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ABSTRACT

PROFITABLE REORGANIZATIONS OF REPRESENTATIVE

FARMS IN LOWER.MICHIGAN AND NORTHEASTERN INDIANA WITH

SPECIAL EMPHASIS ON FEED GRAINS AND LIVESTOCK

by Curtis Franklin Lard

The principal objective of this study was to determine optimal farm

organizations that would indicate profitable adjustments for representative

lowerIMichigan and northeastern Indiana farms having potential for producing

feed grains. beef cattle and hogs. Linear programming was used to ascertain

optimal farm organizations under varying prices for corn. hogs and beef

cattle subject to the resource restrictions found on the representative

farms in a survey covering 1960 data. Three price levels. low} medium and

high were assumed for corn. hogs and beef cattle in the analysis.

Representative farms were delineated by size and type of farm. Size

of farm was defined in terms of total acres operated. while type of farm was

determined by the enterprise contributing the greatest percentage of gross

income in 1960. Farms were classified as Large, Medium and Small farms and

as Livestock. Cash Crop. Cash Grain and Dairy farms.

The analysis was performed for two phases and for two geographic

areas. Phase 1 was the traditional linear programming model with land and

associated durable resources assumed fixed. Phase 2 permitted variation

where profitable in land and durable resources whose acquisition prices and

salvage values differ. Separate analyses for the Thumb-Saginaw Valley and

for the South Central (including south central Michigan and northeastern

Indiana) areas took into account differences in soil productivity. urbaniza-

tion, land prices and crops grown in the two areas.



Curtis Franklin Lard

The general conclusion of the study was that farms in the studied

areas similar to the representative Cash Crop. Cash grain and Dairy farms

could profitably specialize in beef and hog production under the conditions

assumed in the study. More specific results were as follows:

1. The representative farms studies were not organized to maximize

profits.

2. Many resources were not fully utilized on the representative

farms in 1960.

3. It would be profitable for a large number of Michigan and north-

eastern Indiana farme to increase their production of beef and pork and feed

their bane produced feed grains to such livestock rather than selling feed

grains.

h. The results indicate expansion in feed grain acreages in the

Thumb-Saginaw valley area and a reduction in forage crops and dairying.

5. The indicated expansion in beef and hogs would require large

investments in livestock facilities. Also, the indicated expansion in

beef implies a very large increase in demand for feeders.

6. Further use of credit on farms similar to the representative

farms would be profitable .

Since this study only considered the production side of the picture

at the individual farm level, all the above conclusions must be conditioned

by the undetermined.price impacts of widespread adoption of the conclusions.

IA later phase of the NC-Sh Study, of which this thesis is a part, will con-

sider these price impacts.
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MENTION

Ian: perplexing problue are encountered by feed grain and live-

stock far-ere. Specialisation. technological advance. and the poaaihle

cvercod‘bent of reeourcee to production are acne of the neat eignificant

developmte facing feed grain and liveetock fanera. The causes and effects

of theee developente vary ooneiderably free one state to another and even

free one fan to the next. he ueual effecte are lower fare product pricee.

nladjuetlente in production. and non-optilal allocation of reeourcee that

lead to lower incuee to far-era.

In order to help define. alleviate and/or eolve acne of the above

lenticned prehlue. eeveral atatee in the North Central region are obtain-

ing belie information with reepect to underlying factora which affect the

eupply of feed grain and liveetook. The inveetigation reported in thia

theeie ie a portion of the effort put forth in Michigan to aearch out cone

of the crucial aapecte which affect the potential for feed grain and live-

etoek preduction in thie atate.

m Regional can? of which thie theaie 1.. a part 1. concerned

with eupply and demand prohleaa aeeociated with the feed grain-livestock

coupler. he winery objectivee of the Regional Stuw are: (l) to

eetilete optical farm reeouree uee and eupply reepeneee of hen am beef

in repreeentative fare aituatione: (2) to eatinate total ~ production of

 w V—Y

1n; m Central Regional etudy entithd. new); Reeponee and

gags-cute for he. and Beef Cattle Production“ (hereafter referred to aa



hogs and beef and patterns of resource use for the North Central states and

for the nation; an! (3) to determine the production situations and the areas

or states in which specified quantities of pork and beef would or could be

produced most efficiently under various projected levels of demand and prices

with a given level of technology.

For similar agricultural areas that cross state lines. cooperative

efforts among these states have been developed. Michigan State University

01.3.0.) cooperated with Purdue University in the south central part of

Michigan and the northeastern part of Indiana. M.S.U. is responsible for

analyzing the data from this area. Also. M.S.U. cooperated with Ohio State

adversity (0.3.0.) in the southeast corner of Michigan and northwestern

Ohio. In this area. M.S.U. personnel were responsible for taking Michigan

schedules. while 0.8.0. had responsibility for analyzing the data.

The study reported in this thesis is an extension of the NC-54

effort: nevertheless. it is only a part of M.S.U.'s contribution to the

study of the problems associated with the feed grain-livestock couples: and

adjus‘blents in this sector of Michigan agriculture. In addition to this

study. a functional analysis of feed grain and livestock farms is being

carried out, a tine series analysis of the national feed grain-livestock

complex is being conducted. an aggregative study of the results reported

in this thesis is planned. and "outlook type" work is being carried out.

so b

Since 1952. large quantities of feed grains have been added to

COVOment storage and the North Central region has been partially res-

ponsible for this surplus feed grain production. Michigan is a contri-

butor to this feed grain surplus area. Farmers have been producing more



feed grains than utilized by feed grain consuming units. In 1960, Michi-

gan farmers sold 38 million bushels of their 91 million bushel corn crop.

In 1961. they sold 41 million bushels of corn from a total crop of 102

million bushels.l Some of this corn was purchased by Michigan farmers. but

most of it left the state.

The acuteness and the complexity of the national feed grain pro-

blem were brought into focus during 1961. At that time. a U.S. Feed Grain

Program was initiated to reduce surplus production. The Feed Grain Program

has been ani is a step toward reducing: (l) the stock-piling of surplus

feed grains and (2) the costs of storing and storage facilities. Neverthe-

less. present stock-piling and storage costs give rise to several problems

and questions which must be faced by the feed grain producer. the livestock

prOducer. the consuming public, grain handlers. agricultural policy makers.

and others.

In Michigan and northeastern Indiana where labor is quite expensive.

some of the relevant questions are: (1) Should these areas produce their

meat requirements or should they produce and export grains and import meat

produced with cheaper labor in other areas of the United States? (2) Since

Michigan is in the "channel of flow" for beef and pork to the Eastern markets

and since it has a surplus of feed grains, would it not be economically

feasible for the feeder livestock to stop off in Michigan to be fattened

out on their way east? (3) What are some of the economic adjustment

potentials for the feed grain-livestock complex?

 

1U. s. Department of Agriculture, Eield and Seed Crgps Producggn.

Em Use, gag Sges Vglue. by StatesI 1260- l. Statistic Reporting Ser..

Crop Reporting Board, Washington. D. 0.. May. 1962.



Farms in Michigan have been changing rapidly. particularly in recent

years and in the southern part of the state. Farms have been sold, rented,

expanded and taken over for urban uses. Some farmers have started working

off the farm while renting or selling their farmland. while other farmers

have become part time farmers while holding down industrial jobs.1

Several other. sectors, in addition to the feed grain-livestock

sector. of Michigan agriculture are involved in this complex of problems.

The dairy sector is a market for the feed grains. as well as a competitor

with the hog and beef sectors for factors of production. Several crops are

competitive with feed grains ”for .the land and other resources. .Some crops

under certain conditions may either compete with feed grains and/or supply

lay-products which are used as livestock feed. For example, sugar beets in

the Thumb and Saginaw Valley produce by-products which are used for livestock

feeds while they compete with feed grains and other crops for land and other

resources. A study of sugar beet production is being carried out by M.S.U.

under a U.S.D.A. contract.2 These aspects indicate the interrelatedness and.

interdependencies which exist in agricultural problems .

Earl Heady and Alvin Egbert made a study of the interregional com-

petitive production of wheat arr! feed grains.3 They state. ". .. .a methodological

_

3-H. s. Milt. "Part-TimeFarming," Michigan Farm Economics. Depart-

ment of Agricultural Economics, April and May, 1955, and Ralph Locmis, ‘

"Part-flue Farming in Michigan.“ Mterly Bulle%n. Vol. 44. pp. 644-53,

Michigan Agricultural Experiment Station, May, 19 2.

zRobert A. Young. An mic Stu r the Eastern et 3

M. Ph.D. thesis in preparation. Department of Agricultural Economics,

Michigan State University.

3mm o. Heady and Alvin c. Egbert. "Programming Regional Adjustments

in Grain Production to Eliminate Surpluses." gurnal of [arm Economics. Vol.

ms pp. 718.33s More 19590



appraisal such as that reported here"1 to indicate that their study was

methodological; however, they also state, "Later in the article we provide

empirical indication of the regional shifts in grain production which might

be desirable if annual output were brought in line with an assumed level of

deman ."2 They reported in the section, "Empirical Indications of Regional

Production Patterns," of their article that their models specified that

Michigan withdraw from grain production. They divided the grain producing

area of Michigan into two regions (one included the Thumb and Saginaw Valley

area) and both areas were shown to have few possibilities for grain produc-

tion. However. their conclusions appear questionable because of the assumed

conditions and data used in the analysis. This is particularly true of the

region which included the Thumb-Saginaw Valley area. By contrast, other

studies have shown cash grain farming to be a profitable endeavor in this

area. Hildebrand3 found feed grain production to be profitable in this area.

Dvorak'su and Brooke's5 findings agree with those of Hildebrand for the Thumb

and Saginaw Valley area.

The present investigation is a more intensive and detailed study of

the Thumb and Saginaw Valley area, south central Michigan area, and northeast

 

1Ibid.. p. 719.

2Ibid.. p. 719.

3Peter E. Hildebrand, Farm Organization and Resource Fixity: Modifi-

cations of the Linear Programming Model. unpublished Ph.D. thesis, Department

of Agricultural Economics. Michigan State University, 1959. .

“Frank E. Dvorak; Programming the Organization and Capital Use for

a Cash-Crop Farm in the Saginaw Valley and Thumb Area of Michigan, unpub-

lished M.S. thesis, Department of Agricultural Economics, Michigan State Uni-

versity. 1959.

5David M. Brooke. Marginal Productivities of Inputs on Cash Crop

Farms in the Thumb and Saginaw Valley Area of’Michigan, unpublished M.S.

thesis, Department of Agricultural Economics, Michigan State University, 1958.



Indiana which should aid in answering some of the above mentioned questions.

Objectives and Procedures

The main objectives of this study can be outlined as follows: (1)

to determine optimal organizations of representative farms in certain parts

of Michigan and Indiana; (2) to evaluate the competitive relationships of

various enterprises; (3) to assess the effects of the adjustments indicated

by the programmed solutions; and (1+) to provide data and conclusions (a) to

help derive supply relations for representative farm.situations and (b)

for aggregation over an enlarged area encompassing the major production areas

in the North Central region.

The analytical technique employed in an effort to accomplish the

above mentioned objectives involve the use of linear programing analysis.

The procedures involved in carrying out the study included: (1) surveying

specified farming areas in Michigan and Indiana; (2) using the data collected

in the field survey to define representative farm situations; (3) programming

representative farms using taro different models; and (4) assessing the

results of the study.

fleas Stygied

The DIG-51+ Study for Michigan includes more areas than are reported

in this thesis. The areas (totaling 21 counties) included in the entire

study are: Thumb and Saginaw Valley area of Michigan (hereafter referred to

as the Thumb area). south central area of Michigan. southeast corner of

Michigan. and the northeastern part of Indiana (see Figure l). The main

aphasia of this thesis is on (1) the hub area and (2) the south central

part of Michigan and the northeast part of Indiana. treated as one area.

The resulted presented for the South Central area include the northeastern
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Indiana area. The fruit area in western Michigan and the dairy area near

Detroit which are potential grain producing areas were omitted. Also. the

northern part of the lower peninsula and the upper peninsula were not included.

The climate does not vary a great deal over the areas studied. The

amount and frequency of rainfall during the growing season is just slightly

greater as one moves north from Indiana to the Thumb.1 The growing season

is about 2 weeks shorter (about one week in both the spring and fall) for

the Thumb than for the extreme southern edge of Michigan, but this makes

little difference since crop varieties grown are adapted to such weather.

However. there is usually one extra cutting of alfalfa for hay or silage in

the South Central area. This is taken into account in the model. The dif-

ference in the severity of the winter is debatable. but no real significant

differences exist between the Thumb and South Central areas which would

affect techniques of production. Winter is about 10 days longer in the

bulb if one uses the date of the last freezing temperature in the spring as

an indicator.

The real differences between the Thumb and the South Central areas

are soilszand extent of urbanization. The Thumb area has dark colored

Humic-Gley soils which require tile drainage but have high natural fertility.

These soils include Sims. Kawkawlin. Capac, Iosco, Wisner and Essexville.

 

1North Central Regional Publication No. 115, Precigltation Prob-

aggges in. go Neath Central States, published by University of Missouri.

Agricultural mperiment Station, Columbia. Missouri. July. 1960.

2The following references were used in studying the soils of Michi-

gan: (l) S s of the North Centr Re on of the United States. North

Central Regional Publication No. 7 . Published by Agricultural Experiment

Station, University of Wisconsin. Madison, Wisconsin. June. 1960; (2) J. C.

Veatch. A Map of Michigan Soils, on file in Glenn L. Johnson's office; and

(3) E. P. Hhiteside, I. F. Schneider and R. L. Cook. Soils of Michi an.

Special Bulletin 403. Michigan Agricultural Experiment Station, 1952.



The soils included are very similar to Brookston and Conover in their soil

management and drainage problems. They are clay loams or loams that are

imperfectly or poorly drained. The major type of farming is cash crop. In

the South Central area there are light colored Podzolic soils, with.Miami,

Conover and Hillsdale being the main ones of this group. These soils are

much less productive than the Thumb soils but have fewer drainage problems.

Thus. one finds less intensive cropping programs. In the South Central area,

the major types of farms are general. dairy and livestock.

The South Central area is much more influenced by urbanization and

industrialization than the Thumb area. Land values in the South Central

area tend to be bid up as a result, whereas in the Thumb area the land price

is more affected by high valued cash crops which can be grown on the land.

Earnings from.high valued cash crops such as sugar beets and dry beans are

capitalized into the value of the land.

The differences in productivity of the soils, the crops which can be

grown in the two areas, urbanization and land prices made it necessary to

make substantial changes in the linear programming model from.one area to the

other.

The farms in the South Central area tend to be larger in land area

than the Thumb farms. Based on the data collected in the survey for this

study. the South Central farms averaged 204 acres of total land and 172 acres

of cropland, while the Thumb farms averaged 162 total acres and 150 acres of

cropland in 1960.

Order of Presentation

In Chapter II, a brief resume of previous studies employing linear

programming and other models is presented along with a general description
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of the model used in this investigation. The two phases of the linear programm-

ing analysis of this study are defined. Also, the assumptions made for this

programming model. criticism of previous applications of linear programming,

and the research methodology of this study are presented in Chapter II.

Chapter III presents the representative farm situations delineated in

this study and the variables used to stratify the farms. Special attention

is given to the variables used in setting up representative farm.situations

and to the use of such farms in the linear programming analysis. The kinds

and levels of enterprises and resources found on the representative farms are

presented in this chapter.

The linear programming model is described in Chapter IV. This

chapter presents the activities and coefficients used for the Thumb and South

Central areas. The distinctions are also made between the model for each

area and for each phase in this chapter.

The programmed optimal solutions for the representative farms are

presented in Chapter V. Attention is given to the major factors which

influence the kinds and extent of the programmed adjustments in the organiza-

tion of farms. In this chapter, comparisons are made between the resulting

optimal organizations of the representative farms for Phase 1 and for Phase

2. In the last part of the chapter. an assessment is made of the effects of

varying certain durable resources on the optimal organization of farms.

The study is summarized and the conclusions are drawn in Chapter

VI. In the final section of the chapter, implications are indicated for

farmers in the study areas and further uses of the results of this study

are suggested.



CHAPTER II

THE GENERAL MODEL, ASSUMPTIONS, AND RESEARCH METHODOLOGY

Linear programming is used in this study to work with the theory of

the firm. with special emphasis on resource fixity. The programming model

uses profit (gross income less variable cost) as the goal to be maximized.

Profit is not the only goal important to farmers; nevertheless, in general

it is a major motive inciting farmers to produce. The individual farmer's

desires, resources owned and/or controlled, type of farm, management abilities,

family, etc., have very important effects upon profit maximizing and optimal

organization or adjustments of farms. Richard Dayl refers to profit maxi-

mizing under the above mentioned conditions as "constrained profit maximiza-

tion.“

The programming model is patterned after the Lakes States Dairy2

model with more detail on hog and beef production and less on dairy. There

are two major differences: (1) Private credit is added in the first phase of

the model and (2) acquisition and salvage of major durable resources are

added in the more complete second phase of the model. Glenn L. Johnson3 and

 

lRichard Day. "An Approach to Production Response," Agricultural

Economics Research. Vol. XIV. No. 4. U.S. Dept. of Agriculture. Econ. Res.

Ser.. October, 19 2, pp. 134-148.

ZDean E..McKee, "Input-Output Data, Linear Programming Model and

Optimal Organization of Representative Farm Situations in Lower Michigan,"

Department of Agricultural Economics. Michigan State University. East

Lansing. July, 1961.

3Glenn L. Johnson, "Supply Function - Some Facts and Notions,"

A cultural Ad ustment Problems in a Growin Econo , Edited by E. O.

Heady. et. a1. (Amos: The Iowa State College Press. 1958).

ll



12

Clark Edwards1 have developed the idea of resource fixity. V. E. Smith2

first attempted to apply the theory in a programming model. The idea of

endogenous determination of resource fixity was treated in more detail by

Hildebrand.3 The differences between the programming model in this study and

others will become more apparent as this chapter proceeds.

Formulating the Modgl

The general research program for the Michigan NC-54 project makes use

of a farm survey, linear programming, functional analysis, time series

analyses, and "outlook type" work. The first two are reported in this

thesis and the others will be combined with these at a later date and

reported elsewhere.4

The details of the farm survey will be discussed after a presenta-

tion of the general model within the context of which the survey was developed.

The Linear Programming Phases

The linear programming model in this study is referred to as Phase

1 and Phase 2. Phase 1 includes activities for crops, labor, hogs, beef

cattle, dairy, and credit with land fixed at the levels indicated by the 1960

survey data for the representative farms. Phase 2 allows the farm size and

 

lClark Edwards, Resgurce Eixity, Credit Availability and Agricultu_ral

Orgagizatign, unpublished Ph.D. thesis, Michigan State University. 1958.

, 2V. E. Smith. "Perfect vs. Discontinuous Input Markets: A Linear

Programming Analysis," Journal of Farm Economics, Vol. 37, Aug. 1955. p.

533.

3P. E. Hildebrand. op. cit.

“Michel Petit and Glenn L. Johnson are responsible for the other

parts of the over-all study.
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associated assets to vary, while an extension of Phase 2 allows further

variation in the land resource. The model as defined in Phase 2 differs from

Phase 1 only in that land, labor, and machinery resources are allowed to vary

and the model selects the optimal level of these resources in Phase 2. This

procedure allows the levels (supplies or stock) of these resources to be

determined endogenously rather than following the more usual method of

arbitrarily assuming them fixed. In other respects. the model for Phase 1

is identical to those for Phase 2.

The theory of fixed assets1 incorporated into Phase 2 is as follows:

An asset or resource becomes fixed when the following condition is met:

Px acquisition 3 MVPx : P salvage,
X

where x.is the resource, ancquisition.is the price for acquiring more of

the resource. Px salvage is the disposal price, andMVPx is the marginal

value product of x in production. When the MVPx is greater than the acquisi-

tion price for x, it is profitable to expand the use of x (or quantity of x

varies upward). When the MVPx is less than the salvage price, it is profit-

able to reduce the use of x (or the quantity of x varies downward).

