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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 factors 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 petroieum 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, such 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's requirements is projected

1



to remain approximately the same. Approximately 2.6 million U. S.
farmers spent about $1.9 million for 6.5 billion gallons of petroleum
fuel in 1969. This accounted for three percent of all petroleum fuel
used. Economic projections indicate that petroleum needs for agricul-
ture will increase to about nine billion gallons 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.

TABLE I

'RANKING OF USERS BY AMOUNTS OF ENERGY USED
IN OKLAHOMA IN 1973 AND 1990A/

User 1973 Rank 1990 Rank

Industrial 1 1
Transportation 2 2
Residential 3 3
Commercial 4 4
Agriculture _ 5 6
A11 other uses 6 5
Government 7 7

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).




The amount of energy (excluding electricity) used by the agricul-
tural sector of Oklahoma's economy declined slightly between 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 percenta. The upturn in total dse brojecﬁed 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 requirement 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, diesel
and LP. It was reported that agriculture required 29,539 billion BTU's
of fuel energy which is made up of gas, diesel and LP. The number of
BTU's increased steadily to 29,947 billion in 1973, while projected
BTU's for the Oklahoma Agricultural sector for 1990 is approximately
41,759 biilion (12).

TABLE II
BTU'S PER GALLON OF FOSSIL FUEL

Fuel ) Gallon : ‘ BTU's
LPG 1 91,500
Gasoline : 1 119,000

Diesel - 1 ' 138,000




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 applitation rdtes 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's
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).

TABLE III

BTU REQUIREMENTS OF NATURAL GAS AND ELECTRICITY FOR
FERTILIZER PRODUCTION, 1965, 1973 and 1990
(Billions of BTU's)

Year E]ectricityﬂf Natural GasE/ Total Ton Producedgj
1965 132 1,499 1,631 489,853
1973 209 1,990 2,199 770,030
1990 823 4,045 4,868 1,582,100

B/3 413 BTU equals 1 KuH.
Bj],OOOABTUHeduaIS 1 cubic foot of natural gas.
g=/Sour“c:;e: Oklahoma State Department of Agriculture, Tonnage Distribu-

tion of Fertilizer in Oklahoma Counties, Oklahoma City,
OkTahoma (1965, 1973).




The agricultural sector does use a higher proportion of the total
U. S. LP gas production than of other petroleum fuels. In 1972, the
U. 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 2.7 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).

Irrigated agriculture requires a large input of fossil fuel energy
per acre of land farmed. A major reason. for. the increased energy re-
quired’per acre is the fuel (primarily natural gas, electricity, LP, and
dieéé]) required to pump the irrigation water. In Oklahoma the number
of ir%igation 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
1965 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). The number of pumping systems using electricity for fuel
also declined from 1,503 in 1969 to 1,249 in 1971. However, in



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 availability 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. A 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 of 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 galion of diesel fuel contains more energy than a gallon of
LP, irrﬁgating with twelve inches of Water using diesel would require
only about fifty gallons of diesel (9).

Applying 36 acre inchés 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 been td‘Targer tractor and equip-
ment and to increased use of diesel powered tractors. In 1972, the
average new U. S. tractor produced 80'horsepower, with over 30 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 ihput.

Some adjustments such as the increaséd number of diesel tractors pur-
chased from 1964 to 1972, have a]beady taken place. A w%de range of
additional adjustment to increased energy prices can be expected.

There are many ways by which valuable energy can be saved, such as:
(1) 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
productioh fbr current practices. Adopting minimum tillage, which is a
combination of several new management strategies, may be one method of
reducing energy used in producing agricu1fura1 products. Minimum till-
age is both challenging and paradoxical. 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
andlEvery hour of labor to maximize economic efficiency. The major
underlying iséue 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 fertilizers, thereby

reducing irrigation and fertilizer requirements in future years.



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 Oklahoha Panhandle
made up of Cimérron, 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 convert?d to intensive irri-
gated production with high yield levels, and high input levels. Thus a
wide range of pfoduction methods, ranging from extensive dry]and pro-
duction to intensive irrigated production are adapted for use in the
area. Reduced tillage is a definite pessibility in the Oklahoma
Panhandle.

The purpese of this study is to determine the effect of reduced
tillage practices on net income of farmers and to determine the most
efficient crops and tillage techniques in terms of energy input and
outputu

The following set of objectives are pursued to determine the
effects of alternative tillage methods on net incomes and energy

efficiency.
Objectives

1. Develop enterpfise budgets for reduced tillage methods of producing
irrigated cropskin the Oklahoma Panhandle

2. Estimate the quantities of fossil fuel energy required for conven-
tional and reduced tillage methods, and convert these values to a
common basis:

3. Determine the profit maximizing ortanization for representative farms

in 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.A In addition 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 représentative 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 USee Then he gains the
profits or bears the loss which results from his decisions. An entre-
preneur transforms inputs into cutputs, 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 convenient 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 Qsé 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 and 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 "the production function."

The use of the production function as a schedule of technological possi-
bilities 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
which are usedfin the firm's production process. For any given factor
quantities, the dependent variable Eepresented by the function is
usually defined as the maximum quantity of the particular product that
can'béAproduced in a given state of technology, from the specified
factor quantities. In the case of the multi-product, multi-factor 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 production function repre-
sents the results of the solution of an entire set of technical

suboptimization problems (10).

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 qf 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 1linear, 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 1is fairly typical of a broad classification of

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

analysis.

(11).
(1)

- The assumptions of marginal analysis are listed by Naylor

The firm possesses a production process which is capable
of transforming a maximum of m variable factors of pro-

. duction into p products. (There are no limitations on

the availability of the factors.)

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

The objective of the firm is to maximize profit subject
to the technical constraints imposed by its production
function. ‘

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.

The exact nature of the firm's production function has

been predetermined by a set of technical decisions by
the firm's engineers and technicians.

The firm's production function is characterized by a
decreasing marginal rate of technical substitution
between any two factors, a decreasing marginal product
for all factor-product combinations,and an increasing
marginal rate of product transformation between any
two products.

A11 of the firm's factors and products are perfectly
divisibie.

Neither the factor prices, the product prices, nor the
parameters which determine the firm's producticn
function will change over the time period which is
being considered. (This is a static model.)
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(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 either the
product or the factor markets‘ig that the profit function must be con-
cave. A concave profit function implies that the firm's revenue
function is concave and that the firm's cost function behaves in a cer-
tain prescribed manner. Assuming perfect competition the firm's
revenue function is concave only if increases in output yield diminish-
ing marginal returns. That is, the firm possesses a decreasing marginal
revenue function. The firm'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:

(1) 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
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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
‘availablie for the study area. Designing experiments to provide the
data would be very expensive and requife several years to complete.
‘Even if it were possible to formulate a continuous production function
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

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. Frofn 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 1limited
without a parallel technolegical development, the electronic computer.

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

between 1inear 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 ]ast]y, the
economic interpretation of the optimality conditions of 1ihear program-
ming models of the firm differ considerably from the economic
interpretation of the optimality conditions of marginal analysis models.
In order to present a comparisen with marginal analysis, the
following assuﬁptions 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, tmultifactor firm as possible. Therefore, the linear
programming 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

output. (A unit of output is analogous to a unit of

product. ).

(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 the 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 used. (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 and inputs are the arithmetic sums
of the quantities which would result if the activities
are used separately.

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

(8) A1l of.the firm's factors and products are perfectly
divisible.

(9) 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's activities are
permitted to be random variables. (Complete certainty
is assumed.)

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 represented by straight 1ine segments because linear pro-
gramming can use any combination of activities in the solution. A more

precise representation of the "true" production function would result

by including more activities, thus including more and shorter straight
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Tine segments. Assume the variable input is kilocalories of fossil
fuel energy. Consider point A as dryland production, and point B as
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 optimal.

In contrast with marginal analysis, the number of processes or
activities which the firm has at its dispesal in the 1linear 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 capab]é of solving
Tinear proiramming problems with in excess of 2000 equations and an
almost unlimited number df variables are widely used. This means
linear programming is an operational tool of analysis for studies
invoelving a number of equations and variables. There are no computer
‘codes capable of solving the same problem formulated using marginal
ané]&sisf‘

The optima1 conditions . for the linear programming model are
expressed in the fo]]owing 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 produce one unit of the
activity. v

(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 given activity.

(3) The firm'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.
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The optimal conditions for the linear programming model does not
mention marginal rate of product transformation, marginal rate of
substitution, and marginal product, the terms used in the marginal
' analysis model. Thfs 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'imp]y the same equilibrium
conditions between marginal products, input substitutfon, product

transformation and price ratios as marginal analysis except that

' inequalitieé rather than equalities are involved (7).
‘Components of the Linear Programming Model

The infprmafioh'needed to déve]dp a farm plan by linear programming
consist of four major components: activities, production coefficients,
product and input prices,'and restra%nts or restrictions. These may
also be referred to as buiidihg blocks and are used in ﬁuch the same
‘manner in budgeting except thaﬁtin_]ineaf programming the restraints
are more explicit and thg fnput-output data_more detailed.

The first majof cémpohent to be considered, the.activities, are
very precié@iy'defined; For example, in this study'the wheat-fallow-
sorghum requiring heavy irrigation is one, while a completely separate
activity is defined for wheat—fa11ow—sorghum with moderate irrigation
of sorghum. Other production activities include other reduped ti]]ége
cropping schemes, conventional ti11age production methods and dryJand
.cropping schemes. |

In.addition to production activities other‘activities are inc]udeﬂ'
for buying input§ and selling products. For ekaﬁp]e activities are

included in thé model for this study for buying diesel, oil, nitrogen
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and natura] 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 activities 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 tybica11y defined as one acre. Thus the programming
model requires;estﬁmates of the output per acre and the amount of water,
labor, capita]: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 1itt1e‘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‘ake 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 restraints. They are used tc impose limits on available land
which is divided into monthly requirements and capital which is‘a]so
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 tillage cropping schemes and by updating budgets
for conventional tillage methods that are already aVai1ab]e for the
area of study. The second objective,4that of determining the fossil
fuel energy required for the tillage metheds, is taken directly from
these budgets and converted to kilocalories of fossil fue] 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 ki]ocaiories 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 III
BUDGET DEVELOPMENT AND ENERGY CALCULATIONS
Enterprise Budgets

This chapter presents the estimated resource requirements, costs,
returns and energy estimates per acrekof 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 Bushiand, Texas, while the
conventional tillage alternatives are an updating of budget developed
through previous research in the study area. A1l 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 retrieval (19).

Dryland 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 operations. Thus no distinction is made between conventional
and reduced tillage for dryland production. The inputs considered ake
judged to be those used by efficient producers in the area under
consideration. The number of crops that can be grown under dryland
conditions is Timited due to the climatic conditions in the study area.
The major dryland crops produced in the area are wheat, grain sorghum
and small grain grazing. A1l three are included in this study. A
budget is developed forveach of the three crops on both sandy loam and
clay loam soils, méking a total of six dryland budgets. Detailed

budgets can be found in Appendix A.

Irrigated Budgets

Conventional Tillage Budgets. The term conventional tillage is

used to refer to a wide range of tillage and machinery techniques.
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
emerge.

Production of the commonly grown crops in the area is considered
under irrigation with conventional tillage. 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.



26

Agricultural experts feel they will also include the major crops pro-
duced in the foreseeable future. Detailed budgets may be found in

Appendix A.

Reduced Ti]]age Budgetso The term, minimum tillage may also carry

a variety of definitionsf “Minimum tillage" as a descriptive‘term is
misleading. It has many different meanings depending on the purpose
of the tillage, or the degree to which the ti11agé operations are per-
formed. A.forma] 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 1is 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 tiliage 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-
fa]]ow-sofghum 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 against 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'a 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 pounds of nitrogen
and a single cultivation in June. Side dressing an additional fifty
pounds of nitrogen is the final machinery operatibn. Table IV shows

the machinery requirements and irrigation applications by month.

TABLE IV

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR
CONTINUOUS CORN ON SANDY LOAM UNDER CIRCULAR
SPRINKLER USING REDUCED TILLAGE

A/

Times Over—

Machinery
Requirements Mar Apr May June July Aug Nov Total

Stalk Shredder 1
Offset Disk 1
Sprayer 1

Dry Fert Spread 1
Cultibedder Plant 1

Sprayer 1
Anhydrous Application 1
Row Cultivator 1
ACIN IRRIG WATER 4.0 7.

1

J NQUENIFY QT [ SR R [ -

2 7.2 5.6

N

A/Those months not Tisted 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 sprink1er'systeonh'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 soil. 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 June. This is followed by a spraying in July and August of one-=half |
pound of 2,4-D and one-half pound of Paraquat. The final two operations
are the application of 100 pounds of nitrogen and the planting of the
wheat in September. Monthly details of machinery and irrigation require-

ments can be found in Table VI.

TABLE V

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR CORN SILAGE
AND RYE GRAZING DOUBLE CROP ON SANDY LOAM UNDER
CIRCULAR SPRINKLER USING REDUCED TILLAGE

. A/
Machinery Times Over—
Requirements Mar Apr May June July Aug Sep Nov Total
Dry Fert Spread 1 1
Cultibedder Plant 1 1
Sprayer 1 1
Anhydrous Application 1 1
Cultibedder Anhydrous 1 1
Drill _ 1 1
ACIN IRRIG WATER 3.0 3.0 3.0 3.6 7.2 7.2 3.0 4.0 34

£\-/Those months not listed contain no tillage or firrigation requirements.
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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

. A/
Machinery Times Over—
Requirements Apr  May Jun Jul Aug Sep Nov Total
Offset Disk 1 .5 1.5
Land Plane .25 .25
Cultibedder Anhydrous : .5 .5
Cultibedder Tiller .5 .5
Drill .5 .5
Offset Disk .5 .5
Sprayer .5 .5 1.0
Cultibedder Anhydrous .5 .5
Drill : .5 .5
ACIN IRRIG WATER 4 6 3 4 17

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 possibi]ity 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 shkedding 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
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monthly requirements for both machinery and irrigation.

TABLE VII

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR WHEAT
SORGHUM DOUBLE.  CROP ON CLAY LOAM UNDER SURFACE
IRRIGATION USING REDUCED TILLAGE

A/

Times Over—

Machinery
Requirements Mar Apr May Jdun Jul Sep Oct Nov Total

Stalk Shredder ]
Cultibedder Anhydrous 1
Drill 1
Cultibedder Plant
Sprayer

Anhydrous Application
ACIN IRRIG WATER 3.0 3.0 3.0 6.0 5.0 3.0 3.0 3.0 2

1
1
1
1
1
1
9

A/Those months not 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
irrigétion on a clay loam soil. 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 inches.

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 1is
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 specificafions 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 broadieaf weeds. The
preparation to establish the wheat crop begins in September with the
reshaping of the beds and app]ication of eighty pounds of nitrogen with
the cultibedder anhydrous rig.

The wheat also is drilled in September. The monthly machinery and
irrigation requirements are preseﬁted in Table IX.

The next cropping scheme uses the same crops as an earlier discussed
process, grazed wheat to corn sj]age double crop. However, this method

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



33

TABLE VIII

MONTHLY MACHINERY AND IRRIGATION REQUIREMENTS FOR WHEAT-
FALLOW-SORGHUM. THREE YEAR ROTATION ON CLAY LOAM UNDER ..
SURFACE IRRIGATION USING REDUCED TILLAGE

' . A/
Machinery Times Qver—
Requirements Mar Apr May Jun Jul Aug Sep Oct Nov Total
Rod Weeder - .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 WATERB/ 1 1 2.71.2 2.4 2.4 1.3 12
ACIN IRRIG WATERC/ 1 2.717 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.

/Heavy Irrigation
QfModerate 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

' . A/

Machinery Times Oyer—
Requirements Mar Apr May Jun Jul Aug Sep Oct Total
Dry Fert Spread 1 1
Cultibedder Plant 1 1
Sprayer 1 1
Cultibedder Anhydrous 1 1
Drill 1 1

6

ACIN IRRIG WATER 4.0 4.0 4.0 4.0 8.0 4.0 4.0 4.0 3

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
distributjon 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 Banvel 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

. A/
Machinery Times Over—
Requirements Mar Apr May Jun Jul Aug Sep Nov Total
Cultibedder Anhydrous 1 1
Drill 1 1
Cultibedder Plant 1. 1
Sweep Anhydrous 1 1
Sprayer 1 1
Anhydrous Application 1 1
Row Cultivator 1 1
ACIN IRRIG WATER 4.0 8.0 4.0 - 8.0 8.0 4.0 4.0 40

A‘/Those months not listed contain no tillage or irrigation requirements.
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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
exact timing in harvesting of one crop and reestab]ishment of the
second. The first machinery operation is to apply 120 pounds of nitro-
gen and 50 pounds of phosphate. Then the Tand 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

s A/
Machinery Times Over—
Requirement Mar Apr May Jul Aug Oct Nov Dec Total
Dry Fert Spread 1 1
Offset Disk 1 1
Cultibedder Tiller 1 1
Drill 1 1
Cultibedder Plant 1 1
ACIN IRRIG WATER 3.0 3.0 6.0 7.0 8.0 3.0 3.0 33

A-/Those months not 1isted 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. A1l reduced tillage budgets are included in
kAppendix A 1in 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 re1ationsh1p 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 Tists the quantities of inputs in their respective units
of measurement for the specified crops under conventional, reduced and
dryland tillage. A1l figures are obtained from 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 o Units Price

Prices Received for Products

Corn Grain BU. 1.38
Corn Silage TON 5.50
Wheat Grain ‘BU. 2,05
Grain Sorghum CWT 2,34
Sudan Hay TON 22,00
Soybeans BU.,; - 3.28
Small Grain Graze Out October to May AUM ' 10.00
Small Grain Graze Out November to March AUM : 10.00
Grain Sorghum Stubble AUM 10.00
Prices Paid for Inputs
Labor HR. 3.00
Operating Interest DOL. .10
Investment Interest DOL. .08
Nitrogen
Anhydrous LB. .14
Dry LB. .30
Phosphate IB. .25
Insecticide AC. 8.00
Herbicides
Aatrix LB. ) 2.40
Paraquat Pt. 4.78
2, 4-D LB. 8.00
Lasso & Sencor , AC. 10.00
Diesel . GALS .31
0il QTSs. .45
Natural Gas 1000 CUFT. .55
Plant Seed
Corn LB. .52
Rye BU. 5.00
Wheat BU. 5.00
Grain Sorghum LB. - .27
Sudan LB, .27
Soybean LB. .17
Custom Combine Rate
Corn
Cutting and Hauling BU. .30
Sorghum
Cutting AC. 10.00
Hauling CWT .10
Wheat
Cutting for first 20 Bu. AC. 7.00
Over 20 Bu. BU. .08
Hauling BU. .10
Swathing®/ AC. 3.16
Baling Bale : .15
Hauling Bale 14

é/AUM — Animal Unit Month, the feed required to feed a 1000 1b. steer

for one month.

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



TABLE XIII

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

Production Method INPUTS
Plapnting Planting
Seed 1st Seed 2nd b/
Nitrogen Phosphate Herbicide Insecticide Diesel Equip. Lube Irr. Fuel Irr. Lube Crop Crop Labor— Machinery
Conventional Tillage . LBS. LBS. LBS. LBS. GALS . QTSs. 1000 CUFT Qrs. 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 2.67 11.64
Corn Silage 200 50 2.0 1 8.9 .63 204325 2,51 20 3.40 23,03
Sorghum Moderate Irrigation 100 1.5 1 10.2 .72 6.425 1,06 7 2.88 8.03
Rye Graze Out - - - 80 40 0 7,2 .52 15.250 1.88 60 2,59 10.90
Sorghum 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
Silaggland 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 8.0 .43 16.975 2.80 60 7 3.00 14.62
Wheat-Fallow-Sorghum HI‘E/ 81 1 1 2.3 .16 7.167 1.10 20 3.3 1.06 5.29
Wheat-Fallow-Sorghum ML~ 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 . 1.20 2.07
Sorghum 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 Qut Sand 30 30 3.9 .39 60 . .88 1.53
é/1‘he two year wheat rotation of conventional tillage in vear ome and reduced tillage iﬁ year two requires a two year planning budget. In order to
compare the inputs on an annual basis an average is determined for the scheme.

E/The Wheat-Fallow-Sorghum Heavy Irrigation scheme is a three year rotation. An average for the three year period is used.
E/1‘he same averaging requirement is needed for the Wheat-Fallow-Sorghum and three year rotation for a moderate irrigation scheme.
b/

—~'Includes both Maclilnery and Irrigation Labor.

8¢
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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 requiféd for the
outputs resulting from that method of production. The amount of
machinerymfisted 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 enérgy. 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.
ATl 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 meéns
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)
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TABLE XIV

KILOCALORIES OF ENERGY PER UNIT OF
INPUT AND OUTPUT

Identification Unit Kilocalories of EnergyA/
Nitrogen LB. 8,400
Phosphate LB. 1,520
Insecticide LB. 11,000
Herbicide LB. 11,000
Diese] GAL. 46,710/
011 qT. 11,678/
Natural Gas | 1000 CUFT. 264,6005/
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 LB. 1,574
Rye Pasture AUM 793 ,456%/
Wheat Pasture AUM 793,465
Grain Sorghum Stubble AUM 735,233/
Sudan Hay LB. 1,049
Corn Silage LB. 338

A-/Sour‘*c;e: David Pimentel, "Food Production and the Energy Crisis,"
Science, Vol. 182 (November 2, 1973) p. 445. Except those
in footnote B and C.

I—3-/Sour'*ce: Allen J. Johnson, Fuels and Combustion Handbook, p. 365, Ist
edition McGraw-Hi1l Book Company, New York, 1951.

E-/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 AUM.
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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 requiremenfs for each production method
considered in this study. The method used is based on the dollar value
of the machinery "used up" as measured by dollars of depreciation and
repairs. The coefficients to convert the d611ars 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 (1). The
deflated machinery values were muitiplied by the kilocalories of fossil
fuel energy required per dollar of machinery used. The coefficient
presented by Reardon is in BTU's, butvis 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 obtgin 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
uses. 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 and the sum for all inputs for each of the conventional,
reduced and dry]énd tillage methods. Table XVI shows the average 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

Production Method INPUTS
Planting Seed Planting Seed
Nitrogen Phosphate Herbicide Insecticide Diesel Equip. Lube Irr. Fuel Irr. Lube 1st Crop 2nd Crop Labor Machinery Total Input
Conventional Tillage KCAL KCAL KCAL KCAL KCAL KCAL RCAL KCAL KCAL KCAL KCAL KCAL KCAL
Corn Grain 1,680,000 76,000 22,000 11,000 - 425,061 7,591 5,377,995 29,195 31,480 0 1,866 404,080 8,066,268
Wheat . 840,000 0 0 0 354,996 6,306 2,784,915 20,320 91,320 0 1,452 202,968 4,302,277
Corn Silage 1,680,000 76,000 22,000 11,000 415,719 7,357 5,377,995 . 29,195 31,480 0 1,850 403,555 8,056,151
Sorghum Moderate Irrigation 840,000 0 16,500 11,000 T 467,412 8,408 1,700,055 12,378 9,961 0 1,567 140,710 3,217,021
Rye Graze Out 672,000 60,800 0 0 336,312 6,073 4,106,592 21,955 90,780 0 1,409 191,001 5,492,922
Sorghum Heavy Irrigation . 1,260,000 (1] 16,500 11,000 - 569,862 10,277 3,869,775 19,269 14,320 0 2,192 215,358 5,988,733
Grazed Wheat 672,000 60,800 0 0 336,312 6,073 2,784,386 19,269 91,320 0’ 1,398 170,674 4,142,232
Sudan Hay 840,000 0 0 0 242,892 4,321 5,377,995 29,195 12,960 0 1,643 270,730 6,779,736
Soybeans 420,000 0 11,000 0 383,022 6,773" 5,377,995 29,195 152,280 0 1,703 398,999 6,780,957
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 1,948 400,050 8,061,607
Silagﬁland 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 1,719 423,530 10,670,302
Wheat™ 840,000 0 11,000 0 252,234 4,438 2,632,770 18,685 91,320 0 1,219 157,532 4,009,198
‘Wheat and Sorghum / 2,016,000 0 16,500 11,000 280,260 5,021 4,491,585 32,698 91,320 9,961 1,632 256,186 7,212,163
Wheat-Fallow-Sorghum HI%/ 680,400 0 11,000 11,000 107,433 1,868 1,896,388 12,846 30,440 4,696 577 92,697 2,849,345
Wheat-Fallow-Sorghum M~ 672,000 0 11,000 11,000 107,433 1,868 1,340,728 9,809 30,440 3,273 © 484 76,576 2,264,611
Grazed Wheat and Sudan Hay 151,200 0 5,500 0 196,182 3,620 5,688,900 35,034 91,320 12,960 1,605 261,618 6,447,939
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 2,154 775,568 9,178,136
Wheat and Soybeans 1,008,000 76,000 27,500 0 168,156 3,036 7,422,030 40,873 91,320 .. 152,280 1,387 451,918 9,442,500
Dryland Tillage

Wheat -Clay Loams 504,000 60,723 1,518 68,490 196 18,224 653,151
Wheat Sandy Loams 504,000 60,723 1,518 68,490 : 196 18,224 653,151
Sorghum Clay Loam 420,000 11,000 242,892 6,073 5,692 653 36,273 - 722,583
Sorghum Sandy Loam 252,000 252,234 6,306 5,692 664 35,572 300,468
Small Grain Graze Out Clay 252,000 45,600 182,169 4,554 91,320 479 26,810 602,992
Small Grain Graze Qut Land 252,000 45,600 182,169 4,554 91,320° - 479 26,810 602,922

é-/1\'70 Year wheat rotation of conventional tillage year one and reduced tillage year two.

B/
¢/

~'Moderate Irrigation for three year rotation.

Heavy Irrigation for three year rotation,

17



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 1lst Crop 2nd Crop Total Total Grazing Energy B/
) Yield Yield Energy Yield Energy Yield Crop Energy Grazed Crop & Crop Enmergy Efficiency™
Conventional Tillage “LBS. LBS. KCAL KCAL KCAL KCAL KCAL

Corn Grain 6,720 10,570,280 10,570,280 10,570,280 1.3
Wheat 3,300 5,022,600 5,022,600 3,862,333 8,884,933 1.4
Corn Silage 40,000 13,520,000 13,520,000 13,520,000 1.7
Sorghum Moderate Irrigation 4,200 5,976,600 5,976,600 661,500 6,638,100 2.1
Rye Graze Out - - 3,705,784 3,705,784 .9
Sorghum Heavy Irrigation 6,200 8,822,600 8,822,600 962,100 9,784,700 1.6
Grazed Wheat . 3,862,333 3,862,333 1.1
Sudan Hay 9,750 10,277,750 10,277,750 10,277,750 1.5
Soybeans 2,700 4,568,400 4,568,400 4,568,400 .7

Reduced Tillage

Corn Grain 7,560 11,899,440 11,899,440 11,899,440 1.5
Silage .and Rye Graze Land 40,000 13,520,000 13,520,000 3,705,784 17,225,784 1.6
Wheat" 3,300 5,022,600 5,022,600 3,862,333 8,884,933 1.5
Wheat and Grain Sorghum . 3,000 4,800 4,566,000 6,830,400 11,396,400 11,396,400 1.6
Wheat-Fallow-Sorghum HI"- 1,100 2,067 1,674,200 2,941,341 4,615,682 320,700 4,936,382 1.8
Wheat-Fallow—Sorghum MI A, 1,100 1,600 1,674,200 2,276,800 3,951,000 220,500 4,171,500 2.0
Grazed Wheat and Sudan Hay — 6,825 7,159,425 7,159,425 3,862,333 11,021,758 1.8
Silage and Rye-Graze Clay 40,000 13,520,000 13,520,000 3,705,784 17,225,784 1.8
Wheat and Soybeans 3,000 2,100 4,566,000 3,533,200 8,119,200 8,119,200 .9

Dryland Tillage
Wheat Clay Loam 990 1,506,780 277,710 1,784,490 2,7
Wheat Sandy Loam 990 1,506,780 277,710 1.784,490 ‘ 2,7
Sorghum Clay Loam - 1,100 . 1,565,300 551,425 3,539_,725a 4.9
Sorghum Sandy Loam: 2,100 2,988,300 551,425 2,116,725 7.0
Small Grain Graze Out Clay 1,904,294 1,904,294 3.2
Small Grain Graze Out Land 1,904,294 1,904,294 3.2

A/ . -

—'Assuming 65 pound bale as standard size.

E/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.

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 kilocalories 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 dfyTand grain sorghum
on clay loam is seen. In general it is evident that the dryland crops
generate a higher energy efficiency thén 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 water. The cropland is specifﬁed as clay loam or sandy
loam. The water characteristics of concern are the number of wells,
depth of wells and gallons per minute.

Representative irrigated farms were definedbfor the area as part
of a previous study (5). The representatiVé 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 importént
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

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 éSO feet of
saturated aquifer and 175 feet of depth to water with wells yeilding
750 gallons per minute. The final c]éss, 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 2,880-acre
unit has 2,680 acres of cropland. The percent of cropland iﬁ 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 "Class A" and "B" and one well for "Class C" water. The
1,440-acre operation has three wells in the first two cases and two
wells for "Class C". The final situation made up of 2,680 acres
includes six wells in "Class A and B' and four wells in the "Class C"
situation.

The amount of labor available by size of farm is taken from a
study by Roy Hatch (6) on "Growth Potential and Survival Capability of
Southern Plains Dryland Farmso" 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 1,440 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,] 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 Timit
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 representative farm situations and the

characteristics associated with each of the situations.

Linear Programming Model Construction
"

The type and construction of the model develcped 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 desired 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

]Seven WOrkinQ days as assumed over the two-week period to allow
for bad weather and down time for maintenance and repairs.



TABLE XVII

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

50

Farm Situation

I I1 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 /
Saturated Aquifer FTé 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 13Q 130 110 110 110
March HRS 165 165 165 143 143 143 121 121 121
April HRS 187 187 187 165 165 165 143 143 143
May HRS 187 187 187 165 - 165 165 143 143 143
June 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 HRS 165 165 165 143 143 143 121 121 121
Limited Labor
Months
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 1529 HRS 84 84 84 168 168 168 366 366 366
Irrigation . -
Avallability
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
éJAn aquifer is a water saturated geologic unit that will yield water to wells or springs at a sufficient

rate so that the wells or springs can serve as a practical source of water supply. Source:
Wells, (1972) p. 21.

Ground Water
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a]ohg with a 1ist describing each constraint and activity used in the

model.

Objective Functions

The model includes four objective functions designated as OBJ1,
0BJ2, OBJ3, and OBJ4. OBJ1 is specified as maximization of net returns.
It is that amount returned to land, management, risk, and overhead.

OBJ2 is the kilocalorie 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. O0BJ4 is the net kilocalorie
energy for ‘the crops or simply the difference between the kilocalories

of output (0BJ3) and input (0BJ2).

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 differehce
in input-output coefficients for the two groups. The clay soil is
irrigated with a surface irrigation system. However, the sandy soil
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 1imit the amount of capital
that can be borrowed, but reqUire that an interest charge of ten percent
and eight percent be paid on each dollar of operating and investment

capital used, respectively.

Accounting Constraints

An éécounting constraint is included for each product that can be
produced with the activitie§ 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 accbunting 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 Tike the capité] constraints in that they are not restricted to a
maximum 1imit. These eight items nitrogen, phosphate, insecticides,
herbicides, diesel, 0il, natural gas and machinery represent the major
fossil fuel energy inputs used for production of the crops considered in

this study.
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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 tillage methods of production,

The next two SIS (surface irrigation system) and CSIS (circular
irrigation system) are used to 1imit the solution for any situation to
the proper irrigation system. After a specified soil type is chosen,
the irrigation system constraint allows for the proper system to be
used in selecting the optimal plan. This avoids additional mode1—
building. Next are the LSI (1imit surface irrigation) and LCSI (1imit
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‘drganizationa One constraint
LNGW (1imit 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 futureistudieso
with the one model. The next graoup of (FVS42-FVS]O4, FVC42-FCS104)
constraints is uﬁed to insure that the proper variable cost of pumping
is used for each farm situation. While the final set of constraints
(NRC1-9, NRS1-9) 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 titles 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 dou51e crop, minimum corn grain, dryland wheat and grain sorghum

as discussed in detail earlier.

Marketing or Selling Activities

Here again the name éuggests‘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 Forége 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 (fixed 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 ih 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 Timit 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.
A11 combinations df three farm sizes, three water situation§ and two
soil classifications make up the representative situations analyzed.
Two objective functions OBJ1 (net returns) and 0BJ4 (net kilocalories),
were maximized in the analysis of this study. Maximization of nét
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
detefmine the effect of using this measure of physical efficiency on
the methods of production used, output level and net returns to fixed
resourcesol

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 secfions are subdivided basedAon farm size and water

situations. Optimal solutions are presented for farms having clay loam

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

Objective Function One

560 Cropland Acres

Clay Loam Soils

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 situation.

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). |

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



TABLE XVIII

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 18 Ic
Net Returns DOL. 23,785 30,668 26,689
Net Kilocalories MILLION 1,220.45594 925.59538  1,353.33517
Irrigated CropsA/

csB AC -- 112.3 --

RWG2RCRC AC 9.2 29.0 3.6

RWGSDC AC 71.8 7.7 n.7

RWFS3HI AC - 294.6 346.8 405.8
Dryland CropsA/

DLW AC 184.4 -- 78.7
Crop ProductsE/

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 -- 5,056 --
Cropping Systemg/

cT AC - 112.3 --

RT AC 375.6 447.7 481,2
Total Irrigation

Water Used ACIN 5,773 9,433 7,014
Labor

Operator Labor HR. 577 903 638

Hired Labor HR. 174 231 180
Annual Capital 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. 1,398 2,306 1,486

011 QTs. 645 1,072 761

Natural Gas 1000 3,421.632 6,276.205 4,163.614

: CUFT. )
Machinery DOL. 2,883 5,703 3,311

A/CSB, Conventional tillage soybeans; 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.

E/SGGONM, Small grain graze>out November-March; GSNJ, Grain Sorghum stubble
graze November-January.

ngor irrigated acreage only, CT refers to conventional tillage and RT
“peans  reduced tillage.
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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 expenserof $28,730. |

Input requirements include 53,080 pounds of nitrogen'ai&ng with
412 pounds of herbicide, 336 pounds of insecticide, 1,398 ga]]ons of
diesel, 645 qﬁarts 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 "used up" in producing the crop.

The crops selected in the solution set produce 170 AUM's of small
grain grazing November through March (SGGONM) and 135 AUM's of grain
sorghum stubble from November to January. In addition to, 12,543 bushels
of wheat grain andA953,500 pounds of grain sorghum. This solution
generates a net return of $23,785 and avnet kilocalorie output of
1,220,445,940.

The‘]argef‘amount of water available in solution IB increases total
irrigated production by 184.4 acres (Table XVIII). This includes an
additional 112.3 acres of conventional tillage soybeans (CSB), and
29.0 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 solution.

The solution includes 112.3 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 Tabor
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
tonyear rotation of conventional tiliage in year one and reduce tillage
in year two (RWG2RCRC) which is 25.4 acres less than IB and 5.6 acres

less than IA. As in the first two solutions, the reduced tillage wheat



61

grain sorghum double crop is again 71.7 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 1in soiution 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 Tlabor required includes 638 hours of operator labor and 180
hours of hired ]abdr; 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 totals $31,827, $16,755 less
than IB and only $3,096 more than IA. — -

Some fnput requirements are greater than the prévious solutions
while others are less. For example, the amount of nitrdgen used totals
55,190 pounds, 1,879 pounds more than IB and 2,641 pounds more than IA.
Herbiéide 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 1,486 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 Tess
ﬁatura] gas than 1B, but 74,198 cubic feet more natural gas than IA,

Machinery depreciation and repairs totaled $3,311, $428 more than IA
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and $2,391 less than IB.

The net returns of $26,689 also fell between IA and IB. The net
kilocalories of output totals 1,353,335,170, 132,879,230 more than IA
and 427,739,790 kilocalories more than IB. This occurs because the
solution for IC includes no soybeans which have a Tow net output of
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 $40,424 of investment capital,
for a total requirement of $49,416.

The inputs are as follows: 41,590 pounds of nitrogen, 7,290 pounds
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560 ACRE SANDY LOAM FARM OPTIMAL SOLUTIONS
OBJECTIVE FUNCTION ONE

Identification Units 560 Acres
Number. of Wells Two Two One
Total GPM 800 1500 1000
Solution Number: 1A 1B IC
Net Returns DOL. 10,367 867 9,277
Net Kilocalories MILLION 1,191.30269 1,328.83645 1,234,28077
Irrigated CropsA/

RCG AC 42.2 176.9 84.3

RWGSBDC AC 103.7 103.7 103.7
Dryland CropsA/

DLGSS AC 414.1 279.3 371.9
Crop ProductsE/

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
Cropping Systemgf

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.. 323 525 386

Insecticide LB. 456 456 456

Diesel GALS. 2,914 3,454 3,083

0i1 QTs. 738 1,094 849

Natural Gas 1000 3,766.786 6,505.493 4,622.608

CUFT.
Machinery DOL. 4,495 5,369

7,293
)

A/RcG, Reduced tillage.corn grain; RWGSBDC, Reduced tillage grain soybean

double crop; DLGSS, Dryland tillage grain sorghum sandy soil.
E/GSNJ, Grain sorghum stubble November-January.

E/For irrigated acreage only, CT refers to conventional tillage 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 0il, 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 ki]oca]ofie output of
1,191,302,690. The high investment cost is accounted for by the high
cost of the sprinkler system.

Solution IB includes an increase of 134.7 acres of reduced tillage
corn grain (RCG) to total 176.9 acres while reduced ti]]age 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 a]sd increases
the total amount of irrigation water to 7,669 acre inches, 3,234 more
than solution IA. Both operatdr and hired labor increased substantially
to 1,092'and 134 respectively to total 1,226 hours, 317 more than IA.
the operating capital amounts to $13,441 while investmen£ 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 increase 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 ihcreéses 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



65

and fixed cost associated with the two sprihk]er systems and the
increase in inputs required. The net kilocalories produced increased
to 1,328,836,450. |

"The third solution, IC, 1ike the IC clay loam solution falls
between the previous two in most respects. The solution includes 84.3
acres of redhéed tillage corn grain (RCG). Again, as in IA and IB,'
reduced wheat-soybean double crop (RWGSBDC) remains at 103.7 écféﬁ.'
while dryland grain sorghum employs 371.9 acres (Table XIX).

There is a slight decrease in reduced tillage crops. Solution IB
includes 280.7 acrés 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
requirementsAdropped considerably from IE 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>]ess 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 requirement 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 IB.

The net returns of $9,277 are greater than IB but less than IA.

The major factor explaining this differences is the irrigation cost,
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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
each of three watér situations and two soil groups. Thg remainder of
the discussion of objective function one so]Uﬁions mentions only those
differences which add an interesting dimgnsion 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 organizatioh for situation IIA
having three wells, a total of 1200 GPM and 1440 acres.

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+fallow-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 ti11age. This acreage
requires 9,075 acre-inches of irriga%ion water. Labor totals 1,480
hours of whfch 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 IIB IIC
Net Returns poL. 42,605 59,019 55,630
Net Kilocalories MILLION 2,538.17725 3,234.92227  3,069.19649
Irrigated CropsA/

RWG2RCRC AC 29.5 .3 7.1

RWGSDC AC 143.6 143.6 143.6

RWFS3HI AC 367.5 950.9- 812.1
Dryland CropsA/

DLW AC 899.4 345.2 477.0
Crop ProductsE/

SGGONM AuM 465 434 442

GSNJ AUM 169 437 373

Wheat BU 30,411 30,295 30,322

Grain Sorghum CWT 14,489 26,546 23,679
Cropping Systemg/

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 1,186 1,138

Hired Labor HR. 504 654 616
Annual Capital Used

Operating DOL. 20,911 24,064 23,314

Investment DOL. 33,913 57,870 45,942
Energy Inputs L

Nitrogen CWT 1,211 - 1,322 1,296

Phosphate CWT -- - -=

Herbicide LB. . 612 1,167 1,035

Insecticide LB. 511 1,094 956

Diesel GALS. 3,035 3,499 3,389

Qi1 qTs. 1,102 1,707 1,563

Natural Gas 1000 5,364.859 9,255.400 8,330.007

CUFT. :
Machinery DOL. 5,244 7,491 6,957
5

A-/RI»IGZRCRC, 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.

EISGGONM, $mall grain graze out November-March; GSNJ, Grain sorghum stubble
graze November-January.

E/'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;$5,244‘of
machinery depreciation and repairs. This solution generatégva<nét
return of $42,605 and a.net kilocalorie energy output of 2,538,177,250.

So]ution IIB has only .3 acres of reduced ti]]agevtwofyear wheat
rotation of conventional tillage in year one and reduéed ti]1agémfﬁ' o
year two (RWGZRCRC), the same acreage (143.6) of reduced tillage wheat
and grain. sorghum double crop (RWGSDC), and a greater aCkéages(950.9) |
of reduced tillage wheat-fallow-sorghum three year rotation heavy irri-
gation (RWFS3HI)° Dryland wheat decreased to 345.2 acres.

A11 irrigated production (1094.8 acres) utilizes reduced ti]iage“ "
methods. A total of 15,579 acre inches of irrigation water is utilized
while 1,186 hours of operator labor and 654 hours of hired labor is
employed. Capital requirements are $24,064ff0r operating capital and
$57,870 heeded for investment capita](

An increase occurred in the éase of all inputs with nitrogen at
132,230 podndsg 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 réturns
are $59,019 while net kilocalories of output total 3,234,922,270.

As in the small farm situations the acreage included in solution
TIC falls betweeanIA and IIB. The organization includes 7.1 acres of
reduced ti]]age 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 812.1 acres of
reduced tillage wheat-fallow-sorghum three year rotation heavy irriga-

tion (RWFS3HI). Dryland wheat acreage is 477 comparing solutions IIA,
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IIB and IIC indicates there is less difference between solutions for
IIB and IIC than between IIA and IIC.

This is accoutned for by the fact that there is less difference
between the GPM a&ai]ab]e for IIB and IIC than IIA and IIC. This
difference is true for all the farm sizes and sdi] types discussed in
this chapter.

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

Identifipation Units 1440 Acres
Number of Wells Three Three Two
Total GPM 1200 2250 2000
Solution Number: IIA 11B 11C
Net Returns DOL. 21,132 13,646 22,073
Net Kilocalories MILLION 3,228.59608 3,197,92614  3,370.18875
Irrigated CropsA/ !

RWGSBDC AC 200.0 207.4 207.4

RCG AC -- -- 168.8
Dryland CropsA/

DLGSS AC 1,240 1,232 1,063
Crop Productsﬁj

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 SystemE/

CcT AC -- -- --

RT AC 200 207.4 376.2
Total Irrigation

Water Used ACIN 6,600 6,844 10,894
Labor

Operator Labor  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. 94,365 119,499 93,815
Energy Inputs

Nitrogen CWT 860 865 1,118

Phosphate CWT 100 104 188

Herbicide LB. 500 519 772

Insecticide LB. - 1,240 1,233 1,233

Diesel GALS. 7,168 7,156 7,831

0i1 QTs. 1,397 1,421 1,866

Natural Gas 1000 5,610.000 5,817.777 9,248.039

CUFT.
Machinery DOL. 7,725

7,901 11,404

A-/RWGSBDC, Reduced tillage grain soybean double crop; DLGSS, Dryland tillage

-+

grain sorghum sandy soil, RCG, Reduced tillage corn grain.

E/GSNJ, Grain sorghum stubble graze November-January.

Q/For irrigated acreage only, CT refers to conventional tillage and RT
means reduced tillage.
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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 include 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 3,228,596,080 in net kilocalories of output
is generated by solution IIA. |

Solution IIB follows much the same 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 soybgan 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 Tow 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 reducedbti11age in year
two (RWG2RCRC), the solution also includes 168.8 acres of reduced 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
ti]]agé 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 I1IA 1118 111IC
Net Returns DOL. 81,280 ) 133,204 106,665
Net Kilocalories MILLION 4,850.08669 6,243.57675 5,911.62751
Irrigated CropsA/ : ‘

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 CropsA/

DLW AC 1,598.8 490.5 754.5
Crop ProductsE/

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 Systene/

cT AC - - -

RT AC 1,081.2 2,189.5 1,925.5
Total Irrigation

Water Used ACIN 18,151 31,159 28,060
Labor ku

Operator Labor HR. 1,254 1,373 1,362

Hired Labor HR. - 1,641 2,222 2,080
Annuat Capital Used

Operating DOL. 39,760 46,066 44,564

Investment DOL. 66 ;387 114,302 90,446
Energy Inputs V

Nitrogen CWT 2,303 2,525 2,472

Phosphate CWT -- -- --

Herbicide LB. 1,224 2,333 2,069

Insecticide LB. 1,022 2,189 1,911

Diesel GALS. 5,810 6,738 6,517

011 QTs. 2,178 3,389 3,100

Natural Gas 1000 10,729.717 18,510.801 16,657.236

CUFT.
Machinery DoL. 10,280

14,774 13,704

A/RNGZRCRC, Reduced tillage wheat grain two year rotation of coqventiona]
tillage year one, reducéd 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.

E-/SGGONM, Small grain graze out November-March; GSNJ, Grain sorghum stubble
graze November-January.

g-/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.

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 qudffé of 0il, 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 ti11agé 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 IIIC are $106,665 and the net kilocalories of out-
put are 5,911,627,510. 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
(1,925.5 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 1less than IIIB but is 10,455 acre inches
more than IIIA. The labor and capital required (1,362 hours of operator
Tabor, 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 I1IC is much greater than for IIIA, but

somewhat less than ITIB (Table XXII).

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 kilocalories
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 of 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 sorghum.

While operating capital requirements increase onTy 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'ki]oca]ories 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 XXIIT

2680 ACRE SANDY LOAM FARM OPTIMAL SOLUTIONS
OBJECTIVE FUNCTION ONE

Identification Units 2680 Acres )
Number of Wells Six Six Four
Total GPM 2400 4500 4000
Solution Number: ITIA IIIB I1IC
Net Returns DOL. 35,917 20,891 37,297
Net Kiloca]ofies MILLION 5,893.76376 5,832.42388 5,873.27252
Irrigated CropsA/
RCG AC -- -- 40.0
RWGSBDC AC 400.0 414.8 414.8
Dryland CropsA/
DLGSS AC 2,280.0 2,265.2 2,225.2
Crop Productsgl
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 - -- --
c . c/
ropping System~
CcT 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 1,118 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
0i1 QTs. 2,689 2,737 2,843
Natural Gas 1000 11,220.000 11,635.555 12,448.973
CUFT.
Machinery DOL. 15,036 16,218

15,387

A/RCG., Reduced tillage corn grain; RWGSBDC, Reduced tillage grain soybean

double crop; DLGSS, Dryland tillage grain sorghum sandy soil.

