s

A LINEAR PROGRAMMING MODEL FOR THE
OPTIMIZATION OF MANAGEMENT DECISIONS ON THE DAIRY FARM

A Thesis
Submitted to the Faculty

of .
Purdue University

by
John Lynn Smith

In Partial Fulfillment of the

Raquirements for '.che Degree -

of
Master of Science

May 1974



ACKNOWLEDGEMENT'S

The author gratefully acknowledges the following people for. the
dedication, help, and encouragement in the completion of the study
represented by this volume:

Dr. Robert J. Rades, my major professor who's inspiration and
guidance in the undertaking of this study helped me learn to appreicate
the art of scientific problem selving.

Dr. Earl Kehrberg and Dr. Edward E. Carson, who served on my
advisory comittee and provided help and guidance when needed.

My wife, Joan, who provided inspiration and prcfessional help in
the preparation of this thesis manuscript.

The secretaries who gave freely of their time to enable me to
meet schedule deadlines.

The staff and graduate students in the Agricultural Economics
Department at Purdue University, who provided an enviromment condusive

to an academic endeavor.

ii



111

TABLE OF CONTENTS

Page

LIST OF TABLEso LI R I R I A ) o. " 6 o s 2 e 0 6 ¢ 0 0 0 090 e ¥V '
ABSTRAcrc L e e I R T T T S S Vi
CHAPTER I - INTRODUCI‘ION. ? 8 & & 0 0 6 0 0 2 2 " 6 0 0 6 & 0 8 0 o
Problem Statement, . © 6 6 0 0 % 0 5 s e P 6 6 8 6 0 s 0 0 0 s s @

ObJectiveS ® % s e 8 2 0 s 0 e 0 s s 6 0 s 6 0 s s 6 8 6 0 s e e @

Research PrOCEdLre * o o o . * . ® » & 0 0 0 o e o o

A Review of Published Concern for the Dairy Parm Planning
Pr Oblm . [ ] . L4 - L] L] L] [ ] L [ ] [ ] [ ] L] L) [ ] [ ] [ [ [ ] L[] L . L] L] L L[] [ ] [ ]

~3 NN [ ad

CHAPTBR II - ECONOMIC THBORY- e 6 & s 0 0 0 T 0 0 ¢ * 0 o 0 e ® 0 0@
C"API'BR III - THE MODEL ® ¢ o 0 92 & 0o 0 O @& % & ¢ O ¢ 06 0 6 0 6 0 @ 11
Output COﬂSiderationS. © * o s s o 0 o 0 6 0 0 0 0 0 0 0 s e 0 e o1
Input Considerations © o 0 6 o s s 0 s e 0 0 s 8 r e e s s e 00 14
Model Structure. . ® 0 0o 0 6 5 s 0 s s % s 5 6 0 o s 8 s o 6 0 9 o 16
CHAPTER IV - EMPIRICAL TESTING AND ANALYSIS OF RESULTS. « , . . . . 43
43

General Discussion

Case Farm One. ® ® e o 4 0 0 0 % 0 s 6 F 9 0 8 0 8 0 6 0 0 6 6 e » 44
Case Farm Two, . ® ® o 0 0 ¢ 5 4 0 & 0 & 6 0 8 0 0 8 0 0 6 0 0 e » 46
Case Farm Three. ® & 6 0 8 0 6 0 6 F 0 O ¢ 0 8 6 8 6 06 s 0 e e e @ 48
Case Farm Four . . ® 0 8 0 6 6 0 ® 0 0 0 0 ® & 0 8 0 0 0 0 0 0 0 & 49
Case Farm Five . . & 0 0 0 o 0 o 6 0 6 0 8 8 6 6 0 & o 0 0 0 0 0 @ 5]
Case Farm Six. " e o 0 8 0 8 o 4 0 0 0 6 8 0 8 0 06 ¢ 6 0 e 0 e @ 53

GMPTBRV'SUMMARYANDCONCLUSIONSo ¢ 0 & 0 0 6 0 0 s s 0 s s e 55

Summary. ® 6 9 4 o 0 6 6 & 0 0 e 4 0 0 8 6 & 6 0 8 0 8 6 6 s 8 e @ 55
conclusions. . L[] [ ] [ ] [ . L] ] [ ] [ ] L] [ ] [ ] L) [ [ ) [} [ ] [ ] [ ] L[] L] [ ] L] [ ] [ ) [ ] 56
Implications for Future Research and Extension Work. . . « . . . . §7

~S



BIBLIOGRAPHY. o o o o o o o o o s s s s o s oo o
APPENDICES. [ ] . . L) [ ] * ® ] [ ] L) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ]

Appendix A: Crop Nutrient and Yield Information
Appendix B: Input Form. . « « o« « o o ¢ o o o o
Appendix C: Case Farm Qutput. . ¢« « ¢« ¢ o o + &
Appendix D: Weather Dat@. . « + + ¢ o o ¢ o o &

* * - -

Page
59
63
63
70

86
98

fv



Table
3.1

List of Tables

Matrix of General Relationships Between Activities and
cons traints L[] [ ] [ ] L ] [ ] [ ] [} [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L ] * [ ] [ ] [ ] ]7

Crop Data on Harvest and Plant Period of Various Crops

Bage Data on Nutrient Contents and Yields of Early Har-
vested Crops and Purchased Protein Supplements . . . ,

Page

. 63

l65

Crop Data on Production Life, Yield, and Voluntary Intake
of Crops as Related to Harvest Time and

Deviations of Nutrient Content of
vest Nutrient Content of Crops .

Output Listing Case Farm Cne .

Output Listing - Case Farm Two .
Output Listing - Case Farm Three

Output Listing - Case Farm Four .

Output Listing - Case Farm Five ,

Output Listing - Case Farm Six .

"Good Days" Weather Data ., ., . .

Crops

Maturity , , ,

from Early Har-

. 68
. 86
. 88
.90
. 92
. 94
. 96
.98



i

ABSTRACT
Smith, John L., M.S., Purdue University, May 1974, A Linear Programming
Model for the Optimization of Management Decisions on the Dairy Farm,
Major Professor: Robert J. Rades. .

The purpose of this study was to develop a linear programming
model to aid dairy farmers in making management decisions. The model
containéh activities for crop production, including both forage and
grain crops, for the feeding of livestock, for the production of milk,
for the production of dairy beef, and activities for both raising and
buying herd replace;ents. The model also include€ activities for the
hiring of seasonal labor, renting of additional land, hiring of custom
hay harvesting and custom combining, and activities for the purchase
and sale of hay and gcain crops and the purchase of protein supplements,

The model considers the effect of early and late harvesting on the
yleld and quality of the crops produced. These effects are taken into
consideration in the optimization of the forage and concentrate ration
for the livestock and ultimately in the optimization of the crop pro-
duction program, | '

The model provides the dairyman with a crop production scﬁedule,

a profit or loss statement, a land preparation schedule, a least-cost
ratfon, fncluding both forages and concentrates and a schedule of when
to feed each crop, ané a schedule of the valus of additional units of
the resources which limit the total dairy farm operation.‘

Although the model was not developed explicitly as aﬁ investment

model, it can be used as such by making a number of revised rums to
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analyze the effects of various investments,

The model was developed to be used as an extension oriented model
which can be used with a remotely located computer terminal. For this
reason the input considerations were kept to a'minimum along with the
size of the model matrix. '

Tests were conducted to determine if the model was useful in
s&lﬁing'problems of selected dairy farmers. These tests were conducted
using six case farms located in Northern and Eastern Indiana, Farmers
were asked to provide input data from their own fqrms, and this dath"
was supplied to the model.via remote terminal, The farmers then studied
the output from their initial run and were allowed to make revised runs
‘to consider the effects of market changes, or changes on their furms,
such as new investment decisions.

Of the six case farms used in the tests only one farmer, who was
following the practice of feeding his livestock free-choice, indicated-.
that the results did not represent his present operation and could not
be considered reliable as a basis for revised runs or as a planning
tool for his operation.

The other five farmers indicated that the model gave good plans,
and they could or would use the results from the model in considering

possible changes in their operation,



CHAPTER I
INTRODUCTION

fhe model,reported in this thesis is a linear programming model
devéloped to assist the dairy farmer in the planning of his crop and
livef;ock enterprises, Presented in this section are: (1) identifi-
cation of the problem which this model strives to reconcile, (2) objec-
tiv?s of the model, and (35 a review of published concern in this area

of model building,

éroblem' Stétement

With the cost-price squeeze forcing the modern dairy farmer to
become more conscious of profit-maximizing planning, there is a definite
need for a general dairy farm planning and budgeting model which can
incorporate information from existing dairy farm extension models along
with existing dairy science technology and provide dairymeniy;ith a com-
prehensive planning model,

A total-farm planning model for the dairy farm should provide a
useful complement to the library of computerized planning models of the
Purdue University Cooperative Extension Service. The Extension Service has
in use at this time a financial management model, a cash grain planning
model., a.general budgeting and planning model for swine. A decision model
for beef cattle is presentix being developed. Therefore, an effective
planning model for dairymen should make a useful addition to this

collection of planning models.



At the present time there are a few limited planning models
available to Indiana dairy farmers through the Purdue University
Cooperative Extension Service. These incluue a lcas*-cost dairy
ration formulation model developed primarily by the Animal Science
Department and an alfalfa pesticide information system being developed,
The Agricultural Economics Department has at the disposal of dairy
farmers the afore mentioned financial management decision model and
a loan analysis model which serves some of the needs of the dairy
fayrmers in making management decisions.

To be successful and practical a dairy enterprise planning model
should have the ability to correctly represent a plan for a dairy enter-
prise, and should be simple enough to use so that it can be made availa-
ble to the dairymen as his farm planning needs arise.

Several challenging difficulties must be encountered and solved
before the correct representation can be attained in such a model as
this. Some of these difficulties include providing for the inter-
action of timeliness of harvest on the quality and quantity of forages,
the interaction of quality of forage on the consumption habits of the
dairy animals, the competing labor requirements for forage production
and for livestock skills,

The model developed is a linear programming decision model which
includes activities for all the major forages used by the dairy farmer,
including corn silage, hay, pasture, and provides flexibility for

other crops such as corn, which the individual farmer.may wish to produce.
|



To meet the availability requirement, the planning model should
be incorporated into a remote terminal computer access system.

The principal resson that the dairy farmer needs a model adapted
to remote computer terninal use is a result of the confining nature of
his enterprise. Dairy farming is not well adapted to workshop type
planning models because a dairy enterprise will not normally allow the
farmer to be absent from his operation for time periods necessary for
intensive workshop sessions. This suggests that a short-input and
short-output remote terminal model would be much better suited to the
needs of dairy farmers. Therefore, this model will be developed on the
same general basis as found in the Purdue Automatic Crop Budget (Model
CC). (33) As in the case of Model CC the intent of this model is to
allow the dairy farmer to use the adaptive approach in his farm planning.
The model will not automatically make any structural changes in the
farm plan, but instead provides the dairy farmer with the means to
make any desired structural changes himself and then to analyze the
results of these changes through a revised plan.

Development of this model requires cooperation with the animal
science, agronomy, and agricultural engineering departments at Purdue
University and other midwester universities. The production technology
represented in this model was derived from research and data gathered
by these departments along with the agricultural economics departments.

Testing of this model was done by actual farm planning with the
recordiné, observation and analysis of the results., This farm planning
was necessarily conducted on individual farm basis due to the cpnfining

natuge of the dairy farm.



This model, together with others which are already available,
gives Cooperative Extension Agents in dairy a complete kit of tools
to assist dairymen in analyzing management problems. It provides
extension agents with additional information for advising dairy farmers

about possible solutions to management problems.

Objectives

The quective of this study was to apply existing dairy science,
agronomy, farm management, and computer modeling technology in the
development of an effective adaptive type dairy farm planning model
suitable for on-the-farm planning assistance.

The model must be simple enough for the typical farmer to under-
stand the input and output implications and yet complete and accurate
enough to gain the farmer's confidence in using the results of the model.

Important considerations in developing the model were the efficiency
of data handling and minimizing the cost to the farmer of using the
model. This objective could only be accomplished by keeping computer
time and input requirements to a minimum. Therefore, in the development
of the model, considerable effort was made to keep activities and
constraints to a minimum, and yet to make the model a workable represen-
tation of the actual farm operations.

The model should be flexible enough to fit the needs of various
degrees of managerial ability of the dairy farm manager. A manager
with information on the nutrient contents of his crops, and with infor-
mation on the labor requirements of his milking and manure disposal

systems should have the opportunity to better describe his operation by



using this information, but dairymen lacking this information should
not be excluded from using the planning model with the information that

he has,

Research Procedure

The general procedure involved in developing the model involved
gathering and developing technical coefficients necessary for dairy
farm planning and developing a model suitable for complete enterprise
planning for a dairy farm,

The gpecific procedure to be followed in accomplishing the purpose is:

1, Identify the considerations into a complete enterprise planning
decisions,

3

2., Build these considerations into a complete enterprise planning
model. - -

3. Develop the technical coefficients .necessary .to use the model.

4. Develop a computer program to aid in the continued use of the
model.,

5, Test the planning ability of the model by actusl farm enter-
prise planning on established farms. T R

A Review of'Published Concern for the Dairy Farm Planning Problem

- .-

In a review of past attempts by dairy researchers, there has been

considerable concern over the type of planning which is needed on the

dairy farm. In the words of University of Wisconsin researchers,

"Additional planning efforts are needed to focus on the transitory

period"n (45) The concern is focused on the short-rnn_versus the long-
run planning model along with the total farm versus tne individual
enterprise planning model. Dean, et. al, said;-":a. .8uch a model would
need to encompass both the cropping and livestock system to be realistic,

and therefore, is less amenable to a more-or-less standard format", (14)



In recognition of the need for a realistic dairy farm planning
model, researchers from various universities across the nation have
daveloped or are in the process of developing linear programming models
for dairy farm planning.

Researchers at the University of California, Davis, have developed
a linear programming model "for income maximization above feed costs
for datry cattle', This model includes: (1) milk response to feed
function, (2) a least-cost ratlon section, (3) specification of maii-
mum voluntary intake of roughage for alternative levels of concentrate
feeding, and (4) constraints on the concentrate-roughage ratios. (13)

Researchers at the University of Connecticut have developed a
generalized linear programming model for dairy farm planning which ~
allows the user to formulate his specific situation according to thé

generalized format, lﬁbttke sald, "It (the model) is built on the pre-

mise that there are certain crooping, feeding, and milking structural

N
- -

relations that are common to most dairy farms., Of course, we recog-

-

nize that no two-farms are exactly alike, but we contend that variégidn
among farms is mainly in the quantities of available gesources,~£ates
of input application, technology used, and managerial capabity.," (23)
Barker and Heady (16) recognized the possibilities which linear
programming offered for dairy farm planning in the statemené, "Lfnégfb.
programming is particularly well suited to an over-all farm analyslé'
because ‘it simultaneously considers both the opportunities open to khé

farmer and the limited resources which he possesses."



CHAPTER II
ECONOMIC THEORY

The ‘dairy farm, for the purposes of this study, is considered a

- &

separate, money-making unit which exists for the sole purpose of re-
turning a profit to the owner. The pr1mary and only objectlve of the

dairy faxm manager, for the purpose of this study, is to maximize

profit incurrlng from the operatlon of the da1ry farm.

mm s st ees idialas ad

L= Y

The objective of this study is to develop a model which Wlll allo-

cate the scarce resources of the da1ry farm among alternatlve uses in

PO Rie S TrtTolce o2z

such a way as to maximize net cash proflt recelved from the use of
available resources.