Hildebrand2 used this procedure and modifications in examining the

stock-flow problem and the discrete unit problem involved when considering

the possibilities of varying durable resources.

 

1Glenn L. Johnson. "The State of Agricultural Supply Analysis,"

Journal 9; £535 Economics, Vol. 42. 1960. pp. 44l-h51. and Clark Edwards.

”Resource Fixity and Farm Organization," Journal of Farm Economics, Vol.

“1. 1959. PP- 747-759.

2P. E. Hildebrand. op. cit.



l4

Assumptions and Background

The NC-54 analyses are being carried out with 1970 as the target date

and 1966 the focal point. Hence, the prices and conditions are assumed to be

those expected to exist on the average for the period 1963-1970.

The usual linear programming assumptions were made.1 In addition, the

following assumptions were made for the model in this study: (1) Farm

managers' present average managerial ability will be improved; (2) the cur-

rently known and commercial applicable level of technology is assumed rather

than just currently used technology; (3) the current credit institutions and

methods of financing used for agriculture will continue; (4) all prices except

those varied in the analysis (corn, hogs and beef prices) are projected to

1966 on the basis of current trends; (5) the input-output coefficients

involved are consistent with the assumptions concerning managers and technolo-

gies; (6) government price support, production control, and demand expansion

programs will continue in essentially their 1962 forms; and (7) problems of

inflation and deflation will not be considered.

Different Approaches

The problems associated with supply responses and adjustments in

agriculture can be and should be attacked from several angles. Many approaches

have been employed by investigators to seek answers to such problems. Among

these techniques used, the following are the most important ones: linear

programming, budgeting, aggregate time series, functional analysis, and out-

look and projected trends. Linear programming is the one examined in the

 

1E. R. Swanson, "Programming Optimal Farm Plans: in Farm Size and

Output Research," Southern Reg. Coop. Series, Bull. 56, June, 1958, pp. 47-

57.
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paragraphs which follow. What are some of the strengths and weaknesses of

this approach to studying supply and adjustment problems in agriculture?

The brief critique which follows is not necessarily aimed at the linear

programming technique itself but at previous applications of the technique.

Careful study and evaluation of past studies, which have employed

this technique, warrant the general conclusion that many studies have been

unrealistic. How have studies using linear programming been unrealistic?

The following is a partial list of the shortcomings and some suggested I

improvements in the application of this technique.

1. Many inputs or resources (at the micro level) have been assumed

fixed when.in reality it would be economic to vary their use. Among the

variables (inputs) which researchers have assumed unrealistically fixed are:

land, capital assets, and working capital. Also, applications have not made

sufficient allowance for hiring different kinds of labor (including managerial

labor) and selling different kinds of labor (operator and family labor). This

problem can be overcome, in part, if the program is permitted to determine

endogenously which inputs should be fixed.

2. Applications have not taken into account the full range of credit

opportunities and the cash flows within the year (period of time in which the

farm.operations are carried out) for the farm firm. When the use of these

resources is restricted, the adjustment potential is limited.

3. Applications have been based on commercially available modern

technologies and methods but not necessarily those that farmers, in general,

were adopting and using.

4. The magnitude of the solutions for many activities goes beyond

the assumptions of the model and the coefficients, i.e., output levels are

n0t»in the range assumed for the input-output coefficients.
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5. The optimal organizations as indicated by linear programming

analyses often result in fractions of inputs and enterprise levels which are

impractical, i.e., the problem of non-integer solutions. There is a method,

integer programming, which is being developed that will partially overcome

this problem.

6. Many of the activities used in programming problems are mutually

dependent, which may lead to impractical combinations of enterprises in the

programmed optimal organizations.

This list is not exhaustive, but is an indication of some of the more

perplexing and important shortcomings. Clark Eiwardsl has presented some of

the shortcomings of linear programming and classified them according to their

origin. The first two of the above list are partially treated in Phase 2 of

the model, defined in Chapter IV.

Research Methodolog

The problan under investigation and the objectives of this study were

delineated in Chapter I. In order to answer questions and attain the object-

ives, it was necessary to collect and/or assemble the data needed to analyze

the situation.

Sources of Data

Although the problem being studied determines the kinds of data

needed, the form and extent of the data may vary with the type of analytical

techniques employed to do the analyzing. Since linear programming techniques

are used in this study, data were required on farm organization, production,

 

lClark Edwards, "Shortcomings in Programmed Solutions to Practical

Farm Problems,” Journal of Farm Economics, Vol. 43, May, 1961, pp. 393-401.
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and resources. There are several sources for some of these data such as:

Michigan Farm Mail-in-Account records, previous farm adjustment studies,

farmers themselves, etc. Major reliance had to be placed on surveys as this

was the only source of current data on representative farm situations that had

a measure of statistical accuracy. The farm resource, production and organi-

zation information were obtained by surveying farmers located within the

study areas. (See Figure 1 for the delineation of the areas studied.)

The extensive and detailed enterprise budgeting information needed

for constructing the input-output coefficients was difficult to obtain. Thus,

budgets and technical coefficients underlying the linear programming model

were either (1) assembled and synthesized from information gained from meet-

ings with personnel from the applied and technical agricultural sciences or

(2) obtained from research publications (the credits and sources for such

information are given in Chapter IV under the specific information presented).

Sample and Sampling Procedures

The population from which the Thumb and South Central samples were

drawn was defined to include economic class I through IV farms as defined by

the U.S. Census1 in 1959, excluding specialized poultry, truck, fruit and

horticultural farms. The farms surveyed from this population furnish the

information for defining the representative farms used for programming in

this study. The population was stratified before the samples were drawn

on the basis of geographic area for the purpose of taking into account dif-

ferences that exist in soils, type of farming, and metropolitan influence on

 

1These included all farms with value of gross sales exceeding $2,500.

Poultry, fruit, truck and horticultural farms were excluded if over 50 per-

cent of their farm sales were of these products.
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agriculture. These and associated factors are assumed to have significant

effects upon adjustments in the feed grain-livestock complex.

The Thppp.area population from.which the sample was drawn consisted

of a set of townships that not certain soil specifications. The general

criterion for inclusion in the survey was that the soils be adapted to cash

crop farming (see Chapter I, Areas Studied). Selection of the soil series to

be included was made in consultation with personnel of the Soil Science Depart-

ment of’Michigan State University. If at least 70 percent of the farm land

area (exclusive of urban areas) in the township were adapted to cash crop

farming, the township qualified for the universe.

The sampling rate or quota was set by the NC-54 Research Methodology

Subcommittee. In order to describe adequately the farm.population for any sub-

area in a state, the Subcommittee stated that at least 100 farms would be

required. Since the number of townships needed to meet this sample quota

was very small, the townships meeting the soil specifications were divided

into four groups of equal numbers. This permitted uniform geographic sampling

of the area. From each group of townships, two townships were drawn at random,

i.e., eight in all. Within each selected township, two area segments compris-

ing two contiguous square miles each were drawn at random. All farm.operators

whose farmsteads fell'within.this sampling unit and whose operations met the

other criteria, outlined above, were interviewed. Another specification

allowed further sampling if the 100 farms were not completed by the time these

sampling units were surveyed. This specification was to repeat the same

sampling procedure used to obtain the first sampling units. The qualifying

townships are listed by county in Table 1 in Appendix A.

The South Cppppal population, from.which the sample was drawn, con-

sisted of counties with soils adapted to growing feed grains and cash grains
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(see Chapter I, Areas Studied, for the soils included). The specification

necessary for the counties to quality was the same as for townships to

qualify in the Thumb area except that the percentage of farmland adapted

to cash crops was set at 60 percent instead of 70 percent. The qualifying

counties are listed by state in Table l in Appendix A.

The area sampling procedure was not used for the South Central area.

The Thumb survey was coordinated with another M.S.U. study, and the South

Central survey was coordinated with the Indiana NC-54 study. The sampling

procedure for the South Central area could have been used for the Thumb area;

however, A.S.C.1 records were used for the South Central area sampling to be

consistent with the sampling procedure used by Purdue for the northeastern

Indiana area.

In the South Central area the farm unit basis sampling procedure was

used. A list of farms by counties was available from the A.S.C. records.

These records are arranged alphabetically by townships moving from.the north-

east corner back and forth to the southeast corner of the county. The town-

ship in which to start was selected at random, as well as the first farm to

sample within the township. The number of schedules or farms needed, by

size category, was specified before the samples were drawn. In order to

meet the Regional specification (that farms should be stratified by size and

type and no cell (size-type) should have less than 10 farms) 1954 and 1959

U.S. Census of Agriculture data were inspected. That inspection indicated

(1) a scarcity of farms over 200 acres in size in the South Central area,

(2) that farms were approximately equally divided among cash crop, dairy,

 

1Re£ers to Agricultural Stabilization and Conservation Service,

U.S. Dept. of Agriculture Records are in the county offices.



20

and livestock, and (3) the size distribution of farms varied by counties.

It was decided to draw a random, disproportionately stratified sample with

respect to size of farm but proportionate with respect to type of farm.

The disproportionate sample was to be drawn by first sampling propor-

tionally until the expected required number of farms was obtained for the

two Smallest farm size strata, less than 100 acres and 100 to 200 acres,

respectively. After these strata were filled, further sampling was to con-

tinue until the expected minimum number of farms was obtained for the statum

above 200 acres in size. However, as the surveying progressed it was found

in.most counties that, unexpectedly, the large farm strata filled first and

the small strata filled last. This indicates that farm consolidation has

been progressing rather rapidly in the South Central area of Michigan.

The South Central sample quota or size was determined to be a minimum

of 150 farms, with 100 from.Michigan and 50 from Indiana. One hundred qualify-

ing farms were drawn from.Michigan and 58 from Indiana.

Schedule and Interviewing

1 was developed to be used in collecting farm.manage-A survey schedule

ment and production information from the farmers. The main.data needed were

resource inventories, production patterns and expenses. The questions were

open-ended and arranged according to major resources. These data were col-

lected by personal interview with the farm operators. The interviewing was

done by this researcher and other Department of Agricultural Economics per-

sonnel in the summer of 1961 for 1960 data. Schedules were completed and

edited in the field. If a farmer were not at home or could not grant the

 

lA copy of the schedule used in this study is included in Appendix C.
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interview at that particular ttme, the interviewer was to make three return

calls. If the schedule had not been completed by then, that farm would not

be a part of the sample. Refusals had more effect on the sample in the Thumb

area than in the South Central area because there was no procedure for

replacing farmers in the Thumb area who refused to be interviewed. Also,

a farmer who refused could affect responses from others in that two square

miles sample segment. Since the farms were close to each other, the farmers

who refused might talk to other farmers and influence their answers to ques-

tions and/or their decision to cooperate with the survey. In the South Cen-

tral sample, if a farmer refused to be interviewed, the next farmer on the

list was interviewed. A refusal rate of approximately 5 percent was

experienced in the Thumb sampling. In the South Central area, the refusal

rate was.much lower but was not calculated.

Coding, Tabulating, and Use of Computers

After the schedules were completed and the surveying done, the data

were coded and tabulated for IBM punch card operations. The resource invenp

tory'infbrmation was used to derive resource restrictions for representative

farms. The production patterns and.major enterprise information were used to

classify farms by type. The production, inventory, investment and expense

data will be used in performing functional analysis. The information on

punch cards concerning major farm characteristics was compared in order to

seek further stratification of farms.

The linear programming computing was carried out on the Control Data

Corporation 1604 computer at Minneapolis.



CHAPTER III

DEFINING REPRESENTATIVE FARM SITUATIONS

This chapter presents justifications for using representative farms

in this linear programming analysis which is followed by a discussion of

variables used in delineating representative farms. In the next section,

some cautions are indicated that should be helpful in setting up representa-

tive farm situations. In the final section of this chapter, the representa-

tive famms delineated in this study and their 1960 resource bases and enter-

prises are presented.

In carrying out the linear programming analysis in this study, it

was necessary to define representative farm situations. The method of programm-

ing representative farms was chosen because: (1) The cost of programming

every farm would be prohibitive; (2) even though the solution to a represent-

ative farm may not be applicable to a specific farm, the representative farm

probably has characteristics that allow the solution to be an approximation

for many farms; (3) it allows a questionable degree of aggregation of results;

and (h) it can be used to estimate points on a supply relation which can be

aggregated with others to furnish some information about the aggregate supply

relation.

ortant Variables

when defining the representative farm situations, it was essential

that the farms be grouped on the basis of the most crucial factors that

affect adjustment.

22



23

A priori stratification of farms in this study was made on the basis

of land area since the quantity of land was believed to restrict adjustment

possibilities. The Thumb sample was classified by total acres of land

operated in 1960 into the following size groups: 120 acres or less, 121 to

180 acres, and over 180 acres. The South Central sample was stratified by

size of farm before sampling, also. The size of farm for this area was

based on total acres operated in 1960, using the following breakdown: less

than 100 acres, 100 to 200, and over 200 acres. The differences in the farm

size categories for the Thumb and South Central areas stem from the institu-

tional arrangement of 40, 80, etc., parcels of land in the Thumb and the

Census classification of farm sizes used for the South Central area in

developing the sampling procedure.

Initial type of farm also restricts adjustment possibilities for

farms since resources, skills and information are not perfectly substitutable

from one enterprise to another.

Several other variables are important when defining representative

farms such as: age of operator, education, family labor force, operator off-

farm job, not worth, etc. In addition to the above mentioned variables,

credit, preference of the farmer, etc., are important. If one decided in

advance of sampling that some other variables were more important, a more

detailed classification than used in this study might permit more accurate

estimation of responses. Nevertheless, the method of defining representa-

tive farms would still have the problems of applicability and aggregation of

the results. Orlan Bullerl in.his study of fruit farms in southwest and

 

1Orlan Buller, The Effects of Changes in Technology and Increasing

wage Rates on the Organization of Tree Fruit Farms in Michigan, Ph.D.

thesis in preparation, Dept. of Ag. Econ., Mich. State Univ., 1963.
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western lower Michigan has used other variables than those used in this study

to classify the farms. He stratified farms by age of operator, size of family

labor force, and net worth as a major determinant of farm size in order to

obtain representative farm situations. His central objective was to evalu-

ate the effects of changes in technology and increasing wage rates on the

organization of tree fruit farms.

Using Representative Situations in Analyses

Even though the use of the representative farms permits limited

statistical aggregation and flexibility in application, there are many

unrealistic aspects associated with its use. It becomes impossible to group

farms such that no important factors vary significantly within the class.

For example, consider a Large Cash Crop representative farm (classified

by size and type). The farms making up this "statistical average" farm.may

vary in such ways as (1) one farm.may have 100 acres of sugar beets and the

necessary equipment and none of the other farms making up the representative

farm has any, or (2) five farmers in the stratum may be over 65 years old

and the others less than 30, or (3) two farmers may have 100 tons of silo

capacity and the others have none, or (4) net worth may vary widely and,

hence, ability to finance adjustment varies, etc.1 Unrealistic situations

which result and response information may need careful interpretation.

When essential variables that would have the greatest effect on responses

are omitted while classifying farms by size and type alone, the answer or

response given by the programs will be incorrect. Hence, the usefulness of

such representative farms in analysis is limited for predicting agricultural

 

1In many cases, these situations can be removed or "averaged out”

by increasing the sample size.
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adjustment. Thus, such considerations must be taken into account when

interpreting the programming results of this study.

Re resentative Farms Delineated in This Stu

The representative farm situations defined in this study are:

Small, Medium and Large Livestock farms; Small, Medium and Large Cash Crop

farms; and Small, Medium and Large Dairy farms. Farms (by U.S. Census

classification) were grouped into the three types on the basis of the main

enterprise or the enterprise contributing the largest percentage of gross

income in 1960. In all other situations, if at least 50 percent of the 1960

gross income came from livestock or cash crops or dairy, the farm was clas-

sified as that particular type.

The above classification of farms by size and type outlines the

representative farms in this study. Data from farms making up these classes

(cells or strata) were used to determine the initial resource restrictions

which define the representative farm situations. Thus, the representative

farms delineated in this study are defined by size and type, while the

resource restrictions are the statistical averages of the resources used by

the farms falling in the size-type classification. Another defining character-

istic used was the enterprises found on these farms in 1960.

In the Thumb area, not enough observations were obtained on live-

stock farms to have a class of such farms. Only four livestock farms occur-

red in the sample. The dairy cells (size by type) had only seven farms each

which was less than the specified miniumum of 10 (every representative farm

stratum was supposed to contain at least 10 farms to be adequate to describe

the agriculture for that group). With this being the case, the Small and

Medium Dairy cells were grouped to form a representative farm situation. The
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size-type classification for all qualifying farms is presented in Table l

which follows below.

TABLE l.--NUMBER OF FARMS IN EACH SIZE-TIPE-AREA CLASSIFICATION

 

 

 

 

Type : Thumb-Saginaw Valley Area : South Central Area

of : Size of Farm, Acres : Size of Farm, Acres

Farm :120 or less:lZl-180:overl80: less than lOO:100-l99:200 and over

Cash Crop 30 24 21 10 18 16

Livestock l l 2 12 17 18

Dairy' 7 7 7 10 27 30

 

.Many enterprises and farms were considered to be atypical and would

not have any appreciable effects upon supply responses of hogs, beef cattle

and feed grains. These were dropped from the analysis. The enterprises not

considered were specialty crops, poultry, sheep, nursery crops and specialty

livestock. Likewise, specialty farms were excluded. When inventories of

specialty crops and livestock occurred on the qualifying farms, these were

liquidated and their value was made available as cash for that farm in the

programming analysis.

Enterprises and Resources

The enterprises on the various representative farms are related to

the type of farm. There were differences with respect to crops grown in

1960 from.one type of farm to another. In the Thumb area, the largest crop

acreages on cash crop farms were (in order): (1) dry beans, (2) wheat, (3)

corn, (h) sugar beets and (5) small grains. The Dairy farms had higher

proportions of their land in corn and hay than did the Cash Crop farms. A

comparison of crop and livestock enterprises by representative farm situa-

tions for the Thumb area is presented in Table 2.
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TABLE 2.--ENTERPRISE LEVELS BY REPRESENTATIVE FARMS IN 1960 - THUMB AREA

 

  
 

 

 

: Unit : Cash Crop : Dairy

: : Small : Medium : Large : Medium : Large

Crops

Corn Acre 9 14 41 22 73

Sugar Beets Acre 6 13 18 1.5 10

Other Row Crops Acre O l 2 l O

Soybeans Acre 4 3 6 4 0

Dry Beans Acre 39 64 91 7 53

Wheat Acre 15 22 39 ll 32

Small Grains Acre 6 l4 16 10 29

Hay & Rotation

Meadow Acre 3 10 15 41 111

Livestock

Dairy Cows Number 1 l 6 21 41

Sows Number 1 1 1 2 O

Feeder Cattle Number 0 2 4 2 7

Beef Cows Number 0 O O O O

Laying Hens Number 59 19 58 72 0

Land

Rented In Acre 19 58 154 30 101

 

In the South Central area, the principal crops (measured in acres)

on the Cash Crop farms were, in order: (1) corn, (2) soybeans, (3) wheat,

(4) hay and (5) small grains. Again, the Dairy farms, as well as the Live-

stock farms had higher proportions of their cropland in corn and hay than

did the Cash Crop farms. The data for crop and livestock enterprises for

the representative farms in the South Central area are presented in Table 3.