E-/G.SN.J, Grain sorghum stubble graze Novembef—January.

g-/For irrigated acreage only, CT refers to conventional tillage and RT
means reduced tillage.
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ITIB (414.8 acres), but somewhat less dryland grain sorghum (2,225.2).
Reduced tillage acreage increases to 454.8 acres.

The solution requires 14,649 acre inches of irrigation water and
4,207 hours of labor. Operating capital increases s]ightly 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
ITIA.

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, 13,432 gai]ons 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 sorghum. The production of irrigated crops involves 88.8
acres of conventional tillage and 13303 acres of reduced tillage methods.

F 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 $27,030.

As expected solution IIA includes an increased irrigated acreage
(166.7 acres)éf 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)'énd more 1abor‘(1,206 hours of operator
labor and 492 hours of hired'1abor). 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 800 1500 1000
Solution Number: IA IB IC
Net Returns DOL. -27,030 -43,209 -31,977
Net Kilocalories MILLION 1,930.90759 2,731.55734  2,159.78712
Irrigated CropsA/

CSMI AC 88.8 166.7 11.1

RSRSCL AC 133.3 250.0 166.6
Dryland CropsA/

DLGSC AC 337.9 143.3 282.3
Crop Productsﬁl'

SGGOOM AuM 546 1,025 683

GSNJ AUM 342 274 323

Corn Silage TON 2,665 © 5,000 3,333

Grain Sorghum CWT 7,448 8,577 7,771
Cropping Syétemgl

CcT AC 88.3 166.7 1M1.1

RT AC 133.3 250.0 166.6
Total Irrigation

Water Used ACIN 6,307 11,833 7,886
Labor

Operator Labor - HR. 1,003 1,206 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

011 ) QTs. 880 1,387 1,025

Natural Gas 1000 4,451.660 8,352.083 . 5,566.663

CUFT.
Machinery 7,297 12,694 8,840

DOL.

A/CSMI, Conventional

sorghum ¢lay soil.

s

tillage sorghum moderate irrigation; RSRSCL, Reduced
tillage silage and rye surface irrigation, DLGSC, Dryland tillage grain

E/SGGCUOM, Small grain graie out Qctober-May; GSNJ, Grain sorghum graze

November-January.

ElFor 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.

As in previously discussed solutions, the levels of crop production
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), 111.1 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, 148.1 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. There are $9,279 of operating 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 fequired 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 OPTIMAL SOLUTIONS
OBJECTIVE FUNCTION FOUR

Identifiéa jon’ Units 560 Acres
Number of Wells Two Two One
Total GPM 800 1500 1000
Solution Number: 1A 1B IC
Net Returns DOL. -39,079 -62,136 -44,111
Net Kilocalories MILLION 2,064.06951 2,490.30119 2,185.91518
Irrigated CropsA/

RSRCSL . AC 148.1 277.8 185.1
Dryland CropsA/

DLGSS AcC 411.9 282.2 375.9
Crop ﬁrodudtsﬁj

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 Systemgj

CT AC -- -- --

RT AC 148.1 277.8 185.1
Total Irrigation

Water Used ACIN 5,033 9,444 6,294
Labor

Operator Labor HR. 921 1,111 987

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

Nitragen CWT "621 919 706

Phosphate CWT 74 139 - 93

Herbicide LB. 222 416 278

Insecticide: LB. 560 560 560

Diesel GALS. 2,971 3,023 2,986

0i1 ) 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

A-/RSRCSL, Reduced tillage silage and rye circular spriﬁk]er irrigation;
DLGSS, Dryland tillage grain sorghum sandy soil. '

l-3/5(5(500M, Small grain graze out October-May; GSNJ, Grain sorghum stubble
graze November-January,

Q/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 dry]and 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.

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 Timiting 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 185.1 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
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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.

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.

A1l remaining categories (labor, capital and fossil fuel inputs)
increase in solution IIB (Table XXVI). The net returns are a minus
$80,742 while net 'kilocalories 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 Soil

Solution IIA incorporates a small percentage of irrigated land,



TABLE XXVI .

1440 ACRE CLAY LOAM FARM OPTIMAL SOLUTIONS
OBJECTIVE FUNCTION FOUR

Identification

Units 1440 Acres

Number of Wells Three Three Two
Total GPM 1200 2250 2000
‘Solution: IIA 11B IIC
Net Returns DOL. -56,]09 -80,742 -73,390
Net Kilocalories MILLION 3,986.97281 5,187.09020 4,901.63371
Irrigated CropsA/

CSMI AC 133.3 250.0 222.2

RSRSCL AC 200.0 375.0 333.4
Dryland CropsA/

DSGSC AC 1,106.7 815.0 884.4
Crop Productsg/

SGGOOM AUM ' 820 1,538 1,367

GSNJ AuM 963 861 886

Corn Silage TON . 4,000 7,500 6,668

Grain Sorghum CWT 17,773 19,465 19,063
Cropping‘Systemg/ .

CT AC ©133.3 250.0 222.3

RT AC 200.0 3]5.0 333.4
Total Irrigation , ‘ ;

Water Used ACIN 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 . 1,156

Phosphate CHT - -- --

Herbicide LB. 250 469 417

- Insecticide LB. 333 625 556

Diesel GALS. 8,876 9,839 9,610

011 QTs. 1,645 2,404 2,223

‘Natural Gas’ 1000 6,681.666 12,528.125 11,137.503

. CUFT.
Machinery DOL. 12,169 20,259 18,335

—/CSMI Conventional

sorghum clay soil.

i

tillage sorghum moderate 1rr1gat16n, RSRSCL, Reduced
t111age silage and rye surface 1rr1gat1on, DLGSC, Dryland t111age grain

B/SGGOOM Sma1l grain graze out October-May; GSNJ, Grain sorghum stubble
graze November-dJanuary.

E/For irrigated acreage only, CT refers to conventional tillage and RT
means reduced tillage.
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222.2 acres of reduced tillage silage and rye grazing double crop with
a large amount of dry]andvgrain sorghum, 1,217.8 acres (Tab]e‘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 réquirements 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 Qraze 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) aleng
with an increase in all other categories (1abor, 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 categoriés 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 LOAM FARM OPTIMAL SOLUTIONS
OBJECTIVE FUNCTION FOUR

Identification Units 1440 Acreé
Number of Wells Three Three Two
Tatal GPM ) 1200 2250 2000
Solution Number " IIA 118 11C
Net Returns - DoL. -86,696 -115,019 -101,437
Net Kilocalories MILLION 4,786.84581 . 5,425.73698 5,273.77215
Irrigatéd CropsA/ g .
RSRCSL } AC 222.2 . 416.7 - 370.4
Dryland CropsA/ . -
" DLGSS. .. AC 1,217.8 1,023.3 1,069.6
Crop Products®/ _ , o N
SGGOOM AUM 9N 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 Systmﬁb : o
T . 7AC - - S --
RT AC 222.2 416.7 370.4
Total Irrigation
Water Used ACIN 7,555 i 14,166 12,594
Labor , '
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 poL. - . 95,527 120,683 92,419
Energy Inputs
Nitrogen T 1,231 1,678 1,572
Phosphate CWT 111 208 - 185
Herbicide LB. 333 625 556
Insecticide: LB. 1,440 1,440 1,440
Diesel GALS. 7,577 : 7,655 7,636
0i1 QTs. 1,499 2,157 2,001
Natural Gas 1000 6,250.000 11,718.750 10,417.968
. CUFT. ) : -
Machinery DOL. 7,892 12,189 11,167

A/RSRCSL,’ Reduced tillage silage and rye circular spridkler irrigation;
DLGSS, Dryland tillage grain sorghum sandy soil.

E/SGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble
graze November- January.

E/For‘ irrigated acreage only, CT refers to conventional tiT]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 conventional sorghum moderate irrigation and 400 acres reduced till-
age silage and rye grazing double crop while the Femaining 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 requirehents specify 1,151 hours of operator labor and
3,661 hours of hiked 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 galions, oil 3,182 quarts and $23,932 for machinery depreciation
and repairs.

Solution IIIB also shows a large increase in all categories such as
conventiona] 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 (1,430 acres), because of the increase in the two irrigated
crops.

As expected input requirements (fossil fuel products) along with
labor and capital for éoTutﬁon‘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

Units % 0 Acres
Number of Wells Six Six Four
Total GPM 2400 4500 4000
- Solution Number ITIA IIIB ITIC
Net Returns DOL. -110,578 -160,708 >-147,841
Net Kilocalories MILLION 7,610.69423 10,010.92901 9,439.15880
Irrigated CropsA/
CSMI AC 266.7 500.0 - 4444
" RSRSCL AC 400.0 750.0 666.6
ny]and CropsA/ )
DLGSC AC 2,013.3 1,430.0 .. 1,568.9
Crop Productsﬁf
SGOOM AUM 1,640 3,075 2,733
GSNJ AUM 1,777 1,572 1,621
Corn Silage TON 8,000 15,000 13,333
Grain Sorghum CWT 33,347 36,730 35,924
Cropping SystemE/ ‘
cT AC: 266.7 500.0 444.4
RT ‘AC 400.0 750.0 666.6
Total Irrigation
Water Used ACIN 18,933 35,500 31,553
Labor._‘ _ ' ‘
Operator Labor HR. 1,151 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. 99,793 153,307 128,042
Energy Inputs
Nitrogen CWT 1,387 2,600 - 2,31
Phosphate CWT - -- -- --
Herbicide LB. 500 938 884
Insecticide LB.. 667 1,250 1,111
Diesel GALS 16,672 18,597 18,138
011 N QTs. 3,182 4,700 4,338
Natural Gas 1000 13,363.333 25,056.250 22,270.830
) CUFT. ’
Machinery - DOL. 23,932 40,113 36,258

|

A-/CSMI, Conventional tillage sorghum moderate irrigation; RSRSCL, Reduced
tillage siltage and rye surface irrigation; DLGSC, Dryland tillage grain

sorghum-clay soil.

Q/SGGOOM,'Sma11 grain graze out October-May; GSNJ, Grain sorghum stubble
graze November-January.

Q!For 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. A11 other categories fall between IIIA and IIIB
as do the above for solution IIIC. Net returns are a minus $147,841

while net kiioca]ories of output are 9,439,158,800.

i

g
Sandy Loam Soil

The three solutions (IIIA, IIIB, IIIC, Table XXIX) for the 2,680
acre farm all use the same irrigated and dryland crops, reduced tillage
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
ITIC. A1l numerical results for the three solutions are presenteq 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 1 and 4 in this
section to refer to the results for OBJ1 and 0BJ4, respectively. For
instance, solution IA]refers to the solution for the 560 acre farm with

water situation A when net returns are maximized (OBJ1), 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 GPM 2400 4500 4000
Solution Number: 1A 1118 T11C
Net Returns" DOL. ~169,651 -227,186 - -199,847
Net Kilocalories MILLION 9,010.26323 10,288.04556  9,983.65955
Irrigated CropsA/
RSRCSL AC 444.4 833.3 740.7
Dryland CropsA/
DLGSS J;J AC 2,235.6 1,846.7 1,939.3
Crop ProductsE/ '
SGOOM AUM 1,822 3,417 3,037
GSNJ AUM 15676 1,385 1,454
Corn Silage TON 8,889 16,667 14,813
Grain Sorghum CWT 46,947 38,780 40,725
" Cropping Syste e/
cT AC -- -- --
RT AC 444.4 833.3 740.7
Tota] Irrigation
pater Used ACIN 15,11 28,333 25,183
Labor
Operator Labor HR. 1,159 1,210 1,210
Hired Labor HR. 2,924 3,637 3,455
Annual Capital Used ) .
Operating poL. 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" a7 370
Herbicide - LB. 667 1,250 1,11
Insecticide LB. 2,680 2,680 2,680
Diesel GALS. 14,114 14,269 14,232
0i1 QTs. - 2,89 4,210 3,897
Natural Gas 1000 12,500.000 23,437.500 20,832.031
_ N CUFT. i
Machinery DOL. 15,370 23,964 21,917

—/RSRCSL, Reduced tillage s1]age and rye c1rcu1ar spr1nk1er irrigation;

DLGSS, Dryland tillage grain sorghum sandy soil.
B/SGGOOM ‘Small grain graze out October-May, GSNJ, Grain sorghum stubble

graze November-January.

—/For irrigated acreage only, CT refers to conventional tillage and RT
means reduced tillage.

91



92

denotes the organization for the same land and water situation when net
kilocalories of output are maximized (0BJ4). The information discussed
in this section is presented in detail in Table XXX.

Solution IA] 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 1A% and 1,930,907,590. Thus shifting from IA! to IA%
reduces net returns $50,814 and increases net kilocalories of output -
710,451,650. The cropping schemes are quite different with IA] 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's of small grain graze-out November-March and 135 AUM's of sorghum

stubble are produced in IA]. IA4

produces 2,665 tons of corn silage,
7,448 hundred weights of sorghum, 546 AUM's of small grain graze-out
0ctober-May and 342 AUM's of sorghum stubble. The crops produced in
IA] and all the objective function one so]utions 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 requiremehts differ éreat]y with IA] using a total of 751
hours and IA4‘using 1,192 hours. This occurs because less reduced till-

4

age is used by the IA" solution. Also a total of 6,307 acre inches of

~irrigation water is applied on IA4 as compared to 5,773 acre inches in

1

IA", 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

93

Farm Size 560 Acres
Solution Number AL 18T I A% B% Tch
Number of Wells Two Two One Two Two One
Total GPM 800 1500 1000 800 1500 1000
Identification Units )
Net Returns DOL 23,785 30,688 26,689 ~27,030 -43,209 -31,977
Net Kilocalories MILLION 1,220.45594 925.59538 1,353.33517 1,930.90759 2,731.55734 2,159,78712
Irrigated Cropsé/
CSB AC == 112.3 - - —_ -
RWG2RCRC AC 9.2 29.0 3.6 - -~ _—
 RUGSDC AC 71.8 71.7 71.7 —-= - -
RWFS3HI AC 294.6 346.8 405.8 - - -
CSMI AC - - - 88.8 -166.7 111.1
RSRSCL AC - - - 133.3 250.0 166.6
Dryland Cropsé/
DLW AC 184.4 - 78.7 - _— —
DLGSC AC - — —= 337.9 143.3 282.3
Crop Productsg/ .
Wheat ‘BU 12,543 11,578 12,521 - - -
Soybeans BU - 5,056 —_ - - _—
Grain Sorghum CWT 9,535 10,61¢ 11,835 7,448 8,577 7,771
Corn Silage TON - - - 2,665 5,000 3,333
SGGONM AUM 170 143 165 - -- -
SGGOOM AUM - z5 a7 1,025 683
_ _GSNI AT 135 159 RE .53_25 274 123
Cropping Systemg/
Con Tillage AC : - 112.3 - 88.8 166.7 111.1
Red Tillage AC 375.6 447.7 481.2 133.3 250.0 166.6
Labor .
Operator Labor HR 577 903 638 1,003 1,206 1,084
Hired Labor HR 174 231 180 189 492 238
Irrigation
Total Water Used ___ ACIN 5,773 9,433 7,014 6,307 11,833 7,886
Inputs . : : .
Nitrogen CHT 531 539 552 462 866 578
Phosphate CWT - ol - = == -
Herbzcide LB 412. 596 517 166 313 208
Insecticide LB 336 419 478 .222 417 278
Diesel GALS 1,398 2,306 1,486 3,756 4,399 3,940
0il 0TS 645 1,072 761 880 1,387 1,025
Natural Gas 1000 3,421.632 6,276.205 4,163.614 4,451,660 8,352.083 5,566.663
CUFT :
Machinery DOL 2,883 5,703 3,311 7,297 12,694 8,840
A/CSB, Conventional tillage soybeans; RWG2RCRC, Reduced tillape 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, Conventipnal tillage grain sorghum moderate irri-
gation; RSRSCL, Reduced tillage silage-rye double crop; DLW, Dryland tillage wheat; DLGSC, Dryland tillage grain

sorghum clay soil.

E/SGGONM, Small grain graze out November-March; SGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble
graze November-January.

g/For irrigated acreage only, Con refers to convéntional and Red means reduced tillage.
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less Tland is irrigated.

Solution IA1 requires more units of each input except diesel, oil,
machihery 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 combarison for solution IB is quite different. The net returns
react in much the fashion expected in that IB] increases to $30,668 and
IB4 decreases tb a minus $43,209. The interesting result is in the

1

kilocalories category with IB' 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 IB] includes no dry]and'ckops while IB4 includes 143.3 acres of
dryland sorghum. The large difference is net kilocalories of output is

due to the fé]atiVe net energy output of the soybeans included in IB]

but excluded from IB4.

1 are 11,578 bushels of wheat 10,616

The crop produéts for IB
hundred weights of sorghum 5,056 bushels of soybeans, 143 AUM's of
graze-out November-March and 159 AUM's of sorghum stubble. Compared to

18%

which produces 5,000 tons of corn silage, 8,577 hundred weights of
sorghum 1,025'AUM's of graze-out October-May and 274 AUM'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 acres of dryland production.

The large quantity of additional nitrogen (32,750 pounds) required

4

" by IB” 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 conventional tillage and
the additional irrigation requirements.

The final comparison in the 560 acre clay loam soils again falls
between the previoﬁs two. In this comparison it is found that IC]
returns $26,689 while 1¢* returns fall to a minus $31,977. The net

kilocalories are 1,353,335,170 for IC]

il

and 2,159,787,120 kilocalories
for IC™ (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.

1 are 12,521 bushels of wheat, 11,835

The crdb'prbducts for IC
hundred weights of sorghum, 165 AUM's of graze-out November-March and
186 AUM's of sorghum stubble. Solution IC4 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 IIA] 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,
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Farm Size T450 Acres
Solution Number T%Al TIB 11l IIAG TIB4 1I1C%
Number of Wells Three EE e Two Three Three Two
Total GPM 1200 58 2000 1200 2250 2000
Identification Units .
Net -Returns DOL 42,605 59,019 55,630 -56,109 -80,742 ~73,390
Net Kilocalories MILLION 2,238.1/725 3,235.92227 3,069.19649 3,986.97281 5,187.09020 4,901.63371
Irrigated Cropsé/ »
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
RSRCSL AC - - - 200.0 375.0 333.4
Dryland Cropsél
DLW AC 899.4 345.2 477.0 - - -
DLGSC _ AC —— - - 1,106.7 815.0 884.4
Crop Ptoductsﬁl
Wheat BU 30,411 30,295 30,322 - - -
Grain Sorghum CWT 14,489 26,546 23,679 17,773 19,465 19,063
Corn Silage TON 4,000 7,500 6,668 - - -
SGGONM AUM 465 434 442 - - -
SRGOOM AUM - - - 820 1,538 1,367
GSNJ AUM 169 437 373 93 861 886
Cropping Systemgl
Con Tillage AC ~— - - 133.3 250.0 222.3
Red Tillage AC 540.6 1,094,8 962.9 200.0 375.0 333.4
Labor ) .
Operator Labor HR 976 1,186 1,138 1,097 1,269 1,244
Hired Labor HR 504 654 616 1,430 1,932 1,798
Irrigation g
Total Water 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 CHT - - - - = -
Herbicide LB 612 1,167 1,035 250 469 47
Insecticide 1B 511 1,094 956 .333 625 556
biesel GALS 3,035 3,499 3,389 8,876 9,839 9,610
ons ors 1,102 1,707 1,563 1,645 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 6,957 12,169 20,259 18,335

A/RWCZRCRC, Reduced tillage wheat grain two year rotation of conventional tillage year one and reduced tillage year
two; RWGSDC, Reduced wheat grain sorghum double crop; RWFS3HI, Peduced tillage wheat-fallow-sorghum three year
rotation heavy irrigation; CSMI, Conventional tillage grain sorghum moderate irrigation; RSRSCL, Reduced tillage
silage-rye surface irrjgation; DLW, Dryland tillage wheat; DLGSC, Dryland tillape grain sorghum clay soil.

B/

graze November—January.

c/

~ For irrigafed acreage only, Con refers to conventional and Red means reduced tillage.

= SGGONM, Small grain graze out November-March; SGGOOM, Small grain graze out bctober—May, GSNJ, grain sorghum stubble
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natural gas, and machinery.

1

The net returns for IIA' are $42,605 and a minus $56,109 for IIA4.

Net kilocalories of output are 2,538,177,250 for IIA] and 3,986,972,810

for IIA4°

1

In comparing solution IIB' and IIB4 (Table XXXi) the net returns

1 4

for IIB' are $59,019 while IIB" net returns are a minus $80,742. Net

kilocalories of output are 3,234,922,270. for IIB'

4

“and 5,187,090,202 for

IIB*. The products to generate these returns are 30,295 bushels of

wheat, 26,546 hundred Wéights of sorghum 434 AUM's of grazé-out November-

1 4

March and 437 AUM's of soﬁgﬁhm stubble for IIB". Solution IIB" 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 dry]ahd acreage, labor and acre inches of irri-

gation water are used in larger amounts by IIB4. In addition to these

categories IIB4 uses more diesel, o0il, natural gas and machinery.

1 4

and IIC" it is evident from Table XXXI that the

4

In comparing- IIC
same'pattern exists here as in the IIA and IIB cases. Solution IIC
uses more labor, irrigation, and dryland acreage, which in turn requires
more'diesél,coi1,’natura1 gas and machinery.

It is of particular interest that in all the comparisons made in

the 1440 acre farm solution IIA!, IIB! and IIC

use all reduced tillage
cropping methods on irrigated land, while their comparisons use a com-
bination of reduced and conventional tillage.

Solution IIC]

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 comparisonvIIC4 produces 6,668 tons of silage,

19,063 hundred weights of sorghum, 1,367 AUM's of graze-out for October-
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May and 886 AUM's of sorghum stubble.

The net returns for IIC]

4

are $55,630 compared to a minus $73,390
for solution IIC". Net kilocalories of output for solution IIC] are

3,069,196,490 and are 4,901,633,710 for solution IIC4.

2680 Cropland Acres

The objective one solution for this size farm also uses ﬁhe reduced
tillage two-year wheat rotation, reduced tillage wheat and sorghum
double crop, and reduced tillage wheat-fé]]ow-sorghum three-year rota-
tion heavy irrigation. The objéctive 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 IIIA] 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

1

more dryland acreage, labor, and irrigation water, while IIIA' requires

more nitrogen, herbicides, and insecticides. An interesting point here

4

is that in solution IIIA" the amount of diesel required (16,672 gallons)

is more than twice that of IIIA] (5,810 gallons). This is accounted
for by the Targe 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 IIIA] are $81,280 while solution IIIA4 returns
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COMPARISON OF OPTIMAL SQOLUTIONS FOR OBJECTIVE FUNCTIONS
ONE AND FOUR FOR THE 2680 ACRE CLAY LOAM FARMS

] 2680 Actes

Soiution Number TrTAl 118! 171! C 1At 118 rrct
Number of Wells Six Six Four Six Six Four
Total GPM 2400 4500 4000 2400 4500 4000
Identification Units
Net Returns DOL 81,280 133,204 106, 665 -110,578 -160,708 ~147,841
Net Kilocalories MILLION 4,850.08669 6,243.57675 5,911.62751 7,610.69423 10,010.92901 9,439,15880
Irrigated Cropsél

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 - - —_

CSMI AC - - - 266.7 500.0 444 .4

RSRSCL AC - - - 400.0 750.0 666.6
Dryland Cropsﬂj .

DLW AC 1,598.8 490.5 754.5 - - -

DLGSC AC - - - 2,013.3 1,439.0 1,568.9
Crop Productsﬁl

Wheat BU 57,523 57,289 57,344 - - -

Grain Sorghum CWT 28,978 53,093 47,348 33,347 36,730 35,924

Corn Silage TON - - -— 8,000 15,000 13,333

SGGONM AUM 861 799 814 —_ - _—

SGGOOM AUM - - - 1,640 3,075 2,733

GSNJ AUM 338 874 746 1,777 1,572 1,621
Cropping Systemg/

- - — 266.7 500.0 444 .4

Con Tillage AC

Red Tillage AC 1,081.2 2,189.5 2,471.7 4£00.0 750.0 666.6
Labor

Operator Labor HR 1,254 1,373 1,362 1,151 1,210 1,206

Hired Labor HR 1,641 2,222 _ 2,080 _3.66]1 4,953 4,634
Irrigation

Total Water Used ACIN 18,151 31,159 28,060 18,933 35,500 31,553
Inputs * ,

Nitrogen CWT 2,303 2,525 2,472 1,387 2,600 2,311

Phosphate cwT - ~-- - -= - -

Herbicide LB 1,224 2,333 2,069 500 938 884

Insecticide LB 1,022 2,189 1,911 *667 1,250 1,111

Diesel GALS 5,810 6,738 6,517 16,672 18,597 18,138

0i1 0TS 2,178 3,389 3,100 3,182. 4,700 4,338

Natural Gas 1000 10,729.717 18,510.801 16,657.236 © 13,363.333 25,056.250 22,270.830

CUFT
Machinery DOL 10,280 14,774 13,704 23,932 40,113 36,258 _

A/

—='RWG2RCRC, Reduced tillage 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 tillage grain sorghum moderate irrigation; RSRSCL, Reduced tillage
silage-rye surface irrigation; DLW, Dryland tillage wheat; DLGSC, Dryland tillage grain sorghum clay soil.

E/SGGONM, Small grain graze out November-March; SGGOOM, Small grain graze out‘October—May; GSNJ, grain sorghum stubble
graze November-January.

g'/1!\:'r irrigated acreage only, Con refers to conventional and Red means reduced tillage.
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a minus $110,578. Net kilocalories of output are 4,850,086,690 for

1 4

ITIA' and 7,610,694,230 for solution IIIA",

In comparing the solutions for the two objective functions for

resource situation IIIB, the solution for IIIB4

requires more fossil
fuel inputs along with labor, dryland acﬁeége'éhd“irrigatiOn, while
solution IIIB1 includes more irrigated land and reduced tillage
techniques. |

Production by IIIB]

includes 57,289 bushels of wheat, 53,093
hundred weights of sorghum, 799 AUM's of graze-out November-March and
874 AUM's of sorghum'stubb1em Its comparison, IIIB4, produces 15,000
tons of silage, 36,730 hundred weights of sorghum 3,075 AUM's of graze- -
out October-May, and 1,572 AUM's of éorghum stubble. |

The net returns are $133,204 fordIIIB] and a minus $160,708 for
solution 1118, Solution IT1IB! 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
IIIC] and IIIC4Q It follows the same pattern as do the other two
comparisons for the 2680 acre clay loam farm (Table XXXII).

1

Solution IIIC" produces 57,344 bushels of wheat, 47,348 hundred

weights of sorghum, 814 AUM's of graze-out for November-March and 746
AUM's of sorghum stubble. Solution IIIC4 produces 13,333 tons of
silage, 35,924 hundred weights of sorghum, 2,733 AUM's of graze-out
Oétober-May and 1,621 AUM's of sorghum stubble. The net returns for

1

ITIC" are $106,665, while solution IIIC4 returns a minus $147,846. The

net kilocalories of output for IIIC] are 5,911,627,510, while

9,439,158,800 kilocalories of output are returned by solution IIIC4u
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Sandy Loam Soils

560 Cropland Acres

1 4

The solutions for IA" and IA" are similar with the exception of

net-?eturns and net kilocalories. Net returns are $10,367 for solution

1 and a minus $39,079 for IAY. Net energy totals 1,191,302,690

1

IA
kilocalories of output for IA" and 2,064,069,510 kilocalories of output
for 1A% (Table XXXIII).

The cropping programs are also similar. Land irrigated totals
145.9 acres and 148.1 acres for IA-i and IA4, respectively. However,
the crops do differ with solution IA] planting reduced tiilage corn
grain (42.2 acres) and reduced tillage wheat and soybean double crop
(103.7 acres) while solution IA* 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 solution IA] are 5,698 bushels of corn,
5,185 bushels 6f 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).

1 4

Solutions IB" and IB" are also similar in some respects. However,
1

net returns for IB' are $867 while solution IB4 returns a minus $39,071.
Net kilocalories of output for solution IBHI are 1,191,302,690 compared
to 2,490,301,190 for solution IBY.

The crops for IB] produced 23,889 bushels of corn, 5,185 bushels
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Farm Size ) * To0 ACTés
Solution Number 1Al 1Bl 1cl TAG B4 ch
Number of Wells One Two One ‘ Two Two One
Total GPM 800 1500 1000 800 1500 100N
Identification Units
Net Returns DOL 10,367 867 9,277 =39,079 =62,136 =44,111
Net Kilocalories MILLION I,191.30269 1,328.83645  _1,234,28077 2,064,0695) __2,490.30119 2,185.91518
Irrigated Cropsé/
RCG AC 42,4 . 176.9 84.3 -— - -—
RURSBDC AC 103,7 103.7 130.7 -— - -
RSRCSL AC - - - 148.1 277.8 185.1
Dryland Cropsél
DLGSS AC 414.1 279.3 371.9 411.9 282.2 375.9
Crop Productsﬁl
Corn BU 5,698 23,889 11,833 - - -
Wheat BU 5,185 5,185 5,185 - - -—
Soybeans BU 3,629 3,629 3,629 - - -
Grain Sorghum CWT 8,696 5,866 . 7,812 8,651 5,927 7,872
Corn Silage TON _— — -— 2,961 5,556 3,703
SRGOOM AUM -~ - - 607 1,139 759
GSNJ AUM 310 209~ 218 309 212 281
Cropping Systemg/ ’
Con Tillage AC - - ' - — - -_—
Red Tillage AC 145.9 208.7 188.0 148.1 277.8 185f1
Labor .
Operator Labor HR 873 1,002 964 921 1,111 987
Hired Labor HR 36 134 95 38 101 43
Irrigation
Total Water Used ACIN 4,435 7,669 5,445 5,033 9,444 6,294
Inputs -
Nitrogen CWT 416 618 479 621 919 706
Thosphate cuT 73 140 04 74 139 93
Herbicide LB 323 525 386 222 416 278
Insecticide LB 456 456 456 -560 560 560
Diesel GALS 2,915 3,454 . 3,083 2,971 3,023 2,986
0il 0TS 739 1,094 849 791 1,230 917
Natural Gas 1600 3,766.786 6,505.493 4,622,608 4,164.062 7,812.500 5,207.n31
CUFT
Machinery DOL 4,495 7,293 5,369 4,431 7,298 5,251
A/

circular sprinkler irrigation; DLGSS, Dryland tillage grain sorghum sandy loam.

B,
—/SGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble graze November-January .
i

C
—/For irrigated acreage only, Con refers to conventional and Red means reduced tillage.

RCG; Reduced tillage corn grain; RWGSBDC, Reduced wheat grain soybean double crop; RSRCSL, Reduced silage and rye
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of wheat, 3,629 bushels of soybeans, 5,866 hundred weights of sorghum
and 209 AUM's of sorghum stubble. Solution IB4 produces 5,556 tons of
silage, 5,927 hundred weights of sorghum, 1,139 AUM's of graze-out
October-May and 212 AUM's of sorghum stubble.

Solution IC1 produces 11,833 bushels of corn, 5,185 bushels of
wheat, 3,629 bushe]s of soybeans, 7,812 hundred weights of sqrghhmrand
278 AUM's of sorghum stubble. Solution IC4 produces 3,703 tons of
silage, 7,872 hundred weights of sorghum, 759 AUM's of graze-out
October-May aqd'28] AUM's of sorghum stubble.

‘The fossih fuel inputs of nitrogen, insecticides, oil, and natural

1

gas are greater for solution IC4. Net returns for IC' are $9,277 but

they are a minus $4,111 for solution IC4. "The net kilocalories of

1 4

output are 1,234,280,770 for IC and 2,185,915,180 for solution IC" .

1440 Crop]and}Acres

Solution IIA]

plants 200 irrigated acres in reduced 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's of sorghum stubble.
Solution IIA4 crops consist of 222.2 acres of reduced tiilage silage
and rye grazing double crop'and']217,8 acres of dﬁy1ahd wheat. This
produces 4,444 tons of silage, 25,573 hundred weights of sorghum, 911
AUM's of graze-out and 913 AUM's of sorghum stubble (Table XXXIV).

Other categories that are used in larger amounts by IIA4lare
irrigation water and fossil fuel inputs of nitrogen, phosphate, insecti-

cides, diesel, oil, natura] gas and machinery. However, solution IIA]

uses more herbicide than IIB4.
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Farm Size — 1420 Acres
Solution Nurnbir 11l 118l 11cl 11a% IIBI' 11c4
Number of Wells Three Three Two Three Three Two
Total GPM 1200 2250 2000 1200 2250 2000
Identification Units
Net Returns DOL 21,132 13,646 22,074 =86, 606 =115,019 =101,437
Net Kilocalories MILLION 3,228,59608 _3,197,92614 A,370,18875 4,78A.84581 5,425.73698 5,273.77215.
Irrigated Cropsé/
RCG AC 200.0 207.4 207.4 - . -
RWGSBDC AC —_— - 168.8 —_— —_ _—
RSRCSL AC —_— - - 222.2 416.7 370.4
Dryland Cropsé/
DLGSS AC 1,240 1,232 1,063 1,217.8 1,023.3 1,069.6
Crop Productsé/
Corn BU - —_ 22,784 - - --
Wheat BU 10,000 10,370 10,370 - - -
Soybeans BU 7,000 7,259 7,259 —- - -
Grain Sorghum CWT 26,040 25,884 22,340 25,573 21,490 22,461
Corn Silage TON - - - 4,444 8,333 7,408
_ e Annd 930 9% 283 3tk 1008 138
Cropping Systemg-/
Con Tillage AC - - - -— - -
Red Tillage AC 200.0 207.4 376.2 222.2 416.7 370.4
Labor
Operator Labor HR 1,022 1,034 1,210 1,101 1,275 1,248
Hired Labor HR 1,138 1,142 1,365 1,059 1,2A7 . 1,203
Irrigation
Total Water Used ACIN 6,600 6,844 10,894 7,555 14,166 12,594
Inputs -
Nitrogen CWT 860 865 1,118 1,231 1,678 1,572
Phosphate cuT 100 104 188 111 208 185
Herbicide LB 500 519 772 333 625 556
Insecticide LB 1,240 1,233 1,233 1440 1,440 1,440
Diesel [ALS 7,168 7,156 7,831 7,577 7,655 7,636
041 0rs 1,397 1,421 1,866 1,500 2,157 2,001
Natural Gas 1000 5,610,000 5,817.777 9,248.N39 6,250.000 11,718,750 10,417.968
CUFT
Machinery DOL 7,725 7,901 11,404 7,892 12,189 11,167

Al

circular sprinkler irrigation; DLGSS, Dryland tillage grain sorghum sandy loam.

B/

¢/

i

~'For irrigated acreage only, Con refers to conventional and Red means reduced tillage.

~' SRGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble graze November-January.

~/RCG; Reduced tillage corn grain; RWGSBDC, Reduced wheat grain soybean double crop; RSRCSL, Reduced silage and rye
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Net returns for solution IIA] are $21,132 while solution IIA4

returns a minus $86,696. The net kilocalories of output for IIA] are

3,228,596,080, while they are 4,786,845,810 for solution IIA4°

Shifting to the "B" water situation increased irrigated acreage

4

(for IIB]) only 7.4 acres (207.4) while solution IIB 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 IIB? solution.

1

The products for IIB" are 10,370 bushels of wheat, 25,884 hundred

weights of sorghhh:“7;259:bushels of soybeans and 924 AUM's of sorghum

4

stubble. Solution IIB" produces 8,333 tons of silage, 21,490 hundred

weights of sorghum, 1,708 AUM's of graze-out October-May and 768 AUM's

1

of sorghum stubb]e; The net returns are $13,646 for solution IIB' and

a minus $115,019 for solution IIB4. The net kilocalories of output for

IIB' are 3,197,926,140 and 5,425,736,980 for IB*.
The divergence between objective function one and four sclutions
for resource solution IIC is almost as proncunced as for IIB. The

returns, producticn levels and inputs used are presented in Table XXXIV.

2680 Cropland Acres.

Viewing the overall reéults of the 2680 acre sandy loam farms in
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
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COMPARISON OF OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTIONS

ONE AND FOUR FOR THE 2680 ACRE SANDY LOAM FARMS

Farm Size 2680 Acres
Solution Number IIIA 1118} rricl IIIA% IIIR4 111c?
Number of Wells Six Six Four Six Six Four
Total GPM 2400 4500 4000 2400 4500 1000
Identification Units
Net Returns DOL 35,917 20,891 37,297 =169, 651 =227 186 =199 847
Net Kilocalories MILLION 5'893 26376 5,832,42388 5,873.27252 2,010,26323 ___10,288,04556 9,983.65055%
Irrigated CropsA/ )
RCG AC - - 40.0 - - -
RWASBDC AC 400 414.8 414.8 - - -
RSRCSL AC - - - 4444 833.3 740.7
Dryland Crops&/
DLASS AC 2,280 2,265.2 2,225.2 2,235.6 1,846.7 1,939.3
Crop ProductrB/
Corn BU - - 5,403 - - -
Wheat BU 20,000 20,741 20,741 - - -
Soybeans BU 14,000 14,519 14,519 - - -
Grain Sorghum CWT 47,880 47,569 46,728 46,947 38,780 40,725
Corn Silage TON - - - 8,889 16,667 14,813
SGGOOM AUM - - - 1,822 3,417 3,037
GSNJ AUM 1,710 1,698 1,668 1.67€ 1,385 1.454
c/
Cropping System—
Con Tillage AC et - - - - -
Red Tillage AC 400.0 414.8 454.8 444 .4 833.3 740.7
Labor
Operator Labor HR 1,112 1,118 1,148 1,159 1,210 1,210
Hired Labor HR 2,811 2,995 3,059 2,924 3,637 3,455
Irrigation
Total Water Used ACIN 13,320 13,688 14,649 15,111 28,333 25,183
Inputs
Nitrogen CWT 1,620 1,630 1,690 2,362 3,257 3,044
Phosphate CYT 200 207 277 222 417 370
Herbicide LB 1,000 1,037 1,097 . 667 1,250 1,111
Insecticide LB 2,280 2,265 2,265 25680 2,680 2,680
Diesel GALS 13,296 13,272 -+ 13,432 14,114 14,269 14,232
0il 018 2,689 2,738 2,843 2,89 4,210 3,897
Natural Gas 1000 11,220.000 11,635.555 12,448.973 12,500.000 23,437.500 20,832.n31
CUFT
Machinery DOL 15,036 15,387 16,218 15,370 23,964 21,917
é/RCG; Reduced tillape corn grain; RWGSBNC, Reduced wheat grain soybean double crop; RSRCSL, Reduced silage and rye

circular sprinkler irrigation; DLGSS, Dryland tillage grain sorghum sandy loam.

B/

= SGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble graze November- January.

c/

1l

~— For irrigated acreage only, Con refers to conventional 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 ITIA! produces 20,000 bushels of wheat, 47,880 hundred
weights of grain sorghum, 14,000 bushels of soybeans and 1,710 AUM's
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.

A11 other categories except herbicides are used in larger amounts

1

by solution IIIA40 The net returns are $35,917 for solution IIIA" and

a minus $169,651 for solution IIIA4O Net kilocalories of output'for
solution IIIA1 are 5,893,763,760. They total 9,010,263,230 kilocalories

of output for IIIA4.

1 4 (Table XXXV) show the same pattern of

Solutions IIIB' and IIIB

results as did the IIB comparisons except in larger amounts. All

categories of irrigated land, 1abor,'irrigation water and all eight

fossil fuel inputs are used in larger amounts by IIIB4D

1

The products from the crops for solution IIIB' are 20,741 bushels

v of wheat, 47,569 hundred weights of sorghum, 14,519 bushels of soybeans

and 1,698 AUM's of sorghum stubble. Solution IIIB4 produces 16,667 tons
of silage 38,780 hundred weights of sorghum, 3,417 AUM's of graze-out
Octdber-May and 1,385 AUM's of sorghum stubble.

The net returns for solution IIIB1‘are $20,891 and a minus

$227,186 for solution IIB*. The net kilocalories of output for IIIB!

are 5,832,423,880, approximately one-half the output for solution IIIB4

(10,288,045,560).

1

The solution comparison for IIIC and IIIC4 shows the addition of
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irrigated reduced tillage corn grain to solution IIIC]. However, an
even larger irrigated acreage is added to solution IIIC4 (454.8 acres
compared to 740.7 acres).

Again all categories except dryland acreage are included in larger

amounts in solution IIIC4° The net returns for IIIC] are $37,297, :

while solution IIICY net returns are a minus $199,847. Solution IIIC!
generates 5,873,272,520 kilocalories of output compared to 9,983,659,550
for solution II1ICY (Table XXXV). |

On theaproduction side solution IIIC]

produces 20,741 bushels of
wheat,A46,728 hundred weights of sorghum, 14,519 bushels of soybeans,
5,403 bushels of corn and 1,668 AUM's of sorghum stubble. Solution
IIIC4 produces 14,813 tons of si]age; 40,725 hundred weights of sorghum,
3,037 AUM's graze-out October-May and 1,454 AUM's of sorghum stubble.

Detailed drganizations 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 éf the crop was forced into the solution. In
objective function four the range varies from a Tow 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 double crop. The shadow pricés 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 soybeén 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 0BJ1, but generates a small shadow
pricé in kilocalories of energy for objective four so]utions,‘ In
contrast silage and rye graze double crop found in solution for all
farms in OBJ4 is in solution at a zero level in OBJ1.

| The dryland crop having the highest shadow price for OBJ1 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 "C" 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. A1l 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.
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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. A11 shadow prices are given

in Appendix D.



CHAPTER VI
SUMMARY

The central bojeétive of this study is to‘detérhine if adoptidn of
reduced ti11age cropping techniques can reduce the ahount of fossil fuel
energy required in producing créps while hot hampering the net returns
to the‘farm. A second purpose is to identify shifts in crops and crop-
ping techniques that will increése efficiency'of fossil fué] energy use
6n represehtétive farms in the Oklahoma Panhandle. These two issues are
accomplished through four objectives: (1) Development of enterprise
budgets for reducéd 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 representative farmé.

The repreééﬁfativé farms‘Chosen for the Oklahoma Panhénd]e consist
of three crép]and sizes (560, 1440 and 2680 acres) which represent the
small, medium, and large farms for the study area. Each Farm'size is
chardcterized by two soil types (clay Toam with surface irrigation and
sandy loam W1thlcircu]ar.sprink]er irrigation) and three water situa-
tions (400, 750, and 1000 GPM) with a specified number of we}]s for
each situation. |

The anq]yticd] procedure chosen was ;o construct a linear program-

ming model and use it to deterqine 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 sing]e,‘
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 so]utiohs‘éféhspe¢1fi¢ 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 1oam'soils‘do not follow the same pattern.’ In fact, the high and
low range are the opposite in the case of this soil. fhe 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 systemé; thereby incurring a higher variable irriga-
tion cost. Thus the higher variable irrigation cost in the 1500 GPM
farm is reflected by the Tow net return. The corresponding net kilo-
calaries 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 the1500‘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 variab]ebirrigation cost does not affect the optimi-
zation of objective function 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-sorghum
thréé-year rofation 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 each case the majority of the cropland is planted in
irrigated crops. The irrigated croﬁs 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 produced in objective func-

tion one are reduced tillage wheat and soybeans double crop and reduced
ti11age corn for grain. The dry]and crop is grain sorghum which is
also included {n 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 graih 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 . objective functions and all farm situations it
1s evident that the increase in irrigation water is beneficial, with
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 both
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;increase
rather than a.decreasevin fossil fuel inputs is incurred to increasé

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, respectively. The net returns for the clay loam soil
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solutions vary from a Tow 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 aVai]abi]ity affects the net returns. The returns on the sandy
loam soils do not follow the same pattern. This changé in the pattern
is associated with the higher variable irrigation cost found in each of
the "class B" 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 variab]é irrigation cost of the 2250 GPM is reflected by the Tow
net return. The corresponding net kilocalories of energy for the clay
loam soils are 2,538,177,250 for thé 1200 GPM farm and 3,2344922,270
for the 2250 GPM farm. The correspondihg kiloca]ories of energy for
the sandy Toam soils arek3,197,926,140 for the 2250 GPM and 3,370,188,
750 kilocalories of energy for the 2000 GPM farm.

Objective Function Four. The same irrigation characteristics hold

true for this objective function as discussed for the previous function.
The clay Toam soils range from a ]ow of 3,986,972,810 (1200 GPM) kilo-
calories of energy to a high of 5,187,090,200 (2250 GPM). 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‘5,425,736,980 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 1200.GPM._farm and.a.minus.$115,019.for_the.2250. GPM. farm. . .

C]ay‘Lbah‘Ckbpg; " 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. Dry]and wheat is again the only
crop produced under dryland methods. The major portion of the cropland
(2250 GPM and 2000 GPM) is pTanted 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 sorQhum 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 irrfgated 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 R
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 Toam 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
demonstrates: 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 thé 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
soTutions vary from a Tow of $81,280 (2400 GPM) to a high of $133,204
(4500 GPM). The net returns for thehsandy loam soil solutions vary
from a Tow of .$20,891 (4500 GPM) to a high of $37,297 on the 4000 GPM
farm. The Tower returns on sandy Toam soils reflect the variable
irrigation cost on the sandy loam soils.

The corresponding net kilocalories of energy for the clay Toam
soils are 4,850,086,690 for the 2400 GPM farm and 6,243,576,750 kilo- ~
calories of energy for the 4500 GPM farm. While the corresponding net
kilocalories of energy for the sandy loam soils are 5,832,423,880
ki]oca1ories 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 Tow 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 GPM farm and
a minus $160,708 for the 4500 GPM farm. The sandy loam sbils generate
a net return of a minus $169,651 for the 2400 GPM farm and a minus
$227,186 for the 4500 GPM farm.