The model developeu L LuLd bLuuy is vasea on tne assumption that

- naoe. - -~ 3 - - Y .._.._..,,..,.',1
- . - - - N PR T - PP AR A

dairy farmers have 11m1tations on certa1n resources and these resources

- .- = - Y

limit productlon on the farm. These 11m1tat10ns come 1n two formS°

e

(1) leed resources, such as silos, wh1ch cannot be var1ed w1thin

- - . - e
...... - JulTe ‘e

the scope of the plannzng horizon of this model and (2) sem1-f1xed

S
Samg -

R eT o mrte

resources wh1ch can be varied W1th1n llmitatlons, such as labor or land

There are basically two common methods of develop:ng a farm plan,

- - -

ordinary budgeting, and linear programming. The method chosen for this
Project was linear programming,

Linear programming has an advantage over budgeting in that, it
épeedily considers among the production combinations and selects the

most profitable combination of alternatives. (22) For thig



reason; linear programming is well suited to the solving of resource
allocation problems,

Linear programming was chosen with the realization that there are
certain characteristics which must be inherent in the real world situa-
tion before a linear programming modél can accurately represent the
situation.

These characteristics which are assumed by the linear programming
model are: (1) additivity, (2) divisibility, (3) finiteness, and
(4) single-valued expectations,

The additivity assumption states that given the activity levels
of the variables, the total amounts of each input and the associated
profit are the sums of the inputs and profit for each process. (43)

This is equivalent to saying that there is no interaction among the ac-
tivities. This is one of the more nearly realistic assumptions used in
farm planning. Because of the specialized production practices which
are becoming common on the modern farm, there is very little interaction
among the various enterprises which make up a complete dairy farm,

The divisibility assumption states that for each activity, the
total amounts of each input and the associated profit are strictly pro- '
portional to the level of output. (43) This assumption implies constant
returns to scale of the activities, Before this assumption can be applied
to the modern dairy faxm, the relevan% size range over which the model -
should be used must be defined. Taking into consideration that the model
is bounded so far as the dairy herd size is concerned, it is possible

i

to limit the size range of the model.



Studies have shown strong evidence that modern dairy farms have
‘achieved nearly all of the economies of size by the time they reach a
30-cow ﬁerd size, and that very little diseconomy of size is evidenced
until tﬁe herd size exceeds 200 cows. (25) With this evidence as to
the size range over which very nearlf constant returns to scale is evi-
denced, it is possible to define the relevant range of the planning
model to be greater than 30 cow herds and less than 200 cow herds.

With the strong possibility that dairy farm managers of 30 cow
herds or less would have very little interest in a sophisticated plan-
ning model, and with so few dairy cow herds in the midwest exceeding 200
cows; it becomes realistic to develop a planning model assuming constant
'returns to scale.

Also implicit in the divisipility assumption is the assumption
that factors can be used and commodities can be produced in quantities
which are fractional units. (43) This assumption is realistic in a
short-run planning model with a defined horizon of one year. Problems
occur with this assumption in long-run investment planning models.
Although in the long-run it is difficult to justify buying one-half of
a tractor, there is no problem in using one-half of the capacity of a
fixed resource.’

| The finiteness assumption states that there is a limit to the'num-
ber of alternative activities and to the resource restrictions which
need to be considered. This is a practical assumption, If the farmer,
businessman, or planner had an unlimited number of alternatives, he
wvould néver have them programmed because he could never finish“describing
;dditional activities, nor could he ever finish the:computational task

!

of determining the most profitable program. (7)
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Lihear programming also assumes that resource supplies, input-
output coefficients, and prices are known with certainty., Although
this assumption may be unrealistic, the availability of such.information
will be the same regardless of the planning technique used. Also im-
plicit in this assumption is that th; dairy farm exists in a perfectly'
competitive industry. This assumption may also be slightly unrealistic
but also faced regardless of the planning technique.

So long as the planning model stays within the domain defined by
the assumptions of linear programming, it is logical to believe that the
model can be a relatively good representation of the real world situa-
tion. It is also logical to believe that the farther outside the de-
fined domain, the farther from reality the model representation will be

from the real world situation,



CHAPTER III

THE MODEL

The development of a dairy farm planning model encompasses three.
considerations: (1) output considerations; (2) input considerations;
and (3) model structure,

OQutput Considerations

The first item of information that a dairy farm manager would pre-
fer to have is the profit-loss statement for his plan. This information
should include: '

(1) The total profit or loss which the plan should provide to the
farm. This comes in the form of total revenue - total varia-
ble cost-total fixed cost= total return to the farm above
costs,

(2) If the model is used as a short-run planning model, the mana-
ger would like to know if total revenue exceeds variable costs,
If the variable costs exceeds the revenue generated from opera-
tions the manager will know that in order to minimize losses
on his farm, he should suspend operations or at least look for
the problem areas in his enterprise.

(3) To.assist the manager in analyzing the profit-making abilities
of his farm, the output information should include a report on
where the revenue generated came from and where the variable

costs came from. This portion of the ouﬁput form serves a

dual purpose. Besides providing information to the manager,



(4)

(5

(6)

)]
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it also helps to gain the confidence of the manager in the
planning ability of the model.

To assist thu manager in planning the operations oh his farm,
the model should report what and in what quantities crops are
produced, when the crops are harvested as the planning model‘
ascertained the preceeding information to be according to the
optimal plan. “This information provides the manager a basis
with which to plan the planting and harvesting activities on

his farm,

The model shqpld provide the manager information on the buying
and selling of such items as grains, hay, and feed supplements.
This information can assist the manager in contracting prac-
tices, - -

The model should provide the manager with information on the
optimal replacement program, given the current set of prices- .
and input-output coefficients, realizing that these coefficients
are quite subject to change, but at least the manager will

have an indication of whether he should be raising or buying

his replacements, With this information, the manager will be
better ablr ‘o plan his replacement raising or buying activities,

The model should provide labor use information to allow the_

manager to schedule his labor needs and to provide him with

the information necessary to improve his hiriag practices to
avoid shortages and surplus periods in hiéviabor supply, fﬁe
model should also provide break-even wage levels to inform
the manager as to the wages that he can profitably offer to

secure additional labor.



(8) The model should provide information to indicate what time
periods suffered machinery shortages; what type of machinery
was in short supply, and the value of additional units of this
machinery. This informatiqn can provide the manager a basis
té plan machinery use and machinery purchases.

(9) In order for the manager to schedule his tillage operations,
the model should provide an optimal schedule of tillage ac-
tivities.

(10) The model should also provide feed storage information to in-
form the manager of any additional storage néeds and the value
of additional storage capacity, or in the case where the mana-
ger is using the model to plan his investments, the model -
should indicate if he has planned excessive investment in - -~
feed storage structures,

(11) Probably the most important set of information that the model
can provide the dairyman is a.feeding schedule. A féeding*
schedule should inform the dairyman of what to feed his herd-:
for each season of the year to assure that the animals are
receiving a balanced ration and that there is a sufficient

-

supply of forages to meet the ration requirementss.- ~---~3"

The preceeding information base should provide the dairy farm man:

ger with sufficient information to plan his major operatioms, recog-

nizing of course, that actual operations will deviate from the optimal

- -

plan as is true of all plans,



Input Considerations

Before any model can develop an optimal plan for a dairy farm, it

must be provided a Jdesnription of the farm resources and limitations,

This description comes in the form of a data set which tells the model

how the particular farm deviates from the typical dairy farm. The more

accurate this information is the more nearly optimal the calculated

plan will be for the particular farm. The input considerations for the

model reported in this thesis strives to present the dairy farm manager

every possible opportunity to describe his operation to the best of his

ability with the information that he has available to him,

The input consideration for this model include:

(1)

2)

(3)

Information on the size of farm and availability of land that
may be rented which includes productive ability and cropping
limitations.

Price data for farm inputs, and outputs. This data includes
selling prices for milk, animals produced on the farm, and
salable crops and buying prices for such inputs as feedgrains,
herd replacements, crop production inputs, labor, machinery
and power costs,

Resources available to be used in the farming operations.
Labor resources are reported both for permanent and seasonal
hired labor. Machinery resources may be reported as machinery
presently available in the case where the manager is concerned
with optimizing operations with present machinery resources,
or machinery resoprces may be reported in terms of pbssible

machinery purchases along with present machinery in fhe case

14



(4)

(5)

(6)

(7

15

where the manager is interested in the possible effects of
additional investment in machinery.

Weather is considered a resource consideration which affects
the days available for field work. Weather data is reported
as a ratio of working days in the particular area in question
as related to state averages, The availability of field

work days is a function not only of variations in weather
patterns but also in the time that it takes the soil to get
ready for working which is a function of soil type and drainage
characteristics of the soil.

The technology used, or under consideration to be used, on

the particular farm is an important input consideration, be-
cause the technology used in the model determines the ratio in
which resources are used in production. Technology is re-
ported in terms of the milking system, the manure disposal
system, crop production technology and feeding systems.
Management ability is handled as a resource in terms of the
maximum size of herd the manager would consider, and produc-
tion and feeding practices that the manager feels capable of
handling.

For those managers who take advantage of forage testing,
nutrient information on produced crops may be supplied. For
those managers who do not undertake forage testing, assumptions
;mplic;t in the model based on national aéerages (2, 28, 29,
11) provide the nutrient information necessary to the model,

¢

In either case the manager must select those crops which he

would consider producing on his particular farm,
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The input information reported 1s not intended to be accurate
beyond a reasonable extent, .

Information accurate to the point of being specious has little
virtue in a planning model which is intended to be a basis for planning
under such variable conditions as a dairy farm manager must operate.
Oskar Morgenstern (1963) summarized this theory when he raid, "Whether
the data are satisfactory depends on their use, . .' (26) But on the
other hand Morgenstern was credited with originating the clicﬂg;
"Garbage in garbage out", which summarizes the fact that the results
which the model produces will be only as good as the input information
which the model uses in the calculations, If the model 1s to arrive

"‘at the optimal plan for the particular farm, then those characteristics

peculiar to that farm must be ‘accurately reported.

Model Structure

The linear progrémming problem can be stated as:

M
Minimize costs = Minimize I C, X T
jgl j j B B P Sy
Set, e o e e s
X o e et
ity Kby R
X. >0
j —
Where: Cj = cost incurred per unit of activity "j" brought

into the solution

x5 = the number of units of activity "j" in géiuq;on

a,, = the amount of resource "i" consumed per unit of

i]
activity "3" in solution - -
-
b; = the total amount of resource "i" availabl

. e

M’ = the total number bf activities in the problem
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The model reported in this thesis contains one hundred and two
constraints and one hundred and forty-six possible real activities.
Slack activities are numbered 1-102 and real activities are
numbered 105-248.

Table 3.1 shows the general relation of activities and con-
straints. For a specific relationship between activities and
constraints refer to the model documentation.é/

As is shown by the objective function in Table 3.1 the linear
programming problem is set up as a cost minimization problem with
costs positive and returns negative, Establishing the problem as a
cost minimization problem as contrasted to a profit maximization
problem makes interfacing with a solution algorithm simpler since
most LP algorithms minimize. Minimizing cost arrives at the identical
optimal solution as maximizing profit.

The "C";coefficients in the objective function refer to activities
which increase cost or reduce profit, while "-C" coefficients refer
to activities which increase profit or reduce costs. Coefficients
indicated by "*" refer to multiple activities, some of which increase
profit and some which reduce profit. The coefficients in the objective
function contain variable cost or variable profit. Fixed costs and
revenues are added to the right hand side (RHS) of the objective

equation at the predetermined level before the solving routine is

initiated.

1
Y The model documentation is available from the Agricultural
Economics Department at Purdue University. ‘
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Activities which increase prbfit are baby calf sales (columns
12 and 55), the cow activity (column 194), wﬂich include milk sales,
and cull cow sales in combination with the variable costs associated
With the production of milk; the dairy beef activity (column 197),
which includes profit derived from dairy beef sales minus the variable
cost associated with producing dairy beef; and activities for the
sale of hay (columns 122-127), and grain (columns 129-131).

Activities which decrease profit include:

1. Hay purchases (column 128),

2. Grain purchases (columns 132-133),

3. Purchases of protein supplements (columns 134-136).

4. Feeding activities (columns 137-199) which decrease profit
by the amount of variable costs of feeding the various feed-
stuffs. ‘

5. Replacement raising activity (column 201) which decreases
profit by the variable cost of raising the replacements.

6. Replacement purchasing activity (column 202) which decreases
profit by the purchase price of the replacements.

7. High moisture corn feeding activities (columns 204-206)
which decreaseprofit by the variable cost of feeding high
moisture corn.

8. Crop production activities (columns 215-248) which decreases

profit by the'direct cost of production.

The three time periods for the feeding activities were selected

with respect to seasonal feeding considerations. The first féeding
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period extends from October 10 to March 31. This period covers the
season when all feeding must be done stored forages and grains.

The second feeding period extends from April 1 to June 11.

This period covers the season charac?erized by rapidly growing
pasture crops.,

The third feeding extends from June 12 to October 9. This
period is characterized by diminishing importance of pasture crops
with more significance placed on green-chop crops and recently
harvested forage crops.

The feeding activities are grouped first into sets with respect
to time periods, then these sets are divided into subsets with res-
pect to the feedstuff which the activities represent. The activities
for the first, second and third feeding periods are numbered 137-
157, 158-178, and 179-199, respectively. Hay feeding activities make
up the first seven activities of each set, followed by six silage
feeding activities, five grain feeding activities, and three protein
supplement feeding activities.

Pasture crops (activity 215) and green-chop crops (activities
228-231) are considered in a different set of activities bécause
these crops are non-storable and contribute to forage feeding
in their harvest periods only. (Feeding periods 1 and 2).

The model allows ghe farm manager the flexibility of selecting
those crops which he would consider producing on his own farm
from a rather extensive list of crops which are commonly produced

in the midwest. -



The purpose of providing this flexibility is to keep the model
siie as small as possible without reducing the geographic area
over which the model is applicable.

The user is allowed to select, at most, three hay crops, three
silage crops, two green-chop crop, and three grain crops as possible
crops for an optimal farm plan. Since a typical Midwestern dairy
farmer will normally not produce even that varied set of crops,
the model brovides the user some freedom in his crop selection.

In addition, each hay, silage, and green-chop crop is expanded
by the computer model to provide an early or late harvest or both
with adjustments made in yield, quality, and voluntary intake of the
forage according to the period in which the crop is harvested.g/
Each grain crop is provided with the possibility of an early or
late planting and an'early or late harvest or any combination of
planting and harvesting times with appropriate adjustments made in
grain yield.

The land rental activity (column 103) has both lower and upper bounds.
The lower bound represents the amount of land that must be rented

(i.e. land already contracted for). The upper bound represents the

2/
For an explanation of the process used see page 35 .
8
All of the grain crops, with the exception of corn, have
two plant and two harvest periods. Corn has three plant and three
harvest periods. 1

21
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limit on land available for yent including the land already con-
tracted as represented by the lower bound.