The resource inventories on these representative farms are considered

to be more important than their enterprises. It is not too difficult to

shift from growing corn and hay to growing more soybeans, but it is difficult

to convert dairy facilities to beef or hog facilities. Thus, the resource

inventories are expected to have a substantial influence upon the extent and
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kind of adjustments which can be made. The resource situations, by representa-

tive farms, are presented in Table 4 for the Thumb area and in Table 5 for the

South Central area. .

Both the quantity of a resource and when the resource is available

are important. Thus, labor is broken down into periods 1 to 6 where:

Period 1 - December, January, February and March

Period 2 - April and May

Period 3 - June and July

Period 4 - August

Period 5 - September to October 15

Period 6 - October 15 through November 30

This breakdown is based on the seasonal work pattern of farms growing cash

crops. An attempt was made here to group the labor such that crucial and

slack periods would be more distinct. Periods 2 and 3 are the planting,

cultivating and wheat harvest times. Periods 5 and 6 make up the harvest

season and fall planting time. Periods l and 4 are usually the slack

periods.

The levels of the resources in every case, except for hog and beef

facilities in the Thumb area, are based on farm averages. In the cases of

hog and beef facilities for the Thumb area, the restrictions were calculated

on the basis of the buildings and facilities present on the farms, because

in most all instances, there were no livestock (other than dairy) but there

were always buildings and facilities.

The annual cash restriction is the not available for farm operations.

Appropriate charges have been deducted for living expenses, annual short

term and long term debt payments, and real estate taxes. The labor res-

trictions have been reduced by the amounts of labor used for overhead in
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TABLE 4.-ARESOURCE RESTRICTIONS FOR REPRESENTATIVE FARMS - THUMB AREA

 

 

 

 

: : Cash Crop Farms : Dairy Farms

Resource Restrictions : Unit : Small : Med.‘ Large : Small- : Large

° : : ,- : Medium :

Bean Acreage Limit Acre 31 44 52 38 121

Corn Acreage Limit Acre . 31 44 52 38 121

Permanent Pasture Acre . 2 3 16 8 ‘ 46

Sugar Beet Acreage Limit Acre ' 6 9 9 ' 2, 9

Wheat Acreage Limit Acre 14 15 17 ll 25

Annual Cash Account $ 272 2,237 8,228 2,393 7,837

Real Estate Mortgage $ 14,169 16,623 17,624 12,466 40,358

Chattel Mortgage g 2,272 2,605 4,685 4,472 10,707

Private Credit 2,300 2,100 5,300 2,300 3,800

Farm Labor Period 1 Man hrs. 1,053 1.252 1.646 1,348 1.969

Farm.Labor Period 2 " 514 608 795 609 891

Farm Labor Period 3 " 618 670 870 654 972

Farm.Labor Period.4 " 311 350 487 329 469

Farm Labor Period 5 " A 384 429 572 422 600

Farm Labor Period 6 " 375 ‘ 422 581 429 622

Operator Off-farm Work Hours 1,264 563 613 446 0

Family Off-farm.Wbrk " 201 683 1,556 340 934

Cropland Acre 62 89 105 76 242

Fewer & Tillage Capacity Acre Cap. 243 _ 278 427 282 411

Grain Harvest Capacity " 81 108 121 76 113

Corn Picking Capacity " _27 28 61 57 95

Silage Harvesting Capacity " 2 6 - 12 14 29

Hay Harvest Capacity " 13 29 29 71 100

Sugar Beet Harvest Capacity " 10 25 38 19 14

Sugar Beet Transport Capacity ” 9 16 23 10 27

Silo Capacity ' Tons 10 27 ' 64 103 242

High.Moisture Crop Capacity Tons 0 0 27 27 119

Beef Housing Animal 6 9 10 5 5

Beef Feeder Lomeechanization " 6 9 10 5 5

Beef Feeder High " " O O 0 O 0

Beef Cows Head 0 O 0 ' O 0

Milk Cows " l 1 10 22 41

Dairy Facilities Cow' 0 O 4 25 38

Central Farrow Sow 2 3 3 3 2

Portable Farrow’ Sow' 0 O 0 O O

Confinement Finish \ Head 14 18 54 14 12’

Portable Finish . Head 4 4 8 0 0

Milking Labor .Man hrs. 1,253 1,418 1,868 1,442 ' 2,048

Managerial Labor Oper. hrs. 2,604 2,948 3,879 2,995 4,253

Land Rented In Limit Acre 19 58 154 30 101
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operating the farms (see Table 2 in Appendix A for the overhead labor require-

ments).

The initial resource restrictions for cash and different sources of

credit were estimated as follows. The annual cash resource was composed of

cash on hand, near cash assets, and feeder livestock and crop inventories

valued at current prices. Value of breeding herds was excluded from this

variable. Also, any debts against crop and feeder livestock inventories were

subtracted from the annual cash resource. The initial amount of the real

estate mortgage resource was estimated at 50 percent of the current value

of land holdings minus any outstanding debts against such assets. If the

farm.were owned outright, the model allowed real estate credit equal to 100

percent of the land holdings if only other real estate were purchased. The

initial level of the chattel mortgage resource was defined as 60 percent of

the current value of breeding livestock plus 50 percent of the current value

of the machinery inventory less outstanding debts against such livestock and

machinery. The private credit resource was defined as the funds that farm

operators thought they could borrow from individuals, exclusive of public

credit institutions "over and above" amounts that could be obtained from all

public sources of credit. The initial level of this restriction was the

simple average of the private credit that farmers thought they could acquire.

The level of the restriction on land contract credit was determined by the

value and characteristics of land for sale by land contract. A further

explanation and the functioning of these credit resources will be presented

in Chapter IV.



CHAPTER IV

THE LINEAR PROGRAMMING MODEL

Farm adjustments involve changes in farm size, as well as changes in

enterprises. Two general types of adjustments may occur: (1) intensive and

(2) extensive, and a third may be more likely, which is a combination of both

1 and 2. The intensive adjustments involve investment and expansion in live-

stock enterprises. These adjustments entail the use of capital for expanding

the hog, dairy and beef cattle enterprises on existing land area.

At the extensive margin, adjustment is made by expanding land

operated or farm size. Farmers may increase farm size (land area) by renting

additional land and/or by purchasing additional land. Whether or not a farmer

can and will acquire additional land depends upon several economic and non-

economic variables that surround the acquisition of land. Land may be

unobtainable by a farmer. First, tracts must be reasonaly accessible to the

farmer to farm and economic to acquire. Second, the mobility of land

associated durable resources is also an important factor in farm expansion

and contraction. There are many other important factors which influence

changes in farm sizes. When one farm expands, another or other farms must

be contracted or disappear. Thus, farm adjustment studies involve changes in

farm size and farm.numbers.

Adjustments along the intensive margin, where the land area per farm

is fixed, are studiedin Phase 1. Phase 2 considers the same activities as

Phase 1 plus additional ones dealing with varying the land area. The only

essential difference between the two phases relates to the activities and
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restrictions associated with acquisition and disposal of land and associated

durable resources. This will become more apparent as this chapter progres-

ass.

This chapter continues with a discussion of price projections and

products studied. Following that, activities, coefficients and resource

requirements are presented and discussed (by major groups of activities) for

each phase and each area. In each section of the chapter, some of the dele-

tions and differences in the model for each phase are discussed by areas.

Products and Prige Projectionsl

The principal products being studied are corn, hogs and beef cattle.

The prices of all products and inputs, except corn, hogs and beef cattle, are

projected prices for the period 1963 to 1970, with 1966 the focal point.

These projections were made on the basis of current trends. The prices for

inputs and products are presented in Table 5 in Appendix A.

The corn price was used as a basis in estimating hog and beef prices.

On the basis of current feed grain supplies, the position of the Federal

Government with respect to corn prices and the positions taken by various

farm groups, it seemed unlikely that the corn price would rise above the 1961

support price level of $1.20 per bushel. The high corn price (average

national price) was set at $1.20. The low corn price was set at $.80 per

bushel; this is near the free market price projections contained in the

Ellender Report, Senate Document No. 77.2 The middle price for corn was set

 

1J. N. Ferris of the Dept. of Agricultural Economics of Michigan

State University was very helpful in the process of developing these pro-

jected prices.

2Report from the U.S. Dept. of Agriculture and a Statement from the

Land Grant Colleges, IRM 1 Advisory.Committee on Farm Price and Income

Projecgigns, 1960-65, Senate Document, 77, 86th Congress, 2nd Session (Jan.

20, 19 0 .
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halfaway between these two extremes, at $1. Using these national prices,

prices for each studied geographic area were computed on the basis of the

differentials. The 1961 price support for corn in the Thumb area was four

cents above the national support price. Thus, the three assumed price levels

for this area are $1.24, $1.04 and $.84 per bushel. The 1961 price support

for the South Central area was two cents above the national support price

which leads to prices of $1.22, $1.02 and $.82 per bushel for this area.

Hog prices were derived by using the above projected corn prices

times the 1955-60 average hogmcorn price ratio of 14.8 to 1 (based on Chicago

prices for barrows and gilts). This period was chosen for two reasons:

(1) The period reflects one complete cornuhog cycle and (2) the period reflects

recent seasonal marketing and price patterns. The hog prices were then

adjusted by seasonal, quality, class and geographic differences based on

historical patterns. In addition, adjustments were made for marketing charges.

The resulting prices were $16.57, $13.73 and $10.89 per cwt. for the Thumb

area and $16.82, $13.98 and $11.14 per cwt. for the South Central area.

The projected beef prices were derived by the same procedure with an

average beef-corn ratio of 20.8 to 1 based on the 1950 to 1960 period. The

national average corn price and the Chicago price for choice steers were used

to calculate the ratio. Seasonal, class, marketing charges and geographic

differentials were used to adjust the prices. The resulting prices were

$24.31, $20.20 and $16.08 per cwt. for the Thumb area and $24.56, $20.45 and

$16.33 per cwt. for the South Central area.

Phase 1 of the Model

Phase 1 of the model treats land and associated resources as fixed.

The linear programming model used for the Thumb area differs from the one used
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for the South Central area in the activities associated with crop production

and the sale prices of corn, hogs and beef. The costs of renting land and

hiring seasonal labor differ, also. Since this is the case, the model for

the Thumb area (hereafter referred to as Thumb model) will be presented and

only the differences in the model for the South Central area (hereafter

referred to as South Central model) will be given.

Thumb Area

The model is presented by the major activity groups such as crops,

etc. The activities, resource requirements and net revenues are discussed

and presented by sections of the linear programming Tableau (the Model).

These sections are presented as numbered tableaus throughout this chapter.

All blanks in the tableaus refer to zero entries or coefficients.

Crop Actiyitigs}

The crop and crop transaction activities included in the Thumb model

are dry beans, corn (which can be harvested for grain, as high moisture corn,

or as silage), buy corn, sell corn, produce meadow (which can be grazed by

livestock or harvested as hay), substitute hay for pasture, buy hay, sell hay,

product oats, sugar beets, and wheat. The activities and their resource

requirements and net revenues are presented in Tableau I. In all tableaus,

negative signs in front of revenues indicate incomes and no signs indicate

costs, while negative signs preceeding the coefficients within the tableaus

refer to adding to the resource and no signs indicate using the resource.

 

1The crop enterprises and input-output coefficients were developed

through seminars and consultations with K. T. Payne, M. H. Erdmann and S. C.

Hildebrand of the Farm Crops Department and L. S. Robertson of the Soil

Science Department, Michigan State University.
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Bean acreage (equation 1) was restricted to 50 percent of the cropland

on the representative farms due to the assumed rotation for the Thumb area.

The row crop limit (equation 2) was estimated on the basis of current rota-

tion and cropping practices of the farmers. Corn acreage was restricted to

one-half of the cropland or the 1960 acreage, whichever was greater. The wheat

acreage was limited to 15 acres or the 1960 acreage, depending upon which was

greater. The initial levels for the capital restriction and the cash

restriction were the same for a given representative farm, but the distinction

between these two restrictions is made when the production and credit activities

affect these restrictions. The capital equation is defined as the cash on hand

plus borrowed credit from which full purchase prices for inputs and other J

resources are drawn. The cash equation operates as a liquid cash resource from

which current operating expenses and only the down payment, in the case of

investments, are drawn.

In the Thumb model the bean activity (Pl) refers to dry beans. This

activity nets $93.30 and uses one acre of the bean limit, $4.89 capital and

cash (equations 14 and 15), 10.71 man hours of labor for the year (which is

distributed by periods used), one acre of cropland, and one acre of the row

crop limit.

One acre of standing corn (Pé) uses one acre of the corn acreage

limit, $10.05 capital and cash, 5.59 hours of labor, one acre of cropland,

one acre of row crop limit, and furnishes one acre of standing corn which can

either be harvested for grain (P3) or high moisture corn (P4) or silage (P5).

These activities use up resources and furnish some dry grain, high moisture

grain and silage which can be consumed by the livestock enterprises. Only

dry corn can be sold. 1UJ.other crop activities use and furnish resources

in a similar way. Thus, similar interpretations apply.
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Credit Activities

The group of credit activities for the Thumb model includes: surplus

cash to savings account, borrowing real estate mortgage, borrowing chattel

mortgage, and borrowing private credit. These activities are stated in

Tableau 2.

TABLEAU 2.--CREDIT ACTIVITIES FOR PHASE 1

 

 

 

 

 

: : : . Borrow z—Borrow : Borrow

Equa- : : : Savings :Real Estate: Chatte1:Private

tion : Description : Unit : Account : Mortgage :Mortgage: Credit

No. : : : P : P : P : P

: 18 z 19 : 20 g 23

: $ : $fi_ : $ : ng

WUE $ “004 e055 007 e0“?

14 Capital $ 1 -.945 ~.93 --953

15 Cash $ 1 —.945 "-93 -.953

16 Real Estate Mortgage $ 1

l7 Chattel Mortgage $ 1

19 Private Credit Limit $ 1

23 All Chattel Mortgage $ 1

 

The savings activity (P18) returns four cents per dollar deposited

and uses $1 of capital and $1 of cash. The real estate mortgage credit (P19)

costs $.055 per dollar of credit and adds $.945 capital and cash while using

up $1 of the credit limit. Chattel credit (P20) costs $.07 per dollar bor-

rowed and furnishes $.93 to capital and cash. This activity uses one unit

of the chattel mortgage (equation 17) and one unit of the all chattel mortgage

limit (equation 23).

The real estate mortgage borrowing is limited to 50 percent of the

gross real estate value less all outstanding debts against real estate. The

initial chattel mortgage restriction limits the representative farm to 50

percent of the value of machinery, equipment and to 50 percent of the value

of livestock except feeder stock and hogs. The all chattel mortgage limit
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equals the initial chattel credit limit (equation 17) plus the chattel which

can be borrowed against corn produced on the farm. This restriction was

introduced to prevent the representative farm from acquiring 100 percent

credit on feeder stock unless the farm had the corn or feed to feed the stock.

Such credit availability is not unusual.

Labor Activitigg

The labor activities in Phase 1 of the model provide for hiring

seasonal labor by periods of the year. These activities hire labor to add

to the family labor (equations or restrictions 24-30) if the family labor

supply is used up and it is profitable to do so. The units are defined in

terms of man hour equivalents or operator hours. It was assumed that on the

average, one hour of seasonal labor would equal .6 hour of operator labor.

These activities are presented in Tableau 3.

TABLEAU 3.--SEASONAL LABOR HIRING ACTIVITIES - THUMB AREA

 

Hire Seasonal Labor

 

 

 

 

 

Equa-: : : (man hour)

tion : Description : ”Hit : Pd. 1 : Pd. 2 : Pd. 3 : Pd. 4 : Pd. 5 : Pd. 6

No. : ' - P25 - P26 : P27 - P28 - P29 - P30

m $ 2.02 2.02 2.02 2.02 2.02 2.02

14 Capital 8 2.02 2.02 2.02 2.02 2.02 2.02

15 Cash $ 2.02 2.02 2.02 2.02 2.02 2.02

24 Annual Labor Man hrs. ml -1 -1 -l -1 -1

25 Period 1 Labor Man hrs. —1

26 Period 2 " Man hrs. -1

27 Period 3 " Man hrs. -1

28 Period 4 " Man hrs. -1

29 Period 5 " Man hrs. -1

30 Period 6 " Man hrs. -1

Land Activity

In Phase 1 land was held constant at the 1960 acreages. However, the
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farm is allowed to rent land by a land rent-in activity. The farm is allowed

to rent in the same quantity of land as it was in 1960.

The land rent-in activity costs per unit varies with the price of the

crops grown since the rent is on a share basis of one-third and two-thirds

(one-third to the landlord for rent). One acre of the land rent in activity

is treated the same as one acre of owned cropland in all other respects in

Phase 1.

Beef Cattle Enterprise1

The possible beef enterprises included in the model are presented in

Tableau 4 by activities (P64 through P95). There are essentially two sets

of beef activities with one using silage and the other not using silage.

They differ only in the coefficients of the corn equivalent. roughage equiva-

lent and corn silage equations. One set of these livestock activities is

based on rations which include only corn equivalents and roughage equivalents,

and completely omits corn silage. The second set is based on rations includ-

ing corn equivalents, roughage equivalents, and corn silage in which the sub-

stitution of corn silage for both corn and roughage equivalents is taken into

account in.the specification of the coefficients.

 

lThe bud ets for the beef activities were developed from.the follow-

ing sources: (lg "Beef Coefficients for NC-54," assembled and prepared by

G. E. Schuh. Agricultural Economics Department. University of Purdue,

Lafayette, Indiana, 1962; (2) K. T. wright, "Cattle Feeding Economics,"

Quarterly Bulletin, vol. 44, No. 4. Agricultural Experiment Station, Michi-

gan State University. East Lansing, Michigan, May 1962; (3) "Nutrient Require-

ments in Beef Cattle," Publication 579. prepared by the Committee on Animal

Nutrition of the National Academy of Sciences-National Research Council,

washington. D.C., 1959; and (4) Hugh E. Henderson, "Beef Feeding Programs--

Annual Feed Requirements," Fact Sheet for Michigan Agriculture, Michigan

Agricultural Ekperiment Station. East Lansing. Michigan. These activities

were presented to applied agricultural scientists for their evaluation.

J. A. Hoefer and H. W2 Newland of the Animal Husbandry Department of Michi-

gan State University were very helpful in setting up these activities. Also,

Farm.Management personnel of the Dept. of Agricultural Economics at M.S.U.

were very helpful in formulating these activities.
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Within each set, there are two levels of mechanization or feeding

facilities; low and high, allowed in the model. Low mechanization corresponds

to the conventional methods (by and large the ones found on surveyed farms in

1961) of feed handling used in conjunction with beef feeding enterprises (P65

through P79). High mechanization (activities P80 to P87) corresponds to

metered feed handling and conveyor systems for distribution to the feedlot.

The beef activities provide for the possibility of a beef cow-calf

enterprise (P64) and several alternative methods of feeding out these calves

and/or purchased feeder calves or yearlings. The various feeding systems

include: (1) Calves fed on drylot; (2) calves fed on pasture; (3) calves

fed on a deferred feeding system; (4) dairy calves on drylot; (5) dairy

calves on pasture; and (6) two possible drylot yearling (beef steers and

dairy steers) feeder systems that differ only by time of year the animals

are fed out. In the model. the possibilities for the purchase of feeder

calves is included (P90) and to sell raised feeder calves (activity 91) or

these raised feeder calves can be fed out through one of the possible calf

feeding systems. Activity P92 refers to the sale of a specific grade of

beef (choice steers) marketed at a specific point in time within the year.

Beef cow herd expansion and liquidation are handled by activities P88 and

P89, respectively.

Equation 59 is in effect an intermediate product equation for beef

which accounts for the production of beef from all the alternative beef

activities. In order for one equation and one activity to handle beef sales,

the beef is measured in a standard unit. Price was used as the weight to

convert the output of the various activities to the standard unit. In cases

where feeder calves or yearlings are purchased. only the net gain put on the

animal is counted as beef produced and for sale. However, the purchase price

of the purchased feeder is included in the model since the opportunity costs

of the capital must be taken into account.



