. 

s• TOTAL OWNERSHIP COST 

2. 76 
2.62 

u. 78 
23.15 

-------------~----------~-~~-----------------------~~~--·~--------------------RETURNS TC LANO, LABDff, OVERHEAD, 
RISK ANO MANAGEMENT 105.34 

-----------------:---~---~----------------------~-~---_,... ___________________ _ 
LABCll COST: 

MACHINERY LABOR 
I PR IGATI CN LABOR 

TOTAL LABOR COST 

HR. 
HR• 

3.000 
3.000 

2.607 
1. 768 

7.82 
5. 30 

13 .13 -----------..--------.-------------------------~------------------~----------
RETURNS TC LANO, O~ERHEAO, 

RI SK ANO MANAGEMENT 92.21. 

----------------~~~-----------------------------------------------------------

PA.NHANCLE ENERGY BUDGETS CON IS YEAR 1: REDUCED YEAR 2 
3 l!U/AC. INCREASE WITH· RE~CED TILLA.GE 
HE.RBICIDE l IS 2,4-D. ·.HERBICIDE 2 IS PARAQUAT. 
ENTERPRISE lil AREA AND COUNTY li DETAIL .Q.Q I RIG. LEV El 2 LANO CL ASS l 
GRAZING J flACH. COMP. -1 IRIG. SYSTEM 2 PRICE VECT .1 INDIV. NUMBER _l2 
ANNUAL CAPITAL MONT.H: 6 
DATE PRINTED: 03/05/75 
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TABLE LIII (Continued) 

1 2 J 4 5 6. 1 a 9 10 11 1Z 13 14 15 16 17 19 
JAN fi8 llAR APR HAY Jllll JUL AUG SE, OC7 NOV DEC PltlCE WEIGHT UNIT IT EM TYPE CONT 

LINE COOc COllE 
PR(ICUCT ION NJRl!R O' UNITS 

l ·wijEAT o.o o.o o.o o.o o.o t~ .• oo· o.o a.a o.o o.o Ot.0 o.o z.osa o.o 12. 7<. 2. 1. 
2 GRAllNG 0.20 o.zo o.zo o.o o.Q o.o o.o Oe·O o.o o.o o.zo 0.20 10.000 o.o 10. 89. 2. 1. 
3 WHEAT· o.o o.o o.o o.o o;.o H.00 o.o o.o o.o. o.o o~o o.o 2.050 o.o 2. 1•. 2. 2. 
4 GRAZING 0.20 0.20 0.20 o.o o.o o.o. o.o o.o o.o o.o 0.20 o.zo l o.ooo o.o 10, 8~. 2. 2. 

OPE RA TING INPUTS ) RATE/UNIT PRltE NUMBER UNIT ITEM TYPE CONT 
UNITS CODE COO! 

11 ~HEAT SEED o.o o.o 'o.o o.o o.o .o.o o.o o •. o i. 00 o. 0 o.o o.o 5.000 o.o z. 1.16. 3, 1. 
12 ~ITROGEN .o.o o.o.· o.o o.o o.o o.o o.o 100.00 o.o o.o O.~O 'o.o 0.140 o.o 12. ~11. 3, 1. 
13 CUSTOM CON.llNE o.o o.o . o.o o.o o.o i.oo o.o o.o o.o o.o o.o o.o 9.aoo o.o 1. 305. 3. 1. 
14 CUSTOM HAULING o.o o •. o. o.o o.o o.o 55.00 o.o o.o o.o o.o o.o o. 0 Q.100 o.o z. 301 •• 3. 1. 
15 ~ERBICIDE o.o o.o o.o o.o o.o o·.o 0.50 o.o o.o o.o o.o o.o a.ooo o.o 12. zsc .. 3. z. 
16 HR81CIOE o.o o.o o.o .o.o o.o o.o o.o 0.50 o.o o.o o.o o.o 9.550 o.o 12. 250. 3, 2. 
17 WHEAT SEED o.o o.o o.o o.o o.o o.o o.o o.o 1.00 o.o o.o o.o s.ooo o.o 2. 116, 3. 2. 
19 •ITROGEN o.o o.o o.o o.o o.o o.o o.o 100.00 o.o o.o o.o o.o o.11to o.o 12. 211. 3. 2. 
19 CUSTOM· COM!INE o.o o.o o.o o.o o.o i.oo o.o o.o o.o o.o o.o o.o 10.280 o.o 7, 30~1. 3. 2. 
20 CUSTOM HAUl.JNG o.o 0 .. 0 o.o _o.o o.o se.oo o.o o.o o.o o.o o.o o.o 0.100 o.o 2. 30b. '· 2. 

H&C•INERV REQUIREMENTS TIMES OYER xxxxx xxxxx POWER MALY TVPf CONT 
UNIT COf!E: 

38 CFFSET DI SK o.o o.o o.o o.o o.o z.oo o.o i.oo o.o o.o. o.o o.o o.o o.o .. 3·1. .. .. 
19 UNO PLANE .o.o . o.o o.o o.o o.<1 o.o o.o 0.90 o.o o.o o•o o. D o.o o.o .. 77. 4 • 1. 
•o CUL Tl8EDDER AYHD o.o o.o o.o o.o o.o o.o o.o l.oo o.o o.o o.o o.o o.o o.o .. %. . . 1. 
'1 CUlTIBEODER TIU o.o o.o o.o o.o o.o o.o o.o o.o 1.00 o.o o.o o.o o.o o.o .. ". .. '· ., ORI LL WO/FERT o.o o.o o.o o.o o.o o.o o.o o.o 1.00 o.o o.o o.o o.o o.o 4, 61. 4. .. 
'3 CHS.ET DISK o.o o.o o.o o.o o.o i.qo o.o o. 0 o.o o.o o.o o.o o.o o.o .. J7. .. 2. 
44 SPRAYER o.o o.o o.o o.o o.o o.o 1. 00 1.00 o.o o.o o.o o. 0 o.o o.o z. ,., .. 2. 
45 CUL TIBEOOER AYHD .o.o o.o o.o o.o o.o o.o o.o o.o 1.00 o.o ' o.o o.o o.o o.o .. I)~. 4. z. 
46 DRILL WO/FERT o.o o.o o.o o.o o.o o.o o.o. o.o 1.00 o.o o.o o.o o.o o.o .. 61. .. z. 

49 ACIN IRRIG WATER c.c c.c o.o e.oo 12.00 o.o o.o o.o 6000 0 .o 8 .oo o.o 

PANHANDLE ENUGY. l!UCGETS CON IS YEAR I• REDUCED YEAR 2 

~E~moE 1~c~ ~A=~ i~!" ~~~::ma~' ~L~~E •ARA QI AT. 

••011 llAME CHANGES HAYE SEEN STORED NHH THIS BUDGET••• 

*** ~C COflf!LEflllENT CH#t'GES 11AV E BEEN STORED Wl TH THIS 9UOGET••• 

MONTHLY SUNMARY OF RECEIPTS ANO EXPENSES 
CATEGORY UNIT JAN FEB MAR &Ptl MAV JUN JUL 

TOTAL ftECElPTS "ACRE o\.00 4.00 °'"•00 O.O o.o 231.65 O.O 
TQTjL EXPEttSES ACRE O.O O.O O.O o\.30 &,o\-6 32e48 4.60 

AUG 
o.o 

n.79 
RETURNS TO-LAND, .rt.·AIOlh. CAPITAL, MACHINERY, OVERHEAD, RISK, ANO MANAGEKt:NT 

::.:;:! .. ' •. 

DQL_• 

Ill. 
Hilo 

HAC~INERY LABOR 
IRRIGATION LABOR 
TOTAL LABOR .. t«. 

IRR IGATI Oft WATER 

""CHINE cooe 
TRACTORC21 2 
TRACTOR C4 I 4 
OFFSET 01 SK 37 
LANC PLANE , ' 1"1 
CUL Tl lEDDER AYHO • 95 
CUL TIBEODER TILL 51 
ORILL WO/FEAT f,l 
OFFSET OISK 37 
SPRAYER 74 · 
CULT 18EDDER .VHD 95 
DRILL WOIF.ERT . U 

'• 

INCH 

o.o o.o o.o 0.12 o.H o.o 4.21 

LABOI\ ftEQUIRE"ENTS BY MONTH 
o.o o.o o •. o o.o o.o Oo47 o.36 
o.o o.o o.o 0 ... 2 0.62 OeO o.o 
o.o o.o O•O · o.1tz 0.62 0.47 0.36 

o.o o.o o.o 1.00 12.00 o.o o.o 

llACHINER Y Fl XED ANO VAiii AILE COSTS PER HOUR 
OEP!t INSUR. TAX TOTAL FIXED ftEPAIR 
o.u 0.04 o.u o.ee .0•50 
1.os 0.06 0 .• 16 1.27 0.12 
le66 0.01 o.z1 1.9.ft. . Oelt3 

'g.44 0.06 0.13 0.84 lel5 
Oe90 0.04 o.u 1.05 loH 
o.6, D.03 0.09 o.ao 0.95 
1.6, 0.01 0.21 1.93 0.4't 
le66 0.01 0.21 le9't 0.43 
0.40 0.02 0.05 0.41 0.11 

.0.90 0.04 o. u 1.os 1.24 
1.65 0.01 0.21. l.93 o ..... ...._. 

28.99 

1.00 
o.o 
1.00 

o.o 

FUEL 
l.O• 
1949 
o.o 
o.o 
0.0 
o.o 
o.o 
0. 0 
o.o 
o.o 
o.o 

ITEM HNES LABOR MACHINE FUEL,OlloLUG., FIXED COSTS 
OPERATION NDo DATE OVER· HOUR$ ·HOURS 'EPAIR PER ACRE PER ACRE 

SPRAYER· 2,,7 .. JUL loOO Oe.3:65 0.102 o.&o o:11 
OFFSET DISK 4't137 AUG 1.00 0·157 0.129 0.40 Oe71t 
LANO PLANE 4, __ 77. AUG 0.50 0~2H 0.234 0.90 i.o ... 

.CUL Tl8EDOER lYHD ·-·ff AUG i.oo 0.191 0.1•4 0.64 0.10 
SPRAYElt .z,14 A.UG 1•00 '0.36, 0.!02 0.60 0.11 
CULTIBEDDER TI.LL 4·,s1 SEP i.oo .. 0.139 o.1u 0,42 0.:45 
DRILL llOIFERT ...... 1 &EP •. 

1-oQO o.zu Ool79 0.56 1.03 
tULT IHDDElt AYHD 4-t-95 !EP i.oo 0.191 0.164 0.64 0.10 
DRILL ~QI FEAT .... 61 SEP . 1.00 0.211' 0.119 o.56 1.01 
OFFSET OISIC lt,.:3-l JUN. 2. 00 Oe313 0.259 o.a1 l.49 
OFFSET OlSK '4-,)? ~UN. 1.00 . ..Jl..lll ·~ -llo.~ _11.u. 

TOTAL 2.607 z. u, 6.53. t.47 

MACHINERY COMPL EHE NT 
E~IPMENT COMPLEMl:NT 

SEP 
o.o 

15.22 

OCT 
o.o 
o.o 

NOV 
.... 1)0 
i..10 

Oft 
4.00 
o.o 

TOTAL 
251.65 
102.97 
148.68 

11.42 o.o 2 .s1 o.o lt9.)8 

--------------------------
0.11 o.o o.o o.o 2.bl 
0.31 o.o 0.42 o.o 

·-· 77 1.oa o.o . o.•2 o.o 4.38 

6.00 o.o e.oo o.o 34.00 

------TOTil-----------------
Lue. VARIABLE INT. HUT JME 
0.16 1.69 0.74 1.00 
0.22 2,.,..4 1.06 t.oo 
o.o 0.43 1.24 0.13 
o.o 1.15 1.03 0 .. 47 
o.o 1.2• 0.67 0.16 
c.o 0.95 0.51 c.u 
o.o o.•4 i.21t o.u 
o.o 0.43 1.2• 0.13 
O.O 0.11 Q,Jl 0.30 
o.o 1.24 0.67 0.16 
o.o o.1t1t 1.2.. o.1a 

__ _.........__._.._ ...... _______________ ~------------------·--------------------



TABLE LIV 

REDUCED TILLAGE WHEAT AND GRAIN SORGHUM DOUBLE CROP ON 
CLAY LOAM SOIL WITH SURFACE IRRIGATION 

CATEGORY UN ITS PRICE QUANTETY VALUE . . 

---------------..---------------------~----------....-~~-----------------~~-----PROCUCTION: 
WHEAT 
MILO 

TOTAL RECEIPTS 

eu. 
CWT• 

z.oso 
2.340 

50.000 
48.000 

l 02. 50 
112 .32 
214. 82 

---------------~-----~~---~---~---------------·-------------·---~----...---OPE RAT ING INPUTS: 
tdTROGEN 
W~EAT SEED 
CUSTOM (:OM8INE 
ClSTOM t'AULING 
MILO SEED 
i. lRBIC IDE 
l'HTRCGEN 
INSECTICIDE 
CUSTCM COMUNE 
CLSTCM HJtULING 
TRACTOR FUEL COST 
TRACT REPAIR COST 
TRACTOR LUBE COST 
EQUIP REPAIR COST 
IRRtG FUEL COST 
IRRIG LUBE COST 
IRRIG REPAIR COST 

TOTAL OPERATING.COST 

LBS •. 
au. 
ACRE 
BU. 
LBS. 
LBS. 
LBS •. 
ACRE 
ACRE 
CWT. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

0.140 
5.ooo 
9.400 

. 0.100 
0.210 
2.400 
0.11+0 
2.200 

10.000 
0.100 

120. 000 
1.000 
1.000 

50.000 
1.000 
1.500 

120.000 
l.ooo 
t.oco 

48. 000 

16.80 
5. 00 
9.40 
5. 00 
1. 89 
3.60 

16. 80 
2.20 

10.00 
4. 80 
1.87 
0.90 
o. 28 
0.59 
6.79 
lo 83 
b.99 

94. 73 

-----------------------------~------------------------~------------------------RETURNS TO LANDtLABOR,CAPITAL,MACHlNERY, 
CVERt'EAO,RIS~,AhD MANAGEMENT 120. 09 

-------------------~--------------~------------------------------~----------~ CAPITAL COST: 
ANNUAL OPERATING CAPITAL 
TRACTOR INVESTMENT 
EQUIPMENT INVESTMENT 
IRRIGATU:lN SYSTEM INVESTMENT 

TOT AL INTEREST CHARGE 

O. LOO 
0.100 
0.100 
0.100 

34.075 
13.311 

7.2'ill 
95. 990 

3. 41 
1.33 
0.73 
9.60 

15.07 
--~------------.~-i-----~"""'----~------------------·----~--------------------
RETURNS TO LANO, LA80Rt MACHINERY, 

OVERtEAO, RISK ANO MANAGEMENT 105.02 

----~----------------------------~--------------------~-------------~~---------
OWNERSHIP COST: toEPRECIATION, 
TAXES, lNSURANCEI 

TllACTOR 
E~UI PMENT 
1 RR I GA TI ON SYSTEM 

TClTAL CWNERSHIP CCST 

DOL. 
DOL. 
DOL. 

lo 59 
1.16 

15.17 
17. 92 

---------------------'!"---. ~----------~--~------------------------------------
RETURNS TO l ~O, LABOR, OVERHEAD, 

RISK A~O ~ANAGEMENT 87. l 0 

------------------------------------------------------~--------------~---------LABCR COST: 
MACHINERY LABOR 
IRRIGATION LABOR 

TCTAL LABOR COST 

HR.. 
HR. 

3.000 
3.ooo 

i. 488 
1.508 

-----------------------~~.~-------·----------------------------------- '19!"-- -- -
RETURNS TO LANO, OVERHEAD~ 

RISK AND MANAGEMENT 78.11 
-------------.-------------"'"'!·--·--~~-----~--·--------------------------

PANl-ANCL E ENERGY BUDGETS 
HERBICIDE AATREX 
GRAIN SORGHUM 600 POUND INCREASE PER ACRE 
ENTERPRISE I;l AREA AND COUNTY ll DETAIL .Q.g llUG~ LEVEL 2 LAND CLASS l 
GRAZING J HACH. COMP •. _l IRIG. SYSTEM !i PRICE VECT l INDtV. NUMBER _Q 
ANNlJAl CAPITAL MONTH: 6 
DATE PRINTED: 03/05/15 
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TABLE LIV (Continued) 

. ·l z 3 .. 5 6 1 8 9 10 11 12 1l lit 15 16 11 18 
JAii -·FEB ..... ··APll ll·AT JUN .AIL AUG SEP 0.ET NOV DEC PRICE WEIGHT UNIT HEH TYPE CONT 

LINE (;JDt cou~ 
PRHUCTIDN NUll'llER Of UNITS 

L WHEAT o.o. 0.0 0.0 o.o 0e'0 so.oo o.o o.o o.o o.o o.o o.o 2.010 o.o 2. 7bo 2. o. 
2 lllLD o.o o.o o.o o.o 'D·O o .• o o.o o.o o.o .a.OD o.o o.o 2.3 .. 0 o.o luo 73. z, o. 

DPUATlllG INPUTS UTE/lllllT PRICE NUMBER UNll ITEM TYPE CONT 
UNITS COD~ COUE 

11 ~ITRllC&N o.o a.o a.o o.D· o.o D.D a.o o.o o.o 120.00 o.o o.o 0.1•0 o.o 12 • .211. 3. o. 
lZ WHEAT SEED o •. o o.o o.o 0.0 . . o.o o.o o.o o.o o.o 1.00 o.a o.o s.ooD o.o z. l1t .. 3. o. 
U CUSTOM C-OM.BINE DoD· o.o o.D D.a o.o L .Oa a.o o.o o.o o.o o.o o.o 9.400 o.o 7. 305. 3. o. 
Lit CUSTOM HAULING o.o o.o. o.o o.o o.o 50900 o. a o.o a.o o.o o.o I o.o 0.100 o.o 2. 30lh 3, o. 
L5 MILO SEED 0:.0. o.o o.a o.o o.o ,.oo o.a o.a a.o OoD o.o o.o OoZ7D o.o 12. 113. 3. o. 
16 HRBICIOE a.a o.a a.a D.O o.a lo50 D.D o.o o.o o.o o.o o.o z ... oo o.o 12. 250. 3. c. 
11 lllU_Ot;EN o.o o •. a o.o a.o o.o 120900 o.o o.a o.o o.o o.o 0. 0 0.140 o.o 12. 211. 3. o. 
18 INSECTICIDE o.o a.a o.o o.o a.a o.o 1.00 o.a a.o o.o o.o o.o 2.200 o.o 7. 240. 3. o. 
19 CUSTOM -alHHNE a.a o.o o.o o.a o.o o.o o.o o.o o;o 1.00 o.a o.o 10.aoo o.o 1. 30!h 3, o. 
20 CUSTO' HAULING o.o o.o o.a o.a o.o o.o o.o o.o o.o •1.00 o.o o.o o.1ao o.o 1:6. 30&. 3. o. 

HACHINlllY REQU IUllENT.S TlllES OVER xxxxx XXXXX PO~EF MAC.rt TYPE CONT 
llldl C.OIJE 

31 STALK SHREDDER · o.o o.o o.o o.o o.o o.o. D.O o.o o.o 1.00 o.o o.o o.o o.o "· 81. 4. o. 
39 CUL TUEOOER AYHD o.a 0•0 a.a o.o o.o o.o o.o o.o o.o 1.DD o.o D.o o.o o.o "· i!a. 4, o. 
itO DRILL Wt/FEllT lloO a •. o o.o o.o o.o o.o o.o a.a o.o 1.00 o.o o.o o.a o.o "· 01. .. ~. 
H CULTllEDDER PLllT · o.o o•·o a.a o.o a.o 1.00 a.a a.o . o.o o.o o.a D~O o.o o.o "· 67, . . o • 
lt2 S"AYER o.o O.D o.o o.o a.o loOO a.o o.o o.o o.o o~o o.o o.o o.o 2. i.. 4. o. 
43 ANHYDROUS APPLIC o.o o.o o.o a.a o.o 1.00 o.o o.o o.o o.o o.a o.a o.o o.o "· 13. 4. o. 

'>9 ACIN IARIG llATER o.o o.o J.OD 3.00 3.00 •• ao 5.00 o.o J.oo 3.oo 3.0D o.o 

PANHll!IOLE ENERGY BUDGETS 
HERBl-CIOE· AATREX 
GRAIN SORGHUM 6lla POUND INCREASE PER ACRE 

.. OD hA'E CHANGES HAVE BEEN STORED WITH THIS 8UDGETO .. 

... NO COMPLEMENT .CHANGES HAVE BEEN STORED WITH THIS BUDGET••• 

CATEGORY 
TOTAL RECEIPTS 
TOTAL EXPENSES 
RETUINS TD LANDo 

HONTHL Y SUMMARY OF RECEIPTS ANO EXPeNsEs 
.UNIT JAN FEB ,_R APR MAY JUN JUL 
ACRE O.O o.o O.O o.O o. 0 L02e50 o.o 
ACRE OeO OeO le61 1.61 1.61" "ltl.82 lt.89 

LAllOR; CAPITAL, llACHINERYo OVERHEAD, RISK, AND MANAGEMENT 

AUG 
o.o 
o.o 

ANNUAL CAP IT AL DOLo o.a o.o OeltO 0.21 0,13 O.O "·"' o.o 

MACHINERY LABOR 
IRR IGATIDN LABOR 
TOHL LABOR 

IRRIGATION WATER 

,_CHINE 
TRACTOR CH 
TAACTORl4 I 
STALK SHREDDEI 
CULT !BEDDER AYHD 
DRILL WO/FERT 
CUL TIBEOOER PLNT 
SPRAYER 
ANHYDROUS -APPLIC. 

CfEllATICN 

HR. 
HRo 
HRo 

INCH 

CODE 
2 
4 

81 
H 
61. 
67 
7'> 
13 

LABOR REQUIREMENTS BY llONTH 
o.o o.o o.o o.o 
a.ll o.o 0.16 0.16 
o.o .o.o 0.16 0.16 

a.a o.o 3,00 1.00 

o.o 
0.16 
0.16 

3oDO 

a.86 
0.31 
1.11 

6.DD 

MACHINERY FIXED AND VAlllAai.E COSTS PER HWR 
DEPR INSURo TAX TOTAL FIXED REPAIR 
o.n 0.04_ 0.11 o.&8 o.so 
1.05 0.06 0.16 1.21 0.12 
0.59 0.02 0.06 0.68 0.5:1 
0.90 0.04 o.u 1.05 1.2. 
lo65 0.01 0.21 1.93 o.r.4 
1.24 o.o, Ool3 l.~2 0.11 
O.ltO a.oz 0.05 a .. 1 0.11 
o.56 0.03 0.01 0.66 0.31 

o.o 
0.26 
0.26 

o.o 
o.o 
o.o 

5.oo o.o 

FUEL 
leOlt 
1.49 
0. 0 
o.o 
o.o 
o,o 
o.o 
0.0 

ITEM TIMES LABOR MACHINE FUELoDILoLUBoo FIXED _COSTS 
NDo DATE OV fR HOURS HOURS R EPA JR. PER. ACRE PER ACRE 

MACHINERY COHPU:HENT 
EQUIPMENT COMPt.EfolEt.IT 

SEP OCT 
o.o 112.12 
lo6l 39095 

NOV 
o.o 
1.61 

DEC 
o.o 
o.o 

1.21 26.63 o,q,,,. o.o 

o.o 
Oel6 
0.16 

1.ao 

0.63 
0.16 
0.11 

3.00 

o.o 
0.16 
0.16 

3,00 

o.o 
o.o 
o.o 

o.o 

IOlAl. 
i'l4.82 
94.73 

120.oq 

~•.oa 

29.00 

---------------------TOTAL 
LUB, VARIABLE INT, f-!O /T IHE 
0.16 l,;(»CJ 0.74 l.QP 
0.22 2 ... ,. 1.06 loC·O 
o.o 0.33 0.19 O. lR 
o.o L.24 0.67 0.16 
o.o O,.ltlt 1.24 o.rn 
o.o 0.11 o.u2 0.15 
·o.o 0.11 0.31 O,JO 
o.o 0.31 Oe't3 0.26 

-----------------------------------

STALK SHREDDER 4,11 OCT 1.00 0.Zlit 0.111 

,_...,... ______ _,_. ___ ._ _______________________________ _ 
o. 53 o .... 