C]ay Loam Crops. The irrigated crops included in objective func-

tion one solutions are the same as th95e produced on the 1440 acre

farm. These are reduced tillage wheat two-year rotation, reduced till-
age wheat aﬁd sorghum double crop and reduced tillage wheat-fallow-
sorghum thkeé—yeak rotation. While once again dryland wheat is the

only dryland crop produéedo Again most of the land on the 4500 and

4000 GPM farms id 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 dryliand grain sorghum with the dryland sorghum requiring

more acreage.

Sandy Loam 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
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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 beneficiéﬁ 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 solutions.
As pointed out earlier in the chapter, this demeonstrates 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 situation. The only exception
is for objective function one sandy loam soils. This is due to the
high irrigation cost associated with objective function one sandy Toam
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
theyincreased efficiency of the reduced tﬁl]agé methods compared to the
conventional tillage methods. It is also evident that the dryland crops
generate a relatively high output of net kilocalories of energy. This
is demonstrated by the objective function four solutions, where each
solution inciudes 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 enefgy) three
specific points are noted. First, the objective function fdur solutions
require more fdséi] fuel inputs per farm. The second point is the
increase in fossil fuel inputs is accouhted 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 suggésts 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 nonruminant animals. Without this addi-

tional measurement a conclusion cannot be reached at this point.
Need for Further Study

This study sdggests many additional areas needing-further attention.
The linear programming model is used -in this study to maximize 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 increésing‘energy prices on the profit maximizing solution.
This analysis, ?omp1eted using variable price programming, could trace
the relationship between the price of fossil fué] energy, the amount of
energy used and the crops produced.

The analysis was completed assuming natural gas is available to
pump irrigatﬁon water. However, the natqra] gas available to agricul-
ture may‘be reduced. Thus another extengion of the analysis should

consider the effect of using alternative irrigation fuels (electricity

or diesel) on net returns and fossil fuel energy used. Furthermore,
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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.

| 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 productioh in the study area over the long
run. These results should be useful to economists, policy-makers and
farm managers to better understand the energy situation and its imp]i;

cations for agricultural production.
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APPENDIX A

ENTERPRISE BUDGETS FOR SPECIFIED CROPS UNDER
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IRRIGATED REDUCED TILLAGE METHODS
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TABLE XXXVI

DRYLAND WHEAT, CLAY LOAM SOIL

CATEGORY UNITS PRICE  QUANTITY  VALUE
. 'y - ot -—
PROCUCT ION:
WHEAT 8U. 2,050 164500 33, 82
GRAZING. AUNS 10.000 0.350 3.50
TCTAL RECEIPTS 37,32
OPERATING INPUTS: _ o i
WHEAT SEED BU. 5.000 0.750 3.75
NITROGEN o LBS. 0.140  60.000  8.40
CUSTOM COMBINE . . ACRE 9.800 1.000 9. 80
CUSTOM HAULING = . . BU. 0.100 16,500 1. 65
TRACTOR FUEL COST . ACRE 0.78
TRACT REPAIR COST ACRE 0.38
TRACTOR LUBE COST ACRE - 0. 12
EQUIP REPAIR COST ACRE 0.27
TOTAL OPERAT ING COST 25.14
—— - ! - . - - -~ -
RETURNS TO LAND,LABOR,CAPITAL \MACHI NERY ,
OVERHEAD, RISK  AND MANAGEMENT 12.18
CAPITAL COST: ' '
ANNUAL CPERATING CAPITAL 0.100  10.732 1,07
TRACTOR INVESTMENT 0.100 5.550 0. S6
EQUIPMENT INVESTMENT 0.100 5.054 0.60
TOTAL INTEREST CHARGE 2,22
RETURNS TO LAND, LABOR, MACHINERY,
OVERKEAD, RISK AND MANAGEMENT 9. 96
OWNERSHIP COST: (BEPRECIAT ION,
TAXESy INSURANCE)
TRACTOR 0OL. 0.66
EQU IPMENT DoL. 0.93
TOTAL CWNERSHIP COST o 1o 59
RETURNS TO LAND, LABOR, OVERHEAD,
RISK AND MANAGEMENT 8. 37
LABCR COST: o
MACHINERY LABOR - MR 3,000 0.574 1. 72
TOTAL LABOR COST 1.72
RETURNS TO LAND, OVERHEAD,
6.65

RISK AND MANAGEMENT

PANHANDLE ENERGY BUDGETS

ENTERPRISE 76 AREA AND COUNTY )2 DETAIL Q0 IRIG.

LEVEL Q LANO CLASS )

GRAZING 3 MACH. CCMP. _1 IRIG. SYSTEM Q PRICE VECT 1 INDIV. NUMBER _Q

ANNUAL CAPITAL MONTH: 6
DATE PRINTED: 03/05/75
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1 2 3 &4 5 6 1 6 9 10 1 12 13 14 15 16 17 18
JAN FEB MAR APR MAY JUN ML AUG .SEP. OCT- NOV DEC - PRICE WEIGHT UNIT ITEM TYPE CONT
LINE . . Bl . o CODE CODE
PROCUCT 10N : NUMBER OF UNITS
LWHEAT .. 060 -0a0 0s0 0sC D0u0 16450 00 - 0s0 0.0 ©0s0 0s0 0.0 20050 0.0 - 2o 76« 2. Os
2 GRAZING 0005 0505 005 0.0 0.0 0a0 0.0 0.0 0.0 00 0.10 0,10 10.000 0.0  10. 89. 2. 0.
OPERATING INPUTS T RATE/UNIT o PRICE  NUMBER UNIT ITEH TYPE CONT
- UNITS CODE CODE
11 WHEAT SEED © 000 0.C 0e0 0.0 0.0 .0.0 0.0 0.0 0.75 00 0.0 0.0 5.000 0.0 2. 176, 3. 0.
12 NITROGEN 0.0 0.0 0.0 0.0 0.0 0.0 0,0 60000 0.0 00 0.0 0.0 0.140 0.0 12. 2ll. 3. 0.
13 CUSTOM CONBINE '~ 0.0 .00 0s0 0e0- 0.0 1.00. 0e0 0.Q 00 0.0 0.0 0.0 9.800 0.0 7. 305. 3. 0.
14 CUSTON FAULING - 0.0 .0.0. 0.0 0.0 0.0 16.50 0.0 0.0 0.0 0.0° 0.0 0,0 0.100 0.0 2. 306, 3. O,
MACHINERY REQUIREMENTS TINES QVER XKXXX  XXXKX POMER MACH TYPE CONT
. v UNIT COGE
38 SWEEP 040 ' 040, 0s0 0e0 0.0 100 0.0 1.00 0.0 0s0 0.0 0.0 0.0 0.0 4o 4le 4e O,
39 ROD WEEDER 0.0 0,0. 0.0 0.0 040 00 0.0 0.0 1.00 0.0 0.0 0.0 050 0.0 4. S9. 4. 0.
40 ORILL WO/FERT €.0. 0.0 0.0 0.0 0.0 0.0 0.0 0:0 1.00. 0.0 0.0 0.0 0.0 0.0 4. 6l. 4. 0.
41 ANHYDROUS APPLIC' 020 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4e T3, 4 0.
PANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
AR EQUIPMENT COMPLEMENT = 1
#64N0 NANE CHANGES HAVE BEEN STORED WITH THIS BUDGETss»
*4#%NO COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET®+#
: WONTFLY SUMMARY OF RECEIPTS AND EXPENSES
CATEGORY UNIT  JAN  FEB  MAR  ASR  MAY  JUN  JUWL  AUG  SEP  OCT  NOV  DEC ToTaL
TOTAL RECEIPTS ACRE = 0450 * 0.50 0.50 0.0 0.0 33.82 . 0.0 0.0 0.0 0.0  1.00 1,00 37.32
TOTAL EXPENSES ACRE. 0,0 0.0 0.0 0s0 0.0 11.80 0.0 8,75 458 0.0 0.0 0.0 25.14
RETURNS TG LANDs LABOR, CARITAL, MACHINERY,. CVERHEAD, RISK, AND NANAGEMENT 12.18
ANNUAL CAPITAL ooL. 00 0.0 0.0 0.0 0.0 0.0 00  Te29 3e44 0.0 0.0 0.0 10.73
"UABGR REQUIREMENTS BY NONTH
MACHINERY LABOR  ° HR. 040 0.0 0.0 0.0 0.0 012 0,0 0412 0.33 0.0 0.0 0.0 0.57
T"""NACHINERY FIXEC AND VARIABLE COSTS PER HOUR TOTAL
MACHINE CODE DEPR INSUR. TAX  TOTAL FIXED REPAI® FUEL LUB.  VARIABLE  INT.  I=/TIME
TRACTOR(4 § 4 . 1.08 0.06 0.16 1.27 0.72 1449 0.22 2044 1.06 1.00
SWEEP . a“ 2.12 0409 0.26 2.48 0.83 0.0 0.0 0.83 1.57 9.10
ROD WEEDER .59 :  0.80 0-04 0.10 0.93 0.21 0.0 0.0 0.21 0.60 0.09
DRILL WO/FERT 61 1468, 0.07 0.21 1.93 0.44 0.0 0.0 Ouh 1.24 0.18
ANKYDROUS APPLIC . 73 . 0.56 0.03 0.07 0.66 0.37 0.0 0.0 0.37 0,43 0.26
1TEM TIMES LABOR MACHINE FUEL,OIL,LUB., FIXED COSTS
OPERATION NO. OATE QVER HOURS HOURS AEPAIR PER ACRE PER ACRE
SWEEP TTTTTTTa,a1. AUG . 1400 0.122 0,101 0e35 Y]
ROD WEEDER 4059° SEP  1.00 O0.114 0.09 0.27 0.39

SWEEP 49%1 JUN 1 Rads ~0ab2
Tor . 0.5T4 00474 - 1.54 2.74

DRILL HWF?IT 4961 SEP 1.03 0.217 04179 0 56 1.03
00 _.
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TABLE XXXVII
DRYLAND WHEAT, SANDY LOAM SOIL

CATEGORY UNITS PRICE  QUANTITY  VALUE
PRODUCT IGN: _ : _
WHEAT : BU . 2.050 16.500 13, 82
GRAZING : AUMS 10.000 0.350 3.50
TOTAL RECEIPTS 37.32
OPERATING -INPUTS:
WHEAT SEED . 8u. » 5,000 0.750 3.75
NITRCGEN LBS. 04140 60. 000 . 8440
CUSTOM COMBINE ACRE 9.800 1.000 9.60
CUSTOM. HAUL ING BU. ‘ 0. 100 164500 1.65
TRACTOR FUEL .COST ACRE , 0. 78
TRACT REPAIR COST ; ACRE 0.38
TRACTOR LUBE COST . ACRE ' 0. 12
EQUIP REPAIR COST" . ACRE 0a 27
TOTAL OPERATING COST = 25.14
RETURNS TO LAND;LABBR)CARITAL yMACHINERY 5 o
ovsnuiao.alsx.nun NANAGEHENT S 12.18
CAPITAL COST: , ,
ANNUAL OPERATING CAPITAL 0.100 10,732 1. 07
TRACTOR INVESTMENT - 0. 100 5.550 0. 56
EQUIPMENT INVESTMENT 0.100 5.954 0460
TOTAL INTEREST CHARGE' 2. 22

RETURNS TO LAND, LABOR, MACHKINERY,

OVERHEAD, RISK AND MANAGEMENT : 5.96
OWNERSHIP COST: (DEPRECIATION, '
TAXESy INSURANCE)

TRACTOR - DGL. 0.66

E QU IPMENT DoL. : 0.93
TOTAL CHNERSHIP COST ‘ 1. 59
RETURNS TC LAND, LABCR, OVERHEAD,

RISK AND MANAGEMENT _ 8.37

LABCR COST: . o '

MACHINERY LABOR . - HRa 3.000 0.574 1.72
TOTAL LABCR COST . 1.72

—————— . - - - - - - -

KETURNS TO LANDy OVERHEAD,
RISK -AND MANAGEMENT : 6465

PANHANOLE ENERGY . BUDGETS

ENTERPRISE I& AREA AND COUNTY 12 DETAIL 00 IRIG. LEVEL O LAND CLASS §
GRAZING 3 MACH. COMP. _1 IRIG. SYSTEM Q PRICE VECT 1 INDIV. NUMBER _Q0
ANNUAL CAPITAL MONTH: &

DATE PRINTED: 03/05/75
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s 6 s 10 11 12 13 14 15 16 17T 18
. JAN . FEB. MAR APR  MAY JUN JUL AUG SEP OCT NOV DEC  PRICE WEIGHT UNIT ITEM TYPE CONT
LINE O . - : CUDE CONE
PREDUCTICN o . NUMBER OF UNITS
1 WHEAT . 060 060 0.0 0e0 00 16s50 0.0 0.0 0.0 0s0 0.0 0.0 2,050 0.0 2. The 2. 0.
2 GRAZING 0.05 0.05 0,05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 010 0.10 13.000 0.0 10. 8%, 2. 0.
OPERATING. INPUTS RATE/UNIT o PRECE  NUMBER UNIT ITEM TYPE CONT
L UNITS CUDE CODE
11 WHEAT SEED . 040 0.0 0 0.0 0.0 0.0 0.0 0.0 0:75 0.0 0.0 0.0 5.000 0.0 2. 176e 3, O,
12 NITROGEN © 0s0 0.0 0¢0°. 060 0.0 0.0 0.0 60,00 0e0 0.0 0.0 0.0 0u140 0u0 12, 2Ly 3. 0.
13 CUSYOM COMBINE 060 -0s0 Qo0 0.0 0.0 1,00 0.0 900 0.0 0.0 0.0 0.0 9,800 0.0 7, 305 3. 0.
14 CUSTOM HAULING - 0.0 0.0 0 0Oed 0.0 16.50 0.0 . 0.0 0.0 0.0 0.0 .0,0 0,100 0.0 2. 306. 34 0,
MACHINERY REQUIREMENTS TINES OVER XXXXX  XXXXX POWER MACHM TYPE CONT
o UNIT C3DE
38 SWEEP 0,0 0s0 0.0 0,0 1,00 0.0 1.00 0e0 0,0 0.0 0,0 0.0 Q.0 4s  4le 4o O
39 ROD WEEDER 0.0 0.0 0.0 0.0 00 00 040  1.00. 0.0 0.0 0.0 0.0 0.0 4 54 A 0.
40 CRILL WO/FERY 0.0, 0.0 0.0 0.0 0.0 0.0 0.0 1.00 D.0 0.0 0.0 0.0 0.0 4 Gle 4e .0
41 ANHYDROUS APPLIC 0.0 040 0,0 040 040 0.0 0.0 00 040 0,0 0.0 0.0 0.0 4o T)e 4u Qe
PANHANOLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
EQUIPMENT COMPLEMENT L
#$%NG WAME CHANGES HAVE BEEN STORED WITH THIS BUDGET#se
wewNO COMPLEMENT CHANGES WAVE BEEN STORED WITH THIS BUDGET+ss
' WONTHLY SUNMARY OF RECEIPTS AND EXPENSES .
CATEGORY UNIT JAN FEB MAR APR MAY . JUN . JUL AUG SEP ocy NOY nec TuvAL
TQTAL RECEIPTS ACRE 0450 0,50 Cs50 0.0 0.0 33.82 0.0 0.0 0.0 0.0 1.00 1.00 37.32
TOTAL EXPENSES ACRE 0.0 0.0 0.0 0.0 0s0  11.80 6.0 8475  4.58 0.0 0.0 0.0 25.14
RETURNS TO LANDy; LABOR, CAPITAL, MACHINERY, OVERHEAD, RISK, AND MANAGEMENT 12.18
ANNUAL CAPITAL DOLe 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.29 3.4% 0.0 0.0 0.0 10.73
LABUR REQUIREMENTS BY NONTH ) T
MACHINERY LABOR HR. 0.0 0.0 0.0 0.0 0.0 0.12. G401 0.2 0.33 0.0 0.0 n,0 0.57
" RACHINERY FIXED AND VARIABLE COSTS PER HOUR : FOTAL
MACHINE CODE DEPR INSUR. TAX . TOTAL FIXED REPAIR FUEL LUB. VARIARLE INT. HR/TIME
TRACTOR(4 ) 4 1.05 0,06 0el6 1.27 0.72 1449 0.22 2444 1.06 1. 00
SWEEP 41 212 0.09 Ce26 2448 0,03 0.0 0.0 0.83 1.57 0.10
ROE WEEDER 59 0.80 0.04 0.10 0,93 0.21 0.0 0.0 0.21 0.60 0.09
DRILL WO/FERT 61 1465 0.07 0.21 1.93 0.44 0.0 0.0 Vakte 1.24 0.18
ANHYDROUS APPLIC 73 0.56 0.03 0.07 0.66 0.37 6.0 0.0 0.37 0.43 n.26
1TEM TIMES LABUR MACHINE FUEL,OTL,LUB.,. FIXED COSTS
OFERATION NO. . DATE OVER HOURS HOURS REPAIR PER ACRE PER ACRE
SWEEP 404l AUG 1400 0.122 0.101 0.35 0.87
ROD WEEDER 4059 SEP  1.00 0.114 0,094 . 0e27 0.39
DRILL 'WO/FERT 4961 SEP  1.00 0,217 0179 0456 1.03
SWEEP 4y41l JUN  1.00 _Q.122 0433 ~Dab1
TOTAL 0.574 0,474 1.54 2.74




TABLE XXXVIII
DRYLAND GRAIN SORGHUM, CLAY LOAM SOIL

CATEGORY. . UNITS PRICE QUANTITY VALUE
PRODUCT IGN: .

MILC . Co : CHT. 2,340 11.000 25. 14

MILO STUBSBLE AUNS 6.000 0.750 4.50
TOTAL RECEIPTS : . 30. 24
OPERAT ING INPUTS: . :

MILO SEED LBS. 0.270 4. 000 1.08

CUSTOM COMBINE . . . ACRE 10,000 1,000 .10. 00

CUSTOM HAUL ING i CuTe. 0.100 11.00¢ 1.10

TRACTCR FUEL COST . ACRE . 1. 62

TRACT REPAIR COST ' . . ACRE . 0.79

TRACTOR LUBE COSV - ACRE 0.24

EQUIP REPAIR COST ‘ ACRE" ' : 0.37
TOTAL OPERATING COST - 15.21
RETURNS TC LANDyLABOR, CAPIT AL yMACHINERY,

OVERREADyRISKyAND: MANAGEMENT 15.03

CAPITAL COST: . . . .

ANNUAL OPERATING CAPITAL 0.100 1.626 0.16

TRACTOR INVESTMENT 0.100 11.563 le 16

EQUIPMENT INVESTMENT 0. 100 71.957 0.80
TCTAL INTEREST CHARGE - ‘ ' 2.11

- - » - - - - P T A -

RETURNS TO LAND, LABOR, MAGHINERY, :
OVERMEAD, RISK AND MANAGEMENT 12.92

OWNERSHIP COST: (DEPRECIATION,
TAXES, INSURANCE}

- oo - -

TRACTOR "DOL. v 1. 38

EQUIPMENT ~ DOL . 1.26
TOTAL CWNERSHIP COST _ 2.65
RETURNS TC LAND, LABOR, OVERHEAD,

_ RISK AND MANAGEMENT » 10, 27
LABCF COST: '

MACHINERY LABOR . HR, 3,000 1.195 3,59
TOTAL LABOR COST - 3.59

- - e - - -

KETURNS TC LAND, OVERHEAD,
RISK AND MANAGEMENT 6.69

PANHLANELE ENERGY BUDGETS

ENTERPRISE 73 AREA AND COUNTY 10 DETAIL Q0 IRIG. LEVEL Q LAND CLASS 5
GRAZING Q FMACH. CCMP. _)1 IRIG. SYSTEM O PRICE VECT } INDIV. NUMBER _}
ANNUAL CAPITAL MONTH:10
DATE PRINTED: 03705715
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1 2 3 4 5 [ 7 ] 9 10 11 12 13 14 15 16 17 18
JAN FEB ~ MAR APR HAY JUN JutL AUG SEP ocr NV DEC PRICE WEIGHT UNIY ITEM YYPE CONT
LINE . . CODE CaNE
PRODUCTION . ) NUMBER OF UNIYS .
1 NILD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.00 0.0 0.0 2.340 0.0 6. 73, 2. 0.
2 NILO STUBBLE 0.0 0.0 0.0 0.0 0.0 Q.0 0.0 0.0 0.0 0.25 0.50 0.0 6.000 0.0 10, 157, 2. 0.
* GPERATING INPUIS RATE/UNIT PRICE  NUMBER UNIT ITEM TYPF CONT
; UNITS CODE CODE
11 MILO SEED .00 0.0 0.0 0.0 0.0 4400 0.0 0.0 0 0 0.0 0.0 0.0 0.270 0.0 12. 173. 3. Oa
12 CUSTOM COMBINE .0+0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 10.000 0.0 Te 30%. 3. e
13 CUSTOM HAULING. 0.0 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.00 0.0 0.0 0.100 0.0 16. 306, 3. Qe
MACHINERY IEQUIIEIIENT.S . TIMES DVE‘R ' XXXXX XXXXX POWEK MACH TYPE CONT
. UNIT CDDE
38 CFFSET DISK 0.0 0.0 1.00 1..00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4o 3Te 4 O
39 CHISEL Qe0 . Qe 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 by 420 &, 0.
40 OFFSET DISK 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4o 37, 4. Qe
41 CULTIBEDDER PLNT 0.0 - Q0.0 0.0 0.0 0.0 100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G 670 4. 0.
42 ROW CULTIVATOR .0 (9] 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 c.0 0.0 4 45, 4. Q.
PANHANDLE ENERGY BUDGETS HACHINERY COMPLEMENT 1
EQUIPMENT COMPLEMENT 1
*45N0 NANE CHANGES HAVE BEEN STORED WITH THIS BUDGET##s
*%4NC COMPLEMENT CMANGES HAVE BEEN STOURED WITH THIS BUDGET*®»
" MNTH(' SUMMARY DF RECEIPTS AND EXPENSES
CATEGORY UNIT JAN FEB ' MAR APR MAY JUN Jut AU EP ccr Nav DEC TOTAL
TOTAL RECEIPTS ACRE 0.0 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 2T.24 3.00 .0 30.24
TOTAL EXPENSES ACRE 0.0 1.00 0.40 2.0l 0.70 0. 0.0 11.10 0.0 0.0 15,21
RETURNS TQ LARD, LABOR, CAPIT AL, lucnmilv. OVERHEAD, nlsx. AND MANAGENENT 15.03
ANNUAL CAPITAL DOL « 0.0 0.0 0.58 0.20 0.0 0a67 0.7 0.0 0.0 0.0 0.0 0.0 le63
. LABOR REQUIREMENTS BY MONTH
MACHINERY LABCR HR. «0 0.0 G4l 0016 0.0 Q.34 0.29 0.0 0.0 0.0 0.0 0.0 1.20
RACHINERY FEXED AND VARIABLE COSTS PER HOUR TOTAL
MACHINE CCOE DEPR INSUR. TAX  TOTAL FIXED REPAIR FUEL LUB. VARIABLE INT. HR/TIME
TRACTOR(4) 4 1405 0406 O.16 127 0.72 1449 0.22 2.44 1.06 1.00
OFFSET OISK 37 l.66 0.07 0.21 l.9¢ 0.43 0.0 0.0 063 Le24 0413
CHISEL 42 0452 0402 0.06 0.6l Oul4 0. 0 0.0 Ol 0.39 0421
OFFSET DISK 37 1.66 0.07 0.21 1.94 0.43 0.0 0.0 0.43 1.24 0.13
CULTIBEDDER PLNT 67 1.24 0.05 0,13 1e42 0.77 0.0 0.0 0.77 0.82 0415
ROW CULTIVATOR 45 060 0403 0.07 0.70 0.25 0.0 0.0 0425 0,45 0424
ITEM TIMES LABOR MACHINE FUEL,OIL,LUBsy FIXED COSTS
OPERATION NO. DATE OVER HOURS HCOURS REPAIR PER ACRE PER ACRE
BFFSET DISK 4937 MAR  1.00 . 04157 0.129 0.40 0. 74
CHISEL : 4142 MAR 1,00 0.254 0.210 0459 . 0.5
OFFSET DISK 4937 APR 1,00 0.157 0.129 0.40 0.74
OFFSET DISK 4¢37 JUN  1.00 0.157 0.129. Qe 40 Q4
CULTIBEDDER PLNT 4,67 JUN 1.00 0.184 0.152 0.52 0.73
RCW CULTIVATOR 4045 JUL  1.00 _0.208 0,238 -0.20 ~0.B2
TOTAL 1.195 0.988 3.03 4460
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DRYLAND GRAIN SORGHUM, SANDY LOAM SOIL

CATEGORY UNITS PRICE QUANTITY  VALUE
PROCUCT ICN: ; ‘ ‘ '
MILO . . CHT. 2.340 21,000 49, 14
MILO STUBBLE AUMS 6. 000 0.750 %.50
TGTAL RECEIPTS : 53. 64
OPERAT ING INPUTS:
MILO SEED : L8S. 0.270 4000 1. 08 -
NITROGEN . - LBS. 0.140  50.000 . 7.00
INSECTICIDE = ACRE . 2.200 1.000 2.20
CUSTCM CCNBINE ACRE 10.000 1. 000 10. 00
CUSTOM HAULING . _ CHT. 0.100  21.000 2.10
TRACTOR FUEL COST AC RE 1.62
TRACT REPAIR COST : ACRE 0. 79
TRACTOR LUBE COST. . "ACRE 0.24
EQUIP REPAIR COST , ACRE 0. 37
TOTAL OPERATING COST , 25.41
— - . e e e e e e e e
RETURNS TC LAND,LABOR, CAPIT AL ,MACHINERY,
OVERHE AD,RISK, AND_MANAGEHENT 28.23
CAPITAL COST:
ANNUAL GPERATING CAPITAL 0.100 54093 0.51
TRACTOR INVESTMENT 0.100  11.563 1.16
ECUTPMENT INVESTMENT 0,100 7.957 0. 80
TGTAL INTEREST CHARGE , 2. 46
RETURNS TO LAND, LABOR, MACHINERY,
OVERHEADs RISK AND MANAGEMENT 25. 77
CWNERSHIP. €OST: (DEPRECIATION.
TAXES, INSURANCE)
TRACTOR , poL. 1.38
€ CUTPMENT DOL. 1.26
TOTAL CWNERSHIP COST _ 2.65
RETURNS TC LAND, LABCR, OVERHEAD, ' '
RISK AND MANAGEMENT , ‘ 23.13
LABCR COST: L
MACHINERY LABOR - HR. 3.000 1.155 3.59
TOTAL LAEOR COST : 3.59
RETURNS TG LAND, OVERHEAD,. '
RISK AND MANAGEMENT 19.54

PANHANCLE ENERGY BUDGETS

ENTERPRISE 73 AREA AND COUNTY 10 DETAIL Q0 IRIG. LEVEL Q LAND CLASS 8
GRAZING Q0 MACH. COMP. _L IRIG. SYSTEM Q PRICE VECT 1 INDIV. NUMBER _Q

ANNUAL CAP JTAL MONTHI1O0
DATE PRINTED: 03/05775
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ROW CULTIVATOR 4945  JUL 1.00 _0.28§8 .0a238 0270 ~0.89
TOV AL . 1.195 0.988 3.03 4460

1 2 3 4 5 . 7 10 11 12 13 14 15 16 i7 18
JAN | FEB  MAR APR ™ MAY  SUN.. JuL OCT NOV.  DEC PRICE WEIGHT UNIT ITEM TYPE CONT
LINE . - . CODE COUE
PRGLUCT 10N NUMBER OF UNITS
1 MILD 0e0 040 0.0 0s0 040 060 040 0e0  0e0 21,00 0.0 0.0 2.340 0.0 160 T3. 2. 0.
2 MILQ STUBBLE 0,0 0.0 0.0 0.0 0,0 G0 0.0 0.0 0.0 025 0.50 0.0 6.000 0.0 10. 157, 2. 0.
* OPERATING INPUTS : RATEZUNIT' ) ; PRICE  NUMBER UNIT ITEM TYPE CONT
Co . UNITS CODE CODE
Ll MILO SEED | 0e0 0.0 0.0 0.0 0.0 4,00 0.0 0.0 0.0 0,0 0.0 0.0 0.270 0.0 120 173. 2. 0.
12 MTROGEN {060 0e0 0e0 040 50400 0e0 0.0 0.0 0.0 0.0 0i0 0.0 0140 0.0 12, 211. 3. 0.
13 INSECTICIDE $0s@ 0e0 0.0 0.0 0.0 0.0 1400 0.0 0.0 0.0 0.0 0.0 2.200 0.0 7. 240. 3. Q.
14 CUSTOM COMBINE - -0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 1.00 0.0 ,L 0.0 10.000 0.0 7. 305, 3. 0.
15 CUSTOM HAULING . 0490 - 0s0 0e0 040 0.0 040 .0.0 Qo0 0.0 21400 00 0.0 0e100 0.0 164 3060 3. 0.
MACHINERY REQUIREMENTS TINES OVER KXKXX ~ XXXXX PIWER MACH TYPE CONT
. UNIT COLE
38 QFFSET DISK . . 0e0 0s0 1.00 1,00 0,0 TG0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 37. 4. 0.
39 CHISEL 040 0.0 1,00 0.0 0.0 040 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 4 4. 4 0.
40 ‘OFFSET DISK 0.0 0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4. 37, 4. 0.
41 CULTIBEDDER PLNT 0e0 040 0s0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4. 674 4o O,
42 ROW CULTIVATOR: 0.0  0e0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4e 454 4o 04
PANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
. EQUIPMENT COMPLEMENT 1
#0% N0 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET#&+
¢+ N0 COMPLEMENY CHANGES HAVE BEEN STORED WITH THIS BUDGET##*#
MONTHLY SUMMARY OF RECEIPTS AND EXPENSES
. CATEGORY UNIY JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC TOTAL
TOTAL RECEIPTS ACRE 0.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 50.64 3,00 0.0 53,64
TOTAL EXPENSES ACRE 0.0 0.0 1.00 0.40 7,00 2,01 " 2.90 0.0 0.0  12.10 Q&0 0.0 25.41
RETURNS TO LAND, LABOR, CAPITAL, MACHINERY, OVERHEAD, RISK, AND MANAGEMENT 28.23
ANNUAL CAPITAL DoL. 0.0 0.0 0.58 0.20 2.92 0s67 0.72 0.0 0.0 0.0 0.0 0.0 5.09
R LABOR REQUIREMENTS BY MONTH
MACHINERY LABOR . 0.0 0.0 0.4l 0,16 0.0 0.3% 0,29 0.0 0.0 0.0 0.0 0.0 1.2¢
. FACHINERY FIXEC AND VARIABLE COSTS PER HOUR TOTAL
MACHINE CODE.. DEPR INSUR. TAX  TOTAL FIXEOD REPAIR FUEL Lus. VARTABLE INT. H/TIME
TRACTOR(%) L h 1.08 0.06 0.16 127 0.72 1.49 0.22 244 .06 1.00
OFFSET DISK 37 . lebs 0.07 0.21 1.94 0.43 Q0 0.0 .43 Lo 24 9.13
CHISEL - . 42 0.52 0.02 0406 0.61 0.4 0.0 0.0 0.14 0439 2,21
OFFSET DISK 37 1.66 0.07 0.21 1. 94 Co43 0.0 0.0 0.43 1.26 2.13
CULTIBEDDER PLNT &7 124 0.0% 0,13 Le42 0. 17 0,0 0.0 0.77 0.82 0,15
ROW CULTIVATOR 43 0.60 0.03 0.07 0.70 0.25 0.0 0.0 0.25 0e45 Q.24
ITEM - TIMES LABOR MACHINE FUEL,GCILsLUB.y FIXED COSTS
OPERAT.10N NO. DATE OVER HOURS HOURS REPAIR PER ACRE PER ACRE
OFFSET DISK 4937 MAR 1,00 0.157 0.129 0.40 0.74
CHISEL 4942 MAR . 1.00 0.2%&" 0.210 0.59 0.75
OFFSET D1SK 4y37 APR  1.00 0,157 0.129 0440 0. 74
OFFSET DISK 4937 JUN 1,00 0.157 0.129 0.40 0.T4
CULTIBEDDER PLNT- 4,67 JUN 1.00 Q.184 0.152 0.52 0.73




TABLE XL

DRYLAND SMALL GRAIN GRAZE-OUT, CLAY LOAM SOIL

CATEGORY UNITS PRICE  QUANTITY  VALUE
PROCUCT ION:

GRAZED WHEAT AUMS 10,000 2,400 24. 00
TOTAL RECEIPTS . 24.00
CPERATING INPUTS: ' ‘

WHEAT SEED 8U. 5.000 1.009 5,00

NITROGEN LBS. 0.140  30.000 4420

PHOSPHATE LBSe . 0,250 30,000 7. 50

TRACTOR FUEL COST ACRE 1.20

TRACT REPAIR COST ACRE 0. 58

TRACTOR LUBE COST ACRE 0.18

EQUIP REPAIR COST . ACRE 0.25
TCTAL CPERATING COST : 18,91
RETURNS TG LAND,L ABOR, CAP ITAL ,MACHINERY,

CVERHEADRISK,AND MANAGEMENT 5. 09
CAPITAL COST: R

ANNUAL CPERATING CAPITAL 0. 100 14.817 1.48

TRACTOR INVESTMENT 0.100 8.558 0.86

ECUTPMENT INVESTMENT 0.100 64203 0,62
TOTAL INTEREST CHARGE 2. 96
RETURNS TC LAMND, LABCR, MACHINERY,

OVERHEAD, RISK AND MANAGEMENT 2.13
OWNERSHIP COST: (DEPRECTIATICN,
TAXES, INSURANCE)

TRACTOR poL. 1.02

ECUI PMENT 0oL . 0. ST
TOTAL CWNERSHIP COST . 1.99
RETURNS TQ LAND, LABOR, OVERHEAD,

RISK AND MANAGEMENT 0.14
LABCR COST: o

MACHINERY LABOR HR. 3.000 0.885 2.65
TOTAL LABCR COST 2,65
RETURNS TG LAND, OVERHEAD,

RISK AND MANAGEMENT -2.51

PANHANCLE ENERGY BUDGETS

ENTERPRISE 89 AREA ANC COUNTY 10 DETAIL QQ IRIG.

GRAZING § MACH. COMP, . _1 IRIG.
ANNUAL CARITAL MONTH: .6
DATE PRINTED: 03/05/75

LEVEL 0 LAND CLASS )
SYSTEM 0 PRICE VECT 1 INDIV.

NUMBER _L
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0,731 .

12 3 4 5 6 7 s 10 11 12 13 1% 15 16 11 18
JAN - FEB NAR APR MAY JUN JUL AUG SEP OCT NOV DEC PRICE WEIGHT UNIT ITEM TYPE CONT
LINE O CODE CODE
PRODUCTICN : NUNBER OF UNITS )
1 GRAZED WHEAT - ' : 0,06 - 0406 0.32 0.82 0.50 0.0 0.0 0.0 0.0 0. 0,32 0.32 10.000 0.0 10, 76, 2. 0.
. OPERATING INPUTS B RATE/UNIT PRICE  NUMBER UNIT ITEM TYPE CONT
: . ’ UNITS CODE CODE
11 WHEAT SEED 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0° 0.0 5.000 0.0 2. 176, 3, 0.
12 MTROGEN .. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0 0.0 0.140 0.0 2. 2ll. 3. 0.
13 FHOSPHATE 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 30,00 0.0 0.0 0.0 0.0 0.250 0.0  12. 2l4s 3. 0.
MACHINERY REQUIREMENTS TINES OVER o XXXXX  KXXXX POWER MACH TYPE CONT
) . UNIT COUE
38 -CHISEL 0.0 0.6 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4u 42e 4e 0.
39 TANDEM DISK 0i0 . 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4o 35. 4. 0.
40 SWEEP - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0,0 0.0 0.0 0.0 0.0 0.0 4 41, 4. 0.
41 ROD WEEDER 0.0 0.0, 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4. 5%. 4 0.
42 CRILL WO/FERT. Qo0 .. 0.0. 0a0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4. 81, 4. 0.
PANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
: EQUIPNENT COMPLEMENT 1
*#4M) NAME CHANGES HAVE. BEEN STORED WITH THIS BUDGETS#*
#44M0 COMPLENENT CHANGES HAVE BEEN STORED WITH THIS BUDGET**s
T WONTHALY SUMMMY OF RECEIFTS AND EXPENSES
CATEGORY UNIT JAN  FEB  MAR  APR  NAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC ToTAL
TCTAL RECEIPTS ACRE . 0460 0,60 3.20 8.20 5.00 0.0 0.0 0.0 0.0 0.0  3.20 3.2C 24000
TQTAL EXPENSES ACRE 040 0.0 0.0 0s0 0.0 ~ 0.59 0.43 12.05 5.83 0.0 0.0 0.0 18291
RETURNS TD LANDs LABOR, CAPITAL, MACHINERY, OVERKEAD, RISK, AND MANAGEMENT 5.09
ANNUAL CAPITAL oL, 0.0 0.0 0.0 0.0 0.0 0.0 0.40 10.04 4.38 0.0 0.0 0.0 14.82
“UABOR REQUIREMENTS BY WONTH
MACHINERY LABOR wm. . . 0.0 0.0 0.0 0,25 0.8 0.1z 0.3 0.0 0.0 0.0 .58
' “NACHINERY FIKED AND VARIABLE COSTS PER HOUR TOTAL
MACHINE CODE . DEPR INSUR, TAX . TCTAL FIXED REPAIR FUEL LUB.  VARIABLE  INT.  HR/TIME
TRACTOR (4 ) r 1.05 0.06 0.16 1.27 0.72 1e49 0.22 2.44 1.06 1.00
CHISEL 42 0.52 0.02 0.06 0.61 0.14 0.0 0.0 0.14 0.39 0.21
TANCER DISK 35 . 0.91 0.04 0.1 1.06 0.2¢ 0.0 0.0 0.24 0.68 a1y
SWEEP a1 2.12 0.09 a.26 2.48 0,83 0.0 0.0 0.33 1057 0.10
ROD WEEDER 59 0.80 0. 04 0.10 0.93 0.21 0.0 0.0 0.21 0160 0.09
ORILL WO/RERT 61 1.65 0.07 0-21 1.93 0,48 0.0 0.0 Dass 1026 .18
: .
ITEN TINES LABOR MACHINE FUEL,OIL,LUB., FIXED COSTS
GPERATION < ODATE OVER HOURS HOURS REPAIR PER ACRE PER ACRE
TANTEH DISK "4.35, JUL. 1,00 0.179 0.148 s 564
SWEEP 4041 AUG 1.00 0.122 0.101 0.35 0,67
ROD WEEDER 4,59 SEP  1.00 0.114 0.09% 0.27 0.39
ORILL WO/FERT 4351 SEP  1.00 0.217 0.179 0.56 1.03
CHISEL 4042 JUN  1.00 _Qa254 059 -0u15
ToTaL 0.885 2.21 346




TABLE XLI
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DRYLAND SMALL GRAIN GRAZE-OUT, SANDY LOAM SOIL

CAT EGORY _ o ’ UNITS PRICE  QUANTITY  VALUE
PRODUC TION: S ' o '
GRAZED WHEAT : AUMS 10.000 2.400 24400
TOTAL RECEIPTS ' - 24s 00
OPERAT ING INPUTS: _ . .
WHEAT SEED - BU. 5.000 1.000 5. 00
NITROGEN . LBS. - 0.140 - 30,000 4.20
FFOSPHATE LBS. 0.250  30.000 . 7.50
TRACTOR FUEL COST S ACRE 1.20
TRACT REPAIR COST . ACRE 0.58
TRACTOR LUBE COST ACRE 0.18
EQUIP REPAIR COST , ACRE 0. 25
TOTAL CPERATING COST ' _ : 18.91
RETURNS TO LAND,L ABOR » CAP IT AL , MACHINERY,
OVERFEAD,R ISK¢AND MANAGEMENT 5.09
CAPITAL €OST: o
ANNUAL CPERATING CAP ITAL 0.100  14.817 1.48
TRACTOR ENVESTMENT . 0.100 8.558 0. 86
EQUIPMENT INVESTMENT 0.100 6.203 0.62
TOTAL INTEREST CHARGE 2.96
RETURNS TO LAND, LABOR, MACHINERY, ' ‘
OVERFEAD, RISK AND MANAGEMENT 2.13
UWNERSHIP COST: (DEPRECIATION,
TAXES, INSURANCE)
TRACTOR DOL. 1.02
EQU IPMENT f : poL. 0.97
TOTAL CWNERSHIP COST N 1. 99
RETURNS TC LAND, LABOR, OVERHEAD,
RISK AND MANAGEMENT 0. 14
LABCR COST: ' . v
MACHINERY LABOR HR . 3,000 0.885 2. 65
TOTAL LABOR COST 2.65
RETURNS TO LAND, OVERHEAD, :
-2.51

PANHANCLE ENERGY BUDGETS

ENTERPRISE 89 AREA AND COUNTY L0 DETAIL Q0 IRIG. LEVEL Q LAND CLASS 8
GRAZING & ¥ACH. CCMP. _1 IRIG. SYSTEM 0 PRICE VECT 1 INDIV. NUMBER _1

ANNUAL CAPITAL MONTH: 6
DATE PRINTED: 03/05/75
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12 3 5 5 6 7 s s 10 11 12 13 14 15 16 11 18
JAN . FEE NAR APR  MAY JUN JUL AUG SEP OCT NOY DEC PRICE WEIGHT UNIT ITEM TYPE CONT
LINE . A CODE COOE
PROGDUCT TON NUNBER OF UNITS ,,
1 GRAZED WHEAT 0406 0,06 0432 0.82 0450 . 0.0 0.0 0.0 040 0.0 Gu32 0.32 10,000 0.0  10. T6s 24 Oy
. GRERATING. INPUTS RATE/UNIT PRICE  NUMBER UNLT ITEM TYPE CONT
UNITS CODE CODE
11 WHEAT SEED 0.0 0.0 0.0 0:0 0.0 0e0 0.0 0.0 1.00 0.0 0.0 0.0 5.000 0.0 2. 176. 3. 0.
12 MTROGEN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 306.00 0.0 0.0 0.0 0.0 0.140 0.0  12. 21l. 3. 0.
13 FHOSPHATE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30,00 0.0 0.0 0.0 0.0 0.250 0.0 12, 214 3. Ou
_MACHINERY REQUIREMENTS - "TIMES OVER . XXKXX  XXXXX POWER MACH TYPE CONT
R : UNIT CODE
38 CHISEL 0.0 0.0 0s0 0.0 0.0 -1.00 0.0 0.0 00 0s0 0u0 0.0 040 0.0 4e 420 & Q.
39 TANDEM DISK 000 0.0 0s0 0.0 0.0 - 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4. 35, 4. o.
40 SWEEP © 040 0.0 0.0 0.0 0.0 0.0 0.0 1,00 0.0 0.0 0.0 0.0 0.0 0.0 4e 41y 4. O,
41 ROD WEEDER 0.0 o 000 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4e 59, 4. 0.
42 CRILL- WO/FERT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4e 61, 4. 0.
PANHANDLE ENERGY BUDGETS MACHINERY COMPLENENT 1
EQUIPMENT COMPLEMENT 1
+#4N0 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET®*s
##500 CONPLEMENT CHANGES HAVE OEEN STORED WITH THIS BUDGET#¢¢
HONTHLY SUNWARY OF RECEIPTS AND EXPENSES
CATEGORY unIt JAN FEB  MAR  APR  MAY  JUN  JUL AU  SEP DT NOV  DEC ToraL
TQTAL RECEIPTS ACRE 0460 0.60 3.20 8420 5.00 0.0 0.0 0.0 0.0 0.0 3.20 3.20 24.00
TCTAL EXPENSES ACRE 0.0 . 0.0 0.0 0.0 0.0 0,59 0,43 12,05 5.83 0.0 0.0 0.0 18491
RETURNS TG LAND, LABORs CAPITAL, MACHINERY, OVERHEADs RISK» AND MANAGEMENT : 5.09
ANNUAL CAPITAL DOL. 0.0 0.0 0.0 0.0 0.0 0.0  0.40 10.04 4.38 0,0 0.0 0.0 14,82
. LABOR REQUIREMENTS BY MONTH " .
MACHINERY LABCR HR. 0.0, 0.0 0.0 0.0 0.0 0425 0.18 0al2 0.33 0.0 0.0 0.0 0.88
NAGHINERY FIXED AND VARIABLE CUS15 PER HOUR TTraL
NACHINE CODE' .  DEPR INSUR. X TOTAL FIXED REPAIR FUEL LUB.  VARIABLE  INT.  HR/TTME
TRACTOR(4) 4 1.08 0.06 016 . 1.27 0.72 1.49 0.22 2.44 1.06 1.0
CHISEL a2 - 0.52 0.02 0.06 0.61 0.14 0.0 0.0 0.14 0.39 0.21
TANCEM DISK 35 0.91 0.04 0.11 1.06 0.24 0.0 0.0 0.24 0.68 215
SWEEP a1 2.12 0.05 0.26 2.48 0.83 0.0 0.0 083 1.57 ST
ROD WEEDER 59 0.80 0.04 0,19 0.93 0.21 0.0 0.0 O.Zl 0660 0.09
DRILL WO/FERT ol 1.65 0,07 0.21 1.93 0,44 0.0 0.0 0.4t .24 e
ITEN TIMES LABOR MACHINE FUEL,OIL,LUB., FIXED COSTS
GPERATION NQi:. .DATE OVER HOURS HOURS REPAIR PER ACRE' PER ACRE
TANCEM DISK %35 JUL 1.00 0.175 0.148  0.43 .64
SWEEP 441 ME  1.00 0.122 0.101 0.35 067
ROD WEEOER 4,59 SEP  1.00 O.114 0.09% 0.27 0.39
DRILL WO/FERT 4,61 SEP  1.00 0.217 0.17$ 0.56 1.03
CHISEL 4042 JUN 1.0 _0a284 _0a2l0  _0.59 1%
TOTAL 0.8685 0.731 2,21 3.46




TABLE XLII

CONVENTIONAL TILLAGE CORN GRAIN ON SANDY LOAM SOIL
UNDER CIRCULAR SPRINKLER IRRIGATION

UNITS

CATEGORY PRICE QUANTITY VALUE
PROCUCT ION:

CCRN BU. 1.380 12C.0C0 165. 60
TOTAL RECEIPTS : 165, 60
CPERATING INPUTS: '

CORN SEED LBS. 0.520 20. 000 10. 40

NITROGEN LesS. 0.300 100.000 30400

NITRCGEN LBS. 0. 140 100. 000 ~14. 00

PHOSPHATE LBS. 0.250 50.000 12.50

PRE-MERGE HERB LBS. 2.820 2.000 5.64

INSECTICIDE ACRE 8.000 1. 000 8. 00

CUSTOM CCMBINE 8u. 0.200 120.000 24,00

CUSTOM HAULING au. 0.100 120.000 12,00

TRACTOR FUEL CasT - ACRE 2. 69

TRACT REPAIR COST ACRE 1.30

TRACTOR LUBE COST - ACRE 0.40

EQUIP REPAIR COST ACRE 0. 82

TRRIG FUEL COST ACRE 8.13

IRRIG LUBE COST ACRE 1. 63

IRRIG REPAIR COST ACRE 10.25
TOTAL CPERAT ING COST 141.76
RETURNS TO LAND,LABOR,CAPITAL yMACHINERY,

OVERFEADyRISKy AND MANAGEMENT 23.84
CAPITAL COST: .