49

Dairy Enterprisel

Phase 1 includes dairy activities representing the (a) stanchion milk-

ing system, currently most prevalent, (b) parlor-loose housing arrangement.

(c) expansion and contraction of the dairy herd, and (d) investment in new

capacity or facilities for both types of milking systems. The Grade A produc-

tion alternatives, parlor and.stanchion.differ only with respect to labor and

investment requirements. The dairy activities are presented in Tableau 5.

Each unit (1 cow) of the Grade A production activity produces 11,500

pounds of milk (3.5 percent fat corrected milk), .475 of a deacon, .225 of a

cull heifer. .25 replacement heifer. and 300 pounds of a cull cow (a 95per-

cent calf crop, 2.5 percent death loss on replacement heifers until first

lactation, and a 25 percent culling rate for cows were assumed).

The Grade A.stanchionand parlor systems were not alternatives in the

same problem since in reality mixed facilities are not a common practice.

Also, stanchion systems are not recommended for farmers going into dairying.

In addition, it was agreed by the NC-54 Committee that dairying would not be

treated in detail since the Lake States Dairy Study was in progress. If the

representative farm had Grade A stanchion dairy facilities, it was allowed

the choice of producing under a stanchion system and investing in more

stanchions. If there were no Grade A facilities on the representative farm,

the parlor alternative was the system introduced into the model. .

One unit of the dairy production activity (P96) uses 38 cwt. of corn

 

, lThe budgets for the dairy production activities were derived from the

following sources: (1) H. J. Anne and L. M. Day. "Effects of Herd Size on

Dairy Chore Labor," Bull. 449, Minn. Agri. EXpt. St., St. Paul, Minn.; (2)

E. I. Fuller and H. R. Jensen, "Alternative Dairy Chore Systems in Loose

Housing." Bull. 457, Minn. Agri. Expt. St., St. Paul, Minn., Feb. 1962; (3)

K. T. wright, "Dairy Feed Costs and Returns." Agri. Econ. Mimeo. 874, Dept.

of Agr'. Econ.. Mich. State Univ.. East Lansing, Mich., July, 1962; and (4)

consultations with K. T. wright and C. R. Hoglund of the Agr. Econ. Dept..

and L. D. Brown, D. Hillman and‘w. J. Thomas of the Dairy Dept. of M.S.U.
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equivalents. 5.4 tons silage, 2.77 acres permanent pasture, 3.28 tons hay

equivalents. 79.27 man hours of labor (distributed by periods 1 through 6),

one cow} and one unit of dairy capacity. One unit of the activity nets

$396.33 and furnishes $198 which can be used for operating expenses (increases

capital and cash by $198) and 3.55 cwt. of beef to be sold through the stan-

dard unit beef activity. Activity (P97), parlor system, differs from (P96)

in the labor requirements. Activities (P98) and (P99) provide the possibility

for expansion or contraction of the dairy herd. The net revenue in these

activities is the average annual depreciation of the cow, not including the

young stock. The entries in the cash and capital equations in these activities

include the requirements for the young stock as well as the cow.

The investment in new stanchion or parlor facilities is provided for

in activities (P100 and P101). These activities have net costs or revenues

which are composed of annual charges, and the full cost per unit is given in

the capital equation with only the down payment occurring in the cash equa-

tion. Activity (P106) provides for the transfer of dairy housing, without

additional costs. to beef housing when dairy housing is not used by the

dairy production activities.

Swine Enterprisel

In the model, the hog activities include (1) different combinations

(activities P108 through P119) of central and portable one-litter sow systems,

I

1The budgets for the hog production activities were prepared from the

following sources: (1) "Hog Coefficients," assembled and prepared by E. R.

Swanson, Agr. Econ. Dept.. Univ. of 111.. Urbana. Ill.. 1962; (2) "Funda-

mentals of Swine Nutrition." by J. A. Hoefer, Animal Husbandry Dept.. Mich.

State Univ.. East Lansing, Mich., Feb. 1961; (3) K. T. wright, "Hog Feeding

Costs and.Returns." Agr. Econ. Mimeo. 869. Dept. of Agr. Econ., Mich. St.

Univ., E. Lansing. Mich., May 1962; and (4) R. A. Bailey and J. H; Sitterley,

"Man Labor on the Commercial Hog Enterprise," Research Bull. 792, Ohio Agr.

Expt. St.. Nboster, Ohio, Sept. 1957. Seminars and consultations with J. A.

Heefer. J. N. Ferris.and K. T. wright of M.S.U. were very helpful in setting

up these hog activities. as were farm management personnel.
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(2) activities for investment in different types of farrowing and finishing

facilities (activities P120 to P125). (3) a hog sales activity (P124). and

(4) a series of feeder pigs activities (P125 through P132) which provide for

the alternatives of purchasing and feeding of feeder pigs separate from the

farrowing phase of the enterprise. See Tableau 6 for the details of these

activities.

The production activities (P108 through P119) are stated as series of

one-litter hog systems which include both the farrowing and finishing phases

of the enterprise. The activities differ as to the time of the year that

sows are farrowed and type of facilities and equipment used. The model

permits the possibility of a continuous hog program involving a maximum of

four different farrowings within the year. The model permits complete flexi-

bility as to the number of sows farrowed in any one quarter of the year

(within the other restrictions). All farrowings occur at the middle of each

quarter of the year. Both permanent and portable facilities are included in

the model.

Activities (P108 to P111) provide for quarterly hog production under

a central farrowing and central finishing system. For example. one unit of

(P108) uses 61.71 cwt. of corn equivalents. $50.27 capital and cash. 13.34

man hours labor (distributed by periods on the basis of farrowings occurr-

ing at the midpoint of each quarter). one unit of confinement farrowing

facilities._and eight units of confinement finishing facilities in quarters

one and two. The activity has a net revenue of $71.72 and contributes $33.57

chattel credit and 19.75 cwt. of hogs for sale per unit of the activity. The

hogs fer sale include seven.hogs at 210 pounds each and a cull sow'weighing

400 pounds which are all sold through the hog sales activity in a standard

unit (average of U.S. 1. 2 and 3 hogs). Activities (P112 through P119) can

be interpreted in a similar way.
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Activities (P120) and (P121) provide for expansion of central and port-

able farrowing facilities. respectively. For an example. (P120) furnishes one

unit of central farrowing capacity for quarters one through four and has an

annual cost of $24.55 with a full purchase price of $272.80 and $68.20 as a

down payment per unit. The investment activities (P122) and (P123) for feed-

ing facilities are interpreted similarly except they are on a per pig basis.

It is assumed in the model that the central facilities contribute real estate

mortgage credit. and the portable facilities contribute chattel mortgage

credit.

The hog sales activity (P124) operates the same way as the beef sales

activity. It accounts for all the pork sold and uses cwts. of hogs contributed

to the hog sales equation by the different producing activities. It is stated

in terms of a standard unit based on U.S. 1. 2 and 3 barrow and gilt prices.

Activities (P125 and P128) are purchased feeder pig systems using con-

finement finishing facilities. These activities are stated on a per head basis

and the cost of purchasing is handled similarly to purchased beef feeder cattle.

i.e., only the net gain put on the pig is counted in the hog sales equation and

activity. while the capital and cash expenses (on a year equivalent basis)

occur in the capital and cash equations. For an example of how these

activities are interpreted. (P125) has a net cost of $7.50 and uses 5.61 cwt.

of corn. $6.70 of capital and cash. .88 hours of labor. and one unit of

central feeding capacity for quarters 1 and 2. Activities (P129 through P132)

are portable finishing of purchased feeder pigs. These activities are inter-

preted similarly to activity (P125) except these use some rotation.meadow.

South Central Area

Phase 1 for the South Central area differs from that for the Thumb

model in the crop activities and prices for seasonal hired labor. private

credit. rented land. corn. beef cattle and hogs. In addition. Grade B
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dairy production is permitted on existing Grade B dairy farms which were a

little more common on the small and medium dairy representative farms than was

Grade A. These farms were also permitted the opportunity to salvage their

Grade B operations and expand Grade A since many of the farms making up the

representative farm had Grade A facilities already. Since the Small and Medium

representative Dairy farms were treated this way. their optimal organizations

will require special interpretation because of the possible non-practical

organization that may result.

This section presents the differences between the South Central model

and the Thumb model. by major activity groups. Those parts of the Thumb model

not presented are the same for both areas.

Crop Activities1

The crop activities for the South Central area differ from those for

the Thumb mainly because of the differences in soils and adaptability of

crops. Many of the inputs are similar but the yields and machinery used are

considerably different. For crops grown in both areas. yields in the Thumb

are much greater. For example. the assumed corn yields are 100 bushels and

80 bushels for the Thumb and South Central areas. respectively.

Dry'beans. high moisture corn harvest (P4) and sugar beet (P16)

activities were not included in the South Central model. All legume roughage

production and transfer activities were assumed to be the same for both areas

since in one area the production advantage is off-set by a somewhat shorter

growing season. All other crop activities are different for the South Central

area. These crop activities are presented in Tableau 7.

The soybean activity (Pl) nets $35.32 and uses one acre of the bean

 

lThe budgets for the crop activities were developed from seminars

and consultations with personnel from the Soil Science and Farm Crops

Departments at.Michigan State University.
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limit. $6.57 of capital and cash. 8.08 man hours of labor (distributed by

periods). one acre of cropland. and one acre of row crop limit. The stand-

ing corn activity (P2) uses resources and produces standing corn which can

be either harvested for grain (P3) or chopped for silage (P5). Activities

(P6) and (P7) provide for buying and selling shelled corn. The prices are

variable for both. with the assumption that the price for buying corn is ten

cents per bushel greater than the sale price. The sale prices are $1.17

(high). $.97 (medium) and $.77 (low) per bushel. This is the net received by

the farmer for marketed corn. Activities (P15) and (P17) are the cat and

wheat production enterprises. The cats produced can either be sold through

the corn sales activity or added to the corn equivalent equation to be used

by the livestock enterprises.

Other Differences

The interest rate on private credit was 4.9 percent for the South

Central area and 4.7 percent for the Thumb area. These rates were calculated

frmm survey information from farmers on available credit for the two areas.

The cost of hiring one man equivalent hour of labor was $2.28 for

the South Central area and $2.02 for the Thumb area. These prices were

derived from 1960 farm wage rates projected to 1966 on the basis of the

previous 10 year trend.

Grade B dairy activities were permitted only for the Small and

Medium.Dairy farms in the South Central area. These activities are presented

in Tableau 8. The model provides for Grade B production (P102) using a

stanchion.system. acquiring and selling dairy cows (P103) and (P104). and

an investment activity (P105). This investment is in hay storage and hous-

ing facilities only.

The Grade B dairy production activity (P
102

35.4 cwt. of corn equivalents. 3.72 acres permanent pasture. 3 tons hay

) nets $271.59 and uses
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equiValsnts. 21.42 mam hears of laser. one unit of dairy capacity. and one

cow. Cull cows .are sold through the beef sales activity.

The e 2 of the Hodel
 

Phase 2 of this study is composed of Phase 2 for the Thumb and South

Central areas and an extended Phase 2 for the Thumb area. The extended Phase

2 results from increasing the quantities of land for the land rental and buy-

ing equations in Phase 2 of the model. The essential difference between

Phase 1 and Phase 2 is the varying of land and associated variables. Activ-

ities are added to the Phase 1 model which allow land. credit. labor (includ-

ing managerial and milking labor) and machinery to be acquired under alter-

native arrangements. In addition. the farm is permitted to sell land,

machinery, labor and other resources. By including activities in the model

for such transactions. the optimal levels of their employment can be deter-

mined within the model instead of arbitrarily assuming them.

Thumb Area

Phase 2 will be presented to the extent that it is different from

Phase 1. The differences stem from two sources: (1) adding new activities

and resources and (2) changing or adding resource restrictions. These dif-

ferences are presented by major activity groups.

CropgActivities

The same crops included in Phase 1 for the Thumb area are in Phase

2. The only difference results from adding new resource restrictions. The

restrictions which affect crops are machinery and managerial labor. The

added restrictions on machinery are: (1) power and tillage capacity. (2)

grain harvesting. (3) corn picking. (4) silage harvesting, (5) hay baling.

(6) sugar beet harvesting. and (7) sugar beet hauling. These resource

restrictions are defined in the section on machinery activities.
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The crop activities in Phase 2 are the same as in Phase 1 except the

activities now require the use of one or more of the machinery resources and

the managerial labor. The bean activity (Pl) requires l.#5 units of the

power and tillage resource (equation 43), one unit of the grain harvesting

capacity (equation 44), and 3.98 hours of managerial labor (equation 33) per

acre. The standing corn activity (P2) uses 1.5 units of the power and til-

lage capacity and 3.2 hours of the managerial labor per acre. Harvest corn

for grain and for high moisture corn (P3) and (P4) uses one unit of corn

picking capacity and 1.38 hours of managerial labor per acre. Harvesting

standing corn for silage (P5) uses one unit of the silage harvesting equip-

ment and #.81 hours of managerial labor per acre. Harvest meadow for hay

(P11) uses one unit of hay baling capacity and 3.42 hours of managerial labor

per acre. The oat producing activity (P15) uses one unit of power and til-

lage and 2.24 hours of managerial labor per acre. Cats are not required to

use the grain harvesting restriction since cats are harvested at times dur-

ing the crop year when grain harvesting equipment is most unlikely to be the

limiting resource. The sugar beet production activity (P16) uses .95 units

of power and tillage. one unit of beet harvesting and hauling capacity. and

7.21 hours of managerial labor per acre produced. Wheat production (P17)

uses #.08 hours managerial labor per acre. Wheat does not require any of

the power and tillage restriction or any of the grain harvesting restrictions

for similar reasons as for oats not using grain harvesting capacity. All

other crop activities for Phase 2 are identical to those for Phase 1.

The managerial labor'requirement for the crop activities was deter-

mined on the basis of the crop tasks which the manager or operator would

ordinarily perform. For example, the operator would be required to pick

the corn but would not have to haul it.‘
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Credit Activities

The credit alternatives added are associated with acquiring land and

other resources. The credit activities added to Phase 1 are (1) buying land

on contract. (2) borrowing of dealer credit, and (3) getting credit on newly

acquired real estate. These sources of credit are normally available only

when the resources which furnish these funds are purchased. The initial

levels of these credit resources are zero in the model. But. when the

relevant resource-acquiring activities are activated, these credit resources

are activated.

The land contract credit activity (P21) is permitted to be activated

when land is purchased on land contract; however, the credit does not have to

be used unless it is profitable to do so. The land contract credit costs

$.06 for each dollar borrowed. adds $.94 to capital, and uses $1 of the credit

limit. The dealer credit activity (P22) may be activated when silos or cer-

tain types of machinery are purchased. The model does not force the use of

such credit unless it is the most profitable thing to do. The dealer credit

costs $.12 per'dollar, adds $.88 to capital, and uses up $1 of the dealer credit

limit. The additional 1and.mortgage credit activity (P24) is permitted to be

activated'when land is acquired on real estate mortgage. This activity costs

$.055 per unit ($1). adds $.9#5 to capital. and uses $1 of the credit limit.

neither of these activities (P21), (P22) and (P24) adds to the cash

resource since they are only credit received when purchasing specific

resources and the credit is nontransferable. The model did not allow credit

to be obtained by Land contract on owned land.

Labo ties

Phase 1 provides for the hiring of seasonal labor to replenish family

labor, but no provisions were made for selling family (including operator)

labor, hiring managerial or special labor. In order to take into account
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the impact of Michigan's labor situation on the organization of Michigan

farms. activities were added in Phase 2 which permit (1) selling of operator

and family labor. (2) hiring of managerial labor, and (3) hiring of milking

labor. These activities are stated in Tableau 9.

Activities (P31 through P36) provide for selling operator labor off

the farm by periods of the year for a net return of $1.99 per hour. Because

of travel time, each hour worked off the farm takes 1.125 hours from the

annual labor restriction and the appropriate period labor restrictions and

uses 1.125 hours of the managerial labor restriction . Each unit of the

activity uses one unit of the off-farm work restriction. It is assumed in the

model that income from off-farm work can be used for farm expenses if the

income is earned in the first half of the year. That is why the coefficients

occur in the capital and cash equations for activities (P31), (P32) and (P33)

and not in activities (P34). (P35) and (P36)' Activity (P37) sells family

(excluding operator) labor for $1.58 (net return) per hour, furnishes $.79 to

capital and cash, uses .21 man hours of annual labor, and one hour of the

family off-farm work restriction.»

The restrictions for off-farm work were determined from the survey data

by taking the number of people (fanm operators for the operator off-farm work

restriction and the family members for the family off-farm.work restriction)

in the sample holding off—farm jobs in 1960, multiplying by work hours in a

year. dividing by the number of farms in the cell (size-type), and adjusting

for age. Since 1960 was a business recession.year and many people experienced

layoffs, the work hours in a year were used rather than the actual hours worked

to calculate the off-farm work restrictions.

Activity (P38) provides the possibility of hiring managerial labor.

One unit (operator hour) of this activity costs $2.70, uses $2.70 of capital

and cash, furnishes one hour of annual labor (distributed by periods), and adds
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one hour to the managerial labor restriction. The 2.70 per hour is based on

a 50 hour week with an annual income of $7000.

Hiring milking labor (activity P ) costs $2.54 per man hour, uses
107

$2.54 capital and cash, adds one hour to annual labor (distributed by periods),

and contributes one hour to the milking labor restriction. This activity allows

the dairy enterprise to hire a full-time milker and release the operator's

labor for other uses. The cost per man hour of milking labor is based on the

1960 wages reported in the survey projected to 1966 by using the 1950 to 1960

trend for Michigan farm wage rates.

Land Activities

Phase 2 of the model provides for farm expansion or contraction along

the extensive margin, i.e., farm size may be changed by buying or renting land.

Phase 2 permits acquisition of land under two conditions which are

stated as land 1 (P39) and (P40) and land 2 (P44) and (P45)in Tableau 10.

Activity (P39) acquires one unit of land l which adds .44 acre to bean limit,

.44 acre to the corn acreage limit, .05 acre permanent pasture, .44 acre to

small grain.limit, .06 acre to sugar beet contract, .13 acre to the wheat

acreage limit, $287 to land mortgage credit, .88 acre to cropland, and .66

acre to row crop limit. This activity has a revenue or cost of $5.75 (net

cost of owning one acre for one year, i.e., real estate tax payment) and

uses $575 capital (full purchase price per acre), $288 cash for down payment,

3.5 man hours of labor (distributed by period), 3.5 hours of managerial

labor (overhead labor in this case), and one acre of the buy land 1 limit

(equation 36). Activity (P40) gives the opportunity to buy land 1 (low

priced land) by land contract. Activity (P40) may be interpreted similarly

to (P39), except activity (P40) provides and/or uses land contract credit.

All other land activities presented in Tableau 10 may be interpreted in a

similar way to activity (P39).
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The distinction between land 1 and land 2 is as follows: (1) The

quantity of land 1 was estimated from data received from the farmers inter-

viewed; (2) the land 2 restriction and activities were added to (a) allow

the farms to make fuller use of other resources and (b) see whether it would

be profitable to expand farm size beyond the original size plus land 1; and

(3) land 1's price is based on what farmers thought they would have to pay

for the land which they knew was available for sale at the time of interview,

while land 2's price was set at 20 percent greater than the price for land 1

(this was the case for both.buying and renting land).

Activity (P44) acquires one unit of land 2 which adds the same quantities

of crop restrictions as one unit of (P39). Howeven (P44) has a revenue or cost

of $6.90, uses $690 capital (full purchase price per acre), $345 cash, same

labor requirements as (P59), and uses one acre of the buy land 2 limit (equa-

tion 39). Activity (P45) provides the opportunity to buy land 2 (high priced

land) by land contract. The price of this land (20 percent higher than land

1) was based on the assumption that for more land to be made available for

sale or rent than was currently for sale or rent, the price offered had to be

greater.