CULTllEDDER 'YHD ~··· 
-OCT 1~-00 0.198 Oe 164 0.6 .. 0.10 

Dli ILL 110/FERT ... ,., OCl 1.00 0.211 0.119 Oo56 . 1.03 
CUL TIBEDDER PLNT olt,67 JUN 1.00 o.aa" 0.192 0.52 o.u 
SPRAYER 2174 JUN 1.00 O.J65 o.3a2 0.60 0.11 
ANHYDROUS APPL IC- ••n JU" 1.00 .JIJJJI ~ -A.li .Jlali 

TrTAL 1~481 1.no 3.6" •·81 ----- ------------------------



TABLE LV 

REDUCED TILLAGE WHEAT-FALLOW-SORGHUM THREE YEAR ROTATION ON 
CLAY LOAM SOIL WITH HEAVY SURFACE IRRIGATION 

CATE.GORY UNITS PRICE QUANTITY VALUE 
-~-------.,--.-~--....,.-"-!' ... ~-.......t~~-------.----------~~..-..~---------------~----
PROQJCT ICIN: 

WHEAT··.; - . 
GRAZIN& 
MILO 
MILO STUBBLE 

TOTAL RECEIPTS 

au. 
. AUMS 
CWT. 
AUMS 

2.050 
10.000 
z. 31t0 
6.000 

55.00Ci· 
1.000 

62.000 
l.400 

112. 75 
io.oo 

llt5. 08 
8.40 

276. 23 -
------:-----.--~~~~~--~~~--~..,-... ---~-~----------...--~----~---~-~-------------
OPERATING INPUTSi 

toiUCGEN L8S. 0.140 120. 000 16.80 
litHEAT SEED au. .s.ooo i.ooo 5. 00 
CUSTOM COMBINE ACRE 9.800 1.000 9.80 
CIJSTOM HAUL ING . au. 0.100 55.000 5.50 
HERBICIDE LBS. - 2.400 3.ooo 1. 20 
MILO SEED LBS. 0.210 10.000 2. 70 
t\ITRClGE~ LBS. 0.140 125.000 17. 50 
INSECTICIDE ACRE 2.200 1.000 z.,20 
CUSTOM COMBINE ACRE 10 •. 000 i.ooo 10.00 
CLSTCfll HAULit.IG LBS. 0.100 62.000 6. 20 
TRACTOR FUEL COST ACRE 2 o l4 
TRACT REPAIR COST ACRE 1.04 
TRACTOR LUBE COST ACRE o. 32 
EQUIP REPAIR COST ACRE o. 73 
IllRIG FUEL COST ACRE 8.60 
IRRIG LUBE COST ACRE 1. 75 
IRRIG REPAIR COST ACRE 6.52 

T CTAL CPEIUTING COST 110.00 

--------~-------------------------------------------------~--------------------RETURNS TC l.ANO,LABOR,CAPITAL ,MACHINERY, 
OVERHAD,RISK,AhO MANAGEMENT 166. 23 

--------------------:------------.---------·----~---------------~-------
CAPITAL COST: 

AhNUAL CPERATING CAPITAL 
TRACTOR !~VESTMENT 
HU I PM ENT INVESTMENT 
IRRIGATION SYSTEM· INVESTMENT 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 
0.100 

49. 21 7 
15.247 

8. 849 
101. 32~ 

4.92 
1. 52 
0.88 

10. 13 
17.46 

-------~------------~-~---~-~----~----------------~~--------------------------
RETUR~S TC l ANO, LABOR, MACHINERY, 

OVERl-EAO, RISK AND MANAGEMENT 148. 77 
---------------------..------~--------------~------------------------_.;.-----
OWNERSHIP COST: CDEPRECIATION, 
TAXES, INSURANCE I'. 

TliACTOR 
EC:UIPMENT 
IRRIGATION SYSTEM 

TOTAL CWNE~SHIP COST 

OOL. 
DOL. 
DOL. 

l. 82 
1. 32 

23.57 
26. 71 

----------~~---~-~~~----------·-~------~-------------------------------
RETURNS TO LANO, LABOR, OVERHEAD, 

RISK ANO ~ANAGEMENT 122. 05 
----~-----------~---------~------~------------~~---·---~----------
LABU COST: 

~ACHINEllY LABOR 
lRRIGATlcON LA8DR: '·· .. ::!~ . 

TOT Al LABOR co·sr 

HR .• 
HR. 

3.000 
3.000 

1.323 
1 •. 87-2 

3. 97 
5. 62 
9.59 

---------~-~------~-·-------~----~--~~-~--~----------------·-----..;.. ____ _ 
RETURNS TO LAND, OVERHEAD, 

RISK ANO MANAGEMENf 112.47 

-------------~------~--------~------------------------------------------------

PAN PAN CLE ENERGY BUDGETS 
1-ERBICIOE AATREX 

ENTERPRISE lJ. AREA A"O COUNTY .lQ DETAIL ~ IRIG. LEVEL fl LAND CLASS l 
GRAZING J. MACfi. COMP"• -1 IRIG. SYSTEM !2 PRICE veer l INDIV. NUMBER _g 
ANNUAL CAflITAL MONTHl 6 
DATE PRINTED: 03105175 
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TABLE LV (Continued) 

I '2 5 4 5 .. 6 1 ~ 9. IP 11 12 
J~N . ... fH MAR APA MAY JUN. JUL AUG U,P OCT NOY DEC 

LINE 
PAOWCT~ NUMllA Of UNITS -o.o· I WHS(<T . ·o.o o.o .o.o o.o o.o ss.oo o.o o.o .g.o o.·o o •. o 
·z GRAZING ·a.20 0.20 0.20 o.o o.o o.o o.o o· •. o o.o· :o•a 0.20 o.zo 
J MILO o.o .o.o o.o o.o o.o o.o o.o o.o o.o. ·•z.oo o.d o.o 
4 ~ILO STUBBLE o.~o o.o o.o o.o o.o ·o.o o.o o. 0 o. 0 o. 0 a.so o. 50 

OPDATING INPUTS RATE/UNIT 

11 ~ITAOGEN o.o a.o o.o o.o o.o o.o o.o 120.00 o. 0 o.o o.o o.o 
12 hHEAT SEED o.o o.o . o.o o.o o.o o.o o.o o.o 1.00 o.o o.o "o.o 
l3 CUSTO~ COMBINE o.o a.a o.o o.o o.o 1.00 o.o o.o o.o a.a o.o . o.o 
14 CUSTOM HAULING o.o a.a o.o a.a o.o 55.00 o.o o.o o.o o.o o.o o.o 
15 ~ER8KIDE j),Q o.o o.o o.o o.o o.o 3.00 o. 0 o.o o.o o.o o.o 
16 •ILO SEED D.D o.o o.o. O.D o,o 10.00 o.o o.o o.o o.o o.o a. o 
11 ~ITllOGEN o.D o. 0 o.o o.o o.o 125.00 o.o o.o .o.o o.o o.o o.o 
18 INSECTICIDE .o.o o.o. o.o o.o o.o o.o 1.00 O. D o. 0 o.o o.o o.o 
19 CUSTOM COMBINE o.o o.o o.o a.o o.o o.o o.o o. 0 o. 0 1.00 o.o o.o 
20 CUSTOM ~AUL ING . o.o o.o o.o D.O o.o o.o o.o o.o o.o 62.00 o.o o.o 

MACHNERY REQUIREllENTS TIMES OVER 

38 ·ROO W.EEOER O·oQ o.o o.o o.o D.O 1-.00 1.00 o.o .. o.a o.o o.o o.o 
39 S•EEP AYHO . o.o o.o o.o o.o o.o o.o o.o 1.00 o.o o.o o.o o.a 
40 Oii.ill hD/FERT o.o o.c o~o o. 0 o.o o.o o.a o. 0 1. 00 o.o o.o o.o 
41 SPUYER o.o o.o o.o o.o o.o a.o 1.00 o.o o.o o.o o.o o.o 
•z CULTIBEODER PL:NT .o.a o.o o.o a.a o.o 1.00 o.o o.o o.o o.o o.o o. 0 
43. SWEEP AYHO o.o o.o o.o o.o o.o 1.00 o.o o.o o.o o.o o.o o.o 
44 CULTIBEDDER HLL· a.o O•O o.o o.o o.o o.o o.o 0.50 o. 0 o.o o.o o.o 

49 "ACIN IRRIG WATER o.o o.o 3.00 3.00 a.oo 3.60 7.ZO 7,zo o.o 0.0 4.00 o.o 

PANHANDLE ENERGY 8UCGETS 
•ERS IC. IOE AATREX 

•••~D ~AM CHANGES HAVE BEEN STORED WITH THIS SUDGET**• 

... ~C COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET .. • 

CATEGORY 
TOTAL RECEIPTS 
TOTAL EXPENSES 
RETURhS TC LANDr 

llONTHL Y SUMMARY OF RECEIPTS ANO EXPENSES 
. UNIT JAN FEa MAR APR MAY JUN JUL 

ACRE 4,40 2.00 2.00 o.o o.o uz.75 o.o 
ACRE o.o o.o 1.91 1.91 s.08 39"6 14.23 

L •80Rt CAP IT AL, MACHINERY, OVERHEAD, RISK, ANO HANA.GEMEN T 

AUG 
0 .o 

22.28 

ANNLAL CAPITAL DOL. o.o o.o 0.48 0.32 o.u o.o U.04 18.46 

MACHINERY LABOR 
IRR.IGATION LABOR 
TOTAL LABOR 

IRRIGATION WATER 

~AcnNE 

TRACTORIZI 
TRACTORC41 
ROD WEEDER 
SWEEP AYHD 
DRILL WO/FERT 
SPRAYER 
CULTIBEOOER PLNT 
SWEEP. AYHO 
CULT !BEDDER TILL ' 

CFEUTION 

CODE 
z 
4 

59 .. 
90, 
61 
74 
61 . 
90. 
51. 

HR, 
HR, 
111. 

INCH 

ITEH 
ND. 

LOOP. REQUIREMENTS BY MONTH 
o.o o.o 
o.o o.o 
o.o o.o 

o.o o.o 

.MACHINERY fJxEO 
DEPR INSUR, 
0.73 O.O't 
1.05 0.06 
o.ao o.o• 
o.63 o .03 
t.65 0.07 
0.40 0.02 
1.24 o.os 
c.63 o.ol 
0.6~ 0.01 

TIMES LABOR 
OATE OVER HOURS 

o.o o.o o.o 0.61 
0.16 0.16 0.42 0.19 
0.16 Do 16 Q,4z o.ao 

3,.00 3,00 a.oo 3.60 

ANO VARIAllLE COSTS PER HOUR 
TAX TOTAL FIXED REPAIR 
0.11 o.aa 0.50 
Oe 16 le27 O. 72 
0.10 D.93 O.Zl 
0.11 0.11 0.1.a 
0 .21 l .93 0.44 
D.05 0.47 0.11 
o.u 1.42 0.11 
0.11 a.11 o.1e 
o. 09 o. 80 Oe95 

o. u 
o.n 
0.85 

1.zo 

0.38 
o.37 
0.16 

1.20 

FUEL 
leO't 
1.49 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 

MACHINE FUEL.,Oll t:LU8., FIXEO COSTS 
HOURS REPAIR PER. ACRE PER ACRE 

SEP 
o.o 
5,49 

4.ll 

0.22 
o.o 
0.22 

o.o 

LU&, 
0.10 
0.22 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

u H 15 16 
PUCE llEIGHT UNIT lTEH 

CODE CllCE 

2.oso o.o 2. 76. 
10.000 o.o 10. !9, 
2.340 o.o 16· 73. 
6.000 ·o.o 10. 1~7. 

PRICE NUMBER UNIT ITEM 
UNITS CODE CODE 

Ool40 o •. o 12. 211. 
s.ooo o.o z. 176. 
9.800 o.o 1. 305. 
0.100 o.o 2. 306. 
Z.400 o.o 12. 250, 
0.210 o.o 12. 17.3. 
0.140 o.o 12. 211. 
2.200 o.o 1. 240. 

I Q.000 o.o 1. 305. 
0.100 o.o 12. 306. 

xxxxx xxxxx POllfeR HA(.l-1 
U1'iill COIJf 

o.o a.o .. 5tJ. 
o.o o.o .. 9U, 
o.o o.o 4. 6 l. 
o.o o.o 2. 74. 
o.o o.o 4. 6'f. 
o.o o.o .. itn. 
o.o o.o ... 5 lo 

MACHI NERY co.-Pt.EllllENT 
EQUIPMENT C0'4PU:l'IENl 

llC T 
145.08 

10.20 

10.80 

NOV 
s.oo 
z,54 

l.'+8 

DEC 
5.00 
o.o 

o.o 

17 18 
TVpE CONT 

2. Io 
2. 1. 
2. 3, 
2. 3. 

TVPE CONT 

3. I• 
3. 1. 
3. 1. 
3. 1. 
3, 1. 
3, 3, 
3. 1. 
3. 3. 
3. 1. 
3. 3. 

TYPE CONT 

4. 1. .. 1. .. I. 
4. 1. .. 3, .. 3, 
4 • o. 

TOTAL 
276.23 
110 .oo 
l66oZ3 

~•.Z2 
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------------------
o.o o.o o.o 1.32 
o.o 0.21 o.o 1.87 
o.o 0.21 o.o 3,zo _________ .. __________ 
o.o 4.00 o.o 36.0t' 

TOT ~l------------------------
VAR IA&L E INT. t-'fi./Tl"4f. 

t.69 0 .. 11. i.oo 
2.lt4 1.06 · l.(\C 
0.21 0.60 o.oo 
o.1a 0.50 :>.?6 
0.44 1.24 ~.1a 
0.11 0.31 0.30 
o. 7T o. 82 ·l.15 
0.78 0.58 0.26 
0.95 O.'>l 0.11 

----------------------------ROD WEE0£R ~.s?. JUL 1.00 0.114 0.094 o.z1 0.39 
SPRAYER 2,_74 ·JUL 1.ao 0.36' 0.302 0.60 0.11 
SWEEP AYHO ~,90 AUG 1.00 o.313 o.z5e 0.90 1.01 
CUL Tl&EDDER TILL 4tc51 AUG 0.50 0.069 0.051 0.21 0.22 
DRILL wO/FERT 4,61 SEP i.oo o.zu 0, 179 0.56 1.03 
ROC W·EEDER 'h.59. JUN 1.00 0.114 0.094 0.21 0.39 
CULT IB EDD ER PLNT 4t:.67 JUN 1.00 Oo184 O, ISZ o.s2 0.13 
SNEEP AYHD 11t·,.90 . JUN i.oo .IUIU ~51 .Jl...ill ...lo.Ill 

TOTAL,. !0688 1.39'5 ..23 . 5.'5 



TABLE LVI 

REDUCED TILLAGE WHEAT-FALLOW-SORGHUM THREE YEAR ROTATION ON 
CLAY LOAM SOIL WITH MODERATE SURFACE IRRIGATION 

CATEGORY Ut:I ITS PRICE QUANTt TY VALUE ---------.. _-·----,.-~-----.,.-~-.-'-----------..----------~~------~- .. ----.,.--~ ------
PRODUCTION i 

WHEAT 
GRAZING · 
HILO 
MILO STUBBLE 

TOTAL RECEIPTS 

eu. 
AUMS 
CWT. 
AUMS 

2.050. 
10.000 
2.340 
6.000 

55.0CC 
i.ooo 

48.000 
l. 000 

ll2. 75 
10.00 

112.32 
6000 

241. 07 

------------------------~-------~--- -------------------------~-----------OPERUING INPUTS: 
NITROGEN 
Wl"EAT SEED 
CUSTCI' CC1'48UiE 
CUSTOM HAUUNG 
I- fRB IC IDE 
MILO SEED 
NI TR OGEN 
INSECTICIDE 
CUSTOfl CCM8INE 
CUSTOM .. AULlNG 
TRACTOR FUEL COST · 
TRACT REPAIR COST 
TRACTOR LUSE COST 
EQUIP REPAIR COST 
IRRIG FUEL COST 
IRR IG LUBE COST•· 
IRRIG REPAIR COST 

TOTAL OPEPATING COST 

LBS. 
BU. 
ACRE 
au. 
LBS.· 
LBS. 
LBS. 
ACRE 
ACRE 
LBS. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

0.140 120.000 16.80 
5.000 l. 000 s.oo 
9.800 i.ooo 9. 80 
0.100 55.000 s.so 
2.400 J.000 1.20 
0.210 1.000 l. 89 
0.140 120.000 16.80 
2.200 1.000 2.20 

10.000 1.000 1 o. 00 
0.100 48.000 4 .so 

2.14 
l. 04 
o. 32 
o. 73 
6. 79 
l.83 
6. 9'1 

99. 82 

--------------------~~-----------------~---~--~--------------------------------RETURNS TO LANO,LABOR,CAP IT M. ,MACHINERY, 
OVERHEAD,RISK,ANO MANAGEMENT 141. 25 

------------------------~------~-----~---------------------~-----·--------
CAPITAL CCST: 
. ANNUAL OPERATING CAPITAL 

TRACTOR INVESTMENT 
HUI PMENT INVESTMENT 
IRRIGATION SYST.EH INVESTMENT 

TOTAL INTEREST CHARGE 

RETURNS TO LANO, LABOR, MACHINERY, 
OVERtie.tD, RISK ANO MANAGEMENT 

0.100 
0.100 
0.100 
0.100 

43.810 
15.247 
e. 849 

95.990 

4.38 
1. 52 
o. 88 
9. 60 

16. 39 

124. 86 

----------~--~------~~~~~-----------~----~----~------------------------OWNERSHIP .cosJ: (DEPRECIATION1 
TAXES, INSURANCEJ 

TflACTOR 
ECUIPMENT 
IRRIGATION SYSTEM 

TOTAL OWNERSHIP COST 

DOL. 
OOL. 
OOLo 

1.82 
1.32 

15. 17 
18.31 

-----------.--~-----.,...---"'."---~------------------------·------------------------
RETURNS TO LANDr LABOR, OVERHEAD, 

RISK ANO MANAGEMENT l 06.55 

---------------------------------~--------------~------------------------------LABCR COST: 
MACl-!INER'f LABOR 
IRRIGATICN LABOR 

TOTAL LABOR COST 

HA. 
HR• 

3.000 
3.000 

1.323 
1. 508 

-------...-----------~-~---~---...;._ ____________________________ ~-------------------
RETURNS TC LANO, CVERHEAC1 

RISK ANO MANAGEMENT 98.06 
-----------.--~-------..,.-,--------------------------------~-----'""!"'--------

PANHANDLE ENERGY BUDGETS 
11ER8IC IOE AATREX 
GRAIN SORGHUM 600. P€lUND lNCREAS E PEA ACRE 
ENTERPRiSE l.3 AREA ANO COUNTY JJ! DETAIL QQ IRIG. LEVEL l LANO CLASS l 
GRAZING~ t4ACH. CC"4Pa -1 IRIG. SYSTEM !i PRICE VECT l tNOIV. NUMBER _lJ 
ANNUAL CAP IT AL MONTH: :6 
DATE PRINTED: 0.3/05175 
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TABLE LVI (Continued) 

1. 2 3 4 ' 6 7 
JAN · fEI MAR APR KAY Jl.w JUL 

LI hE 
PROCIJCllQN NUMIER CF UNITS· 

l WHEAT o;o o.o o.o 
Z GAAUNG o.zo 0.20 0.20. 
3 MILO o.o . a.a a.o 
4 MILO srueeLE o.JQ.•. o.o o.o 

OPERATING INPUTS 

11 ~IT ROG EN 0•0 o.o o.o 
12 WHEAT SEED c;;o o.o. o.o 
13 CUSTOM COM!INE o.o o.o o.o 
14 CUSTOM. HAULING o.o o.o o.o 
15 Hf!BIC IDE o.o . ·.o •. o o.o 
t6 MILO SEED o.o o.o o.o 
IT MTROGEN o.o o.o o.o 
19 INSEtTlCI DE o.o o.o· o.o 
19 CUSTOM C0~81NE o.o o.o o.o 
20 CUSTOM HAULING o.o o•o o.o 

MACHINERY REQUIREMENTS 

38 ROD WEE DER o.o o.o o.o 
39 SWEEP AYHD o.o o.o o.o 
40 DRILL WO/FERT o.o o.o o.o 
41 SPRAYER o.o o;o D.O 
42 CULTIBEDOER PLNT o·.o o.o o.o 
43 SWEEP AYHD o.o o.o o.o 
44 CULT !BEDDER Till o.o o.o o.o 

0 ACIN lttnG WATER o.o o.o 3.oo 

FA~HANDLE ENERGY BUDGETS 
"ERBICIDE AATREX. 

o.o o.o 55,00 
o.o o.o o.o 
o.o o.o o.o 
o.o o.o o.o 

RATE/UNIT 

o.o o.o o.o 
o.o o.o o.o 
o.o o.o leOO 
ci.o o.o 55.00 
o.o o.o o.o 
o.o o.o 1.00 
o.o o.o 120.00 
o.o o.o o.o 
o.o o.o o,o 
o.o o.o o.o 

TIMES 

o.o o.o ·1 .. 00 
o.o o •. o ' o.o 
o.o o.o o.o 
o.o o.o o.o 
o,o o.o 1.00 
0.0 o.o lt.00 
o.o o.o o.o 

3.00 e.oo 3.00 

GRAIN SOllGK,IM 600. PQJND INCREASE PER ACRE 

* .. ND NAME CHANGU HAVE. BEEN STORED WITH THIS ·IUO&ET .. • 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
3,00 
o.o 
o. 0 
1.00 
o.o 
o.o . 

OVER 

1.00 
o.o 
o.o 
1.00 
o.o 
o.o 
o.o 

4.00 

••HC CDHLEMENI CHANGES HAVE MEN STORED MITH THIS BUDGET*" 

• 9· 10 11 
AUG SEP OCT NOV 

o.o o.o .o.o o.o 
o.o o.o o.o 0.20 
o.o o.o. 48.00 o.o 
o.o o.o o.o o .... o 

120.00 0.0 o.o o.o 
o.o l .OO o~o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o a.ii 
o.o' o.o 1.00 o.o 
o.o o.o 48.00 o.o 

o.o· o .• o 0 .D o.o 
i.oo o.o o.o o.o 
o,o 1.no o.o o.o 
o.o 0~() o.o o.o 
o.o O•Q o.o o.o 
o, 0 o.o o.o o.o 
o.,, o.o o.o o.o 

hOO o.o 4.00 o.o 

12 
DEC 

o.o 
o.zo 
o.o 
0.30 

o. 0 
' o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o. u 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 

13 14 15 16 
PRICE WEIGHT UNIT ITEM 

CODE CODE 

20050 o.o 2. 76. 
io.ooo o.o 10. a~. 

2.340 o.o 16. 73. 
a.ooo o.o 10. 1S1. 

PRICE NUMBER UNIT IHH 
UNITS CODE CODE 

o.11to o.o 12. 211. 
5.000 o.o z. 17t•. 
9.800 o.o 1. 30!. 
0.100 o.o 2. 30f,. 
2.400 o.o 12. zsr,, 
0.210 o.o 12. 173, 
0.140 o.o 12. 211. 
2.200 o.o 1. 240. 

10.000 o.o 1. ~O!>. 
0.100 o.o 12. 306. 

)(XXXX XXIC.XX POWER ~AtM 

UNIT c.ont 
o.o o.o .. 5'J"• 
o.o o .• o .. 

·~· o.o o.o .. bl. 
o.o o.o 2. 74. 
o.o o.o .. .,. 
o.o o.o 4. 90. 
o.o o.o .. 51. 

MACHINERY COMPLE~E•T 
EQU IPMENJ COMPLEf':ENT 
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17 18 
TYPE CONT 

2. 1. 
z. 1. 
2. 3. 
2. 3. 

TYPE CONT 

3. l. 
J. 1. 
3. 1. 
3. 1. 
1. 1. 

"· 3, 
3. '· 3. 3. 

'· 3. 
3. 3. 

l VPE CONT .. l • .. l • .. 1. .. .. .. J • .. l • 
4. ry. 

------------------------------------MONTHLY S\JM,\RY OF RECEIPTS ANO EXPEN.SES 
CATEGORY UNIT JAN FEB HAR APR MAY JUN JUL 

TOTAL RECEIPTS ACRE 3080 ZoOO 2,00 O.O O.O 112.75 O.O 
TOTAL EXPENSES ACRE o.o o.o 1.61 1.61 4.30 37.28 11.ao 
RETURNS TC LANO, -l .IBOR, CAP IT Al, MACHINERY, OVERHEAD• 11 ISKt AND MANAGl!HENT 

AUG 
o.o 

19.85 

SEP 
o.o 
5.ltB 

OCT 
112.32 
16.95 

NOV 
•• ,..o 
o.o 

DEC 
1.eo 
o.o 

TOT ll. 
2'i L.07 
99.82 

I 141.25 

-------------------------------- ___________________________ _.! 

MACHI NERY LABOR 
IRR IGA Tl ON LA80lt' 
TOTAL LAB!IR 

IRA IGAT ION WATEO 

MACHNE 
TRACTORl21 
TRACTORl41 
ROD WEEDER 
S•EEP AYHO 
DRILL WO/FEAT 
SPfU1YER 
CULTIBEDDER PLNI 
SWEEP Ano 
CULT IBEDOER TILL 

OPERHICh 

ROD WEEDER 
SPOYER 
SWEEP AYHD 
CUL TllEDDER TILL 
:$ILL WO/FERT 

D WEEDER 
CUL TIBEDDEtl PL"1' ·. 
SWEEP AYHD 

TOT~k ---

DOl. o.o o.o 0•27 0.36 o.o 10.az . 16.55 4.11 11.30 o.o 
0. 0 --------~:~: ____ __! 