ANNUAL  CPERATING CAPITAL 0. 100 42.633 4.26

TRACTOR INVESTMENT 0.100 194173 1. 92

EQUIPMENT INVESTMENT 0.100 8.519 0.85

TRRIGATION SYSTEM INVESTMENT - C. 100 96,024 960
TOTAL INTEREST CHARGE 16.63
RETLRNS TO LAND, LABCRy, MACHINERY,

OVERHEAD,y, RISK AND MANAGEMENT 7. 20
OWNERSHIP CCST: (DEPRECIATION,
‘TAXESy INSURANCE)

TRACTOR DOL. 2.29

EQUIPMENT DOL . . : l.36

TRRIGATION SYSTEM DAL, 25.05
TOTAL CWNERSHIP COST 28.70
RETURNS TO LAND, LABOR, OVERHEAD,

RISK AND MANAGEMENT ~21.50
LABCR COST3

FACHINERY L ABOR HR . 3. 000 2.094 6.28

IRRIGATION LABOR HR. 3.000 1.248 3. 74
TOTAL _LABOR COST 10.03
RETURNS TO L ANDs OVERHEAD,

RISK AND MANAGEMENT -31.52

PANFANCLE ENERGY BUDGETS

ENTERPRISE 12 AREI AND COUNTY 12 DETAIL

00 IRIG. LEVEL & LAND CLASS B

GRAZING 2 -MA(CHe CCMP.. _1 IRIG. SYSTEM 4 PRICE VECT .1 INDIV. NUMBER _JQ

ANNUAL CAPITAL MONTH:10
DATE PRINTED: 03/05/75
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TOTAL

1 ] 3 A s k) 7 [} 5 10 11 12 13 14 15 16 17 18
JAN . FEB MAR APR  NAY JUN JUL AUG SE® QCT NOV DEC PRICE WEIGHT UNIT I[TEM TYPE CONF
KINE X ) CobE Coot
PROLUCT 10N : NUMBER CF UNITS
1 CORN 0.0 0.0 0.0 0.0 0.0 0.0 N 0.0 0,0 120,00 0.0 0.0 1.380 0.0 2. T2. 2. 0.
OPERATING INPUTS RATE/UNIT PRICE  NUMBER UNIT ITEM TYPE CONT
. UNITS CODE CRUE
11 COAN SEED 0s0 040 040 0.0 20400 040 0.0 0.0 Q.0 00 0.0 0.0 0.520 0.0 12 172, 3. 0.
12 MTROGEN 0e0 0.0 - 0.0 100,00 0.0 0s0 0.0 0.0 0.0 0.0 0.0 0.0 0.300 0.0 12. 20l. 3. 0.
13 MTROGEN 0.0 0.0 0.0 0.0 0.0 0.0 50.00 50,00 0.0 0.0 0.0 0.0 0.140 0.0 12, 2lle 34 0.
14 FHOSPHATE 0.0 0s0° 0.0 50400 0.0 0.0 0.0 0.0 0.0 0e0 00 0.0 0.250 0.0 12¢ 214s 3. 0.
15 PRE-NERGE. HERD 0el  0.0- 0.0 2.00 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.820 0.0 120 254. 3¢ . Qs
16 'INSECTICIOE 0.0 0.0 0.0 0.0 0.50 0.0 0,50 0.0 0.0 0.0 0.0 0.0 8.000 0.0 7o 260. 3. Qe
17 CUSTOM CONBINE 0e0 040 0.0 0.0 0eD 0e0 0.0 0.0 0.0 120000 0.0 0.0 0.200 0.0 2. 30%. 3. 0.
18 CUSTON HAULING 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0120.00 0.0 0.0 0.100 0.0 2. 306.. 2, O
NACHINERY RECUTREMENTS TIMES OVER XXKXX  XXXKX POWER MALH TYPE CONT
. UNIT CONE
38 STALK SHREDDER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 4. 81, 4. Q.
39 OFFSET DISK 0.0 040 1.00 0.0 0.0 Qo0 0.0 0.0 0.0 0.0 0.0 0.0 040 0. e Il e Te
40 CHISEL 0e0 0.0 0.0 0.0 1,00 040 0.0 0a0 0.0 040 0.0 0.0 0.0 6.0 he 4. &, D,
41 CRY FERT SPREAD 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 e dle 4o C.
42 ANHYDROUS APPLIC 0.0 0.0 0e0 0.0 0.0 00 1,00 100 0.0 0e0 0.0 0.0 0.0 0.0 e 1% 44 0O,
43 SPRAYER 0 .0:0 0.0 0.0 1.00 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 26 Tea ke 2.
4% CULTIBEDOER PLNY 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 Gle &y O
45 BOTARY HOE 0e0 0.0 Q40 0.0 0.0 1400 0e0 060 0.0 0.0 0.0 0.0 0.0 0.0 4e 54y 4a e
49 ACIN TRRIG WATER 0.0 0.0 0.0 6400 0.0 7420 7.20 3.60 0.0 0.0 0.0 0.0
PARHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
EQUIPMENT COMPLEMENT 1
*$4N0 NAME CHINGES HAVE BEEN STORED WITH THIS BUDGET#s#
»8¥NO COMPLEMENT CHANGES MAVE BEEN STORED WITH THIS BUDGET#ee
- MCNTHLY SUMMARY. OF RECEIPTS AND EXPENSES
CATEGORY UNIT - JAN FEB MAR APR MAY JUN JuL AUG SEP ecT NOV nEC TUTAL
TOTAL RECEIPTS ACRE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 165.60 0.0 2.0 165460
TOTAL EXPENSES ACRE 0.0 0.0 0.40 53,42 16e11 6473 17.79 10s78 0.0 36.00 0453 9.0 141.76
RETURNS TO LAND, LABOR, CAPITALy, MACHINERY, OVEAREAD, RISK, AND MANAGEMENT 23.84
> ;
ANNUAL CAPITAL DOL. 0.0 0.0 0.24 26eTL 6,71  2.24 4.45 1.80 0.0 0.0 0.49 0.0 “2.63
LABOR REQUIREMENTS 8Y NONTH
MACHINERY LABOR HR. 0.0 0.0 0.16 0Oull 0,80 0e19 0e31 0.31 0.0 0.0 0.21 2.0 2.09
IRR 1GATION LABOR HR« 0.0 0.0 0.0 0.31 0.0 0437 0437 0419 0.0 0.0 0.0 9.0 1.2%
TOTAL LABOR HR. 0.0 0.0 0,16 042 0.80 0.56 0.68 0.50 0.0 0.0 0621 240 3.34
IRR IGATION WATER INCH 0.0 0.0 0.0 6.00 0.0 7420 7.20 3.60 0.0 0.0 0.0 0.0 24,00
MACHINERY FIXED AND VARTASLE COSTS PER HOUR YOTAL
MACHINE COBE DEPR  ° INSUR. TAX  TOTAL EIXED REPAIF FUEL wa. VARTABLE INT. 1§ 77 IMF
TRACTOR(2) 2 0.73 0.04 0ell 0.88 0.50 1.04 0.16 1.69 0.74 1.00
TRACTOR (% } 4 1.05 0.06 0.15 1.27 0.72 1.49 0.22 2.44 1.06 100
STALK SHREDDER . 81 0.59 0.02 0406 0.68 0,33 0.0 0.0 0.33 0439 Q.18
OFFSET DISK 37 1.66 0.07 Q.21 1.94 043 0,0 0.0 0.43 1.24 3.13
CHISEL 42 0.52 0.02 0.06 0.61 0.14 0.0 0.0 0.14 0.39 0.71
DRY FERT SPREAC 71 058 0.03 0.08 0.80 0.29 0.0 0.0 0429 0.51 3.09
ANHYDROUS APPLIC 73 0.56 0.03 0.07 0.66 0.37 0.0 0.0 0.37 0.43 0.26
SPRAYER T4 0440 0.02 0.c5 [ %] 0.11 0.0 0.0 0.11 Ce3l 3.20
CULTIBEODER PLNT 67 124 0.05 0,13 e 42 0.77 0.0 0.0 0.77 0.82 2415
ROTARY HOE s 8.48 0.02 0.06 0.56 1.98 0.0 0.0 1.98 0.36 0.16
ITEM TIMES LABOR MACHINE FUEL,OTLLUB., FIXED COSTS
OPERATICN NO. DATE OVER HOURS HOURS REPAIR PER ACRE PER ACRE
STALK SHREDDER 4,81 NOV 1,00 0.2L& 0.7 0.53 0.64
CFFSET DISK 4937 MAR 1,00 0.157 0.129 0.40 0.T4
DRY FERT SPREAD 4,71 APR 1.00 0.112 0,093 0.28 0.36
CHISEL - 4942 MAY 1,00 0.254 0.210 0459 0.75
SPRAYER 2,T4 MAY  1.00 0.365 0,302 0.60 0,77
CULTIBEDDER FLNT  &,67 MAY 1.00 0,186 0,152 0.52 G.T73
ROTARY HOE 4157 JUN  1.00 0.188 0.15% 0.72 0.54
ANHYDROUS APPLIC 4,73 JUL  1.00 0.310 0.257 0.78 0.9+
ANHYOROUS APPLIC = 4,73 AUG 1400 _0a210 _0.231 Qa8 _0a94
2.094 1.730 5.22 6442




TABLE XLIII

CONVENTIONAL TILLAGE WHEAT ON CLAY LOAM SOIL.
WITH SURFACE IRRIGATION

CATEGORY UNITS PRICE QUANTITY VAL UE
PRODUCTION:
WHEAT - - BU. 2.050 55.0C0 112.75
GRAZING AUMS 10.000 1,000 10, 00
TOTAL RECEIPTS ) 122.75
OPERATING INPUTS: .
WHEAT SEED BU. 5.000 1.000 5.00
NITROGEN LBS. 0.140 100.000 - 14,00
CUSTOM CCMBINE ACRE 9.800 1.000 9. 80
CLSTOM HAULING BU. 0.100 55.000 5.50
TRACTOR FUEL COST ACRE 1. 90
TRACT REPAIR COST . . ACRE 0.92
TRACTQR LUBE COST ACRE’ 0.29
EQUIP REPAIR COSY ACRE 0., 77
IRRIG - FUEL COST ACRE 4.21
IRRIG LUBE COST ACRE 1.13
IRRIG REPAIR COST ACRE 4e 34
TOTAL OPERATING COST 47.86
RETURNS TC LiND.LABOR'CAPlTAL,HACHINERYv
OVERFEADyRISKyAND MANAGEMENT 74 .89
CAPITAL C€OST:
ANNUAL QOPERATING CAPITAL 0.100 22.009 2.20
TRACTOR - INVEST MENT 0.100 13. 547 1. 35
EQUIPMENT INVESTMENT 0. 100 10.106 1.01
IRRIGAT ION SYSTEM INVESTMENT 0. 100 59.58Q 5496
TOTAL INTEREST CHARGE 10, 52
RETURNS TO L ANDy LABORy MACHINERY,
CVERHEAD, RISK AND MANAGEMENT 644 36
OWNERSHIP COST: (DEPRECIAT.ICN,
TAXESy INSURANCE)
TRACTOR DOL . 1.62
EQUIPMENT 00L . l. 40
IRRIGATION SYSTEM DOL. 9.41
TOTAL CWNERSHIP COST 12.43
RETURNS TO LAND, LABOR, OVERHEAD.
RISK AND MANAGEMENT 51.93
LABCR CosT:
MACHINERY LABOR HR. 3.000 1.4C0 4. 20
IRRIGATION LABOR HR . 3.000 0. 936 2. 81
TOTAL LABOR COST 7.01
RETURNS TO LANDy OVERHEAD,
RISK AND MANAGEMENT 44.92

PANFANCLE ENERGY BUDGETS

ENTERPRISE 16 AREA ANC COUNTY 12 DETAIL QQ IRIG. LEVEL 5 LAND CLASS )
GRAZING 3 MACH. COMP,._] IRIG. SYSTEM 5 PRICE VECT 1 INDIV. NUMBER _Q
ANNUAL CAPITAL MONTH: 6
DATE PRINTED: 03/05/75

——
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TABLE XLIII (Continued)

12

14

3 4 5 6 7 s 9 10 11 12 13 14 15 16 17 18
JAN . FEB  NAR APR  MAY JUN ML AUG SEP OCT NOV DEC PRICE WEIGHT UNIT ITEA TYPE CONY
LINE : : CODE COUR
PRODUCTICN . o . NUMBER OF UNITS
1 WHEAT ' ¢ 0¢0. . 0s0 " 040 0e0 0s0 55,00 0.0 0.0 0.0 0.0 0.0 0.0 2.050 0.0 2¢ Tt. 2. 0.
2 GRAZING 0.20 0.20 0.20° 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,20 0.20 10,000 0.0 16. 85, 2. 0.
CPERATING ENPUTS RATE/UNIT PRICE  NUMBER UNIT ITEM TYPE CONT
- ) UNITS CUDE CUDE
11 WHEAT SEED 0.,0. 0.0 0.0 0.0 0.0 00 0.0 0.0 100 0.0 0.0 0.0 5,000 0.0 2. 176. 3. 0.
12 NITROGEN S 0e0  0a0 0.0 0.0 0.0 040 0.0 100,00 0.0 040 0.0 0.0 0¢140 0.0 12. 2ll. 3. 0.
13 CUSTOM COMBINE 0.0 Q.0 0,0 0.0 0.0 -1.00 0.0 0.0 0.0 0s0 0.0 0.0 9.800 0.0 7. 305. 3. 0.
14 CUSTOM RAULING' * 0.0 0e0° 0e0 0e0 040 55,00 0.0 0.0 0.0 0e0 0.0 . 0.0 0.100 0.0 2, 306, 3. 0.
MACHINERY REQUIREMENTS TIMES OVER XXXXX ~ XXXXX POWER MACH TYPE CONT
. UNIT CODE
38 CFFSET DISK 0s0° 0,0 0.0 0.0 0.0 1,00 0.0 1,00 0.0 0.0 0.0 0.0 0.0 0.0 4e 37, 4. 0,
39 COTTON STRIPPER. 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0° 0.0 0.0 4e 260 4. 0a
40 LAND PLANE 0.0 0.0 0.0 0.0 0.0 0,0 0.0 €56 0.0 0.0 0.0 0.0 0.0 0.0 4. 7 4. 0.
41 ANHYOROUS APPLIC 040 040 0e0 040 040 0s0 0.0 1,00 0.0 0.0 0.0 0,0 0.0 0.0 4o T3, 40 D.
42 CULTIBEDDER TILL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4a 51. 4. 0.
43 CULTIBEODER TILL 0.0 040 0.0 040 0.0 0.0 0.0 0e0 1,00 0.0 0,0 0.0 0.0 0.0 4. 51 4e 0.
%4 DRILL WO/FERTY 060 - 0.0 0s0 0.0 0.0 0¢0 0.0 0.0 1s00 0.0 0.0 0,0 0.0 0.0 4. 61. 4. 0.
49 ACIN IARIG WATER 0.0 - 0s0 0c0 3,00 6.C0 08 0.0 040 5.00 0.0 4,00 0.0
)
PANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT )
R EQUIPMENT COMPLEMENT 1
*#4AQ NAFE CHANGES HAVE BEEN STORED WITH THIS BUDGET#e+
-##%NOD COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUOGET*#%
MONTHLY SUMMARY OF RECEIPTS AND EXPENSES
CATEGORY UNI'T JAN FEB MAR APR MA JUN JuL AUG SEP oct NOV DEC 10TAt
TGTAL RECEIPTS ACRE 2.00 2.00 2.00 0.0 0.0 112.75 0.0 0.0 0.0 0.0 200 2,00 122.75
TOVAL EXPENSES . ACRE - 040 0.0 0.0 1661 3423 15,70 0.0 16408 9.08 0.0 2.15 0.0 47.86
RETURNS TO LANDy LABOR, CAPITAL, MACHINERY, OVERHEAD, RISK, AND MANAGEMENT 74.89
ANNUAL CAPITAL DoL . 0.0 0.0 0.0 0427 0.27 0.0 0.0 13.40 6.81 0.0 le26 0.0 2z.m
- . LABOR REQUIREMENTS BY MONTH
MACHINERY LABOR HRo 0.0 0.0 .0 0.0 0.0 0:16 0.0 0.75 0.49 0.0 0.0 0.0 1.40
IRR IGAVIGN LABOR HRe 0.0 0.0 0.0 0.16 0.31 0.0 0.0 0.0 0426 0.0 © 0.21 0.0 0.94
TCTAL LABOR . 0.0 0.0 0.0 0elé 0e31 0el6 0.0 0eT5 0.75 0.0 0.21 0.0 2.36
IRR IGATION. WATER "INCH 0.0 0.0 0.0 3.00 6.00 0.0 0.0 0.0 .00 0.0 4.00 0.0 18,00
~ MACHINERY FIXED ANOD VARIABLE COSTS PER HOUR TOTAL :
MACHINE tooE DEPR INSUR. TAX TOTAL FIXED REPAIR FUEL we. VARIABLE INT. /T IME
TRACTOR(4) 4 1405 0.06 0.16 L.27 Q.72 149 0.22 2.44 1.06 1.0C
OFFSET DISK 37 1.66 0.07 0.2 . L.9% 0.43 0.0 0.0 0.43 1.24 0.12
LAND PLANE 77 0.64 0.06 * 0.13 *  0.84 1.15 0.0 0.0 115 1.03 0,47
ANHYDROUS APPLIC 73 0.56 0.03 0.07 0.66 0.37 0.0 0.0 0437 0.43 0.26
CULT IBEDDER TILL 51 0.69 0,03 0.09 0.80 0.95 0.0 0.0 0.95 0.51 o.n
CULTIBEDDER TILL 51 0.69 0.03 0,09 0.80 0.95 0.0 0.0 0.9% 0,51 011
DRILL WO/FERT 61 1465 0.07 0.21 1.93 Oubot 0.0 0.0 0.44 1.2¢ 0.18
ITEM TIMES LABOR MACHINE FUEL,OIL,LUBsy FIXED COSTS
GPERATICON NO. DATE OVER HOURS HCURS REPAIR PER ACRE PEF ACRE
COTTON STRIPPER 4324 JUL  1.00 0.0 0.0 0.0 i 0.0
OFFSET DISK 4,37 AUG  1.00 0.157 0.129 0.40 0.74
LAND PLANE 4,77 AUG 0,50 0.283 0.234 0. 90 1.04
ANHYDROUS APPLIC . 4,73 AUG  1.00 0.310 0.257 0.78 0s9%
CULTIBEDOER TILL  4,51. SEP 1.00 0.139 0.115 0.42 0.45
CULTIBEDDER TILL- 4,51 SEP  1.00 - 0.139 0.115 0.42 0+45
DRILL WO/FERT 4:61 SEP  1.00 0e2L7 0.179 0.56 1.03
OFFSET DISK 4337 JUN  1.00 _0.157 _0.122 -Da50 ~fals
TOTAL - 1.400 14157 3.80 5.38




TABLE XLIV

CONVENTIONAL TILLAGE CORN SILAGE ON SANDY LOAM SOIL
UNDER CIRCULAR SPRINKLER IRRIGATION

CATEGCRY UNITS PRICE  QUANTITY  VALUE
PRODUCTIGN: ‘

CCRN STLAGE TONS 5.500 20,000  110.00
TOTAL RECEIPTS 110.00
OPERATING INPUTS:

SILAGE SEED LBS. 0.520  20.000 10.40

“NITROGEN LBS. 0.300 100,000 30. 00

NITROGEN LBS. 0.140 100,000 14 00

PHOSPHATE L8S. 0.256  50.000 12.50

PRE-MERGE HERB LBS. 2,820 2,000 5. 64

INSECTICIDE ACRE 8.000 1.000 8.00

TRACTOR FUEL CasT ACRE 2462

TRACT REPAIR COST ACRE’ 1.27

TRACTOR LUBE COST ACRE 0.39

EQUIP REPAIR COST ACRE 0.81

IRRIG  FUEL COST ACRE 813
- IRRIG LUBE COST ACRE 1.63

IRRIG REPAIR COST ACRE 10.25
TOTAL OPERATING CCST 105, 64
RETURNS TC L AND.L ABOR, CAP ITAL yMACHINERY,

CVERHEAD,RISKyAND MANAGEMENT 40 36
CAPITAL CCST:

ANNUAL OPERATING CAPITAL 0.100 32.279 3. 23

TRACTOR INVESTMENT 0.100  18.6l8 1.86

EQUIPMENT INVESTMENT 04100 9,435 0. 94

IRRIGATION SYSTEM INVESTMENT 0.100 96,024 9.60
TOTAL INYEREST CHARGE 15.64
RETURNS TO LANDs LABOR, MACHINERY

OVERFEAD, RISK AND MANAGEMENT ~11.27
OWNERSHIP COST: (DEPRECIATION,
TAXES, INSURANCE)

TRACTOR noL. 2023

EQUIPMENT DOL . le 49

IRRIGATICN SYSTEM DOL. 25. 05
TOTAL CWNERSHIP COST 28.76
RETURNS TC LAND, LABCR, OVERHEAD,

RISK AND MANAGEMENT ~40.03
LABCR COST:

MACHINERY LABOR HR. 3.000 2.037 6411

IRRIGATICN L ABOR HR 3.000 L.248 3.74
TCTAL LABCR COST 9. 85
RETURNS TO L AND, OVERHEAD,

RISK AND MANAGEMENT -~ 49, 89

PANHANCLE ENERGY BUDGETS

ENTERPRISE 86 AREA ANC COUNTY 12 DETAIL QQ IRIG.
GRAZING 0 MACKH. COMP. _1 IRIG. SYSTEM 4 PRICE VECT.1 INDIV. NUMBER _Q

ANNUAL CAPITAL MONTH: 9
CATE PRINTED: 03/05/75

LEVEL & LAND CLASS §
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TABLE XLIV (Continued)
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1 -2 3 L3 5 [ 7 [} 9 10 11 12 13 14 13 16 17 18
JAN -'FEB. NAR APR MAY JUN WL AUG SEP OCT NOV DEC PRICE WEIGHT UNIT IVEM TYPE CONT
LINE ) COOE CODE
PRCOUCTICN NUMBER OF UNITS
1 CORN. SILAGE . 0eC . -C.0 0.0 0.0 0.0 0.0 0.0 0.0 20,00 0.0 0.0 0.0 5.500 0.0 3. 18l. 2. 0,
OPERATING INPUTS RATE/NIT PRICE  NUMBER UNIT ITEM TYPE CONY
. UNITS CODE CODE
11 SILAGE SEED «0.. 0.0 0.0 - 0. 0.0 20.00 0.0 0,0 0.0 0.0 0.0 0.0 0.520 0.0 12. 186. 3. 0.
12 ATROGEN 040 ...-060 0s0 100,00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.300 0.0 12, 211, 3. Qe
13 MTROGEN 0.0 - GeG  0o0 0s0° 0s0 0.0 50400 30.00 0.0 0.0 0.0 0.0 0.140 0.0 12. 211. 3. 0.
14 PHOSPHATE )e0 . 0.0 0.0 50.00 0.0 0.0 0.0 0.0 0,0 ‘0.0 0.0 0.0 0.250 0.0 120 2140 3. 0.
15 PRE-MERGE HERB 0.0 - 0.0° 0.0 2,00 0.0 040 0.0 0.0 0.0 0s0 0.0 . 0.0 2.820 0.0 12, 2540 3, 0.
16 INSECTICIDE ‘- 00 0.0 0.0 0.0 0.50 0.0 0.50 0.0 ‘0.0 0.0 0.0 0.0 B8.000 0.0 7. 240s 3. 0.
MACFINERY REQUIREMENTS TIMES OVER XXXXX  XXXXX POWER MACH TYPE CONT
: UNIT CObE
38 OFFSET DISK 0.0 0.0 1.00 0.0 0.0 0.0 6.0 0.0 0.0 0.0 1.00 0,0 0.0 0.0 4. 3T. A, 0.
39 CHISEL 0.0 0.0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 4e 424 4o O
40 DRY FERT SPREAD ° 040 - 0s0 0.0 1.00 0.0 0e0 0s0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4. T1. 4. 0.
41 ANHYDRGUS APPLIC 0.0 0.0 0.0 0,0 0.0 0.0 1.00 1.00 0,0 0.0 0.0 0.0 0.0 0.0 4 T3 4. 0.
42 SPRAVER 00 040 1,00 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 20 The 4e Qe
43 CULTIBEDDER PLNT (0e0 . 0s0 0e0 0.0 0,0 L.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4o 67 4, 0.
44 ROTARY HOE 0.0 0.6 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 57e 4s O
49 ACIN TRRIG WATER 0.0 0e0 0.0 0.0 6.00 3.60 7.20 7.20 0.0 0.0 0.0 0.0
FANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
. EQUIPMENT COMPLEMENT 1
#4%NQ NAME CHANGES HAVE BEEN STORED WITH VHIS BUDGET#we
*&#hC COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUOGE Tw+#
- MONTHLY sumumv ur necaxns mo EKPENS ES
CATEGORY uNIv JAN FE APR AY JUN JuL AUG SEP cct NOV DEC TOTAL
TOVAL RECEIPTS M’.IE 0.0 o.o o.o 0.0 o 0 0.0 Q.0 0.0 110,00 0.0 0.0 0.0 110.00
TOTAL EXPENSES RE 0.0 0.0 1.00 48.42 9.00 14465 17.79 13.79 0.0 0.0 1.00 ¢€.0 105,64
RETURNS TC LAND, LAenn. CAPIV ALy MACHINERY, OVERHEAD, RISK, AND MANAGEMENT 4436
ANNUAL CAPITAL DOL o 0.0 0.0 0.50 20,17 3,00 3.66 2.96 1.15 0.0 0.0 0.83 0.0 32.28
- LABOR REQUIREMENTS BY MONTH
MACKHINERY LAROR e 0.0 0.0 0.52 0.11 0.0 0.37 0,31 0.31 0.0 0.0 0.41 0.0 2.04
IRRIGATION LABOR HRe 040 0.0 0.0 0.0 0,31 0.19 0.37 0.37 0.0 0.0 0.0 0.0 1.25
TOTAL LABOR HR. - 0.0 0.0 0.52 0.1l 0.31 0.56 0.68 0.68 0.0 0.0 0.41 0.0 3.20
IRRIGATION WATER INCH 0.0 0.0 0.0 0.0 6.00 3460 7420 7.20 0.0 0.0 0.0 0.0 24.00
MACHINERY FIXED AND VARTABLE COSTS PER HOUR TOTAL
MACHINE CODE DEPR INSUR, TAK  TCGTAL FIXED -REPAIR FUEL LUB. VARIABLE INT. 1/ TIME
TRACTOR(2) 2 0.73 0.04 011 0.88 0.50 1.04 0.16 1.69 0,74 1.00
TRACTOR (4} 4 1.05 0.06 0.16 1.27 Q.72 1.49 0,22 2.44 1.06 1.00
UFFSET DISK 37 1.66 0.07 0.21 1.94 0.43 0.0 0.0 0.43 L.24 0.13
CHISEL 42 0.52 0.02 0.06 0.61 014 0.0 0.0 0.14 0. 39 0421
ORY FERT SPREAD - 71 Q.68 0403 0.08 Q.80 0.29 0.0 0.0 0.29 0.51 0.c9
ANFYDROUS APPLIC 73 0.56 0.03 0.07 0.66 0.37 0.0 0.0 0.37 0.43 0,26
SPRAYER 7 0.40 0.02 0.05 0.47 0ol 0,0 0s0 0.11 0.31 0.30
CULTIBEDDER PLNT 67 <124 0.05 0.13 1.42 0.77 0.0 0.0 0.77 0.82 0.15
ROTARY HOE 57 0.48 0.02 0.06 0.56 1.98 0.0 0.0 1.98 Q.36 0.1
1TEM TIMES LABOR MACHINE FUEL,01L,LUB., FIXED COSTS
QPERAT IGN NO. DATE OVER HOURS HOURS REPAIR PER ACRE PER ACRE
OFFSET DISK 4437 NOV  1.00 0.157 0.129 0.40 0.74
CHISEL 4,42 NOY  1.00 0.254 0,210 0.59 0,75
OFFSET DISK 4437 MAR 1,00 0.157 0.129 0.40 0.74
SPRAYER 2,74 MAR  1.00 0.365 0.302 0. 60 0.77
DRY FERT SPREAD 4,71 APR  1.00 0.112 0,093 0.28 0e36
CULTIBEDDER PLNT 4,67 JUN 1.00 O0.184 0.152 0.52 0.73
ROTARY HOE 4157 JUN  1.00 0.188 0.155 0.72 0454
ANHYDROUS APPLIC 4,73 "JL 1.00 0.310 0,257 0.78 Oe54
ANHYDRDUS APPLIC 4473 AUG  1.00 _0.310 _0.257 4
TCTAL AR 2,037 1,683 5.09 6452




TABLE XLV

CONVENTIONAL TILLAGE GRAIN SORGHUM ON CLAY LOAM SOIL

UNDER MODERATE SURFACE IRRIGATION

- > @ e~

CATEGORY UNITS PRICE  QUANTITY
PROCUCTICN:
MILO CwT, 2.340 42.009
MILO STUEBLE AUMS 6.000 1.000
TOTAL RECEIPTS . -
CPERATING INPUTS:
MILO SEEC LBS. 0.270 7.000
NITROGEN LBS. ' 0.140  100.005
INSECTICICE ACRE 2,200 1.009
HERBICICE ACRE 54630 1.000
CUSTOM CUMBINE ACRE 10.000 1.000
CUSTOM HAULING CWT, 0. 100 42,000
TRACTOR FUEL €OST ACRE’
TRACT REPAIR COST ACRE
TRACTOR LUBE COST, ACRE
EQUIP REPAIR COST ACRE
IRRIG  FUEL COST ACRE
IRRIG  LUBE COST ACRE
IRRIG REPAIR COST ACRE
TOTAL OPERAT ING COST
RETURNS TO LAND,LABOR,CAPITAL yMACHINERY,
OVERHEAD,RISKyAND MANAGEMENT
CAPITAL COST:
ANNUAL CPERATING CAPITAL 0. 100 13,699
TRACTOR INVESTMENT 0.1¢0 21,999
EQUIFMENT INVESTMENT 0. 160 11.953
IRRIGATICON SYSTEM INVESTMENT 0.100 36.410
TOTAL INTEREST CHARGE
RETURNS TC LANODOy LABOR, MACFINERY,
OVERFEAD, RISK AND MANAGEMENT
OWNERSHIP COST: (DEPRECIATION,
TAXES, INSURANCE)
TRACTOR oaL.
EQUIPMENT DOL W
IRR IGATIUN SYSTEM ooL.
TOTAL CWNERSHIP CCST
RETURNS TC LAND, LABOR, OVERHEAD,
RISK AND MANAGEMENT ,
LABCF COST:
MACHINERY LABOR HR o 3,000 2,274
{RRIGATICN LABOR HR. - 3.000 0.572

TCT AL LABCR COST

RETURNS TC LAND, OVERHEAD,
RISK AND MANAGEMENT

PANFANCLE ENERGY .BUDGETS ..

ENTERPRISE 72 AREA AND COUNTY 12 DETAIL Q0 IRIG.
GRAZING 3 MACHs COMP. _1 IRIG. SYSTEM S PRICE VECT 1 INDIV.

ANNUAL CAPITAL MONTH:10
CATE PRINTED: 03/05/75

LEVEL 3 LAND CLASS ]
NUMBER _}

VALUE

98
6

.28
.00

104, 28

1
l4
2
5
10
4
3
1
0
0
2
0
2
49

—— ot o B8 L e - o e S

. 89
.00
« 20
.63
«00
» 20
« 09
« 50
o 46
. 93
57
« 69
« 65
.82
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TABLE XLV (Continued)
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1l c2 3 4 . L] 6 7 8 9 10 11 12 13 14 15 16 17 1%
JAN - FEB MAR APR MAY JUN Jui AUG SEP ocr Nov DEC PRICE WEIGHT UNIT ITeEM TYPE CONT
LINE . CODE CC.t
PRODUCTION NUMBER CF UNITS .
1 FlLO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42,00 0.0 0.0 24340 0.0 16, 73. 2. Qs
2 MILO STUBBLE 0430 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '0.40 0.30 6.000 0.0 10, 157, 2. D
OPERAT ING INPUTS RATE/UNIT PRICE NUMBER UNIV ITrm TYPE CONT
. UNITS CODE CCnE
11 MILO SEED 0.0 0.C 0.0 - 0.0 0.0 7.00 0.0 0.0 0.0 0.0 0.0 0.0 0.270 0.9 12, 174 3. 0.
12 NITROGEN 0.0 0.0 0.0 0.0 100.00 -0.0 0.0 0.0 0.9 . 0.0 0.0 0.0 0.140 0.0 12. 2lis. 3. Co
13 INSECTICIDE © 0s0 © 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0e0 ° 24200 0.0 Te 240, 3. Oa
14 FERBICIDE 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 5.630 0.9 Te 950, 2. Ge
15 CUSTOM COMBINE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 10.000 0.0 7. 30%. 3. b
16 CUSTOM HAULING 040. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42,00 0.0 0.0 0.100 0.0 L. 306, 3. 0.
MACHINERY REQUIREMENTS TIMES OVER XXXXX XXXXX PQOwtF CONT
K UNTT
38 OFFSET DISK 0.0 0.0 1.00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4. 0.
39 CHISEL 0.0 0.0- 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4. Ve
40 LAND PLANE . 0.0 0.0 0.0 0.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 4 0.
41 CULTIBEDDER TILL 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 b 0.
42 ANHYDROUS APPLIC 0.0 0.0 0.0 0.0 1.C0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 .0 o D
43 CULTIBEDDER PLNY 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0e0 0.0 - 0.0 0.0 4a 0.
.44 CULTIBEODER TILL 0.0 C.C 0.0 0.0 0.0 1.00 0.0 0.0. 0.0 0.0 0.0 0.0 0.0 0.0 4o Do
45 FLELD CULTIVATOR 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 4. 0.
46 SPRAYER 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0 4. [\
49 ACIN IRRIG WATER 0.0 0.0 0.0 0.0 6.00 5.00 0.C 0.0 0.7 0,0 0.0 0.0
PANHANDLE ENERGY BUODGETS MACHINERY COMPL EMENT 1
. EQUIPMENT COMOL EMENT 1
*%x#N0 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET#&%
*%&N0 COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET***
MONTHLY SUMMARY OF RECEIPTS AND EXPENSES
CATEGORY UNIT JAN FEB MA APR HAY © JUN JUL AUG SEP ocr NOV
TOTAL RECEIPTS ACRE 1.80 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.28 2440
TOTAL EXPENSES ACRE 0.0 0.0 1.00 1.30 18443 12.69 2.20 0.0 0.0 14.20 0.0
RETURNS TO LANDy LABOR, CAPITAL, MACHINERYy OVERHEAD» RISKe AND MANAGEMENT
ANNUAL CAPITAL oOL. 0.0 0.0 0.58 0.65 T.68 4e23 0.55 0.0 0.0 2.0 0.0 0.0 13.69
LABOR REQUIREMENTS BY MONTH
MACFINERY LABOR HR o 0.0 0.0 0.41 O.44 0.45 0a98 0.0 0.0 0.0 0.0 0.0 0.0 2.27
IRRIGATICN LABOR HRe 0.0 0.0 0.0 0.0 0.31 0.26 0.0 0.0 0.0 0.0 0.0 0.0 )57
TOT AL LABOR HRe 0.0 0.0 0.41 0.44 0.76 L.24 0.0 0.0 0.0 0.0 0.0 0.0 2.8%
IRRIGATICN WATER INCH 0.0 0.0 0.0 0.0 6,00 5.00 0.0 0.0 0.0 0.0 0.0 0.0 11.00
MACHINERY FIXEC AND VARIABLE COSTS PER HOUR | TOTAL
PACHINE CODE DEPR INSUR. TAX TOTAL FIXED REPALR FUEL [RU- 9 VARIABLE INT. i~ /T IME
TRACTOR(4) 4 1.05 0.06 0.16 l.27 0.72 1.49 0.22 2,44 l.00 Lo 70
OFFSET DISK 37 le 66 0.07 0.21 194 0.43 0.0 0.0 0.43 1l.24 Jels
CHISEL - 42 0.52 0. 02 0.06 0.61 0.14 0.0 0.0 0.14 0. 39 Va2l
LANC PLANE 7 0.64 0.06 Qe 13 0. 84 1.15 0.0 0.0 1.19 1.03 34?7
CULTIBEDDER TILL 51 0.69 0.03 0.09 0.80 0. 95 0.0 0.0 0.95 W51 Ne11
ANHYDRQUS APPLIC 173 0.56 0.03 0.07 0.66 0.37 0.0 0.0 0.37 0.43 Ve20
CULTIBEDDER PLNT . 67 : l.24 0.05 0.13 Lo a2 C.77 0.0 0.0 0.77 0.42 0.15
CULTIBEDCER TILL 51 0.69 0.03 0.09 0.80 0.95 0.0 0.0 0.95 0451 O.11
FI1ELD CULTIVATOR . 46 0.60 0.03 0.07 0.70 .0.25 0.0 0.0 0.25 0.45 0.24
SPRAYER 74 0.40 0.02 0.05 0?7 0.11 0.0 0.0 0.11 0.31 030
ITEM TIMES LABOR MACHINE FUEL,OIL,LUB., FIXED COSTS
OPERATICAK NC. CATE OVER HOURS HOURS, REPAIR PER- ACRE PER ACRE
OFFSET DISK 4937 - MAR 1.00 0.157 0.129 0.40 0.74
CHISEL 4942 MAR 1,00 0.254 04210 . 0459 0.75
OFFSET DISK 4937 APR 1.00 04157 0.129° 0.40 v 0.74
LAND PLANE 4y 77 APR 0.50 0.283 0.234 0. 90 1,04
CULTIBEDDER TILL 4451 . MAY 1.00 00139 0.115 0.42 0.45
ANHYDROUS APPLIC 4973 'MAY' 1,00 0.310 '0.257 v, 078 0.94
CULTIBEDDER PLNT: 4,67 . JUN 1.00 0.184 0.152 0.52 0.73
CULTIBEDDER TILL 4951 JUN 1400 0.139 0.)15° 0442 g 045
FIELD CULTIVATOR %46 JUN 1.00 0.288 0.238 0.70 0.89
SPRAYER 4974 JUN 1,00 _04365 0,202 -0.8% 39
TOTAL e : 2,274 1.880 5.98 T.73
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TABLE. XLVI

CONVENTIONAL TILLAGE RYE GRAZE-OUT ON SANDY LOAM SOIL
UNDER CIRCULAR SPRINKLER IRRIGATION

CATEGORY UNLTS PRICE QUANTITY VALUE

PRCDUCTIGN:

GRAZE-OULT AUMS 10.000 6,000 60. 00
TOT AL RECEIPTS : £0.00
UPERATING INPUTS: .

RYE SEED ) BU. 5.000 1.000 $.00

NITRCGEM LBS. 0. 149 40,000 5¢ 60

NITROGEN LBS. 0.300 40..000 12.00

FHOSPHATE LBS. 0.25Q 4,000 10480

TRACTOR FUEL COST ACRE 1. 96

TRACT REPAIR COST ' ACRE 1495

TRACTOR LUEBE COST ACRE 0, 29

EQUIP REPAIR COST ACRE’ 0. 45

IRRIG FUEL COST ' ACRE 6. 10

IRRIG LUBE COST ACRE 1. 22

IRRIG REPAIR COST ACRE Y §
TOTAL OPERAT ING COST 53.04
RETURNS TO LAND,LABOR,CAPITAL sMACHINERY,

OVERHEAD,RISK s AND MANAGEMENT be 96
CAPITAL CCST: ’

ANNUAL OPERATING CAPITAL 0. 100 23,997 24 40

TRACTOR INVESTMENT 0.100 13,233 1e39

ECUIPMENY INVESTMENT 0.100 G674 0.99

IRRIGATION SYSTEM INVESTMENY C.100 6. 030 Fe 60
TOTAL INTEREST CHARGE ‘ l4. 38

-— - ——— o —— . 7§ T T o s - e e

KETURAS TC LAND, LABOCR, MACFINERV. .

OVERHEAD, RISK AND MANAGEMENT ~T.42
OWNERSHIP CCST: (DEPRECIATION, ‘
TAXESy INSURANCE)

TRACTGR DOL. l.67
EQUI PMENT ooL . Le 54
IRRIGATION SYSTEM . DaL. 7.05
"TCTAL CWNERSHIP COST : 10.25
RETURNS TO LAND, LABOR, OVERHEAD,
RISK AND MANAGEMENT ~17.67
LABCR COST:
PACHINERY L ABOR HR. 3.000 1.440 4. 32
IRRIGATICN LABOR HR . © 34000 C. 936 2. 81
TOTAL LABCGR COST T413

RETURNS TO LAND, OVERHEAD, _
RISK AND MANAGEMENT -24.80

B e e pR——— o e - e e e bt —

PANHANDLE ENERGY BUDGETS

ENTERPRISE B9 AREA AND COUNTY 12 DETAIL 00 IRIG. LEVEL 5 LAND CLASS 9
GRAZING 5 MACK. COMP. _1 IRIG, SYSTEM 4 PRICE VECT 1 INDIV. NUMBER _Q
ANNUAL CAPITAL MONTH: 6

OATE PRINTED: 03/05/75
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TOVAL

T -2 3 & s 6 7 8 9 10 11 12 13 14 15 16 17 18

UAN. FEB  MAR APR MAY JUN JUL MG SEP OCT NOV DEC  PRICE WEIGHT UNIT ITEM TYPE CONT
LINE : ‘ CIDE COUE
PROOUCTION NUMBER OF UNITS
L GRAZE-QUT 0025..0025 0.75 0.90 1.60 0.0 0.0 0.0 0.0 0.60 0.90 0.75 10.000 0.0  10. 75. 2. 0.
OPERATING INPUTS RATE/UNTT PRICE  NUMBER UNIT ITEM TYPE CONT

. UNITS CODE CODE
11 RYE SEED 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 1,00 0.0 0.0 0.0 5.000 0.0 2. 175%. 3. 0.
12 MTROGEN 0.0. 0.0 0.0 0s0 0.0 0.0 0.0 40,00 0.0° 000 0.0 0.0 0al40 0.0 12, 2Ll 3. 0,
13 MTROGEN 0.0 20,00 20,00 0.0 0.0 040 0.0 0.0 0.0 0.0 0.0 0.0 0,300 0.0 12, 2l1. 3. 0.
14 FHOSPHATE 0.0 . 20,00 20,00 0.0 0.0 0.0 0.0 0.0 0.0 0¢0 0.0 0,0 0.250 0.0 12, 2l4. 3. 0.
MACHINERY REQUIREMENTS TINES OVER XXXXX  XXKXX POWER MACH TYPE CONT

‘ UNIT COUE
38 GFFSET DISK 0.0 040 0.0 Gu€ 0.0 1,00 0.0 1,00 0.0 0,0 0.0 - 0.0 0.0 0.0 4e 37, 4a 0.
39 CHISEL 0,0 € 0.0 0,0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.¢ 4. 42, 4. 0.
40 SWEEP 0.0 0.0 0.0 0,0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4e 41. 4o 0.
41 ANHYORQUS APPLIC 0.0 0.0 0.0 0.0 0.0 040 0.0 1,00 0.0 0.0 0.0 0.0 0.0 0.0 4 T3, 4. Oa
42 ORY FERT SPREAD 0.0 1.00 1,00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4e T1e 4 Q.
43 DRILL WO/FERT 0.0, 0.0 0.0 0.0 0.0 0,0 0.0° 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4 Sl 4 0.
49 ACIN IRRIG WATER 0.0 0.0 3.00 3.00 3.00 0.0 0.0 3,00 0.0 3,00 3.00 0.0
PANHANDLE ENERGY BUCGETS MACHINERY COMPLEMENT 1
EQUIPHMENT COMPIL EMFNMT 1
*##NO NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET#wx
*#AC CONFLEMENT CHANGES HAVE BEEN STORED WITH THLS BUDGET**x
WONTHLY SUMMARY OF RLCEIPTS AND EXPENSES .