Activities for hiring labor (columns 104-114) are available for
each of the eleven labor periods. Upper bounds are placed on these
activities representing the amount of labor available for hire during
each of the periods,

The model contains activities for hiring custom combining (columns
115-117) and custom hay harvesting (columns 118-121). These activities
are also bounded to limit them to levels which the user foresees ag
the amount of custom harvesting that he could possibly purchase.

The activities for selling hay (columns 122-127) are specific for
each hay crop sold. There are selling activities for each hay crop
produced and the activities are specific to allow selling of either
early or late harvested hay.

The model also allows buying'hay (column 128) of che quality
specified by the user, at a price which is calculated as the maximum
of selling prices of hay crops plus a margin.

The farmer may specify what kind of hay he is interested in buying
or vhat kind of hay is available for him to purchase.

The model contains activities (columns 129-131) for selling any or
all of the grain crops produced, and activities for buying two different
kinds of.grain (columng 129-130) as specified by the user,

Buying activities (columns 134-136) are also included for the
purchase of protein supplements, The supplements avéilable to the user

is also user specified.



Activities (columns 201 and 202) to £ill the need for herd
replacements, as'determined by the average life of animals in the herd,
are provided to allow the model to optimally raise or purchase the
required herd replacements or the modgl may find it optimal to do both,

The baby célves produced by the herd, not used in the production
of replacements, are disposed of by activities (columns 12 and 55) for
the selling of baby calves.

Activities are also provided to prepare crop land for planting
(columns 207-214). This set of activities include land preparation

during the fall, early spring, and late spring.

Constraints
The first row in the matrix is the cost function. This row
contains the losses and gains in profit per unit of each activity in
the model., Since the model is a cost minimizing model, the losses in
profit are positive coefficients and the gains in profit are negative
coefficients.
This row may be expressed as:

-(}k]{k + ijjf_T

Where:

"

xj = the quantity of those activities which decrease profit

the quantity of those activities which increase profit

= the amount by which each unit of each of the activities
increase or decrease profit

T = total fixed cost for the farm

The first set of constraints (rows 2-4) defining the feasible region

of the linear programming problem Are land constraints. The first land

23
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constraint insures that no more land will be used than is available
through ownership or through renting,

The second land constraint limits the type of crops that may be
produced on the available land. This constraint defines that portion
of the available land that may be used for crops that require any amount
of tillage. Tillage activities are those which necessitate the use
of tractors and machinery on the land.

The third land constraint limits the use of land for row crops,
where row crops are defined as crops which are planted in such a way
as to risk severe erosion problems on land unsuitable for such crops
(e.g. corn, soybeans, and wheat).

Land rotation is handled in the use of the model by subtracting
from the land suitable for row crops the number of acres of row
crop land that should be in sod crops each year.,

The land constraints may be expressed as:

-1x1 + 1}{2 + 11{3 + 1}{4 <_b1

-uxl + 11{3 + 1x4 < b:Z

-Bxl + 1x4 < b3
Where:

' x1 = quanity of land rented
XZ = quanity of non-tillable crops produced ‘'

Xﬁ = quanity of tillable, non-row crop crops produced
x4 = quanity of row crops produced
R = percent of rented land suitable for row crops

a = percent of rented land that is tillable

b1 = amount of owned land
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b2 = amount of owned land that is tillable
b3 = amount of owned land suitable for row crops
The model is also constrained by the availability of labor.

The labor constraints (rows 14-24) cover eleven time periods., These
periods were developed from discussion with farm management extension agents
and dairy specialistsjil Only those periods considered to be labor
sc;rce are included. The labor periods constrained include; (1)
December 9 to March 31, (2) April 1 to April 30, (3) May 1 to May 14,
(4) May 15 to May 28, (5) May 29 to June 11, (6) June 12 to June 25,
(7) June 26 to July 9, (8) September 10 to September 24, (9) September
25 to October 9, (10) October 10 to November 8, and (11) November 9
to December 8,

The labor constraints may be expressed as:

n m
I TR TIRA UV PEL LR S PR W S A T

L
I o <
+ c=l c:l.xc -b:l.

Where:
X4 = hours of seasonal labor hired in period "i"
X,q = hours of custom combining hired in period "i"
xsi = tons of custom hay harvesting hired in period "i"
) X = quanity of feedstuff "a" fed
xs = number of animals "B".iﬁcluded in operations

X,4 = acres. of land prepared in period "1"

&/ The time periods were developed from discussions with Don
Hill, Dairy Specialist, Purdue University; Robert Rades, Farm Manage-
ment Extension, Purdue University; Art Howard, Extension Agent, Purdue
University Cooperative Extension Service; and Norbert Moeller, Dairy
Specialist, Purdue University, '



26

X, = acres of crop "c" produced

b, = hours of permanent labor available in period "i"
(bi is calculated as hours of permanent labor avail-
per day in period “i" X days in time period "i"
suitable for field work (good days)

E, = hours of labor required in period "i" per hour of
combining in period "i"

9, = hours of labor required in period "i" per ton of
hay harvested in period "i"

® i = hours of labor required in period "i" per ton of
feedstuff "a" fed

'BBi = hours of labor required in period "i" per animal in

animal activity "B"

.- 3 )

- e e

P = hours of labor required'to prépare an acre of land

® = hours of labor required in period "i" per acre of crop

“e" produced o o oo T

n = total number of feedstuffs available to éeea times
number of feeding periods (3)
m = total number of animal activities (m = 3)

. L = total number of crops produced (variable) .. -

Y the number of "good days* in period "i"

Labor used for livestock is considered only on those days suitable
for field work. This is because if labor is not constraining on those
days it should not be constraining on those days during which field
work cannot be attempted and all labor is devoted to livestock,

The model is constrained by field hours availabie to accomplish:-

certain field tasks. Rows 25-32 limit the field hours available for
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land preparation. These constraints may be expressed as:

L
<
ax 1 + Bilsm xB__ bi

1

Where:
xl1 = acres of land prepared in period "i"
X, = acres of crop "B" planted sowed in period "i"
bi = hours of field time available in period "i"
(bi is calculated as hours of field time available per
day in period "i" times number of "good days" avail-
able in period "i") .

@ = hours of field time required per acre of land prepared

BBi = hours of field time required for final preparation and
planting operations of crop "B" in period "i'"
L = total number of crops produced (variable)
1 =1, 2, ¢eeey 5, 9, eeey 11
Rows 33 through 36 limit the field hours available for hay
harvesting operations. These constraints may be expressed as:

m
-aX. '+ & B <hb
PR T R

Where:
xli = number of tons of custom hay harvesting hired in
period "i" |
X3 = acres of hay crop "B" produced
b, = hours of field time évailable in period "i" (bi is
calculated as hours of field time available per day
in period "1') [

o= hours of field time required per ton of hay harvested



Bbi = hours of field time required in period "i" per acre
of hay crop ""B" produced
i =4,5 6,7
m = number of hay crops produced
Rows 37 through 42 limit the field hours available for grain har-

vesting., These constraints may be expressed as:
n

e TR T T
=1
Where:

X" hours of custom grain harvesting hired in period "i"

X, = acres of grain crop *B" produced
bi = (same as for hay harvesting constraints)
BBi ; hours of grain harvesting required in period *if
per acre of grain crop “B" produced
n = number of grain crops produced
i .=27,8, 0oy 12
The constraints on field time available for the harvesting of

silage (rows 47-52) and green-chop crops (rows 43-46) may be expressed

as:
n
z a <b
A T TR

q Where:

Xy, = acres of crop "B" produced in period *i'"

bi = is calculated the same as for hay harvesting constraints

o

.of one acre of crop "B" g

n = number of'éilage crops or number of green=chop crops

4,'5, 6, 7 for green-chop crops, and 4, 5, 6, 7, 9, 10

[
B

for silage crops

field hours required in period "i" for the harvesting —

28



Rows 86 through 96 constrain the model on availability of tractor

hours for field operations. These constraints may be expressed as:
n
0Ky BHyy TE By Ko< By

Where:

14 = hours of custom combining hired in period "i"

<>
]

sy = tons of custom hay harvesting hired in period "i"

llc"

ON
i

acres of crop produced
a = tractor hours used per hour of combining done
B = tractor hours used in period "i" per acre of crop

"¢" produced

as total number of tractors available times hours of
field time available per day in period *i" times
number of "good days" in period '"i'')
i =period (1 =1, ..., 11)
n = total number of crops produced
The rows 53 and 54 limit the silage and high moisture corn storage

capacity, respecively. These constraints may be expressed as:
n .

Where:
uc = silage storage capacity required to store an acre of

silage crop "c"

( or a, = the high moisture corn
storage capacity‘required to store 100 pounds of high

moisture corn)

b, = tractor hours available in period 1" (bi is calculated

29
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ch = acres of silage crop ''c" produced (or the units of
high moisture corn feé ét 100 pounds per unit)

b = tons of silage (or high moisture corn (cwt)) storage
capacity available

n = total number of silage crops produced (or total feeding
periods in which high moisture corn is fed)

Rows 97 through 99 limit the amount of urea feed to 3 percent of the
total of the.remainder of the grains and supplements fed [9]. These

constraints may be expressed as:

n
a=l a le

Where:
Xh = hundred weights of grain or supplements fed excluding
urea
XB = hundred weights of urea fed
Rows 56 through 64 are nutrient transfer rows. The transfer rows
for nutrients are actually constraints which require that mu:rient-:ar;;-3
quirements of the.animals in the dairy enterprise must be fullfilled by
either farm grown crops or by purchased feed.
The ration is balanced to assure that the livestock receive adequate
amounts of crude protein and net energy, W{Eh a constraint placed on
the consumption of dry matter to assure that the animals will consume

-

all of the feed necessary to maintain the net energy and crude protein

at an adequate level in their rations. These rows transfer nutrients

from the feeding activities to the animal activities, There is a set of

- g m -

sets may be expressed as:
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n m
I a X, =% B >0
aml 2 81 a3 g %

n m
:=1 l;a, xai -bz=1 I‘b:l. Jﬁ) 20
n m
PR T T 2.0
Where:
g = Det energy yield per cwt of feed stuff "a
e CWT of feedstuff "a" fed in feed period "i"
I‘b 1 = net energy requirement per animal in animal enterprise

"," during period *i"
X = number of animals in enterprise 'b"
E = crude protein yield per cwt of feedstuff "a"
% 1 = crude protein requirement per animal in animal enter-

prise "" during period "i%

A = dry matter per cwt of feedstuff "a"
= yoluntary intake of dry matter per animal in enterprise
"p¥ during period "i"
n = total number of feedstuffs fed
m = total number of possible animal enterprises
Rows 65 through 80 transfer thg yield of crops produced to

activities for feeding or selling these crops. These rows insure that
the sum over each crop of the amount of the crop sold plus the amount
of the crop fed minus the amount of the crop bought i'.s not more than the
amount of the crop produced.

Rows 81 through 85 transfer grains and protein supplement pruchased

to activities to feed these feedstuffs. '
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Rows 10 and 11 transfer an acre of land to be prepared from the
crop producing activities to land preparation activities, while rows 5
through 9 transfer the acres of land prepared to the cropping activities
to be planted.

Rows 12 insures that every calf sold or raised for herd replacement
can be produced by the cows in the herd, while row 13 insures that every
cow in the herd hqg a replacement at the end of her producing life.

Row 55 insures that all of the male calves produced by the cow
herd are either sold as baby calves or raised as dairy beef.

The constraints on grain feeding, rows 99 to 102, limit the amount
of grain fed to not more than the amount of forages fed by weight.é/

Coefficients

The coefficients used in the planning model are arrived at by two
methods. Some of the coefficients, which would be very difficult for
the dairy faxm manager to supply, are built into the model as assumptions.
These coefficients are derived from Midwestern regional averages.

Other coefficients, necessary to develop a unique plan for the
particular farm in question, are calculated from farmer supplied data.

The built-in coefficients are as follows:

A, .Nutrient requirement coefficient for cows - The nutrient require-

ment coefficients are calculated by an equation derived from

5/
These constraints were developed during discussions with
Professor Norbert J. Moeller, Dairy Extension Specialist, Purdue University.
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. s/
derived from dairy cattle feeding standards. (11, 27, 30,

32)

1, Net enéigy is conéidered as one of the major nutrient require-
ments for the balancing of dairy cattle rations. The net
energy requirement equation.is: Net energy requirement
per cow per day = Net energy for maintenance + Net energy
for br;duction + Net energy for growth + Net énergy for pre-
gnané&.

Where:
a, Net energy for maiﬁtenance ber cow ber day = Average
.éaé's weight 87 X .146.
b. ﬁ;t energy for production per cow per day = Average annual
;;Sduction per éow-+.365.déys per year X (Average 'utter
fat percentage in the milk -3.01) + .5 X .02) + .26).
c. ﬁgﬁ eneréy for pregﬁaﬁcy per cé& per da& =..lg7 X 5.1
(;i67 is derived from éhe assuéption that a éow oﬁLy needs

extra allowances of net energy'during the last two months

of her pregnancy).

6

4 These equations assume a constant marginal rate of producti-
vity for the nutrient inputs. This assumption proves to be valid for
an average cow weight between 800 and 1600 pounds, an average butter
fat test between 2.5 and 4.5 percent, and an average annual milk pro-
duction between 10,000 and 16,000 pounds according to the aforementioned
dairy feeding guidelines. Taking into consideration that the rations
are balanced for total herds instead of individual animals, these :
equations should be relevant since nearly all herd averages will fall
into these ranges.

t



Where:

d. Net energy for gr'bwth per cow per day = 1. + Average
producing life of the cow X 2.2 (This equation is based
on the standard assumption that a cow only needs a
growth allowance for the first two years of her. pro=-
ducing life).
Crude protein is the other major nutrient considered in the
balancing of the dairy cow ration. The crude protein require-
ment equations is:
Crude protein requirement per cow per day =
Crude protein for maintenance + Crude protein
for Production + Crude protein for growth +

Crude protein for pregnancy.

a. Crude protein for maintenance per cow per day =
((Average cow's weight - 800) <+ 100) X .095 + ,95.

b. Crude protein for production per cow per day =
(((Average butter fat percentage in the milk -3.01.}:\:
+ .5 X .004) + ,070) X Average annual production per \é‘owr
+ 365,

¢. Crude protein for growth per day = 1. + Average pro-
ducing life of cow X .60 (This equation is based on the
standard assumption that a cow only needs & growth
allowance for the first two years of her producing life).

d. Crade protein for pregnancy per day = .16‘7 X 1.2 (See net

enexrgy for pregnancy).

34
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The maximum voluntary';néake‘is also considered a con-
straint when balancing dairy rations. Thus, coefficients
are necessary for the voluntary intake of each of the forages
fed according to the type of forage and the quality the
forage, and for each of the grains and protein feeds accord-
ing to the type of feed. The model assumes that for all of
grains and protein feeds a cow will voluntarily consume three
pounds of dry matter per 100 pounds of weight and that

the cow will also consume three pounds of dry matter per 100
pounds of weight of ideal quality forage. The maximum
voluntary consumption of the specific forage is then
adjusted according to the forage type and the forage's
quality, determined by the stage of maturity of the forage
harvest time. (For specific reference to the maximum
voluntary intake for each forage see Appendix A, Table A-3).
The voluntary intake of dry matter for specific forages is
handled by altering the dry matter coefficients of the
forages according to the voluntary intake of the forage
while holding the dry matter consumption coefficient for

the cow constant.