·tiRe 
HRo 
111. 

LABOR REQUIREMENTS OY llDNTH 
o.o o.o o.o o.o 
o.o o.o 0.16 0.16 
o.o o.o 0.16 0.16 

0•61 0.11 
0.16 0.21 
o. 71 . 0.69 

0.38 
0.21 
o.59 

0.22 
o,o 
0.22 

0.0 
0.21 
0.21 

o.o 
o.o 
o.o 

o.o 
o.o 
c.o ! 

1.32 
1.51 
z.83 

-------------------------------------------
TNCH o.o o.o ,..oo o.c o.o 29.00 

CODE 
2 
4 

59 
90 
61 
74' 
61 
90 
51 

ITEM 
HO, 

4,59 
2,1"' 
4,90 
lt,51 

. 4,·61 "'\,,,, 
416J,, 
4.,90' 
: . ~ 

i.CHINERY FIXED ANO VARIAlltE COSTS PER HOU!! TOTAL 
DEPR 
o.n 
i.os· 
D.ao 
Oe63 
L._65 
0.40 
1.24 
0.63 
0•69 

. DA.IE 

JUL 
JU~ 
AUG 
AUG 
SEP 
JUN 
JUN 
.111.N 

INSUR. TAX TOTAL fTXED· 
0.04 0.11 a.ea 
0.06 Oe16 l.27 
o·.ott 0.10 0.93 
0.03 0.11. 0. 77 
0.01 0.21 1.93 
a.oz o.os 0.47 
o.os 0.13 1.42 
0.03 o.u 0.11 
0.03 0.09 0 •. 90 

TIMES LABOR MACHINE FUE.L,Ol_LtLU8., 

1'.EPAIP: RIEL 
o.5o 1. 04 
0.12 l.49 
0.21 o.o 
o.1a o.o 
0.4.4 D.O 
O•ll D.O 
o. n 0. 0 
D.TI o.o 
0.95 OeO 

FIXED COSTS 

LUB. 
0.16 
0.22 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

VARIABLE 
1.69 

2·""' 0.21 
a.Ta 
o.•"' 
o.u 
0.77 
0.1& 
0.95 

t,.T. ~1;;,/JIHE 
o.·r.._ · i..oo 
1.06 1.00 
Q.60 0.09 
o.58 0.26 
1 • .z't o.r·a 
0.11 0.10 
0.82 0.15 
0.58 0.26 
o.s1 0 •. 11 

OVER HOURS HOURS REPAIR PER ACRE PE• ACRE 

1.00 0.114 0.094 0.27 -------------------------------------0:3. 
i.oo. 0.365 0.302 0.60 o. 7,,7 
1.00 o.nJ 0.258 0.90 1.01 
o.5o 0.069 o. 057 O.Zl 0.22 
1.00 o.z11 o.nt o. 56 le03 
1~00 0.114 0.09" 0.21 o.J9 
i.oo o.u• 0.15l o.5z o. 13 

·1.00 ..Q,..:Ul aWSI JJJI ...l&lll 
1.688 l.H!J "·23 5.55 

----------''----------------------



CATEGORY 

TABLE LVII 

REDUCED TILLAGE WHEAT AND SUDAN HAY DOUBLE CROP ON 
CLAY LOAM SOIL WITH SURFACE IRRIGATION 

UNITS PRICE QUANTITY VALUE 
-·-----~-----~~-~--~:......-------------..,.---------.~------------------·-~--
PROCUCT ION: 

'-HAT PASTURE 
SUDAN 

TOTAL RECEIPTS 

AUMS 
TONS 

10.000 
22.000 

5.250 
3.500 

52. 50 
11.00 

129.50 ----·------------·---------------------------------------------------------
OPERATING INPUTS: 

SUDAN SEED 
NI TROGEl'<i 
HERB IC IOE 
SWATHING 
BALER 
BALE-LOADER 
t.HRCGEN 
WHEAT SEED 
TRACTOR FUEL CO.ST 
TRACT REPAIR COST 
TRACTOR LUBE COST 
EW IP REPA JR COST 
IRRIG FUEL COST 
IRRIG LUBE COST 
IRIUG REPAIR COST 

TOTAL CPERATING COST 

LBS. 
LB Se 
LBS. 
ACRE 
BL. 
llL. 
LBS.· 
BU. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

0.210 
0.140· 
e.ooo 
3.160 
Oo280 
0.150 
Ool40 
s.ooo 

l o.ooo 
100. 000 

0.500 
i.ooo 

105.000 
105.000 
. so.coo 

1.000. 

2.10 
14. 00 
4.00 
3.16 

29. 40 
15.75 
11. 20 

5. 00 
1. 31 
o. 63 
0.20 
0.46 
a. 60 
1.94 
6.52 

104. 87 
--------..------------~~--~~-------~--------------------------~-
RETURNS TO LAND,LABOR,CAP ITALrHlCHINERY, 

OVERHE AQ,R ISK, AND MANAGEMENT 24. 63 

----------------------------------------------------~-----------------------CAPITAL COST: 
ANNUAL OPERATING CAPITAL 
TRACTOR INVESTMENT 
EC;U IPlllEH. INllES TMENT 
IRRIGATION SVSTEH INVESTMENl 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 
0.100 

16.109 
9 .327 
5.978 

101.142 

l. 61 
0.93 
o. 60 

10.11 
ll.26 ------------------------ ... --~-·---------------------~-------------------------

RETURNS TC LANO, LABOR, MACHINERY, 
OVERHUO, RISK ANO MANAGEMENT 11.38 

-------------~--------~---·--~---------------~------------·-----~-~~---------OWNERSHIP COST: (DEPRECIATION, 
TAXES, INSURANCE) 

TRACTOR 
EQUIPMENT 
IRRIGATION SYSTEM 

TOTAL CWNERSHIP COST 

OOL. 
OOL. 
DOL. 

1. 11 
0.95 

18. 80 
20.87 

--~--------------------~--~---------------------------~----~------------·------RETURNS TO LANO, LABOR, CVERHEAO, 
RISK ANO HANAGEHENT 

----------------~-~~-,-.;.~-~---·---------------------------------------------
LABCI~ COST: 

14AC.HINERY LA80R 
IRRIGATION LABOR 

TOT AL LAS CR COST 

HR. 
HR. 

3.000 
3.000 

1.076 
1. 872 

3.23 
5.62 
a. 84 ______________ . ______ _.....,_ ____________________ -!>--------------·------

RETURNS TO LAND, OVERHEAD, 
RISK ANO .. MANAGEMftT. -18.33 

------------~-~~~-----~--~-~--------------------------------------------------

PANHANCLE ENERGY BUDGETS 
HERBICIDE FOR SUDAN 2,4-D 

ENTERPRISE li AREA AND COUNTY lQ DETAIL .QQ IRIG. LEVEL b LAND CLASS l 
GRAZING~ MACH. COMP. -1 IRIG. SVSTElll 5 PRICE VECT l lNDill. NUMBER _g 
At.NU.AL CHIT .AL MQJ!jTH: 9 
DATE PRINTED: 03/05/75 
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TABLE LVII (Continued) 

l 2 J 4 5 6 1 I 9 lO 11 l2 13 it. .15 16 11 11 
,JAN ·FE.•· MAR l'R·. ""'· JUN JUL AUG SEP OCT NOV OEC PRICE WEIGHT UNU ITEM TYPE CONT 

LINE CUDE CDUE 
PROtuCTION NUMIU OF UN ITS 

l WHEAT ·P·ASTUllE ~'o.~s. .. o.zs 0.15 0.90· t.60 o~o o.o o.q o.o o.o 0.15 o.15 io.ooo o.o 10. 151. 2. o. 
2 SUDAN .o.o o.o o.o o.o o.o o.o o.o J.so o.o o·.o o.o o.o 

• OPEUT·IHG INPUTS .. llATEIUNll 

11 SUDAN SEED o.o o.o o.o o.o 0.10 10.00 o.o· o.o o.o o.o o.o o.o 
12 llTROGH o.o .o..o o.o o.o ·100.00 o.o o.o o.o o.D o.D .o.o o.o 
13 ~ERBICIDE ' .. o.o . o.o· o.o o.a o.o a.so a.o a.a o.o o.o o.o o.o 
14 SWATIU115 .o.o o.o. o.o o.o o.o o.o· o.o i.oo o.o' ·o.o o.o 'o.o 
15 BAUR o.o o.o o.a .o.o . o~o o.o o.o ios.oo a.o o.o o.o 'o.o 
16 EAU•LliAOER OoO q.o o.o o.o o.o o.a o.o. 105.00 .. o.o D.O o.o o.o 
17 ~ITllOU~ ·O.o . q.o o.o o.o o.a .o.o o.o o.o ao.oo o.o o.o o.o 
11 WHEAT SEED o.a .. a.a o.a o.o o.o o.o o.o a.a loOO o.o o.o a.o 

MACHNERY RECIUJREMENTS TIMES OVER 

38 DllY FER T SPRUD a.a .. a.a 0.0 o.a i.oo a.o o.o o.a a.a o.o o.o o.o 
39 CULTIBEDOEll PLJ~T. o.o .. o.o. o.o o,o o.o 1.00 o.o o.o o.o. o,o o.o o.o 
ltO SPRAYER o.o o,.o o.a, o.o o.o .. 1.00 o.o o.a o.o o.o o.o o.o 
.. l CULTIBEOOER ATHD 'o.o o.o o.o o.o o.o o.o o.o o.o . a·.oo 0.0 0.0 o.o 
42 DRILL WO/FERT .. o.o o.o o.o o.o o.o o.o o.o o.o i.oo o.o o.o o.o 

49 ACIN IRltlG WATER o.o o.o •• oo 4.00 •• oo 4.ao e.oo r,.oo 4.00 4.00 o.o o.o 

PA~ANOLE ENERGY IUOGETS 
~EABICIDE• fOR SUDM 214·0 

•••NO NAME CHANHS HAVE IED STORED WITH THIS BUDGET"*· 

***~O COPPLOENT CHANGES HAVE IEIN STORED WITH THlS IUDGH .. • 

MoNTHLY SUllliARY OF RECEIPTS AND EXPENSES 
CAJ.EGORY UNIT JAN FE! HAR APR MAY Jll'I 

TOTAL RECEIPTS ACRE 2.so 2.50 1.so 9.00 16.00 o.o 
TCTAL EX PENS ES ACRE .. o.o o.o 1.90 1.90 16.17 ... 9.72 

JUL 
o.o· 
3.79 

RETURNS TO UNO, -LA·IOI:• CAPnAL, MACHINERY, OVERHEAD 1. R IS Ko ANO MANAGEMENT 

AUG SEP 
11.00 o.o 
50.21 19.)0 

22.000 o.o 3. 87. 2. o • 

PRICE NUMBER UNIT ITFM TYPE ·coNT 
UNITS CODE CODE 

0.270 o.o u. 187. 3. o. 
0.140 o.o u. zu. 3 • o. 
1.000 o.o 12. 250. 3. o. 
J.160 o.o 1. 392. 3. o. 
ci.210 o,o 60 3&a, 3. o. 
o.uo o.o •• 381». 1. o. 
0.1 .. 0· o,o 12. 211. 3. o. 
s.ooo a.o 2. 176. 3. a. 

xxxxx XXXXk POWER MAC.H TYPE CONT 
UNIT CODE 

o.o o.o ... 11. 
o.o o~o ... 67. 
o.o o.o 2. 74, 
o.o o.o ... q!i. 
o.o o.o 4. 61. 

MACHI NERY COHPL EH£NT 
EQUIPMENT COM•UMEIO 

... o • 
4. o. 
4. o. 

"· o, 
4, o, 

------------------
OCT NOV DEC TUT Al 
o.o 7.!:iO ·t.50 129.50 
t.90 D.o o.o lU~.87 

Vt.63 

-------------------------
ANN~AL CAPITAL CCL• o.o o.o 0.95 Ool'I ·5.39 2.0 0.63 4.11 o.o t.14 o.o o.o 16.ll 

----
c LAIOR REQUIREMENTS .9y MONTH --------------

MACHI NERY LAICR HR. o.o o.o o.o o.o o. u o.55 o.o a.o 0.41 o.o o.o o.o t.~a 
IRR IGATIDN LABOR 111. o.o o.o 0.21 ·0.21 0.21 0.21 0.42 0.21 0.21 0.21 o.o o.o t .87 
TOHL LAltR .. -...itR. a.o o.o 0.21 0.21 .. 0.32 0.76 0.42 0.21 0.62 0.21 o.o o.o 2.95 

-----------
IRR IGATlDN WAT.Ell INCH o.o o.o 4.00 .•• oo 4.00 4.00 a.oo .. 4.00 r,.oo 1t.oo o.o o.o 36.00 

---------MCHINERY f·IXEO AND VARl·ABLE COSTS PER ·HOUR TOTAL 
~AC HUE CCDE DIPA INSUR. .TAK TOTAL FlXED REP UP FUEL LUB. VARIABLE INT• H~/Tl~E 

TRACTORl21 2 0.13 0.04: 0.11 . 0.88 o.so 1.04 0.16 l.69 0. 74 i.co 
TRACTDRl41 4 l.OS 0.06 0.16 1.21 c.12 le49 o.zz Zeo\4 i.06 le':'fl 
DRY FER.T .SPREAD 11 0.68 0.03 o.oa o.ao 0.29 0.0 o.o 0.29 0.51 O.C9 
C.ULTIBEODER PLNT. 61 . a.2r,· o.os o.u 1.42 0.11 o.o o.o 0.11 o.az 0.15 
SPRAYER 14 0.40 0.02 a.as 0 ... 1 0.11 o.o o.o 0911 0.31 0.30 
CUL TIBEOOER AYHD . 95 0.90 0.04 o~ u 1.05 1··2": 0.0 o.o 1.z1t o.67 0.16 
DRILL WO/FERT 61 1.65 0.01 o.zL l.93 ·o.•4 o.o o.o 0.44 t.2 .. o.1e 

-------------·---------------
11'£M TIMES UIOR 'ACHl~E FUEL,OIL, LUB., FIXED COSTS 

OPERATION NII-. . DATE OVER HOUllS HOURS REPAIR PER ACRE PE• ACRE 

DRY FERT SPREAD 4.11 NAY 1.00 0.112 0.093 0.21 0.36 ---------------
CULTIBEDOER PLNT · o\t.61 JUN i.oo 0.114 o.nz 0.52 C,13 
SPRAYER 2.14 JUN t.oo o.365 0.302 0060 0.11 
CUL TllEODER AYHD· 4,95 :SEP 1.00 0.198 0,164 0.64 0.10 
DRILL WOiFERT 41,61 SEP loOD ~-A.Jn ..Aalll .. .i~u 

TOTAL 10016 o.aet 2.60 3.59 

·---------------------'"---------------------.----------------------------



TABLE LVIII 

REDUCED TILLAGE CORN SILAGE AND RYE GRAZE DOUBLE 
CROP ON CLAY LOAM SOIL WITH SURFACE IRRIGATION 

CATEGORY UNITS PR1CE QUANT ITV l/ALUE 

---------~----~~-~~~~----------------~---~---~-~~---~---------~~-------~-PRCOUCTION: 
Wt-EAT PASTURE 
CCRN SILAGE 

TOTAL RECEIPTS 

AUMS 
TONS 

10.000 
5.500 

49100 
20.000 

41.00 
uo.oo 
151. 00 

---------------:--•---------......-~-------~---~-- ... -- ... -~-------~--------OPERATING INPUTS: 
NlTROG6N 
RYE SEED 
C&RN SEED 
NITROGEN 
HERBICIDE 
INSECT I.C IDE 
NITROGEN 

' 

TRACTOR -FUEL COST 
TRACT REPAIR COST 
TllACTOR LUBE COST· 
EQUIP REPAIR COST 
IRRIG FUEL COST··. 
IRR IG LUBE COST 
IRRIG REPAIR COST 

TOTAL OPERATING COST 

LBS. 
BU. 
"LBS. 
LBS. 
LBS. 
ACRE 
LBS •. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

· Oe l'tO 
s.ooo 
0.520 
0.140 
8.000 
e.ooo 
0.140 

so.ooo 
1.000 

20. 000 
100.000 

0.2;0 
1.000 

100.000 

11.20 
. 5.oo 
10. 40 
14.00 
2.00 
a. oo 

14.00 
2.40 
l. 16 
0.36 
o. 79 

11. 65 
2.2; 

10. 96 
94.17 

-------~~-----------~~-----~-.----------~--~--------.---~-~~----~--~------------
RETURNS TO LAND,LABOR,CAPITAL.,MACHIN'ERY, 

OVERHEADtRISK,ANO MANAGEMENT ------.... ---------------'-!------.-------·---------:----------------.------------
CAPITAL COST: 

ANNUAL OPERATING CAPITAL 
TRACTOll INVESTMENT 
EQUIPMENT INVESTMENT 
IRRIGATION SYSTEM INVESTMENT 

TOTAL INTEREST CHARGE 

0.100 
0.100 
0.100 
0.100 

22 .253 
l 7. 053 

9.187 
126.400 

2.23 
t.11 
0.92 

12.64 
17.49 

---------.-'.---------~-----..;,~----------..--~----~----~--------------------
RETURNS TO LANDt LABOR, MACHINERY,. 

OVERHEAD, RISK AND MANAGEMENT 39. 34 
---.-------------~------ __ 9'1!" ________________ .,. ___________ . ------------------

OWNEfilSHI P COST: (.OEPRECIAT ION, 
TAXES, INSUR~~CEI 

TRACTOR 
EW IPMENT 
IRRIGATICN SYSTE" 

TOTAL OWNERSHIP COST 

OOL. 
OOL. 
OOL. 

2.0't 
1. 41 

30. 64 
34.0.9 

---------------------~--~-------~---~-------------------------------------------RETURNS TO LANDt LABOR, OVERHEAD, 
RISK ANO MANAGEMENT 5. 25 

-----------..;---~~-~--~-------------~---------------------------------------
LABCR COST: 

MACl-l INERl LABOR 
I RR IGATI CN LABOR 

TO.T AL LABOR COST 

HR. 
liR. 

3.000 
3.ooo 

. . 

1.875 
2.080 

5.62 
6. 24 

11.86 

-------------~--~-~~~----------------~----~--------~--~------------------~-----
RETUIUIS TC LOO, OVERHEAD, 

RISK AND MANAGEMENT 

---------~-------~-------~-----~------------------:--------------------:-------

PANHANDLE ENERGY BUDGETS 
HEllBICIDE eANVa D 

ENTERPRISE Jl{l AREA AND COUNTY lQ DETAIL QQ JRIG. LEVEL 6 LAN> CLASS l 
GRAZING 6 MACH. COMP •. _j ·IRIG. SYSTEM 2 PRICE VECT J INOIV. NUMBER _.Q 
ANNUAL CAPITAL MONTH: 9 
DATE PRINTED: 03/05/75 

170 



TABLE LVIII (Continued) 

(. ..:. . I • 5 6 r • 9 10 II 12 
"11· liA~ •'" MM JUN JUL AUii SEP ocr H111 DEC 

LUI 
PRODUC.UGN 

il.2. 
NUMllR OP UNns 

I ~HIAT 'ASTUllE o •. ,, Oo75 Oo90 o.il. ·o.o o.o o.o .o.o Oo60 0.60 o.n 
2 COlllf ~I UGI o.o' o.o o.o OoO o.·.o OoO o.o OoO ·20.ao o.o o.o OoO 

OPIRATING INP~ts HTE/lllll·f 

nm~~: OoO OoO .OoO o.o o.·o o.o OoO . o.o ao.ap OoO o.o o.o 
o.o OoO o.o o.o o.o o.o o.o OoO 1.00 o.o o.o o.o 

U CORN SHO o.o . OoO o.o OoO 20000 o~o o.o OoO o.o o.o o.o o.o 
14 NITROGIN 0..0 o.o· .. OoO o.o 100.°' ·o.o o.o OoO OoD g;g, o.o • o.o 
15 1-ElillCIOE O.oO o~o o.·o o.o o.o Do.ZS o.o o.o o.o o.o O·.O 
16 INHCTlCl.DE OoO OoO o.o o .• o OoO Oo50 o.so OoO o.o o.o o.o 0.0 
17 NfTl!OliEN ae,o:. o.o OoO o.o o.o 100.00 OoO OoO o.o 0.0 o.o o •. o 
MAC~INERY RECIUlllEllENTS Tl,MES OVER 

31 CUL TllEDDER . AVHD . o.o (1:,0 OoO o.o o.o OoO o.o o.o loOD ·o.o o;o o.o 
39 DRILL NOIFERT .. o.o OoO Oo.O . o.o OoO o.o o.o o.o 1.00 OoO o.o OoO 
40 CUL TllEoOEll PLllT · OoO ·o.o o~o OoO ·i.oo o.o OoO o.o o.o OoO o.o o.o 
41 SWEEP AVHO OoO o.o . o.o 0•0· l".00 OoO o.o . o.o o.~ o·.o o.o o.o 
42 SPRAYER o.:o o.o ·o.o OoO OoO loOO OoO Q.a. o.o .o.a. o~o OoO 
43 ANHYDROUS APPL.IC o.o a.o OoO o.a OoO l.oo o.o o.o. o.o o.o o.o o.o 
44 FIELO CIA. Tl¥AT~R OoO o.o o.o 0.0 o.o loOO o.o o.o o.o OoO o.o o.o 

., 
4'9 ACIN URIG MAJER o.o· OoC '4oOD a.oo 4.00 OoO 1.00 8000 4.oo 0.0 4.00 o.o 

FANHINOLE ENUGY IUOGfTS 
HERllCl·OE. OANVEL 0 

•••NO NAME HANGES HAVE HEN STORED WlrH THIS IUDGETO .. 

•••NO COPPLE"Nr CHANGES HAVE BEEN STORED WITH -I.HIS IUOGET••• 

13 lit · 19 16 
I'll.ICE NllGH1' UNIT 11 E-

CODE cont 

IOoOOO o.o· IOo ui. 
5,909 o.o 3, 161. 

PRICE NUMBER UNIT IT£M 
UNITS CODl cone 

0.140 o.o 12. 2ll, 
s.ooo o.o .z. 115. 
o.uo o.o u. 111.. 
0.140 o.o 12. 211. 
1.000 o.o 12. 25C·o 
a.ooo o.o r. 21tl' 
0.140 o.o 12. 211. 

xxxxx XXKXX POWER MACH 
UNIT COf)e 

OoO o.o 4. CJ!,. • 
o.o o.o 4. 61. 
o.o 0.11. 4. 61 o 
o.o o.o 4. 9C•. 
o.a o.o z. 74. 
o.o o.o "· H. 
o.o o.o 4. .. ~. 

MACHI NE~Y CDMPL EMENT 
EQUIPMENT> COll'LEMENr 

17.1 

11 19 
TYPE CONT 

2. o. 
2. o. 

TYPE CONT 

J. o. 
3. o. 
lo Oo 
l. o. 
3. o. 
], o. 
3. o. 

TYPE CONT 

4. o. 
4. o. 
4. o. 
4, 0,. 
4, o. 

"· o. 

"· o. 

________ , _____________________ _ 
llONTHL Y SUllMARY Of RECEIPTS AlllD EX PENS'ES 

CATEGCRY .UNIT JAN FEB MAR ·APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAi. 
TOTAL RECEIPTS ACRE 2o50 2.50 7.50 9.00 o.o .OoO o.o OoO 110.00 6.00 6,00 1.50 151.DO 
TOTAL EXPENSES ACRE OoO o.o Z.49 4.97 zB.31 22;01 8.97 4.97 19.89 o.o 2.49 o.o 94.17 
RETUAftS TC LANO, LABOR• CAPITAL, MACHINERY, OVERHEAD, RISK, A.NO MANQEMENT. 56.81 

------------------------------
ANNUAL CAP IT AL DO.Le 

~ACHINERV LABOR HRo 
IRRIGATION LA- Hiio 
Tor AL LABOR Ill. 

IRRIGATION WATER INCH 

MACHINE CODE 
rRACTCU2 I 2 
TRACT.OR 10 4 
CULT IBEDOER AYlll 95 
ORI LL WOI FERT 61-
CULT HEOOER PLNT 67 

o.o o.o 1.z4 2.01 '·" 5o52 

LABQI REQUIREMENTS llY MONTH 
o.o 090 OoO o.o 0.50 o.96 
o.o o.o Oo2l 0.42 0.21. o.o 
o.o. o.o 0.21 0.42 0.10 0.'16 

o.o o.o 4.00 loOO 4.00 o.o 

MACHINERY FIXED ANO VMIABl.E COSTS PER HOUR 
OEPR INSUR. TAX 10TAL FIXED REPAIR 
0.13 o..o,,. 0.11 o.aa o.5o 
1.os o.o& 0.16 1•27 0.12 

t:~ g:g~ g:}~ t~~ t!! 
l.2it o.os 0.13 1.42 o. 77 

SWEEP ·A~~ .. 90 . . . 0.63 0.03 0.11 0.11 0.11 
SPRAYER 74 
ANHYDROUS APPLIC T3 
FIELD CIA. TIVi\TOR 46 

Oo40 · o.oz 0.05 o.u 0.11 
O.S6 Oe03 Oe01 Oe66 o. 37 
.o.•·o 0.03 o.o7. 0.10 o.2s 

l.~ 

o.o 
0.42 
0942 

a.oo 

0.41 

o.o 
0.42 
0.42 

B.oo 

FUEL 
1.04 
1.49 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
DoO 

ITEM TlllES LABOR MACHINE fUELoDILoLUB., FIXED COSTS 
OPERATION 

CUL TIBEODER PLNT . 
SWEEP anc 
SPRAYH 
ANHYDROUS APPLIC. 
FIELD CULT·IYATOR 
CUL Tl IEODER AYHO · 
CRILL WO/FERT 

TCTAL-. 