- CATEGCRY UNIT JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV.  DEC TaraL
TOTAL RECEIPYS ACRE 2,50 2050 7.50 9.00 16,00 0.0 0.0 0.0 0.0  6.00 9.00 7.50 60.00
‘TCTAL EXPENSES ACRE 0.0 11.28 14,07 2.80 2.80 1.00 0.35 9.59 5.56 2.80 2.60 0.0 5344
RETURNS TC LANDs LABOR, CAPIFAL, MACHINERY, OVERHEAD, RISK, AND MANAGEMEN T 6.96
ANNUAL CAPITAL DOL. 0.0 3.76 3.52 0.47 0,23 0.0 0432 7499 4cl7  1.87 1.63 0.0 23.96

UABOR REQUIREMENTS BY MONTH " ”
MACFINERY LABCR FR. 0.0  Oull  Gell 0eC 0.0 06l 0u12 0.47 0.22 0.0 0.0 040 1.44
IRR IGATION LABOR HRe 0.0 0.0 0,16 0.16 0.16 0,0 0.0 0.6 0.0 0.l6 0.16 9.0 0.94
TOTAL LABOR HR. 0.0 0.1l 0,27 0.l16 0.16 Okl 0.12 0.62 0,22 0.l16 0.16 2.0 2.38
IRR IGATION WATER INCH 0.0 0.0  3.00 3.00 3.00 0.0 0.0 3.00 0.0 3.00 3.00 0.0 18.90
"MACHINERY FIXED AND VARIABLE COSTS PER HOUR TOTAL B

MACKINE CcoDE DEPR INSUR. TAX  TOTAL FIXED REPAIR FUEL LUB.  VARIABLE  INT.  Hi/TIME
TRACTOR (4 ) e 1.05 0.06 0.16 127 Ge12 1e49 0.22 2.44 1.06 L.00
OFFSET DISK 37 1466 0.07 0.21 1.94 Ged3 0.0 0.0 0,43 1.24 0.13
CHISEL ‘42 0.52 0,02 0.06 0.61 0.14 0.0 0.0 0.14 0.39 0.21
SWEEP 41 2.12 0.09 9.26 2.48 C.83 0.0 0.0 0.83 1,57 0. 10
ANHYDROUS APPLIC. 73 0.56 0.03 0,07 0.66 0,37 0.0 0.0 0.37 0,43 0.26
DRY FERT SPREAD 71 0.68 0.03 0,08 0.80 0.29 0.0 0.0 0.29 0.51 )
DRILL WO/FERT 61 1465 0.07 0.21 1.93 0.4% 00 0,0 0.44 1,24 0,18

ITEN TIMES LABOR MACHINE FUEL,0IL,LUB., FIXED COSTS

GPERATICN NO. DATE OVER HOURS HOURS REPAIR PER ACRE PER ACRE
SWEEP %4l JUL  1.00 0.122 0,101 0.35 0.67
OFFSET DISK 4937 AUG  1.00 0,157 0,129 0.40 0.74
ANHYDROUS APPLIC 4,73 AUG  1.00 0.310 0.257 0.78 0.9¢
DRILL WO/FERT 4361 SEP  1.00 0,217 0,179 0456 1,03
DRY FERT SPREAD . 4,71 FEB 1.00 0.112 04093 0.28 0.36
DRY FERT SPREAD  4,7L MAR 1,00 0.112 0.093 0.28 0.36
OFFSET DISK 4,37 JUN  1.00 0.157 04129 0.40 0.74
CHISEL %42 JUN 1,00 .Du23% _0a210 _0.59 0,15

1.440 1190 3,65 5059




TABLE XLVII

CONVENTIONAL TILLAGE GRAIN SORGHUM ON CLAY LOAM SOIL
- UNDER HEAVY SURFACE IRRIGATION

RISK AND MANAGEMENT

PANFANCLE ENERGY BUDGETS

CAT EGORY UNITS PRICE  QUANTITY  VALUE
PRODUCTICN:
MILO . CWT. 2.340 62.000 145.08
MILG STUBBLE AUMS 64000 1.000 6. 00
TOTAL RECEIPTS 151.08
OPERATING INPUTS: ,
MILO SEED LBS. 0.270 1C.000 2470
NITRCGEN L8s. 0.300 125.€0C 37.50
N TRCGEN LBS. 0,140 25,000 3. 50
HERBICIDE ACRE 5.630 1.000 5.63
INSECTICIDE ACRE 2.200 1.000 2.20
CuUSTCF CCMBINE. ACRE 10,000 1. 000 10. 00
CLSTOM HAULING CHT. 0.100 62,000 6.20
TRACTOR FUEL COST ACRE 3.57
TRACT REPAIR COST ACRE 1. 73
TRACTOR LUBE COST ACRE 0.54
EQUIF REPAIR COST ACRE 1. 12
. IRRIG  FUEL COST ACRE 5,85
§ IRRIG  LUBE COST ACRE 1.07
IRRIG REPAIR COST ACRE 2.91
TOTAL GPERATING COST 84452
RETURNS TC LAND,LABOR, CAPIT AL \MACHINERY,
OVERHEAD ,RISK,AND MANAGEMENT 66.56
CAPITAL CCST: ‘
ANNUAL OPERATING CAPITAL 0.100 20,316 2.93
TRACTOR INVESTMENT 0,100 25,417 2.9
EQUIPMENT INVESTMENT 0. 100 13. 702 1 37
IRR IGATION SYSTEM INVESTMENT © 0.100 55.650 5.57
TOTAL INTEREST CHARGE 12, 41
RETURNS TC LANDy LABORy MACHINERY,
CVERKEAD, RISK AND MANAGEMENT 54. 15
UWNERSHIP COST: (DEPRECIATION,
JTAXESs INSURANCE) '
TRACTOR ' DOL. 3.04
£QUIPMENT DOL. 1099
IRRIGATION SYSTEM DOL e 11,72
TOTAL CWNERSHIP COST 16475
RETURNS TO LAND, LABUR, OVERHEAD,
RISK AND MANAGEMENT 37.40
LABCR €OST:
MACHINERY LABOR HR. 3.000 2.739 8.22
IRRIGATICN LABOR HR o 3. 600 1. 248 3. 74
TOTAL LABOR COST 11.96
RETURNS TC LAND, CVERHEAD,
25. 44

ENTERPRISE 73 AREA ANDC COUNTY 12 DETAIL QQ IRIG. LEVEL & LAND CLASS }

SRAZING 3 MACH. COMP. _1 IRIGe. SYSTEM 5 PRICE VECT 1 INDIV.

MNUAL CAPITAL MOANTH: 10
DATE PRINTED: 03/C5/75

NUMBER _Q
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3 4 5 6 7 11 12 13 14 15. 16 17 18
JAN . FES MAR APR MAY JUN JUL AUG SEP  OCT NOV DEC PRICE WEIGHT UNIT ITEM TYPF CONT
LINE : . CUDE CONE
PROCUCT ION NUMBER 0OF UNITS :
1 MILO . 0v0 0.0 0.0 040 040 0.0 0.0 ©e0 0.0 62500 0.0 0.0 2,340 0.3 16, 73, 2. O,
2 MILO STUBBLE 00 . 0e0 040 0.0 0.0 0.0 0.0 0.0 .0.0 0.0 050 0.50 6,000 6.0 0. 157, 2. 0.
OPERATING INPUTS ) RATE/UNIT PRICE  NUMBER UNIT ITEM TYPE CONT
. . UNITS CUDE CODE
11 MILO SEED 0.0 . 0.0 0.0 O, 0.0 10.00 0.0 - 0.0 0.0 ‘0.0 0. 0.0 0.270 0.0 120 173, 3, 0.
12 M TROGEN 0.0 040 0.0 125.00 0.0 .00 0.0 040 0s0 040 0,0 - 0.0 04300 0.0 12, 211, 3. 0.
13 NITROGEN 0.0 0.C - 0.0 0s0 0.0 0:0 25.00 0.0 0.0 0.0 0.0 0.0 0.140 0.0 12, 2ll. 3, 0.
14 HERBICIDE 0.0 . 040 0.0 0uC 0,0 1,00 0.0 0.0 0.0 0s0 040 0.0 5.630 0.0 7, 250. 3. 0.
15 INSECTICIDE L0¢0. 040 0.0 0.0 0s0 040 1,00 0.0 0.0 0.0 0.0 0.0 2.200 0.0 7. 260, 3. 0.
16 CUSTOM GOMFINE 0.0 .0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,00 0.0 0.0 10.000 0.9 7. 305, 2. 0.
17 CUSTOM FAULING 0.0 0,0 0.0 0.0 Q¢C 0.0 0.0 0.0 0,0 62.00 0.0 0,0 0,100 0.0  1lb. 306. 3. 0.
MACHINERY REQUIREMENTS TIMES OVER XXXXX  XXXXX POWEF MACH TYPE CONT
. UNIT CODE
38 STALK SHREDDER 00 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.9 4o 8l. 4e 0.
39 OFFSET DISK 20 0,0 1,00 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 4o 370 4. 0.
40 CHISEL 6.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.9 4y b2e 4a  Da
41 LAND FLANE 0.0 0,0 0.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 PO N
%2 CULTIBEDDER TILL Q.0 0.0 0.0 1.00 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G Sie 4e 0.
43 CULTIBEDOER TILL 0.0 0.0 "0.0 0.0 1,00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4y 51. 4a D
44 DRY FERT SPREAD  0e0 - 0eQ 030 1,00 0.0 0.0 0.0 0.0 040 0.0 0.0 0.0 6.0 4o Tle 4o D
45 ANHYDROUS APPLIC 0.0 0.0 0.0 0.0 0.0 0.0  1.00 0.0 0.0 0.0 0.0 0.0 0.0 4o THe 4 O,
%6 CULTIBEODER PLNT 00 0e0 - 00 00 0.0 .1,00° 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G 874 4s 0.
47 FIELD CULTIVATOR 0,0 0.0 00 0.0 0.0 1.00 0.0 0.0 0.0 0,0 0.0 0.0 0.0 4. b€, 4. O
48 SPRAYER 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2. Tes 4. 0,
49 ACIN IRRIG WATER 0.0 0.C Qo0 0s0 6.00 3460 T7.20 7.20 0.0 0.0 0.0 0.0
FANHANDLE ENERGY BUDGETS MACHINERY COMPLEMLAT 1
EQUIPMENT COMPLEMENT |
##&ND NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET*&+
##%NC COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET#e#
MONTHLY SUMNARY OF RECEIPTS AND EXPENSES
CATEGURY UNTT JAN  FEB  MAR APR  MAY  JUN  JUL UG SEP oY NV DEC TOTAL
TOTAL RECEIPTS- ACRE 0.0 0.0 0.0 040 0.0 0.0 0,0 0.0 0.0 145.08 3.00 3,00 151,08
TOTAL EXPENSES ACRE 0.0 0.0 1.30 38,19 2,87 12,04 9.43 2.95 0.0 16.20 1.53 0.0 84.52
RETURNS TQ LAND, LABOR, CAPITAL, MACHINERY, OVERHEAD, RISKs AND MANAGEMENT 66456
ANNUAL CAPITAL DOL o 0.0 0.0  0.76 19410 1.20 4.0l 2.36 0449 0.0 0.0 1,40 0.9 29.32
LABOR REQUIREMENTS BY MONTH
MACKINERY LABOR M, 0.0 0.0  0.44 0.25 . 0,14 0.98 0.31 0.0 0.0 0.0 0.62 0.0 2,74
IRRIGATION LABOR HR4 040 0.0 0.0 0.0 0031 0e19 0e37 037 0.0 0.0 0.0 0.0 1.25
TATAL LABOR HR. 0.0 0.0  O.44 0.25 0.45. L.l6 0.68 0,37 0.0 0.0  0.62 9.0 3.99
IRR IGATION WATER INCH 0.0 Q.0 0.0 0.0 6,00 3.60 7,20 7.20 0.0 0.0 0.0 0.0 26,00
MACHINERY FIXED AND VARTABLE COSTS PER HOUR TOTAL
MACHINE €oDE DEPR INSUR. TAX  TOTAL FIXED REPAIR FUEL LUB.  VARIABLE INT. v/ TIVE
TRACTOR(2) 2 0.73 0,04 0.11 0.88 0.50 1.0 0.16 1.69 Ca74 1.00
TRACTOR (4 ) 4 1.05 0.06 0.16 1.27 0.72 1449 0.22 2,04 1.06 1.00
STALK SHREDDER 8l 0.59 0.02 0.06 D.68 0433 0.0 0.0 0.33 0.39 c.18
OFFSET DISK ar. 1.66 0.07 0.21 1.94 0.43 0.0 0.0 0463 1.24 0.13
CHISEL %2 0.52 0,02 0,06 Deb1 0.14 0.0 0.0 C.i4 0.3 221
LANC PLANE 7 0,64 0.06 0.13 D.64 1.5 0.0 0.0 1.15 1.03 247
CULTIBEDDER TILL 51 0.69 0.03 0.09 0.80 0.95 0.0 0.0 0.95 0.51 3.1l
CULTIBEDDER TILL 51 0469 0.03 0.09 0.80 0.95 0.0 c.0 0.95 Cu51 c.1
DRY FERT SPREAD . 71 0.68 0.03 0.08 0.80 0.29 0.0 0.0 0.29 0.51 0,09
ANHYDROUS APPLIC 73 0456 - 0.03 0.07 0.66 0.37 0.0 0.0 0,37 0043 0.26
CULTIBEDDER PLNT 67 1.24 0.05 0.13 142 0.77 0.0 0.0 0.77 0.82 0415
FIELD CULTIVATOR 46 0.60 0.03 0.07 0.70 0.25 0.0 0.0 0.25 Co45 0.26
SPRAYER 4 0.40 0.02 0.05 0.47 011 0.0 0.0 0.1t 0431 0.3¢
ITEM TIMES LABOR MACHINE FUEL,UIL,LUBay FIXED COSTS .
OPERATION NO. OATE OVER HOURS HOURS REPAIR PER ACRE FPER AGRE
STALK SHREDDER 4,81 KOGV 1,00 0.21& 04177 0.53 V.64
OFF SET DISK 4,37 NOV 1,00 0.157 0.129 0.40 0.74
CHISEL 4,82 NOV  1.00 0.25% 0C.210 0.59 0.15
OFFSET DISK 4,37 NAR 1,00 0.157 0.129 0,40 0. T4
LAND PLANE 4977 MAR  0.50 0.283 0.234 0,90 1.06
CULTIBEODER TILL 4,51 APR  1.00 04139 0.115 0. 42 0.45 .
DRY FERT SPREAD 4,71 APR  1.00 0.112 0.093 0.28 . 0.36
CULTIBEDDER TILL 4,51 MAY 1.00 0.139 0.115 0.42 . 0,45
CULTIBEDDER TILL ° 4,51 JUN 1.00 0.139 0.115 0,42 0.45
CULTIBEODER PLNT ~ 4467 JUN 1400 0,184 0.152 0.52 0,73
FIELD CULFIVATOR ; 1.00 0.288 0.238 0.70 0.89
SPRAYER - - 1.00 0.365 0.302 0. 60 0.77
ANHYOROUS APPLIC 1.00 _0.310 y 0.94
OTAL : 2,739 2.264 6. 96 8.94
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TABLE XLVIII

CONVENTIONAL TILLAGE GRAZED WHEAT ON CLAY LOAM SOIL
WITH SURFACE IRRIGATION

CAT EGORY _ UNITS ~ PRICE QUANTITY VALUE

PRODUCTION:

GRAZED WHEAT ‘ AUMS 10. 000 6.000 60.00
TCTAL RECEIPTS 60, 00 -
UPERATING INPUTS:

WHEAT SEED Bl. 5000 1,000 5. 00

NITROGEN LBS. 0.140 ° 40.000 5.60

NITRCGEM ' LBS. 0. 300 40,000 12. 00

PHOSPHATE : LBS. 0.250 40.000 10.00

TRACTCR FUEL COST ACRE 1.96

TRACT REPAIR COST : ACRE © 0.95

TRACTOR LUBE COST ACRE 0.29

EQUIP REPAIR COST . ACRE: 0.45

IRRIG FUEL COST ' ACRE 4.21

IRRIG LUBE COST ACRE 1.13

IRRIG REPAIR COST ACRE 44 34
TCTAL CPERATING COST : 45,93
RETURNS TO LANC,LABCRyCAPIT AL MACHINERY,

OVERHEADsRISK 9 AND MANAGEMENT 14+ 07
CAPITAL CCST: :

ANNUAL OPERATING CAPITAL 0.100 20,893 2.09

TRACTOR INVESTMENT 0.100 13,933 1.39

EQUIPMENT INVESTMENT 0.100 a8 74 Ce 99

[RRIGATION SYSTEM INVESTMENT 0.100 59,580 5.56
TCTAL INTEREST CHARGE 10.43
RETURNS TC LAND, LABOR, MACHINERY,

OVERKFEACs RISK AND MANACEMENT ) . 3. 64
OWNERSHIP COST: (DEPRECIATICN,
TAXESy INSURANCE)

TRACTOR : DOL. le 67

EQUIPMENT DoL . 1456

IRRIGATICN SYSTEM CCL. 9. 41
.TOTAL CWNERSHIP COSY 12.62
PETURNS TC LAND, LABCR, CVERHEAD,

RISK AND MANAGEMENT -8.98
LABCR COST:

MACHINERY LABOR HR o 3.000 1.440 4.32

IRRIGATICN L ABOR HR . 3.000 0.G36 2.81
TCTAL LAECR CCST 1.13
RETURNS TC L ANC, OVERHEAD, i

RISK AND MANAGEMENT -1l6.11

PANHANOLE ENERGY BUDGETS

ENTERPRISE 89 AREA ANC CCUNTY L2 CETAIL QQ IRIG. LEVEL 2 LAND CLASS ]
GRAZING § MACH. COMP. _] IRIG. SYSTEM 5 PRICE VECT L INDIV. NUMBER _Q
ANNUAL CAPITAL MONTH: 6
DATE PRINTED: 03/05/75
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1 2 3 . 3 6 7 8 9 10, 1L 12 13 % - 15 16 17T
JAN . FEB  MAR APR  MAY JUN  JUL AJG -SEP . OCT NOV DEC. PRICE WEIGHT UNIT IFEM TYPE CONT
LINE . } COOF CODE
PRGDUCT ION . NUMBER OF UNITS .
1 CRAZED WHEAT 0425 :0.25 0,75 0.90 1e80 0.0 0.0 0.0 0.0 0.60 0.90 0.75 10.000 0.0 10, Ta. 2. 0.
QPERATING INPUTS ) RATE/WNIT PRICE  NUMBEP UNIT I1EM TYPF CONT
S P : : UNITS CODE CODE
11 WHEAT SEED 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.00 0.0 0.0 0.0 5.000 .0.C 2. 176s 3. O,
12 MTROGEN 0e0 0.0 0.0 0.0 0.0 0.0 0.0 40,00 0.0 0,0 0.0 0.0 0.140 0.0 12, 211, 3. C.
13 MTROGEN 0.0 20,00 20,00 0.0 0.0 0.0 " 0.0 ' 0.0 0.0 0.0 0.0 0.0 0,300 6.0 L2, 211, 3, 2,
14 FHOSPHATE 0.0 20.00 20,000 0.0 0.0 0.0 0.0 0.0° 0.0 0.0 0.0 0.0 0.250 0.0 12, 214. 3. 0.
MACHINERY REQUIREMENTS TIMES OVER XXXXKX  XXXXX BOWEF HACH TYPE CONT
: UNIT CODE
38 CFFSET DISK 0.0 040 0e0 8.C 0.0 . 1400 0.0 1,00 0,0 0,0 0,0 . 0.0 040 0.0 4. 31. e 0.
39 CHISEL 0.0 0@ 0.0 0.0 0e0 - 1400 0.0 040 '0s0 0o0 0.0 0.0 0.0 . 0.0 4, 42a 4. 0.
40 SWEEP 040 0.0 0.0 0.0 0.0 0.0 1.00 €0 " 0.0 0,0 0.0 0.0 0.0 0.0 4 4l 4o Oa
41 ANHYDROUS APPLIC 040 ©o0 0.0 0.0 0.0 . 0.0 00 1.00. 940 040 00 0.0 0.0 0.0 4e Th 4. 0.
42 DRY FERT SPREAD 0.0 1,00 1.00 0.0 0.0 0.0 0.0 .0.0 0.0 0. 0.0 0.0 040 0.0 4 Ti. &, D
43 ORILL WO/FERT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,00 0.0 0.0 0.0 040 0.0 4s tle & 0.
49 ACIN IRRIG WATER 0.0 0.0 3.00 3.00 3.00 0.0 0.0 3.00 0,0 3,00 3,00 0.0
PANHANDLE ENERGY BUCGETS NACHINERY COMPLEMENY 1
EQUIPMENT COMPLEMENT
#94NO NAME CHANGES HAVE BEEN STORED ®ITH THIS BUDGET s«
##4NC COMPLEMENT CHANGES KAVE BEEN STORED WITH THIS BUDGET#*+
NONTHLY SUMMARY OF RECEIPTS AND EXPENSES T
CATEGORY UNIT JAN  FER  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC 10141
TOTAL RECEIPTS ACRE 250 2,50 7,50 9.00 16,00 0,0 0.0 0.0 0.0  6.00 9.00 7.5C 80,90
TCTAL EXPENSES ACRE 0.0 11,28 12,89 1.61 1.61 1.00 0,35 . 8.40 5.56 1.61 Ll.61 0,0 4593
RETLRNS TC LAND, LABOR, CAPITAL, MACHINERY, OVERFEADs RISK, AND MANAGEMENT . 14.07
ANNUAL CAPITAL ooL. 0.0 3,76 3.22 0,27 0.13 0.0  0.32  T.00 4.17 1.08 0.9 0.0 20430
LABOR REQUIREMENTS BY HONTH o
MACFINERY LABCR FR. 0.0 Q.11 0.1l 0.0  0.C  Co#l 0u12 0.&T 0.22 0 0.0 0 1,44
IRR IGATION LABOR HR. 0.0 0.0 0.6 0.16 O0.16 0.0 0.0 0.16 0.0  0.16 0.16 2.0 0.9
TOT 2L LABOR HR. 0.0 0.1l  0.27 0416 0.16 - 0.4l 0.d2 0,62 0.22 0.16 0.16 .0 2,38
IRP IGATION WATER INCH 0.0 0.0  3.00 3.00 3.00 0.0 - 0.0  3.00 0.0 3.00 3.30 C.0 18,00
) MACHINERY FIKED AND VARIABLE CCSTS PER HOUR ToTaL -
MACHINE CODE DEPR INSUR. TAX  TOTAL FIXED REPALR FUEL LUB.  VAPIABLE INT. AT IME
TRACTOR (4) 4 1.05 0.06 0.16 L.27 0.72 1049 0.22 2.5¢ 1.06 1.00
QFFSET DISK 37 1.66 0.07 0.21 1.9% 0.43 0.0 0.0 0.43 124 0,43
CHISEL %2 6.52 0.02 0.06 0.61 O.lé 0.0 0.0 0,14 0439 0,21
SWEEP 41 2.12 0409 0.26 2448 0.83 0.0 0.0 0.853 1,57 a.10
ANKYDROUS APPLIC 73 0.56 0.03 0.07 0.66 0.37 0.0 0.0 0.37 0.43 0,26
ORY FERT SPREAD 71 0.68 0.03 0,08 0.80 0029 0.0 0.0 0.29 0,51 0,05
DRILL WO/FERT 61 1.65 0.07 6.21 1.93 0.4 0.0 0.0 Cobd 1.2¢ D1g
ITEM VIMES LABOR MACHINE FUEL,UIL,LUB., FIXED COSTS
OPERATION NO. DATE OVER HOURS HCURS REPAIR PER ACRE PER ACRE
SWEEP - %e4l UL 1.00 0.122 0.101 0.35 067
OFFSET DISK 4,37 AUG 1.00 0.157 0.129 0.40 0.74
ANHYDROUS APPLIC 4473 AUG 1.00 0.310 0.257 0. 78 0.94
ORILL WO/FERT 461 SEP 1,00 0,217 0,179 0.56 1.03
DRY FERT SPREAD 4,71 FEB  1.00 0.112 0.093 0.28 0.36
ORY FERT SPREAD 4,71 MAR 1,00 0.112 0.093 0.28 0.36
JFFSET DISK 4¢37 JUN  1.00 0.157 04129 0.40 0.74
CHISEL 4r42 JUR  1.00 _0.25% 0.210 ~0.39 ~0a15
ToTAL . 1440 1,190 3.65 5.59




TABLE XLIX

CONVENTIONAL TILLAGE SUDAN HAY ON CLAY LOAM SOIL
WITH SURFACE IRRIGATION

CATEGORY UNITS PRICE  QUANTITY  VALUE
PRODUCT ICN: .

SLDAN , TONS 22,000 5.000 110. 00
TOTAL RECEIPTS 110.00
OPERATING INPUTS:. A

_SUDAN SEED L8s. 0.270°  10.000 2.70

NITROGEN LBS. 0.140 100,000 14400

SWATHING ACRE 34160 2,000 6e 32

BALER BL. 0.280 150.000 42,00

BALE-LOADER BL. 0.150 150.000 22.50

TRACTOR FUEL €OST ACRE 1. 64

TRACT REPAIR COST ACRE 0.79

TRACTOR LUBE COST ACRE - ‘0. 25

EQUIP REPAIR COST ACRE 0.79

IRRIG  FUEL COST ACRE 8.13

IRRIG  LUBE €OST ACRE 1. 63

IRRIG REPAIR COST ACRE 12.62
TCTAL GPERATING COST 113.37
RETURNS TO LAND,LABOR,CAPITAL yMACHINERY,

OVERNEAD,RISK,AND MANAGEMENT ~3437
CAPITAL COST: _ . ,

ANNUAL CPERATING CAPITAL 0.100  21.233 2.12

TRACTOR INVESTMENT 0.100 11.659 1.17

EQUIPMENT INVESTMENT 0.100 6.5644 0.65

IRRIGATICN SYSTEM INVESTMENT 0.100 128,040 12. 80
TOTAL INTEREST CHARGE ‘ 16475
RETURNS TO LAND, LABOR, MACHINERY,

OVERHEAD, RISK AND MANAGEMENT -20.12
OWNERSHIP COST: (DEPRECIATION,
TAXESs INSURANCE)

TRACTOR ooL. 1.39

EQUIPMENT oOoL. 1. 04

IRRIGATION SYSTEM o0L . 9.39
TOTAL CWNERSHIP COST 11. 83
RETURNS TO LAND, LABOR, OVERHEAD,

RISK AND MANAGEMENT -31.95
LABCR COST;

MACHINERY LABOR HR. 3,000 L. 205 3. 62

IRRIGATION LABOR HR. 3.000 1.248 3.7
TCTAL LABOR COST 7.36
RETURNS TO LAND, OVERHEAD, ,

-39,31

RISK AND MENAGEMENT

-

PANHANDLE ENERGY BUDGETS.

‘ENTERPRISE §1 AREA ANO COUNTY 12 DETAIL Q0 IRIG. LEVEL & LAND CLASS L
GRAZING I MACH, COMP. _1 IRIGe SYSTEM & PRICE VECT ] INDIV. NUMBER _Q

ANNUAL CAPITAL MONTM: 9
DATE PRINTED: 03/05/75
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. X 2 3 4 5 6 7 8 9 10 11 12 13 14 T15 16 17 18
JAN . FES MAR APR MAY JUN JoL AUG SEP acr NOV DEC PRICE WEIGHT UNIT 17CM TYPE CONT
LINE A coot. ceoe
PRGDUCTILN NUMBER OF UNTTS
1 SUDAN Qe - Qe 0.0 0.0 0.0 0.0 3.50 1.50 0.0 0.0 0.0 0.0 22.000 0.0 3. 87. 2. 0.
OPERAT ING INPUTS RATE/UNIT PRICE NUMBER UNIT 'TTE“ TYPE CONT
) UNITS CGDE COLE
11 SUDAN SEED 00 0.0 0.0 0.0 0.0 10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.270 0.0 12. 187, 3. 0.
12 NITMOGEN 0.0 0.0 0.0 0.0 100.00 .0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.140 0.0 12. 211, 3. Qe
13 SWATHEING 0.0 0.0 0.0 0.0 0.0 0.0 1400 100 0.0 0.0 . 0.0 0.0 3.160 0.0 T. 392. 3. 0.
14 BALER 0.0 0.0 0.0 0.0 0.0 0.0 105.00 45.00 0.0 0.0 0.0 0.0 0.280 0.0 6 388. 3. 0.
15 BALE-LCADER 0.0 0.0° 0.0 0.0 0.0 040 105.00 45.00 0.0 0.0 0.0 . 0.0 0.150 0.0 6e 38%. 3. Qe
MACHINERY REQUIREMENTS TIMES OVER XXXXX XXXXX POWER MALHM TYPE CONT
. . UNIT CODE
38 OFFSET DISK 0.0 . 0.0 1.00 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 b 374 4 [ 2
39 M.B. PLOW 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4. 3. 4. Q.
40 CULTIBEDDER PLNT 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 & 67, 4. 0.
41 ROW CULTIVATOR 0.0 0.0 0.0 0.0 .00 0.0 0.0 0.0 0.0 0.0 0.0 . 0 0.0 0.0 ba 45, 4. 0.
49 ACIN IRRIG WATER 0.0 0.0 0.0 0.0 600 3,60 7.20 720 0.0 0.0 0.0 0.0
PANHANDLE ENERGY BUDGETS. MACHINERY COMPL EMENT 1
EQUIPMENT COMPLEMENT 1
**¥A0 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET ##®
*%#h0 COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET##»
MONTHLY SUMMARY OF RECEIPTS AND EXPENSES
CATEGORY UNIT JAN FES MAR APR MAY JUN JUL AUG SEP ocT NOoV DEC TOTAL
TOTAL RECEIPTS ACRE 0.0 0.0 0.0 0.0 0.0 0.0 17.00 33.00 0.0 0,0 0.0 0.0 11C.00
TOTAL EXPENSES ACRE 0.0 1.43 0.40 0,0 2l.22 6006 55,03 29.23 0.0 0.0 0.0 0.0 113,37
RETWNS TO LANO, LABOR, CAPITAL, MACHINERY, CVERHEAD, RISKy AND MANAGEMENT -3.37
ANNUAL CAPITAL DOL e 0.0 0.84 0. 20 0.0 7.07 1.51 9.17 2.44% 0.0 0.0 0.0 0.0 21.23
LABOR REQUIREMENTS BY MONTH
MACHINERY LABOR . HRe 0.0 0.42 0. 16 0.0 0.63 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.21
IRR IGATIGN LABOR HRe 0.0 0.0 0.0 0.0 0.31 0.19 0.37 0.37 0.0 0.0 0.0 0.0 1.25
TOTAL LABCR HRe 0.0 0442 0.16 0.0 0.94 0.19 0.37 0.37 0.0 0.0 0.0 0.0 2.45
’ IRR IGATION WATER INCE 0.0 0.0 0.0 0.0 6.00 3.60 T.20 T.20 0.0 0.0 00 0.0 2%.00
MACHINERY FIXED AND VARIABLE COSTS PER HOUR TOTAL
MACHINE CODE DEPR INSUR. TAX TOTAL FIXED REPAIR FUEL LUB. VARIABLE INT,. R/TIME
TRACTOR (&) 4 1.05 0.06 .16 1.27 0.72 1.49 0.22 244 1.06 t.CO
OFFSET--D1SK 37 . L.66 0.07 0.21 .- 1.94 0.43 0.0 0.0 0+43 le 26 0.13
MeBe PLOW 32 0e39 0.02 0.05 Ok lab4 0.0 0.0 l.44 0.29 N.35
CULTIBEDDER PLNY . 67 Le24 0.05 0.13 1.42 0. 77 0.0 0.0 0.77 0.82 0s15
ROW CULTIVATOR 45 0.60 0.03 0.07 0.70 Qe 25 0.0 0.0 0.25 0445 0424
ITEM TIMES LABOR MACHINE FUEL,OIL,LUB.y» FIXED COSTS
OPERATION NO.o DATE OVER HOURS HOURS REPAIR PER ACRE "PER ACRE
M.Bo PLONW 4932 FEB 1.00 0.420 0.347 le43 .15
OFFSET DISK 4937 MAR 100 0.157 0,129 0.40 0.74
OFFSET DISK 4937 MAY 100 0.157 0.129 0.40 Oe74
CULTIBEDDER PLNT 4467 MAY - 1,00 0.184 0.152 0.52 0.73
ROW CULTIVATOR G045 MAY 1.00 _0.288 _0a.233 -0s82
TOTAL . 1.205 0.996 3.46 4.26




TABLE L

CONVENTIONAL TILLAGE SOYBEANS ON CLAY LOAM SOILS
WITH SURFACE IRRIGATION

CATEGORY UNITS PRICE  QUANTITY  VALUE
PRODUCT ICN:

SCYBEANS BU. 3.280  45.000 147.60
TOTAL RECEIPTS : 147.60
— y . —c - o o e e o 2 00 e e 0 e o
OPERATING INPUTS: :

SCYBEAN SEED LBS. 0.170 90.000 15, 30

NITROGEN LBS. 0.140  50.000 7. 00

CUSTOM COMB INE ACRE 9.700 1.000 . 9.70

CUSTOM HAULING BU. 0.100 . 45.000 4450

HERBICIDE LBS. 7.250 1.000 7. 25

TRACTOR FUEL COST ACRE : 2.49

TRACT REPAIR COST . ACRE 1. 20

TRACTOR LUBE COST ACRE 0. 37

EQUIP REPAIR COST: ACRE 0.53

IRRIG . FUEL COST. ACRE 8.13

IRRIG . LUBE COST ACRE 1.63

IRRIG REPAIR COST . ACRE 10.25
TOTAL CPERATING COST - 68, 36
RETURNS TG L ANDyL ABOR, CAP IT AL {MACHINERY,

GVERFEAD,RISK,AND MANAGEMENT 79. 24
CAPITAL COST: . .

ANNUAL OPERATING CAPITAL 0. 100 17.419 1. 74

TRACTOR INVESTMENT . 0.100 17.728 1.77

EGUIPMENT INVESTMENT 0.100 104542 1. 05

IRRIGATION SYSTEM INVESTMENT 0.100 96. 024 9.60
TOTAL INTEREST CHARGE 14.17
RETURNS TO LAND, LABOR, MACHINERY,

OVERHEADs RISK ANC MANAGEMENT 65.07
OWNERSHIP COST: (DEPRECIATION,
TAXES, INSURANCE) -

TRACTOR DOL « 2.12

EQUTPMENT DOL. 1.66

IRRIGATION SYSTEM DOL. 25.05
TOTAL CWNERSHIP COST 28, 83
RETURNS TO LAND, LABCR, CVERHEAD,

RISK AND MANAGEMENT ' 36, 24
LABCR COST:

MACHINERY LABOR HR. 3,000 1.833 5.50

IRRIGAT ION L ABOR HR . 3.000 1.248 3.74
TOTAL LABCR CCST 9. 24
RETURNS TO LAND, OVERHEAD,

RISK AND MANAGEMENT 27. 00

PANHANCLE ENERGY .BUDGETS .

ENTERPRISE 98 AREA AND COUNTY 12 DETVAIL Q0 IRIG.
GRAZING Q MACH. CGMP. _1 IRIG. SYSTEM 4 PRICE VECT 1 INDIV. NUMBER _Q

ANNUAL CAPITAL MONTH:10
DATE PRINTED: 03/05/15

LEVEL § LAND CLASS |

154



TABLE L (Continued)

155

b1

1 -2 3 4 L ) 1 [} LIRS | JE ¥ 12 13 14 15 16 17 18
AN . FEB . MAR APR MAY JUN UL AUG SEP  QCT. NOV DEC  PRICE WEIGHT UNIT ITCM TYPE CONT
LINE o ) o - CODE CODE
PRODUCT ICN . ! NUMBER CF UNITS :
L SCYBEANS 0,0 0,0 0.0 0.0 0.0 0,0 0.0 0.0 .-D.D 45,00 0Q.0. 0.0 3.280 0,0 2. 98. 2. 0.
OPERATING INPUTS~ RATE/INIT ' PRICE  NUMBER UNIT ITEM VYPE CONT
° ? . UNITS CODE CODE
11 SOVBEAN SEE 0.0 0.0 0.0 0.0 040 90.00 0.0 0.0. 0,0 0.0 @0 0.0 0.170 0.0 12¢ 196« 3+ 04
12 N TROGEN S 00 0e0 0.0 0.0 0.0 50,60 0.0 0.0 0.0 0.0 0,0 0.0 0.140 0.0 12, 211. 3. O.
13 CUSTOM CORBINE 0.0 - 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0. 0.0 9.700 0.0 7. 305. 3. 0.
14 CUSTOM HAULING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45,00 0.0 0.0 0.100 0.0 2¢ 306, 3. Q.
15 FERBICIDE 0e0 0.0 0.0 0e0 0.0 1400 0.0 0.0~ 0.0 0 0.0 0.0 7.250 0.0 12, 250, 3. 0.
MACHINERY REQUIREMENTS TIMES OVER KXXXX ~ XXXXX POWER MACH TYPE CONY
T . . . UNIT CODE
38 CHISEL 0.0 0,0 -1.00 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 e 42, 4. 0.
39 OFFSET DISK © 0400 0e0 1500 1,00 0.0 040 00 0,0 0.0 Q0 0.0 0.0 0.0 0.0 e 37, 4 O.
40 SPRINGTOOTH 060 - 0e0- 0.0 1400 0.0 0e0 0.0 0s0 0,0 0.0 0.0 0.0 0.0 0.0 4. 55. 4. 0.
41 LISTER 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4o 4be 4 0.
42 ROD WEEDER 0.0 0.0 040 0.0 1.00, 0,0 0.0 0.0 0e0 0.0 0.0 0.0 0.0 0.0 4e 59. 4 0.
43 CULTIBEDDER PLNT 0.0 .0.0 0.0 0.0 0.0 1400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4a 67. 4o 0.
44 FIELO CULTIVATOR 0.0 0.0 0.0 0.0 0.0 1.00 1.00 0.0 0.0 0.0 0.0 0,0 0.0 0.0 4. 4ts 4e  Oa
49 ACIN IRRIG WATER 0s0 0.C 040 0.0 6.00 3.60 7.20 7.20 0.0. 0.0 0.0 0.0
PANHANDLE ENERGY BUDGETS MACHI NERY COMPLEMEAT 1
. : : EQUIPMENT COMPLEMENT 1
*2¥N0 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET e+
*+%% NG COMPLEMENT. CHANGES HAVE BEEN STORED WITH THIS BUDGET#*»
MONTHLY SUNMARY OF RECEIPTS AND EXPENSES
CATEGORY UNIT JAN FEB MAR APR HAY JUN JuL AUG SEP ocr NOV DEC TOTAL
TOTAL RECEIPTS ACRE 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 147.60 0.0 0.0 147.60
TOTAL EXPENSES ACRE 0.0 0.0 1,00  le4l 5,28 33.77 6.70  6.00 0.0 14.20 0.0 0,0 68436
PETURNS TC LAND, LABOR, CAPITAL, MACHINERY, OVERHEAD, RISK, AND MANAGEMENT 79.24
ANNUAL CAPITAL 0oL, 0.0 0.0 0.58 0.71 2.20 1le26 1468 1.00 0.0 0.0 0.0 0.0 17.42
. LABOR REQUIREMENTS BY MONTH
MACFINERY LASCR HR o 0.0 0.0 Ge4l 0.55 0.11 0.47 0.29 0.0 «0 0.0 0.0 0. 1.83
IRRIGATION LABOR HR. 0.0 0.0 0.0 0.0 0e31 0419 0437 0,37 0.0 0.0 0.0 0.0 1.25
TOT AL 'LABGR HRe 0.0 0.0 0.41  0.55 0.43  0.66 0.66 0.37 . 0.0 0.0 0.0 3.08
IRR IGATION WATER INCH 0.0 0.0 0.0 0.0 6.00 3.60 7.20 .20 0.0 0.0 0.0 0.0 24.00
L R MACHINERY FIXED AND VARIABLE COSTS PER HOUR TOTAL
MACHINE 11,13 DEPR INSUR. TAX  TOTAL FIXED REPAIR FUEL we. VARIABLE INT. U/ TINE
TRACTOR{4) 4 1.05 0.06 0s18 1.27 0,72 1.49 0.22 2.44 1.06 1.00
CHISEL 42 0.52 0.02 0..06 0.61 0.1% 0.0 0.0 0.14 0.39 0.21
OFFSET DISK 37 . 1.66 0.07 0.21 1.94 0,43 0.0 0.0 0443 1.24 0.13
SPRINGTOOTH 55 Cubb 0402 0.06 0.53 0.33 0.0 0.0 0.33 Q.34 0.07
LISTER 48 1.19 0.05 0415 1.40 0.46 0.0 0.0 0.46 0.90 0.26
ROD WEEDER 59 0.80 0.04 0.10 0.93 0.21 0.0 0.0 0.21 0,60 0.09
CULTIBEDDER PLNT 67 1.24 0.05 0.13 1.42 0.77 0.0 0.0 0.77 0.82 0.15
FIELD CULTIVATOR 46 0.60 0.03 0.07 0.70 Q.25 0.0 0.0 0425 0.45 0.24
ITEN TIMES LABOR MACHINE FUEL OILLUB+, FIXED COSTS
OFERATION NO. DATE OVER HOURS HOURS REPAIR PER ACRE PER ACRE
CHISEL . 4,42 MAR  1.00 0.254 0.210 0.59 0.75
OFFSET DISK 4¢37  MAR - 1.00 0.157 0.129 0.40 0.74
OFFSET DISK 4937 APR  1.00 00157 0.129 0.40 0474
SPRINGTOOTH 4¢55 APR 1.00 0.082 0.067 0.20 0.23
LISTER - 4543 APR 1,00 - 0,310 0.257 0.381 1.25
ROD WEEQER 4959 NAY 1,00 0.114 0.094 0.27 0.39
CULTIBEDDER PLNT 4,67 JUN 1.00 0.184 0.152 0. 52 0.73
FIELD CULTIVATOR 4946 JUN 1,00 0.288 0.238 e.70 0.89
FIELD CULTIVATOR - 4,46. JUL  1.00 _0.288 .0.238
TCTAL - T 1.833 1.515 4,60




TABLE LI

REDUCED TILLAGE CORN ON SANDY LOAM SOIL
UNDER CIRCULAR SPRINKLER IRRIGATION

CATEGORY , L UNITS PRICE  QUANTITY VALUE
PROCUCTION: . v . .y
CCRN BU. 1.380 135.000 186430
TOTAL RECEIPTS . - ' 186.30
OPERATING INPUTS: - -
FERBICIDE , _ LBS. 2.400 1.500 3.60
CCRN SEED ; LBS. 0.520 20.000 10. 40
NITROGEN o : LBS. 0.300 100,000 30.00
P FOSPHATE R : LBS. . 0. 250 50. 000 12.50
INSECTICIDE . ACRE 8.000 1. 000 8. 00
HERBICIDE. . . : PT. : 4.780 1.000 4.78
NITROGEN LBS. 0.140 100.000 14.00
CUSTGM COMBINE. = . .. BU. - 0,200 135,000 27.00
CLSTOM HAULING . _ . BU. 0.100 135.000 13.50
TRACTOR FUEL COST ACRE . 2483
TRACT REPAIR COST ACRE 1. 37
TRACTOR LUBE COST ACRE 0.42
ECUIP REPAIR COST ACRE 0.57
IRRIG.  FUEL COST . ACRE 8.13
IRRIG LUBE COST - ACRE 1.63
IRRIG REPAIR COST ACRE 10. 25
TOTAL OPERATING COST 148.98
PETURNS TC LAND,LABOR, CAPITAL.MACHINERV'
DvERHEAD,RISK.AND MANAGEHENT P ~ 37.32
CAPITAL CCST:
ANNUAL OPERATING CAPITAL 0.100 44.616 4okb
TRACTOR INVESTMENT . 0.100 20.139 2.01
ECUIPMENT INVESTMENT . 0.100 9¢143 0. S1

TOTAL INTEREST CHARGE - 7.39

-— —

RETURNS TO LANDs LABORy MACHINERY,
OVERFEADy RISK AND MANAGEMENT - 29.93

- - o > o - -

OWNERSHIP COST: (DEP#ECIATION;
TAXES, INSURANCE) S

TRACTOR . < : ' 0oL, 2.41
EQUIPMENT : DOL. 1.45
IRRIGAT ION SYSTEM DOL. 33.06
TOTAL CWNERSHIP CCSF 360 51
RETURNS TQ LAND, LABOR, OVERHKEAD,
RISK AND MANAGEMENT : ~ 6499
LABOR COST: - : ' S
MACHINERY LABOR HR. 3.000 24306 60 92
IRRIGATICN LABOR HR. 3.000 1.248 3.74
TOTAL LABOR COST 10466