(Example: Reducing dry matter intake of the cow by 4
percent is equivalent to increasing the dry matter content

of the forage by 4 percent).
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B. Similarly, nutrient requirement coefficients must be derived for
dairy heifers and dairy beef.
1. The net energy requirement.per animal per day for heifers and

dairy beef is calculated as:
Y
Net energy requirement = ((Average weight of the animal

-400) + 100 X .7) + 6.4.
2., The crude protein requirement per animal per day for heifers
and. ddiry beef is calculated as:
Crude protein requirement = (((Average weight of the
anina1®/ -400) + 100) X .04) + 1.25.
3. The same assumption concerning voluntary intake is made with

dairy heifers and dairy beef as was made with the dairy cows.

The average weight of the dairy heifers is assumed to be
equal to one-half of the average cow weight, because a continuous
calving rate is assumed. Since the heifers would then be spread e
evenly over the size range from newborn to fully grown, one-half of
the grown weight should be a good approx.mation of the average heifer
weight, The same argument is made with dairy beef except the grown
weight is a farmer input since the grown weight for dairy beef would
obviously differ from the grown cow's weight. In addition all coeffi-
cients for dairy beef are adjusted to a one--year period since .he
planning model is designed for a one yea. herizon. '

/
§
Ibid.



C. The effective life of sod crops is a built in coefficient. (For

D,

specific feference to the effective life of periodic crops see

Appendix A, Table A-3).

The life of periodic crops affect time sets of constraints,

1. The life of periodic crops affect the aﬁount of land that
must be prepared each year, (For example: A hay crop that
has an effective life of 4 years must be plowed up every 4
years or 25 percent of the total acerage of that crop must be
plowed every year).

2, Also affected by the life of the periodic crops is the labor,
field time, and machinery constraints. A crop which has a life
of 4 years must be sown every four years or 25 percent of the
total acreage of the crop must be sown every year. Thus, for
every acre of such a crop produced an appropriate percent of
the labor, field hours, and machinery requirement per acre
must be used up. '

The planting and harvest times of the various crops are built in

as assumptions., (For a specific reference to the planting and harvest

dates for all of the crops see Appendix A, Table A-1),

The individual crops are assigned different harvesting and planting

periods associated with the planting period and harvesting period

combinations which the multiple activities for the same crop
represent,

1. The plaPting periods for each crop determine ‘which constraint
_rows conéain the coefficients for the amount of labor, field

time, and tractor hours required to plant or seed the crop.

37
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2. The harvest periods for each crop determine which constraint
rows contain the coefficients for the amount of labor, field
time, and tractor hours required to harvest the crop for
each of the forage removal operations (i.e., first cutting,
second cutting, etc.).

3. Also associated with the forage production activities are assump-
tions on the percent of the total yield that is harvested in
each of the harvest periods.

E. Also, assumptions are made concerning the variation in the yield

of the various crops associated with varying planting and harvest

periods, These constants are used as multipliers for the average

expected crop yield as specified by the model user, to arrive at
expected crop yields for the individual crop production activities,

(The constants used for each crop are reported in Appendix A,

Table A-3).

The user may specify certain coefficients in those terms indicated
on the input form. (Appendix). The question on the input form are
stated in the terms most fimiliar to the dairy farm manager. In many
cases the user specified data is mathematically manipulated in such a
way as to make the data conform to the model structure.

The input data is considered to be revisions to the data for the base
farm case, and is handled as such by the model, The user has the option
of changing any input answers which differ from his farm situation,

Those coef%}cients arising from user specified data are:

A. The farm size and the acres that must be rented form the right-hand

sides (RHS) for the land use constraints. The additional acres



B,

D.

F,

thaé may be rented form the upper bound on the land rent activity.

The costs associated with owned land and land that must be rented

are considered as fixed costs, while the cost of reiited land form

the cost coefficient for the land rent activity.

The cost coefficient on the cow ;ctivity is formed as:

Average selling price of milk X the average yearly milk production

+ (the average selling price of cull cows 4 the average producing

1ife of cows) - the variable cost per cow = The profit or loss per

COW.

The average selling price of baby calves forms the cost coefficient

for the calf selling activities.

The silo storage capacity and the high moisture corn storage

capacity specify the RHS on the silage storage constraint and the

high moisture corn storage constraint respectively.

The RHS's of the set of tractor constraint rows are determined as:
Total number of field work tractors available X machine hours
per day for the respective season X the number of “good days"
available during the respective time period = RHS of the
tractor constraint for the respective time period.

The labor available (RHS) during a particular time period is

determined as:

Man-hours of permanent labor available per day for the

respective season X the number of 'good days" available

during the respective time period = RHS of the labor constraints

for the respective time period.
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H,
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The model user has the option of altering the weather assumptions
implicit in the model through the use of the "good day multiplier.'
This multiplier is applied to the assumed numﬂer of working days
per period to arrive at an adjusted “good days" figure.for each
time period, This multiplier allbws.the modelcuser to adjust the
average weather patterns and sail conditions for the state to more
nearly fit the conditions in his particular area.

The farmer also may adjust the planting and harvesting periods for
the grain crops to fit his own production practices. The beginning

planting and harvet dates specified by the user are used to shift

the boundaries of time periods to establish the time periods for
his farm.

Feeding rates for silage, hay, and high moisture corn may be specified
by the model user as determined by his equipment working rates-;;d

by his labor productivity. Also determined by labor productivity

is the labor requirements for raising herd replacements and pr;;ucing
dairy beef. :

The model user may specify the working rates of his crop production
equipment. For land tillage 'equipment and planting equipment the
user may specify the number of units of equipment that he use;-and
the working rates of the equipment. It is assumed that land tillage
equipment and seed sowing equipment uses 1,05 man-hours per equi;-
ment hour and seed'planting equipment uses 1,10 man-hours per i
equipment h?ur. The excess of labor requirements over equipment‘
requirement allows for maintenance and hopper filling operdtion;.
The model user may provide the total harvesting capacity of his o
equipment along with the number of tractors and men used 14 the

harvesting operations,
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This data is used in the calculation of labor hours, tractor
hours, and field hours required per acre of each crop produced.ﬁl
The manure disposal system and the milking systen specified by the
farmer determines the labor requirements for these activities. (See
input form, Appendix B, Section III), For the specified milking
system, labor required for milking preparation, equipment clean-up,
and fixed time per milking are considered as constants and do not
vary with the number of cows milked. The variability in milking
time incurred by change in the number 9f cows milked is taken ;9to,
consideration in the additional time per cow for milking: .Thus,
the constant labor requirementg are pandled_as f}g9d_1gbor ngg}sg;
ments and are used as reductions in lapor-ayailabiliyy.

If the model user wishes to consi@er Ffis}pg d§iry bggf §n
combination with his dairy enterprise he may providg inforygfion:_
concerning the beef system he wishes to consi@er. A11_o§_;yg:.

- 1

information is adjusted to a 12-month basis by the model. (For

R

example: Suppose the user wants to consider feeding dairy beef

for 15 months before selling them, then Fhe revenue gene?ageq by‘
beef sales and finishing weight are adjusted by a fgctor_o?::gp to
determine the annual revenue generatgg and ?@9 gpnual geggzgnés,
labor requirements.)
The model user may specify, for each crop he would consider pro=-
ducing: the cost of production, the selling price (for hay and
grain crops only), average yield, present acerage, average crude

¢

protein content (%), average net energy content (therms/loollbs),

and average dry matter content (%)+ The cost of production is used

4



in budgeting a present plan to compare with the optimal plan,
The present acerage of each crop determines the maximum amount
of each crop that can be grown in the present plan budget. The
average yleld, crude protein content, qet energy content, and dry
matter content as afore mentioned are first adjusted to correspond
to particular plant and harvest periods and then used as coefficients
specifying the nutrients and dry matter added by each unit in the
feeding activity.
Other coefficients may be specified which are used in the objective
of function. The annual charge for owned land (owned acres X
annual charge per acre), annual salaries for operator and permanent
hired labor, and annual charge for equipment machinery, and buildings
make up the fixed cost coefficient which is the beginning value in
the RHS of the objective function. The cost per acre of land pre-
paration activities. The variable cost of raising replacements,
and the variable cost of feeding hay, silage, and high moisture
corn form the objective function coefficients for the herd replace-
ment production, the hay feeding, the silage feeding, and the high
moisture corn activities, respectively, The objective function
coefficient for the dairy beef production activity is formed as:

C=12+a0X g4 100X E - P
Where:

‘a= the average selling age of dairy beef

g= average selling weight

E = gelling price ($/cwt)

P = variable cost of raising dairy beef

42
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CHAPTER 1V

EMPIRICAL TESTING AND ANALYSIS OF RESULTS

General Discussion

The ability of the model to represent the operation of a dairy
farm was tested by using the model in planning the operation of actual
dairy farms.

The dairy farm operators were asked to supply the information re-
quested on the Dairy Farm Management Aid Input Form. (See Appendix B)

This information was then processed using the computer model, which
budgeted present operations as well as the optimal operations plan, given
the resource restrictions.

Although during the testing of the model, the case farmers were not
charged for runs, estimates of the cost of running the model were made.

Based on the cost of the six case farm runs, the average cost of
central processor was 5.15 dollars per run with a range of 2.98 dollars
to 8.36 dollars. The average central processor seconds used was 59
with a range of 29 seconds to 97 seconds.

Using the Cooperative Extension Service's computer system the normal
time required to submit the input data for one farm is approximately
thirty minutes and the time required to print the outppt report via remote
terminal is fiv; minutes. Thus, in a normal session requiring thirty
minutes to submit the input data, five m%nutes to print the output, and

five minutes between submitting the job and receiving the output, the total -
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connect time for long distance telephone calls would be forty minutes,

In most cases it was necessary to make one revised run for every
investment decision that the farmer was interested in exploring. 1In
the six case farms, the farmers averaged approximately one revised run
in addition to the initial run, In these revised rung, which required
only minor changes to the input data, an additional fitteen minutes of
connect time was necessary.

Thus, in the case farms, the average total cost of the initial run
and one revised run was approximately ten dollars plus the cost of a long

distance telephone call for fifty-five minutes.

Case Farm One

Case farm one was located in Eastern Indiana. The farm was operatéd
by the son of the farm owner. The size of the milking herd was 52 cows
with the operator inéerested in éxpanding the herd to 110 cows.. The
average yearly milk production for the herd was 10,500 pounds per cow per
year. All labor for the farm operations was supplied by the farm family,
The operator was working full-time on the farm with parf-time labor coaming
from the operator's wife, father, and younger brother.

Currently, no hay was being raised, but the farm operator was con-

" sidering going into same hay production. Corn, oat, and alfalfa silagé
was being fed along with corn, soybean oil meal, urea, and a commereial
protein supplement. The cows were on pasture during the spring and summer
months. |

The cows wére milked in a double-4 herringbone milking parlor with a
pipeline milking system. L

Manure disposal was accomplished using a frequent haul-out system.

l
In addition to the dairy enterprise, the operator also had a dairy
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beef enterprise in which steers produced by the milking herd were fed

out to 1000 pounds.

The farm consisted of 300 acres, with approximately half of the
farm devoted to forage production.and the balance devoted to production
of corn, soybeans, and wheat.

The silage crops, which were the bulk of the forage produced, were
stored in a sealed silo (400 ton capacity), and two concrete silos (600
ton capacity). The silage was fed to the milking herd in a feedlot in
bunk f;eders, and to herd replacements and dry cows in feed bunks in the
fields. .

Forage testing was practiced by the operator and the results from the
forage tests were also provided on the input form.

The farm operator was considering a number of changes on his farm
which the model was designed to help him evaluate. These changes included:
(1) hiring outside labor; (2) expanding the herd size; (3) producing hay
crops for forage; (4) changing his concentrate mixture; and (5) changing

his forage harvesting schedule.

Resultsl

The initial model run using case farm one data resulted in high shadow
prices on labor,suggesting that a move toward hiring labor could be highly
profitable.

The farmer preferred to further'pursue the results by trying a revised
run in which he indicated that he could hire an additional man at increased
wage rates.

Based on the results of the revised run the extension agent could re-

commend that the farmer do the following:

1 For the specific results, see Appendix C.
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1) hire an additional man at least during the spring and fall
months.,

2) increase his herd size to at least double his present herd.

3) reduce the ratio of forages to concentrates fed, thus allowing
grain crops to supply a large¥ proportion of the herd's nutrient
requirements.

4) feed all 104 acres of corn produced to the milking herd and sell
all 138 acres of soybeans as a cash crop (under current prices).

5) concentrate heavily on alfalfa silage as the principal forage
and strive for an earlier harvest of this alfalfa silage.

6) consider constructing a manure pit for manure disposal.

7) continue the use of urea in the concentrate mixture.

8) discontinue the dairy-beef enterprise and sell all of the unneeded

baby calves.

Case Farm Two

Case farm two was locatei in Eastern Indiana. The farm, consisting
of 475 acres, was owner-operated. The farmer was currently milking 104 cows
and had little interest in increasing his herd size. The average yearly
milk production for the herd was 13,000 pound per cow per year. The farmer
and one permanently hired man was providing all of the labor for the farm.

The forages currently béing produced consisted of alfalfa hay, alfalfa
silage, and corn silage. The farm was used intensively for grain crops
with 250 acres used for corn, soybeans, and wheat.

The concentrate mixture for the céws currently consisted of home grown
grains with a commercial préfein supplement being used in’ the concentrate
mixture,

Uie
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The sllage crops were stored in upright silos with a 1000 ton
capacity. These silage crops were fed in feed bunks on drylots, al-
though the cows were allowed access to 75 acres of pasture during the
summer months,

Although the farm owner was not barticularly interested in expanding
his herd size, he was considering doing so in order to hire another full-
time employee to take part of the immense work-load away from himself.

The farm owner was also interested in the structural changes that
his farm should undergo if there was a drastic decline in grain prices

from their current level.

Result:a2

Based on the results of using case farm two data with the planning

model, the extemsion sgent cdould make the following recommendations:

1) increase the cow herd size to the extent of the farmers management
ability, indicated to be 120 cows. This increase in herd size
can be accomplished with the existing labor supply by buying all
herd replacements.

2) for the 120 cow herd, 255 tons of hay would have to be purchased.

3) corn si}age'should be the only forage produced on the farm.

4) the concentrate ration for the herd sould consist of home grown
corn and soybeans.

5) all the major part of the corn crop as a cash crop and feed the
soybeans to the livestock.

6) the high shadow prices on the labor supply indicates tyat labor
should be hired during the month of May.

2 For the specific results, see Apﬁendix C.
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7) a decline in grain prices should cause little or no change in the

farm structure,

déée Farm Three

Case farm three was located in East Central Indiana. It consisted
of a 763 acre farm rentéd by two brothers from their father on a partner-
ship basis.

The two brothers were currently milking 134 cows with slight interest
in any large increases in herd size., The cows were producing an average of
14,280 pounds of milk per cow per year.

The forages produced on the farm consisted of alfalfa hay, alfalfa
silage, and corn silage. The silage crops were stored in upright silos,
some of which were sealed silos which were being filled one and a half
times per’ year, for a total silo capacity of 2200,

‘In addition to the 140 acres of hay and silage crops, 122 acres was
was devoted to permanent pasture. The remaining 500 acres of land was
used for the production of 350 acres of corn and 150 acres of soybeans.