MO.• DATE OVER HOURS lllURS REPAIR PER A<:RE PER ACRE 

MAY 
llA·Y 
.JUN 
JUN 
JUN 
SEP 
.so 

1.00 o.1a1t o.1s2 
1.00 0.113 ·o.2sa 
1.00 o.365 o.3oz 
loOO 0.310 0.257 
l·.oo O.ZBB o.23B 
i.oo o .• ·198 o.1.61t 
1.00 ...O..ZJ.l ._Q.J. U 

lo875 lo.549 

o.5z 
0 •. 90 
0.60 
0.78 
0.10 
Oe64 

...ll.J6. 
4.10 

0.13 
1.01 
0.11 
0.94 
0.119 
0.10 

...Lolll 
6.07 

o.o 

0.41 
0.21 
0 •• 2 

4.00 

Lua. 
o.u. 
0.22 
o.o 
,o.o 
o.o 
0.0 
o.o 
o.o 
o.o 

O•O z.01 o.o 22.25 

-----------------------
o.o o.o 
o.o 0.21 
o.o 0.21 

o.o 4.oo 

TOTAL 
VARIABLE 

1.69 
Z.44 
1•24 
o.44 
0.11 
0.11 
0.11 
0.11 
0.25 

o.o t.87 
o.o 2.oa 
o.o J.95 

---------------
o.o 40.00 

-------------------
INT. 
o •. , .. 
1.06 
0.67 
1.24 
o.a2 
0.59 
o. 31 
0 ... 3 
0.45 

llRIT IME 
1.00 
1.co 
0.16 
o.1e 
0.15 
0.26 
0.30 
0.2~ 
0.2 .. 

---------------·------------



TABLE LIX 

REDUCED TILLAGE WHEAT AND SOYBEAN DOUBLE CROP ON SANDY LOAM 
SOIL UNDER CIRCULAR SPRINKLER IRRIGATION . 

CATEGORY UNITS ·PRICE QUANTITY VALUE .. •, . ·' 

-------'."---------~~--~~-------~--~~--~--~-----~-.~---------------~-·-------PRODUCTION: 
WHEAT 
S.CYBEAHS 

TOTAL RECEIPTS 

eu. 
au. · 

2.oso 
3.280 

5Q .ooo 
35.000 

102 .50 
114. 80 
211. 30 

--~--..-----~---..;.-----~---..... --------------------~----------------------OPERATING INPUTS: . . . . . .. 
NITROGEN l8S. 
Pt-OSPHAT E LBS. 
WHEAT SEED BU. 
CliSTOM COMBINE ACRE 
CUSTOM H.-ULING ·BU. 
SQY8EA~ SEED LBS. 
HERBICIDE ACRE' 
CUSTCM COMBINE ACRE 
CLSTOM t1AULING au. 
TPACTOR FUEL COST ACRE 
TfiACT REPAIR COST ACRE 
TRACTOR LUBE COST ACRE 
EQUIP REPAIR COST·. ACRE 
I~RIG ·FUEL COST ACRE 
URIG LUBE COST. ACRE 
lRRIG REPAIR COST ACRE 

TOTAL CPERATING COST 

0.300 
0.250 
s.ooo 
9.400 
0.100 
o. 170 

10.000 
9. 700 
0.100 

120.000 
50. 000 

1.000 
l.000 

50. 000 
90.000 
i.ooo 
1.000 

35. 000 

36.00 
.12. 50 

5. 00 
9.40 
5.00 

15. 30 
10.00 
9.70 
3. 50 
1.10 
o.53 
o. 16 
0.39 

11. 22 
2. 31 

17..49 
139. 60 

·-------------~-.. ----~-~~-~----------~---------------------_..;----------
RETURNS TO LANO, L AeoR, CAP ITAL ,MACHINERY, 

OVERHEAD,RISK,ANO MANAGEMENT 11.10 

---~-------------~--------~--------~~--~--~------------------------------------CAPITAL .COST: 
At.iNUAL C.PER.ITI NG UP IT AL 
TRACTOR INVESTMENT 
E 'U I PMENT I NV ES TM ENT 
IRRIGATION SYSTEM INVESTMENT 

TOTAL INTEREST CHARGE 

o. 100 22. 144 
0.100 7.818 
0.100 6.140 
0.100 174.900 

2. 21 
0.18 
0.61 

17. 49 
21. 10 

-------------------~------~----------------~------------~--------------------RET.URNS TO LANO, LABOR, MACHINERY. 
OV ERi- EADt RISK ANO MANAGEMENT 5o.60 

---------------------~--~----------------------------------------------------OWNERSHIP COST: <DEPREtJATION, 
TAXES, INSURANCE I 

TRACTOR. 
EQUIPMENT 
IRRIGATION SYSTEM 

TOT Al OWNERSHIP COST 

RETURNS TO l.Al'tO, LA8CR, OVERHE.AD, 
RISK ANO MANAGEMENT 

OOL. 
DOL. 
DOL. 

();. q) 

0.98 
45. 87 
47. 78 

s. 82 
--------...-------~---.. ------------------------~---·----------------------
LABCR COST: 

flAC.HINERY LABOR 
IRRIGATION LABOR 

TOT Al LAB CR CCST 

HR. 
HR. 

3.000 
3.000 

0.808 
1. 716 

2.1t2 
.5.15 
1. 57 

----------~------~--------~~---.--------------------------------------------RETURNS TO L .ANO, OVERHEAD. 
RISK A~D MANAGEMENT 

------:---------------~---------....-.--...----------------~--------------

PA~HANDLE ENERGY euDGETS 
PRE-MERGE HERBICIDE LASSO AND SENCOR AIR APPLICATION 

ENTERPRISE !iii ARH AND COUNTY lQ DETAIL 0.0. lRIGo LEV.El JI LAND CLASS ll 
GRAZING !t MACH. COMP. -1 llUG. SYSTEH !t PRICE .veer l INDIV. NUMBER _a. 
ANNUAL CAPITAL MONTH:lO 
DATE PRINTED: 03/0S/75 
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TABLE LIX (Continued) 

1 2 J 4 ' 6 1 I • 10 11 12 
JAN PEI HAR APR NAY ,JUN JUL AUG SEP OCT NOV DEC 

L !NE 
PROCUCUO NUMIER OF UNITS 

1 WHEAT o.o 'o.c o.o o.o o.o so.oo o.o o.o o.o Q.O 0 .o o.o 
2 SDYHANS o.o o.o o.o o.o o.o o.o o. 0 o.o o.a 35,00 o.o o.o 

D'ERATlllQ IN,UTS RAU/UNIT 

u ~ITROGU o.o 'O,o a.a o.o a.a o.o o.o o.o o.o 120.00 o.o o.o 
12 PHOSPHATE o.o o.o o.o o.o o.o o.o o.o o .• o o.o 50,00 o.o ,a.a 
11 w~u1, seeo o.o o.o o.o o.o o.o o.o o.o O.,O o.o 1.00 o.o o.o 
14 CUSTQll COMUNE o.o o.o . o.o o.o o.o 1.00 o.o o.o o. 0 o.o- o.o o. 0 
15 CUSTOM ~AULING .q.a: o.o o.o o.o o.o so.oo o.o o.o o.o 0 .o o.o o.o 
16 SO't9EAll SEED o.o ' o.o o.o o.o o.o o.o 90.00 o.o o.o o.o o.o a.o 
11 ~EUICIOE o.o . o.o o.o o.o o.o o.o 1.00 o.o o.o o.o a.o a.o 
11 CUSTOM COMllNE o.o o.o o.o o.o o.o o.o o.o o.o o.a i .oo o.o o.o 
19 CUSJOll ~AULING o.o o.o a.o o.o a.o o.a o. 0 o.o o.a 35.00 o.o o.o 

MACHINERY REQUIREMENTS TIMES OVER 

31 DAV FERT S,READ o.o o.o o.o o.o o.o o.o o.o o,o o.o i.oo a.o a. o 
39 OFF SET DI SK o.o 0. 0 o.o o.o o.o o.o o.o o.o o.o i .oo o.o o.o 
40 CULTIHCDER TILL a.o o.o o.o o. Q, o.o o.o a. a o.o o.o 1.00 o.o o.o 
'1 DRILL WC/FERT o.o o.o o.o o.o o.o o.o o.a o. a' o. 0 1.00 o.o o.o 
42 CULTllEODER PLNT o.a o.o o.o o.o o.o o.o 1.00 a.a o.o o.o o.o o.o 

49 AC! N llllAIG .WAT ER O.O 0•0 l•OO 3. 00 6. 00 OeO J. 00 8e 00 O·. 0 3.00 leOO O. 0 

.. NHMIOl.E ENERGY IUDGETS 
PRE-MERGE HERBICIDE LASSO ANO SENCOR AIR APPLICAT·{ON 

••oo NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET••• 

••Ot COMPLEMENT CHANGES HAVE BEEN STO!IEO WITH THIS BUDGET•** 

u 14 IS 16 17 18 
PRICE WEIGHT IJNIT ITEM TYPE 'CONT 

CODE COOF. 

2.050 o.o 2. 1•. 2. 
3,zao o.o z, 98. 2. 

PRICE NUMBER UNIT IT!~ TVPF 
uNns coo~ COiJ£~ 

0.300 o.o u. 211. 3, 
0.250 o.o 12. 214. 3, 
5.000 o.o 2. 110. 3. 
9.400 o.o 1. 305 .. 3. 
0.100 o.o z. 306. 3. 
0.110 o.o 12. 19E .• 3, 

10.000 o.o 1. 25(. .. 3. 
9. 7a0 o.o 1. 30~. 3, 
0.100 o.o l. ~oe- • 3, 

xxxxx xuxx POWEfi MA( If TVPf: 
UNIT conE 

o.o o.o 4. 11. .. 
o.o o.o 4. 31. .. 
o.o o.o .. 51. .. 
o.o a.a .. bl. 4, 
o.o o.o 4. ol. 4. 

MACHI NE RY COMPL EHfNT 
eou IP ME NT COMPL EME~T 

o. 
o. 

CO~T 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

CONT 

o. 
o. 
o. 
o. 
o. 
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·----.,,M~Oll"'T""H-LY su'MiiARV"oF RECEIPTS AND EXPeiises----------------------------------------

CATEGORY 
TOTAL RECHPTS 
TOTAL EXPENSES 
RETURNS fO LANO, 

ANNUAL CAP IT AL 

MACHNUY LAeOR 
IRR IGATIO~ LABOR 
TOTAL LABOR 

IRRIGATION WATER 

~ACHINE 
TRACTORl4 I 
ORV FERT SPREAD 
OFFSET 01 SK 
CUL Tl8£DDER TILL 
DRILL WO/FERT 
CUL TllEDDER PLNT 

DFEAAT ION 

CULTiBEDDER PLNT 
ORV nu SPREAD 
OFFSET DISK 
CULTllEOOER TILL 
DRILL WO/ F-ERT 

TOTlL 

UNIT JAN FEB MAR APR MAY JUN JUL AU«; SEP OCT NOV DEC TOTAL 
ACRE o .• o o.o o.o o.o o.o i·o2.so o.o o.o o.o lllt.80 o.o o.o l17 .. 30 
ACRE o.o a.a 2.82 2.12 5.b4 14.40 32.40 1.52 o.o 11.18 2.s2 •).0 11•.•0 

LAMR:, CAPITAL, MICH1NeRYt OVERHEA01 RlSK, ANO MANAGEMENT 77.70 

OOL, 

Kt. 
HRo 
HR. 

o.o o.o 

LAIOR REQUIREMENTS av MONTH 
o.o o.o o.o a.o 
o.o o.o 0.16 0.16 
o.o o.a o.u 0.16 

o.o 2.sa o.o 22.H 

'---------------------------------------------
o. 0 o.o O.IB o.o 
o. 31 o.o o. 36 o • .r.2 
0.31 o.o o.55 0.42 

o.o 
o.o 
o.o 

0.62 
0.16 
o.1s 

o.o o.o 
0.16 o.o 
0.16 o.o 

C".Rl 
1.12 
2.52 , ______________________________ , ______________________________ _ 

lllCH o.o o.a 3.00 3.00 6.oo o.o 1.00 e.oo o.o 3. ao 3.00 o.o 3~ .oo 

MACHINERY FIXED ANO VARIABLE COSTS PER HOUR TOT 1.l-------------------------
CODE DEPR lllSURo TAX TOUL fl XED AEP.U !=! FUEL LUB. VARIABLE JNT. t-·f', /TT/l\E· 

4 J .05 0.06 0.16 1.21 o. 72 1.4-9 0.22 2.4-lt t.oo l.oo 
71' 0.68 0.03 0.01 a.so 0.29 o. 0 o.o 0.29 o.~1 0.09 
37 t.66 0.01 0.21 1.94 o.u o.o o.o o.1t! 1.21. o .. n 
51 0.69 0.03 0.09 o.ao 0.95 o.o o.o o.95 c.~1 0.11 
61 '1.65 0.01 0.21 1.9J a.1i-1t o.o o.o O,H t.24 v.JB 
67 1.24 0.05 o.u t.4-2 0.11 o.p o.o 0.11 o.az o .. 1s 

--------------------------------------
ITEH THIES LABOR MACH-INE FUEL ,all .. LUB., FIXED c.osrs 
NO. DATE- OVER HOURS HOURS REPAIR PER ACRE PE~ AC.PE 

,,,67 JUL 1.00 0.184 0.152 
4 •. 71 OCT 1.00 0.112 0.093 
4.3.7 OCT 1.00 0.151. 0.129 
<lt;51 OCT 1.00 0.139 a.115 
4,61 OCT 1. 00 ~ -'l..JlS 

0<808 0.668 

0.52 
0.20 
0.40· 
o.~2 

..JJ.!i6 
2.18 

-o.7-a-----------------------------------
0.36 
u.74 
o.o 
~l 

3.31 

-----~-----~-------·------------,--,-----------------------------------------
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TABLE LX 

FARM MACHINERY ITEMS FOR REPRESENTATIVE FARMS 

Item SizeY Farm I Farm I I Farm II I 

--------------- Number ---------------------

Large tractor 115 1 1 3 
Medium tractor 75 0 1 1 
Small tractor 55 1 1 
Dry fertilizer spdr. 25 1 1 2 
Anhydrous applicator 18 1 l 2 
Cultibedder anhydrous 18 1 1 2 
Sweep anhydrous 12 1 1 2 
Grain drill 18 1 2 3 
Cultibedder pl~nter 18 1 l 2 
Sweeps 24 1 2 3 
Chisel 12 l 1 2 
Offset disc 16 l 2 3 
Tandem disc 14 l l 2 
Shredder 12 1 l 2 
Land float 10 1 l 2 
Sprayer 12 l l l 
Row cultivator 18 1 2 
Cultibedder tiller 18 l l 2 
Rod weeder 18 1 1 2 

Rotary hoe 18 l l l 
Mold board plow ( 4-16") 5 l /3 1 l 2 
Spike harrow. .20 l l l 

A/ A 11 i terns a re measured in feet of width except the tractors which 
are measured in horsepower. 



APPENDIX B 

LINEAR PROGRAMMING TABLEAU AND EXPLANATION 

OF ROWS AND COLUMNS 
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OBJ! 
OBJ2 
OBJ3 
OBJ4 
CCL 
CSL 
JAL 
FBL 
MRL 
APL 
MYL 
JNL 
JYL 
AGL 
STL 
UCL 
NVL 
L>CL 
UC 
IC 
MRI 
API 
MYI 
JNI 
JYI 
AGI 
STI 
OCI 
NVl 
TlW 
NI 
Pl 
HI 
11 
01 
01 
NGl 
Ml 
lllG 
SGGONM 
SGGOOM 
CG 
cs 
GS 
GSS 
SH 
SB 
MCT 
MMT 

CSIS 
SIS 
LNGW 

TABLE LXI 

LINEAR PROGRAMMING TABLEAU FOR SPECIFIED CROPS AND REPRESENTATIVE FARMS 

CCG 

12!:>.62-000-
a. 0662 7 

2.s1101 

1.00000 

.1 aoo o 
• 42000 
eti7000 
• ::>ooo a 
.68000 
.soooo 

.21000 

42.70000 
2tie5400 0 

6.00000 
1.20000 
7.20000 
3e60000 

24.00000 
2.00000 

• 5·000 0 
2.00000 
t. 0000 0 
9.10000 
3.15000 

20032500 
23. 06000 

120.00000-

1.00000 

1.00000 

ccs 

84. 33000-
de 05ol 5 

'5 • 46.:H:JS 

1.00000 

.~4000 

• uooo 
.31000 
.63000 
e6d000 

.6d000 

.43000 

31.05000 
28.'5~000 

6.-00000 
.. :Se 60000 

7.20000 
7.20000 

24.00000 
2. 00000 

• 5000~ 
2.00000 
l • 00000 
i:l.90000 
3.uooo 

20.32500 
23.03000 

20.00000-

1.00000 

1.00000 

C~G 

42e28C00-
4. 30228 

1.51378 
1.00000 

.16000 

.3 t 000 
.18000 
.29000 
.77000 
• 75000 

.z 1 000 

22.66-COO 
26.·95000 

3.00000 
6.00000 

5.00000 

4.00000 
1e.ooooo 

1.00000 

7.61000 
2.2aooo 

10.52500 
11.64000 
ss.00000-

1.00000-
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1.00000 
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39.80000-
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1.00000 
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.16000 
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.29000 
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.22000 
e 16000 
.!6000 

21.22000 
24.35000 
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3.00000 
3.00000 

3.00000 
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3.00090 

18. 00000 
.80000 
.40000· 

7.20000 
2.26000 

10.32500 
9e74000 

6.00000-

i..00000 

1.00000 

CSMI 

48.17000-
3.21702 

3.49481 
1.00000 

.43000 

.46000 
• 76000 

1.24000 

13.72000 
33.20000 

6.00000 
5.00000 

11.00000 
1.00000 

1.soooo 
1.00000 

10.20000 
1.78000 
6e42500 
8.0301)0 

.. 

42.00000-
1.00000-

1.00000 

1.00000 

CSHl 

77.cH000-
5.98073 

3.80319 
1. 00000 

.4-6000 

.25000 

.45000 
l.17000 
.68000 
.37000 

.65000 

29.44-000 
39.45000 

6.00000 
3.60000 
7.20000 
7.20000 

24.00000 
1.50000 

l.50000 
1. 00000 

12.20000 
2.53000 

14.62500 
12.29000 

62.00000-
1.40000-

1.00000 

l.00000 

CRGO 

39.78000-
5.4-9292 

.73219-

1.00000 

.11000 
·27000 
.16000 
.16000 
.4-3000 
.29000 
.65000 
.22000 
.16000 
.16000 

24.28000 
24-.35000 
3.00000 
3.00000 
3.00000 

3.00000 

3.00000 
3.00000 

18.00000 
.80000 
.40000 

7.20000 
2.40000 

15.25000 
10.90000 

6.00000-

1.00000 

1.00000 

CSH 

92.23000-
6.77·974-

3.71026 
1.00000 

.57000 

.180.00 

• 74000 
.19000 
.37000 
.37000 

20.98000 
15.63000 

60 00000 
3.60000 
7.20.000 
7.20000 

24.00000 
1.00000 

5.20000 
2.seooo 

20.32500 
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.. 
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1. 00000 

1. 00000 
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CSL 
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AGL 
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OCL 
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DC 
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MRI 
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.JYJ 
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NVI 
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HI 
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SB 
MCT 
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LSI 
LCSI 
LL.I 
LLO 
LLS 
FVS4Z 
FVS75Z 
FVS101 
FVS43 
FVS753 
FVS102 
FVS46 
FVS756 
FVS104 
FVC42 
FVC7S2 
FVC101 
FVC43 
FVC753 
FVC102 
FVC46 
FVC756 
FVC104 
NRCl 
NRC4 
HRC7 
NRCZ 
NRCS 
NRC8 
NRC3 
NRC6 
NRC9 
NRSI 
NRS4 
NRS7 
NRS2 
NR$5 
NRS8 
NRS3 
NRS6 
NRS9 
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CSB MCG ~SRCSL MSRSCL MWG2RCMC MWGSDC NWGS80C MWGOSHOC 2 ••••• 

OB.Jl 52. 0$000- 132. 79000- 95.47COO- 67.56000- ••.95000- 81.87000- 110.4SOOO- 89.88000- D8.Jl 
08.12 6.78097 8.06161 l o.67030 9.17814 4. 00920 7.26216 9.44250 6.44794 DB.12 
08.13 08.13 
DBJ4 2.212::;7- 3.83783 6·10287 · 7.55503 l e94384 4.13424 1.32330- 5.06070 DB.14 
CCL 1.00000 1.00000 1.00000 1.00000 1.00000 CCL 
CSL 1.00000 1.00000 . 1.00000 CSl. 
.JAL .JAL 
FBL FaL 
MAL .43000 • 36000 .16000 .21000 .16000 ·16000 .21000 llRL 
APL .57000 .s1000 .16000 .42000 .21000 .1·6000 .16000 .21000 APL. 
MYL • 4200 0 • 36000 .a2000 • 71000 .31000 .16000 .31000 .32000 MYL 
JNL ob6000 .97000 e 19000 .96000 .27000 •·17000 .76000 .JNL 
JYL .66000 eb8000 .68000 .42000 .18000 .26000 .s4000 .42000 .IYL 
AGL .37000 • 29000 .37000 .42000 .51000 .42000 021000 AGL. 
STL .57000 .62000 .54000 .16000 .62000 STL 
DCL 079000 081000 021000 OCL 
NVL .39000 .21000 .21000 .21000 olbOOO 016000 NYL 
DCL DCL 
oc 17.45000 ••• 64000 30.34000 20.52000 24021000 34.08000 22.14000 16.11000 QC 
IC 27.52000 28.91000 IS.41000 26.24000 19.63000 20.60000 13.S9000 lS.31000 IC 
MRJ 3oOOoOO 4. 00000 3.9.00.00. ~J'QJIOJ!.0 hO!>OOO 

·~· API 4.00000 3000000 9.00000 4.00000 3.00000 3.00000 4000000 API 
MYI 6. 0000 0 3.00000 4.00000 6.00000 3000000 6.00000 4.00000 ..Vt 
.JNI 3.60000 7.20000 3.60000 6. 00000 4.00000 .lltl 
JYI 7.20!)00 7.20000 1.20000 8.00000 s.00000 1.00000 8000000 .JYI 
AGI 7.20000 s.60000 7020000 8.00000 8000000 4000000 AGI 
STI 3000000 4000000 3.00000 3000000 .4000000 ST.I 
O<:l 3.00000 3000000 4000000 oci 
NVI 4.00000 4.00000 4000000 3oO!lOllD,. ;i.0.11000 . .... - .. NV·I 
TIW 24.00000 24. 00000 34.00000 40. 00000 17000000 29000·000 33000000 36000000 Tl• 
NI 050000 zo 00000 2080000 2.80000 1. 00000 2.40000 1020000 1080000 NI 
Pl .soooo .soooo oSOOOO Pl 
HI 1. 0000 0 •• 50000 1.50000 025000 1000000 1050000 2oSOOOO oSOOOO HI 
II 1. 00000 1.00000 1.00000 lo 00000 II 
01 8.20000 9. 20000 5060000 7070000 so4oooo 6000000 3.60000 4020000 01 
DI 3.08000 3016000 3090000 4o0SOOO 1.98000 3·23000 3076000 3o.nooo DI 
.. GI 20032500 20.32SOO 28012500 29.12500 9.95000 16.97SOO 28o0SOOO 21.50000 NGI 
Ml 22.77000 22.83000 24017000 44.26000 8·99000 14.62000 2s.79000 14.9.3000 Ml 
WG S6.SOOOO- 50.00000- sooooooo- WG 
SGGO .. M •1.00000- SGGDNN 
SGGDON 4010000- •• 10000- so.ii.5'000- SGGOOM 
CG 135.00000- CG 
cs 20.00000- 20.00000- cs 
GS 48.00000- GS 
GSS GSS 
SH 3.SOoo.o- SH 
SB 43.00000- 3So00000- SB 
MCT '· 00000 llCT 
MMT 1. 00000 1.00000 1000000 1. 00000 lo 00000 1.00000 •• 00000 MNT 
CSIS •• 00000 1.00000 •• 00000 CSIS 
SIS 1. 0000 0 •• 00000 1.00000 1. 00000 1.00000 SIS 
L"'GW LNGW 
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MWF $.jl1 l Mo'Jf"S.3:"1[ DLw DLWS OLGSS OLGSC t>LSGGO OLSGGOS 3 •••• 1 