- - - - —————

RETURNS TO LAND, OVERHEAD,
RISK AND MANAGEMENT : -17.65

- . o oo i o . s e e o o e e o e . e o e

PANFANDLE ENERGY BUDGETS .
FIRST HERBICIDE AATREX SECOND HERBIGIDE PARAQUAT

ENTERPRISE 72 AREA ANC COUNTY 1Q DETAIL DQ IRIG, LEVEL & LAND CLASS 8
GRAZING 2 MACH. COMP. _1 IRIG. SYSTEM 4 PRICE VECT ] INDIV.kNUHBER -0
ANNUBL CARITAL -MONTH: 10
DATE PRINTED: 03/05/15
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Y 2 3 4 5 . 7 ] 9 10 11 12 12 14 15 16 17 18
JAN. FES MAR  APR MAY JUN JUL AUG SEP OCT NGOV DEC PRICE WEIGHT UNIT ITEM TYPE CONT
LINE ‘ CODE CODE
PRODUCTION | B NUMBER OF UNITS'
1 CORN . ", 060 0e0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 133.00 0.0 0.0 14380 0.0 2. 72. 2. 0.
OPERATING INPUTS . RATE/UNIT ¥ PRICE  NUMBER UNIT ITEM TYPE CONT
¥ . UNITS CODE CODE
11 HERBICIDE 000 040 0s0 000 0s0 040 0s0 D0s0 20400 0.0 120 250e 3. 0o
12 CORN SEED 0.0 0.0 0.0 0.0 0.0 060 0,0 0.0 0s520 0.0 120 172, 3. O
13 M TROGEN 0.0 040 040 0s0 0s0 0¢0 0.0 0.0 0,300 040 120 211 3¢ 04
14 PHOSPHATE 0s0 040 0s0 060 0.0 060 0s0 0.0 04250 0.0  12. 214e 3. 0.
15 INSECTICIDE 0,50 0.0 0,50 0.0 0.0 0.0 0.0 ,0.0 8.000 0.0 T. 246 3. O,
16 HERBICIDE " 1400 0,0 040 040 0.0 040 0.0 0.0 4,780 0.0  13. 2506. 3¢ 0.
17 MTROGEN 0.0 0.0 50.00 50,00 0.0 0.0 0,0 0.0 0.140 " 0.0 12. 2l1. 3. O,
18 CUSTOM COMBINE 0.0 0.0 0.0 0.0 0.0135.00 0.0 0.0 0,200 0.0 2. 305« 3. 0.
19 CUSTOM HAULING® ©0e0 040 0¢0 040 0.0 040 0,0 040 0.0 13500 0,0 0.0 0.200 0.0 2. 306. 3. O,
MACHINERY REQUIREMENTS . TIMES OVER XXXXX  XXXXX POMWER HACH TYPE CONT
UNIT COCE
38 STALK SHREDDER 040 = 0e0 - 0.0 0.0 0,0 040 0.0 0.0 0.0. 0.0 1,00 0.0 0.0 . 0.0 4 8l. 4. O,
39 OFFSET DISK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 1.00 0.0 0.0 0.0 4e 37. 4. Oa
40 SPRAYER 040 . 060 - 1¢00 060 0e0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2. T4a s O
41 ORY FERT SPREAD 0.0 0s0 00 1400 00 060 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 Tle 4. 0.
42 CULTIBEDDER PLNT. 0.0. 0.0 0.0 1.00 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4e 67. 4 O,
43 SPRAYER 0.0 060 040 00 1s00 0.0 0s0 0s0 0.0 0,0 0.0 0.0 0.0 0.0 2. T4e & 0.
44 ANHYDROUS APPLIC 0.0 QoG 0s0 0.0 040 1,00 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 % T5. 4. 0.
45 FIELO CULTIVATOR 0¢0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 Ae 4Ga 4e 0.
49 ACIN IRRIG WATER 0.0 0.0 0.0 4.00 0.0. 7.20 7.20 5.60 0.0 0.0 0.0 0.0
PANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
FIRST HERBICIDE AATREX SECOND HERBICIDE PARAQUAT EQUIPMENT COMPLEMENT 1
##4NO NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET##%
#%%N0 COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET###
MONTHLY SUMMARY OF RECEIPTS AND EXPENSES
CATEGORY UNIT JAN  FEB  MAR  APR  MAY  JUN  JWL  AUG P OCT  NOV  DEC TOTAL
TOTAL RECEIPTS ACRE 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 186430 0.0 0.0 186,30
TCTAL EXPENSES ACRE 0.0 0. 4.20 57.06  9.38  T.48 1T7.79 11,67 0.0 40,50 0,94 0.0 148.98
RETURNS TC LAND, LABOR, CAPITALy MACHINERY, OVERHEAD, RISK, AND MANAGEMENT 37.32
ANNUAL CAPITAL oCLe 000 0.0 2445 28,52 3,91 2,49 4,45 1.9 0.0 0.0 0.86 0.0 44462
. & vast. . .LABOR REQUIREMENTS BY MONTH
MACHINERY LABOR Mo 060 0e0 0436 0430 0s36 0060 0e31 0.0 0.0 040 0437 0.0 2.31
IRRIGATION LABOR HR. 0.0 0.0 0.0 -0.21 0.0 0,37 D0.37 0,29 0.0 0.0 0.0 0.0 1.25
TCTAL LABOR M. 040 0.0  0.36 - 0,50 0.36 0,97 0,68 0,29 0.0 0.0 0.37 0.0 3.55
IRR IGATION WATER INCH 060 0.0 0.0 4400 0.0 Te20 T.20 5.60 0.0 0.0 0.0 0.0 24.00
MACHINERY FIXED AND VARIABLE COSTS PER HOUR TOTAL
MACFINE CODE DEPR INSUR. TAX . TOTAL FIXED REPAIR FUEL LUB.  VARIABLE INT. W /T IME
TRACTOR(2) 2 0.73 0404 0.11 0.88 0.50 1. 04 0.16 1.69 0.74 1.00
TRACTOR( 4 ) 4 1405 0.06 0.16 1.27 0.72 149 0.22 2.44 1.06 1.00
STALK SHREODER - 81 0459 0.02 0,06 0.68 0.33 0.0 0.0 0433 0.39 0.18
OFFSET DISK 37 1466 0407 0.21 1094 0.43 0.0 0.0 0,43 1.24 0.13
SPRAY ER ) 0.40 0.02 0.05 0.47 0.11 0.0 0.0 0.11 0.31 0. 30
DRY FERT SPREAD . T1. 0.68 0.03 0.08 0.80 0.29 0.0 0.0 0.29 0.51 0.09
CULTIBEDDER PLNT 67 1024 0005 0.13 142 0. 77 0.0 0.0 0.77 0.82 0.15
SPRAYER ™ 0440 0.02 0.05 0.47 0.11 0.0 0.0 0.11 0.31 0.30
ANHYOROUS APPLIC 73 0456 04,03 04,07 0466 0.37 0.0 0.0 0.37 0443 0.26
FIELD CULTIVATOR 46 0.60 0.03 0.07 0.70 0.25 0.0 0.0 0.25 0.45 0.2¢
ITEN TIMES LABOR MACHINE FUEL,OIL,LUBe, FIXED COSTS
OPERATICN NO. DATE OVER HOURS ' HCURS REPAIR PER ACRE PER ACRE
STALK SHREDDER ~ €.,8L NOV 1,00, 0.214 0,177 0.53 0.64
OFFSET DISK 4437 NOV  1.00 . 0,157 0.129 0.40 0.74
SPRAYER " 2y74 MAR  1.00. 04365 0,302 0060 0,77
DRY FERT SPREAD ' ‘4,71 APR  1.00 0.112 0,093 0.28 0.36
CULTIBEDDER PLNT - 4,67 'APR 1,00 0.184 0.152 . 0.52 0.73
SPRAYER 1 2474 MAY 1,00 04365 0.302 0.60 0.77
ANHYDROUS APPLIG . %y73 JUN  1¢00 :0Q.310 0.257 0.78 0494
FIELD CULTIVATOR 4,46 JUN 1.00 -0.288 0.238 0. 70 0.89
ANHYDROUS APPLIC ~ 4473 JUL 1400 _Qa310 -0a251 0228 ~0a94
ToTAL [

2.306 1.90% 5.19 6.79




TABLE LII

REDUCED TILLAGE CORN SILAGE AND RYE GRAZE -DOUBLE CROP ON

PANHANCLE ENERGY EUDGETS
HERBICIDE AATREX: :

ENTERPRISE B4 AREA AND COUNTY 10 DETAIL Q00 IRIG. LEVEL & LAND CLASS §
GRAZING 5 MACH. COMP. _J, IRIGe SYSTEM 2% PRICE -VECT 1 INDIV,

ANNUAL CAPITAL MONTH::
DATE PRINTED: 03/05/15

NUMBER _0

SANDY LOAM SOIL UNDER CIRCULAR SPRINKLER IRRIGATION
CATEGORY - UNITS PRICE  QUANTITY  VALUE
PROCUCTION:
CCRN SILAGE TONS 5.500. 20.000  110.00
GRAZE-CUT AUMS 10. 000 4. 100 41,00
TOTAL RECEIPTS 151.00
OPERATING INPUTS: : .
HERBICIDE LBS. 2.400 1.500 3.60
NITROGEN LBS. . 0.300  100.000 30.00
PFOSPHATE LBS. 0,250  50.000 12. 50
CORN SEED LBS. " 0.520  20.000 10.40
INSECT ICIDE ACRE . 84000 1.000 8. 00
NITRCGEN LBS, 0,140  100.000 144 00
RYE SEED BU. 5.000 1.000 5.00
NITROGEN LBS. 0.140  80.000 11.20
TRACTOR FUEL COST ACRE 1.73
TRACT REPAIR COST ACRE 0.64
TRACTOR LUBE COST ACRE 0. 26
» EQUIP REPAIR COST ACRE 0.55
IRRIG  FUEL COST ACRE 11.52
" IRRIG  LUBE COST ACRE 2.31
. IRRIG REPAIR COST ACRE 16.20
TCTAL CPERATING COST - 128.11
RETURNS TGO LAND,LABOR;CAP ITAL MACHINERY ,
OVERHEAD.RISK.AND MANAGEMENT 22,89
CAPITAL COST:
ANNUAL GPERATING CAPITAL 0.100  32.071 3. 21
TRACTOR INVESTMENT . 0.100 12.329 1.23
EQUIPMENT INVESTMENT 0.100 7.076 0.71
IRRIGATION SYSTEM' INVESTMENT 0,100 158,712 15. 87
TOTAL INTEREST CHARGE 21.02
RETURNS TC LAND, LABOR, MACHINERY,
_OVERHEAD, RISK AND MANAGEMENT 1.87
OWNERSHIP COST: (DEPRECIATION,
TAXES, INSURANCE}
TRACTOR poL. 1.47
EQUIPNENT . DOL. 1.12
IRRIGATION SYSTEM 0OL . 24,40
TOTAL CWNERSHIP COST . : 26. 59
RETURNS TC LANDy LABOR, OVERHEAD,
RISK AND MANAGEMENT -25.12
— - " _—
LABCR COST: : 1 :
MACHINERY LABOR HR. 3.000 1.386 4 16
IRRIGATICN LABOR HR. 3.000 1.768 5.30
TOT AL LABCR COST 9. 46
RETURNS TO LAND, OVERHEAD,--
RISK -AND MANAGEMENT -34.59
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1 2 3 4 5 [ 7 [] 9 10 11 12 13 1 .15 16 17 18
INE JAN - FEB MAR APR  MAY JUN JUL AUG SEP OCT NOV DEC PRICE WEIGHT unn ITEM TYPE CONT
L : . ODE COUE
PROUCTION . NUMBER OF UNITS .
1 CORN SILAGE 0s0 0s0 0s0 040 0s0 040 0,0 000 20,00 0s0 0.0 0.0 5.500 0.0 3. 161. 2. 0.
2 GRAZE=OUT 0425.:.0025 0,75 0.90 0.0 0.0 0.0 0.0 * 0.0 . 0e60 0.60 0475 10.000 0.0 10. 75. 2. 0.
OPERATING INPUTS ' RATE/UNIT PRICE  NUMBER UNIT ITEM TYPE CONT
: . . UNITS COOE COOE
11 FERBICIOE 060 :0s0 040 0.0 1450 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24400 0.0 12, 250 3« 0.
12 NI TROGEN 060 0s0 0s0 040 100600 040 0e0 0.0 00 000 00 0.0 -0.300 0.0 12+ 211. 3. 0.
13 PHOSPHATE 0e0 . 0:C 0s0. 0.0 50.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.250 0.0 12. 214 3. 0.
14 CORN SEED 0.0 0.0. 0.0 0.0 20,00 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0520 0.0 12¢ 172, 3. 0.
15 INSECTICIDE 0e0 040 040 000 0s0 0¢50 0030 0.0 0.0 0,0 040 '0.0 8.000 0.0 Te 240. 3¢ Oe
16 M TROGEN 00 0.0 0.0 0.0° 0.0 0.0 1oo.oo 0.0 0.0 0.0 0.0 0.0 0.140 0.0 12. 2l1l. 3. 0.
17 RYE SEED O 0,0 0.0 0s0 0.0 040 060 1.00 040 0.0 0.0 5,000 0.0 2¢ 175. 3. 0.
18 NITROGEN 060 0s0 0.0 0,0 0.0 0.0 o.o 0s0° 80400 0.0 0.0 0.0 0.140 0.0 12. 2il. 3. 0.
MACHINERY REQUIREMENTS TIMES QVER XXXXX  XXXXX POWEF MACH TYPE CONT
. UNIT CODE
38 DRY FERT SPREAD 0e0 0e0 0.0 0,0 1,00 0s0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 4. Tl. 4. 0.
39 CULTIBEDDER PLNT' 0e0 040 060 "~ 0.0 100 0e0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 4. 67, 4o 0.
40 SPRAYER 0¢0. 00 0e0 04,0 1.00 00 0s0 040 060 0¢0 0s0 0.0 0.0 0.0 2. T4 4. 0.
41 ANHYDROUS APPLIC 040 0sG 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4e T3 4. 0.
42 CULTIBEODER AYHD 020 040 040 0.0 0.0 0s0 0.0 0.0. 1,00 0.0 0.0 0.0 340 0.0 4e 95, 4o 0.
43 DRILL WO/FERT 060 0e0 040 0s0 0.0 0¢0 0¢0 0s0 1,00 0.0 040 0,0 0.0 0.0 4 6ls 4e 0.
49 ACIN IRRIG WATER 0.0 0.0 3.00 3.00 3.00 3.60 7020 7.20 "3.00 0.0 4,00 0.0
*
PANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
HERBICIDE AATREX. EQUIPMENT COMPLEMENT 1
*4%N0 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET s+
#2200 cnunenem CHANGES. HAVE BEEN STORED WITH THIS BUDGET###
WONTHLY SUMHARY DF uecewrs AND Exvensss
CATEGORY UNIT JAN FEB JUN JuL AUG SEP ocr NOV DEC TOTAL
TOTAL RECEIPTS ACRE: 2.50 z.so 1.50 9.00 o.o 0.0 0.0 0.0 110,00 6.00 6400 7,50 151,00
TOTAL EXPENSES ACRE 040 2065 2065 60055 118 23,14 6036 20,05 0.0 3.53 0.0 128.11
RETURNS TO LAND, LABOR, CAPITAL, ucumenv. OVERHEAD, RISKy ANO MANAGEMENT 22.89
ANNUAL CAPITAL DOL. 0.0 0.0 1432 1¢10 2018 179 419 0.53 0.0 0.0 2.94 0.0 32.07
LABOR REQUIREMENTS BY MONTH
MACHINERY LABOR HRe 0.0 0.0 0.0 0.0 0.66 0.0 0.31 0.0 0.41 0.0 0.0 0.0 1.39
IRRIGATION LABOR ~ MR, 0.0 0.0 0.16 0.16 0e16 0.19 0.37 0.37 0.l6 0.0 0s21 0.0 1.77
TOTAL LABOR HRo 0.0 0.0 O0elt 0016 0e82 0el9 068 0¢37 0.57 0.0 0.21 0.0 3.15
IRR IGATIGN WATER INCH 0.0 0.0 3,00 3,00 3,00 3.60 7.20 7.20 3.00 0.0 4.00 0.0 34400
MACHINERY FIXED AND VARTABLE COSTS PER HOUR TCTAL
KACHINE CODE DEPR INSUR, TAX  TOTAL FIXED REPAIR FUEL LUB. VARIABLE INT. HR/T IME
TRACTOR(2) 2 0.73 0.04 0.11 0.88 0.50 1.04 0.16 1.69 0.74 1.00
TRACTOR(4) 4 1.05 0.06 0416 1.27 0.72 1.49 0.22 2444 1.06 1.00
DRY FERT SPREAD 71 0468 0403 0,08 0.80 0.29 00 0.0 0429 0.51 0409
CULTIBEDDER PLNT 67 124 0.05 0.13 1.42 0.77 0.0 0.0 0.77 0.82 0.15
SPRAYER % 0.40 0.02 0.05 0.47 Oell 0.0 0.0 0.11 0431 0.30
ANHYDROUS APPLIC 73 0456 0.03 0407 0.66 0.37 0.0 0.0 0.37 0.43 0.26
CULTIBEDDER AYHD . 95 0490 0.04 0.1l 1.05 1.24 0.0 0.0 1.24 0.67 0.16
DRILL WO/ FERT 61 1465 0.07 0.21 1.93 0. 44 0.0 0.0 044 le24 0.18
ITEM TIMES LABOR MACHINE FUEL,OIL,LUB., FIXED COSTS
CFPERATION NC. DATE OV HOURS HOURS REPAIR PER ACRE PER ACRE
DRY FERT SPREAD 4,71 MAY 1,00 0.112 0.093 0.28 0.36
CULTIBEDDER PLNT 4,67  MAY 1,00 0.184 0152 0 52 0,73
SPRAYER 2,7 MAY  1.00 0.365 0.302 0.60 0.77
AMAYDROUS APPLIC 4973 JUL - 1,00 04310 0.257 0.78 0,94
CULTIBEODER AYHD = 4,95 SEP 1,00 0.198 0.164% 0464 0.70
DRILL WO/FERT 4961 SEP  1.00 _0.217 _0.1179 T ~1a03
TOTAL . 1386 le146 3.38 4.53




P

TABLE LIII

REDUCED TILLAGE WHEAT (CON. RED. CON. ) TWO YEAR ROTATION .
--ON CLAY LOAM SOIL WITH SURFACE IRRIGATION

RISK AND MANAGEMENT

CATEGQRY. UNITS PRICE  QUANTITY  VALUE
PRCDU&TIGh' : R
WHEAT LBS. 2.050 55.000 112.75
GRAZING AUMS - 10. 000 1.000 10.00
WHEAT BU - 2.050 58. 000 118. 90
GRAZING AUMS 10.000 1.000 10.00
TOTAL RECEIPTS : 251.65
OPERATING INPUTS: . ,
WFEAT SEED BU. 5. 000 1. 000 5400
NITROGEN LBSe 0.140 100.000 14. 00
CUSTOM COMBINE ACRE 9.800 1,000 9.80
CUSTOM HAULING BU. ‘0100 55,000 Se 50
HERBICIDE LBS. - 8.000 0.500 4e 00
HERB ICIDE LBS. 9.550 0.500 4,77
wHEAT SEED BU. 5.000 1.000 5. 00
NI TROGEN LBS. 0e140 100,000 14.00
CUSTCOM COMBINE ACRE 10. 280 1.0C0 10,28
CUSTOM HAULING BU. 0.100 58.000 5. 80
TRACTOR FUEL COST . ACRE 3.24
TRACT REPAIR COST ACRE 1.57
TRACTOR. LUBE COST - - ACRE 0.49
ECQUIP REPAIR COST ACRE 1,23
IRRIG .-FUEL COST ACRE 7. 96
IRRIG  LUBE COST ACRE 2. 14
IRRIG REPAIR COST ACRE " 8.19
TOTAL OPERATING COST - 102,97
RETURNS TC LANO.LABOR.CAP:IAL.HACHINERY.
DVERHEADvRISK,AND MANAGEMENT 148.68
CAPITAL CCST:
ANNUAL CPERATING CAPITAL 0.100 .48.383 4.84
TRACTOR INVESTMENT - 0.100 23,057 2.31
ECUIPMENT INVESTMENT . 0.100 17.908 1l. 79
IRRIGATION SYSTEM INVESTMENT 0.100 112,540 11.25%
TOTAL INVEREST CHARGE " 20,19
RETURNS TO LANDy LABOR, MACHINERY,
OVERHEAD, RISK AND MANAGEMENT 1284 49
OWNERSHIP COST: (DEPRECIATION,
TAXESs INSURANCE)
TRACTOR DOL. 2.76
ECUIPMENT DOL. 2.62
IRRIGATION SYSTEM DoL . 17. 78
TOTAL OWNERSHIP COST ' 23,15
RETURNS TC LAND, LABOR,
RISK ANC MANAGEMENT 105.34
LABCR COST:
MACHINERY LABOR HRe 3,000 2.607 7.82
IRRIGATICN LABOR HR o 3.000 1.768 Se 30
TOTAL LABQGR COST 13.13
RETURNS TC LAND, OVERHEAD,
92.21 -

PANHANDLE ENERGY BUDGETS CON IS YEAR 1: REDUCED YEAR 2
3 BU/AC. INCREASE WITH REDUCED TILLAGE

HERBICIDE 1 IS 2,4-0.

DATE PRINTED:

- HERBICIDE 2 IS PARAQUAT.
ENTERPRISE 16 AREA AND COUNTY 10 DETAIL QQ IRIG.
GRAZING 3 MACH., COMP, _1 IRIG. SYSTEM S PRICE VECT 1 INDIV, NUMBER -9
ANNUAL CARITAL MONTH: 6
03705775

LEVEL 5 LAND CLASS 1
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TABLE LIII (Continued)

1 2 3 4 H 6 7 8 9 . 10 12 12 13 14 15 16 17 18
- . JAN  FES  MAR  APR MAY JUN JUL AUG SEP  OCT NOV . DEC  PRICE WEIGHT UNIT JTEM TYPE CONT
LINE ' CODE CODE
PROTUCT ION : MJMBER OF UNITS .
1 WHEAT . .. 0.0 0.0 0.0, 0.0 0.0 55,00 0.0 0,0 0.0 0.0 040 0.0 2.050 0.0 120 T6s 2. Lo
2 GRAZING 0.20 0420 0420° 0:0 0s0 0e0. 0.0 0.0 0.0 0,0 0420 0420 10,000 0.0 10, 8Y%e 2. 1l
3 WHEAT® i 0.0. 0.0 0.0 - 0.0 0.0 58.00 0.0 0.0 0.0. 0.0 0.0 0.0 2.050 0.0 2. 76 2. 2.
4 GRAZING 0¢20 0420 0.20° 0.0 0.0 QD 0.0 00 0.0 0,0 0s20 0420 10,000 0.0 10, 89, 2. 2,
OPERATING INPUTS / RATEZUNIY PRICE  NUMBER UNIT ITEM TYPE CONT
. . UNITS CODE CDOE
11 WHEAT SEED 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0,0 0.0 0.0 5,000 0.0 20 1760 3. 1.
12 MLTROGEN 0e0° 0e0" 00 0.0 0.0 0.0 0.0 100.00 0.0 0.0 0.0 ,0.0 0.140 0.0 12. 2ll. 3. 1.
L3 CUSTOM COMBINE = 0.0 - 0s0 .00 0.0 0s0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 9.800 0.0 Te 305, 3. 1.
14 CUSTOM HAULING 0e0 040 040 0.0 0.0 55.00 0s0 Q0 0,0 0.0 0.0 0.0 04100 0.0 2. 306, 3. 1.
15 FERBICIDE. 0.0 0.0 0.0 0.0 0.0 0.0 0.50° 0.0 0.0 0.0 0.0 0.0 8.000 0.0 120 250. 3. 2.
16 HERBICIDE 0.0 040 0.0 0.0 0.0 Qo0 0.0 0¢50 000 0.0 0.0 0.0 9.550 0.0 12s 250, 3¢ 2.
17 WHEAY SEED 0s0 00 0.0 0.0 0,0 0s0 0.0 0.0 1400 0.0 0.0 0.0 5,000 0.0 2. 176, 3. 2.
18 MTROGEN 0.0 0.0 0,0 0.0 0.0 . 0.0 0.0 100,00 0.0 0.0 0.0 0.0 0,140 0.0 2. zu. 3. 2.
19 CUSTOK. COMBINE 0.0 0.0 040 0.0 0¢0 100 0.0 0.0 000 0.0 0.0 0.0 10,260 0,0 7. 3. 2.
20 CUSTOM HAULING 0.0 0.6 0.0 0.0 0.0 58.00 0.0 0.0 0.0 0.0 0.0 0.0  0.100 0.0 2. 3uo. 3. 2.
MACHINERY REQUIREMENTS TIMES OVER XXXXX  XXXXX POWER MALM YYPE CONT
UNIT CODE
38 CFFSET DISK 0.0 0.0 0.0 0.0 0.0 2400 0.0 1,00 0.0 0.0 0.0 0.0 0.0 0.0 e 372 Ae e
39 LAND PLANE a0 00 0s0 0.0 0.0 0.0 0.0 0,50 0.0 0.0 0.0 0.0 0.0 0.0 e TT. 4 L.
40 CULTIBEDDER AYHD 0.0 0.0 0.0° 0.0 0.0 0.0 0.0 1.00 0.0 0,0 0.0 0.0 0.0 0.0 e 95. 4 L.
41 CULTIBEDDER TILL Qe 0.0 0e0 - 00 040 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4e ble 4 1a
42 DRILL WO/FERT 0e@  0e@ 040 0.0 0e0 0,0 0.0 0.0 1.00 0.0 0.0 0.0 0,0 0,0 4, 6le 4. la
43 CFFSET DISK 0.0 0.0 0.0 0.0 0.0 1,00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 be 3Te 4e 26
44 SPRAYER 0.0 040 0.0 D0e0 0.0 0¢0 1,00 1.00 0.0 0.0 0,0 0.0 0.0 0.0 2. T4y 4e 2.
45 CULTIBEODER AYHD 0.0 " 0.0 0.0 0.0 Q.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 b 9. 4 24
46 DRILL WO/FERT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4e 610 4 24
49 ACIN IRRIG WATER CeC Col 0.0 8.00 12,00 0.0 0.0 0.0 6400 0.0 8.00 0.0
PANHANDLE ENERGY. BUCGETS CON IS YEAR 11 REDUCED YEAR 2. MACHINERY COMPLEMENT 1
3 BU/AC. INCREASE WITH REDUCED TEILLAGE . EQUIPMENT COMPLEMENT 1
HERBICIDE 1 IS 2,4-Ds HERBICIDE 2 IS PARAQUAT, e
*2£N0 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET##«
=% AC CONFLEMENT CHANGES hAVE BEEN STORED WITH THIS SUDGETse»
MONTHLY SUMMARY OF RECEIPTS AND EXPENSES :
CATEGORY UNIT ~ JAN FEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC TOTAL
TOTAL RECEIPTS ACRE 4,00 4.00 4.00 0.0 0.0 23k.65 0.0 0.0 0.0 0.0 4,00 4,00 251,65
TOTAL EXPENSES ACR 0.0 0.0 0.0 4030 6.46 32,48 4.60 34,79 15.22 0.0 4.0 0.0 102.97
RETURNS TQ. Lmn. LABDR .- cAle.. MACHINERY, OVERHEADs RISKy AND NANAGEMENT 148468
. R AL B
ANNUAL CAPIVAL, _ DOL. 0.0 0.0 0.0 0.72 0,54 0.0 4.21 20.99 11.42 0.0 2.50 9.0 48.38
N LABOR REQUIREWENTS BY MONTH
MACHINERY LABOR . 0.0 0.0 0.0 0.0 0.0 0.47 0.36  1.00 0.77 0.0 0.0 0.0 2.61
ERRIGATION LAROR HR, 0.0 0.0 0.0 042 0.62 0,0 . 0.0 0.0 0.31 0.0 0.42 0,0 1.77
TOTAL LABOR i HRe 0.0 0.0 0.0  0.42 0.62 Q.47 0.36 - 1.00 1.08 0.0 0,42 0.0 4.38
IRRIGATION WATER INCH 0.0 0.0 0.0 6,00 12.00 0.0 0.0 0.0 6.00 0.0 8.00 0.0 34,00
- MACHINERY. FIXED AND VARIABLE COSTS PER HOUR ToraL
MACHLNE CODE . DEPR INSUR, TAX  TOTAL FIXED uspuu FUEL ~ LUB. VARIABLE INT. FR/T IME
TRACTOR(2) 2. 0.73 0.04 0.l 0,88 045! 1.04 0.16 169 0474 1.00
TRACTOR (4) 4 1.0% 0.06 0416 1427 0.12 . le49 0.22 2:44 1.06 1.00
OFFSET DISK .37 .lebib 0,07 0.21. °  1.94 . Oe®3 0.0 0.0 D.43 1.24 0.13
LANC PLANE TTT . 0464 0.06 . 0.13 0.84 1.15 0.0 0.0 1.15 1.03 0.47
CULTIBEDDER AYHD - 95 . 0.90 0.04 - 0.11 1.05 1.24 0.0 0.0 1.24 0.67 0.16
CULVIBEDDER TILL - S1.. 0469 0.03 0.09 0.80 0.95 0.0 c.0 0.95 0.51 C.l1
DRILL WO/FERT ' 61 165 - 0.07 °  0.21 . 1.93 0.44 0.0 0.0 0ebé 1.24 0.18
QFFSET DISK L S 1466 . - 0.07 0.21 1.94 0.43 0.0 0.0 0.43 1.24 0.13
SPRAYER D 0.40 0.02 0.05 0.47 0.11 0.0 0.0 0al1 0.31 0.30
CULTIBEDDER AYHD . 93. -0.90 0.04 0.11 1.05 1.24 0.0 0.0 1.24 0.67 0.16
DRILL WO/FEAT D6l - be65. . 0,07 . 0.21. 1493 Cokd 0.0 0.0 Yy 1.24 0.18
ITEM nnss LABOR MAGHINE FUEL,0ILyLUBesy FEXED COSTS
OPERATION { NO..- DATE OVER- HOURS .HOURS REPAIR PER ACRE PER ACRE
SPRAYER NEERE TS TSR TS 1.00-‘ 0e365 04302 04 60 C o 0eT7
QFFSET DISK © Ay3T . AUG 1400 04157 Q.129 0440 0.74
LAND PLANE C 47T AUG . 0.50: 0,283 0.234. 0.90 1.04
CULTIBEDDER Avuu 4495 AUG  1.00 0,198 -0.164 - . Q.66 - 0.70
SPRAVER 2¢7% AUG 1400 0,365 :0.302: 0.60 0477
CULTIBEDDER TILL 4,51 SEP . 1.00..0.139 0.11% Do 42 - 0443
DRILL WO/FERT c4e61 -SEP  1.00. 0,217 04179 0.56 © 1.03
CULTIBEDDER AYHD 4495 -SEP 1.00 0.198 0.164 0.64 . 0.70
DRILL WO/ZFERT ' . %6l SEP. 1.00 0.217 04179 0.56 - 1.03
QFFSEY DISK - T Ay 2400 0,313 - 04259 0.81 149
OFFSET OISK 1400 _Qa 57 o a-b29 Q.50 : ~Qa1%
20607 2.155 . 6,53 . 947

TOTAL -




TABLE LIV

REDUCED TILLAGE WHEAT AND GRAIN SORGHUM DOUBLE CROP ON
CLAY LOAM SOIL WITH SURFACE IRRIGATION

CATEGORY UNITS PRICE QUANTITY  VALUE
PROCUCT ION:
WHEAT - BU. 2,050 50,000  102.50
MILO CWY. 2.340 48.000 112.32
TOTAL RECEIPTS . 214.82
OPERATING INPUTS® o :
NITROGEN LBS. 0. 140 120. 000 16. 80
WHEAT SEED 8U. 5.000 1.000 . 500
CUSTOM COMB INE ACRE 9.400 1.000 9.40
CLSTOM KAULING BU. 84100 50. 000 5. 00
MILO SEED LBS, 0.270 7.000 1. 89
+ ERBIC 1DE LBS. 2.400 1.500 3.60
‘NITRCGEN LBS. " 0.140 120.000 16. 80
INSECTICIDE ACRE 2,200 ~  1.000 2.20
CUSTCM COMBINE ACRE 10.000 1.0C0 10.00
CLSTCM HAULING CHT. 0.100 48,000 4. 80
TRACTOR -FUEL COST ACRE 1.87
TRACT REPAIR COST ACRE 0.90
TRACTOR LUBE COST ACRE 0. 28
EQUIP REPAIR COST ACRE - 0.59
IRRIG  FUEL COST ACRE 6,19
IRRIG LUBE COST . ACRE 1, 83
. IRRIG REPAIR COST. AC RE 6.99
TOTAL OPERATING COST Y4, 73
RETURNS TG LANDyLABOR,CAPITAL sMACHINERY,
OVERFEAD;RISKyAND MANAGEMENT 120. 09
CAPITAL COST:
ANNUAL OPERATING CAPITAL 0. 100 34,075 3. 41
YRACTOR INVESTMENT . 0.100 13.311 1.33
EQUIPMENT INVESTMENT 0.100 7.291 0.73
IRRIGATION SYSTEM INVESTMENT 0.100 95,990 9, 60
TOTAL INTEREST CHARGE 15.07
RETURNS TO LAND, .LABOR, MACHINERY,
OVERFEAD, RISK AND MANAGEMENT 105.02
OWNERSHIP COST: (DEPRECIATION,
TAXES, INSURANCE)
TRACTOR DOL. 1. 59
EGQUIPMENT DOL. 1.16
IRRIGATION SYSTEM DOL. 15.17
TCTAL CWNERSHIP CCST 17. 92
RETURNS TO L AND, LABOR, OVERHEAD,
RISK AND MANAGEMENT 87.10
LABCR COST: :
MACHINERY LABGR R 3,000 1. 488 4 46
IRRIGATICN LABOR HR. 3,000 1.508 452
TCTAL LABQR COST 8.99
RETURNS TO LAND, OVERHEAD,
78411

RISK AND MANAGEMENT

PANFANCLE ENERGY BUDGETS
HERBICIDE AATREX

GRAIN SORGHUM 600 POUND INCREASE PER ACRE
ENTERPRISE I3 AREA AND COUNTY 10 DETAIL 00 IRIG. LEVEL 5 LAND CLASS L
GRAZING 3 MACH. COMP. _1 IRIG. SYSTEM 3 PRICE VECT ) INDIV. NUMBER _Q

ANNUAL CAPITAL MONTH: .
DATE PRINTED: 03/05/75
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TABLE LIV (Continued)
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o1 2 3. 4 s 6 7 9 106 11 12 13 16 15 16 17 18
JAN _FEB MAR APR  MAY JUN WL AUG SEP OCT NOV  DEC PRICE WEIGHT uNTT 1;&2« TYPE CONT
! . . JDE Caw!
PROEUCT ICK : : NUMBER GF UNITS
1 WHEAT 0s0. 000 0eO 0s8 0s0 50,00 0.0 0.0 0.0 0.0 0.0 0.0 2.050 0.0 2. Te. 2. 0.
2 MILO 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 48.00 0.0 0.0 2.340 0.0 16 73. 2. 0.
) OPERATING INPUTS RATE/UNIT PRICE NUMBER UNIT ITEM TYPE CONT
Lo UNITS CODE CODE
11 MTROGEN 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 120,00 0.0 0,0 0,140 0.0  12. 211, 3. 0.
12 WHEAT SEED 060 040 000 000 -0e0 040 0.0 0.0 0,0 1400 0.0 0.0 5,000 0.0 2. 176. 3. 0.
13 CUSTOM COMBINE  0.0. 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 9.400 0.0 7. 305. 3. 0.
14 CUSTOM KAULING 0.0 0e0° 040 0e0 0.0 50400 0.0 0,0 0,0 0.0 0.0 .0,0 0.100 0.0 2. 306, 3. 0.
15 MILO SEED 0.0 0.0 0.0 0.0 0.0 7.00 0.0 0.0 0.0 0.0 0.0 0.0 0.270 0.0 12, 173. 3. 0.
16 FERBIC IDE 0.0 0.0 0.0 0.0 0.0 1.50 0.0 0.0 0.0 0.0 0.0 0.0 2.400 0.0 12. 250. 3. Ce
17 N TROGEN 0.0 0.0 0.0 0.0 0.0 120,00 0.0 0.0 0.0 0.0 0.0 0. 0 0.140 0.0 12 211s 3. Q.
18 INSECTICIDE 060 0eQ 0.0 0.0 0.0 0s0 1.00 0.0 0.0 0.0 0.0 0.0 2.200 0.0 T. 240. 3. 0.
19 CUSTON COMBINE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C.0 0.0 1.00 0.0 0.0 10.000 0.0 Te 305, 3. 0.
20 CUSTOM HAULING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 48.00 0.0 0.0 0.100 0.0 16+ 306, 3. Oe
MACHINERY REQUIREMENTS TIMES OVER XXXXX XXXXX POWEF MACA TYPE CONT
' UNIT CODE
38 STALK SHREDDER© 0.0 040 040 000 040 - 0.0. 0.0 0.0 00 1400 0.0 0.0 0.0 0.0 4. B8le 4. D.
39 CULTIBEODER AYHD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 4o 9. 4. 0.
%0 DRILL WC/FERT 060 040 0.0 0e0 0.0 0s0 0.0 0.0 0.0 1,00 0.0 0.0 0.0 0.0 4e 6l 4e 0.
41 CULTIBEDDER PLNT- 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 .0.0 0.0 0.0 0.0 0.0 0.0 4. 67, 4. 0.
42 SPRAYER 0.0 0.0 0.0 0.0 0.0 1,00 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 2 T4y 4e  Oa
43 AMMYDROUS APPLIC 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 134 4. 0.
49 ACIN IRRIG WATER 0.0 0.0 3,00 3,00 3.00 6.00 5.00 0.0 3.00 3.00 3.00 0.0
PANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
HERBICIDE: AATREX EQUIPMENT COMPLEMENT 1
GRAIN SORGHUM 600 POUND INCREASE PER ACRE
#%4N0 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET#es
*%4NQ COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET®s#
ND&IHI.V SUMMARY OF RECEIPTS AND EXPENSES
CATEGORY UNIT JAN FEB MAR APR MAY JUN JuL AUG SEP ocr NOV DEC 10TAL
TCTAL RECEIPTS ACRE 0 0 0.0 0.0 0.0 0.0 102.50 0.0 0.0 0.0 112.32 0.0 0.0 214,82
TOTAL EXPENSES ACRE 0.0 1.61 le61 le6l " 41,82 4.89 0.0 le6l 39,95 l.61 0 94.73
RETURNS TO LAND, LABOR, CAPlT‘L. HACHIME&Y' OVERNEAD, RISKy, AND MANAGEMENT 120.09
ANNUAL CAPITAL DOL o 0.0 0.0 0. 40 0.27 Qe 13 0.0 448 0.0 1.21 26463 0.94 0.0 34.08
LABOR REQUIREMENTS BY MONTH
MACHINERY LABOR HRo 0.0 . 0.0 0.0 0.0 0.86 0.0 0.0 0.0 0.63 0.0 0.0 1.49
IRR IGATION L ABOR HRe 0.0 0.0 0.16 0.16 0.16 0.31 0426 0.0 Q.16 0.16 0.16 0.0 1.51
TCTAL LABOR HRe 0.0 <040 0e 16 Oelb Oelb 1.17 0626 0.0 0.16 0.78 0.16 0.0 3.00
IRRIGATION WATER INCH 0.0 0.0 3.00 3.00 3.00 6.00 5.00 0.0 3.00 3.00 3.00 0.0 29.00
MCNINER' FIXED AND VARIABLE COSTS PER HOUR TOTAL
PACHINE CCOE DEPR INSUR. TAX TOTAL FIXED REPAIR FUEL Lue, VARIABLE INT. HO /T IME
TRACTOR(2} 2 0.73 0. 04 Oell 0.88 0,50 1e04 0.16 1.69 0.74 1.00
TRACTOR (4 ) 4 1.05 0.06 0.16 1.27 Q.72 le49 0.22 244 1.06 L.CO
STALK SHREDDER 81 0459 0.02 0.06 0,68 0.33 0 0 0.0 033 0439 0. 18
CULTIBEDDER AYHD 95 0.90 0.04 0.1l 1.05 1.26 0.0 0.0 le24 0,67 N. 16
ORILL WO/FERT 61 1.65 0.07 0.21 1.93 0.46 0.0 0.0 Oeb4 le 24 0.18
CULTIBEDDER PLNT 67 124 0.05 Qe l3 1.42 Q.77 0.0 0.0 0.77 0.82 0.15
SPRAYER T4 0.40 0.02 0.05 0.47 0.11 0'.0 0.0 0.11 0.31 0. 30
ANHYDROUS APPLIC . 73 0.56 0.03 0.07 0.66 0.37 0.0 0.0 0.37 0.43 0,26
) ITEN TIMES LABOR MACHINE FUEL,0IL,LUB., FIXED COSTS
CFERATICN NOo DATE OVER HOURS HOURS REPAIR PER. ACRE PER ACRE
STALK SHREDOER %81 OCT -~ 1.00 0.214 0,177 0.53 0.64
CULTVIBEDDER AYHD 4,95 0OCT 1400 0.198 00164 0. 64 0.70
DR ILL WO/FERT 4961 0OCT 1.00 0,217 0,179 0.56 1.03
CULTIBEDDER PLNT 4967 JUN 1.00 0.184 0.152 0652 0.73
SPRAYER 2¢74 JUN 100 06365 0,302 060 0.77
ANHYDROUS APPLIC. ~ 4473 JUN  1.00 04257
TCTAL . le488 1.230 3. 64 4.81




TABLE LV

REDUCED TILLAGE WHEAT-FALLOW-SORGHUM THREE YEAR ROTATION ON
CLAY LOAM SOIL WITH HEAVY SURFACE IRRIGATION

UNITS

CATEGORY . PRICE  OQUANTITY  VALUE
PRODUCTION: - : ‘ .
WHEAT -/ " BU. 2.050 55,0000 112.75
GRAZ ING . AUMS 10.000 1.000 10,00
MILO CWT. 2,340 62,000  145.08
MILO STUBBLE AUNS 64000 1,400 8440
TGTAL RECEIPTS : L 276.23 ~
OPERATING INPUTS: - .
NITRCGEN LBS. 0.140 120.000 16.80
WHEAT SEED BU« 5,000 L. 000 5. 00
CUSTCM COMBINE ACRE 9.800 1.000 9.80
CUSTOM HAULING BU. 0,100  55.000 5.50
HERBICIOE - LBS, - 2,400 3,000 7.20
MILO SEED Les. 0.270  10.000 2,70
NITRGGEN LBS. 0.140  125.000 17,50
INSECTICIDE ACRE 2.200 1.000 2.:20
CUSTCM COMBINE ACRE 10.000 1,000 10.00
CLSTCM HAULING LBS. 0.100 62,000 6. 20
TRACTOR FUEL COST ACRE 2.14
TRACT REPAIR COST . ACRE 1.04
TRACTOR LUBE COST ACRE 0. 32
EQUIP REPAIR COST ACRE 0.73
IRRIG  FUEL COST ACRE 8.60
IRRIG  LUBE COST ACRE 7.75
IRRIC REPAIR COST. ACRE 6.52
TCTAL CPERATING COSY 110.00
RETURNS TC LAND,LABOR,CAPITAL ,MACHINERY,
OVERFEAD,RISKy AND- MANAG EMENT 166. 23
CAPITAL COST: .
ANNUAL CPERATING CAPITAL 0,100 49,217 4,92
TRACTOR INVESTMENT 0,100 15,247 1.52
ECUTPMENT INVESTMENT 0. 100 8.849 - 0.88
IRRIGATICON SYSTEM INVESTMENT 0.100 101,322 10. 13
TOTAL INTEREST CHARGE 17.46
RETURNS TC LAND, LABOR, MACHINERY,
OVERFEAD, RISK AND MANAGEMENT 148.77
OWNERSHIP COST: (DEPRECIAT ION,
TAXES, INSURANCE) -
TRACTOR poL. 1.82
ECUIPMENT DOL. 1.32
IRRIGATION SYSTEM oot. 23.57
TOTAL CWNERSHIP COST 26 71
RETURNS TO LAND, LABOR, OVERHEAD,
RISK AND NANAGEMENT 122. 05
LABCR COST:
MACHINERY. L ABOR HR . 3.000 1.323 3.91
IRRIGATION LABOR. - _r . .. HR. 3,000 1,872 5. 62
TOTAL LABOR COST : 9.59
RETURNS TO LAND; OVERHEAD,
112.47

RISK AND MANAGEMENTY

- -

oo

PANHANCLE ENERGY BUDGETS
HERBICIDE AATREX

ENTERPRISE 13 AREA AND COUNTY J1Q DETAIL QQ IRIG. LEVEL § LAND CLASS L

GRAZING 3 MALH. COMP, _1 IRIG. SYSTEM 5 PRICE VECT 1 INDIV. NUMBER _Q

ANNUAL CARITAL MONTH: &
DATE PRINTED: 03705775
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TABLE LV (Continued)
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L 3 3 L) 7 e 9. 1P 11 12 13 15 17 18
) JAN . .FEB - MAR  APR  MAY' JUN JUL AUG SEP - OCT  NOv DEC PRICE WEIGHT UNIT [TEM TVPE CONT
LINE : N CODE CuCE
PROCUCTION . : NUMBER OF UNITS B .
1 WHEAT & - - 0¢0 00 - 0.0 0.0 040 55,00 0.0 040 "0e0 0a0 0¢0 0.0 2,050 0.0 2 T6e 20 L
‘2 GRAZING : 0,20 0620 020 040 040 - 00 0s0 060 0.0 050 0420 0420 10.000 0.0 10 9. 2. 1.
3 kIO 0 0.0 0.0 0.0 0eC 0.0 - 0.0 0.0 .0.0.62.00 0.0 0.0 2,340 0.0 16 3. 2. 3
4 MILO STUBBLE 040 0s0 0.0 0.0 040 00 0,0 000 00 0.0 0s50 0.50 6,000 0.0 10. 157. 2. 3.
OPERATING INPUTS RATE/ZUNIT : PRICE  NUMBER UNIT ITEM TYPE CONT
. : : UNITS CODE CODE
11 NITROGEN. 060 0e0 000 0.0 0eD 040 0.0 120:00 0.0 0.0 0.0 0.0 04140 0.0 12. 211, 3. 1.
12 WHEAT SEED 00 . 0.0 0.0 0.0 0,0 0.0 0.0 0.0, 2.00 0.0 0.0 ,0,0 5.000 0.0 2. 1760 3. 1.
13 CUSTOM COMBINE 00 0,0 040 00 040 1400 0.0 0.0 0.0 0.0 0.0 0.0 - 9.800 0.0 7. 305, 3. 1.
14 CUSTON HAULING * 00 0¢0 0e0 0.0 0.0 55,00 0.0 - 0.0 0.0 0,0 0.0 0.0 0.100 0.0 2, 306. 3. 1.
15 FERBICIDE . 040 0.0 0.0 0.0 0.0 0.0 3.00 0.0 0.0 0.0 0.0 0.0 2.400 0.0 12, 250. 3¢ 1l
16 KILO SEED 0e0 00 0.0 0.0 00 1000 060 0.0 0.0 060 0.0 0.0 0.270 0.0 120 173 3. 3,
17 NITROGEN 0e0 ~0eC 0.0 0.0 0.0 125.00 0.0 0.0 0.0 0.0 0.0 0.0 0.140 0.0 12. 211, 3. 3.
18 INSECTICIDE 0:0 0.0 0eD 0.0 0.0 0.0 1,00 0.0 0.0 0,0 0.0 0.0 24200 0.0 Te 280e 3. 2.
19 CUSTOM COMBINE 00 040 0.0 0.0 0.0 0¢0 0s0 0e0 0.0 1e00 0,0 0.0 10.000 ° 0.0 Te 305. 3. 3,
20 CUSTOM HAULING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 62.00 0.0 0.0 0.100 0.0 12, 306, 3. 3.
MACHINERY REQUIREMENTS TINES OVER XXXXX  XXXXX POWER MACH TYPE CONT
. UnIT CODE
38 ‘ROD WEEDER 0s0 0.0 040 - 0.0 0.0 1900 1,00 0,0 0.0 0.0 0.0 0.0 0.0 0-0 4 59. 4 1.
39 SWEEP AVHD 00 Qe 0e0 040 .0s0 0.0 0s0 100 0.0 0.0 0.0 0.0 0.0 0.0 @e 0. 4s 1
40 DRILL WO/FERT 060 0.0 0.0 0.0 0.0 0e0 0.0 0.0 1,00 0.0 0.0 0.0 0.0 0.0 4. 6le 4. 1.
41 SPRAYER 0«0 0s0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 6.0 0.0 20 The 4 1s
42 CULTIBEDDER PLNT 0.0 0.0 0,0 0.0 0.0 1400 0.0 0s0 0.0 0,0 0.0 0.0 0.0 0.0 4o 67¢ 4a 3
43 SWEEP AYHD .° 0.0 Qo0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 Q.0 0.0 0.0 0.9 4. SN 4, 3,
44 CULTIBEODER THLL. 0.0 .0s0 0.0 0.0 0.0 0.0 0.0 0.50 0.0 0.0 0.0 0.0 0.0 0.0 4s 51s 4. 0.
49 ACIN IRRIG WATER 0.0 0.0 3.00 3.00 8.00 3.60 7.20 7.20 Q.0 0.0 4.00 0.0
PANHANDLE ENERGY BUCGETS MACHINERY COMPLEMENT 1
HERAICIDE AATREX EQUIPMENT COMPLEMENT )
#$4N0 NAME CHANGES HAVE BEEN STORED WITH THIS BUDGETses
*%%NC COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET»®#
MONTHLY SUMMARY OF RECEIPTS AND EXPENSES
CATEGORY . UNIT JAN FEB MAR APR MAY JUN JUuL AUG SEP oY NOV DEC TOTAL
TOTAL RECEIPTS ACRE 4040  2.00  2.00 0.0 0.0 112.75. 0.0 0.0 0.0 145.08 5.00 5.00 276.23
TATAL EXPENSES ACRE 0.0 0.0 191 Re91  5.08 39.46 14.23 22.28 5.48 16.20 2.56¢ 0.0 110.00
RETURNS TG LANDy LABOR, CAPITALy MACHINERY, OVERHEAD, RISK, AND MANAGEMENT 166423
ANNLAL CAPITAL DGL. 0.0 0.0 0448 0432 0.42 0.0 13,04 1B.56  4oll 10,80 1.48 0.0 49.22
. LABOR REQUIREMENTS BY MONTH
MACHINERY LABOR HR. 0.0 0.0 0.0 0.0 0.0 Qo6 Oell 0438  0.22 0.0 0.0 0.0 1.32
IRR IGATION LABOR HRe 0.0 0.0 0.16 0416 0.42 0.19 " 0.37 0.37 0.0 0.0 0.21 0,0 . 1.67
TOTAL LABOR HRe 0.0 0.0 0.1 0.16 0.42 0.80 " 0.85 0.76 0.22 0.0 0.21 0.0 3.20
IRRIGATION WATER. INCH 0.0 0.0 3.00 3,00 8.00 3.60 7T.20 7.20 0.0 0.0 4.00 0.0 36.00
MACHINERY FIXED AND VARIABLE COSTS PER HOUR TOTAL
MACHINE CODE DEPR INSUR, TAX  TOTAL FIXED REPAIR FUEL Lus. VAR IABLE INT . HR/TIME
TRACTOR(2) 2. .0.13 - 0.04 0.1 0.80 0.50 1,04 0.16 1.69 0.74 1.00
TRACTOR (41 4. 1.0% 0.06 0.16 1.27 0.72 149 0.22 2444 1.06 S 1.00
ROD WEEDER 59.. 0.80 0.04 0.10 0.93 0.21 0.0 0.0 0.21 0.60 ¢.09
SWEEP AYHD 90. 0463 0.03 0.1l 077 0.78 0.0 0.0 0.78 0.58 3.26
DRILL WO/FERT 61 1465 0.07 0.21 1.93 0.44 0.0 0.0 0.44 1. 24 c.18
SPRAYER - 14.. 0.40 0402 0.05 [ ] 0.11 0.0 0.0 0.11 0.31 0.30
CULTIBEDDER PLNT. 67 . 1.24 0405 0,13 1.42 0, 77 00 0.0 0.77 0.82 2415
SWEEP. AYHD 90 . .63 0.03 0.l1 0.77 0.78 - 0.0 0.0 0.78 0.58 0.26
CULTIBEDDER YILL: SI. . 0469 0.03 0.09 0.80 0:95 0.0 0.0 0.95 0.51 Q.11
ITEM TINES LABOR MACHINE FUELsOIL,LUSsy  FIXED COSTS
CFERATIGN NO. OATE OVER HOURS HOURS REPAIR PER ACRE PER ACRE
ROD WEEDER 459 . 3UL  1.00 0.1i4 0.094 0.27 0.39
SPRAYER 2474 JUL 1,00 - 0.369 0.302 0. 60 0.77
SWEEP -AYHD ©. 4¢50 AUG  1.00 -0.313° 0.258 0.50 1.01
CULTIBEDDER TILL * 4;8) AUG 0.50 0.069 0.057 0.21 0,22
DRILL WO/FERT %¢61 . SEP  1.00 0.217 0.179 0456 1.03
ROC WEEDER © 459 JUN 1,00 O.114 0.094 0,27 0.39
CULTIBEDDER PLNT ' 4467 JUN . 1.00 0.184 0.152 0052 S 0.73
SWEEP AVHD 4590 1.00 _Qa313 _0a258 ~0a90 ~1a01
TOTAL-. SI 1.688 1.395 4.23 :