The cows were milked in a double-5 herringbone pailor with a pipeline
milking system. Manure disposal was accomplished with frequent haul-out,
although the operators were considering going to a manure pit for the
purpose of being better able to time the manure disposal operations.

These farm operators were also interested in the effect which a
decline in grain prices would have on the structure of their farm.

One of the farm operators was also interested in the possibility of

rasing dairy beef.

Results3

The results of using case farm three's data with the planning model
. I

'8
For the specific results, see Appendix C,
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provides the extenéioﬁ«agent with the basis for the following recommendations:

1)'Berd expansion to the limit established by the.farmers, 140
cowa,‘w;uld be profitable.

2) In order to.meet the proposed plan, 533 hours of labor would
need to be hired during the spring, summer and fall months.

 3) The forage requirements of the expanded herd could be fulfilled
most profitably by producing 25 acres of alfalfa hay, and 80
acres of alfalfa silage.

4) This foraée ration could most profitably be supplemented with
12,550 bushels of corﬂ to fulfill the total nutrient requirements
of the dairy herd.

5) In addition to the<§airy enterprise, the resources available could
produce 200 tons of alfalfa hay, 58,000 busﬁels of corn, and 900
bushels of soybeans which could be sold as cash crops.

6) To meet the optimal plan, at least one-half of the necessary herd
replacements should be purchased.

7) The high shadow prices on the labor supply indicates that additional
labor should be hired during the spring and fall months.,

8) Drop the dairy beef enterprise from the farming program.

9) The report shows little shift in operations if gra n prices fall,
although\there would be a .proportionate decrease in income from

sales of these grains,

y
|

Case Farm Four

This farm was located in Northeastern Indiana. The farm,consisting of
263 acres, was operated by the farm owner with the aid of family labor.

The farm cuéiently had a milking hefd of 67 cows, which were producing
‘an“average of 13,500 pounds of milk per cow annually, which tﬁe operator

was not interested in expanding because his sons, who were suéplying same
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jabor while attending high school, were planning on leaving the farm.

The forages currently produced consisted of alfalfa silage and corn
silage which were stored Jn upright silos with a total storage capacity
of 1500 tons,

In addition to the forage crops an additional 63 acres was devoted
to producing corn, all of which was béing fed to the cows in a concentrate
nixtura, The concentrate mixture was being supplemented with a 38 percent
crude protein commercial protein supplement.

The cows were being milked in a double-4 herringbone milking parlor
vith a pipelin-: milking system.

Manure disposal was ac.omplished using a system of frequent haul-out.

This farm operator was not interested in making any changes to his
farming operation. His only interest in the dairy planning model seemed
to be onc of using the model to verify that he was doing the best job

that he could with his resources.

Reeults4
The report from the planning model using case farm four's data would
support the extension agent in the following recommendations:
1) Expansion of the dairy herd to the maximum limit, 70 cows,
established by the operator would be profitable.
2) The most profit.ble combination of forages would be 460 tons of
alfalfa silage and 250 tons of corn silage.

3) The concentrate mixture could most profitably be formulated with

8873 bushels (4969 cwt) of corn and 82 hundred pounds of urea.

——

For specific results, see Appendix C.



Qi‘ﬁn additional 5,033 bushels of corn could be produced to
éell as a cash crop.

5) In addition to the dairy enterprise, the report indicaées
that the.available resources could be used to produce 21
head of dair& beef each year;

6) The report also indicates that additional labor should be

hired during the spring and fall months.

Case Farm Iive

Case farm five is located in Eastern Indiana. The farm consists of
80 acres with another 90 acres of land rented under contract. There is
also another 80 acres of land that is available to rent.

The farm is operated by the owner with additional labor supplied by
the family.

The farmer was currently milking 28 cows and was very interested in
expanding his herd to 50 cows.

The only forage grown currently was alfalfa hay. The farm had no =il
storage; however the farmer was interested in building a silo and expandil.
his forage production to include alfalfa and corn silages.

In addition to the 40 acres of alfalfa hay currently produced, 80
acres of corn and 60 acres of soyfeans were also produced on the owned and
rented lands.

The cows were being milked in a stanchion barn with pail milkers.

Manure disposal was handled by bedding the cows in a loose housing
situation with the manure being hauled out in the spring. The farmer was
conaiderinﬁ constructing a manure pit to lessen the labor requirements

for manure disposal.
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The farmer also had a small dairy beef enterprise which he was
considering expanding as he eipanded his qury herd.

In addition to the aforementioned pending decisions, the farmer
wvas also interested in using the planning model to help plan possible
purchases of corn and oats for use in his concentrate mixture. To
supplement the concentrate mixture he was currently using a 42 percent
crude protein commercial protein supplement, but he was also interested in
the profitability of using soybean oil meal and alfalfa meal instead of

the commercial supplement.

Results5
. Using the results obtained for case farm five, the extension agent
could make the following recommendations:
1) The results from the planning model showed an increase in
profit could be obtained through herd expansion, at least to 5.5 cows.
2) This expansion of herd size would require that 135 hours of
seasonal labor be hired.
3) The reeulés also showed that all of the available land that
could be rented could be put to a profitable use with a break-
even rent for an additional acre of $197.00 per acre.
4) In addition to feeding the dairy herd, 147 tons of hay and
14,500 bushels of corn would be available to sell.
5) @he report also showed that all replacements should be purchased.
6) In the optimal plan, a labor shortage was very evident during
the spring monthis, This would indicate that constructing a

manure pit for manure disposal could be a profitable move by

reducing labor requirements during the spring months.

—

See Appendix C for a specific reference to case farm five's results.
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7) The dairy beef enterprise should be dropped.

8) Aﬁ investment should be made in a silo of at least 500 ton
capacity, and revised model runs showed that the smaller
the supply of labor, the more profitable the silo would be.

9) A protein supplement would not be needed in the concentrate

ration,

Case Farm Six

Case farm six was a 300 acre dairy farm located in Northeastern Indiana.
The farm was operated by the farm owner with additional labor being supplied
from several teecnage sons who were attending high school.

. The farmer was currently milking 30 cows, With an average annual milk
pfoduction of 12,000 pounds per cow, but was considering expanding to 45 cows.

The forages being produced consisted primarily of 50 acres of alfalfa
hay with 15 acres of corn silage being produced to store in a 200 ton
upright silo. The cows were pastured during the spring and summer months
on 15 acres of permanent pasture.

In addition to the 80 acres used to produce forage crops, 60 acres of
land was used in the production of corn, 10 acres was used for soybean
production, and 17 acres of wheat was produced.

The cows were being milked in a stanchion bara with a pipeline milking
system.

Manure disposal was being accomplished by scraping the lots and haul-

. ing the manure to the fields once every week,
| The farmer was interested in using the planning model to predict pur
chasing corn and oats for his concentrate mixture.

He was using a 44 percent crude protein commercial protein supplement,

‘but was interested in the possibility of purchasing soybean sil meal or
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cottonseed meal for use in his concentrate mixture.

The dairymen was also very interested in the possibility of build-
ing a larger silo with a modern feeding system and changing his operations
to a year-round drylot system. He felt that he would prefer to make this

change if he could do so without a loss in income.

Results6

Based on the results of using case farm six data with the planning

model, the extension agent could make the following recommendations:

1) Expand the dairy herd to the maximum size of 45 cows as speci-
fied by the farm operator.,

2) The livestock should be fed with 179 tons of alfalfa hay,

125 tons of corn silage, and 4400 bushels of corn.

3) The high shadow price on labor in May, indicates that addi-
tional labor should be hired in that month.

4) In addition to the forages and grains ncedeu to feed the dairy
herd, 162 tons of alfalfa hay and 8100 bushels of corn could
be produced for sale as a cash crop.

5) Thirteen head of dairy beef could also be included in the
farm operations.,

6) All herd replacements should be raised.

——

For a‘specific reforence to case farm six's results see Appendix C.
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CHAPTER V

SUMMARY AND CONCLUSIONS

Summar

This study was undertaken in an effort to develop a computerized
dairy planning model which could be used through the Cooperative Exten-
gion Program to help dairy farmers more profitably plan their total
farm operations.

The planning model includes such information as planting and har-
;esting schedules for both forage and grain crops; a profit and loss state-
ment which includes sales of all animal and crop products, purchases of
all requirements for the total farm including feed purchasing, and a budget-
ing of fixed costs; a projected land preparation schedule; a projected
labor use schedule which includes permanent and scasonal labor; a projected
feeding schedule which includes both forages and concentrate feeds; and
a schedule of values of additional resources which indicates shortages
and the break-even price of additional resources.

The development of the model required the aggregation of data from
various sources on the effect of timeliness of plant and harvest dates on
the quantity and quality of various crops and the effect which the quality
of the forage had upon voluntary intake of dry matter by dairy cows and
the effect upon nutrient content of the various crops encountered on a
dairy farm,

The development of the model also required the derivation of nutrient

requirement formulas for dairy cows, dairy heifers, and dairy beaf.
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To aid in the use of the planning model as an extension tool, a
; concise input form was developed which would allow the farmer's input
data to be entered into the data processing system through an on-line
terminal system.

The model was tested for extension use using case farms which were
selected by extension agents., These farms varied as to size of the milk-
ing herd, size of the farm, crops produced and the availability of re-
sources,

Total farm plans were developed for these case farms using the
planning model in conjunction with the farmers input data, and the reactions

of the farmers to these optimized plans were observed.

Conclusions

The results obtained using the planning model on test farms were
quite varied., Although all of the farm operators seemed to recognize an
increase in farm income in the optimized plans, the reactions to the plans
differed. While some of the farmers were fast in accepting the feasibility
of the optimized plans for their farms, others were extremely reluctant to
do so., In fact, some of the farmers werc quite skeptical that they could
make such a plan profitable for their farm.

Some of the skepticism seemed to be based on the practice of some of
the farmers of feeding forages frece-choice to their milking herd. When
the optimized plan develops a feeding schedule it feeds the cows on the
basis of nutrient requiremonts only; thus, in many cases the cows are
raceiving less total forago per head than the farmer would normally be
feeding. Since the farmer is used to feeding excessive awounts of forage,

*he excension agent is confronted with the problem of convincing the farmer
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/
.at he cpuld possibly be over-feeding his cows.

The amount of the increase in net income for the optimized plan
,s compared to actual operations is difficult to ascertuin because most
.f the farmers did not reveal their actual farm income. The budgeted
@resent" plans, in all case farms, show lower present net inco.e than
.he optimized plan. For five of the six case farms, the average increase
in the net income figures for the optimized plan was 78.2 percent over the
wdgeted "present” plan. The optimized plan for Case Farm Three had a
sudgeted present net income of a negative $7,058 and an optimized net in-
:ome of positive $40,944, which resulted in an infinite percentage increase
in net income with the optinized plan.

In addition to its purpose of optimizing farm operations, the planning
wodel may serve the purpose of bringing some management issues, such as
the over-feeding problem discussed above, to the forefront, and thus, suggest-
{ng to the dairyman that he should evaluate his management practices, pos-
sibly with the end result of improving the management ability of the
dairy farmer.

Thus, the planning model may effectively serve two purposes. The
first being one of providing the dairy farmer with a farm evaluation tool.

ind the second purposae of improving the dairy farmer's skill at managing

bis farm.

Implications for Future Research and Extension Work

Extension Applications
This study has some significant implications to the work of extension

personnel., Extension agents now have one more tool Lo use in their
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endeavor in improving the farming practices of farmers. They are now
confronted with the, task of learning to use the tool effectively and
in such a way as to increasa the confidence which the farmer will place

in this management tool.

Future Research

As mentioned in the problem statement, the model was developed to
include the possibility of expanding it to a general planning model for
forage consuming livestock. Although this further expansion is beyond the
scope of this study, the model structure is such that expanding the model
to include beef production is a relatively simple task. All of the crop
production activities and the feeding activities would remain the same;
therefore, the addition of beef production activities would convert the
dairy planning model to a beef planning model.

This study has also shown the need for further research by agronomists
and dairy researchers on the effect ofstage of maturity of forage crops
on the quality and quantity of the crops produced. A considerable amount
of research has been done in this area; however, there seems to be con-

siderable disagreement on the results of the research.
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Table A-1 - Crop Data on Harvest and Plant Period of Various Crops.” (4, 6, 8, 17, 19, 33, 39, 41, 43)

- -

Crop

Cec. 9 Apr. 1

May 1

May 15 May 29 Jun 12 Jun 26 Jul 10 Sep 10 Sep 26 Oct 10 Nov 9
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“P" indicates the plant period for the various crops. "H" indicates the harves: period of the various

crops, ard in tie case of multiple harvest crops "H' indicates the first cutting harvest perfod, and "h" indicates
the second crtting harvest period.
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Table A-1 - (Con't)

Crop Dec. 9 Apr. 1 Mayl 1May 15 May 29 Jum 12 Jum 26 Jul 10 Sep 10. Sep 25 Oct 10 Nov 9
May 31 4Apr. 30 May 14 May 28 Jrn 11 Jun 26 Jul 9 Jul 23 Sep 24 Oct 9 Nov 8 Dec 8

Corn 11 P H

Com 12 P H
Corn 13 P

Corn 21 P

Cora 22 ? : §
Cora 23 ?