Activity (P41) allows land to be sold for cash. Activity (P42) permits

renting in land 1 (this activity was in Phase 1 but no managerial labor was

required there), while activity (P43) permits renting out the cropland on the

farm.for a net revenue of $29.37 (at medium corn price). Activity (P46) pro-

vides for renting land 2 at $39.16 per acre of cropland (at medium corn price).

Maegaegz Activitiesl

In Phase 2, to be consistent with varying land and labor, activities

1The estimats for machinery capacities and custom rates were derived

from the following sources: (1) 1960 farm survey data; (2) Roy Bainer, R. A.
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were added which allow the machinery resources to be either expanded or sold.

These activities are essentially custom hiring of machines and the machine

operators. When the machine is sold by a farmer, the labor to operate it must

be sold at the same time. When the farm hires custom work for a particular

enterprise, labor is obtained or added to the labor restrictions to eliminate

double counting. Also, cash is added back to the appropriate resources or

deducted from the custom charge in order to account for these resources

already counted in the production activities. The machinery activities are

presented in Tableau 11.

The power and tillage activities (P47) and (P48)' grain harvesting

(P49) and (P50), sugar beet harvesting (P59) and (P60) and the sugar beet

hauling (P61) and (P62) activities are very similar in their functioning. The

buying activities and selling activities have been adjusted for resources

already built into the crop production activities. For example, one unit of

activity (P47) costs $5 which is the custom rate adjusted by tractor expenses

already accounted for in the crop budgets, uses $5 capital and cash, adds

back .9 hours of labor (annual, period 2 and managerial labor) and furnishes

one unit of power and tillage capacity. The power and tillage sales activity

(248) contributes $5 net revenue and uses .9 hours (annual, period 2 and

managerial labor) and uses up one unit of power and tillage capacity. The

other three sets of activities, grain harvest, sugar beet harvesting and

sugar beet hauling, operate in a similar way as the power and tillage activ-

ities.

The corn picking activities (P51) and (P52), corn silage harvesting

 

Kepner and E. L. Barger, Principles gf Earm.Machinery, New York: John Wiley

and Sons, Inc., 1955; (3) "Cost Planning for Farm Machinery," Deane Agri-

cultural Digest, Doane Agricultural Service, Inc., 1960; (4) Consultation

with W} F. Buchele of the Agricultural Engineering Department, Michigan State

University; and (5) "Rates for Custom.Wbrk in.Michigan," by Charles Beer.

Dept. of Agricultural Economics, Michigan State University.
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activities (P53) and(P54) and the hay baling activities (P57) and (P58)

function very similarly to each other. For example, buying corn picking

capacity (P53) costs the custom rate for harvesting plus the cost of hauling

or a total of $7.17 per acre. One unit of this activity picks one acre of

standing corn and adds 80 bushels of corn to corn equivalents and corn sales

equations, uses $7.17 capital and cash, 1.38 hours of labor and 1.35 hours of

managerial labor (this time is spent by the operator supervising, hauling and

storing the picked corn). The corn picking sales activity (P52) has a net

return (after operating expenses) of $3.02 and uses 1.35 hours of labor (annual,

period 6 and.managerial labor) and reduces the corn picking capacity by one

unit per acre. The corn silage harvesting activities and the hay baling

activities function the same way as the corn picking activities.

The silo building activity (P63) allows expansion of the silage

capacity. One unit of the activity provides one ton of capacity at an annual

cost of $2.23 and uses $16 capital (full purchase price), $4 cash (down pay-

ment), and furnishes $12 dealer credit. This activity is the same for Phase

1 and Phase 2 except in Phase 1 silo construction was assumed to provide

chattel credit instead of dealer credit.

The initial supplies of these machinery resources were based on the

farm.survey information on machinery inventories. The procedure used in

developing the machinery restrictions for the representative farms is as

follows: (1) Machines were inventoried and quantified as to size and condi-

tion; (2) the individual machine capacities were estimated by using informa-

tion obtained from the Agricultural Engineer's gandbggk; and (3) then the

specific machine capacity was adjusted on the basis of the number of days

available during the crop season to do its specific task under weather condi-

tions assumed to equal the average of the 16 worst years out of 20.1

 

1J. H. Sitterley and Richard Bere, "The Effect of Weather on the Days

Available to Do Selected Crop Operations," Mimeograph Bulletin A.E. 313,

Department of Agricultural Economics, Ohio State University, August, 1960.



73

Livestock Enterprises

The livestock activities in Phase 2 are the same activities included

in Phase 1. Their only difference is that the Phase 2 activities use the

managerial labor and/or the special milking labor resources.

For the beef production activities and the hog production activities,

the assumption was made that the manager or operator type labor must con-

tribute 60 percent of the total labor required by the enterprises. The remain-

ing portion of the labor required may be furnished by the operator or family or

hired labor or any combination of these. Therefore, the coefficients for the

hog and beef production activities in the managerial labor equation are .6 of

the coefficients for the annual labor equation.

The dairy production activities (P96 or stanchion dairy and P97 or

parlor dairy) use both the managerial labor and the special milking labor.

Activity (P96) uses 64.04 hours of managerial labor and 64.04 hours of the

special milking labor per unit of the activity. Activity (P97) uses 46.8

hours of managerial and special milking labor perunit of the activity. The

activities for hiring managerial and milking labor are stated in Tableau 9.

Extended Phase 2 Model

The extended Phase 2 model changes restrictions on buying and renting

land. The restriction for buying land 2 was increased from 40 acres to 400

acres. The restriction on renting land 2 was increased from.40 acres to 120

acres. These increases were introduced to see what other resources might

become limiting and to see how various farm.situations would be adjusted or

changed by increasing the levels of these restrictions.

South Central Area

Phase 2 of the model for the South Central area differs from Phase 1

Of the model in very much the same way as the Thumb Phase 2 varies from Thumb
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Phase 1. Only the differences in the South Central Phase 2 are presented here.

Reference must be made to the appropriate Tableau under the section on Phase 1

for the South Central area in order to view the major parts to many of the

activities.

Crop Activities

The crop activities in Phase 2 for the South Central area are identi-

cal to those for Phase 1; however, the activities now use the managerial labor

resource and the machinery capacity restrictions where relevant.

The soybean activity (P2) uses 3.2 hours of managerial labor. 1.7

units of power and tillage, and one unit of grain harvest capacity per acre

produced. The standing corn (P2) uses 3.20 hours of managerial labor and 1.75

units of power and tillage per acre. Harvest corn for grain (P3) uses 1.2

hours of managerial labor and one unit of corn picking capacity per acre.

Harvest corn silage (P5) uses 4.81 hours of managerial labor and one unit of

silage harvest capacity per acre. Oat production (P15) uses one unit of power

and tillage and 2.24 hours of managerial labor per acre. Wheat production

(P17) uses 4.08 hours of managerial labor per acre. All other coefficients

and activities remain unchanged from Phase 1.

Credit Activities

The credit activities included in Phase 2 for the South Central area

are the same as the ones in Phase 1 plus the credit activities added to the

Thumb model to compose the Phase 2 Thumb model. The initial supplies of these

resources are different.

Labor Activities

The activities added to the South Central Phase 1 are the same as

the ones added to the Thumb Phase 1 to make Phase 2. The only difference

is in the net return per hour worked. Operators were assumed to receive
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$1.99 per hour in the Thumb and $2.25 per hour in the South Central area.

The family workers received a net of $1.58 per hour in the Thumb and $1.72

in the South Central area. These net returns are based on the wages received

by people in the survey during 1960 projected to 1966 by using the national

index for industrial wage rates (1947-1949 equals 100) corrected for the

Michigan differential and adjusted by age and for traveling expenses. The

differences in the wage rates from one area to the other is based on the dif-

ferences in the wage rates received by workers in each area in 1960.

The hiring of managerial labor (P38) was assumed to be the same as

for the Phase 2 model for the Thumb. The hiring of milking labor (P107) for

the dairy enterprise costs 5 cents more per hour. This price difference was

based on the 1960 price differential for hiring milkers for the two areas.

Lindaiallliiiii

The land activities for the Phase 2 model are the same activities as

for the Thumb Phase 2 model. but the coefficients are different. The main

reason for the differences in the coefficients is the difference in the

productivities of the soils. As a result. the crop yields are lower and the

cropping program is more extensive in the South Central area than in the

Thumb. The activity for land buying. selling and renting for the South

Central area are presented in Tableau 12. These activities are interpreted

the same way as the land activities in the Thumb Phase 2 model.

\

flashinszztiaiixiiiaa

The machinery activities. unique to the South Central Phase 2 model.

are stated in Tableau 13. The power and tillage activities (P47) and (P48)'

the hay baling activity and the silo construction activity. are the same as

in the Thumb Phase 2 model.

The grain harvesting (P49) and (P50). corn picking (P51) and (P52).

and the corn silage harvesting (P53) and (P54) activities differ from the
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same activities in the Thumb Phase 2 because of the differences in yields,

size of machines used. and weather conditions during harvest season. How-

ever. the functioning of these activities is identical to the same activities

in the Phase 2 model for the Thumb.

The differences in harvesting machines for the two areas are as

follows: (1) grain harvesting machine--10 ft. self-propelled combine for

Thumb farms and a 7 ft. power take-off combine for the South Central farms

and (2) corn picker--1-row corn picker for Thumb area and a 2-row mounted

corn picker for the South Central area. The corn silage activities differ

in that Thumb corn silage yield is assumed to be 18 tons per acre, while the

South Central yield is set at 15 tons per acre.

Livestgck Activities

The livestock activities for Phase 2 are the same activities in Phase

1. but now they require managerial labor and milking labor where appropriate.

The beef production activities and the hog production activities are identi-

cal to those for the Thumb Phase 2 model. The Grade A stanchion and parlor

dairy activities are the same for both areas.



CHAPTER V

OPTIMAL SOLUTIONS FOR THE REPRESENTATIVE FARMS

This chapter presents the resulting optimal organizations of repre-

sentative farms for selected price combinations. First, adjustments and

organizations will be presented for Phase 1 (land restricted to the 1960

levels) by geographic area. Second, the resulting optimal organizations

under Phase 2 (land variable for renting and purchasing) will be given pri-

marily as they differ from Phase 1. Finally, a partial assessment of cer-

tain changes in the model (Phase 1 and Phase 2) and of the results will be

submitted.

The optimal solutions or organizations for the representative farms

presented in this chapter are based on projected product and input prices

for the period 1963 to 1970. These prices may be viewed as the expected

prices over this period. The prices assumed for corn, hogs and beef cattle

are presented in Table 6 (the other prices can be found in Table 3 of Appen-

dix A). The resource supplies of the farms programmed are based on survey

data for the year 1960 as presented in Chapter 3, Tables 4 and 5.

TABLE 6.--PRICE LEVELS* ASSUMED FOR THE STUDY AREAS

 

Thumb Area : South Central Area
 
 

 

 

Product Unit High (H3:W(M7:Low (L):High(MW

: : Price a Price : Price : Price : Price : Price

Corn Bu- 35 1.19 $ 99 $ .739 $ 1.17 $ .97 $ -77

Hogs th. 16.57 13.73 10.89 16.82 13.98 11.14

Beef Cattle th. 24.31 20.20 16.08 24.56 20.45 16.33

 

I"Adjustments have been made in the prices for transportation and

marketing charges.
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a tments Us n P ass 1 the Mode

As was described in Chapter IV. Phase 1 of this analysis treats land.

machinery and managerial labor constant at the 1960 levels for the representa-

tive farms. No provisions are made for selling different kinds of family

labor off the farm.or for selling durable resources. Therefore. the results

from Phase 1 will not handle the questions concerning:' (1) farm expansion and

contraction along the extensive margin: (2) farm consolidation: (3) off-farm

employment; and (4) the economic levels for employment of durable resources.

However. the resulting solutions. under Phase 1. do give some indications of

the pressures to expand or contract the use of specific resources. These

indicated pressures are revealed by the marginal value productivities (MVP's)

of the type of resources inquestion.l But. these pressures do not tell hgg

fgr_adjustments should be made or for ghgt_z§ggg,these MVP's hold.

Thumb Areaz

The resulting optimal solutions for the representative farm situations

for the Thumb area differ considerably from the 1960 organization. The optimal

solutions will be presented in this chapter by studying first the effects of

size and type of farm. then the effects of price variations on farm.organization.

 

3

lThe linear programming MVP is not the same as the MVP from a con-

tinuous function. In programming. the MVP of a resource is evaluated at the

margin with no other resource restricting. Thus. resources which are not

restricting are treated as free and can be combined with one more unit of

the restricting resource to yield the MVP of that resource. This type MVP

only holds for an additional unit of the resource and its behavior may be

very "erratic" for further additional units. Its value may decrease or fall

all the way to zero depending upon which other factors become restricting as

output changes. The "erratic" behavior of the MVP's results from the

characteristic of corner solutions of linear programs. i.e., the solutions

hold for a specific range until other resources become limiting. then

another organization becomes optimal and MVP's of resources change.

2The use of the term Thumb area in this thesis refers to the Thumb

and Saginaw‘Valley areas (see Figure l).
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Type and Size Effects

As was stated in Chapter III, the quantity of resources and type of

farm were believed to affect farm adjustment possibilities. Thus, farms

were stratified or classified into size-type categories for analysis.

These initial characteristics were expected to have significant effects upon

the programmed optimal organizations.

In 1960, the farms in the Thumb area were, by and large, cash crop

farms. Dairying was the second most important enterprise. The existing

organizations of the representative farms are compared with the optimal

organizations in Table 7. The 1966 medium projected prices for corn, hogs

and beef cattle are used for these comparisons. All other product and input

prices for the optimal solutions are the 1966 projected prices.

Table 7 presents the estimated gross incomes and proportions of

income by enterprise for 1960 and for the optimal organization. Also, the

enterprise levels are compared. The prices for 1960 are different from the

1966 projected prices. The beef cattle price in the optimal solutions is

approximately $4 per cwt. lower than the 1960 price. The projected hog

price is $3 per cwt. lower than the 1960 price.’ All other projected product

prices are approximately the same as for 1960.

The proportions of gross income coming from.the various enterprises

are quite different for the 1960 and the optimal organization. In 1960, cash

crop and feed grain sales contributed approximately 80 to 90 percent of the

gross income to the Sma11,JMedium and Large Cash Crop representative farms

in the Thumb area. In the optimal organization. none of these representative

farms had sales of feed grains and only 22 to 28 percent of their gross income

came from.cash crop sales. There are few differences in the proportions of

gross income contributed from.the dairy enterprises between the 1960 and opti-

mal organization. The proportion of gross income coming from hog sales
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increases over two times the 1960 percentages of income coming from such sales.

The most significant adjustment for the Cash Crop farms is the large increase

in beef cattle. In 1960 the beef cattle enterprise contributed from 0 to 4

percent of gross income but in the optimal solution beef cattle sales contrib-

uted 69 to 80 percent. All of the Cash Crop representative farms in the Thumb

area change to Livestock farms in the optimal solutions based on the criteria

used in this study for defining farm type.

The Dairy representative farms in the Thumb area also turn out in the

optimal organization to be Livestock farms, but they have smaller proportions

of their gross income coming from beef cattle sales than the reorganized Cash

Crop farms. The proportion of income from cash crop and hog sales are about

the same in 1960 and the optimal organization. The major change in the Dairy

farms is the proportion of income from the dairy and beef cattle enterprises.

In 1960 dairy made up 84 and 73 percent of the gross incomes for the Small-

Medium and Large Dairy farms, and beef none, while in the optimal solution

beef made up 53 and 60 percent and dairy added only 33 and 24 percent of gross

income for the Sma11-Medium and Large Dairy farms, respectively.

Farm size has a significant effect upon the extent of adjustments

from the 1960 to the optimal organization. As is indicated in Table 7

(lower part of the table), the levels of the enterprises in the optimal solu-

tions vary directly with the size of the farm. There is one exception. The

level of the hog activity for (1) the Medium Cash Crop farm is less than for

the Small Cash Crop farm and for (2) the Large Dairy farm is less than for the

SmalléMedium.Dairy farm. The levels of the beef cattle enterprise in the

optimal solution vary from.l87 head for the Small Cash Crop farm to 691 for

the Large Dairy farm.

Adjustments in the crop enterprises are closely related to the shift

from cash crop and dairying to beef cattle production. The shift away from
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high forage consuming livestock to high concentrate consuming livestock, i.e.,

from dairy to beef and hogs, is consistent with the shift from hay crops to

growing more feed grains, primarily corn since oats remain about constant at

the 1960 level. The wheat and the sugar beet enterprises in the optimal

organization are operated up to the acreage restrictions. The dry bean acre-

ages on the Cash Crop representative farms in the optimal organization are

approximately 40 percent less than they were in 1960. This land changes to

corn production to supply feed to the livestock enterprises. However, the

representative Dairy farms in the optimal solutions have increases in dry

beans from 7 to 22 acres and 53 to 70 acres for the Small-Medium and Large

Dairy farms, respectively. No corn is sold in the optimal organizations.

The levels of the feed grain and cash crop enterprises for the 1960 and opti-

mal organizations are presented in the lower half of Table 7.

The levels of the dairy enterprise in the optimal solutions are

approximately the same as those of 1960. The dairy enterprise increases from

21 to 22 cows on the Small-Medium.Dairy and decreases from 41 to 38 cows on

the Large Dairy farms. .

The levels of the beef cattle and hog enterprises in the optimal

organizations increase many times over the 1960 levels. The beef cattle

enterprise varies from 187 head of'yearlings for the Small Cash Crop farm to

691 head for the Large Dairy farms. In 1960 the representative farms had

from O to 7 head of beef cattle per farm. The increase in sows farrowed

varies from.2 to 16 times the existing level. The major increase in the hog

enterprise occurs on the Cash Crop farms with the largest increase on the

Large Cash Crop representative farm. The increase there is from 1 to 16 sows.

The levels of the livestock activities for the existing and the opti-

mal organization for the Thumb area are presented in the lower half of Table

7. The additional resources necessary to increase the activities to the
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levels as indicated by the optimal solutions are presented by representative

farms throughout this chapter.

Effects offPrices on Organizatigg_

Corn, hog and beef cattle prices were varied in this study. These

prices were set at three levels (see Table 6 for specific prices) which are

referred to as high, medium and low through this chapter. It is expected

that representative farm organizations are affected by price changes. i.e.,

there are production responses to price changes. Some price changes may have

more significant effects upon farm organization and production than others.

This is the case with the results of this study. Hence, only the most

significant effects of price changes will be presented in the text of this

thesis. Since there are two phases. 14 representative farms, and 27 optimal

solutions (one for each of 27 price combinations) for each representative

farm in this study, only specific selected price combinations and representa-

tive farm situations are presented.

The reporting of the optimal solutions in this study is as follows: (1)

Only solutions at the medium,price for corn are presented; (2) solutions to all

three price levels for hogs and beef cattle are given; (3) for Phase 1. only

the EEQEEE.5129 representative farm situations will be presented in the text

and the other representative farm results will be placed in Appendix B; (4) for

Phase 2, only the results for the mgdingrepresentative farms are presented in

table form in this thesis; (5) it is assumed that the results of the linear

programming, in total, will be presented elsewhere and at a later date; (6)

all results for Phase 1 and Phase 2 have been summarized and are on file in

the Department of Agricultural Economics, Michigan State University.

Since changes in corn price had few significant effects upon farm

organization in the optimal solutions, only the solutions with medium corn

price are presented. Lowering the corn price resulted in less corn production
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and more bean acreages. With the low corn price, slight increases in corn

purchases and levels of corn using activities occurred. When corn price was

high, with high beef and hog prices, the main effect was an increase in beef

cattle production and a reduction of swine production to the point where the

hog enterprise was only slightly dominant over the beef cattle enterprise.