. 5485




TABLE LVI

REDUCED TILLAGE WHEAT-FALLOW-SORGHUM THREE YEAR ROTATION ON

CLAY LOAM SOIL WITH MODERATE SURFACE IRRIGATION

CAT EGORY : ' UNITS PRICE  QUANTITY  VALUE
PRODUCTION: ‘ .
WHEAT . BU. 2,050 55.0CC 112.75
GRAZING - : AUMS 10,000 1.000 10. 00
MILOD E : CWTa 2.340 48.000 112.32
MILO STUBBLE - AUMS 64000 1.000 6400

TOTAL RECEIPTS 241.07

CPERATING -INPUTS ‘

* NITROGEN , LBS. . 0.140  120.000 16.80
WHEAT SEED BU. 5.000 1.000 5.00
CUSTCP CCMBINE _ ACRE 9.800 1.000 %, 80
CUSTOM HAULING ' . BUe 0. 100 55,000 5.50
+ ERB IC IDE IR : LBS. - 2. 400 3,000 7.20
MILD SEED : : LB8S. 0.270 7.000 1. 89
NI1TROGEN - : LBS. 0.140 120.000 16.80
INSECTICIDE ACRE 2.200 1.000 2.20
CUSTGM CCMBINE ACRE . 10,000 1.000 10. 00
CUSTOM HAULING : LBS. 0.100 48.000 4.80
TRACTOR FUEL COST - ACRE 2. 14
TRACT REPAIR €OST ACRE 1. 04
TRACTOR LUBE €OST ACRE 0.32
EQUIP REPAIR COST ACRE 0. 73
IRRIG  FUEL COST , . ACRE 6.79
IRRIG  LUBE COST - ACRE 1.83
IRRIG REPAIR COST ACRE 6e 99

TOTAL OPERATING COST - 99.82

RETURNS TC LAND,LABOR,CAP IT AL MACHINERY,

OVERKEAD,RISKsAND MANAGEMENT 141.25

CAPITAL CCST: -

"~ ANNUAL OPERATING CAPITAL 0.100 43.810 4.38
TRACTOR INVESTMENT : 0.100 15.247 1452
ECUIPMENT INVESTMENT 0.100 8. 849 0. 88
IRR IGATION SYSTEM INVESTMENT 0.100 95 .990 9.60

TOTAL INTEREST CHARGE" 16. 39

RETURNS TO LAND, LABOR, MACHINERY,

OVERKEAD, RISK AND MANAGEMENT 124. 86

OWNERSHIF COST: (DEPRECIAT ION,

TAXES, INSURANCE)

TRACTOR . poL. 1.82
ECQUIPMENT DOL. 1.32
IRRIGATION SVSTEM © DOL. 15. 17

TOTAL OWNERSHIP COST 18.31

RETURNS TO LAND,- LABOR, OVERHEAD,

RISK AND MANAGEMENT 106.55

LABCR €OST: :

MACHINERY LABOR . HRe. 3.000 1.323 3.97
IRRIGATICN LABOR . 3,000 1. 508 4. 52

TOTAL LABOR COST v 849

RETURNS TC LAND, GVERHEAC,

RISK AND MANAGEMENT 98.06

PANHANDLE ENERGY  BUDGETS

HERBICIDE. AATREX

GRAIN SORGHUM 600. PCUND INCREASE PER ACRE

ENTERPRISE 73 AREA AND COUNTY 10 DETAIL QQ IRIG. LEVEL 3 LAND CLASS )
- GRAZING 2 MACH. CCMP., _1 IRIG« SYSTEM 5 PRICE VECT 1 INDIV. NUMBER _Q
ANNUAL CAPITAL MONTH: 6

OATE PRINTED: 03705775
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TABLE LVI (Continued)
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1.2 .3 4 s 6 ? [ 9 10 11 12 13 14 15 16 17 18
JAN. .FES  MAR  APR  MAY JUN JUL AUG SEP ' OCT NOV DEC PRICE WEIGHT UNIT ITEM TYPE CONT
LINE . . . - CODE CODE .
PROCUCT ION . MUNBER CF UNITS. ) :
1 WHEAT 00 - 0.0 0.0 0.0 0.0 5500 0.0 0.0 0.0 2,050 0.0 2. 76, 2. 1.
2 GRAZING 0420 0020 0.20° 0.0 0.0 0.0 0.0 0.0 0.20 10,000 0.0 10, 8%. 2. 1.
3 MILO - 0.0 -0.0 0.0 0.0. 0.0 0.0 0.0 0.0 0.0 24340 0.0 16, T3. 2. 3.
4 KILO STUBBLE 0030 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0.30 6.000 0.0 10 157, 2. 3.
OPERATING INPUTS RATE/ZUNIT PRICE  NUMBER UNIT ITEM TYPE CONT
: UNITS CODE CODE
11 MTROGEN 0.0 0.0 . 00 0.0 0.0 0.0 0.0 120,00 0.0 0.0 0.0 0,0 0,140 0,0- 12. 211, 3. 1.
12 WHEAT SEED 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 ,L 0.0 5.000 0.0 2. 1T6e 30 L.
13 CUSTOM COMBINE 0.0 0.0 0.0 ©.0 0.0 1.00 0.0 0.0 0.0 0.0 0e0 0.0 9,800 0.0 T, 305, 3. 1.
14 CUSTOM.- HAULING 040 - 0e0 0.0 0.0 55.00 0s0 000 - 0e0 040 0.0 0.0 0,100 ' 0.0 24 306, 3. 1.
15 FERBIC IOE 0.0 0.0 0.0 0.0 0.0 3.00 0,0 0.0 0.0 0.0 0.0 .2.400 0.0  1l2. 25¢. 3. L.
fo MILG SEED 0.0 0.0 0¢0 0.0 - 7400 0.0 0,0 0.0 0.0 0,0 0.0 '0.270 0.0 12, 173, 3. 3.
17 MNITROGEN 0.0 0a0 0s0 0.0 120,00 0.0 0,0 0.0 0.0 0.0 0.0 0.140 0.0  12. 211. 3. 3.
18 INSECTICIDE 0.0° 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 2.200 0.0 7. 246. 3. 3.
19 CUSTON COMBINE 000 040 0.0 0.0 0,0 0.0 0.0° 0.0 1.00 0.0 0.0 10.000 0.0 Te 305, 3. 3.
20 CUSTOM HAULING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 48.00 0.0 0,0 0.100 0.0  12. 306. 3. 3.
MACHINERY REQUIREMENTS TINES XXXXX XXXXX POWER MACH TYPE CONT
UNIT CObE
38 ROO WEEDER 0.0 0.0 0.0 0.0 0.0 1,00 0.0 0.0 0.0 0.0 0.0 4 590 4. L.
39 SNEEP AYHD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 & 9Us 4e L.
40 DRILL WO/FERT 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 4o Ble ha Lo
41 SPRAYER 040 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2. The 4e L.
42 CULTIBEDDER PLNT 0.0 -0.0 0.0 0,0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4 67Te 4e 3
43 SWEEP AYHD 0.0 0.0 0s0 0,8 0.0 1,00 0.0 0.0 0.0 0.0 0.0 e 90, 4. 3.
44 CULTIBEDDER TILL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 Sl. 4 0.
49 ACIN IARIG WATER 0.0 0.0 3.00 3,00 8,00 3,00 .00 4.00 0.0 4,00 0.0 0.0
FANHANOLE ENERGY BUOGETS MACHINERY COMPLEMENT 1
MERBICIOE AATREX. EQUIPMENT COMPLERENT 1
" GRAIN SORGHUM 600 .POUND INCREASE PER ACRE
#04ND NAME CHANGES HAVE BEEN STORED WITH THIS BUDGET#es
#9#0C COPPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET*#+
: MONTHLY SUMMARY OF RECEIPTS AND EXPENSES
CATEGORY UNIT JAN - FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC ToTaL
TOTAL RECEIPTS ACRE 3.80  2.00 2.00 0.0 0.0 112,7% 0.0 0.0 0.0 112,32 4.40 3.80 241.07
TOTAL EXPENSES . ACRE 0.0 0.0 1,61 1.61 4,30 37,28 11.80 19,85 5,48 14,95 0.0 0.0 ! 99.82
RETURNS TC LANDy LABOR, CAPIVAL, MACHINERY, OVERHEAD, RISK, AND MANAGEMENT | 141.25 :
k]
|
ANNUAL CAPITAL poL. 0.0 0.0 0440 0s27 0.36 0.0 10.82 -16:55 4.1l 11.30 0.0 0.0 43.81
: LABOR REQUIREMENTS DY WONTH ; j
MACHINERY LABOR ‘HR. 0.0 0.0 040 0.0 0.0 06l 0.1l 0,38 0,22 0.0 0.0 0.0 i 1.32
IRR IGATION LABOR HRe 0.0 0.0 0,16 0.16 0.42 0.16 0.21 0.21 0,0 0.21° 0.0 0.0 1.51
TCTAL LABOR [ 0.0 0.0 0,16 0,16 0,42 Q.77 . 0.69 0.59. 0.22 0.21 0.0 . 0.0} 2.83
IRRIGATION WATER INCH 0.0 0.0 3.00 3.00 B8.00 3.00 4,00 4.00 0.0 %.00 0.0 0.0 29.00
MACHINERY FIXED AND VARIABLE COSTS PER HOUR TOTAL !

NACK INE CODE DEPR INSUR . TAX  TOTAL FIXED- REPATR FUEL LUB.  VARIABLE  INT.  WR/TIME N
TRACTOR(2) 2 0.73 0.04 0.1l 0,88 0.50 1.04 0.1 1,69 o.74 ' 1,00
TRACTOR(4) .. 1,05 0.06 0,16 1.27 672 149 0.22 2.44 1.06 1.00
ROC WEEDER 59 0.80 0.0% 0.10 0.93 ' 0.21 0.0 0.0 0.21 0.60 0.09
SHEEP AYHOD 90 . 0463 0,03 0,11 0.77 0.18 €.0 0.0 0.78 0,58 0.26
DRILL. WO/FERT 61 . 1065 0.07 0.21 1.93 ey 0.0 0.0 0.4 1,24 0,18
SPRAYER - . % 0.40 0.02 0.05 0.47 0L 0.0 0.0 0.11 0.31 0.30
CULTIBEDDER PLNT 67 1.26 0.05 0.13 1.42 0. 77 0.0 0.0 6.77 0,82 0,15
SKEEP AYKD 90 0.63 0.03 0.1l 0.77 0,78 0.0 0.0 0.78 0.58 0.26
CULTIBEDDER TILL S1 0.69 0.03 0.09 0.80 0.95 0.0 0.0 0.95 0.51 0.11

ITEN TIMES LABOR MACHINE FUEL,OIL,LUB., FIXED COSTS )

GPERATIEN NO. | DATE OVER HOURS - HOURS REPALR PER ACRE PER ACRE ‘
ROD WEEDER 4,59 Jut . 1.00 0.1i% 0.094 0.27 0.39
SPRAVER - 2,76 JUL 1,00 04365 0,302 0.60 [
SWEEP AYHO 4,90 AU 1.00 0.313 0.258 0.90 1401
CULTIBEDDER TILL 4551 AUG- 0.50 0.089. 0,057 0.21 0.22
DRILL MO/FERT 4061 SEP  1.00 0.217 0,179 0456 1.03
ROD .WEEDER %59 JUN 1,00 O.1i4 0.09 0,27 0.39
CULTIBEODER PLNT. 4467 JUN 1.00 0.18¢ 0.152 0,52 0.73
SWEEP AYHD 4490 JUN 1.00 0,313 .0.2%8 1
TOTAL e . 1.395 5.55

l.688 4.23 N




TABLE LVII

REDUCED TILLAGE WHEAT AND SUDAN HAY DOUBLE CROP ON

CLAY LOAM SOIL WITH SURFACE IRRIGATION

CATEGORY : UNITS PR]CE QUANTITY VALUE
PROCUCT ION: .
WHEAT PASTURE AUMS 10,000 5.250 - 52.50
SUDAN : . TONS 22.000 3.500 ‘T7.00
TOTAL RECEIPTS * 129.50
OPERATING INPUTS:
SUDAN SEED. LBS. 0.270 - 10,000 2.70
NITROGEN LBS. 0.140  100.000 .14. 00
HERBIC IDE LBS. 8.000 0.500 4.00
SWATHING ACRE 3.160 1.000 - 3.16
BALER BL. 0.280 105.000 29. 40
BAL E-LOADER BL. 0.150 105.000 15.75
NITRCGEN LBS. - 0. 140 80.000 11.20
WHEAT SEED BU. 5.000 1.000. 5. 00
TRACTOR FUEL COSY ACRE 1.31
TRACT REPAIR COSY ACRE 0. 63
TRACTOR LUBE COST ACRE 0.20
EQUIP REPAIR COST ACRE 0.46
- IRRIG FUEL COST ACRE 8. 60
IRRIG LUBE COST ACRE 1.94
IRRIG REPAIR cCOST ACRE 6.52
TOTAL CGPERATING CEST . 104. 87
RETURNS TU LlND.LABDR'CAP!TleNACHINERYv
GVERHE‘D,“ISK,AND MANAGEMENT 24,63
CAPITAL COST.
ANNUAL CGPERATING CAP!TAL 0,100 160109 1. 61
TRACTOR INVESTMENT 0.100 9..327 0.93
ECUIPMENT . INVESTMENT 0.100 5,978 0. 60
IRRIGATION SYSTEM INVESTMENT 0. 100 101.142 10.11 -
TOTAL INTEREST CHARGE 13.26
RETURNS TC LAND, LABOR, MACHINERY,
. OVERHEAD, RISK AND MANAGEMENT 11.38
OWNERSHIP COST: (DEPRECIATION'
TAXESes INSURANCE) -
TRACTOR oOoL. .11
EQUIPMENT — DOL. 0.9%
IRRIGATICN SYSTEM: 0oL « 18. 80
TOTAL CWNERSHIP COST 20.87
RETURNS TC LAND, LﬁBOR. CVERHEAD'
RISK AND MANAGEMENT . ~9.49
LABCR COST:
MACHINERY LABOR HR o 3.000 1.076 3.23
IRRIGATION L ABOR HR o 3.000 1.872 5.62
TOTAL LABCR COST 8. 84
RETURNS TO LAND, OVERHEAD,.
-18,33

RISK AND.-MANAGEMENT.

PANHANDOLE ENERGY
HERBICIDE FOR SUDAN 2,44~0D

ENTERPRISE 16 AREA AND COUNTY 1Q DETAIL Q0 IRIG.

BUDGETS

LEVEL & LAND CLASS 1

GRAZING § MACH. COMP, _1 IRIG. SYSTEM 53 PRICE VECT 1 INDIV. NUMBER _Q

ANNUAL CAPITAL MONTH: 9
DATE PRINTED: 03/05/75
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TABLE LVII (Continued)
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) 2 10 11 12 13 1 15 16 17 18
WJAN -FEB MAR  APR. MAY. JUN JUL AUS  SEP. OCT NOV DEC PRICE WEIGHT UNIT ITEM TYPE CONT
LINE : CODE COUE
PROCUCT 10N oo NUMBER OF UNITS
1 WHEAT PASTURE 0425 0023 0s75 0,90 1,60 0.0 0.0 0.0 0.0 D0e0 0.75 0.75 10,000 0.0  10. 15L. 2. O.
2 SupAN 0.0 0.0 0.0 0.0 0.0 0,0 0.0 3.50 0.0 0.0 0.0 0.0 22.000 0.0 3. 87. 2. oO.
OPERATING INPUTS  RATE/ZUNIT PRICE  NUMBER UNIT ITFM TYPE CONT
- UNITS CODE CODE
11 SUDAN SEED 0.0 0.0 0.0 0.0 0.0 10,00 0.0 0.0 0.0 0.0 0.0 0.0 0.270 0.0 12, 187. 3. O.
12 NTROGEN 0.0 0.0 0.0 0.0°100,00 0.0 0.0 00 0.0 0s0 0.0 0.0 0.140 0.0 12 21l 3. O.
13 FEABICIDE 0.0 .. 0.0 0.0 0.0 0.0 0.50 0.0 0.0 0.0 0.0 0.0 0.0 8.000 0.0  12. 250. 3. 0.
14 SWATHING 0.0 0.0- 0.0 0.0 0.0 0.0 0.0 1.00 0,0 0.0 0.0 ,0.0 3.160 0.0 7. 392, 3. 0.
15 BALER 040 0.0 0.0 0.0 0.0 0.0 0.010500 0.0 0,0 0.0 0.0 0,280 0.0 6. 386, 3. 0.
16 EALE-LOADER 00 0.0 0.0 0.0 0.0 0.0 0.0.105.00 0.0 0.0 0.0 0.0 0.150 0.0 6. 385, 1. 0.
17 NITROGEN 040 . 0.0 0.0 040 0.0 0.0 0.0 0.0 80.00 0.0 0.0 0.0 0.140° 0.0  12. 211, 3. 0.
18 WHEAT SEED 020 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 5.000 0.0 2. 176, 3. o,
MACHINERY REQUIREMENTS TINES OVER XXXXX  XXKXX POWER MACH TYPE CONT
. v . UNIT COOE
38 DRY FERT SPREAD 040 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 71, 4. O,
39 CULTIBEDDER PLNT' 0.0 ..0.0. 0.0 0.0 0.0 1.00 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 4. 67. 4 0.
40 SPRAYER 0.0 0.0 0.0, 0.0 0.0 .1.00 0.0 0.0 0.0 0s0 0.0 0.0 0.0 0.0 2. T4y 4e  O.
41 CULTIBEDDER AYHD . 0.0 0s0 0.0° 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 4. 9%, 4. O,
42 DRILL WO/FERT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.0 1.00 0.0 0.0 0.0 0.0 0.0 4. 6l. 4 0.
49 ACIN IRRIG WATER 0.0 0.0 4,00 4,00 4.00 .00 8.00 4.00 4.00 4.00 0.0 0.0
PAM(ANDLE ENERGY BUBGETS MACHINERY COMPLEMENT 1
FERBICIDE  FOR SUDAN 2,4-D EQUIPHENT COMPLEMENT 1
#44NO NAME CHANGES MAVE BEEN STORED WITH THIS BUDGET*#.
b .
#%eR0 CONPLENENT CHANGES WAVE BEEN STORED WITH THIS BUDGET+#
NONTHLY SUNMARY OF RECEIPTS AND EXPENSES
CATEGORY UNIT JAN TUFES T WAR AR WAY CUJW JUL AUG  SEP OCT NOY o DEC TOTAL
TOTAL RECEIPTS AcRe 2.50 2.50 7.50 9.00 16.00 0.0 0.0 T7.00 0.0 0.0  7.50 7.50 129.50
TCTAL EXPENSES ACK 0.0 0.0  1.90 1.90 16.17 - 9.72 3.79 50.2L 19,30 1.90 0.0 0.0 104.87
RETURNS TO LAND, LABOR. CAP ITAL: MACHINERY, OVERHEAD, RISK: ANO MANASEMERY 24463
ANNUAL CAPETAL coL. 0.0 0.0  0.98  0.79 5,39 2,43 0463 4ul8 0.0 1.4 0.0 040 16.11
- "LABOR REQUIREMENTS BY MONTH
MACHINERY LABCR HR. 0,0 0.0 040 040  Oell 0.55 0.0 - 0.0 0c4l 0.0 0.0 0.0 1.08
IRRIGATION LABOR © MR, .. 0.0 0.0 0.21 '0.21 0.21 0.21 0.42 0.21 0.21 0.21 0.0 0.0 1.87
TOTAL LABGR .. - Re 0.0 0.0 0.2l 0.21 0432 0u76 0e%2 0.2 0.62 0.21 0.0 0.0 295
IRRIGATICN WATER  INCH 0.0 0.0  4.00 . 4.00 4,00 4,00 8.00 4,00 4,00 4.00. 0.0 0.0 36,00
] T T WAGHINERY FIXED AND VARTABLE COSTS PER HOUR TOTAL
FACHINE CCDE DEPR INSUR . TAX  TOTAL FIXED REPAIP FUEL LUB.  VARTABLE  INT.  HR/TIME
TRACTOR(2} 2 0.73 0,04 0.11.  0.88 0.50 1.04 0.16 1469 0.74 1.€0
TRACTOR(4 ) . 1,05 0.06 0.16 1.27 .72 1.49 0.22 2.44 1.06 1,00
DRY FERT SPREAD Tl 0.68 0.03 0.08 0.80 0.29 0.0 0.0 0.29 0.51 0.0y
CULTIBEDDER PLNT 67 1.24 0.05 0.13 1.42 0.17 0.0 0.0 0.77 0.82 0.15
SPRAYER T4 0.40 0.02 0. 05 047 0.11 0.0 0.0 0.11 0.31 0230
CULTIBEDDER AYHD . 95 0.90 0404 0.11 1.05 1.24 0.0 0.0 1.24 0,67 0.16
DRILL WO/FERT 61 1.63 0.07 0.21 1.93 0.4 0.0 0.0 0.44 1.24 0.18
: 1TEM TINES LABOR NACHINE FUEL,OILsLUB.y FIXED COSTS
QPERAT ION NO. .OATE OVER HOURS HOURS REPAIR PER ACRE PEF ACRE
DRY FERT SPREAD  4s7L NAY 1.00 0.112 0.093 0.28 0.36
CULTIBEDDER PLNT- 4267 JUN  1.00 0.184 0.152 0.52 . .73
SPRAYER 2,74 JUN  1.00 0.365 0.302 0460 0.77
CULTIBEDDER AVHD 4,95 SEP - 1.00 0.198 0.164 0.64 0.70
DRILL WD/FERT 4,61 SEP  1.00 _0.217 _0.11% Q56 -1.02
TOTA 1.076 0.889 2.60 3.59




TABLE LVIII

REDUCED TILLAGE CORN SILAGE AND RYE GRAZE DOUBLE
CROP ON CLAY LOAM SOIL WITH SURFACE IRRIGATION

CATEGORY UNITS  PRICE  QUANTITY  VALUE
PRCDUCTION: ‘
WHEAT PASTURE AUNS 10.000 4,100 41,00
CCRN SILAGE TONS 5,500 20,000  110.00
TOTAL RECEIPTS 151. 00
OPERATING INPUTS: \ _
NITROGEN LBS. 0.140 80,000 11.20
RYE SEED BU. 5.000 1.000 . 5,00
CCRN SEED . LBS. 0.520  20.000 10,40
NITROGEN LBS. 0.140  100.000 14.00
HERBIC ICE LBS. 8.000 0.250 2.00
INSECTICIDE ACRE 8000 1000 8. 00
NITROGEN - LBS. 0.140  100.000 14 .00
TRACTOR FUEL COST ACRE 2,40
TRACT REPAIR COST ACRE 1. 16
TRACTOR LUBE COST: - ACRE 0.36
EQUIP REPAIR COST .. ACRE 0. 719
IRRIG  FUEL €OST- ACRE 11,65
IRRIG  LUBE COST ACRE 2.25
IRRIG REPAIR COST ACRE 10. 96
TOTAL OPERATING COST 94417
RETURNS TO LAND,LABOR, CAPITAL , MACHINERY.
OVERHEAD ,RISK,AND MANAGEMENT 56.83
CAPITAL COST:
ANNUAL OPERATING CAPITAL 0.100  22.253 2.23
TRACTOR INVESTMENT 0.100  17.053 1.71
EQUIPMENT INVESTMENT 0. 100 9.187 0.92
IRRIGATEON SYSTEM INVESTMENT 0.100  126.400 12.64
TOTAL INTEREST CHARGE 17. 49
RETURNS TO LAND, LABOR, MACHINERY,
OVERHEAD, RISK AND MANAGEMENT 39.34
OWNERSHIP COST: (DEPRECIATION,
TAXES, INSURANCE)
TRACTOR poL, 2.04
ECUIPMENT oOL. 1.41
IRRIGATICN SYSTEN 0oL . 300 64
TOTAL GWNERSHIP COST 34.09
RETURNS TO LAND, LABOR,
RISK AND MANAGEMENT 5.25
LABCR COST:
MACHINERY LABOR HR. 3.000 1.875 5.62
IRRIGATICN LABOR HR o 3,000 2.080 6. 24
TOTAL LABOR COST _ 11.86
RETURNS TC LAND, CVERHEAD,
RISK AND MANAGEMENT -6.61

——

PANHANDLE ENERGY

HERBICIDE BANVEL D

BUDGETS

ENTERPRISE 86 AREA ANh COUNTY 10 DETAIL QQ IRIG. LEVEL & LAND CLASS |
GRAZING & MACH. COMP.._]) IRIG. SYSTEM 5 PRICE .VECT 1 INDIV. NUMBER _Q

ANNUAL CAPITAL MONTH: -
DATE PRINTED: 03/05/75
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TABLE LVIII (Continued)

13

17

1 2 3 4 s ] 7 ) 9 10 11 12 14 ‘18 16 17 18
JAN . FEB  WAR = APR HAY JUN UL AWG SEP  OCT NV OEC PRICE WEIGHY UNIT [TEM TYPE CONT
LINE : . - : . [ : CODE CONE
PRODUCTION . R . NUKSER OF UNITS
1 WHEAT PASTURE 0,25 0,25 0.7% 0.90 0.0 0.0 0.0 0.0 0.0 .0.60 0,60 0.735 10,000 0.0 10 151. 2. Q.
2 CORN SILAGE 0:0 0e0 040 0s0 060 030 0.0 000 20600 0s0 Qa0 0.0 5500 0.0 3, 161, 2. 0.
' OPERATING INPUTS RATE/UNIT ' ’ PRICE  NUMBER UNIT ITEM TYPE CONT
. . UNITS CODE CODE
11 NI TROGEN 060 - 0s0 .0:0 0e0 0s0 040 0.0 0.0 80,00. 00 040 0.0 0.140 0.0 12, 211, 3. 0.
12 RYE SEED 0.0 0.0 0.0 0.0 0.0 040 0.0 0.0 1:.00 0.0 0.0 0.0 5.000 0.0 2. 175, 3. 0.
13 CORN SEED 060 . 00 0.0 0e0 20000 060 00 0e0 0.0. 0e0 0.0 0.0 0.520 0.0 12, 172, 3. 0.
14 NITROGEN Qa0 . 000° 0.0 0.0 100s00 040 0.0 040 O0¢) 0.0 0.0 . 0.0 0.140 0.0 12, 211, 3. 0.
15 FERBICIDE 0.0 . 0i0 0.0 0.0 0.0 ©.25 0.0 0.0 0.0 040 0.0 0.0 8.000 0.0 12, 25C. 3« 0.
16 INSECTICIDE 0e0 0.0 0.0 0.0 0¢50 0s50 040 0.0 040 040 0.0 8.000 0.0 Te 24L, 3. O,
17 NITROGEN Qo0 - 0e0 . 0.0 0.0 0.0 200,00 0.0 0.0 0.0 0.0 0.0 0.0 0.140 0.0 12. 2kl. 3. 0.
MACHINERY REQUIREMENTS TINES OVER XXXXX ~ XXXXX POWER MACH TYPE CONT
UNIT CORE
38 CULTIBEODER AVHD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 040 0.0 0.0 0.0 4e 9%. 4o 0.
39 DRILL WO/FERT 0.0 0.0 0.0 . 0e0 - 0.0 040 0.0 0.0 1,00 0.0 0.0 0.0 0.0 0.0 4 61, 4s O,
40 CULTIBEDDER PLNT 0s0 0e0 060 0e0 1500 0s0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 4. 67+ 4e 0.
41 SWEEP AYHD . - 040 0.0 . 0.0 0.0. 1.00 0.0 0.0 0,0 0.7 0.0 0.0 0.0 0.0 0.0 4e 9%, 4. On
42 SPRAYER © 060 0e0  0s0 040 040 2400 0e0 0s0° 0.0 :0s0. 0.0 0.0 0O 0.0 2¢ T4n 4s O
43 ANHYDROUS A»uc 000 0s0 040 0.0 0e0 12400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4. T3. 4. O,
44 FIELD CULTIVATOR 0.0 0.0 040 0.0 0u0 1,00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 4&. 4e O
K]
49 ACIN IRRIG WATER 0.0 0eC  4e00 8.00 4.00 0.0 8.00 8,00 4,00 D.0 4,00 0.0
FANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
HERBICIDE. BANVEL O EQUIPMENT> COMPLEMENT 1
*#44NO NAME CHANGES HAVE SEEN STORED WITH THIS SUDGETexe
*#%NO COMFLEWENT CHANGES HAVE BEEN STORED WITH THIS BUDGET##s
. . MONTHLY SUMMARY OF RECEIPTS AND EXPENSES
CATEGCRY UNIT JAN FEB MAR . APR MAY JUN Jut AUG SEP ocT NOV DEC TOTAL
TOTAL RECEIPTS ACRE z.so z.so 7.50 9.00 0.0 0.0 0.0 0.0 110.00 6.00 6,00 7.50 151.00
TOVAL EXPENSES ACRE 0.0 2.49  4.97 28.31 22.08 8.97 4.97 19.89 0.0 2.49 0.0 94,17
RETURNS TC LAND, LABOR, uunL. MACHINERY, OVERMEAD, RISKs AND MANAGEMENT 56483
ANNUAL CAPITAL ooL. 0.0 0.0 1224 2,07 944 5.52 1o 0.4l 0.0 0.0 2,07 0.0 22425
LABOR REQUIREMENTS BY MONTH
MACHINERY LABOR HRe 0.0 . 0. 0.0 0.50 0.96 0.0 0.0 0.41 0.0 0.0 0.0 1487
IRRIGATION LABOR  * HR. o.o 0.0 0e21 0,42 0.21° 0.0 0.42 0,42 0.21 0.0 0.21 0.0 2.08
TOT AL LABOGR e 0.0 . 0.0 0.21 0.42 0.70 0.9 D62 0.42 0.62 0.0 0.21 0.0 3.95
IRRIGATION WATER INCH 0.0 0.0 4.00 8,00 4,00 0.0 8400 00 4.00 0.0 4,00 0.0 40.00
MACHINERY FIXED AND VARIABLE COSTS PER HOUR TOTAL
MACHINE CODE DEPR INSUR. TAX  TOTAL FIXED REPAIR FUEL Lus. VARTABLE INT. HR/ T IHE
TRACTCR(2) 2 0.73 0,04 0.11 0.88 0.50 1.06 0.6 1469 0.74 1.00
TRACTOR (4} 4 1.08 0,06 016 1.27 0. 72 1449 0.22 2.44 1.06 1.00
CULTIBEDDER AYHO 95 0.90 0,04 0.11 1.05 1.24 0.0 0.0 1.24 0.67 0,16
DRILL WO/FERT 61 1465 0.07 0,21 1.93 .44 0.0 0.0 04 124 0.18
CULTIBEDDER PLNT . 67 1e24 0,05 0.13 le42 0.77 0.0 0.0 0.77 0,82 0.15
SWEEP AYHD 90 0.63 0.03 Oell 0.77 0.78 0.0 0.0 0.78 0.58 0.26
SPRAYER - 14 - 0440 0.02 0.0% 0.47 c.11 0.0 0.0 0.11 0.31 0,30
ANHYDROUS APPLIC ' T3 056 0.03 0.07 0s66 0.37 0.0 0.0 0437 0443 0.26
FIELD CULTIVATOR 46 ° 0460 0.03 0.07 0.70 0.25 0.0 0.0 0.25 0.45 0.24
ITEM TIMES LABOR MACHINE FUEL,OIL,LUB.y FIXED COSTS
OPERATION NO: . OATE OVER HOURS HOURS REPAIR PER ACRE PER ACRE
CULTIBEODER PLNT ~ 4,67 WAY 1,00 0.18& 0.152 0.52 0,73
SWEEP AYHD 4990  MAY 1,00 ‘0.313 '0.258 0.90 1.01
SPRAYER 2974 JUN  1.00 0.365 0.302 0460 077
ANHYDROUS APPLIC . 4,73 JUN 1.00 0.310 0.257 g.78 0.94
FIELD CULTIVATOR = ‘4,46 JUN 1.00 0.288 0.238 0.70 0.89
CULTIBEDOER AYHD 4,95 SEP 1.00 04198 0164 0, 64 0,70
ORILL WO/FERT 4961 SEP 1,00 _0.217 _Qa1T9 ~Ra30
TCTAL E 1875 1.549 4. 10 6,07




TABLE LIX

REDUCED TILLAGE WHEAT AND SOYBEAN DOUBLE CROP ON SANDY LOAM-
. SOIL UNDER CIRCULAR SPRINKLER IRRIGATION

CATEGORY UNITS -PRICE QUANTITY VALUE
PRCDUCTICN: :
WHEAT - 8. 2.050 50 .000 102.50
SCYBEANS ) 8uU. ‘34280 35. 0G0 114,80
TOTAL RECEIPTS 217.30°
OPERATING INPUTS:
NITROGEN LBS. 0.300 120,000 36.00
PFOSPHATE L8S. 0.250 50. 000 1250
WHEAT SEED . 8U. 5.000 1. 000 5. 00
CUSTOM CUMBINE ACRE 9.400 1.000 9.40
CUSTOM HAUL ING “BUe 0.100 $0. 000 5.00 .
SCYBEAN SEED " LBS. 0.170 90. 000 1530
HERBICIDE ACRE - 10.000 1.000 10,00
CUSTCM COMBINE ACRE 9. 700 1. 000 9.70
CLSTOM KHAULING BUW 0.100 35.000 3,50
TRACTOR FUEL COST ACRE 1.10
TRACT REPAIR COST ACRE 0.53
TRACTOR .LUBE COST ACRE 0. 16
EQUIP REPAIR COST: ACRE 0.39
IRRIG - FUEL cOST' - ACRE 11.22
1RR1IG LUBE COST. . ACRE 2031
IRRIG REPAIR COST ACRE - 17.49
TOTAL CPERATING casT.. 139. 60
RETURNS TO LAND.LJBORvCAPITALvHACHINERYv
UVERHEAD.RISK'AND MANAGEMENT 77. 70
CAPITAL .COST:
ANNUAL CPER‘TING CAPITAL 0. 100 22. 144 . 221
TRACTOR INVESTMENT 0.100 7.818 0.78
ECUIPMENT  INVESTMENT 0. 100 6e140 0.61
IRRIGATION SYSTEM INVESTMENT 0,100 174.900 17. 49
TOTAL INTEREST CHARGE 21.10
RETURNS TO LANDy LABURy MACHINERY,
OVERFEADy RISK AND MANAGEMENT 56.60
UWNERSHIP CUOST: (DEPRECIATION,
TAXESy INSURANCE)
TRACTOR DOL . G. 93
EQUIPMENT DOL. 0.98
TRRIGATION SYSTEN . poL. 45.87
TOTAL OWNERSHIP COST 47.78
RETURNS TO LANDy LABCR, OVERHEAD, )
RISK AND MANAGEMENT 8. 82
LABCR COST:
MACHINERY LABOR HR e 3,000 0.808 2.42
IRRIGAT ION L ABOR HR . 3.000 1.716 5.15
TOTAL LABCR CCST ! 1. 57
RETURNS TO L ANDy OVERHEAD,
le 24

RISK AND MANAGEMENT

PAKHANOLE ENERGY BUDGETS

PRE-MERGE HERBICIDE LASSO AND SENCOR AIR APPLICATION

ENTERPRISE ﬂﬁ'ARE‘ ANC COUNTY 1Q DETAIL QQ IRIG. LEV.EL 8§ LAND CLASS 8

GRAZING & MACH. COMP. _1 IRIG. SYSTEM 4§ PRICE VECT ) INDIV.

ANNUAL CAPITAL MONTH:10
DATE PRINTED: 03/05/75

NUMBER _D

172



TABLE LIX (Continued)
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1 2 3 4 5 [] T 8 9 10 11 12 13 14 15 16 17 18
JAN KEB MAR APR RAY - JUN WL MG SEP acr Nav DEC PRICE WEIGHT UNIT ITEM TYPE CONT
LINE . . CODE COCE
PROCUCTICN NUMBER OF UNITS
1 WHEAT 0.0 - 0.C . 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0 0.0 0.0 2.050 0.0 2. Te. 2. 0.
2 SOYBEANS 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0s0 060 35,00 0.0 0.0 3.280 0.0 2. 98, 2. 0.
* QGPERATING INPUTS ll'l’ll\l‘d"‘ ' PRICE NUMBER UNIT ITEN TYPE CONT
. UNITS CUDE CONE
11 MTROGEN 0.0 0.0 Q.0 0.0 0.0 0.0 0.0 0.0 0.0 120,00 0.0 0.0 0.300 0,0 12. 211+ 3. 0y
12 PHOSPHATE 0.0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50400 0.0 0.0 04250 0.0 12. 214. 3, 0.
13 WHEAY SEED 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 5.000 0.0 2. 176. 3, 0.
14 CUSTON COMBINE 0,0 0.0- 0.0 0.0 0.0 1,00 0.0 0,0 060 0.0 040 0.0 9400 - 040 T. 305. 3, 0.
13 CUSTON HAULING 0.0 0.0 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0 0.0 -0.0 0.100 0.0 2. 306, 3, 0.
16 SOVBEAN SEED 0.0-.. 0.0 0.0 0.0 0.0 0.0 90.00 0.0 0.0 0.0 0.0 0.0 0.170 0.0 12+ 19€. 3. 0.
- 17 FERBICIOE D40 . 0.0 060 D0s0 0s0 0¢0 1.00 0.0 0.0 040 0e0 0.0 10.000 0.0 7o 25C. 3. O,
18 CUSTOM COMBINE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 1.00 0.0 0.0 9.700 0.0 7. 305 3. 0.
19 CUSTOM HAULING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 35,00 0.0 0.0 0.100 0.0 2¢ 30¢. 3. 0.
MACHINERY REQUIREMENTS TINES OVER XXKXK  XXXXX POWEH MACH TYPE CONY
' . UNIT CDDE
38 DAY FERT SPREAD. 0.0 0.0 0.0 0.0 0.0 0.0 0s0 0e0 0.0 1.00 0.0 00 000 0.0 e Tla 4 0,
39 OFFSET DISK - 20 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 4. 37. 4. O
40 CULTIBECDER TILL 0.0 * 0e0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 s Sl & O,
41 DRILL WC/FERY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 & Ol. 4o 0.
42 CULTIREDDER PLNT 0.0 C.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 <0 0.0 0.0 0.0 0.0 4e O, 4o Q.
49 ACIN IRAIG WATER 0.0 0s0 -3¢00 3,00 6400 0.0 7,00 8,00 0.0 3,00 3,00 0.0
PANHANDLE ENERGY BUDGETS MACHINERY COMPLEMENT 1
PRE~MERGE HERBICIDE LASSO AND SENCOR AIR APPLICAT.JON EQUIPMENT COMPLEMENT |
#*9NJ NAME CHANGES HAVE BEEN STQRED WITH THIS BUDGET#e»
®e3AC COMPLEMENT CHANGES HAVE BEEN STORED WITH THIS BUDGET&e»
MONTHLY SUMMARY OF RECEIPTS AND EXPENSES
CATEGORY UNIT JAN FEB MAR APR MAY  JUN Ju AUG SEP ocT NOV DEC TOTAL
TOTAL RECEIPTS ACRE *© 040 0.0 0.0 0.0 0,0 102.50 0.0 0.0 0,0 114.80 0.0 0.0 217.30
TOTAL EXPENSES ACRE 0.0 0.0 2.82 2.82 5.66 14,40 32.40 7.52 0.0 Tl.18 2482 J.0 139.60
RETURNS TO LAND, LABORy CAPITAL, MACHINERY, OVERHEAD, RISK, AND MANAGEMENT ' T7.10
ANNUAL CAPITAL DoL. 0.0 0.0 1.64 1.6l 235 4,80 8.10 1.25 0.0 0.0 2.58 0.0 22.14
| LABOR REQUIREMENTS BY MONTH
MACHINERY LABOR . 0.0 0.0 0.0 0.0 0.0 0.0 0.18 0.0 0.0 0.62 0.0 0.0 CaBl
TRRIGATION LABOR HR. 0.0 0.0 Qel6 0416 0.31 0.0 036 0.42 0.0 016 0.16 0.0 1.72
TOTAL LABOR HR. 0.0 0.0 0.16 0.6 0.31 0,0 0.5 0.2 0.0 0.78  0.16 0.0 2.52
IRRIGATION WATER  ° INCH 040 0.0 3,00 3.00 .00 0.0 7,00 8.00 0.0 3.00 3.00 0.0 32.00
MACHINERY FIXEG AND VARIABLE COSTS PER HOUR TOTAL
PACHINE COBE . DEPR INSUR. TAX  VOTAL FIXED REPAIR FUEL Lwe. VARIABLE INT. R/ TIME:
TRACTOR(4 ) 4 1.08 0.06 0. 16 L.27 0,72 l.49 0.22 244 1.06 1.0C
DRY FERT SPREAD 71 . 068 0.03 0.00 0.80 ¢.29 0.0 0.0 0.29 0451 0,09
OFFSEY DISK 37 1.66 0,07 0.21 1.94 0443 0.0 0.0 0.43 1.24 0.13
CULT IBEDDER TILL 51 0.69 0.03 0.09 0.80 .95 0.0 0.0 0495 €51 0.11
DRILL WO/FERT 61 L1465 0.07 0.21 1.93 [ 0.0 0.0 0.4 1.24 2,18
CULTIBEDDER PLNT &7 le24 0.05 0.13 162 0.77 0.0 0.0 0.77 0.82 0.15
ITEM . TIMES LABOR MACHINE FUEL yOIL,LUB.y FIXED COSTS
OPERAT ION NO. DATE. OVER HOURS HOURS REPAIR PER ACRE PER ACRE
CULTIBEDDER PLNT 4,67 JUL 1,00 0s184 0,152 0.52 0.73
DRY FERT SPREAD & 71 OCT 1.00 Q.112 0,093 0.28 0.36
OFFSET DISK 4,37 OCT  1.00 04157 0.129 0,40 0. 74
CULTIBEDDER VILL 4451 QCT 1.00 0.139 0.115 0.42 0445
DRILL WO/ FERY 4461 .0CT  1.00 _0,217 .0.11S D56 ~La03
TOTAL ) 0.808 0.668 2.18 3.31




FARM MACHINERY ITEMS FOR REPRESENTATIVE FARMS

TABLE LX
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Item SizeA/ Farm I Farm II Farm III
--------------- Number ----------==sc-mememn
Large tractor 115 1 1 3
Medium tractor 75 0 1 1
Small tractor 55 1 1 1
Dry fertilizer spdr. 25 1 1 2
Anhydrous applicator 18 1 1 2
Cultibedder anhydrous 18 1 1 2
Sweep anhydrous 12 1 1 2
Grain drill 18 1 2 3
Cultibedder p]hnter 18 1 1 2
Sweeps 24 1 2 3
Chisel 12 1 1 2
Offset disc 16 1 2 3
Tandem disc 14 1 1 2
Shredder 12 1 1 2
Land float 10 1 1 2
Sprayer 12 1 1 1
Row cultivator 18 1 1 2
Cultibedder tiller 18 1 1 2
Rod weeder 18 1 1 2
. Rotary hoe 18 1 1 1
Mold board plow (4-16") 51/3 1 1 2
Spike harrow . .20 1 1 1

A-/AH items are 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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TABLE LXI

LINEAR PROGRAMMING TABLEAU FOR SPECIFIED CROPS AND REPRESENTATIVE FARMS

cce ccs C4G
12562000~ 84.433000- 4z.28C00-
806627 3.05015 4.30228
. . .
2451101 3.46385 1.51378
. . 1.00000
1.00000 1.00000 .
. . .
. . .
«18000 «54000 .
«42000 «11000 «16000
«87000 «31000 +31000
«36000 «63000 «18000
«63000 «53000 «23000
«50000 «63000 «77000
. . +75000
*21000 . .
. «43000  «21000
. . .
42.70000 31.05000 22.66C00
28.52000 28452000 26495000
. . o
6000000 . 3.00000
7420000 6.00000 6400000
7420000 3.60000 .
3.60000 7.20000 .
. 7.20000 .
. . 5.00000
. . .
. . 4.00000
24400000 24400000 18.00000
2400000 © 2400000 1.00000
«50000 " «30000 .
2000000 2.00000 .
1.00000 1.00000 .
9410000 3.90000 7.69000
3.15000 3.14000 2.28000
20432500 20432500 10.52500
23.06000 23.03000 11.64000
. . §5.00000—
. . 1.00000-
. . .
120.00000- . o
. 20.00000- .
. . .
. . .
. . .
. . . )
1.00000 1.00000 1.02000
. . .
1.00000 1.00000 .
. . 1.00000
. . o

CwGo

39.80000~
4014223

.
«61350
‘100000

.
«11000
«27000
«16000
«156000
«43000
»29000
249000
«22000
«16000
«16000

.
21.22000
24.35000
3.00000
300000
3.00000

.
.
3.00000

.
3.00000
3.,00000

18400000

«80000

«40000

.