Corn 31 P

Corn 32 P : §
Corn 33 P

Seybeans 11 P H
Sovbeans 12 P : ¢
Soybeans 21 P ) &
Soybeans 22 P H
Wheat 11

Wheat 12

Yieat 21

Wheat 22

Oats 11 P

Outs 12 P

Cats 21 P
Qats 22 P
Milo 11

Milo 12

Milo 21 P p: 4

Milo 22 P p: §
Barley 11 H . P

Barley 12 H P

Barley 21 H P

Barley 22 H P

Mo om om |
= m oo oo
)

o

LA

l/"P" indicates the plant perfod for the varicus crops. "H" indicates the harvest period of the
varicus crops, and in the case of wultiple harvest crops, “H" indicates the first cutting harvest
period, and "h" indicates the second cutting harvest period.
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Table A-2 - Base Data on Nutrient Contents and Yields of Early Harvested
Crops and Purchascd Protein Supplements, (2, 11, 28, 29)

Crop Crude Protein Net Energy Dry Matter Yield
{Percent) (Therms) (Percent)
(Tons/Acre)
Hay Crops:
Alfalfa 15.4 41,5 90,5 5.4
Red Clover 13,5 45,0 88.3 2,3
Bromegrasa 10.9 38.0 90.3 2,7
Orchardgiass 10.5 40,0 88.7 2,3
Birdsfoot Trefoil 14,2 45,4 91,2 3.5
Timothy 7.6 39,8 89.0 2,6
Lespedeza 14.3 38.0 89.1 1.5
8ilage Crops:
Wheat 1,5 13.8 32,0 ?
Alfalfa 6.3 17.6 36,2 13,5
Grass 4,0 17,9 37.3 5.5
Corn 1.8 11.0 20,3 20,0
Sorghum 1.5 13,0 25.0 5.9
Greenchop Crops:
Alfalfa 4.6 12,0 22,5 21,73
Sorghum-Sudan 3.0 12.3 20,8 7.1
Crass 3.8 12,7 22,0 9,27
Grain Crops: (Bu, /Acre)
Corn (Avg,) 9.1 80.1 85.0 125,
Soybeans (Avg,) 37.9 87.6 90.0 . 40,
Wheat (Avg,) 13,2 80,0 89.5 41,
Oats (Avg,) v 12,0 80,1} 90,2 70,
Milo (Avg.) 10.9 77.8 89.0 65,
Barley (Avgo) 12.7 70.5 89010 460
(Tona/Acre)
Pasture 4,7 13.8 23,9 1.7
Protein Supplements:
Soybean 0i1 Meal 45,7 79.6 90.4 e
Cottonsecd Meal 45,6 76,8 94.3 CLE
Linsecd Meal 35,2 71.0 9.1 LLT
Corn Gluten Meal 24,8 80,2 90.3 ~—e-
Urea 262, 0. 0. cnmw
¥heat Bran 16.4 56,9 90.1 o
Alflllfﬂ Meal 1707 47.1 9207 Shen

Comnuercial Protein Supplement 36, 0. 0, -




Table A-8 - Crop Data on Productive Life, Yield, and Voluntaiy Intake of Crops
8s Related to Harvest Time and Maturity. (2, v, 4, 5, 6, 8, 15, 17,
18, 21; 31, 34, 35, 36, 39, 40, 41, 44, 19) :

Crop Average Deviations of Maximum Voluntary
Productive Crop Yield Intake of Dry
Life of Crop From Expected Matter per 100
Yield By Har- 1bs, of
* wvest or Klant Body
Dates Weight
Hay Cropst (Years) (Percent) (Pounds)
Alfalfa (Carly) 4 +7 2,7
Alfalfa (Late) 4 -7 2,3
Red Clover (Early) 2 +4 2,5
Red Clover (Late) 2 =4 2,2
Bromegrass (Early) 4 + 2,3
Bromegrass (Late) 4 -4 2,0
Orchard grass (Early) 4 +5 2,2
Orehard grass (Late) 4 =5 1.9
Birdsfoot Trefoil (Early) 4 +7 2,7
Birdsfoot Trefoil (Late) 4 -7 2,3
Timothy (Early) 4 +4 2,2
Timothy (Late) 4 =4 1,9
Lespedeza (Laily) 2 +20 2,4
Lespedeza (Late) 2 «20 2,2
Silage Crops:
Wheat (Early) 1 + 2,0
Wheat (Late) 1 -4 2,0
Alfalfa (Early) 4 +7 2.4
Alfalfa (Late) 4 -7 2.2
Grass (Larly) 5 +5 2,3
Grass (Late) 5 -5 2,0
Corn (Farly) 1 43 . 2,0
Corn (Late) 1 -3 2,0
Sorghum (Farly) 1 +4 2,0
Sorghum (Late) 1 w4 2,0
Green~Chop Crops:
Alfalfa (Early) 4 +13 2,7
Alfalfa (lLate) 4 -13 2,3
Sorghum-Sudan (Larly) 1 +8 2,0
Sorghum-Sudan (Late) 1 -8 2,0
Grass (Farly) 5 +20 2,0
Grass (Late) 5 =20 2,0
Grain Crops: ’
Comn (11) 1 +13 3,0
Corn (12) 1 411 3,0
Corn (13) 1 +6 3.0
Corn (21) 1 0 3,0
Corn (22) 1 +1 3.0
Corn (23) 1 ~6 3.0
Corn (31) 1 0 3,0
Corn (32). 1 -9 3,0
Corn (33) 1 =17 3,0

{cont,)



Table A-3 (cont.)

Crop Average Deviations of Maxirum Voluntary

Productive Crop Yield Intake of Dry

Life of Crop From Expccted Matter per 100
Yield By Har- 1bs. of

vest or Plant Body

Dates Weight
Grain Crops (cont.) (Years) (Percent) (Pounds)
Soybeans (11) 1 +9 3.0
Soybeans (12) 1 -1 3,0
Soybeans (21) 1 -1 3.0
Soybeans (22) 1 -6 3.0
Wheat (11) 1 +7 3.0
Wheat (12) 1 +4 3,0
Wheat (21) 1 «5 3.0
Wheat (22) 1 =5 3.0
Oats (11) 1 +18 3.0
Oats (12) 1 +6 3.0
Oats (21) 1 -8 3,0
Oats (22) 1 -15 3.0
Milo (11) 1 +7 3.0
Milo (12) 1 + 3,0
Milo (21) 1 4 3,0
Milo (22) 1 -7 3.0
Barley (11) 1 +9 3,0
Barley (12) 1 +6 3.0
Barley (21) 1 =6 3.0
Barley (22) 1 -9 3.0
Pasture (Period 1) S 0.7 1,7
Pagture (Teriod 2) S 0.3 1.3



Table A-4 ~ Deviations of Crop Nutrients From Early Harvest Time Nutrient

Content of Crops.
35, 38, 39, 40, 41, 44)

(2, 3, 4, 5, 6, 8, 15, 17, 18, 21, 31, 34.

Crop Percent Change Percent Change Percent Change
in % Crudo in Therms of in % Dry Matter
Protein Net Energy
Hay Crops: % (%) (%)
Alfalfa (Early) 0. 0. 0.
Alfalfa (LDCC) '5.2 “'3.4 0.
Red Clover (Larly) 0. 0. 0.
Red Clover (Late) 1.4 4.4 -,03
Bromegrass (Early) 0. 0. 0.
Bromegrass (late) +8.07 =3.0 =3.0
Orchardgrass (Farly) 0. 0. 0,
Orchardpraas (Late) 2.3 «4.0 0.
Birdsfoot Trefoll (larly) 0. 0. 0.
Birdsfoot Trcfoil (Late) 25.2 ~4,0 0.
Timothy (Tarly) 0. 0. 0.
Timothy (late) «16,0 2,5 0.
Lespedeza (Farly) 0. 0. 0.
Lespedeza (late) =9.0 =440 0.
8ilage Crops:
Vheat (Farly) 0. 0. 0,
Wheat (Lﬂtc) +7.0 '6.0 +20°
Alfalfa (Farly) 0, 0, 0.
Alfﬂlfﬂ (LuLe) -5.0 '6.0 0.
Grass (Larly) 0. 0. 0.
Grass (Late) «17,5 0. 0.
Corn (tarly) 0. 0. 0.
Corn (Late) +28, +38, 436,0
Sorghum (laily) 0. 0. 0,
Sorghum (late) +7. =6, +2,4
CGreen-Chop Crops:
AMfalfa (larly) 0. 0. 0.
Alfﬂ] fa (lu’ll.l!) 0. +Boo +24|
Sorghum-Sudan (Larly) 0. 0. 0.
Sorghum-Sudan (l.ate) «40, +5.7 +13,5
Crana (lLarly) 0, 0. 0.
Grass (Late) -8, +31. +50,
Crain Cropa:
Corn (11) 0. 0. 0.
Corn (12) 0. 0. 0.
Corn (13) 0. 0. 0.
Corn (21) 0, 0. 0.
Corn (2?) 0. o. 0.
Corn (23) 0. 0. 0.
Cown (31) 0. 0, 0,
Corn (32) 0. 0. 0,
Corn (33) 0. 0. 0,

{cont,)
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Table A-4 . (cont.)

Crop Percent Change Percent Change Percent Change
in % Crude in Therms of in % Dry Matter
Protein Net Energy

Grain Crops: (cont.)

Soybeans (11) 0. 0. 0.
Soybeans (12) 0. 0. 0.
Soybeans (21) 0. 0. 0.
Saybeans (22) 0. 0. o.
"hent (11) 0. o. 0.
“heat (12) 0. o. o.
Wheat (21) 0. 0. 0.
Hheat (22) 0. o. . o.
Oats (11) 0. 0. . 0.
Oats (12) o. °| 0.
Oatse (21) 0. 0. 0.
Oatn (22) 0. o. 00
Milo (11) 0. 0. 0.
M‘.lo (12) o. o. o.
Milo (21) o. o. oo
Mllo (22) 0. o. o.
Barley (11) 0. 0. 0.
Barley (12) 0. 0. 0.
Barley (21) 0. 0. 0,

Barley (22) 0. 0. 0.



APPENDIX B



Purdue Dairy Farm Management Aid
Model

) For:

This computerized planning model is designed for total farm planning

on a dairy farm. This plan Includes crop production nchedules, land
preparation schedules, labor ucage schedules, milk production and

dairy beef productiun schedules, heid replacement procur ement schedul es,
and feeding schedules for the dalry herd.

You will supply data on resoutces available; crops preduced; produc-
tion infromation on both crops and livestock; and equipment, machinery
and labor working rates.

The computer will assume typical losses in the yleld and quality of
trops for late planting and/or late harvest,

The computer will also assume typical losses of uutrients in hay and
tllage crops while these crops are In storage.

The computer establishes nutrient needs for your liventock according
to guidelines set up by comuonly used feeding standards.

70



n

Deseription

CGeneral Data

7

Seetion 1

pafry Yarm Enterprise Budget
Farrcr lnput Date

The first six letters of your name label your plan
Other idenctification may be added

This plnn ig foreees

Your plan description....

When farming non-owned land on other than normal rented basis, such
a8 land owned by a munber of your family, this may be considercd
owned land and the apnual charge for owned land may be cntered as |
the approximate payment for the ise of this land.

1.  Acres of owned land 1. acreg
2. Annual charge for owned land 2.8 . lacre

Tillabic lana nay be considered to be Jand that is at lcast suituble
for hay crops and row ciop land may be considered to be land suir-
able for grain crops.

3. Acres of owned land that is tillable R . acres
4, Aeres of owned land cuitable for row crops . 4, acres
. 5. Acres of Jand that must be rented s, acres
6. Additional acres of land that uay be rcntcd. 6. acres

7. Cash rent for rented land

lacre

13—

8+ Avetage percentage of rentable land that is tillable 8. percent

9, Averago percentage of rentable land that is suitable

for row crops 9. percent
10, Toig%ognnual wages lor operator and permanent hired 10.§ __ .
11, Mourly wage for scanonal or part-tine labor 1.8 . /hr
12, Average seclling price of milk 12,8 .  [ewt
13. Average selling price of cull cous 3.8 __ . [eow
14, Average buying price of young cows 4.8 lcow
15, Average ycarly milk production 15, 1bs/cou/year
16, Average buttcrfat tent 16, percent

17. Average wveight of cowo 17, pounda



18, Averaga producing 1ife of cows 18, years

19, Avorngc'aclling price ot baby calves ‘29, /calf
20. Min{mun number of cows you would consider nilking ' 20, cows
21, Haxinu; number of cous You would consider nilking 21, cows
22, Number of Cows you are currently milking 22, cows
23, Total silo Storage capacity 23, tons
24; Total high woisture corn storage capacity 24, _____ bushels

25, HWould ¥ou congider feeding soybeans as a grafin to your
) ‘cows (L = yos, 2 no) 25.

If. you are feeding urea in your dairy ration, the computer will not
consider feeding raw soybeans since these two feceds are incompatible,

Tractors; ¢ have? 26/
+ How nany field vark tractors do You have?
2 " Now many of these tractors are used in grain harvesting
operations? 27/
3. Mlow many of these tractors aze used in hay harvcfting
operatons? 23/ .
4o Now rahy of these tractors are used in green chopping
operations? 29/ - . ‘
Se Uow nany of those tractors are used in silage harvesting
opciations? 30/ .



Time Available: .
For each of the good days you have allowed, we need to have the

following information on time your men and machines can work: .

(a) Permanent men, man-hours per day: Time you and your
perranent hired labor have available for work on the
farm. Be sure to include time used for livestock.
If more than one person, add their hours together.

(b) Secasonal help, man-hours per day: The maximum amount
of temporary help that you could obtain, if needed. If
you could hire two men to work four hours cach, enter

8 man hours.

{c) Machines hours/day: Time that your machines could be
working, They might be operated by yoi or your hired

bﬂlpu
' Time Availables Permanent Scasonal
* men men Machine hours
Man~hours/day Man-hours/day /day
3L 32 3
Vinter -
. 3% 35 %
, Spring & Summer .
prine 3 38 . 9 .
Fall ) .

Horking Dav_in Indiana:
Weather conditions in Indiana over the past 20 years have boen

analyzed and indicated that in approximately 15 ycars out of 20,
you can expect at lcast the number of "good" weck days shown in

the tabla below.

Working days:

A. If your soil dries out faster (or slower) than average, you
may have somewhat wore (or less) worling days. What pultiplier
should we use on “our" good week days to get the good weck days
for your farn? (A ropber greater than 1,0 will increase the

good days) 42 .




T B, win you vork Sundays? (1) Never (3) Yes, rall
L AQ (2) Yes, Spring (4) Yes, both

C. VWhat {s the carliest Possible date you begin planting?

0773 /
. Mo  Day

D. What 45 the earllest possible date you could begin conbining?

3] / :

Yo Day °*
Equipment and Labor vorking rates; v
44. Vhat is your silage feeding rate &bo____ -Jbs/man-hr
45. What is your hay feeding rate 45, dbs/man~hr
46, What s your high coisture corn feeding rate 46, bu/lr
47, Mow mary wan-tours/day/calf are required for raising pan-hrs,/d
. herd rezlacencats . ' “ calf
48, low many hours/day are required for riszellandious
chores (braeding, record keeping, ete.) 48, hours/iay

S

ustom Work;
49, Charge for custon corbining § lacre
© 30, Charge for custom hay harvesting S __ _Jacre
Acres/period that hay harvesting and grain cozbining can be hired
Sumner Ear)y Fall Late Fall

lNlay harvestinp s1/ Acres | e o . ———— -

52/ Bunhols 53/ Bushels il fushe)

Crain combining
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"Machinery Working Rates: No. of Units Working Rates
‘ -* of Equipment Por linit

v e

Land Preparation Opecrations: N

i 56 acres/hr
.g 58 acres/hr
59 . (] acres/hr
fer 62 acrea/hr
Plantingt
o1 64 . acres/hr
65 66 . acres/hr
Seadiny: '
' ' 67 68 acrep/bx
69 70 acres/hr
. ' Total for All Units Total for All Units
7 Man hx/
Sﬂn&e Harvesting & Hauling 71 acres/hr 72 acre
Man hy/
Grecn Chopping & Hauling 73 acres/hr 74 acre
Grain Narvesting & Havling, .
Man hrs/
Corn 75 bu/hr 76 Combine hr
..__Soybeans - bu/hr 78 ;L;gbﬁgllnr
. Man hrs
Small Grains 29 bu/hr 80 Combine hr
Rumber of Working Rates Total for all
. May lNarvesting ¢ Mauling Tractors Used Per Unit Units - No. of
Men Used
Mowing 81 82 acres/hr 83
Raking 84 85 acres/hr 86
Baflinp 87 88 bales/hr 88 '
Hauling 90 91 bales/hr 92

Averago pounds of hay/bale 93 lba/bale



Which of the following supplements

wuld you consider using in your feed mixture?
(choose not more than three)

1. Soybean 011 Meal

2. Cottonseed Meal

3. Linseed Mecal

4, Corn gluten wmecal

5. Urea

6. Wheat Bran

7. Alfalfa Meal

8. Commercial protein supplement

For the supplement (s) that
you choose, provide the
Buving Prices

94, 95.$ Jewt
96, 97.% _ /cwt
98, 99.§ /Jewt

Which of the following grains would you consider using in your

feed mixture?
(Choose not more than two)

For the Grain(s) that you choose
provide the buying price:

1. Corn :

2. Soybeans 100, 101.$ [ewt
3. tWheat :

4. Oats 102, 103.3 /cwt
5. Milo

6. Barley

'loﬁc‘ Which of the following types of manure disposal systems do you have?

o None (cows on year-round pasture)
2. Secasonal haul-out

o wmem  ew *

3. Frequent haul-out (every day, every week, etc.)

4. Manure pit
5. Lagoon

105 Which of the following types of milking systems do you have?

1. Stanchion .ith pipcline

2. Stanchion with pail nilkers

3. Side-opening with pipeline

4. S1de-opening with pail milkers

5. Herringbone with pipeline

6. Merringbone with pail milkers :

106 What is the total annual charge for all equipment,
(See worksheet #1)

107. Cost/Acre of land preparation (Fuel,0il, & Repairs) $ .

108, Variable cost/cow in the mLlking herd $ .
(Sec worksheet #3)

109. Variable cost/hcifer of raising replacement $__

marhinery, buildings?
$

S ——————

/acre

Jcow

.