In all other respects, the optimal solutions for low and high corn prices were

similar to those for the medium corn price.

Cash Crop Farms

The Small Cash Crop representative farm is typical of the 80 to 120

acre cash crop farms in the Thumb area. This farm is characterized by a

labor force composed of the operator and a few family workers, usually the

wife and/or small children. In 1960 the small cash crop farms grew dry beans,

sugar beets, corn, oats and hay. There were very few dairy and livestock

facilities even though all farms had adequate buildings and facilities to

handle some livestock, 3 or 4 sows, and 20 to 30 head of steers.

The optimal organizations for the Small Cash Crop farm for the medium

corn price of $.99 per bushel and various hog and beef cattle prices are pre-

sented in Table l of Appendix B. Moving from right to left in the table, the

net incomes1 and levels of specific enterprises are stated for various beef

prices. The solutions under alternative hog prices are revealed as one reads

down the table.

When both hog and beef cattle prices are low and with corn price

medium, the Small Cash Crop farm becomes a Dairy farm with 26 grade A dairy

 

1The net incomes are the incomes left after subtracting operating

expenses and annual costs of owning any new buildings and facilities. A

deduction has been made in the initial level of the annual cash account to

account for real estate taxes, but no deduction has been.made for annual

depreciation expenses on buildings and facilities. The net income is the

return to owned labor. capital, land, buildings and facilities.
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cows. only 18 head of beef steers, and 2 sows. The farm becomes a 200 head

beef cattle farm when hog prices are low and beef prices are medium and high.

When the hog price is medium and beef is high, a 200 head beef farm also

results. The farm becomes a hog farm when hog prices are medium or high with

beef cattle prices at low or medium, respectively. At all other price combina-

tions the resulting organization is a beef-hog or a hog-beef farm. For con-

venience. henceforth, the letters H, M and L will be used to denote high,

medium and low prices, and the order of these will be corn, hog and beef prices

when they occur in a threesome.

In order to obtain these optimal organizations, additional resources

must be acquired. The amounts of specific resources acquired by the Small

Cash Crop farm and marginal value productivities (MVP's) of specific resources

are presented in Table 2 of Appendix B.

In all cases in Table 2 of Appendix B except MML, MHL and MHM wheat

and sugar beets were grown up to the acreage restrictions. Substantial quanti-

ties of purchased corn and borrowed credit were necessary for the optimal

solutions as indicated by Tables 1 and 2 in Appendix B.

The Medium Cash Crop optimal organizations are very similar to that of

the Small Cash Crop farm. These optimal solutions are presented in Table 8.

The essential difference between the solutions for the Small and Medium Cash

Crop farm is the activity levels which are greater for the Medium Cash Crop

farm, There is another difference, the Medium Cash Crop farm is a dairy-beef

farm at IOW'livestock prices instead of a Dairy farm.

The additional resource requirements and MVP's for specific resources

are presented in Table 9 for the Medium Cash Crop farm. Since purchases of

seasonal labor were allowed, labor will have an.MVP in the linear programming

results when capital is restricting or some other resource limits the use of

labor. Labor costs $2.02 per man hour in the Thumb model. Therefore, for it



TABLE 8.--OPTIMAL ORGANIZATIONS FOR.MEDIUM CASH CROP FARM IN THE THUMB

AREA - PHASE 1

 

Corn Price @ $.99/Bushel Unit
Beef Pricesgper th.
 

 

 

$6.08 : $20.20 7624.;

W-

Net income $ 12,457 16,361 21,164

Dry beans Acre 53 44 44

Corn Acre 45 53 53

Alfalfa Acre l3 l3 13

Sugar beets Acre l3 13 13

Wheat Acre 24 24 24

Real estate credit $ 18,744 18,878 18,878

Chattel and private credit $ 2,100 17,480 17,480

Yearlings fed, Pd. 1 Head 37 141 141

" Pd. 2 Head 37 142 142

Dairy Cow l3

Sows farrowed, On. 1 Sow l

" On. 2 Sow

" " On. 3 Sow

" ” On. 4 Sow 2

2 cs ©> l . th.

Net income $ 14,353 16,500 21,210

Dry beans Acre 44 44 44

Corn Acre 53 53 53

Alfalfa Acre l3 l3 13

Sugar beets Acre l3 l3 13

Wheat Acre 24 24 24

Real estate credit $ 26,159 18,822 18,847

Chattel and private credit $ 13,628 17,480 17,480

Yearlings fed, Pd. 1 Head 138 140

' Pd. 2 Head 138 140

Dairy Cow' l

Sows farrowed, Qu.1 Sow' 33 3 3

" On. 2' Sow 33

" ” On. 3 Sow 33 2

" ' On. 4 Sow 33

H Price 0% l6. th.

Net income $ 21,562 21,565 22,229

Dry beans Acre 44 44 44

Corn Acre 53 53 53

Alfalfa Acre l7 l7 7

Sugar beets Acre 13 l3 13

“heat Acre 20 20 25

Real estate credit $ 23,097 23,023 26,608

Chattel and private credit $ 15,087 15,309 17,480

Yearlings fed, Pd. 1 Head 5 56

" Pd.2 Head 56

Dairy Cow

Sows farrowed, Qu. l Sow 35 34 24

On. 2 Sow' 35 34 24

" ' On. 3 Sow' 35 34 24

" ' On. 4 Sow 35 34 24

 



m
9
w
-
I
N
V
E
‘
D
I
E
N
T
S
A
N
D
P
U
R
C
H
A
S
E
S
R
M
U
I
R
E
D
T
O
A
C
H
I
E
V
E
O
P
H
J
I
A
L
O
R
G
A
N
I
Z
A
T
I
O
N
S
A
N
D
H
A
R
G
I
N
A
L
Y
A
L
U
E

m
m
r
m
m
s
n
m
m
m
o
m
m
m
m
w
s
w
r
m
m
m
m
-
m
i

 

 
 

 I
!

a
g
u
i
r
o
d
:

,

C
o
r
n
P
u
r
c
h
fl
s

B
u
-

9
.
1
7
7

5
.
7
0
5

5
.
5
3
7

5
.
5
3
7

5
.
8
3
4

1
0
.
3
0
6

1
0
.
2
7
9

9
.
6
1
6

B
a
y
p
u
r
c
h
a
s
e
d

T
h
u
s

2
0

2
0

2
1

2
1

2
1

S
i
l
o

c
o
n
s
t
r
u
c
t
e
d

"
4
5

B
e
e
f
h
o
u
s
i
n
g

A
n
i
m
a
l

2
7

8
2

8
3

8
3

8
1

1
5

L
o
w
m
e
c
h
a
n
i
z
e
d
f
e
e
d
i
n
g

"
2
7

8
2

8
3

8
3

8
1

1
5

D
a
i
r
y

c
o
w
s

H
e
a
d

1
2

H
o
g
f
a
r
r
o
w
i
n
g

S
o
w

2
1

3
1

3
2

3
0

H
a
s
f
e
e
d
i
n
g

H
e
a
d

3
5
5

5
2
7

5
3
2

5
0
8

S
e
a
s
o
n
a
l
l
a
b
o
r

M
a
n

h
r
s

.
3
3
9

2
1
3

2
0
4

2
1
3

2
9
3

2
9
3

2
3
4

K
W
:

B
e
a
n

a
c
r
e
a
g
e

l
i
m
i
t

3
]
a
c
r
e

C
o
r
n

"
'

"
.

'
.

1
4
.
5
0

S
u
g
a
r
b
e
e
t

a
c
r
e
a
g
e
l
i
m
i
t

"
5
3
.
2
2

5
9
.
0
6

5
9
.
0
6

W
h
e
a
t

"
‘

"
"

3
2
.
0
?

3
1
-
7
3

3
1
-
7
3

C
a
p
i
t
a
l

$
.

2
6

L
a
b
o
r
:

‘

D
e
c
.
,

J
a
n
.
,

F
e
b
.
,

M
a
r
.

$
'
/
h
r
.

A
p
r
"
m
y

a

J
u
n
e

-
J
u
l
y

A
u
g
u
s
t

'

S
e
p
t
.

-
O
c
t
.

1
5

'
O
c
t
.

1
5

-
N
o
v
.

3
0

C
r
o
p
l
a
n
d

;
$
/
a

L
a
n
d
r
e
n
t
e
d

a

a

a

a

a

s

a

.3;.

a

8883

“SR
NN

n

n
I O

N

U"

\n

N

O

NN

S 3% Sigh

2
.
7
2

3
6
.
0
9

4
3
.
7
0

1
‘
6

ERR

dds

5’.

N

as 88.5»:
"€88

8

‘58

8%

"RR

 

y
'
l
'
h
e
u
p
p
e
r

c
a
s
e

l
e
t
t
e
r
s

H
,
H

a
n
d
L

r
e
f
e
r

t
o

h
i
g
h
,

m
e
d
i
u
m

a
n
d
l
o
w

p
r
i
c
e
s
,

r
e
s
p
e
c
t
i
v
e
l
y
.

T
h
e
f
i
r
s
t

l
e
t
t
e
r
i
n

t
h
e

s
e
q
u
e
n
c
e

r
e
f
e
r
s

t
o

t
h
e

l
e
v
e
l
o
f
t
h
e

c
o
r
n
p
r
i
c
e
,

t
h
e

s
e
c
o
n
d

t
o
h
o
g

p
r
i
c
e
,

a
n
d

t
h
e

t
h
i
r
d

t
o

b
e
e
f

p
r
i
c
e
.

T
h
i
s

o
r
d
e
r
i
n
g
i
s

r
e
t
a
i
n
e
d

t
h
r
o
u
g
h
o
u
t
.

89



t!



90

to be profitable to purchase more labor, the MVP of that labor must be greater

than $2.02 plus 2.02 times the MVP for capital (the opportunity cost of the

money to be spent for hired labor). In all cases, the MVP's of cropland and

rental land were large enough that it would have been profitable to expand

farm size had it been permitted. Credit was most often the limiting resource.

August labor was seldom exhausted. The major purchases required were corn,

beef cattle facilities, and hog facilities.

The optimal organizations for the Large Cash Crop farm were very

similar to those for the Medium Cash Crop farm. The levels of the activities

are higher which is consistent with the larger resource base for the Large

farms. The dairy enterprise is a little more competitive with beef and hogs

than on the Medium Cash Crop farm. The solutions, resource acquisition, and

IMVP's for the Large Cash Crop farm are presented in Tables 3 and 4 in Appendix

B.

Dairy Farms

The Small-Medium Dairy farm has a 21 cow stanchion dairy and the Large

Dairy farm.has a 41 cow stanchion dairy. The Dairy farms in the Thumb tend

to have more family labor available for farm work than do the Cash Crop farms.

The optimal organizations and net.incomes for the Small-Medium Dairy

farm are presented in Table 10. At MLL prices, dairy remains the major

enterprise. At MLM, MLH, MMM and MH, a combination of beef and dairy enter-

prises was optimal. Combinations of hog and dairy enterprises result at MML,

MHL and MHM prices. However, a general type farm becomes optimal at MHH prices.

The amounts of specific resources acquired and MVP's for specific

resources for the SmalléMedium.Dairy are shown in Table 11. Again, large

quantities of corn purchases and investments in hog and beef facilities are

indicated.by the optimal solutions. The MVP's for cropland and land rental

indicate possible expansion in farm size. The rental rate for land in the
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TABLE 10.--OPTIMAL ORGANIZATIONS FOR SMALLAMEDIUM DAIRY FARM IN THE THUMB

AREA - PHASE 1

 

 

  
 

: Beef Prices per th.
Corn Price 0 $.99/Bushel Unit :1516008 : 2020 $230 1

W-

Net income $ 14,300 17,360 22,043

Dry beans Acre 53 22 22

Corn " 22 53 53

Alfalfa "

Sugar beets " 4 4 4

Wheat " 16 16 16

Real estate credit $ 14,334 14,305

Chattel and private credit $ 16,072 16,072

Yearlings fed, Pd. 1 Head 8 120 138

" Pd. 2 " 8 120 138

Dairy Cow 25 22 13

Sows farrowed, Qu. l Sow 2

I! N Qu. 2 II

N I! Qu. 3 If

II II Qu. 1+ n

(22 Hog Price @'§13.23[th.

Net income $ 15,155 17,448 22,076

Dry beans Acre 22 22 22

Corn " 53 53 53

Alfalfa " 5

Sugar beets " 4 4 4

Wheat " 16 16 16

Real estate credit $ 20,887 14,295 14,283

Chattel and private credit $ 5,777 16,072 16,072

Yearlings fed, Pd. 1 Head 118 138

" Pd. 2 " 118 138

Dairy Cow 25 22 13

Sows farrowed, Qu. l Sow 21 2 2

” " .Qu. 2 " 21

" _" Qu. 3 " 21 2

u R Q11. 4 " 21

(3) Hog Price @’§16.§Z[th.

Net income $ 21,686 21,916 23,060

Dry beans Acre 22 18 22

Corn " 53 53 53

Alfalfa " 11 15 6

Sugar beets " 4 4 4

Wheat " 16 16 16

Real estate credit $ 23,843 19,865 24,893

Chattel and private credit $ 13,356 16,072 16,072

Yearlings fed, Pd. 1 Head 2 41

“ Pd. 2 " 41

Dairy Cow 13 11+ 10

Sows farrowed, Qu. 1 Sow 34 34 28

" ' Qu. 2 " 34 34 28

u u Qu. 3 n 34 34 28

" " Qu. 4 " 34 34 28
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Thumb model was estimated to be approximately $33 per acre. The.MVP's for

sugar beet contract indicated the farm could pay from.$4l to $68 for another

acre of sugar beet contract at the margin.

The optimal organizations for the Large Dairy farm.were very similar

to those for the SmallAMedium Dairy except the levels of the activities were

higher. The resulting optimal organizations, resource acquisitions, and

MVP's for the Large Dairy farm are presented in Tables 5 and 6 of Appendix B.

The most significant difference between the organizations for the Medium and

Large Dairy farms is elimination of the dairy enterprise at MHL, MHM and MHH

prices for the Large Dairy farm.

The main effect of lowering corn price is more corn purchases and

some substitution of dry beans for corn acreage at low livestock prices.

South Central Area

There are significant differences in the organizations of the

representative farms between the existing and the programmed optimal organi-

zations for the South Central area. The adjustments in organizations depend

upon size of farm, type of farm, and prices.

2123 end gize Effectg

In 1960 firms in the South Central area were divided among livestock,

cash grain, dairy and general type farms. Using the criteria employed in this

study'the general type farms were reclassified into one of the other three

types depending upon.which enterprise contributed the greatest percent to

gross income. The resulting classification by type gave 30 percent livestock

farms, 28 percent cash grain, and 42 percent dairy farms. These farms were.

then classified by size. The size-type classification delineates the

representative farm situations programmed.
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The effects of size and type upon farm adjustments from the existing

(1960) to the optimal organization are revealed in Table 12. The 1966m

projected prices for corn, hogs and beef cattle are used for the comparisons.

All other prices used to obtain the optimal solutions are the 1966 projected

prices.

Table 12 shows the estimated gross incomes and proportions of income

by enterprise for 1960 and for the optimal organization. Also, the optimal

and 1960 enterprise levels are compared. It should be recalled at this time

that the hog and beef cattle prices are about $3 and $4 per cwt. less,

respectively, in the optimal solution than those used for estimating the

1960 gross income. See Table 6 in this chapter and Table A-3 in the Appendix

A for the specific prices'used.

In most representative farm situations the proportions of income

derived from certain enterprises change considerably from the existing to the

optimal organization. The most significant change for the Livestock farms is

the two to two and one-half times increase in proportion of gross income

coming from beef cattle sales. No feed grains are sold. Livestock faults

in 1960 had from 59 to 72 percent of their income from hog and beef cattle

sales while in 0le organization the livestock sales contribute 82 to 89

percent of gross income.

The most significant changes in income sources for the Cash Grain

farms are the decreases in feed grain and cash crop sales and the large

percentage increases in income from livestock sales, especially beef sales.

The increase in proportion of income from beef cattle sales is from an

average of 4 percent to over 70 percent of gross returns. No feed grains

are sold; they are used by the livestock enterprises. r

The Dairy farms change from dairy to dairy-livestock farms. Dairy

sales contribution in 1960 was approximately 75 percent of gross income,



T
A
B
L
E
1
2
.
-
G
R
O
S
S

I
N
C
O
M
E
A
N
D

P
E
R
C
E
N
T

O
F
I
N
C
O
M
E
B
Y

E
N
T
E
R
P
R
I
S
E
A
N
D

E
N
T
E
R
P
R
I
S
E
L
E
V
E
L
S

F
O
R

F
A
R
M
S

I
N

T
H
E
S
O
U
T
H

C
E
N
T
R
A
L
A
R
E
A

 

R
e
p
r
e
s
e
n
t
a
t
i
v
e

F
a
r
m

S
i
t
u
a
t
i
o
n

 

S
m
a
l
l
L
i
v
e
s
t
o
c
k

M
e
d
i
u
m
.
L
i
v
e
s
t
o
c
k

L
a
r
g
e

L
i
v
e
s
t
o
c
k

S
m
a
l
l

C
a
s
h

G
r
a
i
n

M
e
d
i
u
m
C
a
s
h

G
r
a
i
n

L
a
r
g
e

C
a
s
h

G
r
a
i
n

S
m
a
l
l

D
a
i
r
y

M
e
d
i
u
m
.
D
a
i
r
y

L
a
r
g
e

D
a
i
r
y

S
m
a
l
l
L
i
v
e
s
t
o
c
k

M
e
d
i
u
m
L
i
v
e
s
t
o
c
k

L
a
r
g
e

L
i
v
e
s
t
o
c
k

S
m
a
l
l

C
a
s
h

G
r
a
i
n

M
e
d
i
u
m
C
a
s
h

G
r
a
i
n

L
a
r
g
e

C
a
s
h

G
r
a
i
n

S
m
a
l
l
D
a
i
r
y

M
e
d
i
u
m
D
a
i
r
y

L
a
r
g
e

D
a
i
r
y

:
G
r
o
s
s

I
n
c
o
m
e
:
F
g
e
d

G
r
a
i
n
s

:
C
a
s
h
E
}
.
-

$
8
.
4
7
0

9
.
5
7
6

2
3
.
3
4
9

3
.
8
9
1

6
,
9
8
8

1
6
,
0
4
1

8
,
2
7
1

1
0
.
3
9
7

2
2
.
4
5
5

2
4
,
7
7
6

2
9
.
9
5
8

5
3
.
5
2
3

1
3
.
9
9
5

2
5
.
4
6
2

4
0
.
9
7
3

2
0
,
5
4
2

2
6
,
2
0
6

5
4
.
3
9
6

3
4

5
8

1
4
1

1
9

4
5

1
3
1

2
5

5
1

1
0
3

000 GOO 000

’
3

1
.
.