.
T.20000
226000

10432500
974000

.
100000

.
1.00000

CSMI

48.17000-
3.21702

.
3.49481
'1.00000
.
.
.
+43000
«46000

« 75000
1.24000

.
13.72000
33.20000

.
600000
5400000

11.00000
1.00000

.
150000
1,00000

10.20000
1.78000
6442500
8.03000

.

.

.

.
42.00000~
100000~

.
100000

.
1.00000

.

CSHI

77.81000-
5.98873

.
3.80319
1.00000
N
.
B
+46000
«25000
+45000
1.17000
+68000
37000
.

«65000

.
29.44000
39.45000
o
.
6000000
3.60000
720000
7.20000
.

.
24.,00000
1.50000
.
150000
1.00000
12.20000
2.53000
14.62500
12.,29000

62.,00000-
140000~

.
100000
.
-
1.00000

CRGO

39.78000~
5449292

.
« 73219~
.

1.00000

.
+11000
«27000
16000
+ 16000
+43000
+29000
«65000
22000
+16000
«16000
.

24.28000

24.35000

3.00000

3.00000

3.00000
.

300000

.
3.,00000
3.00000

18.00000

«80000

«40000

.

o
720000
2.40000

1S5.25000

10.90000

.
6.00000-

1.00000

.
1.00000
.

CSH

92.23000-
6e 77974

-
3.71026
100000

.
«57000
«18000
-

« 74000
«19000
«37000
«37000

-

-

.

.
20.,98000
15.63000

-
6400000
3.60000
720000
7+20000
-

.
24 .00000
1.00000

-

.
5420000
2.88000

2032500
15.45000

S.00000—
-
1.00000

.
1.00000

leseol

08J1
0BJ2
0843
0BJ4
ccL

GSS
SH
s8
MCT
MNT
csis

‘sS1s

LNGW



LSl
Lcsl
LLY
LLo
LLs
-Fvsaz
FV5752
FVsS101
FVSa3
FVS753
FVs102
FV546
FVSTS6
£VS104
FvCa2
FVC752
FVC101
FVCas
FVC753
FvCio2
FVC46
FVC756
FVC104
NRC1
NHC4
NRC7
NRC2
NRCS
NRCS
NRC 3
NRC6
NRCY
NRS1
NRS4
NRS7
NRS2
NRS5
NRSS
NKS3
NRSH
NRSO

CcCo

CCa

CwGOo CSHMl csHl
. - .
- . .
. . .
. . .
. . .
- - .
. . »
. . .
- . .
. . .
. . -
. - .
. . .
. . .
- . -
. - .
0 . .
. . .
. . .
. . .
. . .
. . .
- . .
. - .
- . -
. . .
. . .
. . .
. . .
. . .
. . .
. - .
- . .
0 . .
- . -
. - .
. . .
. . .
. . -
. . .
. . .

CRGO

CSH

O R R Y

.

leeaae2

Lsi
Lcst
Ll
LLo
LLS
Fvse2
FVS752
FvVsSi01l -
FVsSa3
FVS753
FVS102
FVS46
FVS756
FVS104
Fvcaz
FVYC752
FVClo1
FvVCa3
FVC753
FVC102
FvCcas
FVCT56
FVC104&
NRC1
NRC4
NRC7
NRC2
NRCS
NRC8
NRC3
NRC6
NRC9
NRS1
NRS4
NRS7
NRS2
NRSS
NRS8
NRS3
NRS6
NRS9

Ll







LSl
LCs1I
Ly
LG
LLs
Fvs4z
FVS702
FVs101
FVSa43l
FVS$753
FV3102
FvsSacs
FVS7T30
FV5104
FvCaz
FvC7s2
FvC101l
FvCa3
FvC753
FvCclo2
FVCa4o
FVCT56
FvCi0s
NRC1
NRC4
NKRC7
NRC2
NRCS
NRC8
NRC3
NRC6
NRCS
NRS1
NRS4
NRS7
NRS2
NRSS
NRS8
NKkS3
NR36
NR33

Coy

MSRCSL

MSRSCL

MWG2RCH4C

AWGSDC
.

LI
117000
«79000

MWGSBDC

MWGOSHDC
.
-
«96000

.
62000

s e s 0 0 a0 e

2esee2

Ls1
Lcst
[N W]
LLo
LLS
Fvsaz
FVS752
FVS101
Fvsa3
FVS753
FvVs102
FVS46
FVS756
FVS104
FVCa2
FVCT52
Fvciol
FVC43
FVC753
Fvcl02
FVC46
FVC756
FVC104
NRC1
NRC4
NRC?
NRC2
NRCS
NRC8
NRC3
NRC6
NRC9
NRS1
NRS&
NRS?
NRS2
NRSS
NRSS
NRS3
NRS6
NRS9

6.1



asJ1
agg2
uBJ3
0BJSs
ccL
csL
JAL
Faol
MRL
APL

MWFESaH]L

30,090090-
2484334

.
2030038
1.00000

+05000
. 03000
«14000
.27000
+15000
«25000
«07000
.

«07000

1641000
8404000
1.00000
1.00000
2.70000
1.200C0
2440000
2440000

.
.
1.30000
12.00000
81000
.
1.00000
1.00000
2430000
1.20000
716700
5429000
18430000~
«33000~
.
.
20467000~
046000~
.

.

1400000
.

1+0000Y

MAF SIMI oLw
294 12000- 25.59000—
2020461 65315

. .
24190906 1.13134
1.00000 1+00000

. .

. .

+ 05000 .

14000 B

« 20000 «12000

11000 .

«20000 «12000

07000 «11000

. .

. .

. .

14447000 1C+ 31000
8.03000 7.19000

. .
1.00000 .
2470000 .
100000 .
1300090 .
130000 .

. .
1.30000 .
8460000 .

80000 «60000

. .
1.00000 .
1.00000 -
2030000 130000
1400000 «13000
5406700 .
4437000 1.04000

13.30000~ 1€450000-

«33000- 35000~

B .

'y -

. .

10.00000- .

«33000~ .

. .

. .
1.00000 : .

. .
100000 .

. .

TABLE LXI (Continued)

DLWS

25458000~
+65315

1.13134

.
1.00000

«12000

.
«12000
«11000

.
10.31000
7.13000

«&0000
.
130000
«13000
.
1.04000
1650000~
«35000~

OLGSS

28.06000~

.72258
.

2.81714

1.20000
.
41000
«16000
+34000
«29000

11.,62000
1952000

.

.

.

.

.

.
«50000

.

.
1.00000
5420000
«52000

.

207000

2100000~
« 75000~

OLGSC

17.82000~
« 30047
1.81620
100000

.
«41000
«160300
.

«36000
«29000

836000
1914000

¢ s 0 0 o0

.
S.40000

«54000

.
2.03000

11.00000-
+ 75000~

ULSGGO

20.90000-
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Row and Column Identification

Row Name Explanation
OBJL o Net returns to land, labor, risk and management
0BJ2 Fossil fuel energy inputs
0BJ3 Energy (calorie) output
0BJ4 Net kilocalories of energy
CCL Cropland Clay loam

CcSL ' Cropland sandy loam

JAL January labor

FBL February labor

MRL March labor

APL April labor

MYL May Tlabor

JNL June Tlabor

JYL July labor

AGL August labor

STL September labor

0CL October Tlabor

NVL November Tabor

DCL December Tabor

oc Operating capital

IC Investment capital

MRI March irrigation

API April irrigation

MYI May irrigation

JNI June irrigation

JYI July irrigation

AGI August irrigation

STI September irrigation

0CI October irrigation

NVI November irrigation

TIW Total irrigation water used
NI Nitrogen input

PI ‘ Phosphate input



Row Name.

HI

I1

DI

0I
NGI
MI

WG
SGGONM
SGGOOM
CG

CS

GS
GSS
SH

SB
MCT
MMT
CSIS
SIS
LNGW
LSI
LCSI
LLJ
LLO
LLS
FvS42

FVS43
FVS46
FVS752
FVS753

FVS756

Explanation

Herbicide input
Insecticide input
Diesel input

0i1 input

Natural gas input
Machinery input
Wheat grain
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Small grain graze-out November through March

Corn grain

Corn silage

Grain sorghum

Grain sorghdm stubble
Sudan hay

Soybeans

Maximimum conventional til
Maximum minimum (reduced)
Circular sprinkler irrigat
Surface irrigation system
Limit natural gas water
Limit surface irrigation
Limit circular sprinkler i
Limit Tabor June

Limit labor October

Limit Tabor September

Variable cost for surface
and two wells.

Variable cost for surface
and three wells

Variable cost for surface
and six wells

Variable cost for surface
and two wells

Variable cost for surface
and three wells

Variable cost for surface
and six wells

lage
tillage
ion system

rrigation

irrigation
irrigation
irrigation
irrigation
irrigation

irrigation

~Small grain graze-out October through May

400 GPM

400 GPM

400 GPM

750 GPM

750 GPM

750 GPM



Row Name

FVS101
- FVS102
FVS104
FvC42
FVC43
FVC46
FVC752

FVC753

FVC756

FVC101

FVC102

FVC104

NRC1
NRC2
NRC3
NRC4
NRC5
NRC6
NRC7
NRC8
NRC9
NRS1T
NRS2
NRS3
NRS4
NRS5

Explanation

Variable cost for
and one well

Variable cost for

and two wells.
Variable cost for
and four wells

Variable cost for
and two wells

Variable cost for
and three we]Ts,

Variable cost for
and three wells

Variable cost for
and two wells

Variab]e cost for
and three wells

Variable cost for
and six wells

Variable cost for
and one well

Variable cost for
and two wells

Variable cost for
and four wells

Fixed irrigation
Fixed irrigation
Fixed irrigation
Fixed irrigation
Fixed irrigation
Fixed irrigation
Fixed irrigation
Fixed irrigation
Fixed irrigation
Fixed irrigation

- Fixed irrigation

Fixed irrigation
Fixed irrigation
Fixed irrigation
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surface irrigation 1000 GPM
surface irrigation 1000.GPM
surface irrigation 1000 GPM
circular sprinkler 400 GPM
circular sprinkler-400 GPM
circular sprinkler 400 GPM
circular sprinkier 750 GPM
circular sprinkler 750 GPM
circular sprinkler 750 GPM
circular sprinkler 1000 GPM
circular sprinkler 1000 GPM
circular sprinkier 1000 GPM

cost for farm IA c]éy

cost for farm IIA clay

cost for farm IIIA clay

cost for farm IB clay

cost for farm IIB clay

cost for farm IIIB clay

cost for farm IC clay

cost for farm IIC clay

cost for farm IIIC clay

cost for farm IA sandy

cost for farm IIA sandy

cost for farm IIIA sandy
cost for farm IB sandy

cost for farm IIB sandy



Row Name

NRS6
NRS7
NRS8
NRS9

Column Name

CCG
CCS
CWG
CWGO
CSMI

CSHI

CRGO
CSH
CSB
MCG
MSRCSL

- MSRSCL

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 IIC 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
Conventiona1't111age 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 tillage silage and rye double crop,
surface irrigation on clay loam soil

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 ti]Tage irrigated wheat and soybean

~double 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
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Explanation

Dryland sorghum sandy loam soil

Dryland sorghum clay loam soil

Dryland small grain graze-out clay loam soil
Dryland small grain graze-out sandy loam soil
Corn grain sell

Corn silage sell

Wheat grain sell

Grain sorghum sell

Sudan hay sell

Soybean sell

Small grain graze-out November through March
sell

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 Tabor

Buy May Tlabor

Buy June Tlabor

Buy July labor

Buy August Tlabor

Buy September labor

Buy October labor

Buy November labor

Buy December labor

Buy nitrogen

Buy phosphate

Buy herbicide

Buy insecticide

Buy diesel

Buy 0i1 and Tubes

Buy natural gas



Column Name

BM
NGFCS42

NGVCS42
NGFCS752
NGVCS752
NGFCS107
NGVCS107
NGFCS43
NGVCS43
NGFCS753 |
NGVCS753
NGFCS102
NGVCS102
NGFCS46
NGVCS46
NGFCS756
NGVCS756
NGFCS104
NGVCS104
NGFCC42

NGVCC42
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Explanation

Buy machinery

Natural gas fixed cost surface irrigation 400
GPM and two wells, farm IA

Natural gas variable cost for surface irriga-
tion 400 GPM and two wells, farm IA

Natural gas fixed cost 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 IIA.

Natural gas fixed cost surface irrigation 750
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

Natural 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 farm IIIC

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

NGFCC101

NGVCC101

NGFCC43

NGVCC43

NGFCC753

NGVCC753

NGFCC102

NGVCC102

NGFCC46

NGVCC46

NGFCC756

NGVCC756

NGFCC104

NGVCC104

RHSCSIA
RHSCSIB
RHSCSIC
RHSCS2A
RHSCS2B
RHSCS2C
RHSCS3A
RHSCS3B
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 sprink]ek irriga-
tion 1000 GPM one well for farm IC

Natural gas fixed cost for sprinkler 1rr1gat1on
400 GPM—three wells for farm IIA

Natural gas variable cost for sprinkler 1rr1ga—
tion 400 GPM three wells for farm IIA

Natural gas fixed cost for sprinkler irrigation
750 GPM three wells for farm IIB

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 IIC

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 IITA

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 farm IIIC

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 Toam
Right hand side for farm IIB clay loam
Right hand side for farm IIC clay Tloam
Right hand side for farm IIIA clay loam
Right hand side for farm IIIB clay loam
Right hand side for farm IIIC clay Toam



RHSSCIA
RHSSCIB
RHSSCIC
RHSSC2A
RHSSC2B
RHSSC2C
RHSSC3A
RHSSC3B
RHSSC3C

Right
Right
Right
Right
Right
Right
Right
Right
Right

hand
hand
hand
hand
hand
hand
hand
hand
hand

side
side
side
side
side
side
side
side
side

for
for
for
for
for
for
for
for
for

farm
farm
farm
farm
farm
farm
farm
farm
farm

IA sandy Toam
IB sandy loam
IC sandy loam
IIA sandy loam
IIB sandy loam
IIC sandy. Toam
ITIA sandy loam
ITIB sandy loam
ITIC sandy Toam
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APPENDIX C

COMPLETE SOLUTION RESULTS FOR THE
TWELVE SPECIFIED SITUATIONS
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TABLE LXIT

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE

FOR THE 560 ACRE CLAY LOAM FARMS

Farm Size 560 Acres
Number of Wells Two - Two One
Total GPM 800 1500 1000
Solution Number IA I8 Ic
Identification Units
Net Returns DOL. 23,784.69 30,668.44 26,689.05
Net Kilocalories MILLION . 1,220.45594 925.59538 1,353.33517
Irrigated CropsA/
CSB AC -- 112.3 --
RWG2RCRC AC 9.2 29.0 3.6
RWGSDC AC 71.8 1.7 n.7
RWFS3HI AC 294.6 346.8 405.8
Dryland CropsA/
DLW AC 184.4 -- 78.7
Crop ProductsE/
SGGONM AUM 170 143 165
GSNJ “AUM 135 . 159 186
Wheat BU 12,543 11,578 12,523
Grain Sorghum CWT 9,535 10,616 11,835
Soybeans BU -- 5,086 --
Cropping SystemQ/ ‘
Con Tillage AC -- 112.3 --
Red Tillage ~AC 375.6 447.7 481.2
Monthly Labor
Requirements
March HR. 26 77 3
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 4 40
Monthly Hired
Labor . .
March HR. 34 4 40
April HR. - -- --
May HR. - -- -- --
June HR. -- 50 ! --
July HR. -- - --
August HR. - -- --
September HR. - -- --
October HR.: - -- -
HR. -- - --

November
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TABLE LXII (Continued)

Solution_ Number: ‘ A 18 Ic

Identificatibn 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 i ACIN - 784 1,251 917
July ACIN - 1,066 2,000 1,333
August K 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
sis¥ AC 375.6 560.0 481.2

Capital -
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 | a- -- -
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

S0 QTs. 645.3 1,072.3 . 760.7
Natural Gas 1000 3,421.632 6,276.205 4,163.614
CUFT.

Machinery DOL. - 2,882.55 5,702.78, 3,311.14

A/(:SB, Conventional tillage soybeans; RWG2RCRC, Reduced tillage wheat grain
two year rotation of conventional tillage year one and 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.

EISGGONM. Small grain graze out November-March; GSNJ. Grain sorghum stubble
graze November-January. ’ :

E’For 1fr19ated acreage ondy, Con refers to conventional and Red means
reduced tillage.

v Ys1s, surface irrigation system used.



TABLE LXITI

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE
FOR THE 1440 ACRE CLAY LOAM FARMS

Farm Size 1440 Acres
" Number of Wells Three Three "~ Two
Total GPM 1200 2250 2000
Solution Number: 1A 1B 11C
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 Crdpséj
RWG2RCMC AC 29.5 .3 7.1
RWGSDC AC 143.6 143.6 143.6
RWFS3HI AC 367.5 950.9 812.1
Dryland CropsA/
DLW AC 899.4 345.2 477.0
Crop Productsg/
SGGONM AuM 465 434 442
GSNJ AuM 169 437 373
Wheat BU 30,411 30,295 30,322
Grain Sorghum CWT 14,489 26,546 23,679
Cropping SYstemg/
Con Tillage - AC - -- --
Red Tillage AC 540.6 1,094.8 962.9
Monthly Labor
Requirements
March HR. 4 70 63
April HR. 47 70 65
May HR. . 83 156 138
June HR. 187 187 187
July HR. 101 187 168
August HR. 187 187 187
September HR. " 163 127 136
"October HR. 113 113 . 113
November v HR. 54 89 81
Monthly Hired
Labor
March HR. -- -= --
April HR. -- -- --
May HR. -- -- --
June HR. 196 279 259
July HR. - -- .2 --
August HR. 27 192 76
September HR. -- -- --
October HR. - -- -
November -- -- -
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TABLE LXIII (Continued)

Solution Number: IIA IIB 1IC
Identification Units
Limited Labor
Months
June 8-22 . HR. 168 168 168
September 15-29 HR. -- -- --
October 1-15 HR. 13 113 113
Monthly Irrigation
Requirements
March ACIN 798 1,381 1,242
T 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
s1sY/ AC 540.6 1,094.8 962.9
Capital
Operating poL. 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
011 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. 6,956.69

94 7,491.23

A/RNGZRCRC, Reduced tillage wheat grain two year rotation of conventional
tillage year one and 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.

E/S(:}(:"ONM, Small .grain graze out Novémber-March;'GSNJ, Grain sorghum stubble

graze November-January.

Q/For irrigated acreage only, Con refers to conventional and Red means

reduced tillage.

Q/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 Wells Six Six Four
Total GPM 2400 4500 4000
Solution Number 11IA 1118 I11C
Identification Units
Net Returns DOL. 81,279.91 133,204.26 106 ,665. 36
Net Kilocalories MILLION 4,850.08669 6,243,57675 5,911.62751
Irrigated CropsA/
RWG2RCMC 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 CropsA/
DLW AC 1,598.8 490.5 754.5
Crop Productsgf
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 47,343
Cropping Systemgl
Con-T11lage AC - - -
Red Tillage AC 1,081.2 2,189.5 2,471.7
Monthly. Labor
Requirements
March HR. 82 121 121
April HR, . 95 14 130
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. - 877 743 703
July HR. 37 14 172
August HR. 240 369 338
Septemper HR. 140 68 85
October HR. 61 61 61
November HR. — 36 19
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TABLE LXIV (Continued)

Solution Number: ITIA 1118 11IC
Identification Units '
Limited Labor
‘Months : .
June 8-22 HR. 336 336 336
September . 15-29  HR. - - -
October ‘1-15 HR. 226 226 226
Monthly Irrigation
Requi rements
March ACIN 1,596 25763 2,485
Aprtl ACIN 1,832 2,765 2,543
May ACIN 3,200 6,000 5,333
June ACIN 2,605 4,005 3,671
July ACIN 3,200 6,000 5,333
August ACIN 1,764 4,564 3,807
September ACIN 1,038 863 905
Octpber - ACIN 861 ‘861 861
_ November ACIN 2,052 3,336 3,030
Total Water Used ACIN 18,151 31,159 28,060
sisY/ AC 1,081.2 2,189.5 2,471.7
Capital .
Operating poL. 39,760.12 46,066.39 .  44,564.25
Investment DOL. 66,387.14 114,301.54 90,446.10
Energy Inputs
Nitrogen . CWT 2,302.9 2,524.5 2,47.7
Phosphate CWT -- - --
Herbicide LB. 1,224.3 2,333.1 2,069.1
Insecticide LB. 1,022.2 2,188.9 1,910.9
Diesel GALS. 5,810.3 - 6,788.1 6,517.1
0i1 qQrs. 2,178.4 3,388.8 3,100.4
Natural Gas 1030 10,729.717 18,510.801  16,657.236
. CUFT. :
Machinery DOL. 10,279.88 14,774.46 13,703.78

A/RHGZRCRC, Reduced tillage wheat grain two year rotation of conventional
tillage year one and reduced tillage year two; RWGSDC, Réduced -tillage
wheat grain sorghum double crop; RWFS3HI, Reduced tillage wheat-fallow-
sorghum three year rotation heavy irrigation; DLW, Dryland. tillage wheat.

—/SGGONM. Small grain graze out November-March; GSNJ, Grain sorghum stubble
graze November-January

—/For 1rrigated acreage only, Con refers to conventiona] and Red means

reduced tillage.

—/STS,'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 Ne}]s Two Two One

Total GPM : 800 1500 1000

Solution Number: A - 1B Ic

Identification Units

Net Returns poL. 10,366.67 866.56 9,276.58

Net Kilocalories MILLION 1,191.30269 1,328,83645 1,234.28077

Irrigated CropsA/
RCG. AC 42.2 176.9 84.3
RWGSBDC - AC 103.7 103.7 103.7

D¥y1and CropsA/ '
DLGSS AC 4141 279.3 371.9

Crop Productsgf
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 Systemg/
Con Tillage AC ) -- . -- . --
Red Tillage AC : 145.9 280.7 188.0

" Monthly Labor ‘

Requirements
March ' " HR. 165 : 165 165
April ) HR. 104 151 19
May HR. a7 95 62
June HR. 181 . 209 208
July HR. 204 209 209
August HR. 55 -9 68
September HR. toe- -- --
October HR. - - 84 84 84
November HR. 83 8 49

Monthly Hired :

Labor )
March ~ HR. . 36 29 34
April. HR. -- - --
May HR. -- - --
June HR. - 57 -
July HR. ; - 48 12
August HR. -- - --
September HR. -- . - --
October i HR. -- == --

November HR. -— - -
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TABLE LXV (Continued)

Salution Number: ' IA 1B Ic

Identification Units

Limited Labor

Months .
June. 8-22 HR. : -- - --
September 15-29 HR. -- - . -
October 1-15 HR. 84 . 84 84
Monthly Irrigation
Requirements
March ACIN mn . 3n n
April ACIN 479 1,018 648
May ACIN 622 622 622
Jdune ACIN 303 1,274 607
July ACIN 1,029 2,000 1,333
August ACIN 1,029 1,820 1,301
September ACIN - - --
October ACIN mn m 3N
November ACIN _311 311 3N
Total Water Used ACIN 4,435 7,669 5,445
csisY AC 149.9  280.7 188.0
Capital ' :
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 : 415.9 518.0 479.1
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
0i1 - QTs. 738.6 1,094.4 T .849.4
Natural Gas 1000 : 3,766.786 6,502.493 4,622.608
CUFT. :
Machinery DOL. © 4,495.31 7,292.63 5,369.45

A/RCG, Rediced tillage corn grain; RWGSBDC, Reduced tillage wheat grain
soybean double crop; DLGSS, Dryland grain sorghum sandy soil.

B/GSNJ, Grain gorghum stubb]e graze November-dJanuary.

E/For irrigatéd acreage only, Con refers to conventional and Red means
reduced tillage. i :

QICSIS, Circular sprinkler irrigation system used.



TABLE LXVI

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE
' FOR THE 1440 ACRE SANDY LOAM FARMS

Farm Sizé

1440 Acres
Number of Wells Three Three Two
Total GPM 1220 2250 2000
Solution Number:. IIA 1IB IIC
Identification Units
Net Returns DOL. 21,132.11 13,646.22  22,073.18
Net Kilocalories MILLION 3,228.59608 3,197.9264 3,370.18875
Irrigated CropsA/ )
RWGSBDC AC 200.0 207.4 207.4
RCG Ac -- -- 168.8
Dryland CropsA/
DLGSS AUM 1,240 1,232 1,063
Crop ProductsE/
"GSNJ AC 930.0 924.4 797.8
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 Systemgl
Con Tillage AC -- -- --
Red Tillage AC 200 '207.4 376.2
Monthly Labor
Requirements
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. Toe.- - -
October HR. 162 168 . 168
November HR. 32 33 99
Monthly Hired
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. -- dee --
September HR. -- - -
October HR. - -- --

November

HR.
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TABLE LXVI (Continued)
Solution Number: ITA 11B 1IC
Identification Units
Limited Labor
Months
June 8-22 HR. -- -- --
September 15-29 HR. -- -- --
October 1-15 HR. 162 168 168
Monthly Irrigation
Requirements
March 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
CSISQ/ AC 200.0 207.4 376.2
Capital
Operating poL, 18,836.80 18,914.73 24,487.53
Investment poL. 94,365.35 119,498.80 92,814.77
Energy Inputs
Nitrogen CWT 860.0 865.2 1,118.3
Phosphate CWT 100.0 103.7 188.1
Herbicide . LB. 500.0 518.3 7M.7
Insecticide LB. 1,240.0 1,232.6 1,232.6
Diesel GALS. 7,168.0 7,156.1 7,831.2
011 QTS. 1,396.8 1,420.8 1,866.4
Natural Gas 1000 5,610.000 5,817.777 9,248.039
: CUFT.
Machinery poL. 7,724.80 7,900.50 11,404.18

A/RCG, Reduced tillage corn grain; RWGSBDC, Reduced tillage wheat grain

soybean double crop; DLGSS, Dryland grain sorghum sandy soil.

E-/GSN.J, Grain éorghum stubble graze November-January.

QIFor irrigated acreage only, Con refers to conventional and Red means

reduced tillage.

Q/CSIS, Circular sprinkler irrigation system used.

2
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TABLE LXVII

- OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION ONE
; FOR THE 2680 ACRE SANDY LOAM FARMS

)
i

November:

HR..

-Farm Size 2680 Acres

Number of Wells Six Six Four

Total GPM ' 2400 4500 4000

Solution Number: I11IA . I11B 111C

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

Irrigated CropsA/ . '
RCG AC - -- 40.0
RWGSBDC AC 400.0 414.8 414.8

Dryland CropsA/
DLGSS AC 2,280.0 2,265.2 2,225.2

Crop Productsgl
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

Cropping Sy;temgl
Con Tillage AC -- -- --
Red Tillage AC 400 414.8 454.8

Monthly Labor

Requirements

© March HR. 121 121 121

April HR. 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. L= -- --
October HR. 165 165 - 165
November " HR. 64 66 81

Monthly Hired

Labor : .
March HR. 877 874 872
April HR. 285 285 299
May HR. -- - --
June HR. 610 605 630
July HR. ' 712 715 731
August HR. 3 79 20
Septémber HR. -- Ce- --
October HR. -- m 17
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TABLE LXVII (Continued)

Solution Number: ' I1IA 1118 111¢

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 LI - 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 213,320 13,688 14,649
csis?/ AC ' 400 . 414.8 454.8

Capital
Operating DOL. 35,349.60 35,505.45 36,826.93
Invastment 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 1,037.0 1,097.1°
Insecticide . LB. 2,280.0 2,265.2 2,265.2
Diesel GALS. 13,296.0 13,272.3 13,432.4
0i1 .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 15,387.01 16,217.83

A-/RCG, Reduced tillage corn‘grain; RWGSBDC, Reduced tilTlage wheat grain
soybean double crop; DLGSS, Dryland grain sorghum sandy soil.

I—3-/GSNJ, Grain sorghum stubble graze November-January.

E-/For irrigated acreage only, Con refers to conventional.and Red means
reduced - tillage. .

Q/CSIS, Circular sprinkler irrigation system used.



TABLE LXVIII

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR

FOR THE 560 ACRE CLAY LOAM FARMS

Farm Size

560 Acres
Number of Wells Two Two One
Total GPM 800 1500 1000
Solution Number: IA 1B IC
Identification Units
Net Returns poL. -27,030.08 -43,208.98 -31,976.82
Net Kilocalories MILLION 1,930.90759 2,731.55734  2,159.78712
Irrigated CropsA/
CSMI AC 88.8 166.7 111.1
RSRSCL AC 133.3 250.0 166.6
Dryland CropsA/
DLGSC AC 337.9 143.3 282.3
Crop Productsg/ }
SGGOOM AUM 546 1,025 683
GSNJ AUM 342 274 323
Corn  Silage TON 2,665 5,000 3,333
Grain Sorghum CWT 7,448 8,577 7,771
Cropping Systemg/
Con Tillage -AC 88.8 166.7 111.1
Red Tillage AC 133.3 250.0 166.6
MonthTy Labor
Requirements
March HR. 165 165 165
April HR. 150 187 166
May HR. 162 187 187
June HR. 1209 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 HR. 150 289 190
July HR. . - - -
August HR. - (== -
September HR. -- - --
October HR. -- -- --

November

HR.
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TABLE LXVIII (Continued)

Solution Number:

IA 1B 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 1,333
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
s1sY AC 222.1 416.7 277.7
Capital
Operating poL. 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. 166.3 312.5 208.1
Insecticide LB. 222.1 416.7 277.7
Diesel GALS. 3,756.4 4,399.0 3,940.4
0i1 QTs. 880.3 1,386.6 1,024.9
Natural Gas 1000 4,451.660 8,352.083 5,566.663
CUFT. :
Machinery DOL. 95 12,694.30 8,839.87

7,296.

A-/[‘,SMI,'Convent'ional tillage grain sorghum moderate irﬁig&tion; RSRSCL,
Reduced tillage silage and rye double crop; DLGSC, Dryland grain sorghum.

E-/SGGO‘OM, Small gréin graze out October-May; GSNJ, Grain sorghum stubble

graze November-January.

EfFor irrigated acreage only, Con refers to conventional and Red means

reduced tillage.

g-/SIS, Surface irrigation system used.
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TABLE LXIX

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR
‘ FOR THE 1440 ACRE CLAY LOAM FARMS

Farm Size 1440 Acres
Number of Wells Three ~ Three Two
Total GPM 1200 2250 2000
Solution Number: IIA 118 1IC
1dentification Units
Net Returns poL. -56,109.05 -80,742.44 ~73,390.44
Net Kilocalories MILLION 3,986.97281 5,187.09020 4,901.63371
Irrigated CropsA/
CSMI. AC 133.3 250.0 222.3
RSRSCL - AC 200.0 375.0 333.4
Dryland CropsA/
DLGSC AC 1,106.7 815.0 884.4
Crop Productsgj
SGGOOM AUM 820 1,538 1,367
GSNJ AUM 963 861 886
Corn Silage TON < 4,000 7.500 6,668
Grain Sorghum CWT 17,773 19,465 19,063
Croping Systemgj
Con Tillage AC 133.3 250.0 222.3
Red Tillage AC 200.0 375.0 333.4
Monthly Labor ‘
Requirements
March- HR. 143 143 143
Apri1! 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. - o -
November HR. 42 78 70
Monthly Hired
Labor :
March HR. 410 377 385
April HR. 157 237 218
May HR. - 78 291 240
June HR. 568 776 727
July HR. . 217 206 209
August HR. - - -
September HR. - 45 19
October HR. - - -
November HR. - - -
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TABLE LXIX (Continued)

Solution Number: 1IA 118 11C
Identification Units
Limited Labor
Months
June 8-22 ‘ HR. -- - --
September: 15-29 HR. -- - --
October 1-15 HR. -- - -
Monthly Ifrigation
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 1,11
July ACIN 1,600 3,000 2,667
August ACIN 1,600 3,000 2,667
September ACIN 800 1,500 1,333
October ACIN . == - --
November ACIN - 800 1,500 1,333
Total Water Used ACIN 9,466 17,750 15,779
s1sY/ AC _ 333.3 625.0 555.7
éapita]
Operating DOL. 15,185.07 17,938.40 17,283.50
Investment DOL. 51,810.49 78,517.52 65,935.78
Energy inputs
Nitrogen CWT 693.3 1,300.0 1,155.7
Phosphate CWT -- -- --
Herbicide * LB. © 250.0 468.8 416.7 -
Insecticide LB. 1333.3 625.0 555.6
Diesel . GALS. 8,876.0 9,838.5 9,609.6
0i1 QTs. 1,644.9 2,403.9 2,223.3
Natural Gas 1000 6,681.666 12,528.125 11,137.503
CUFT. . :
20 20,259.45 18,335.

Machinery

- boL.: 12,169.

13

A-/CSMI, Conventional tillage grain sorghum moderate irrigation; RSRSCL,

Reduced tillage silage and rye double crop; DLGSC, Dryland grain sorghum.
E-/SGG.OOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble

9draze November-January.

E/For irrigated acreage only, Con refers
reduced tillage.

Q/SIS, Surface irrigation system used.

to conventional and Red means

&
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TABLE LXX

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR
FOR THE 2680 ACRE CLAY LOAM FARMS

Farm Size 2680 Acres
Number of Wells Six Sfx o Four
Total GPM 2400 4500 4000
Solution Number:- ITIA 1991:] I1IC
Identification ‘Units
Net Returns DOL. -110,577.66 -160,707.74 -147,841.10
Net Kilocalories MILLION 7,610.69423  10,0]0.92901 9,439.15880
Irrigatéd CropsA/
CSMI AC 266.7 500.0 444.4
RSRSCL AC 400.0 750.0 666.6
Dryland Cropsﬂ/
DLGSC AC 2,013.3 1,430.0 1,568.9
Crop ProductsE/ .
SGGOOM AUM 1,640 3,075 2,733
GSNJ AUM. 1,777 1,572 1,621
Corn Silage TON 8,000 15,000 13,333
Grain Sorghum © CMT 33,347 36,730 35,924
Cropping Systen®
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 Hired
Labor
March HR. 903 837 853
April HR. 469 630.. 592
‘May =HR. 343 769 668
June . HR. 1,274 1,689 " 1,590
July HR.. 586 664 - 569
August HR. 3 150 114
September HR. - 300 248
October HR. -- - -
November 83 14 --

HR.
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TABLE LXX (Continued)

Solution Number: IIIA 1118 I1IC

Identification Units

Limited Labor

Months :
June 8-22 HR. -- - --
September 15-29 HR. -- - --
October 1-15 HR. -- N --
Monthly Irrigation
Requirements
March. ACIN 1,600 h 3,000 2,666
April : ACIN 3,200 " 6,000 . 5,333
May ) ACIN 3,200 o 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 1,600 3,000 2,666
October ACIN -- -~ --
November ACIN 1,600 3,000 2,666
Total Water Used ACIN 18,933 35,500 31,553
CosisY AC . 666.7 1,250.0 1,111.0
-Capital - ) .
_Operating, DOL. 28,698.13 34,204.80 32,893.00
Investment _boL. 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 1,250.0 1,111.0
Diesel GALS. 16,672.0 18,597.0 18,138.4
0i1 QTs. 3,181.9 4,699.7 4,338.1
Natural Gas 1000 1,336.333 - 25,056.250 22,270.830
CUFT.

Machinery DOL. 23,932.40 40,112.90 36,258.47

A/CSMI, Conventional tillage grain sorghum moderate irrigation; RSRSCL,
Reduced tillage silage and rye double crop; DLGSC, Dryland grain sorghum.

B/SGGOUM Small gra1n graze out October-May, GSNJ, Gra1n sorghum stubble
graze November-danuary

E/For irrigated acreage only, Con refers to conventional and Red means
reduced tillage.

Q/SIS, Surface irrigation system used.



TABLE LXXI

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR

FOR THE 560 ACRE SANDY LOAM FARMS

560 Acres

Farm Size

“Number of Wells Two Two One

Total GPM 800 1500 1000

Solution Number: IA 1B 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 CropsA/
RSRCSL AC 148.1 277.8 185.1

Dryland CropsA/
DLGSS AC 411.9 282.2 375.9

Crop Productsg/
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 Systemgj
Con Tillage AC -- e -
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. n 61 25
August HR. - -= --
September HR. - 1= -
October HR. - - -
November HR. -- - --
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TABLE LXXI (Continued)

Solution Number: A IB Ic

Identification . . Units

Limited Labor

Months
June 8-22 HR. -- v - --
September 15-29 HR. -- -- --
October 1-15 “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 1,111 740

Total Water Used ACIN 5,033 9,444 6,294
cs1sY/ AC , 148 277.8 185.1

Capital .
Operating DOL. 9,278.80 11,707.20 9,973.00
Investment DOL. 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 - LB. 560.0 ) 560.0 560.0
Diesel GALS. 2,971.2 3,023.1 2,986.1
0i1 qQTs. 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

A/RSRCSL, Reduced tillage silage and rye double crop; DLGSS, Dryland grain
sorghum.

EISGGOOM, Small grain graze out October-May; GSNJ, Grain sorghum stubble
graze November-January.

g/For jrrigated acreage only, Con refers to conventional and Red means
reduced tillage.

D/CSIS, Circular sprinkler irrigation system.



TABLE LXXII

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR
FOR THE 1440 ACRE SANDY LOAM FARMS

Farm Size

1440 Acres
Number of Wells Three Three Two
Total GPM ' 1200 2250 2000
Solution Number: 1A 1B 1IC
Identification Unfts
Net Returns DOL. -86,695.79 -115,019.17°  -101,437.46
Net Kilocalories MILLION 4,786.84581 5,425.73698 §,273.77215
Irrigated CropsA/
RSRCSL AC 222.2 416.7 370.4
Dryland CropsA/ i
DLGSS AC 1,217.8 1,023.3 1,069.6
Crop Productsﬁ/
SGGOOM AUM 9N 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 Systaﬁg
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. 126 187 187
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." -- .50 24
October HR. - dmm -
November HR. -- - --
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TABLE LXXII (Continued)

Solution Number: IIA 118 1IC
Identification Units
Limited Labor
Monthsyw’
June §-22 HR. - -- -
September 15-29 HR. -- -- -
October 1-15 HR. -- - -
Monthly Irrigation
Requirements
March ACIN 666 1,250 1,111
April ACIN 666 1,250 1,11
May ACIN 666 1,250 1,1
June ACIN 800 1,500 1,333
July ACIN 1,600 3,000 2,667
August ACIN 1,600 3,000 2,667
September ACIN 666 1,250 1,11
October ACIN -- : - -
November ACIN 888 1,666 1,481
Total Water Used ACIN 7,555 14,166 12,594
cs1sY AC 222.2 M6.7 370.4
Capital
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 11.1 208.3 185.2
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
0i1 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

A/RSRCSL, Reduced tillage silage and rye double crop; DLGSS, Dryland grain

sorghum.

§/SGGOOM, Sma]1>grain gra
graze November-January.

Q/For irrigated acreage only, Con refers to conventional and Red means

reduced tillage.

DICSIS, Cricular sprinkler irrigation system.

ze out October-May; GSNJ, Grain sorghum stubble
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TABLE LXXIII

OPTIMAL SOLUTIONS FOR OBJECTIVE FUNCTION FOUR
FOR THE 2680 ACRE SANDY LOAM FARMS
Farm Size. 2680 Aqres
Number of Wells Six Six Four
Total GPM 2400 © 4500 4000
Solution Number: I1IA " IR 111IC
Identification Units
Net Returns poL. -169,650.86 -227,185.62 -199,846.87
Net Kilocalories MILLION 9,010.26323 10,288.04556  9,983.65955
Irrigated CropsA/
RSRCSL AC 444.4 833.3 740.7
Dryland CropsA/ s .
DLGSS AC 2,235.6 - 1,846.7 1,939.3
Crop Productsgf
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
Cerping Systemgf
Con Tillage AC -- - --
Red Tillage AC 444.4 . . 833.3 740.7
Monthly Labor
Reguirements -
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. -- 4= --
November HR. -- . 32 12
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TABLE LXXIII (Continued)

Solution Number: I1IA 1118 111C

Identification 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 2,962

Total Water Used ACIN ‘i5,111 28,333 25,183
cs1sY AC , 444.4 833.3 ' 740.7

Capital o
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 . CHWT 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
0il qQTs. 2,895.8 4,210.3 3,897.1
Natural Gas 1000 ,12,500.000 23,437.500 20,832.031

CUFT.

Machinery DoL. ~ 15,369.80 23,964.30 21,916.95

—/RSRCSL Reduced t111age silage and rye doub]e crop; DLGSS Dryland grain
sorghum.

—/SGGOOM Small grain graze out October-May; GSNJ, Gra1n sorghum stubble
graze . November-January

—/For i?rigated acreage only, Con refers to conventional and Red means
-reduced tillage.

D/CSIS, Circular sprink]ér irrigation system.



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 DRYLAND TILLAGE CLAY AND SANDY,LOAM SOILS

B/ . c/
' OBJECTIVE FUNCTION I~ I )
FARM SIZE 560 Acres : 1440 Acres 2680 Acres 560 Acres 1440 Acres 2680 Acres
SOLUTION NUMBER IA IB Ic ITA I1B. IIC ~ I1TdA TIIB II1C IA ‘IB Ic IIA _IIB IIiC IITA ITTB IIIC
ACTIVITIES g B -
CLAY LOAM SOILS
Irrigated 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 1.98103 1,98103 1.98103
Wheat Graze-Out 30.81 44.19 32.16 32.04 33.71 33.39 32,82 BSO 35.14 3.61594 2.8821 13,3785 3.06488 2.03703 2.88221 2,88221 2,07303 3.25940
Sorghum 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 75.77 114.84 114.71 113.89 113.85 116.34 115.33 115.16 .15293 3,94231 BSO 3.21163 ,37899 1.98386 3.94231 3.94231 1.00863
Soybeans BSO BS BSO BSO BSO BSO 40.47 BSO BSO 6.07576 9.86515 6.93146 9.13446 9.86515 9.86515 9.86515 9.86515 6.93146
Reduced Tillage
d Rye Gr: Double Croj BSO BSO BSO Bso BSO- BSO BSO BSO BSO . - BS BS BS BS BS Bs BS BS BS .
:&ag:a:nwneﬁ Rn:::ion P BS BS BS BS BS " BS BS BS BS 1.69928 BSO 3.,18080 BSO BSO BSO 1.55097 1.55097 3.18080
Wheat and Sorghum 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 Double 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 1.920 71
Wheat-Fallow-Sorghum Moderate Irrigation 1.31 7.08 1.11 1.18 .98 .98 .81 .33 .29 .33779  .61964 1.00922 45523 .62911  .69164 1.13146 1.13146 1.00922
Dryland Tillage ' N
‘Wheat BS. 23.19 BS BS BS BS BS BS BS BSO .14208 . .68492 BSO .23198 14208  .68492 .68492 68492
Grain Sorghum . 1.58 25.50 1.59 1.95 2.82 1.94 2.49 3.72 3.72 BS BS BS BS BS BS B$ BS Bs
Small 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 10AM SOILS .
Irrigated (Zrops
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
Corn Silage 25.29 23.84 23,45 26,01 23.69 24.62 26.94 24,62 24.82 .63902 .63902 .63902 .3902 .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 2.265blo 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 Double 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

—A-IBS refers to those crops in the Solution at specified levels, while BSO refers to those crops in the solution at a zero level.

B/ Figures for objective function one measured in dollars, .

g Figures for objective function four measured in Million of kilocalories of emergy.
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