/heifer

If you consider 1aicing dairy beef, complete the followings

If wot, price = $__ 0

‘" bu/ton

110, variable cost/ton (pewer costs) of feeding hay §___ . /ton

311, Variable cost/ton (po~or costs) of feeding silage § . /ton
112, vVariable cost/ton (power costs) of feeding high moistuie corn § .
113, Selling price of dairy beet §__ fewt

114, Sclling weight of dairy beef 1bs.

115, Selling age of duiry beef __ronths

116, Variable costf/animal of raising dairy beef § ___« __aoimal/year

(Sce wotksheettfs)

76



* Production For the crops that you choose, £11l in the

Congiderations following:
Which of the following crop would See Worksheet
you consider producing: #2 Selling Average Present
Direct cost of Prico Yield in
Hay: (Choose mot more than three) Production/Acre ton - tons Acreage
‘Per Ton __ Tons
1., Alfelfa lay 117 118 119 120
2. Red Clover lay 21 122 123 24
3. Bromegrass Hay 175 V13 177 '!128
4, Orchardgrass Hay 129 130 13T 32
5. Birds Foot Trefoil Hay 133 134 135 136
6. Timothy Hay 137 138 139 140
7. Lespedeza lay 141 142 143 144
$1lagoys (Choose not mora than] xxx xXxx% xxx xX%XX
three)
8. ¥heat Silage o 249 ) xxx 146 147
9. Alfalfa Silage . 148 1149 150
XXX
10, Crass Silage 151 152 153
XXX
11. Corn Silage 154 159 156
XXX
12, Sorghrum Silage 157 - 158 169
) XXX
Gracn Chop: (choose not more ' ' T axx XXX XXX Xx%
than two)
13. Alfalfa green-chop 160 16l 162
XXX
14, Sorghrum-Sudan green chop 163 164 165
. XXX
15, Grass green-chop 166 167 168
XXX
Graint (choose not more than XXX XXX XXX XXX
three)
per buo | hu.
+16. Corn 109 170 1 172
17, Soybeans 173 174 175 176
18, theat 377 178 179 180 .
19. Oats 161 82 |83 . PB4 -
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hf..'.::':
Cae o424, HWorksheetr f#1

Annual Charge for Equipment, Machinery, and Buildings

e

Depreciaf}on on feeding system $ lyr.
Depreciap}on on housing and manure systems $ Iyr,
D;preciation on pilking system $ ./yr.
Depreciation on ;alf raising system $ Iyr.
Depreciation on machinery and equipment $ lyr.

* Total Depreciac{on $ Iyr.,
Insurance . $ ye.
Building:Repa;rR l $ .y
Interest:on Debts $ __j&r.
Hisccllanqpus Cash Expensecs $ lyr,

Tofal Cash Expenses £ Iyr.

*Total Annual Charge for all Equipment, Machinery, .nd Yuildingsy

$ Iyr.

*Enter this charge for question 0106,



i
Crop 51
Fertilizer and lime
Seed
Ch;micala
Fuel costs

Total

Crop £2
Fortilizer and lime
Seed

Chemicals

~ Fupl costs

Total

Crop #3
Fertilizer and lime
Seed
Chémicals
Fuel costs

Total

Crop 04
Fertilizer and lime
Secd
Chemicals
Fuel costs
Total

Crop 15
Fertilizer and lime
Sced
Chemicals
Fuel costs
Total

Crop 16
Fertilizer and lime
Sced
Chemicals
Fucl costs
Total

Worksheet 2

Direct Costs of Production

)

$ /acrelyr.,

$  Jacrelyr.
$_____Jacre/yr.
$ ___Jacrelyr,
§ __ Jlacrelyr.
$ ____ lacrelyr.
$ /acrelyr.
$  lacre/yr.
$ /acre/yr.
$ lacre/yr.
$ Jacrelyr.
§ /acre/yr.
$_____ [acrelyr,
$ lacre/yr.
$ . lacrel/yr.
$ /acre/yr,
$ Jacre/yr.
$___ lacrelyr.
$ lacre/yr.
§ lacre/yr.
$ /acre/yr.
$ /acre/yr.
$ __ Jacre/yr.
$ lacrelyr.
$ /acrelyr.
$ lacre/yr.
$_______lacra/yr.
$ /acre/yr.
$ lacrelyr.

$ _lacrelyr.

1 For crops that produce more than
with establishing the crop by tha number of expected years before resced-

Crop 77
Fertilizer and lime
Sced
Chemicals
Fuel costs

Total

Crop /18
Fertilizer and lime
Seed
Chenicals
Fuel costs
Total

Crop {9
Fertili{zer and lime
Seced
Chemicals
Fuel costs
Total

Crop #10
Fertilizer and lime
Sced
Chemicals
Fuel costs

Total

Crop #11
Fertilizer and lime
Seed

Chemicals

Fuel costs

Total

/acrolyr.

S

$ __Jacrelyr.
$_______ lacre/yr.
$ ___ Jacre/yr.
$ ______lacrelyr.
$ ______Jacrelyr.,
$ __ __Jacrelyr.
$ ___ lacrelyr.
$__ /acrelyr.
$ _ lacrelyr.
$ /acre/yr.
$ _______ lacre/yr.
$ ____lacra/yr.
$ /acre/yr.
$ ___lucre/yr.
$ lacrelyr,
$ .. _lacrelyr.
$_____lacrelyr.
$ . __ lacrelyr.
$.. _Jacrelyr.
$_____ [lacrolyr.
$ Jacrelyr.
$ _______ Jacrelyr.
$ lacrelyr.
$ _____ lacrelyr.

onc year divide the cousts associatud
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Worksheet #3

Varisble cost/cow in the milking herd (besides feed costs)

Vet and medicine $ 1 yr.

Breeding $ 1 yr.

Marketing ] 1 yr.

‘Miscellaneous $ 1 yr.
Total variable cost/cow $

Variable cost/heifer of raising replacements (besides feed costs)

Vet and medicine $ 1 yr.
Miscellancous $ 1 yr,
.Total variable cost/heifer $

Worksheet {4

Variable cost/steer of raising dairy beef (excluding beef costs)

Vet and medicine $ 1 steer
Marketing $ 1 steer
Miscellanecous $ 1 steer

!q,

Total variable cost/steer



Cection 1II

81

This cection nced only be completed if the farmer has good estimates
(Forage analysis, etc.) concerning the crops on his particular fam
Change only those antries which

vhich differ from the base plan.,
d4ffer from the base case.
«taken from the base plan.

Alfalfa Hay
* Red Clover Hay
. Bromegrass Hay

Orchardgrass llay

Birds Food Trefoi'l Hay

Timothy Hay
Pcspedeza Hay
Wheat Silage
Alfalfa Silage
Crass Silage

Corn Silage
Sorghum Silage
Alfalfa Green-Chop
Sorghum Green~-Chop
Grass Green-Chop
Corn

Soybeans

Wheat

Oats

Hilo

Barley

Pasture

Net Energy

Any entries remaining unchanged will be
1f there are no entries, go to section I1I,

‘Crude Protein Dry Matter
4 Therms/100 1bs 4
Our Plan Your Plan Our Plan Your Plan Our Plan Your Plan
201 202 203
15.b L1,5 90,5
204 205 206
13.5 %5.0 _|.. 88,3 1.
207 208 209
10,9 38.0 0.3
210 211 i
9.5 he, 0 88,7
213 214 215
2 1 45,0 9l
716 317 f—lo1s
1.6 3.8 fo.n
219 220 221
h,3_1. 3,0 . 89,1 .
P22 223 224
1,9 13,8 32,0
f25 220 227
¢.3 : 17.6 16,2
P28 229 307
h.0 17.9 ' 7.3 .
23) -i232 233
1,8 1.0 20,3 oo
234 235 236
1.4 13.0 25.0
237 238 239
h. 6 12.0 22.8
240, 254) 242
o3 e d e L A203 ) 208 1., .
HO—1ti 244 245
3.8 RIS -0/ 22,0 ..
D46 ) 247 248
9.1 N 80,1 5.0 - —om
49 250 251
37.9 87.6 0.0
52 253 254
13,2 80,0 805
255 256 257
12.0 80‘1 90.2
58 259 260
10,9 . 77.8 89,0
261 202 263
12,7 0.9 Ho l
1204 205 260
6.1 13,8 ?23.9




Purchased Hay
Soybean 011 Meal
Cottonsced Meal
Linsecd Meal
‘Corn Cluten Meal
'Urei '
¥Wheat Bran
Alfalfa Meal

Comnercial Protein
Supplement

Crude Protein Net Energy Dry Matter
. b 3 « Therms/100 lbs b4
Our Plan Your Plan Our Plan Your Plan Our Plan Your Plan
267 268 269
12.0 38.0 . 91.0
270 271 272
15,7 79.6 90, b
73
15,6 |2 16.6 |34 o3 {273
276 277 g
279 250 . 1
24,8 80.2 20,3 |*°
26?,0282 0. 233 100.0 [“*"
285 286
16.4 56.9 0.1 287
v 288 269 Z G0
17.7 47,1 92.7
291 232 293
36,0 _50, 100,
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Soétion 111

83

This section need only be completed 1f the farmer has good estimates
Change

only those entries which differ from the base plan. Any entries un-
changed will be taken from the base plan.

for the labor requircments for his own particular systems,

Labor Requ}rcment for Milking and Care for the Dairy Animals

Manure Disposal
1, None (cows on year-round
. pastute)
2, Scasonal haulout
3.

4.
Se
6.

Frequent haulout
Manure Pit
Lagoon

Your system

Required in
Fall & Yinter

Required in
Yarly Spring

Preparation' Clean up Fixed Time Additional
for of Per tine/cow
Milking: Milking Equipment Milking~ for Milking
hra/day hre/day  hrs/day rs/cow
1.  Stanchion with pipe-
" ldoe .54 .79 02 .09
2, Stanchion with pails .
e 1.09 .02 .11
3. Side-opening with
pipeline 54 29 61 . 057
4. Side-opening with ' .
pail .41 1,09 .81 .06
5. Herringbcne with pipe- .
* Jine .54 .19 .18 .05
6. Merringbone with pail
41 1,09 W22 .053
7. Your system 294 295 296 297
Hrs/month Hrs/month Hrs/month

Required in

Late Sprins & Summer

0. 0. 0.
14 4.14 .14
J64 R R
. L34 3
24 .24 .24
F'fs 299 300


http:Farly.rri.n7

Analyzing Your Report

Your report is prepared in two parts. A present plan is prepared based
on your vresent crop production and number of cows milked presently.

You should study this plan to sec if it rescmbles your nresent operation,
You may need to revise some input figures.

Table 1.

Table 2,

Table 3,

Table k.

Crop Production Schedule

A. Planting Schedule:
A planting schedule is reporied for all crops with the
period in vhich the crop was planted and the nuuber of
acres planted. (lote: Since hay and nay silane ia not
replanted cvery ycar, only that part that is planted is
reported. )

B. Horvest Schedule: .
A harvesat schcdule is reported for all crops with the
period in which the crop wus harvested, the nunber of
acres harvested, and the yleld per acre for that time
periodo

Profit and lLoss Statcment
All sales, including hay and grain for coerh crops, milk saleo,
calf sales, and cull cow nales, arc reported,

All expenses, including lend rent, hired lebtor, custom work
hired, crop production expenses, crop feeding expensen,
variable costs for covs and replacements, cost of purchased
replacements, and fixed costs, are reported.

CGross profit is the figure whlich the conmputer maximized in
obtaining your "Dest " plan., This is the anount which could
be divided anonr, the fixed cost xesourcea. (Hlote: Fixed
costs for cquirrent, rachincry, and buildingus anlso includes
insurance, building repairs, and interest on dcbts, After
paying thece expenwzes the rompinder would Le available for
paying off principal on debts,)

frojected Land Preparation Scheaule

The land preparation schedule glves an indication of when land
preparation should occur, (liote: lnte spring preparntion
indicctes planting may have been delaycd while finfching land
preparation. )

Projcected Labor Use
fhe sesnonnl labor is within the amounte you eaid could be
used in questions 32, 35, and 38,

Permanent Yabor used includes only the labor used on the
Ypood days". (f.c. LalLos used for livestock on non-fi.td
vorh duys §6 not lncludrd {n the total,)
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lble 5 .

etle 60

Projected Fecding Sichedule

The crops and concenirate feeds, which are fed to the dairy
herd, herd replacements, and duiry beef cattle, are reported
with the amount fed. The amount fed is reported in cach of
the three periods. The three feeding periods include: (a)
Fall - Winter - which extends from Oclober 10 to March 31,

173 days., (b) Spring - which extends from April 1 to June 1ll,
72 doys. (c¢) Summer - which exiends from June 12 to October
9, 120 days.

Value of Additional Resources

The resources which limited your plan arc tuken onc~at-a-time
to determine how much one added unit of the resourcc would be
worth. fThis indicates a "pressurc" toward increcased profit.

Usually more than one unit of ihe resource would add the stated
smount, or somewhat less per unit. Also, adiing two or more
resources al o time muy be very profltable, wut ticse Tlgurcs
are calculated for only one resource ot a iLime. 5ince .
most rcsources come in whole machines or a change in operation
which adds working hours or acres covered to each day, you
should make a revised plan Lo test the tolal effect of changes
suggested by this table,
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PURDUE DRIKY FARM MANAGEWENT AL1D

FOR CAZSE 1 RRM WNE

-(RLE 4, PRUSECYED CROP PRODUCTICN SCHLODULE BY PERIGODS

PLONTING RO+ ACRES

‘PERIGD

OFC o-MRCL E ) RBLE ST 14.

(PR2A-P Y EY Cislend 69,

TP B FH LRV IR ATVA § W 1 103,

R N R BRAN I LS 74.