OR.II J0.09000- 29. i·?..ooo- 2.5.58000- 25.580_00".'"' 28. 06000- 17.6200.0- 20.90000- 20.90000- OB.11 
OB.12 2.d49J4 2.20461 .65315 .65315 .72258 • ..10047 .6029Z .60292 OB.12 
UB.13 OB.13 
OB.14 2.3ob.7iC c.. 190~0 lol3134 lo 13134 2.01114 l etU62.b 1. 30130 l.30130 OB.l<l 
CCL 1.oooou 1.00000 1.00000 1.00000 1.00000 CCL 
CSL 1.00000 1. ()0000 1.00000 CSL 
JAL .JAL 
FoL FBL 
MRL • 0500 0 .41000 .41000 MRL 
APL • 0:300 0 • 0'5000 .16000 .16000 APL 
MYl. • 1'•000 • ltf.000 14VL 
.lNL .27000 .2oil00 .12000 .12000 .34000 .30000 .2sooo .25000 .IN!.. 
.IYL .1,~000 • 1l000 .29000 .29000 • 18000 .1aooo ..IVL 
AGL • 2500 0 .20000 .12000 .12000 .12000 .12000 AGL 
STL • 07000 .07000 .11000 .uooo .33000 .33000 STL 
OCL OCL 
N\IL • 0700 0 NVL 
DCL OCL 
oc lt.>-41000 14.47000 10.31000 10e31.JOO 11.62000 8.3b000 14.82000 .••• 82000 oc 
IC tia04000 d.03000 7.19000 7.1901')0 19.52000 19.14000 14.76000 t•. 76000 IC 
MRI 1.00000 . MRI 
AP! 1.00000 1.0\1000 API 
MY! 2.70000 ;!. 70000 MYI 
.INl 1.2oocu I• OJOOO .INI 
.IV! 2.40ll00 t • .JOOOO ..IVI 
AGI 2.40001) I. 30000 AGI 
STI STI 
OCI t.30000 Ocl 
N\II 1.30000 NVI 
Tl~ 12.00000 d.bOOO:J TIW 
NI • fS l 00 0 .00000 .61)000 •00000 .soooo .30000 030000 NI 
Pl .30000 .30000 Pl 
HI 1.0000'1 I• O~vOO HI 
II 1.00000 1.00000 1. 00000 II 
01 .2.JQOOO 2.31)000 le3:JOOO le30000 s.20000 5.40000 3.90000 3.90000 DI 
01 la2uOUO 1.00000 • t 3000 .13000 • 5200 0 .54000 .39000 .39000 01 
NGI 7el070U 5.06700 NGI 
Ml 5a2900U 4.37000 t.04000 1. 04000 ;?.07000 2003000 lo5300Q 1.53000 Ml 
11G lii.JOOOO- 1.:J. 30000- 1 e.i:,0000- 16050000- WG 
S~GONM .3:JOOO- .3JOOO- .1sooo- • .35000- SGGONl4 
SG~iJOM 1.90000- 1_.90000- SGG0014 
CG CG 
cs cs 
GS 2.0.6 roo o- lu.00000- 21.00000- 11.00000- GS 
USS .46.JOO- • .J.10 Jo- • 7500 0- • 75000- GSS 
SH SH 
SA SB 
MCT MCT 
MMT 1.ooovo 1.00uoo MMT 
CSI S CSIS 
515 1.ouuO'J l • OJ()Oi) SIS 
LN(i'll LNGW 
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FVS46 
FVS 756 
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FVC46 
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NRS2 
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TABLE LXI (Continued) 

Cv~L C.:>~L 11GSL YSSL SHSL SBSL SGGONMSL SGGOOMSI.. •..... 
Ot!JI l • .JdOO U :5e5U000 2.osooo 2.34003 22.00000 3.26000 10.00000 10.00000 08 .. 11 
OOJZ 0.8..12 
03J.;j e\18814 e61b0~ .0~132 .142.30 2.09800 ·10152 .793"6 e79346 08J3 
OBJ4 · 08J4 
CCL CCL 
CSL CSL 
JAL JAl. 
F3L FBL 
"'RL MRL 
APL APL 
MYL MYL 
JNL JNL 
JYL JYL 
AGL AGL 
STL STL 
OCL OCL 
1 ... VL NVL 
OCL DQ. 
OC oc 
IC IC 
MRI MRI 
API API 
,'\otYI MYI 
JNI JNl 
JYI JYI 
AGI AGI 
STI STI 
OCI OC,I 
NVI NVJ 
TIW ri'w 
NI NI 
Pl . Pl 
rl I HI 
II II 
01 DI 
01 01 
NGI NGI 
Ml Ml 
WG i.00000 WG 
SGVONM 1.00000 SGGONM 
SGGO.lM l • 00000 SGGOOM 
CG l e.JJOOO CG 
cs I eOOOViJ cs 
<iS 1.000;)Q GS 
GSS GSS 
SH 1.01000 SH 
SB 1.00000 SB 
MCT MCT 
MMT MMT 
CS!S CSIS 
SIS SIS 
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F.VS104 
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FVC752 
FVCIOI 
FVC4.l 
FVC7~3 
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FVC46 
FJC75b 
FVC 104 
Nl-ICl 

NRC4 
Nl<C7 
NRC2 
NRC5 
NRC8 
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NRC9 
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NRSJ 
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NRS5 
NRS8 
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NRS9 
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OBJ3 
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01 
Nl>I 
Ml 
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CSIS 
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s •••• 1 

OB.ll 
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CCL 
CSL 
JAL 
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MRL 
APL 
MYL 
JNL 
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AGL 
STL 
OCL 
NVL 
DCL 
oc 
IC 
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MYI 
JNI 
.JYl 
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NVI 
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Pl 
HI 
II 
DI 
OJ 
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WG 
SGGDNM 
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cs 
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SH 
SB 
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NHC2 
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NRS9 
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FVC7S2 
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FVC46 
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FVCl04 
NRCl 
NRC4 
NRC7 
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NRC5 
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NRSl 
NRS4 
NRS7 
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NRS5 
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NRS3 
NRS6 
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0'3J3 
ODJ4 
CCL 
CSL 
JAL 
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JNL 
JYL 
AGL 
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NVL 
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oc 
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JYI 
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·ac1 
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NI 
Pl 
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01 
01 
NGI 
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WG 
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SH 
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CSIS 
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TABLE LXI (Continued) 

dJYL E.AGL ~STL tlOCL 

~.ooo.io- 3.00000- 3.00000- 3.00000-

1.00000-
leOJOOO-

1.00000-
1.00000-

.• 

BIWL BDCL BN 

3.00000- 3.00000-

1.00000-
1.00000-

1.00000-

6 •••• 1 
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OB.13 
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CCL 
CSL 
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FBL 
MAL 
APL 
MYL 
JNL 
.IYL 
AGL 
STL 
OCL 
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DCL 
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MRI 
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JNI 
JYI 
AGJ 
STI 
OCI 
NVI 
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Pl 
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DI 
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Ml 
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GS 
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SH 
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SIS 
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TABLE LXI (Continued} 
·~ .. ,,..., 

L>P .:lH Bl 90 80 BN" BM NGFCS42 7 •••• , 

OBJI . 20SOo8800- OB.II 
LJ!lJ2 08,12 
OBJ:J 0 08.13 
OBJ4 . 08.14 
CCL l;CL. 
CSL C!iL 
JAL .IAL 
FBL FBL 
MRL MRL 
APL APL 
MYL lllYL 
JNL .INL 
JVL .IYL 
AGL ACiL 
STL STL 
UCL OCL 
NVL NVL 
ilCL DCL 
ul: DC 
IC 139690480 lC 
MRI MRI 
API APJ 
l4Yl lllYI 
JNl .•.. .INI 
JYI .IYI 
AGI AGI 
STI STI 
UC! .OCI 
...:v1 NVI 
Tllll TIW 
Nl NI 
Pl 1.00000- Pl 
Hl 1. 00000- HI 
II I oODOOO- II 
l>l 1.00000- 01 
01 l oOOO!JO- 01 
NG! 1.00000- NGJ 
loll loOOOOO- 1111 
WG WG 
SGGONM SGGONlll 
SGGCUM SGGOOM 
CG CG 
cs cs 
GS GS 
GSS GSS 
SH SH 
SB SB 
MCT MCT. 
MMT llllllT 
CSIS . .cs·1s 
SIS SIS 
LNGW 100000000- LNGW 



<iP dH BD 

LSI 
LCSI 
LLJ 
L-L.j 
LLS 
Hvs4·2 
FV5752 .. 
FVSIOI· 
FVS4'.i 
FVS7S3 
FVS102 
FVS46 
FV575o 
FVSl04 
FVC42 
FVC752 
FVCIOI 
FVC43 
FVC753 
FVC102 
FVC46 
FVC7Sb 
FVCI04 
NRCI 
NRC4 
NRCI 
NRCl! 
NRc·s 
NRCB 
NRC3 
NRC6 
NRC9 
NtlSI 
NRS4 
"4RS7 
NRS2 
"4RS5 
NRSB 
NRS3 
NRS6 
NRS9 

80 dNG BM NGFCS42.· 

i.00000 .. 

•. 
1. 00000 

7 •••• 2 

LSI 
LCSI 
LLJ 
LLD. 
LLS 
FVS42 
F_VS752 
·FVSlOl· 
FVS43 
FVS753 
FVS102 
FVS46 
FVs'756 
FVSl04 
FVC42 
FVC752 
FVC101 
FVC43 
FVC753 
FVCl02 
FVC46 
FVC756 
FVCl04 
NRCI 
NRC4 

· NRC7 
NR<;2 
NRC5 
NRC8 
NRC3 
NRC6 
NRC9 
NRSI 
NRS4 
NRS7 
NRS2 
NRS5 
NRS8 
NRS3. 
NRS6 
NRS9 

__, 
CX> 
l.O 



TABLE LXI (Continued) 

N~VC .. :H·.2 i-.i~FCS.752 f\GVCS752 NGFCSlQ.I NGVCSIOI NGFCS43 NGVCS43 NGFCS753 a •••• 1 

OR.JI .30090- 4367..3000- .47380- 2;:,29. ae:.oo- • 5030 o- 307U.32.00- .36090- 6550.5500- 08.11 
OilJ?. 011.12 
UdJ3 08.13 
OflJ4 08.I• 
CCL CCL 
CSL CSL 
JAL .JAL 
FgL Fllt.. 
fllt-tL MAL 
4PL 4PL 
"'YL MYL 
JNL .JNL 
JYL JYL 
AGL AGL 
STL $TL 
QCL OCL 
,wL NYL 
IJCL OCL 
QC oc 
IC 2913:>2. 2diJ 1644} el <JO 209!:>4.220 447780420 IC 
"IRI MAI 
API API 
.'~Y [ 14Vl 
JNI .INl 
JY! .JYI 
"GI . AGI 
STl STI 
OCI . OCI 
Niii NYI 
Tl~ 1.0000 o- 1.00000- 1.00000- 1.00000- .TIW 
NI NI 
Pl Pl 
HI HI 
I[ II 
DI DI 
01 01 
NGI NGI 
,,..[ Ml 
WG •G 
SGGON'-t SGGONM 
SGGOuM SGGOOM 
Cu . CG 
cs cs 
GS GS 
GSS GSS 
SH SH 
SLI SB 
MCT MCT 
MMT MMT 
CSIS b;:15 
51S SIS 
LNGW 1.00000 200~0.000- i .01000 12000. 000·- 1. 00000 1sooo.ooo- 1•00;.)0Q 30000.000- LNGW 



NGVCS4~ NGFC575~ NGVCS752 NGFCSlOI NGVCSIOI NGFCS43 NGVCS43 NGFCS753 e •••• 2 

LSI leOUJOO 1.00000 1.00000 i.00000 LSI 
LCSl . LCSI 
LLJ LL.I 
LLO LLO 
I.LS LLS 
F\1542 1 .oqooo FVS42 
FVS752 l • Q:')OOO FVS752 
FVSIOI 1.00000 FVSlOI 
FV543 . i.00000 FVS43 
FVS7S3 FVS753 
FVSI02 FVS102 
FVS46 FVS46 
FVS7S6 FVS756 
FVSl04 FVS104 
FVC42 FVC42 
FVC752 FVC752 
FVCIOI FVCIOl 
FVC43 FVC43 
FVC753 FVC753 
FVCl02 ·Fvc102 
FVC46 FVC46 
FVC7':,)b FVC756 
FVCI04 FVCI04 
"IRCI NRCI 
NHC4 1.oaooo NRC4 
Nr.l:C7 t .00000 NRC7 
NRC2 1.00000 NRC2 
NRCS I• 00000 NRCS 
NRCil NRC8 
NRCJ NRC.3 
"IRC6 NRC6 
NRC9 NRC9 
NRSI NRSI 
NRS4 NUS4 
NRS7 NRS7 
NRS2 NRS2 
NRSS NRS5 
Nf<S8 NRS8 
NRS3 NRSJ 
NRS6 NRS6 
Nf.159 NRS9 

..... 
\0 ..... 



TABLE LXI (Continued) 

NGVCS75 J ;"GFCS 1 G2. NGVCS102 NGFC546 NGVCS46 NGFCS756 NGVCS756 NGFCSIQ4 9 •••• 1 

OEIJI .41 . .380- 5059.7200- .50300- 6152.r>400- .36090- 131Ql.900- .473dO- 10119 •• 40- OB.JI 
OBJ2 OBj2 
LJOJ3 OBJ3 
ORJ4 OBJ4 
CCL CCL 
CSL CSL 
JAL JAL 
FBL FBL 
MRL NRL 
APL APL 
MYL NYL 
JNL .JNL 
.JYL JYL 
AGL AGL 
STL STL 
OCL CCL 
NVL NVL 
OCL OCL 
oc DC 
IC 32bdt:!.3dO 41906.440 !19556.840 65764.760 IC 
NRI MRI 
API API 
MYI MYI 
JNI JNf 
JYI JYI 
AG! AG! 
ST! STI 
OCI CCI 
NVI NVJ 
TIW 1 • iJOOOO- t.00000- 1.00000- 1.00000- TIW 
NI NI 
Pl PI 
HI HI 
ll II 
DI DI 
01 01 
NGl NGI 
Ml Ml 
WG WG 
SGGONM SGGONM 
SGGOOM SGGOOM 
CG CG 
cs cs 
GS GS 
GSS GSS 
SH SH 
sa SB 
NCT MCT 
MMT MMT 
CSIS CSlS 
SIS SIS 
LNGW 1.00000 2::iJoo.ooo- I• O<JOOO 30()00.000- 1.00000 500-.00. ooo- 1.00000 soooo.ooo- LNGllf 



NGVCS7~3 N..it-=C.":tl 02 NGVCS102 NGFCS46 NGVCS46 

LS! 1.00000 t.00000 
LCSl 
LLJ 
LL:J 
LLS 
FVS42 
l'VS7&2 
FVSIOI 
FVS43 
l"VS753 1.00000 
FVS102 l•f!l'.>000 

FVS46 .1.00000 
FVS756 
FVSI04 
FVC42 
l'VC7&2 
FVClOl 
FVC43 
FVC753 
rvc102 
FllC46 
FVC756 
FVCI04 . 
NRCI 
NRC4 
NRC7 
NRC2 
NRCS 
NRC!I i.00000 

NRC3 1.0·0000 

NRC6 
NRC9 
Nl<Sl 
NRS4 
NRS7 
NRS2 
NRSS 
NRS8 
NRS3 
NRS6 
NRS9 

NGFCS756 NGVCS75b NGFCS104 

1.00000 1. 0000·0 

. 

1. 00000 

I• 00000 
•.• 00000 

g •••• 2 

LSI 
J_CSI 
LL.I 
LLD 
LLS 
FVS42 
FVS752 
F\15101 
FVS43 
FVS753 
FVS102 
FVS46 
FVS756 
FVSI04 
FVC42 
FVC752 
FVClOI 
FVC43 
FVC753 
FVCIOZ 
FVC46 
FVC756 
FVCJ04 
NRCl 
NRC4 
NRC7 
NRC2 
NRCS 
NRCB 
NRC3 
NRC6 
NRC9 
NRSI 
NRS4 
NRS7 
NRS2 
NRS5 
NRS8 
NRS3 
NRS6 
NRS9 

__, 
l..O 
w 



TABLE LXI (Continued) 

Nl>llCSI04 NGFCC42 1'GVCC42 NGFCC752 NGVCC752 NGFCCIOI NGVCClOI NGFCC•3 10 ••••• 

06JI .50300- :::iH1~.oooo- .05070- 11646. 240- .9.2760- 6387.2100~ .83•60- 13138oS60- oa.11 
OBJ2 OBJ2 
OBJ.J OBJ3 
UBJ• 0£!.I• 
CCL CCL 
CSL . CSL 
JAL JAL 
FBL . FBL 
MRL MAL 
APL APL 
..tYL MYL 
JNL JNL 
JYL JYL 
AGL AGL 
<.;TL STL 
DCL OCL 
NVL NVL 
DCL OCL 
DC oc 
IC ,9711.701) 61746.020 32175.570 67••2.sso IC 
>4RI MIU-
API APJ 
MYI MYI 
JN[ JNI 
JYI JYl 
AGI (~ AGJ 
STI STI 
OCI OCI 
NVI NVI 
Tlw 1. 0000 o- t. 00000- a.00000- 1.00000- TIW 
NI NI 
PI . Pl 
HI HI 
11 JI 
OJ 01 
DI 01 
NGI NCil-
Ml Ml 
WG WG 
SGGO"'M SGGONM 

-SGGOUM SGGOOM 
CG CG 
cs cs 
GS GS 
GSS GSS 
SH SH 
SB SB 
NCT MCT 
NMT MMT 
CSIS CSIS 
SIS SIS 
LNGW i.00000 10000.uoo- 1.00000 20000.000- 1.00000 12000.000- 1.00000 1sooo.900- LNGW 



NGV<.:5104 r-4Gt-='C.C.42 NGVCC42 NGFCC752 NGVCC752 

LSI 
LCSI l oilOOUa. a·.oooao 
LLJ 
LLO 
LLS . 
FVS42 
FVS752 
FVSlO I· 
FVS43 
FVS753 
FVSI02 
FVS4f> 
FVS75f> 
FVS104 1. 00000 
FVC42 l • Ot"lOOO 
FVC752 1.0.0000 
FVCH)I 
FVC43 
FVC753 
FVCI02 
FVC46 
FVC'756 
Fvc1·04 
NRCI 
NRC4. 
NRC7 
NRC2 
NRCS . 
NACF.1 
NRC~ 

NRC6 
NRC9 
NRSl 1. 0000.:l 
NRS4 1.00000 
NRS7 
NRS2 
NRSS 
NRSB 
NRS3 
NRS6 
NRS9 

NGFCCJOJ NGvcc·101 NGFCC43 

1.00000 1 ~OOoOO 

1.00000 

. 

. 

1.00000 
hOOOOO 

lO •••• 2 

LSJ 
LCSJ 
Li...J. 
LLD 
LLS 
FVS42 
Fvs7s2 
FVSlOl 
FVS43. 
FVS753 
FV5102 
FVS46 
FVS756 
FVS104 
FVC42 
FVC752 
FVC101 
FVC43 
FVC7S3 
FVCI02 
FvC46 
F,VC756 
FVC104 
NACl 
NRC4 
NRC7 

.NRC2 
NR~5 

NRC8 
NRC3 
NRC6 
NRC9 
NRs·a 
NRS4 
NRS7 
NAS2 
NRSS 
NRS8 
NAS3 
NRS6 
NRS9 

_, 
IO 
Ul 



TABLE LXI (Continued) 

NG1/CC4.} NGf'CC753 -\IG\/CC 75~1 NGFCC102 NG\ICC102 NGFCC4b NG\/CC46 NGFCC7S6 11 •.•.•• 1 

Oi3J I • 6957 o- l 746-J. 360- .92760- 12174.420- .83460- 26277.120- .69570- 34938.720- OB.II 
UBJ2 OB.12 
UBJ3 oB:..3 
Ul3J4 08.14 
CCL CCL 
CSL: CSL 
JAL .IAL 
FF.1L FBL 
"4RL llRL 
APL APL 
MYL NYL 
JNL JNL 
.IYL JYL 
AGL AGL 
STL STL 
OCL OCL 
NVL NVL 
OCL OCt.. 
UC oc 
IC •i.2619. 93() 64351.14.0 l 3488Se I 0 165239.86 .re 
14RI . MRI 
API API 
MYI •. MYI 
JNI JNI 
JYI JYl 
AGI AGI 
SH STI 
OCI ·DCI 
NVI . . NVI 
Tiii 1.00000- 1.0~000- 1.0-0.000- l oOOOOO- TIW 
NI NI 
Pl Pt 
HI HI 
11 l_'l 
01 01 
01 DI 
NGI NGl 
Ml NI 
WG lfG 
SGGiJf\iM SGGONN 
SGGOOM SGGOON 
CG CG 
cs cs 
GS GS 
GSS . <OSS 
.SH SH 
59 . SB 
MCT NCT 
Mr.IT MNT 
CSIS CSIS 
SIS SIS 
LNGW · l. 00000 31Jooo.ooo-· I •00000 2sooo.ooo- {. 00000 30000.000- t. 00000 560000000- LNGW 



N.J'ICC43 NGFCC7~3 NGVCC7"3 NGFCC102 NGVCCI02 • NGFCC46 NGVCC46 NGFCC756 ' •.•••• 2 

LSI LSI 
LC"! I .00000 t.00000 I• 00000 i.00000 LCSI 
LLJ . LLJ 
LLO LLO 
LLS LLS 
FVS42 FVS42 
FVS"752 FVS752 
FVSIQI FVSIOI 
FVS43 FVS43 
FVS753 FVS753 
FVSI02 FVS102 
FVS46 FVS46 
FVS756 FVS756 
FVSI04 FVS104 
FVC42 FVC42 
FVC 752 FYC752 
FVCIOI FVCIOI 
FVC43 i.oaooo FVC43 
FVC753 1.00000 FVC753 
FVC102 l. 0000() FVC102 
f'VC46 1.00000 FVC46 
FVC 756 FVC756 
FVC104 FVC104 
NRCl NRCl 
NRC4 NRC4 
NRC7 NRC7 
NRC2 NRC2 
NRCS NRCS 
NRC6 NRCll 
NRC3 NRC3 
NRC6 NRC& 
NRC9 NRC9 
Nt'<Sl NRSl 
NRS4 NR54 
NRS7 NR57 
NRS2 NRS2 
NRS5 I • 00000 NRSS 
NRS8 1.00000 NR58 
NRS3 1.00000 NAS3 
NRS6 1.00000 NRS& 
NRS9 NRS9 



TABLE LXI (Continued) 

NGllCC7!>o NGFCCl04 "GllCCJ04 ~HSCSlA RHSCSIB RHSCSIC RHSCS2A RHSCS2B 1.2 ••••• 

OUJl o927o0- ?. .. 348. 040- e8.J460- OB.II 
OBJ2 OB.12 
ODJ3 DB.13 
OtlJ4 DB.14 
CCL . 560. 00000 ~00.00000 !>60.00000 144000000 144000000 CCL 
CSL ·cSL 
JAL 0 165.00000 165000000 165000000 143000000 143000000 ,JAL 
FBL 150000000 150000000 150000000 13.0o.00000 130000000 FBL 
MRL 165000000 165000000 165000000 143000000 143000000 MRL 
Al>L 187oOOilGO U17o00000 187.00000 11>5000000- 165o_OOQ00 APl. 
MYL 187000000 187000000 187000000 .lo5w00000 165o0000lt NYL 
.INL 209_000000 209000000 209.00000 1"87000000 187000000 .INL 
JYL 209000000 209.00000 209000000 187000000 187000000 .IYL 
AGL 209000000 209.00000 209000000 18_7000000-. 187000000 AliL 
STL 209.00000 209000000 209000000 187000000 187•00000 STL 
DCL .. 209000000 209.00000 209000000 1870 00000 187000000 DCL 
NVL 167.00000 187000000 187.00000 165000-000 165000000 NVL. 
DCL 16So00000 165000000 165000000 143.00000 143000000 OCL 
oc DC. 
IC 128702 o2d 0 IC 
MAI 1066.0000 2-00000000 133300000 16000!1000 30_0000000 -I 
API 106600000 200000000 133300000 160000000 300000000 API 
MYI 106600.000 2000.0000 133300000 160000000 300000000 llYI 
JNI 106be 000·0 200000000 133300000 "160000000 30000·0000 .INI. 
.JYI 1066.0000 20 .. 00. 0000 133.J.OOOO 160000000 300000000 .IYI 
AGI 106600000 2000.0000 1).33.0000 160000000 3000000_00 AGI 
Sfl 106600000 200.0o 0000 133300000 160000000 3_00000000. STI 
OCl 10660000_0 200000000 133300000 160000000 300000000 OCI 
NVI 106600000 2000.0000 1333000.00 

.. 
160000000 300000000 NVI 

1' 1 W ·. 1.00_000- 1.00000- .... 
NI NI 
Pl o_ Pl 
"HI HI 
II II 
01 0·1 
01 0 DI 
NGI NGI 
Ml Ml 
WG WG 
SGGONM o_ SGGONM 
S.GGOOM SGGDDM 
CG .. CG 
cs cs 
GS GS 
<05S GSS 
SH. SH 
SB SB 
.MCT 560.00000 560o0000il 560.00000 .1440.0000 144000000 MCT 
MMT 560000_000 560000000 560.0.0000 1••0.0000 144000000 MMT 
csr.s . CSl·S 
SIS 5bO. 00000 5ioO.ooooo St>0.00000 U40o0000 144000000 SIS 
LN~W loOOOOO 5->000oOOO- 1.oryoo1J LNGW 

,. 