4
7

1
5
3

2
3

4
3

1
5
3

3
6

6
2

9
4

 

P
r
o

r
t
i
o
n

o
f

I
n
c
o
m
e
b

E
n
t
e
r

r
i
s
e

5
1

7
0

1
4

1
8

2
8

1
2

3
1

1
1
2

:
B
e
e
f

C
a
t
t
l
e

:
1
1
0
0
:
0
-
t
i
m
a
1
:
l
°
0
0
:
0
o
t
i
m
a
l
:
l
°
o
O
:
O
o
t
i
m
a
l
:
l
'
o
O
:
O
o
t
i
m
a
l
:
l
'
o
0
:
O
o
t
i
m
a
1
:
l
'
6
0
:
C
o
t
i
m
a
l
§
_

2
2

2
5

2
9

5
8

7
9

7
4

6
5

7
5

5
5

6
1

5
7

 

6
3

2
0
8

4
9
9

1
2
2

1
9
5

3
6
4

1
2
8

1
8
3

3
6
9

\O(\\O (\O\U'\

7
3

7
2

7
? CNN HNN

1
2

1
5

2
9

 

D
a
i
r
y

0 H 0\if": #4? H

63%}
0°10 HNH

1
4

1
8

2
7

HNN mm:

 6
1

2
8

1
0

1
4

1
6

2
2

1
0

6
O

3
2

2
0 8

1
6

1
0

1
7

1
0 7

H
o
g
s

:

O
t
h
e
r
s

 

E
/
C
r
o
p
s

a
r
e

s
t
a
t
e
d

i
n

t
e
r
m
s

o
f

a
c
r
e
s

a
n
d
l
i
v
e
s
t
o
c
k

i
n

t
e
r
m
s

o
f

n
u
m
b
e
r
s

o
f

b
e
e
f

c
a
t
t
l
e
,

d
a
i
r
y

c
o
w
s

a
n
d

s
o
w
s
.

95



96

but in the optimal organization dairy sales contribute only 23 percent. There

is a slight increase in the proportion of income received from hog sales from

7 to approximately 12 percent. The greatest change is from 0 percent of sales

made up of beef cattle in 1960 to near 55 percent in the optimal organization.

Again, no corn is sold.

In the optimal organization, based on the type of farm criteria for

this study, all farms become Livestock farms at medium projected prices. The

changes in the levels of the enterprises are presented in the lower half of

Table 12.

The acreage of farms and quantities of resources already on hand

affect farm adjustments, particularly the level of the activities. The level

of all activities varies directly with farm size except the hog enterprises.

The level of these activities is more dependent upon the quantities of hog

farrowing and feeding facilities already on the farm (see Table 5 in Chapter

III for quantities of these resources).

The feed grain activities are approximately the same for the existing

and the optimal organizations. Cash crops, mainly soybeans, increase in

acreage. This land for the soybeans has been shifted from the hay crops.

The wheat acreage is grown up to the acreage restriction. All other crops

are approximately the same as the 1960 levels. No feed grains are sold.

The changes in crop enterprise levels are presented in the lower half of

Table 12.

The optimal level of the dairy activity is about the same as in 1960.

The main difference in the dairy activity levels occurs on the Small and Med-

ium.Dairy farms where increases of 2 and 3 cows occurred. Changes in live-

stock enterprises are shown in the lower part of Table 12.

Beef cattle and hog enterprises experience many-fold increases for

all representative farm situations. In the optimal organization,-the level
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of the beef cattle enterprise ranges from 63 head on the Small Livestock farm

to 499 on the Large Livestock farm. The hog enterprise increases from 12

sows (one to fourufarrowings) in.l960 to as high as 60 sows (single farrow-

ings) on the Small Livestock farm.in the optimal organization.

The additional resources required to change the activities to the

levels indicated by the optimal reorganizations are presented by representa-

tive farms in the following section to this chapter.

Effects of Priges on Organization

The prices of corn, hogs and beef cattle were varied in the South

Central model, also. Each price took three levels (high, medium and low)

which lead to 27 different price combinations and 27 optimal solutions. Not

all solutions were unique. On the average, there were usually from 6 to 12

significantly different solutions for each representative farm situation.

The corn price had the least effect on organization of the three prices

varied; therefore, only the solutions with corn at the medium price of $.97

per bushel are presented in the text of this thesis. Many of the solutions

presented below may be identical, while the revenues may be difference since

prices vary.

A lower corn price resulted in greater corn purchases and a slight

increase in the hog enterprise relative to the beef cattle enterprise. The

effects of increasing the price of corn from medium to high were decreased

corn purchases and a slight increase in beef production accompanied by a

small reduction in the swine enterprise.

Livestock Farms

The Livestock farms delineated in this study have facilities for both

hogs and beef cattle and grow cash grain crops, primarily wheat and soybeans.

The Small Livestock farm is less than 100 acres in size, while the Medium and

Large Livestock farms are 100 to 200 acres and over 200 acres, respectively.
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The programmed optimal organizations for the Medium Livestock farm

are presented in Table 13. The solutions for the medium corn price and vari-

ous beef and hog prices are given in this table. Reading across the table,

one can observe the effects of changing beef prices on organization. By

reading down the table, the effects of varying hog prices are exhibited.

At low livestock prices, the Medium Livestock representative farm

becomes a general type farm producing cash crops, feeding 46 beef steers,

farrowing l3 sows, and milking 16 grade A dairy cows. When prices are MLM,

MLH and MMH the principal enterprise is beef cattle with droves ranging from

244 to 262 heads. The hog enterprise becomes the dominant enterprise at

MML, MHL and.MHM prices. At MMM and MHH prices a combination of beef cattle

and hog enterprises is optimal. Wheat is always grown up to the acreage

restriction.

The net incomes for the different organizations and the credit

required are given in Table 13, also. Some of the other resources acquired

to obtain the optimal organizations are stated in Table 14. Large corn pur-

chases are required for medium or high livestock prices. Additional invest-

ments are required in 38 to A 55 units of beef facilities and in swine

facilities. Some seasonal labor is required.

The marginal value productivities (MVP's) for selected resources are

presented in the lower half of Table 14. As is exhibited by the MVP's of

cropland and.1and rented, it would be more profitable for the farm to

become more intensive. The rental rate for land in the South Central area

was estimated to be $20 per acre. In Phase 1, farm.size was not permitted

to vary; therefore, cropland and presently rented land had to be forced

into the solution. This should explain the lothVP's for land.

The optimal organization of the Small Livestock farm includes the

same activities as the Medium Livestock farm with only the levels different.



TABLE 13.-nOPTIMAL ORGANIZATIONS FOR MEDIUM LIVESTOCK FARM IN THE SOUTH

CENTRAL AREA - PHASE 1

 

Beef Prices per th.
 

 

 

 

 

 

Corn Price @ $.97/Bushel Unit 2 $16,333 : $20045 : $2,056

Q) Hog Price @ $11.14/mo

Net income $ 7,386 10,417 14,860

Soybeans Acre 31 31 31

Corn " 47 47 47

Alfalfa " 22 21 21

Wheat " 18 18 18

Real estate credit $ 9,411 13,073 12,526

Chattel credit $ 9.355 9.355

Private credit $ 2,400 2,400 2,400

Yearlings fed, Pd. 1 Head 46 126 131

" " Pd. 2 " 126 131

Dairy Cow l6 2

Sows farrowed, Qu. l Sow 10

H II Quo 2 II

II II Q11. 3 I!

n I! Qu. 4 u 3

(2) Hog Price @ $13.98Lth.

Net income $ 9,632 11,068 15,097

Soybeans Acre 31 31 31

Corn " 47 47 47

Alfalfa " 22 21 21

Wheat " 18 18 18

Real estate credit $ 16,514 12,683 12,374

Chattel credit $ 9.355 9.355 9.355

Private credit $ 2,400 2,400 2,400

Yearlings fed, Pd. 1 Head 104 122

" " Pd. 2 " 104 122

Dairy Cow 6 2

Sows farrowed, Qu. 1 Sow 31 13 11

I! " Qu. 2 I! 31 3

It I! Q11» 3 n 31 13

" " Qu. u " 31 3 2

(3) Hog Price @ $16.82flmt.

Net income $ 17,010 17,010 17,362

Soybeans Acre 31 31 31

Corn " 47 47 47

Alfalfa " 13 13 17

Wheat " 18 18 18

Real estate credit $ 20,562 20,562 15,892

Chattel credit $ 9.355 9.355 9.355

Private credit $ 2,400 2,400 2,400

Yearlings fed, Pd. 1 Head 46

n n Pd. 2 1: 14,6

Dairy Cow

Sows farrowed, Qu. 1 Sow 36 36 25

" " Qu. 2 n 36 36 25
n u Qu. 3 u 36 36 25

n n Qu. 1+ at 36 36 25
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The optimal organization, additional resource requirements, and MVP‘s for the

Small Livestock farm are presented in Tables 7 and 8 in Appendix B. The level

of the beef cattle enterprise at MLH prices is 180 steers, whereas for the

same price combination on the Medium farm there are 262 head of steers. At

MMM and MMH prices for the Small farm farrows 58 and 15 sows, respectively,

while the Medium farm farrows only 32 and 13 sows. The dairy enterprise is

at a slightly higher level on the Small Livestock farm for MLM and MMM prices

than on the Medium Livestock farm. In all other respects, the levels of the

crop and livestock activities for the Medium Livestock farm are greater than

the same activities on the Small Livestock farm. 4

The MVP's for cropland and rented land is much higher on the Small

Livestock farm than on the Medium Livestock farm. In all cases, the MVP's

for cropland are greater than the rental rate of $20 per acre. It ranged

from $26.61 to $35.86 per acre.

. The optimal organizations for the Large Livestock farm were very simi-

lar to those for the Medium Livestock farm. The levels of the activities were

higher; for example, the beef cattle activity for MMH prices had 516 steers

compared to 244 for the Medium Livestock farm. More resources were acquired

on the Large Livestock farm. The optimal organizations, resource acquisi-

tion. and MVP's for the Large Livestock farm are stated in Tables 9 and 10

in Appendix B. With respect to the MVP's, rented land had a negative MVP

because the farm size was forced to remain constant, that is, rented land

was forced into the optimal solutions. The MVP for cropland in the case of

lflUM prices should be negative instead of zero, but there was an error in one

of the controls for the programming routine which allowed the farm to idle

some of its own land until the MVP was zero.
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Cash Grain Farms

The Small. Medium and Large Cash Grain farms typify the less than 100

acres. 100 to 200 acre. and over 200 acre cash grain farms in the South

Central area. In 1960. these farms had very few livestock or livestock

facilities. Usually some masher of the family had an off-farm Job. In the

programmed solutions all of these farms turn out to be Livestock farms except.

at low livestock prices. However. acreages of feed grains and cash grains

were approximately the same for both the 1960 and optimal organization. Some

expansion in soybeans occurred at the expense of hay crops.

The optimal organizations for the Medium Cash Grain representative

farms are presented in Table 15. This table exhibits the effects on farm

organization of varying hog and beef cattle prices. At MLL prices the Medium

Cash Grain farm is a Dairy farm with 24 grade A dairy cows. When prices are

MLM. MLH and MMH. the major enterprise is beef cattle. Hogs become the major

enterprise at m. MEL. MHM and MRI! prices. MMM prices result in both hog

and beef production. 'The size of the beef. enterprise ranges from 17 head at

141.1. prices to 224 head at MLH prices. Sow farrowings vary from 5 at MLL

prices to 12+ at Mill. prices. Wheat is always grown to the wheat acreage

restriction.

The additional resources required to reach the optimal organizations

and the MVP’s for selected resources are presented in Table 16. Again.

large quantities of corn purchases are required and investments in beef

and hog facilities are necessary to obtain the optimal. The MVP's for crop-

land are low. It is characteristic throughout the results for the South

Central area for the MVP to be lower on cropland as the farm size increases.

The optimal organiutions. resource acquisitions. and MVP's for the

Snell and Large Cash Grain representative farms are presented in Tables 11.

12. 13 and 14 in Appendix B. The organizations are very similar to those
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TABLE 15.--OPTIMAL ORGANIZATIONS FOR MEDIUM CASH GRAIN FARM IN THE SOUTH

CENTRAL AREA - PHASE 1

 

Beef Prices_per cat.
 

 

 

Corn Price @'$.97/Bushel Unit $16.33 $200 457: $24136

(12 Hog Price @r§11.l4[th.

Net income $ 7,654 10,401 14,199

Soybeans Acre 18 41 41

Corn " 43 43 43

Alfalfa " 43 l9 17

Wheat " 22 22 22

Real estate credit $ 19.050 15.750 16.755

Chattel credit $ 7,624 7,624

Private credit $ 2,700 2,700 2,700

Yearlings fed, Pd. 1 Head 17 108 112

" Pd. 2 " 108 112

Dairy Cow 24 2 1

Sows farrowed, Qu. 1 Sow 1

I I! Que 2 '1

fl " Qu. 3 II

II II Qu. Ll, II 1+

2 Ho Price @> 1 . 8 th.

Net income $ 9,511 10,645 14,288

Soybeans Acre 39 41 41

Corn " 43 43 43

Alfalfa " 22 19 17

Wheat " 22 22 22

Real estate credit $ 21,114 16,407 16,298

Chattel credit $ 7,624 7,624 7,624

Private credit $ 2,700 2,700 2,700

Yearlings fed, Pd. 1 Head 97 109

" Pd. 2 " 97 109

Dairy Cow 9 2 1

Sows farrowed, Qu. l Sow 24 4 l

u " Qu. 2 u 24 z.

" " Qu. 3 " 24 4

u n Qu. 1+ " 24 4 ’4

{:2} Hog Price @ $16.821th.

Net income $ 15,800 15,814 15,902

Soybeans Acre 41 41 41

Corn " 43 43 43

Alfalfa " 12 12 11

Wheat " 22 22 22

Real estate credit $ 26,123 26,123 25,216

Chattel credit $ 7,624 7,624 7,624

Private credit $ 2,700 2,700 2,700

Yearlings fed, Pd. 1 Head 9

' Pd. 2 " 9

Cow l 1 l

Sows farrowed, Qu. 1 Sow 31 31 28

" Qu. 2 " 31 31 28

" " Qu. 3 " 31 31 28

" ' Qu. 4 " 31 31 28
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for the Medium Cash Grain farm; however, the levels of the activities vary

directly with the size of farm and the initial resource base. For example,

at MMM prices the Small farm has 122 head of yearlings and 8 sows farrowing,

while the Large Cash Grain farm has 364 steers and 11 sows farrowing. All

solutions have wheat at the level of the acreage restriction. The MVP's

for rented land is above the rental rate for the Small farm and negative for

the Large farm. Family labor (operator and family members) supply is seldom

exhausted on the Small farm, but the Large farm buys additional labor under

every solution.

Dairy Farms

The price effect from.varying livestock prices does not drive dairy

out in the South Central area as it did on the Large Dairy farm at MHH prices

in the Thumb. However, the level of the dairy enterprise decreases as live-

stock prices increase from low to high. The dairy enterprise for the Small

and Medium Dairy farms is an exception since it is made up of the grade A

and grade B facilities on these farms; therefore, the resulting enterprise

is a combination of A and B dairying. Since the resources are statistical

averages of those making up the size-type strata, this situation needs to be

explained. If the solution results in both grade A and grade B, then the

following reasoning may EPPLY; There is no mixture of grade A and grade B

production on an individual farm, but those farms that have grade A facil-

ities would produce grade A and those that have grade B facilities would

produce grade B. The Small Dairy farm had 7 units of grade A capacity and

5 units of grade B. The Medium Dairy farm had 10 units of grade A capacity

and 8 units of grade B facilities. These farms, in optimal organization,

produce up to the grade A capacity limit, and the remainder of the produc-

tion is grade B. Any expansion that occurred was in grade B production

because of the relatively inexpensive cost of grade B facilities.
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The optimal solutions for the Medium Dairy farm are presented in

Table 17. The effects of varying hog and beef prices are shown in this table

by reading down and across the table. At low livestock prices the dairy

enterprise is most important. When prices are MLM, MLH and MMH, the farm

becomes a beef-dairy farm. A hog-dairy farm results when prices are MML,

MHL, MHM and.MHH. MMM prices give a beef-dairy-hog farm. The dairy herd

ranges from 13 cows at MLH and MHM prices to 35 cows at MLL prices.

The additional resource requirements and.MVP's for the Medium Dairy

farm are given in Table 18. The MVP's for land indicates that it would not

be profitable to expand farm size under the assumed price and output condi-

tions. However, in almost every solution the MVP's for corn land and wheat

land are above the rental rate. This indicates the farm would very likely

find it profitable to expand these acreages ithhis type of land could be

obtained.

The optimal organizations for the Small and Large Dairy farms are

very similar to the solutions for the Medium Dairy farm. The levels of the

activities are the only essential differences. The effects of varying hog

and beef cattle prices, optimal organizations, resource acquisitions, and

JMVP's for the Small and Large Dairy farms are presented in Tables 15, l6,

l7 and 18 in Appendix B.

Optimal Organizations and Adjustments for Phase 2

Phase 2 of the analysis permits land, machinery and managerial

labor to vary. The initial levels of these resources were the same as

for Phase 1. As part of the survey, data were collected from the farmers

concerning potential land rentals and land purchases. Farmers interviewed

*were questioned as to the quantity, quality, location and term of acquisi-

tion of land tracts available for purchase and/or for rent. Efforts were

made to delete all double counting. This information was summarized and
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TABLE 17.--OPTIMAL ORGANIZATIONS FOR MEDIUM DAIRY FARM IN THE SOUTH CENTRAL

AREA - PHASE 1

 

  

- 2 Beef Prices er CWte
Corn Price 01$.97/Bushel : Unit *16.:‘_—2034_-_E%:§§__6

‘12 Hog Price @’§11.14[th.

Net income $ 9,924 12,658 16,284

Soybeans Acre 13 6

Corn " 43 1+3 37

Alfalfa " 64 33 32

Wheat " l9 l9 17

Real estate credit $ 2,583 12,191 12,217

Chattel credit $ 8,959 8,959

Private credit $ 2,100 2,100 2,100

Yearlings fed, Pd. 1 Head 8 99 101

" Pd. 2 " 8 99 101

Dairy Cow 35 18 17

Sows farrowed, Qu. l Sow 2

n n Qu° 2 n

u u Qu. 3 u

I ll Qu. [4, n 1

2 Ho Price @ l . 8 th.

Net income $ 11,513 12,793 16,340

Soybeans Acre 13 12 7

Corn " 43 43 38

Alfa1fa " 32 33 32

Wheat " l9 19 17

Real estate credit $ 15,056 12,058 12,183

Chattel credit $ 8.959 8.959 8.959

Private credit $ 2,100 2,100 2,100

Yearlings fed, Pd. 1 Head 92 99

" Pd. 2 " 92 99

Dairy Cow 18 18 17

Sows farrowed, Qu.1 Sow 26 4 3

" Qu.2 " 26 1

n n Q11 3 n 26 )4,

” ” Qu. 4 " 26 l

(:2) Meg Price 6 $16.82l0wt.

Net income $ 17,228 17,412 17,687

Soybeans Acre 41 37 12

Corn " 42 42 38

Alfalfa " 22 22 26

Wheat " 19 18 17

Real estate credit $ 20,816 20,977 20,380

Chattel credit $ 8.959 8.959 8.959

Private credit $ 2,100 2,100 2,100

Yearlings fed, Pd. 1 Head 8

" Pd. 2 ”

Dairy Cow l3 l3 l7

Sows farrowed, Qu. 1 Bow 28 28 26

' Qu. 2 " 28 28 26

" " Qu. 3 " 28 28 26

" " Qu. 4 " 28 28 26

¥
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analyzed to determine the quantities and prices of land for sale and rent for

the representative farm situations. Land values were projected to 1966 on

the basis of current trends in land prices for each area.

In the Thumb area the estimated quantity of land for sale was 40

acres and the quantity for rent was 40 acres. The purchase price was esti-

mated at $575 per acre, while the rental rate was estimated at $32.63 (at

medium corn prices) per cropland acre. In addition, it was assumed that the

farms could buy another 40 and rent another 40 acres at a 20 percent increase

in price. This was called land 2 in the model as described in Chapter IV.

Land 2 prices were estimated at $690 and $39.16 (at medium corn prices) for

purchase and rental, respectively.

In the South Central area there were 80 acres for sale and 40 acres

for rent. The costs to gain control of an acre of land were $283 and $20,

respectively, for buying and renting. The farms were permitted the oppor-

tunity to acquire 40 more acres by purchasing and 40 more by renting at costs

of 20 percent higher than the first tracts.