FIRS ¢y () LR fICRES YILLD

WVESY (s

Wy W ot s 26. 7. 2¢TRS0)

prao-ny s SIL 17, G. 2CTNEA )

GLLPSYS (L] 9 G0 il 104. 43, GBLANIG)

ooV 0-paY 1 O N 21. 1343 SCEU/RGY

oTI0-NuY O St 1. TN AN Ead )

Nay 9-DCC 3 el 42, 137 HBUARLD

Mt Fi PUOEOTED T80, PRar T fiie Lass SHceT iy
GUYLET M Sttt e320 L NT 4 4 210 $ <0939
MILL crar el OGRS AT £ v S 4 aliaid
BAEY CALE SHLESC o2 FEGD 1 20, OnTn D 3 2754,
CULL CO SIPES ¢ 35 DUAD AT su, ity & Sdid,

TOIWW WS . o v v e e e e e e e e e e e
VEIRIMs 1 PusTs

VORY( L G ©F 7o 2 FRails T IoN $ 12182,
VARTNTLE OB @ Fose Gl §EFDING £ 2,

URES PULLTS D '
¢ U2 I NT 334, OO/CUTE 222,
11160, Vhmifen E sy FER Tl
[N RS RN T I Nl a N a P WIRH b B ) DI X
MISC. WWRIGNLE Tw | OF RAISING RE1L
¢ 10 PL T 4 20 aSRLPYE 364,
TOOL ADRINLLL (0SS

GRUSS PROCY T
FlsED COSIS
GHHED LD ¢ 300, eSS AT £ 45, 0027CKREIS 13500,
PERH N LR ¥ 6OuQ.
EQUICE i, LOsHIN Y D CUILDINGS T 20800
1010l TLNED CyLas

. ¥ 96964,

$ 21623

e o o oo

$ 75281

3+ 40300,

NET PRariY ‘E 34901,
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TABLE 3. FRGJILCTED LiND FREPARATION SCHEDULE
4. ACRES PRUFEGED 1IN FALL

204, ACRCS FREFERED TN EARLY SPRING
53, ACRES PPEMARED 1IN LAVE SPRING

TABLE 4, PRGIECTED LABOR LSE

SCASON PERMANCII  SCASGHIL  TRTAL
LASGRAIRS)  LIABORCHRS)  LIRORCHRE)

DEC 9-MrR34. a9t 0. 451,

AFR 4-MAVZD e, ) 288,

MAY2S-- UL 9 279, 0. @79,

SEPLE-DEC & a3, 0. €29,

' TOIAL, 19G7, o. 1987,

TARLE & PPAJECTED FEECING SCHEDULE

FEED AMBUNT FED BY SERSON 18TAL
FALL-WINTER SFPRING  SUMMER

ALFALF SIL 4  CTCNSD a4, 52, g7, 263,

CORN CEW ' 4357, 1812, 3064. 9230,

HIREN <CHD 43, 18, 31, a2,

il IRS 10.PURCHASCD FLED

~

TABLE 6, VALUE OF abLDITIONAL RESOURLLS

LAEOR SHINTRGE PREFAK-EVLN
PERIONS HNGE
DEC 9- MRS 24, 69
AFR 1-1v 23 24, €9
fIFRZ4- 1114 24, 69
M S o C4. 41
MAYeD~JLIHT 1 24, 69
CEPLG-Ck it 42,18
SEPIY-C) O 27,59

OCT10-107 R 24, 65



PURDUE PRIRY FRARHW MANRGEMENT RID
FOR CRZE 1 It) THO

feLE 4 PROJFCTED CROP PRODUCTION SCHIIDULE BY PERIODS

PLANY ING CREP ACRES

PLR1GD

APRRS-HINI A4 CARN SIL 52, :
AFRRS 1R 1o CORN 206.

HAYAS - Ved CLPN 81.

MLD=NNY23 SUVEEME 60.

PIRSTOL S Dl %y CROP NCRES  YIELD

B 1 LolE

SresoLT 9 CUl'N 185 475, G(DU/AC)
SLPEG-O0Y Y SUYLERNS én 49, UCCUARC)
OLTAN-NUY & O LH SIL 52, 19 4CINS/HC)
0L140-NWY & Lkl 102 122 ABUARD)

WELE 7 B CIED RHEHEL TROFIT Al L5 STHTENENT

CURN S ESC TTust LU Aar 8 2 L 1 8o3n2

HILK SEHESC  theamDud B9l 4 o 1124000

ROBY €O SHTESG s Wend A0 0w Dbt ()

CULL Cil &rds ¢ 28 HEnn NTdLG QU fsi) & 9984,

1an SLES . .. . . ¥ 217006,
VIt w1

VOIS ol o CFr OF CHel PESSHICT T 3 22752

VIR Lt Lo oy 5 60oF FRECDING T 4595

HHY Puae B0t COe o5 0 AT OD/THODE 2828

HISC VTt e wgsd For vl
CH1oa S /Y £ S o O g Su00,
COGT vF RITLOVEN 1T e aldtdir
¢ PULEPL OT £475 QO/RP)S 11400,
TOhL VHRIACLE (D505 $ 46980,

GROSS Pro-1T $ 4170106,

¥ Cos(s
CHNLD LRBD < 470 NCKES AT § 40, 00/HCLEYE 19000

PERMIHIHT LIOR £ 14000,
COUTTMENT, TACHINLR'Y, AND BUILDINGS $ 10000, °
fon. FIKED (O51S $ 43000,

Ny PRk $ 127106,



ELE 3. PROJICTED 1 AHD PREPARATION SCHFDULE
199, AILKCS PREFMRLD TN EARLY SPRING

1NBLE 4. FROJLCTED LALCR UsE

SRS PEFHANENT  SCASTHAL TOTAL
LACURCHNGD  LRCORCHRS) | ABORCHRS)

(e 9 R gp2 Q. 922,

firR 1-1Ve3 594, 0. 94,

Hrezs-JuL 9 564, 0. g4,

skp24-LEC 2 1727 o] 1223

TOTAI. 2402, 0. 2403,

WNE 9. 1 ROILEIED FLEBING SCHEDULE

nyD fHIOUNT FED L SERSON
FALL-UINTCR LIt SUTRER
fnynLeEn o CTRHSY 6 (] 0
PrieCHY Y D HHYCTOS) 242 0 0
CUiN SIL 1eNs) #0161 g4, 140
kN wih 0 TS § 2051
SOyt Al B 0. 3100 1632

AFLFLRS 113 PURLHASED TLED

TR E 6 VolUL OF ADDITIGHAL FLSOURCES

LABOR 4H0RTHLE PREAK-CVEN
PLRICOS WAGE
fibd 29 1AL 66 &3
AT Rl 224
SEPd- SR 124 14, 06

(DD ToHrY. ST HGE STORNGE 1S HORTH $ 1.06/T0N

TeTHL

1]
<43
900

4882
2932

89



PURDUE DAIRY FARM MANRGEMNENT AID
fOR CASE 'ARM THREE

1BLE 1 PRAJECTED CROP PRODUCTIOGN SCHEDULE BY PERIODS

fANTING CROP ACRES

FERIOD

1Ef- AR ALIALFA HY 8.

N 9-MAR3L ALFALF SIL 20.

Ao P2O-HYLd CukN 346,

wiyi5-11AY28 SOYBERNS 240

FIRSTCOR (ML YY) CRoP ICRES  YIELD

&YEST DATE

A S5-MANCE AL FALFA 1Y 5. 6. ACTHS/AC)
vP15-MNYoR FLFALF SIL 79. 12. @<THS/1C)
Ar29-JUNTL AL FALFA Y 28 9 G(TNZ/HC)
GP2S5-0LT 9 S RERNS 240 43 6CBU/ACY

SITA0 haY & CORN 155 173 2<BUAAC)

WY 9-DEC & COlN 191 127, 2¢EU/NC)

IWLE 2 PROJICTED GRntal FROFIT AND =5 STATEMENT

HAY CHIESC 29 [als AT ¢ el ) b 2340
carn SALCCY Z2040 B A £ 2 ¥ G512
SOYUERNES SRS A0t LI T ¢ 8 (1) £ G40
NILK SHEELSCO 12 200l B0 (T ¢ & D 1359476

EALY CHLE STOESC 126 HO D AII00 i irHd § 41339
QUL COt SRIES ¢ 2¢ HEAD AT. 24 00LECIL 4 Gvo0

TAUIL STLES . e e e . . . % 306198,
MIRZLE (oSTs

LOkD e C LI ACPLS AT 460 0038 5200
HIFED Ll C205 HFEZ RT £ 2 N0 i ys a2
CUSTONE MY MW STHS M 325 /T g ot
VERDVELE COST @F LEn yrac 110N $ 33%:E0
VAFIHELE L0 OF fo 0 TECDING T ceg

HISC VRl Intt € unag 10 oo,
C 140 Gl ny ot on/Cmn g 15400
NISC VHRIAPLE CulT ol HISING PLE
C oA el ar oo Nno Rl 215
COST OF REFHOLHE NTS Cunid T
' C 1L TLFL BT 200 O0SFTPYE 8578,
TOrGL varTui £ Lasrs ¥ 61573,

“SS FRCETT $ 244622,

F1UD Crars
WED LIt ¢ PEX FICPES AT 4 4S5, 00/ACRLY$ 34335,

PERIMNENT LA IR § 24000
FRULLIENT, ICHINLCRY, AND BUILDINGS £ 20000,
TOL FIVLD LS 5 78314

-t o

URROFTY £ 166287,



\ ).E 2. PROJECTED L.AND PREPARATION SCHEDULE

614. ACRES PREPARLD IN ERRLY SPRING

TABLE 4. PROJECTED LAROR USE

SEASON PERMANENT  SEASONAL TOTAL
LABORCH-S>  LACORCHRS)  LABBR(HRS)
PDEC O-iifiP 2] Sve 0 S7€.
AFR A-HAYZR 514 S0, S64.
MAY29-JUL 9 qu5 29, 4e4.
eCpeo-0CC © Q03 177 a7
TBTAL 2452 &n6 2709,
TRELE & PROJECTED FELDING SCHEDULE
FEED AMOUNT FCOD &Y SENS0N TOTAL
FALL-UINTER SFRING  SUMMER
ALFALFA HY CTENSD 70 9 45 149.
ALFALF SIL CTONSD 433 131 304, a17.
JRN EW $904 2407, 4095 12456

*REFERS TO FURCHRSED FLED

TRELE 6 VILUF OF ACDITIONAL RESBURCES

LLRGOR SHOPIAGE

ERENK-EVEN

PERIVDS MHAGE
MAYLS-HNY22 67. €0
SERID - bed 33. ¢4
CEFZS- ulT 9 29, 99
OCTiN-HuY 8 19, 57

YHE VALUE OF AM APDITIOHAL COW 1S $ 579, /COMW

9



PURDUE DAIRY FARM HANRGEMENT R1D

FOR CASE FARM FOUR

"

TABLE 1. P'ROJECIED CROP PRODUCTION SCHEDULE BY PERIODS

, PLANTTNG CROP fCRES

PER1GD

DEC 9-HaRXL P FALE SIL 7.

MAY 2-Ma%14 CoN SIL 6.

MAY 1-14%14 CSN 78,

HAYLS- HAYad SOvREnns 5.

FIRST (e OHLYY CROP ACRES VYIELD

HARVEST (411

MAYAS- M Sl SIL 28. 10 7QNS/AC)
MAY29 - TLERLER WY ooz 4. GCTNEZRAC)
SEP2S-U0) 0 CusN ev. 143 OLUARC)
SEPZS- QY I SuvYLERNS 59, 9 1CLUAHD)
QCTA0-1 ™ v CN ST 26. 17, GOIN-/1C)
OCTA0 Moty (ol 1. 141 0 U0
HNOY & It 2 CW N S0, ans QUG

TACLE 2 1eadECTED AL TROELT ANl LAGS STATLRENT
SOVDLMNG SALTSC N BU Rl 4 G uD 4 12528
HILK S LSC BIION LS A S Y 00 4 6615,
DAIRY 10l SLE=¢ 10 MO B0 1T '

LA Qu i) Tl i LT pnet € $ Senz
RAGY CALL SREESE 20 1170l AT Ln G fivhy 3 4302
CULL Cu'l SRLLS € 44 TSR0 ATASD Do fcdd 4 6200

W SlEs 0 0 00 oL e 92142
VARIACLE (nuTs

HIRED LriLaw C &G HRS AT 4 2 0D/t S 9
VARIOGL! CO%1 6F CRUP PROLLLY 10N $ 833,
VERIVELD CULT OF 1O | EDING § 2.8
UrE 14 FUNCHASE D

C v CHE AT 4 7 LasCiNDS 41040
MISC WHRINII D CLY FEd (sl
CO A Mol B 1I0M 0000 1e 7000
MISC, WNRIALLE COst v FRIsIing ki
C IV R fir & 2% Gofo /s 350
VARIADLC COST OF 07 DL 1S Dol ey Cugr-
COA5 BOnD 35T 4 &5 0 D 242

TOIAL VORINDLL (st $ 416745,
GROSS PROCTT & °hd2e.
)

FIXED Cun(g
GUNED LAND ¢ 267 [0S AT $ 40, O0-ICHEY$ 10520

PERMANERT L R £ 10000
EGUU LT, HASIbs ey, anD GUILDINGS & 7500,
VCHHL FIRED 3208 $ 28020,

5 00 0y A S Bw e

MET FROELT £ 47407,

92



TAOLE % PROJICTED L.OND PR:PAKN) TGN scnrouLe

47, AORES 1CPAD TR OFALL
118, ACRES PPl D IN LERLY SPRING

TABLE 4. PROVICTLD LAkl USE

SLNSBH FERINUNT  SERTIMGIL TOTAL
LAECROGHRL)  LABERGHES)  LADORCHRS)

PEC 9-ItitRe) 3486 . 356,
fFR 4-linyog 2o, 5] 233,
HAY29-JUL 9 151, 0. 161
SEL24-DIC & LSG, i8. 573,

TOTFI. 1317, 26, 1343,
TABLE §  FROJILIED FLFDING SCHEDULE

!

FEED AHOUNT FEO LY SENSON TOTAL
' FALL-HINICR  SPKING  SUICR
fILFAl Frtiy QONS) g 0 0. 8.
fLFALE 31, sz 103 57. 95 275,
CoxN S C10H5) 191 o 134 405,
Cr RN Uy X035, 1659 2765, 8410,
+URCA U1 6?7 20. 46. 141,

(REFERS TO FURCHEHSED (1 ED

IABLE 6 VALUL GF Ao TTERL RESOURLES

LADOK SHURTALE ENERK-EVEN
PCIRIGDS HRGE
M 2 1Y 63. 30
MAY LS 1 ive.s 39. 61
SEFa 100y 18 79
SEF«S-00T 9 13. 66

THE YALUE OF' i ACLDYTIONAL CoM IS ¢ 400, ZCON
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PURDUE DPAIRY FARH NANAGEWENTY AID
FOR CASE 1 ARM FIVE

TNBLE 1. FRGJECTED TROP FRODUCTION SCHEDULE BY PERICDS

PLANTING CROP fiCRES

‘PERICGD

FEB-1irnRe A FALFR I 10,

CEC 93 [ FALF SIL S.

MY 4 Wuv3d Gl SIL 12.

MY 4 his 1 Curl 86.

M2 -Juhi L Cuild Y4,

FIRSTI L GHLY) CROP ACRES VYIELD

HARVEST [lr

HAY LS e 3 GEEALFA 1Y 23, 6. ACTHEA .,
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APPENDIX D



Table D-1 - "Good Days" Weather Datd, {25)
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D:cember 9 - Moven 31
April 1 - April 30

May 1 - lay 14

May 15 -~ May 28

May 29 - June 11

June 12 - June 25

June 25 = July 9

July 10 ~ July 23
September 10 - Septemler 24
September 25 - October 9
October 10 - lovember 8

November 9 = December 8

34,4
11,2
4,28
n,0
6.6
6.6
6,06
6.6
7.3
7.45
14,77
17.44
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