NGVCC75u l\!Gt=C.Cl04 NGVC:Cl04 <!HSCSI A. RHSCSl9 RHSCSIC RHSCS2A RHSCS2B 12 •••• 2 

LSI I. 00000 '· 00000 1.00000 t. 0000.0 J .00000 LSI 
LCSI 1.ouuvo LCSI 
LLJ 84.00000 84.00000' 84.00000 168.00000 168.00000 LL.I. 
LLO 84.00000 84.00000 84 .. 00000 168.00000 toa.00000 LLO 
LLS 84. 00000 84.00000 d4.0QOOO 168.00000 168.00000 LLS 
FVS42 10000.000 FVS42 
FVS752 20000.000 . FVS752 
FVSIOI 12000.000 FVS101 
FVS43 15000.000 FVS•3 
FVS753 30000.000 FVS753 
FVSl02 FVS102 
FVS46 FVS•6 
FVS 750 FVS756 
Fl/SI 04 FVSIO• 
FVC42 FVC•2 
FVC7:i2 FVC752 
FVCIOI FVCiOl 
FVC43 FVC43 
FllC 753 FVC753 
FVCI02 FVC102 
FVC46 FVC46 
FVC756 1.00.:>oo FVC7S6 
FVCI04 1.00000 FVC104 
NRCI t.00000 NRCl 
NRC4 i.00000 NRC4 
NRC7 1.00000 NRC7 
NRC2 1.00000 NRC2 
NRC5 1.00000 NFICS 
NRCB NRC8 
NRC3 NRC3 
NRC6 .. NRC6 
NRC9 NRC9 
NRSI NRSl 
NRS4 NRS• 
NRS7 NRS7 
NRS2 NRS2 
NRS5 NRSS 
NRS8 NRS8 
NRS3 NRS3 
NRS6 NRS6 
NRS9 1.00000 NRS9 



TABLE LXI (Continued} 

RHSCS2C rfrtSCS3A RHSCS.l[J RHSCS3C RHSSC(A RHSSCIB RHSSCIC RHSSC2A 13 •••• 1 

OB.II 08.ll 
0!\J2 08.12 
OiiJ3 OB.13 
08.14 OB.14 
CCL 144iJ. 000.0 2ot>Oo0000 2-01a:o.oooo 2680.0000 CCL 
CSL 5b0e 00000 500.00000 560.00000 u•ooo'ooo CSL 
JAL 143.00000 1~1.00000 12 I oOOOOO 121 .00000 1650.00000 165000000 165000000 143000000 .IAL 
FBL l.:iJ.00000 l l J:. 00000 110.ooootJ 110.00000 1sooooooo 1-so·. 00000 1so.ooooo- l.J0.00000 FBL 
"IRL 143.00000 12100()000 121.00000 121.00000 u)~.00000 165.00000 165.00000 143000000 MRL 
APL 165.00000 14 .3. 00000 14.3.00000 14.J.00000 187000000 187.00000 187.00000 165000000 APL 
MYL lOSe 00000 1'."J.00000: 1430 0')000 143.00000 187.00000 187.00000 187.00000" 165000000 MYL 
JNL 187.00000 10:;.00000 165.00000 165.00000 209000000 209.o'oooo 209.00000 187000000 .INL 
JYL 187000000 165. 00000 165000000 1!>5o 00000 209000000 209.00000 209000000 187000000 .IYL 
AGL lt\7.00000 165.00001,) 165oO'l000 ttts.00000 209.00000 209000000 209000000 187000000 AGL 
STL 187.00000 165.00000 165000000 165.00000 209.00000 209000000 209000000 187000000 STL 
OCL 187.00000 165. 00000 165.00000 t65.ooooo 209000000 209000000 209.00000 1870 00000 OCL 
NVL 165.0JOOO 143.00000 143000000 143.00000 187.00000 187000000 ICl7oOOOOO 165000000 NYL 
DCL 143.00000 121.00000 121000000 121.00000 l65e00000 16!>000000 16~.ooooo 143J00000 OCL 
oc oc 
IC IC 
"4RI 26u7ooooo .:120000000 60Coooooo 5333.0000 106000000 200000000 133.3.0000 160000000 MRI 
AP·l 2667.0000 3.?.00.0000 600000000 533300000 1006. 0000 200000000 1333.0000 160000000 API 
.MYI Z6b7.oooo ::i2fJO.OOOO 6CCOoOOOO 533300000 lOb&.0000 200000000 133300000 1600.0000 MYI 
JNI 2b61':e0000 J200.oooo 5000.0000 533300000 106600000 2000.0000 133300000 1600.0000 .INI 
JYI 2607.0000 320\leOOOO 60CO.l000 5."J33. 0000 I 0600 0000 2000.0000 1333.0000 160000000 JYI 
AGI 2607.0000 3~00.0000 -sooo.oooa 5.:133.0000 ·l 066-e."0000 2000.0000 133300000 160000000 AGI 
ST! 26b7e0000 3~00.000.0 6oco.aooo 533300000 106600000 2000.0000 1333.oOOOO 160000000 srr 
OCI 2667.0000 320000000 6000.0000 5333.0000 106600000 200000000 133300000 160000000 OCI 
NVI 2067.0000 3200.0000 6000.0000 5333.0000 106600000 200000000 133300000 160000000 NVI 
T lill JlW 
NI NI 
Pl Pt 
HI HI 
11 IJC 
DI DI 
01 01 
NGI .NGI 

"'' Ml 
WG WG 
SGGUNM SGGONM 
SGGOOM SGGOO.M 
CG CG 
cs cs 
GS GS 
GSS GSS 
SM SH 
58 . SB 
MCT ·1440.0000 2b80. 0000 2680.00CO 2680.0000 560.00000 560• 00000 560. 00000 14-4-0.0000 MCT 
Ml4T 1440.0000 2680.0000 266000000 2680.0000 560.00001) sooo 00000 560000000 14-4-0.0000 MMT. 
CSIS 560.00000 5600 00000 S60o00000 144000000 CSIS 
SIS l/t4i.>.0000 2080.0000 .:6Bo.oooo 2&ao. 0000 SIS 
LNGW LNGW 



r.lH.;iCS2C KHSCS3A RhSCS3f3 RHSCSJC 

LSI 1.000CI) 1 • 00\JOO 1. ()0000 i.00000 

LCSI 
LLJ laa.00000 J3o.OOOOO ~6.0'.>000 336. 000 00 

LL.0 p,a. 00000 330 .• oooov 36.00000 336.001)00 
1..1..S lode !10000 3.Jo.ooooo 36.0!lOOO 336.00000 
FVS•2 
Fvs1s2· . 
FVS101 
FVS4 .3 
FVS753 

FVS102 2:50J0e000 
FVS46 30000.000 

FVS 75b =6000.000 
FV5104 soooo.ooo 
FVC•2 
FVC752 
FVClOl 
FVC43 
FVC7:>3 
FVC102 . 
FVC46 
FVC756 
FVC104 
NRCI 
NRC4 

NPC7 
NRC2 
NRCS 
NRC8 1. 00000 

NRC3 1. 00000 
NRC6· 1.00000 
NRC9 1.00000 

NR$1 

NRS4 
NRS7 
NRS2 
NRSS 
NRSB 
NR53 
NRS6 
NR.>9 

RHSSCIA RHSSCIB RHSSCIC RHSSC2A 

i.oo~oo 1.00000 1.00000 1.00000 
84.00000 84-. 000.00 84000000 168. 000.00 
att.00000 a·.\.. 00000 84.ooooo 168.00000 
84.J.JOOO 84. 00000 8••.00000 168.00000 

. 

10000.000 
20000.000 

12000.000 
15000-.000 

. 

1.00000 
1.00000 

1.00000 
1.00000 

13 •••• 2 

LSI 
LCSI 
L.L.1 
1..LO 
LLS 
Fvs•2 
FVS752 
FVSlOl 
FVS•3 
FVS753 
FVS102 
FVS•6 
FVS756 
FVS104 
FVC•2 
FVC752 
FVClOl 
FllC43 
FVC753 
FVC102 
FVC46 
FVC756 
FVCIO• 
NRCl 
NRC4 
NRC7 
NRC2 
NRCS 
NRC8 
.NRC3 
NRC6 
NRC9 
NRSl 
NRS• 
NRS7 
NR52" 
NRSS 
NRS8 
NRS3 
NRS6 
NRS9 

N 
0 ....... 



TABLE LXI (Continued) 

.~HS:>C2i3 i'<Hssc;,c RroSSC3A RH5SC33 RHSSC3C ••••••' 
OilJI OAJI 
OBJ2 OBJ2 
0BJ3 ilBJ3 
OHJ4 08J4 
CCL . CCL 
CSL 144·0· 0000 144.·;J. 000.J 20Bo. a oco <!680o<>.OOO 2660•0000 CSL 
JAL 14.J. JOOOO 143.\)0001) 121.00000 1z1.ooooo 121.00000 JAL 
FBL 1.30. 00000 l.J0,00000 110.0,Jooo 110.00000 110.00000 FBL 
MRL 14 J.0<100'1 143.0()000 121.01000 121.00000 121.00000 '4RL 
APL Iv;. 0000-0 lb5.0000U 14~. O'JOOO 14 3 0 00000 10.3.00000 APL 
MYl. 16:.i. 00000 105. 0000~ 143.00000 143. 00000 14 3.00000 MYL 
JNL 11:17o000UIJ ld7.00000 tts.oocoo 16~.00000 165-.0001')~ JNL 
JYL 1670 ooooa ld7o00000 165eOOCOO lt>5o 00000 165000000 JYL 
AGL ld7.000<l0 187.00000 16So0·JOOO U;!:J,00000 lb5o00000 AGL 
STL 137. 00000 lts7. 00000 l6Se00COO l6So00000 16;;.ooooo STL 
OCL 167. 00000 1!17. 00000 165. 00000 165.00000 165.00000 OCL 
NVL lt.SeOOOOO lbtieUOOOO 14.3e0.:JOOO I0.3.00000 143,00000 NVL 
DCL l43e0.JOOO 1*3.001)00 121. 00000 121.00000 121.00000 OCL 
DC IJC 
IC IC 
MRI .Jooo.oooo ~067.0000 ~200.0000 600000000 533300000 MAI 
API 3000.0000 26b7.0000 ?20000000 6000.0000 533300000 API 
MYI 3000. 000" 2bo7.0000 ~2co.oooo 600000000 53330 0000 MYI 
,JNI jOOOo.0000 2bt>7.oooo ?200.0000 600000000 5333.0000 JN[ 
JYI 3000 •. ooou t!OU7.000Q ~2CO.OOOO 6000.0000 5333.0000 JY I 
AGI 3000.0000 .26b7.0000 ::2co.oooo &000.0000 5333.0000 4GI 
STl 3000.0000 266700000 ::zoo.oJoo 600000000 533300000 STI 
OCI 3000.0000 ~001.0000_ ::2co.oooo 6000.0000 5333.0000 OCI 
NVI 3000.0000 200 7 .000-0 .32 co. 0000 6000.0000 5333.0000 NVt 
TI If TIW 
NI NI 
PI . Pl 
Ht HI 
It II 
01 DI 
Of 01 
NGI NGI 
Ml . Mt 
wG WG 
SGGONM SGGONN 
SG.GUiJM SGGOOM 
CG CG 
cs cs 
GS GS 
GliS GSS 
SH SH 
SB SB 
MCT 1440.auoo 1~40.0000 2i:.eo,oooo 2680.0000 2060.0000 NCT 
MMT 14411.000U 144().0000 2680.lOOO 2..;tso.0000 26iiO.oooo NNT 
CSIS 1440.0000 1440.000-J ~6eo. ·'lOOO 268000000 2680.'.)00\) CSIS 
.SIS SIS 
LNGll LNGW 



RHSSL.2" 1<HS5C2C r-l:HSSC JA 

LSI 
LCSI 1.00000 1-. Ol)tll>.O 1.00000 
LLJ 168.UOOIJU l 08• 00000 3b. :}·)000 

LLU 168.00000 103.00000 36.0000Q 
LLS 108.UOOOCJ 1:,i;.00000 36.00000 
Fl./542 

FVS752 
'FVSIOI 
FVS43 
FVS753 
FVSl02 
FV546 
FVS756 
F\15104 
FVC42 
FVC752 
FVCIOl 
FVC43 
FVC 753 .]OOQ0.000 
FVC102 2~000.aoo 

FVC46 20000.000 
FVC756 
FVC104 
NRCI 
NRC4 
NRC7 
NRC2 
NRC5 
NRCS 
NRC3 
NRC6 
NRC9 
NRSI 
NRS4 
NRS7 
NRS2 
NRSS 1. 00000 
NRSS t .OllOOO 

NRS3 1.00000 
NRS6 
NRS9 

.. HSSC3il RHSSC3C 

1. 00000 1.00000 
]36.00000 330.00000 
330.00000 336.00000 
336.00000 336.00000 

56000.000 
50000. 000 

1.00000 
1.00000 

LSI 
LCSI 
LL.I 
LLO 
LL.S 
FVS42 

FVS'752 
FVSIOI 
FV543 
FVS753 
FVS102 
FVS46 
FVS756 
FVS104 
FVC42 
FVC752 
FVClOl 
FVC43 

FVC7::J3 
FVCI02 
FVC4b 
FVC75b 
FVC104 
NRCl 
NRC4 

NRC7 
NRC2 
NRC5 
NRCB 
NRC3 
NRC6 
NRC9 
NRSI 
NRS4 
NRS7 
NRS2 
NRSS 
NRS8 
Nt:.t53 

'IRS6 
NRS9 

•••••• 2 

N 
C> 
w 



Row Name 

OBJL 
OBJ2 
OBJ3 
OBJ4 
CCL 
CSL 
JAL 
FBL 
MRL 
APL 

MYL 
JNL 
JYL 
AGL 
STL 
OCL 
NVL 
DCL 
QC 

IC 
MRI 
API 
MYI 
JNI 
JYI 
AGI 
STI 

OCI 
NVI 
TIW 
NI 
PI 
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Row and Column Identification 

Explanation 

Net returns to land, labor, risk and management 
Fossil fuel energy inputs 
Energy {calorie) output 
Net kilocalories of energy 
Cropland Clay loam 
Cropland sandy loam 
January labor 
February labor 
March labor 
April labor 
May labor 
June labor 
July labor 
August labor 
September labor 
October labor 
November labor 
December labor 
Operating capital 
Investment capital 
March irrigation 
April irrigation 
May irrigation 
June irrigation 
July irrigation 
August irrigation 
September irrigation 
October irrigation 
November irrigation 
Total irrigation water used 
Nitrogen input 
Phosphate input 



Row Name 

HI 
II 

DI 
QI 
NGI 
MI 
WG 
SGGONM 
SGGOOM 
CG 
cs 
GS 
GSS 
SH 
SB 

MCT 
MMT 
CSIS 
SIS 
LNGW 
LSI 
LCSI 
LLJ 
LLD 
LLS 
FVS42 

FVS43 

FVS46 

FVS752 

FVS753 

FVS756 

Explanation 

Herbicide input 
Insecticide input 
Diesel input 
Oil input 
Natural gas input 
Machinery input 
Wheat grain 
Small grain graze-out November through March 

· Small grain graze-out October through May 
Corn grain 
Corn silage 
Grain sorghum 
Grain sorghum stubble 
Sudan hay 
Soybeans 
Maximimum conventional tillage 
Maximum minimum (reduced) tillage 
Circular sprinkler irrigation system 
Surface irrigation system 
Limit natural gas water 
Limit surface irrigation 
Limit circular sprinkler irrigation 
Limit labor June 
Limit labor October 
Limit labor September 
Variable cost for surface irrigation 400 GPM 
and two wells. 
Variable cost for surface irrigation 400 GPM 
and three wells 
Variable cost for surface irrigation 400 GPM 
and six wells 
Variable cost for surface irrigation 750 GPM 
and two wells 
Variable cost for surface irrigation 750 GPM 
and three wells 
Variable cost for surface irrigation 750 GPM 
and six wells 
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Row Name 

FVSl 01 

FVS102 

FVS104 

FVC42 

FVC43 

FVC46 

FVC752 

FVC753 

FVC756 

FVClOl 

FVC102 

FVC104 

NRCl 
NRC2 
NRC3 
NRC4 
NRC5 
NRC6 
NRC7 
NRC8 
NRC9 
NRSl 
NRS2 
NRS3 
NRS4 
NRS5 
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Explanation 

Variable cost for surface irrigation 1000 GPM 
and one well 
Vari.able cost for surface irrigation 10.00 ... GPM 
and two wells 

Variable cost for surface irrigation 1000 GPM 
and four wells 
Variable cost for circular sprinkler 400 GPM 
and two wells 
Variable cost for circular sprinkler·400 ~PM 
and three wells 
Variable cost for circular sprinkler 400 GPM 
and three wells 
Variable cost for circular sprinkler 750 GPM 
and two wells 
Variable cost for circular sprinkler 750 GPM 
and three wells 
Variable cost for circular sprinkler 750 GPM 
and six wells 
Variable cost for circular sprinkler 1000 GPM 
and one well 
Variable cost for circular sprinkler 1000 GPM 
and two wells 
Variable cost for circular sprinkler 1000 GPM 
and four wells 
Fixed irrigation cost for farm IA clay 
Fixed irrigation cost for farm IIA clay 
Fixed irrigation cost for farm IIIA clay 
Fixed irrigation cost for farm IB clay 
Fixed irrigation cost for farm I IB clay 
Fixed irrigation cost for farm I IIB clay 
Fixed irrigation cost for farm IC clay 
Fixed irrigation cost for farm IIC clay 
Fixed irrigation cost for farm I IIC clay 
Fixed irrigation cost for fa rm IA sandy 
Fixed i rri ga tion cost for farm I IA sandy 
Fixed irrigation cost for farm IIIA sandy 
Fixed irrigation cost for farm IB sandy 
Fixed irrigation cost for farm I IB sandy 



Row Name 

NRS6 

NRS7 
NRS8 
NRS9· 

Column Name 

CCG 
ccs 
CWG 
CWGO 
CSMI 

CSHI 

CRGO 
CSH 
CSB 
MCG 
MS RC SL 

MS RS CL 

MWG2RCMC 

MWGSDC 

MWGSBDC 

MWGOSHDC 

MWFS3HI 

MWFS3MI 

DLW 
DLWS 
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Explanation 

Fixed irrigation cost for farm IIIB sandy 
Fixed irrigation cost for farm IC sandy 
Fixed irrigation cost for farm !IC sandy 
Fixed irrigation cost for farm IIIC sandy 

Conventional tillage irrigated corn grain 
Conventional tillage irrigated corn silage 
Conventional tillage irrigated wheat grain 
Conventional tillage irrigated wheat graze-out 
Conventional tillage moderate irrigated grain 
sorghum 
Conventional tillage heavy irrigated grain 
sorghum 
Conventional tillage irrigated rye graze-out 
Conventional tillage irrigated sudan hay 
Conventional tillage irrigated soybeans 
Reduced tillage irrigated corn grain 
Reduced tillage silage and rye double crop, 
circular sprinkler on sandy loam soil 
Reduced ti 11 age s i 1 age and rye double crop, 
surf ace i rri ga t ion on clay 1 oam so i1 

Reduced tillage irrigated two year rotation 
of conventional year one and reduced tillage 
year two 
Reduced tillage irrigated wheat and grain 
sorghum double crop 
Reduced tillage irrigated wheat and soybean 

. doub 1 e crop 
Reduced tillage irrigated wheat graze-out and 
sudan hay double crop · 
Reduced tillage wheat-fallow-sorghum three 
year rotation under heavy irrigation 
Reduced tillage wheat-fallow-sorghum three 
year rotation under moderate irrigation 
Dryland wheat clay loam soil 
Dryland wheat sandy loam soil 



Column Name 

DLGSS 
DLGSC 
DLSGGO 
DLSGGOS 
CGSL 
CSSL 
WGSL 
GSSL 
SHSL 
SBSL 
SGGONMSL 

SGGOOMSL 
GSNJSL 
BOG 
BIC 
BJAL 
BFBL 
BMRL 
BAPL 
BMYL 
BJNL 
BJYL 
BAGL 
BSTL 
BOCL 
BNVL 
BDCL 
BN 
BP 
BH 
BI 
BD 
BO 
BNG 

Explanation 

Dryland sorghum sandy loam soil 
Dryland sorghum clay loam soil 
Dryl and small grain graze-out clay loam soil 
Dryland small grain graze-out sandy loam soil 
Corn grain sell 
Corn s i l age sell 
Wheat grain sell 
Grain sorghum se11· 
Sudan hay sell 
Soyb~an se 11 
Small grain graze-out November through March 
sell 
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Small grain graze-out October through May sell 
Sorghum stubble November through January sell 
Borrow operating capital 
Borrow investment capital 
Buy January labor 
Buy February labor 
Buy March labor 
Buy April labor 
Buy May labor 
Buy June labor 
Buy July labor 
Buy August labor 
Buy September labor 
Buy October labor 
Buy November labor 
Buy December labor 
Buy nitrogen 
Buy phosphate 
Buy herbicide 
Buy insecticide 
Buy diesel 
Buy oil and lubes 
Buy natural gas 



Column Name 

BM 
NGFCS42 

NGVCS42 

NGFCS752 

NGVCS752 

NGFCSlOl 

NGVCSlOl 

NGFCS43 

NGVCS43 

NGFCS753 . 

NGVCS753 

NGFCS102 

NGVCS102 

NGFCS46 

NGVCS46 

NGFCS756 

NGVCS756 

NGFCS104 

NGVCS104 

NGFCC42 

NGVCC42 
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ExpJ anati on . 

Buy machinery 
Natural gas fixed cost surface irrigation 400 
GPM and two wells, farm lA 
Natural gas variable co~t for surface irriga
tion 400 GPM and· two·· wells, farm IA 
Natural gas fixed cos·t· for surface irrigation 
750 GPM and two wells, farm IB 
Natural gas variable cost for surface irrigation 
750 GPM and two wells, farm IB 
Natural gas fixed cost for surface irrigation 
1000 GPM and one well for farm IC 
Natural gas variable cost for surface irrigation 
1000 GPM and one well for farm IC 
Natural gas fixed cost surface irrigation 400 ·· 
GPM and three wells for farm IIA 
Natural gas variable cost surface irrigation 
400 GPM and three wells for farm IlA. 
Natural gai'fixed cost surface irrigation j50 
GPM and three wells for farm IIB 
Natural gas variable cost for surface irrigation 
750 GPM and three wells for farm IIB 
Natural gas fixed cost for surface irrigation 
1000 GPM and two wells for farm IIC 
Natural gas variable cost for surface irrigation 
1000 GPM· and two wells for farm IIC. 
Natural gas fixed cost for surface irrigation 
400 GPM and six wells for farm·IIIA 
Naturat·gas·variable cost for surface irrigation 
400 GPM and six wells for farm IIIA 
Natural gas fixed cost for surface irrigation 
750 GPM and six wells for farm IIIB 
Natural gas variable cost for surface irrigation 
750 GPM and six wells for farm IIIB 
Natural gas fixed cost for surface irrigation 
1000 GPM and four wells for fa rm I II C 
Natural gas variable cost for surface irrigation 
1000 GPM and six wells for farm IIIC 
Natural gas fixed cost for sprinkler irrigation 
400 GPM two·wells for farm IA 
Natural gas variable cost for sprinkler irriga
tion 400 GPM two wells for farm IA. 



NGFCC752 

NGVCC752 

NGFCClOl 

NGVCClOl 

NGFCC43 

NGVCC43 

NGFCC753 

NGVCC753 

NGFCC102 

NGVCC102 

NGFCC46 

NGVCC46 

NGFCC756 

NGVCC756 

NGFCC104 

NGVCC104 

RHSCSIA 
RHSCSIB 
RHSCSIC 
RHSCS2A 
RHSCS28 
RHSCS2C 
RHSCS3A 
RHSCS38 
RHSCS3C 
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Natural gas fixed cost for sprinkler irrigation 
750 GPM two wells for farm IE 
Natural gas variable cost for sprinkler"irriga
tion 750 GPM·two wells for farm IB 
Natural gas fixed cost for sprinkler irrigation 
1000 GPM one well for farm IC 
Natural gas variable cost for sprinkler irriga
tion 1000 GPM one well for farm IC 
Natural· gas fixed cost for sprinklerirrigation 
400 GPW·three wells for farm I IA 
Natural gas variable cost for sprinkler irriga
tion 400 GPM three wells for farm IIA 
Natural gas fixed cost for sprinkler irrigation 
750 GPM three wells for farm I IB 
Natural gas variable cost for sprinkler irriga
tion 750 GPM three wells for farm IIB 
Natural gas fixed cost for sprinkler irrigation 
1000 GPM two wells for farm I IC 
Natural gas variable cost for sprinkler irriga
tion 1000 GPM two wells for farm IIC 
Natural gas fixed cost for sprinkler irrigation 
400 GPM six wells for farm IIIA 
Natural gas variable cost for sprinkler irriga
tion 400 GPM six wells for farm IIIA 
Natural gas fixed cost for sprinkler irrigation 
750 GPM six wells for farm IIIB 
Natural gas variable cost for sprinkler irriga
tion 750 GPM six wells for farm IIIB 
Natural gas fixed cost for sprinkler irrigation 
1000 GPM four wells for fa rm I II C 
Natural gas variable cost for sprinkler irriga
tion 1000 GPM four wells for farm IIIC 
Right hand side for farm IA clay loam 
Right hand side for farm IB clay loam 
Right hand side for farm IC clay loam 
Right· hand side for farm IIA clay loam 
Right hand side for farm IIB clay loam 
Right hand side for farm IIC clay loam 
Right hand side for farm IIIA clay loam 
Right hand side for farm IIIB clay loam 
Right hand side for farm IIIC clay loam 



RHSSCIA 
RHSSCIB 
RHSSCIC 
RHSSC2A 
RHSSC2B 
RHSSC2C 
RHSSC3A 
RHSSC3B 
RHSSC3C 

Right hand side for farm IA sandy loam 
Right hand side for farm IB sandy loam 
Right hand side for farm IC sandy loam 
Right hand side for farm IIA sandy loam 
Right hand side for farm IIB sandy loam 
Right hand si d.e fo.r. fa.rm I IC sandy 1 oam 
Right hand side for farm IIIA sandy loam 
Right hand side for farm IIIB sandy loam 
Right hand side for farm IIIC sandy loam 
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APPENDIX C 

COMPLETE SOLUTION RESULTS FOR THE 

TWELVE SPECIFIED SITUATIONS 
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TABLE LXlI 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE 
FOR THE 560 ACRE CLAY LOAM FARMS 

Fann Size 560 Acres 

Number of Wells Two Two One 

Total GPM 800 1500 1000 

Solution Number IA IB IC 

Identification Units 

Net Returns DOL. 23,784.69 30,668.44 26,689.05 

Net Kil oca 1 ori e.s MILLION 1,220.45594 925.59538 1,353.33517 

Irrigated CropsM 
CSB AC 112.3 
RWG2RCRC AC .9.2 29.0 3.6 
RWGSDC AC 71.8 71. 7 71.7 
RWFS3HI AC 294.6 346.8 405.8 

Dryl and CropsM 
DLW AC 184.4 78.7 

Crop ProductsW 
SGGONM AUM 170 143 165 
GSNJ AUM 135 159 186 
Wheat BU 12,543 11,578 12,521 
Grain Sorghum CWT 9,535 10,616 11,835 
Soybeans BU 5,05.6 

Cropping Syst~ 
Con Tillage AC 112.3 
Red Tillage AC 375.6 447.7 481.2 

Monthly Labor 
Requirements 

March HR. 26 77 31 
April HR. 28 98 32 
May HR. 55 116 69 
June HR. 188 209 204 
July HR. . 67 153 84 
August HR. 100 143 112 
September HR. 57 51 50 
October HR • 56 56 56 

. November HR. 34 41 40 

Monthly Hired 
Labor 

March HR. 34 41 40 
April HR. 
May HR.·, 
J11ne HR. 50 
July HR. 
August HR. 
September HR. 
October HR.: 
November HR. 
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TABLE ~XII ,(Continued) 

SQ1u't1on __ Nliliber: IA 18 IC 

ldentificatfon Units 

Limited Labor 
.Months. 

June 8-22. HR. 84 84 84 
September 15-29 HR. 
October 1-15 HR. 56 56 56 

Monthly Irrigation 
Requirements 

March ACIN 510 562 621 
April ACIN 547 678 635 
May ACIN 1,066 2,000 1,333 
June ACIN 784 1,251 917 
July ACIN · 1,066 . 2,000 1,333 
August ACIN 707 1,641 974 
.September ACIN 243 302 226 
October ACIN 215 215 215 
November ACIN 635 782 757 

Total Water Used ACIN 5,773 9,433 7,014 
s1sW AC 375.6 560.0 481.2 

Cllpital · 
Operating. DOL. 9,405.10 10,801.60 10,006.40 
Investment DOL. 19,325.53 37,780.76 21,820.60 

Energy Inputs 
Nitrogen CWT 530.8 538.5 551.9 
Phosphate CWT 
Herbicide LB. 411.5 595.9 517.2 
Insecticide LB. 336.4. 418.6 477.6 
Diesel GALS. 1,397.8 2,306.3 1,486.2 
Oil QTS. 645.3 1,072.3 760.7 
"atural Gas 1000 3.,421.632 6,276.205 4, 163.614 

CUFT. 
Machinery DOL. 2,882.55 5,702.78. 3,311.14 

Mesa, Conventional tillage soybeans; RW62RCRC, Reduced tillage wheat· grain 
two year rotatt.on of conven.tional tillage year one and reduced tillage 
year two; RWGSDC, Reduced tillage wheat grain sorghlim double·crop; RWFS3HI, 
Reduced tillage wheat-fallow-sorghum three year ratation heavy irrigation; 
DLW, Oryland tillage_ wheat. 

YSGGONM, Small grain graze out November-March; GSNJ, Gr:ain sorghum.stubble 
graze November-January. 

Yfor irrigated acreage oOily, Con refers to conventional and Red means 
re~uced tillage. 

Q/s1s\ Surface irrigation.~ystem used. 



TABLE LXIII 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE 
FOR THE 1440 ACRE CLAY LOAM FARMS 

Farm Size 1440 Acres 

• Number of We 11 s ,Three Three Two 

Total GPM 1200 2250 2000 

Solution Number: IIA IIB IIC 

Identification Units 
Net Returns DOL. 42,604.86 59,018.70 . 55,629.66 

Net Kilocalories MILLION 2,538.17725 3,234.9227 3 ,069. 19649 

Irrigated Crops& 
RWG2RCMC AC 29.5 .3 7. 1 
RWGSDC AC 143.6 143.6 143.6 
RWFS3HI AC 367.5 950.9 812. 1 

Dryland Crops& 
DLW AC 899.4 345.2 477 .0 

Crop ProductsW 
SGGONM ALIM 465 434 442 
GSNJ ALIM 169 437 373 
Wheat BU 30,411 30,295 30,322 
Grain Sorghum CWT 14,4!)9 26,546 23,679 

CrQPping Systerrf:.I 
Con Tillage AC 
Red Tillage AC 540.6 1,094.8 962.9 

Monthly Labor 
Requirements 

March HR. 41 70 63 
April HR. 47 70 65 
May HR. 83 156 138 
June HR. 187 187 187 
July HR. 101 18Z 168 
August HR. 187 187 187 
September HR. ' 163 127 136 
October HR. 113 113 . 113 
November HR. 54 89 81 

Monthly Hired 
Labo.r 

March HR. --
April HR. 
May HR. 
June HR. 196 279 259 
July HR. • .2 
August HR. 27 .192 76 
September HR. 
October HR. 
November HR. 
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TABLE LXIII (Continued) 

Solution Number: lIA IIB IIC 

Identffication Un;ts 

Limited Labor 
Months 

June .8-22 . HR. 168 168 168 
September 15-29 HR. 
October. 1-15 HR. 113 113 113 

Monthly Irrigation 
Requirements · 

March ACIN 798 1,381 1,242 
April ACIN 916 1,382 1,271 
May ACIN 1,600 3;000 2,667 
June ACIN 1,302 2,002 1;836 
July ACIN 1,600 3,000 2,667 
August ACIN 882 2,282 1,949 
September ACIN 519 431 452 
October ACIN 430 430 430 
November ACIN 1,026 1,668 1,515 

Total Water Used ACIN 9,075 15,579 14,032 

sisW AC 540.6 1,094.8 962.9 

Capital 
Operatin9 OOL. 20,911.28 24,064.20 23,314.25 
Investment DOL. 33,912.57 57,869.77 45,942.10 

Energy Inputs 
Nitrogen CWT 1,211.4 1,322.3 1,295.9 
Phosphate CWT 
Herbicide LB. 612.4 1,166.6 1,034.7 
Insecticide LB. 511. 1 1,094.4 955.7 
Diesel GALS 3,035.3 3,499.0 3,388.7 
Oil QTS. 1,102.2 1,707.4 1,563.4 
Natural Gas 1000 5,364.859 9,255.400 8,330.007 

CUFT. 
Machinery DOL. 5,243.94 7 ,491.23 6,956.69 

lYRWG2RCRC, Reduced tillage wheat grain two year rotation ~f conventional 
ti 11 age year one and reduced ti 11 age year two; RWGSDC, Reduced til 1 age 
wheat.grain sorghum double crop; RWFS3HI, Reduced tillage wheat-fallow
sorghum three year rotation heavy irrigation; DLW, Dryland tillage wheat. 

WsGGONM, Small grain graze out Novenber-March; GSNJ, Grain sorghum stubble 
graze November-January. 

YFor irrigated acreage only, Con refers to conventional and Red means 
reduced tillag~. · · 

Qi ./ 
SIS, Surface irrigation system used. 
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TABLE LXIV 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE 
FOR THE 2680 ACRE CLAY LOAM FARMS 

Farm Size 2680 Acres 

Number of We 11 s Six Six Four 

Total GPM 2400 4500 4000 

Solution Number IIIA IIIB I IIC 

Identification Units 

Net Returns DOL. 81,279.91 133,204.26 106,665.36 

Net Kil oca l ori es MILLION 4,850.08669 6,243,57675 5,911.62751 

Irrigated Crops8/ 
RWG2RCMC AC 58.9 .6 14.5 
RWGSDC AC 287.2 287.2 287.2 
RWFS3HI AC 735.0 1,901.7 l ,623.8 

Dryland Crops8/ 
DLW AC 1,598.8 490.5 754.5 

Crop Products.W 
SGGONM AUM 861 799 814 
GSNJ AUM 338 874 746 
Wheat . BU 57,523 57,289 57;344 
Grain Sorghum CWT 28,978 53,093 47 .348 

Cropping Syste~ 
Con T11 lage AC 
Red Tillage AC 1,081.2 2, 189.5 2 ,471. 7 

Monthly Labor 
Requirements 

March HR. 82 121 121 
April HR, 95 141 130 
May HR. 143 143 143 
June HR. 165 165 165 
July HR. 165 165 165 
August HR. . 165 165 165 

· September HR. 165 165 . 165 
October HR. 165 165 165 
November HR. 109 143 143 

Monthly Hired 
Labor 

March HR. 20 6 
April HR. 
May HR. 24 169 134 
June HR. 577 743 703 
July HR. 37 214 172 
August HR. 240 369 338 
September HR. 140 68 85 
October HR. 61 61 61 
November HR. 36 19 



TABLE LXIV (Continued) 

So1ut1011 Nllllber: IIIA me 
Ident1f1~aUon Units 
L 1 mttetd LabOr . 
Months 

June s-~2 HR. 
.Se.Pteinbtr '15~29 HR'; 
Oc;tOber l· 15 HR. 

336 336 336 
--· 

226 .226 226 

. fllontM.Y Irr1gat1on 
· Requf relilents · 

March ACIN 
Apr1'1 ACIN 
May ACIN 

1,596 2;763' 2,48S 
1,832 2,765 2,543 
3,200 6,0(10 5,333 

June ACIN 2,605 4,0.05 3,671 
·Ju·ly ACIN 3,200 fi,.000 5,333 
AUgust ACIN l,764 4,564 3,897 
Sep.teJilber ACIN 
Oc:t\)ber' · .. ACIN 
Novil!lber ACIN 

1,038 863 905 
861 ·861 861 

2,052 3,336 3,030 

Total Water.Used ACIN. 18, 151 31, 159 29,060 

SI.Ji AC 1,081.2 2-, 189.5 2,471. 7 

Capital 
operat1n9 DOL. 
rnves~1; DOL. 

39,760.12 46,066.39. 44,564.25 
66,387·.14 114,301.54 90,446.10 

Energy Inpyts 
Nitrogen . CWT 2,302.9 2,52'1\;5 2,471.7 
Phosphate CWT 
H11rbictde LB; 1,224.3 2,33J.1 2,069. l 
Insecticide LB. 1,022.2 2,18i3.9 l,91(1.9 
Diesel GALS. 5,810.3 6,788. 1 6,517. 1 
Oil QTS. 2,178.4 . 3,388.8 3,100.4 
Natural Gas 1000 10,729. 717 18,510.801 16,657.236 

CUFT. 
Machinery DOL. 10,279.88 14',774.46 13,703.78 

81 RWG2RCRC, Reduced ti Hage .wheat grain two year rotation of conventional 
tillage year one end reduced tillage ,Y8ilr two; RWGSoc·, Reduced tillage 
wheat. groin sorghilm·double crop; RWFS3HI, Reduced tillage wheat-fallow
sorghtim three year rotation heavy irrigation; DLW. Drylilnd tillage wheat. 

WsGGONM, Sinall grain graze out November-March; GSNJ, Grain sorghum stubble 
graze ·November~January. 

YFor irrigated acreage only, Con refers to conventional and Red means 
reduc11d tillage. · · · · 

.!Vst·s, surface irrigation system used. 
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TABLE LXV 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE 
FOR THE 560 ACRE SANDY LOAM FARMS 

Farm Size 560 Acres 

Number of Wells Two Two One 

Total GPM 800 1500 1000 

Solution Number: IA. IB IC 

Identification Units 

Net Returns DOL. 10,366.67 866.56 9,276.58 

Net Kil ocal ori es MILLION 1,191.30269 1 , 328 ,83645 l ,234.28077 

lrriga:ted Crops.!Y 
RCG AC 42.2 176.9 84.3 
RWGSBDC AC 103.7 103.7 103. 7 

Dryl and Crops.!Y 
DLGSS AC 414. 1 279.3 371.9 

Crop ProductsW 
GSNJ AUM 310 209 278 
Corn BU 5,698 23,889 11 ,833 
Wheat BU 5, 185 5, 185 5, 185 
Grain Sorghum CWT 8,696 5,866 7,812 
Soybeans BU 3,629 3,629 3,629 

Croping Syst~ 
Con Tillage AC 
Red Tillage AC 145.9 280.} 188.0 

· Monthly Labor 
Requirements 

March HR. 165 165 165 
April HR. 104 151 119 
May HR. 47 95 62 
June· HR. 181 209 208 
July HR. 204 209 209 
August HR. 55 94 68 
September HR. 
October HR. 84 84 84 
November HR. 83 85 49 

Monthly Hi red 
Labor 

March HR. 36 29 34 
April HR. 
May HR. 
June HR. 57 
July HR. : 48 12 
August HR. ,;-
September HR. ·--
October HR. 
November HR. 
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TABLE LXV (Continued) 

Solution Number: IA IB IC 

Identifi ca ti on Units 

Limited Labor 
Months 

June 8-22 HR. 
September 15-29 HR. 
October 1-15 HR. 84 84 84 

Montti.ly Irrigation 
Requirements 

March ACIN 311 311 311 
April ACIN 479 1 ,018 648 
May ACIN 622 622 622 
J.une ACIN 303 1,274 607 
July ACIN 1,029 2,000 1,333 
August ACIN 1,029 1,820 1 ,301 
September ACIN 

I) October ACIN 311 311 311 
November ACIN 311 311 311 

Total Water Used ACIN 4,435 7,669 5,445 

csis!V AC 149.9 280.7 188.0 

Ca pi ta 1 
Operating DOL. 8,991. 90 13,441.21 10,382.27 
Investment DOL. 40,424.28 73,724.46 43,283,53 

Energy Inputs 
Nitrogen CWT 415.9 518.0 479. l 
Phosphate CWT 72.9 140.3 94.0 
Herbicide LB. 322.6 524.7 385.7 
Insecticide LB 456.3 456.3 456.3 
Diesel GALS. 2,914.9 3,453.9 3,083.3 
Di l QTS. 738.6 1,094.4 849.4 
Natural Gas 1000 3,766.786 6,505.493 4,622.608 

CUFT. 
Machinery DOL. 4,495.31 7,292.63 5,369.45 

!YRCG, Reduced tillage corn grain; RWGSBDC, Reduced tillage wheat grain 
soybean double crop; DLGSS, Dryland grain sorghum sandy soil. 

WGSNJ, Grain sorghum stubble graze November-January. 

Y For irrigated acreage only, Con re_fers to conventional and Red means 
reduced ti 11 age. 

Wcsrs, Circular sprinkler irrigation system used. 
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TABLE LXVI 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE 
FOR THE 1440 ACRE SANDY LOAM FARMS 

Farm Size 1440 Acres 

Number of Wells Three Three Two 

Total GPM 1220 2250 2000 

Solution Number: IIA IIB IIC 

Identification Units 

Net Returns DOL. 21 ,132. 11 13,646.22 22 ,073.18 

Net Kiloca lories MILLION 3,228.59608 3, 197. 9264 3,370.18875 

Irrigated CropsBf 
RWGSBDC AC 200.0 207.4 207.4 
RCG AC 168.8 

Dryland Crops& 
DLGSS AUM 1,240 1,232 1,063 

Crop ProductsY 
GSNJ AC 930.0 924.4 797.8 
Wheat BU 10,000 10,370 ·l 0 ,370 
Grain Sorghum CWT 26,040 25,884 22,340 
Soybeans BU 7,000 7,259 7,259 
Corn BU 22,784 

Cropping Systerrfd 
Con Tillage AC 
Red Tillage AC 200 207 .4 376.2 

Monthly Labor 
Req u fremen ts 

March HR. 143 143 143 
April HR. 165 165 165 
May HR. 62 64 125 
June HR. 187 187 187 
July HR. 187 187 187 
August HR. 84 87 136 
September HR. 
October HR. 162 l.68 168 
November HR. 32 33 99 

Monthly Hi red 
Labor 

March HR. 397 395 387 
April HR. 65 65 124 
May HR. 
June HR. 234 232 338 
July HR. 280 282 348 
August HR. .f--
September HR. 
October HR. 
November HR. 
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TABLE LXVI (Continued) 

Solut.ion Number: IlA IIB UC 

Identiffcation Units 

Limited Labor 
Months 

June 8-22 HR. 
Sep~einber 15-29 HR. 
October 1-15 HR. 162 168 168 

Monthly Irrigation 
Requirements 

Ma.rch ACIN 600 622 622 
April ACIN 600 622 1,297 
May ACIN 1,200 1,244 1,244 
June ACIN 1,215 
July ACIN 1,400 1,451 2,667 
August ACIN 1,600 1,659 2,604 
September ACIN 
October ACIN 600 622 622 
November• ACIN 600 622 622 

Total Water Used ACIN 6,600 6,844 10,894 

csis!V AC 200.0 207.4 376.2 

Capital 
Operating DOL, 18,836.80 18;914.73 24,487.53 
Investment DOL. 94,365.35 119,498.80 92,814.77 

El)ergy Irn~uti; 

Nitrogen CWT 860.0 865.2 1,118.3 
Phosphate CWT 100.0 103.7 188. l 
Herbicide LB. 500.0 518.3 771.7 
Insecticide LB. 1,240.0 1,232.6 1,232.6 
Diesel GALS. 7,168.0 7 .156. l 7 ,831.2 
Oil QTS. 1,396.8 1,420.8 1,866.4 
Natural Gas 1000 5,610.000 5,817. 777 9,248.039 

CUFT. 
Machinery DOL. 7,724.80 7,900.50 11 ,404.18 .. 

&RCG, Reduced tillage corn grain; RWGSBDC, Reduced tillage wheat grain 
soybean double crop; DLGSS, Dryland grain sorghum sandy .soil. 

B/ . ' - GSNJ, Grain sorghum stub,ble graze November-January. 

~hor irrigate!I acreage only, Con refers to conventional .and Red means 
reduced till age. 

WcsIS, Circular sprinkler irrigation system used. 



TABLE LXVII 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE 
FOR THE 2680 ACRE SANDY LOAM FARMS 

Farm Size 2680 Acres 

Number of Wells Six Six Four 

Total GPM 2400 4500 4000 

Solution Number: IIIA IIIB IIIC 

Identification Units 

Net Returns DOL. 35,916.94 20,890.50 37,297.12 

Net Kilocalories MILLION 5,893.76376 5,832.42388 5,873.27252 

I rri gated CropsM 
RCG AC 40.0 
RWGSBDC AC 400.0 414.8 414.8 

Dryland Crops& 
DLGSS AC 2,280.0 2,265.2 2,225.2 

Crop ProductsW 
GSNJ AUM 1,710 1,698 1,668 
Wheat BU 20,000 20,741 20,741 
Grain Sorghum CWT 47,880 47,569 46.728 
Soybeans BU . 14.000 14 ,519 14,519 
Corn BU 5,403 

Cr9pping Systerrfd 
Con Tillage AC 
Red Tillage AC 400 414.8 454.8 

Month]y Labor 
Requirements 

March HR. 121 121 121 
April fiR. 143 143 143 
May HR. 124 128 143 
June HR. 165 165 165 
July HR. 165 165 165 
August HR. . 165 165 165 
September HR. 
October HR. 165 165 . 165 
November · HR. 64 66 81 

Monthly Hired 
Labor 

March HR. 877 874 872 
. Apri 1 HR. 285 285 299 

May HR. 
June HR. 610 605 630 
July HR. 712 7,15 731 
August HR. 3 I 9 20 
September HR. 

· OctotJer HR. 171 171 
November HR., 
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TABLE LXVII (Continued) 

Solution Number: I IIA llIB IIIC 

Identification Units 

Limited Labor 
Months 

June 8~22 HR. 
September 15-29 HR. 
October 1-15 HR. 324 336 336 

Monthly Irrigation 
Requirements 

March ACIN 1,200 1,244 1,244 
April ACIN 1,200 1,244 1,404 
May ACIN 2,400 2,488 2,488 
June ACIN 288 
July ACIN 2,800 2,903 3. 191 
August ACIN 3,200 3,318 3,542 
September ACIN 
October ACIN 1,200 1,244 1 ,244 
November ACIN 1,200 1,244 1,244 

Total Water Used ACIN 13,320 13,688 14,649 

CSISQ/ AC 400 414.8 454.8 

Capital 
Operating DOL. 35,349.60 35,505.45 36,826.93 
Inve$tment DOL. 184,826.70 235,093.61 178,931.82 

Energy Inputs 
Nitrogen CWT 1,620.0 1,630.4 1,690.4 
Phosphate CWT 200.0 207.4 277.4 
Herbicide LB. 1,000.0 1,037 .o l,097.1 
Insecticide L~. 2,280.0 2,265.2 2,265.2 
Diesel GALS. 13,296.0 13,272.3 13,432.4 
Oil QTS. 2,689.3 2,737.6 2,843.3 
Natural Gas 1000 11 ,220. 000 11,635.555 12,448.973 

CUFT. 
Machinery DOL. 15,035.60 . 15,3t\7-0l 16,217.83 

&'RcG, Reduced tillage corn grain; RWGSBDC, Reduced tillage wheat grain 
soybean double crop; DLGSS, Dryland grain sorghum sandy soil. 

Y GSNJ, Grain sorghum s tubb 1 e graze November-January. 

YFor irrigated acreage only, Con refers to conventional and Red means 
reduced ti 11 age. 

Wcsrs, Circular sprinkler irrigation system used. 
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TABLE LXVII I 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR 
FOR THE 560 ACRE CLAY LOAM FARMS 

Farm Size 560 Acres 

Number of We.11 s Two Two One 

Tot11· GPM 800 1500 1000 

Solution Number: IA IB IC 

Identification Units 

Net Returns DOL. -27,030.08 -43,208.98 -31,976.82 

Net Kil oca l ori es MILLION l '930. 90759 2 ,731. 55734 2,159.78712 

Irrigated Crops& 
CSMI AC 88.8 166. 7 111. l 
RS RS CL AC 133.3 250.0 166.6 

Dryl and Crops& 
DLGSC AC 337.9 143.3 282.3 

Crop ProductsW 
SGGOOM AUM 546 l ,025 683 
GSNJ AUM 342 274 323 
Corn Silage TON 2,665 5,000 3,333 
Grain Sorghum CWT 7,448 8,577 7 ,771 

Cropping Systemfl 
Con Tillage AC 88.8 166.7 111. l 
Red Tillage AC 133.3 250.0 166.6 

Monthly Labor 
Requirements 

March HR. 165 165 165 
April HR. 150 187 166 
May HR. 162 187 187 
June HR. 209 209 209 
July HR. 153 146 151 
August HR. 55 105 69 
September HR. 82 105 103 
October HR. 
November HR. 27 52 34 

Monthly Hired 
Labor 

March HR. 39 17 33 
April HR. 17 
May HR. 117 15 
June MR. 150 289 190 
July HR. 
August HR. 

, __ 
September HR. 

., 

October HR. 
November HR. 
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TABLE LXVIII (Continued) 

Solution Number: IA IB IC 

Identification Units 

Limited labor 
Months 

June 8-22 HR. 
September 15-29 HR. 
October 1-15' HR. 

Monthly Irrigation 
Requirements 

March ACIN 533 1,000 666 
April ACIN 1,066 2,000 1,333 
May ACIN 1,066 2,000 l,333 
June ACIN 444 833 555 

· July ACIN 1,066 2,000 1,333 
August ACIN 1,066 2,000 1,333 
September ACIN 533 1,000 666 
October ACIN 
November ACIN 533 1,000 666 

Total Water Used ACIN . 6,307 11,833 7,886 

SISQ/ AC 222.1 · 416.7 277. 7 

Capital 
Op.erating DOL. 6,778.07 8,614.93 7,303.17 
Investment DOL. 26,882.95 44,689.01 29,904.46 

Energy Inputs 
Nitrogen CWT 461.9 866.0 577.6 
Phosphate CWT 
Herbicide LB. 166.3 312.5 208. l 
Insecticide LB. 222.1 416.7 277.7 
Diesel GALS. 3,756.4 . 4,399.0 3,940.4 
Oil QTS. 880.3 1,386.6 1,024.9 
Natural Gas 1000 4,451. 660 8,352.083 5,566.663 

CUFT. 
Machinery DOL. 7,296,g5 12,694. 30 8,839.87 

Y CSMI, Conventional tillage grain sorghum moderate irriga.tion; RSRSCL, 
Reduced tillage silage and rye double crop; DLGSC, Dryland grain sorghum. 

fu'sGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble 
graze November-January. 

YFor irrigated acreage only, Con refers to conventional and Red means 
reduced tillage. 

Q/SIS, Surface irrigation. system used. 
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TABLE LXIX 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION .FOUR 
FOR THE 1440 ACRE CLAY LOAM FARMS 

Fann Size 1440 Acres 

Numher of Wells Three Three Two 
/ ·. 

To41 GPM 1200 2250 2000 

Solution Number: IIA IIB IIC 

Identification Uni~s 

Net ·Returns DOL. -56,109.05 -80,742.44 -73,390.44 

Net KHocalor;es MILLION 3,986.97281 5,187.09020 4,9(}1.63371 

lrri9'!-ted Crops& 
CSMI. AC 133.3 250 .. 0 222.3 
RSRStL AC 200.0 375,0 333.4 

Dryl a.nd Crops& 
DLGSC AC 1,106.7 815.0 884.4 

Crop Productsfu' 
SGGOOM AUM 820 1,538 1,367 
GSNJ AUM 96.3 861 886 
Corn Silage TON 4,000 7.500 6,668 
Grain Sorghum CWT 17 ,773 199465 19;063 

Craping Syst~ 
con Tillage AC 133.3 25,(l.0 222.3 
Red Tillage AC 200.0 375.0 333.4 

Monthly Labor 
Requirements · 

Milrc~ HR. 143 143 143 
April HR. 165 165 165 
May HR. 165 165 165 
June HR. '187 187 187 
July HR. 187 187 187 
August HR. 84 157 140 
September HR. . 124 187 187 
October HR. 
November HR. 42 78 70 

Monthly Hi red 
Labor 

March HR. 410 37.7 385 
April HR. 157 237 218 
May HR. 78 291 240 
June · HR. 568 776 727 
July HR •. 217 206 209 
August HR. ,.._ 
September HR. \is 19 
October HR. 
November HR. 
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TABLE LXIX (Continued) 

Solution Number: IIA IIB IIC 

Identification Units 

Limited Labor 
Months 

June 8-.22 HR. 
September 15-29 HR. 
October 1-15 HR. --

Monthly Irrigation 
Requirements 

March ACIN 800 1,500 1,333 
April ACIN 1,600 3,000 2,667 
May ACIN 1,600 3,000 2,667 
June ACIN 666 1,250 l, lll 
July ACIN 1,600 3,000 2,667 
August ACIN 1,600 3,000 2,667 
September ACIN 800 1,500 l ,333 
October ACIN 
November ACIN 800 1,500 1 ,333 

Total Water Used ACIN 9,466 17,750 15,779 

srsW AC 333.3 625.0 555.7 

Capital 

Operating DOL. 15, 185.07 17,938.40 17,283.50 
Investment POL. 51 ,810.49 78,517.52 65,93~. 78 

Energy Inputs 
Nitrogen CWT 693.3 l ,300.0 1 '155. 7 
Phosphate CWT 
Herbicide LB. 250.0 468.8 416. 7. 
Insecticide LB. 333.3 625.0 555.6 
Diesel . GALS. 8,876.0 9,838.5 9,609.6 
on QTS. 1,644.9 2,403.9 2,223.3 
Natural Gas 1000 6,681.666 12,528.125 11, 137;503 

CUFT. 
Machinery DOL. 12,169.20 20,259.45 18,335.13 

81 CSMI, Conventiona 1 tillage grain sorghum moderate i rdga'ti on; RSRSCL, 
Reduced tillage silage and rye double crop; DLGSC, Dryland grain sorghum. 

WsGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble 
graze November-January. 

YFor irrigated acreage only, Con refers to conventional and Red means 
reduced tillage. ,, 

' 
!lf sIS, Surface irrigation system used. 



TABLE LXX 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR 
FOR THE 2680 ACRE CLAY LOAM FARMS 

Farm Size 2680 Acres 

Number of WeHs Six Six Four 

Total GPM 2400 4500 4000 

Solution Number:· IIIA IIIB IIIC 

Identification Units 

Net Returns DOL. -110,577.66 -160,707.74 -147 ,841.10 

Net Kil oca l ori es MILLION 7,610.69423 10,010.92901 9,439.15880 

· Irrigated Cropsfj/ 
CSMI AC 266.7 500.0 444.4 
RSRSCL AC 400.0 750.0 666.6 

Dryl and Cropsfj/ 
DLGSC AC 2,013.3 1,430.0 1,568.9 

Crop Products!!! 
SGGOOM AUM 1,640 3,075 2,733 
GSNJ AUM 1,777 1,572 l ,621 
Corn Silage TON 8,000 15,000 13 ,333 
Grain Sorghum CWT 33,347 36,730 35,924 

Cropping Systerrfd 
Con Tillage AC 266.7 500.0 . 444.4 
Red Tillage AC 400.0 750.0 666.6 

Monthly Labor 
Requirements 

March HR. 121 121 121 
April HR. 143 143 143 
May HR. 143 143 143 
June HR. 165 165 165 
July HR. 165 165 165 
August HR. 165 165 165 
September HR. 165 165 165 
October HR. 
November HR. 84 143. 139 

Monthly Hi red 
Labor 

March HR. 903 837 853 
April HR. 469 630 592 
May HR. 343 769 668 
June HB. 1,274 h689 1,590 
July HR •. 586 '564 569 
August HR. 3 150 114 
September HR. 300 248 
October HR. 
November HR. 83 14 
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TABLE LXX (Continued) 

Solution Number: IIIA ms IIIC 

Identification Units 

Limited Labor 
Months 

June 8-22 HR. --
September 15-29 HR. 
October 1.:.15 HR. 

Monthly Irrigation 
Requirements 

March ACIN l ,600 3,QOO 2,666 
April ACIN 3,200 . 6,000 5,333 
May ACIN 3,200 6,000 5,333 
June ACIN 1,333 2,500 2,222 
July ACIN 3,200 6,000 5,333 
August ACIN 3,200 6,000 5,333 
September ACIN l ,600 3,000 2,666 
October ACIN 
November ACIN 1,600 3,000 2,666 

Total Water Used ACIN 18,933 35,500 31,553 

SISQ/ AC 666.7 1,250.0 1,111.0 

.Capital 
Operating DOL. 28,698. 13 34,204.80 32,893.00 
Investment DOL. 99,792.97 153,207.04 128,041.50 . 

Energy Inputs 
Nitrogen CWT 1,386.7 2,600.0 2,310.9 
Phosphate CWT 
Herbicide LB. 500.0 937. 5 883.8 
Insecticide LB. 666.7 l ,250.0 l,lll.O 
Diesel GALS. 16,672.0 18,597 .0 18,138.4 
Oil QTS. 3,181.9 4,699.7 4,338. l 
Natural Gas 1000 1.,336. 333 . 25 ,056. 250 22,270.830 

CLIFT. 
Machinery DOL. 23,932.40 40, ll?.90 36,258.47 

S!'csMI, Conventional tillage grain sorghum moderate irrigation; RSRSCL, 
Reduced tillage silage and rye double crop; DLGSC, Dryland grain sorghum. 

WsGGOOM, Small grain g.raze out October-May; GSNJ, Grain sorghum stubble 
graze November-January. 

YFor irrigated acreage only, Con refers to conventional and ·Red means 
reduced ti 11 age. · 

WsIS, Surface irrigation system used. 
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TABLE.LXXI 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR 
FOR THE 560 ACRE SANDY LOAM FARMS 

Farm Size 560 Acres 

'Number of Wells Two Two One 

Total GPM 800 1500 1000 

Solution Number: IA IB IC 

Identification Units 

Net Returns DOL. -39,078.83 -62,135.54 -44, 110.57 

Net Kilocalories MILLION 2,064.06951 2 ,490. 30119 2, 185.91518 

Irrigated Crops.al 
RSRCSL AC 148. l 277 .8 185. l 

Dryland Crops&' 
DLGSS AC 411. 9 282.2 375.9 

Crop Productsfu' 
SGGOOM AUM 607 1,139 759 
GSNJ AUM 309 212 281 
Corn Silage TON 2,961 5,556 3,703 
Grain Sorghum CWT 8,651 5,927 7,872 

Cropping SystemY 
Con Tillage AC 
Red Tillage AC 148.1 277.8 185.1 

Monthly Labor 
Requirements 

.March HR. 165 160 165 
April HR. 89 89 89 
May HR. 121 187 151 
June HR. 168 148 162 
July HR. 209 209 209 
August HR. 54 1Q2 68 
September HR. 84 158 105 
October HR. 
November HR. 31 58· 38 

Monthly Hired 
Labor 

March HR. 27 18 
April HR. 
May HR. 40 
June HR. 
July HR. 11 61 25 
August HR. 
September HR. 
October HR. 
November HR. 
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TABLE LXXI (Continued) 

Solution Number: IA IB IC 

Identification Units 

Limited Labor 
Months 

June 8-22 HR. 
September 15-29 HR. 
October l-15 HR. 

Monthly Irrigation 
Requirements 

March ACIN 444 833 555 
April ACIN 444 .833 555 
May ACIN 444 833 555 
June ACIN 533 1,000 666 
July ACIN 1,066 2,000 1,333 
August ACIN 1,066 2,000 1,333 
September ACIN 444 833 555 
October ACIN 
November ACIN 592 1, lll 740 

Tota1 Water Used AClN 5,033 9,444 6,294 

csis!Y. · AC 148 277.8 185. l 

Capital 
Operating DOL. 9,278.80 l],707.20 9,973.00 
Investment DQL. 40,626.61 72,647.26 43,086.40 

Energy Inputs 
Nitrogen CWT 620.5 918.9 705.8 
Phosphate CWT 74.0 138.9 .92.6 
Herbicide '· LB. 222.1 416.4 277. 7 
Insecticide +e. 560.0 560;0 560.0 
Diesel GALS. 2 .• 911.2 3,023.l 2,986.l 
Oil QTS. 791.3 1,230.4 916.9 
Natural Gas 1000 4;164.062 7,812.500 5,207 .031 

CUFT. 
Machinery DOL. 4,431.23 7,298.09 5,250.77 

.8/RSRCSL, Reduced tillage silage and rye double crop; DLGSS, Dryland grain 
sorghum . 

.!VsGGOOM, Small grain graze out October-May;· GSNJ, Grain sorghum stubble 
graze November".'January. . . 

£/For irri9ated acreage only, Con refers to conventional and Red means 
reduced tillage. · 

Wcs1s, Circular spri·nkler· irrigation system. 
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TABLE LXXII 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR 
FOR THE 1440 ACRE SANDY LOAM FARMS 

Fann Size 1440 Acres 

Number of We 11 s Three Three Two 

Total GPM 1200 2250 2000 

Solution Number: IIA IIB IIC 

Identification Units 

Net Returns DOL. -86,695.79 -115,019.17 -101 ,437 .46 

Net Kilocal ori es MILLION 4,786.84581 5,425.73698 5,273.77215 

Irrigated CropsM 
RSRCSL AC 222.2 416.7 370.4 

. M 
Dryland Crops 

DLGSS AC 1,217.8 1 ,023.3 1,069.6 
Crop ProductsW 

SGGOOM AUM 911 . 1,708 1,519 
GSNJ AUM 913 768 802 
Corn Silage TON 4,444 8,333 7,408 
Grain Sorghum CWT 25,573 21,490 22,461 

Cropping Syst~ 
Con Tillage AC 
Red Tillage AC 222.2 416. 7 370.4 

Monthly Labor 
Requirements 

March HR. 143 143 143 
April HR. 165 165 165 
May HR. 165 165 165 
June HR. 187 187 187 
July HR. . 187 187 187 
August HR. 82 154 137 
September HR. 126 1a1 187 
October HR. 
November HR. 46 87 77 

Monthly Hired 
Labor 

March HR.· 391 343 354 
April HR. 65 65 65 
May HR, 17 176 138 
June HR. 269 240 247 
July HR. 317 393 375 
August HR. 
September HR. 150 24 
October HR. .1--
November HR. 



TABLE LXXII (Continued) 

Solution Number: IIA IIB IIC 

Identification Units 

Limited.L;.bor 
Months,,. ' 

June s-22 HR. 
September 15-29 HR. 
October 1-15 HR. 

Monthly Irrigation 
Requirements 

March ACIN 666 1,250 l, lll 
April ACIN 666 1,250 l, lll 
May ACIN 666 1,250 1, lll 
June ACIN 800 1,500 1,333 
July ACIN l,600 3,000 2,667 
August ACIN 1,600 3,000 2,667 
September ACIN 666 l,250 l, lll 
October ACIN 
November ACIN 888 l ,666 1 ,481 

Total Water Used ACIN 7,555 14, 166 12 ,594 

csislli' AC 222.2 416. 7 370.4 

Ca pi ta 1 
Operating DOL. 20,892.80 24,532.80 23,667.00 
Investment DOL. 95,526.91 120,682.90 92,419.19 

Energy Inputs 
Nitrogen CWT 1,231.1 1,678.3 1,571.9 
Phosphate CWT lll. l 208.3 185.2 
Herbicide LB. 333.3 625.0 555.6 
Insecticide. LB. 1,440.0 1,440.0 1,440.0 
Diesel GALS. 7,576.9 7,654.7 7,636.2 
Oil QTS. 1,499.4 2,157.1 2,000.8 
Natural Gas 1000 6,250.000 11,718. 750 10,417.968 

CUFT. 
Machinery DOL. 7 ,891. 91 12, 189. 13 11 , 167. 01 

8/RSRCSL, Reduced tillage silage and rye double crop; DLGSS, Dryland grain 
sorghum . 

.!!lsGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble 
graze November-January. · 

£/For irrigated acreage only, Con refers to conventional and Red means 
reduced tillage. 

WcsIS, Cricular sprinkler irrigation system. 
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TABLE LXXI II 

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR 
FOR THE 2680 ACRE SANDY LOAM FARMS 

Fann Size 2680 Acres 

Number of We 11 s Six Six Four 

Total GPM 2400 4500 4000 

Solution Number: IIIA IIIB IIIC 

Identification Units 

Net Returns DOL. -169,650.86 -227,185.62 -199,846.87 

Net Kilocalories MILLION 9,010.26323 10,288.04556 9,983.65955 

Irrigated Crops&' 
RS RC SL AC 444.4 833.3 740.7 

Oryland Crops&' 
DLGSS AC 2 ,235 .-0 1,846.7 1,939.3 

Crop ProductsW 
SGGOOM AUM 1,822 3,417 3,037 
GSNJ AUM 1,676 1,385 1,454 
Corn Silage TON 8,889 16,667 14,813 
Grain Sorghum CWT 46,947 38,780 40,725 

· Cf Cropping System-' 
Con Tillage AC 
Red Tillage AC 444.4 833.3 740.7 

Monthly Labor 
Requirements 

March HR. 121 121 121 
April HR. 143 143 143 
May HR. 143 143 143 
June HR. 165 165 165 
July HR. . 165 165 165 
August HR. . 164 165 165 
September HR. 165 166 165 
October HR. 
November HR. 93 143 143 

Monthly Hired 
Labor 

March HR •. 866 769 792 
April HR. 285 285 285 
May HR. 221 540 464 
June HR. 679 621 635 
July HR. 785 937 901 
August HR. 143 109 
September HR. 88 310 257 
October HR. .f--
November HR. 32 12 
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TABLE LXXIII (Continued) 

Solution Number: IIIA IIIB III.C 

Iden ti fi cation Units 

Limited Labor 
Months 

June 8-22 HR. 
September 15-29 HR. 
October 1-15 HR. 

Monthly Irrigation 
Requirements 

March ACIN 1 ,333 2,500 2,222 
April ACIN 1,333 2,500 2,222 
May ACIN 1,333 2,500 2,222 
June ACIN 1,600 3,000 2,666 
July . ACIN 3,200 6,000 5,333 
August ACIN 3,200 6,000 5,333 
September ACIN 1,333 2,500 2,222 
October · ACIN 
November ACIN 1,777 3,333 2,g52 

Total Water Used ACIN 15,111 28,333 25, 183 

cs1sW A~ 444.4 833.3 740.7 

Capital 
Operating DOL. 39,461.60 46 ,741. 60 45 ,007.40 
Investment DOL. 187, 149.81 237,461.79 180,934.40 

Energy Inputs 
Nitrogen CWT 2,362.2 3,256.7 3,043.6 
Phosphate CWT 222.2 416.7 370.3 
Herbicide LB. 666.7 1,250.0 1,111.0 
Insecticide LB. 2,680.0 2,680.0 2,680.0 
Diesel GALS. 14, 113.8 14,269.3 14,232.3 
Oil QTS. 2,895.8 4,210.3 3,897.1 
Natural Gas 1000 , 12,500.000 23,437.500 20,832.031 

CUFT. 
Machinery COL. 15,369.80 23,964.30 21,916.95 

&'RSRCSL, Reduced tillage silage and rye double.crop; DLGSS, Dryland grain 
sorghum. · 

!VsGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble 
graze November•January. 

YFor irrigated acreage only, Con refers to conventional and Red means 
reduced tillage. 

WcsIS, Circular sprinkler irrigation system.. 
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APPENDIX D 

SHADOW PRICES FOR SPECIFIED CROPS AND 

AND CROPPING METHODS 
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TABLE LXXIV 

SHADOW PRICES FOR SPECIFIED CROPS AND CROPPING METHODS FOR OBJECTIVE FUNCTIONS ONE AND FOUR, THREE FARMA/ SIZES AND IRRIGATION SITUATIONS, CONVENTIONAL, REDUCED AND DRY LAND TILLAGE CLAY AND SANDY LOAM SOILS 

OllJl!CTlVE l1UllCTIOK i!I rvfl 
FAJ!M SIZE 560 Acres 1440 Acres 2680 Acres 560 Acres 1440 Acres 2680 Acres 
SOLUTION llUMBl!ll __J,L _:m._ ~ --™-- _m_ _ill_ IUA IIIB IIIC __!!._ _J!!__ _li__ _llL -!!!- __!!£.._ _!!!L ......!fil_ _!.!!£___ 
ACTIVITIES 
CLAY LOAM SOILS 
Irrigalled Crops 

Conventional Tillage 

Wheat Grain 1.20 1.04 1.34 1.71 2.15 1.85 2.67 2.78 2.81 1.60303 .43006 3.20340 .32858 .47124 .43006 J..98103 1.98103 1.98103 
Wheat Graz~Out 30.81 44.19 32.16 32.04 33.71 33.39 32.82 BSO 35.14 3.61594 2.8821 3.3785 3.06488 2.03703 2.88221 2.88221 2.07303 3.25940 
Sorghwa Moderate Irrigation 24.64 26.87 23.78 26.02 24.79 25.16 25.21 25.19 25.10 BS BS BS BS BS BS BS BS BS 
Sorghum Heavy Irrigation 63.35 26.36 62.49 65.30 65.41 64.44 66.99 68.77 68.60 BSO 3. 78939 .85570 3.05870 3. 78939 3.78339 3. 78939 3. 78939 .85570 
Sudan Hay 115.70 75.77 114.84 114. 71 113.89 113.85 11'6.34 115.33 115.16 .15293 3.94231 BSO 3.21163 .37899 1.98a86 3.94231 3.94231 1.00863 
Soybeans BSO BS BSO BSO BSO BSO 40.47 BSO !ISO 6.07576 9.86515 6.93146 9.13446 9.86515 9.86515 9.86515 9.86515 6.93146 

Reduced Tillage 

Silage and ~ Graze Double Crop BSO BSO BSO BSO BSO BSO BSO BSO BSO BS BS BS BS BS BS BS BS BS 
'!Wo Year Whea·t Botat:Lon BS BS BS BS BS BS BS BS BS 1.69928 BSO 3.18080 BSO BSO !ISO 1.55097 1.55097 3.18080 
Wheat and Sorgh1111 Double Crop BS BS BS BS BS BS BS BS BS .35603 BSO .39564 BSO .03609 BSO BSO 1.4086 .59372 
Wheat Graze and Sudan Hay DoOOle Crop 117.37 93.78 117.48 116.68 116.86 116. 78 118.00 87.13 117.67 .38911 1.36742 BSO 1.12386 BSO BSO 1.36842 2.49433 .86450 
Wheat-Fallow-Sorghum Heavy Irrigation BS BS BS BS BS BS BS 'BS BS .20854 1.07932 1.02071 .80329 1.08879 1.07932 1.59114 1.59114 1.02071 
llheat-Fallow-Sorghulll Moderate Irrigation 1.31 7.08 1.11 1.18 .98 .98 .Bl .33 .29 .33779 .61964 1.00922 45523 .62911 .69164 1.13146 1.13146 1;00922 

Drylsnd Tillage 

·Wheat BS 23.19 BS BS BS BS BS BS BS BSO .14208 .68492 BSO .23198 .H208 .68492 .68492 .68492 
Grain Sorghllll. 1.58 25.50 1.59 1.95 2.82 1.94 2.49 3.72 3.72 BS BS BS BS BS BS BS BS BS 
S11all Grain Graze-out 14.70 38.28 14.70 15.09 15.63 15.09 16.29 5.25 16.29 .51496 .51496 .51496 .54496 .51496 .51496 ~51496 .51496 .51496 

SANDY LOAM SOILS 
Irrigated Crops 

Conventional Tillage 

Corn Grain 2.86 11.43 10.60 6.55 12.11 10.57 8.86 14.24 13.26 1.94899 .30613 1.94899 1. 94899 1.94899 1.94899 .30613 1.94899 . .30613 
Com Silage 25.29 23.84 23.45 26.01 23.69 24.62 26.94 24.62 24.82 .63902 .63902 .63902 .63902 .63902 .63902 .63092 .63902 .63902 
Rye Graze-Out 22.11 22.06 20.12 40.48 22.06 20.39 41.53 24.49 23.04 6.33588 4.91838 3.54933 3.54933 3.54933 3.54933 4.91838 3.54933 4.91883 

Reduced Tillage 

Corn Grain BSO BS BS 37.46 .86 BS 35. 75 1.72 BS 2.85619 2.85619 2.26504 2,26504 2.26504 2.26504 1.53487 2.26504 1.53487 
Silage and Rye Graze Double Crop BSO BSO BSO BSO BSO BSO BSO BSO BSO BS BS BS BS BS BS BS BS BS 
Wheat and Soybean Doub le Crop BS BS BS BS BS BS BS BS BS 7.33490 7. 79125 7 .33490 5.6004 5.6004 5.6004 7. 79125 7 .33588 7. 79125 

Dryland Tillage 

Wheat BSO BSO BSO BSO BSO BSO BSO BSO BSO BSO BSO BSO 1.11330 1.11330 1.11330 BSO BSO BSO 
Grain Sorghum BS BS BS BS BS BS BS BS BS BS BS BS BS BS BS BS BS BS 
Small Grain Graze-Out 24.69 24.09 24.36 23.61 23.61 23.61 23.97 23.97 23.97 1.51584 1.51584 1.51584 1.51584 1.51584 1.51584 1.51584 1.51584 1.51584 

!/BS refers to those crops in the Solution at specified levels 1 while BSO refers to those crops in the solution at a zero level. 

~/Figures for objective function one measured in dollars. 

Y Figures for objective functiOn four measured in Million of kilocalories of energy. N 
w 
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