The Phase 2 model had alternatives for renting out and selling land.

If the representative farm sold land, it was required to pay off the real

estate debts. Thus, the resulting net sale price was less than the price

for acquiring land.

By allowing land and other major durable resources to vary in the

Phase 2 model, one can observe not only the effects of varying corn, hog

and beef cattle prices but also the effects of changing the land area of

farms. The optimal organizations for Phase 2 are presented below by geo-

graphic area.

Thumb Area

Only the most important differences in the results for Phase 2 from

those for Phase 1 will be pointed out in this section. Since organization
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changes very little as corn price changes, only the solutions at the medium

corn price are presented. As the optimal organizations for different sizes

of representative farms, within type, are quite similar, only Medium size

farm solutions are presented in table form for each type of farm.

Cash Crop Farms

The same prices for corn, hogs and beef cattle were used in Phase 2

as were used in Phase 1. The responses in production are somewhat greater

to price changes in Phase 2 than in Phase 1 since other resources are permit-

ted to vary in the model. The optimal organizations for the Medium Cash Crop

farm are presented in Table 19.

As prices vary for hogs and beef cattle in Phase 2, the changes in

organization are very similar to those in Phase 1. The main differences in

the optimal organizations for the Cash Crop farms in the Thumb‘area for

Phase 1 and Phase 2 are: (1) Farms acquire all the land available for rent

at all price combinations which permit the farms to expand their crop activ-

ity levels; (2) an increase in crop production occurs instead of adding dairy

in the competition for resources; (3) with MML prices, dry beans are expanded

at the expense of corn on the Large Cash Crop farm and the level of the

swine enterprise is reduced substantially from the Phase 1 level; (4) the

levels of the net incomes are increased in all cases without exception, and

levels of the beef cattle and hog enterprises are increased above the Phase

1 levels for most price combinations.

Table 20 reveals the resource acquisitions, resource sales, and

MVP's for selected resources in optimal organizations for the Medium Cash

Crop farm. As in the case of Phase 1, large quantities of purchased corn

are necessary and large investments in hog and beef facilities are made.

Also in Phase 2 more seasonal labor is required than in Phase 1; sales of
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PHASE 2

Corn Price<§ $.99/Bushel Unit $12?8§ Pfiggg gar Swyé4°31

£1) Hog Price @.§ £10.82[th.

Net income $ 18,142 21,555 27,014

Dry beans Acre 131 39 39

Corn " 45 113 113

Alfalfa " l4

Oats " 11 21 21

Sugar beets " 21 l9 19

Wheat " 41 36 36

Land contract credit used $ 9,200

All other credit used $ 27,016 36,662 37,692

Yearlings fed, Pd. 1 Head 53 189 162

" " Pd. 2 " 159 162

Dairy Cow' 5

Sows farrowed, Qu. l Sow 1

U " Q11o 2 u

II I! Qu. 3 II

n n Qu. h " 2

$22 Hog Price @ §13.23[th.

Net income $ 19,565 21,652 27,038

Dry beans Acre 96 39 39

Corn " 75 113 113

Alfalfa " 8

Oats " 15 21 21

Sugar beets " 20 l9 19

Wheat " 40 36 36

Land contract credit used $ 5,593

All other credit used $ 27,090 36,607 37,647

Yearlings fed, Pd. 1 Head 156 160

" " Pd. 2 " 156 160

Dairy’ Cow

Sows farrowed, Qu. l Sow l8 3 3

" ” Qu. 2 " 18

” “ Qu. 3 “ 18 2

u l Qu. )4, u 18

(:2) Hog Price @ $16.§Z[th.

Net income $ 27,235 27,235 27,624

Dry beans Acre 39 39 39

Corn " 113 113 113

Alfalfa " 19 19 8

Oats , " 2 2 13

Sugar beets " 17 17 19

Wheat " 36 36 36

Land contract credit used $

All other credit used $ 40,769 40,769 47,121

Yearlings fed, Pd. 1 Head 47

" " Pd. 2 " 47

Dairy Cow

Sows farrowed, Qu. l Sow 40 40 30

" " Qu. 2 " 40 40 30

“ " Qu. 3 " 40 40 30

II II Qu. l4. " 4O 40 30
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operator and family labor occur, additional managerial labor is acquired;

sales of grain harvesting and purchase of corn picking equipment are neces-

sary to obtain the optimal organizations. In the lower part of Table 20,

the MVP's of certain resources are presented for the Medium Cash Crop farm.

In comparing the MVP's with those for the same resources in Phase 1, one

finds them considerably smaller in most cases. This is to be expected when

variation in restricting resources is allowed.

The optimal organizations for the Small and Large Cash Crop farms

vary from the optimal organizations for the Medium Cash Crop farm as they did

in Phase 1. The most significant difference was the use of land contract

credit under the MLM, NHL and MMM price situations, but the Large Cash Crop

farm never uses this source of credit. The optimal organization, resource

transactions, and MVP's for the Small and Large Cash Crop farms are not pre-

sented in this thesis but are summarized and on file in the Department of

Agricultural Economics. However, the optimal levels of specific resources

for all representative farm situations at medium prices are compared in the

last major section of this chapter (pages 128-140)-

Extended Phase 2 Model

The extended.model for Phase 2 results from increasing the resource

restrictions for land 2 rental and land 2 buying. The Large Cash Crop

representative farm was used as an example to study the effect of further

farm land area expansion on farm organization. The optimal organization for

the Large Cash Crop farm at mggigm_prices using the extended model is pre-

sented in Table 19 in Appendix B. This table compares the original (1960),

PhaSe l optimal, Phase 2 optimal, and the extended Phase 2 optimal organiza-

tions of the Large Cash Crop farm for the Thumb area.

The optimal organization at MMM prices differs very little from

the organization using the Phase 2 model at the same prices. The farm rents
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all the available land 2 and increases crop acreages. Dry beans acreages

increase from 60 to 75 acres. Corn increases from 169 to 210 acres. Oats

increase from 32 to 40 acres, sugar beets increase from 25 to 31 acres, and

wheat increases from 52 to 64 acres. Thus, crops stay in about the same

relationship to each other though total acreage increases. There are

increases of 62 steers fed and 7 sows farrowed annually. The total credit

used is expanded from $54,399 to $64,190. Some additional seasonal labor and

managerial labor are hired.

With the extended model, more beef cattle and fewer hogs are produced

at high livestock prices and the medium corn price. When land is allowed to

vary'and livestock prices are low, corn is sold and beef steers are reduced

from 57 to 15 head.

The effects of varying the price of corn when land is varied, as in

the extended model, are as follows: (1) When increasing corn price from

medium.to high, less corn is purchased and corn is sold at low livestock

prices; (2) when corn price is low, more corn is bought and less grown, while

dry beans take over the land that was used for corn production at medium and

high corn prices.

The main effects of allowing further expansion of farm size in the

extended Phase 2 can be summarized as follows: (1) Increases in crop

acreages occurred: (2) slight increases in livestock activities were indi-

cated; and (3) more labor and machinery were acquired.

Dairy'Farms

When land and other resources are allowed to vary in the model,

the effects of varying corn, hog and beef cattle prices are much more

pronounced than in Phase 1. In Phase 1 dairying was hard to drive out of

the organization, but in Phase 2 dairying is in the optimal organizations

only with the MLL and MML price combinations. In reality this is what has
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been happening in the Thumb area. Some of the main reasons why this happens

are that the grade A dairy enterprise takes large quantities of labor,

particularly managerial type labor and the return for labor from cash crop

production is relatively high. The optimal organizations for the SmalleMedium

Dairy farm are presented in Table 21.

The main differences between the organizations in Phase 1 and Phase

2 for the Dairy farms are the increases in crop acreages and the substitu-

tion of cash crops for hog production in the case of MML prices. The net

revenues are greater and the levels of the livestock enterprises, in general,

are above those in Phase 1. The resource transactions necessary to achieve

the optimal organizations for the Small~Medium Dairy farm are presented in

Table 22. This table also includes MVP's for selected resources. The MVP's

for the resources are, in general, much less than their’MVP's in Phase 1

except for labor. and it is higher. The most striking difference is probably

the reduction in the amount of seasonal labor hired. Compared to the Cash

Crop farm solutions, the Dairy farms require more managerial and seasonal

labor purchases.

The optimal organizations, resource transactions, and.MVP's for the

Large Dairy farm were very similar to the SmalleMedium Dairy farm except the

levels of the activities were usually higher for the Large farm. The most

interesting difference for the Large Dairy farm was the number of steers fed

out in period 1 relative to the number fed out in period 2 for the MLM and

MMM pricecombinations. For example, at M prices 491 steers in period 1

are fed out while only 331 are fed out in period 2. This can be explained

in part by the fact that the period 1 beef activity's major use of labor

comes in the winter months when the crop activities are not competing for

labor.

South Central Area

From Phase 1, several indications were revealed about potential
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TABLE 21.-~OPTIMAL ORGANIZATIONS FOR SMALLqMEDIUM DAIRY FARM IN THUMB AREA -

PHASE 2

 

Unit : Beef Price§_per Cit.

Corn Price @ $.99/Bushe1 , $15.08 . $20.20 : $24. 31
m

(12 Hog Price a §10.89[cm.

 

8, 21,04 26. 1

1.8.9.5223? n3. 1 13‘: .3 93.
Corn ‘ " 40 93 93

Alfalfa " 6

Sugar beets " 11 10 10

Wheat " 30 28 28

Land contract credit used $

All other credit used $ 10,943 30,442 31,600

Yearlings fed, Pd. 1 Head 20 171 174

" Pd. 2 " 171 174

Dairy Cow 19

Sows farrowed, Qu. 1 Sow

II I! Que 2 H

II " Qua 3 I!

I! ll Qu. Ll,
ll 2

W-

Net income $ 19,213 21,115 26,951

Dry beans Acre 110 37 37

Corn " 43 93 93

Alfalfa " 6

Sugar beets " 12 10 10

Wheat II I 32 28 28

Land contract credit used $

All other credit used $ 26,299 30,401 31,571

Yearlings fed, Pd. 1 Head 169 173

" Pd. 2 " 169 173

Dairy Cow' 21

Sows farrowed, Qu. 1 Sow 7 2 2

" Qu. 2 " 7

II " Qu. 3 ll 7 2

n w Qu. 4 n 7

‘32 Hog Price @ £16.5ZZth.

Net income $ 26,739 26 .739 27,578

Dry beans Acre 37 37 37

Corn " 93 93 93

Alfalfa " 19 19 12

Sugar beets " 10 10 10

Wheat " 28 28 28

Land contract credit used $

All Other credit used $ 36,481 36,481 40,807

Yearlings fed, Pd. 1 Head 63

u Pd.2 " 53
Dairy Cow

Sows farrowed, Qu.1 Sow 41 41 29

" Qu.2 " 41 41 29

n u Qu. 3 " 41 41 29
n u Qu. 4 " 41 41 29
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expansion. The very low MVP'S on cropland and rented land indicated that

expansion along the extensive margin (increasing land area) would not be

profitable in the South Central area with bare land priced at $283 an acre.

Also, the relative high MVP's on capital indicated that if further sources

of capital were made available at prevailing interest rates, it would be

profitable for the farms to borrow such capital.

The prices farmers reported they would have to pay for land.were prob-

ably high with respect to what would actually have to be paid. In most cases

the MVP's for wheat acreage and additional corn land were above the cost of

renting an acre of land. This indicates that it would be profitable to

expand if only the corn or wheat acreages could be acquired without acquiring

the other land on the farm or if less were to be paid for land. Also, this

indicates that renters could pay more than the current rental rate for such

land or landlords could charge higher rental rates for wheat and corn acreages.

In Phase 2 where land, machinery, family labor (operator and family

members), and managerial labor were all variable, the optimal organizations .

of the representative farms for the South Central area were much different

than for Phase 1. Only the optimal organizations for mggigm corn prices and

mggigm types of farms are presented in this thesis. The other solutions are

summarized and are on file in the Department of Agricultural Economics.

Livestock Farms

The outstanding difference between the results for the Livestock

farms for Phase 1 and Phase 2 is the reduction in farm size in Phase 2.

Land rented in 1960 is usually not rented, and at many price combinations

land is sold. The sale of this land provides capital for expanding the live-

stock enterprises. However, when the corn price is $1.17 per bushel, the

farms seldom sell land, especially the Large farms. Even at high corn

prices, the optimal solution indicates less land rental than in 1960.
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The optimal organizations for the Medium Livestock farm in Phase 2

are presented in Table 23. The main differences between these solutions

and those for Phase 1 are: (l) the reduction in crop acreages and (2) the

increase in livestock activity levels. For example, at MLM prices the beef

cattle enterprise increased from 252 to 298 head. At the same price combina-

tion, soybeans go from 31 acres to zero and corn goes from 47 acres down to

24. The net incomes are higher in Phase 2 than Phase 1 at any given price

combination.

The most significant changes from Phase 1 to Phase 2 are exhibited in

Table 24. This table presents the changes in resources required to obtain

the optimal organizations. The most important indications in this table are

the sales of operator and family labor, the sale of land (as much as all of

the owned cropland), very little renting of land, the machinery sales, and

the MVP's.

The optimal organizations for the Small and Large Livestock farms dif-

fered much the same way from Phase 1 as did the Medium Livestock farm. There

was one real difference for the Large Livestock farm. At high corn prices,

land was never sold.

Cash Grain Farms

The Cash Grain farms also sell land and fail to rent as much land

as they did in 1960. This tended to be the case for all representative

farms for the South Central area in Phase 2. There was, in general, a reduc-

tion in crop acreages and a decrease in the quantity of capital borrowed

since the land sales furnished capital and resulted in paying off the real

estate debts. On the Cash Grain farms, dairy is less competitive with other

activities in Phase 2 than in Phase 1. The optimal solutions for the Medium

Cash Grain representative farm are presented in Table 25.
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TABLE 23.--OPTIMAL ORGANIZATIONS FOR MEDIUM LIVESTOCK FARM IN SOUTH CENTRAL

AREA - PHASE 2

 

Beef Pricesgper th.

Corn Price @ $.97/Bushel : Unit : $15022 : ‘20.4 : 24. 5

(1) Hog Price @ $11.1uzcm. '

 

  

Net income $ 9.355 12.775 17.952

Soybeans Acre 5

Corn " 33 24 24

Alfalfa " 22 18 18

Oats
:: 5

Wheat " 13 9 9

Credit used $ 12.832 14,679 14,359

Yearlings fed, Pd. 1 Head 46 149 154

n n Pd. 2 n 149 154

Dairy Cow 16

Sows farrowed, Qu. l Sow 10

I! II Qu o 2 I!

II II Qu o 3 II

n n Qu. 4 u 3

$22 Hog Price @r§13.98[th.

Net income $ 11,554 13,325 18,065

Soybeans Acre 16

Corn " 33 25 25

Alfalfa " 16 20 19

Oats
n

Wheat " 13 10 10

Credit used $ 25,453 17,709 14,142

Yearlings fed, Pd. 1 Head 124 145

" " Pd. 2 " 124 145

Dairy Cow

Sows farrowed, Qu. 1 Sow 33 3 12

" " Qu. 2 " 33 10

I! H Qu . 3 ll 33 3

" " Qu. 4 " 33 10 2

‘32 Hog Price @'§l6.82[th.

Net income $ 19,749 19,749 20,112

Soybeans Acre

Corn " l7 l7 l9

Alfalfa " 8 8 ll

Oats "

Wheat " 7 7 8

Credit used $ 29,697 29,697 24,140

Yearlings fed. Pd. 1 Head 46

" " Pd. 2 " 46

Dairy Cow

Sows farrowed. Qu. 1 Sow’ 41 41 31

" " Qu. 2 " 41 41 31

n n Qu. 3 n 41 41 31

" " Qu. 4 " 41 41 31
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TABLE 25.-~OPTIMAL ORGANIZATIONS FOR MEDIUM CASH GRAIN FARM IN SOUTH CENTRAL

AREAL - PHASE 2

4g

 

 

 

 

' : . Beef Prices per th.

Corn Prices @’$.97/Bushel : Unit :_§16:33_?_§26.45 : $24.56*

‘1) Hog Price @>§11.14[th.

Net income $ 11,226 13,764 18,109

Soybeans Acre 33 3O

Corn " 33 34 16

Alfalfa " 14 17 20

Oats "

Wheat " 19 19 12

Credit used $ 3,174 26,755 13,798

Yearlings fed, Pd. 1 Head 9 117 136

n " Pd. 2 " 9 117 136

Dairy Cow' 9 1 1

Sows farrowed, Qu. 1 Sow 4

II " Qu . 2 II

II I! Qu o 3 I!

I! II On . 1+ n 1

2 Ho Price @' 1 . 8 th.

Net income $ 12,327 13,923 18,150

Soybeans Acre 33 25

Corn " 34 31 16

Alfalfa " 14 18 20

Oats "

Wheat " 19 18 12

Credit used $ 21,274 25,114 13,724

Yearlings fed, Pd. 1 Head 112 133

" " Pd. 2 " 112 133

Dairy Cow 1 l l

Sows farrowed, Qu. 1 Sow 24 1 4

n n Qu . 2 n 214, 5

n u Q11 . 3 ll 21+ 1

II n Q11 . 4 n 24 5 l

(32 Hog Price @r§16.82[th.

Net income $ 19,312 19,325 19,415

Soybeans Acre

Corn " 9 10 11

Alfalfa " 10 11 12

Oats "

Wheat " 10 10 11

Credit used 24,687 24,535 23,625

Yearlings fed, Pd. 1 Head 9

u n Pd . 2 n 9

Dairy Cow' 1 l

Sows farrowed, Qu. 1 Sow 36 36 34

n It Qu . 2 n 36 36 34

n I: On . 3 u 36 36 314,

II II On . 1+ n 36 36 31+

 



123

Table 25 shows the effects of varying the prices of hogs and beef

cattle with land and other major durable resources variable on the organiza-

tions of the Medium Cash Grain farm. The main differences between the solu-

tions under Phase 1 and Phase 2 are (l) a lower level of dairy activity at

MLL prices, (2) decreases in the crop activity levels, and (3) slight

increases in the beef and hog activities in Phase 2. The most significant

decrease in crops is the decline in soybean acreages. For example, under

MMH, MHL, MHM and MHH prices there were 41 acres of soybeans in Phase 1 but

no acres in Phase 2.

Table 26 shows the shows the quantities of resources bought or sold

and MVP's for selected resources for the Medium Cash Grain farm. This table

indicates that the farm operator's work off the farm from 645 to 1292 hours,

while the family members work 347 hours per year off the farm. One hundred

acres of cropland are sold under most price combinations and most of the

grain harvesting and corn picking equipment are sold. The MVP's are lower

for the resources than is the case for the Phase 2 solutions. Capital has an

MVP ranging from 6 cents to 26 cents.

The optimal organizations for the Small and Large Cash Grain farms

are very similar to those for the Medium Cash Grain farm except the levels

of the activities vary directly with the size of farm. For example, at the

MMM prices the level of the beef cattle enterprise is 188, 224 and 386 for

Small, Mediwm and Large Cash Grain farms, respectively. The Medium and

Large Cash Grain farms never sell land at the high corn price. All Cash

Grain farms have some family members with off-farm employment, which is con-

sistent with what cash grain farmers were doing in the South Central area in

1960.

Dai Farms

The Dairy representative farms were not as quick to sell land as were
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the Livestock and Cash Grain representative farms when product prices varied

because of the higher value on pasture. At the high corn price none of the

Dairy representative farms disposed of owned land. However, only at LLL,

MLL and HLL prices do the Dairy farms remain dairy farms. In Phase 1, the

' dairy enterprise was always in the optimal organizations for the Dairy farms,

but in Phase 2 the dairy enterprise tends to be left out of the optimal

organization any time when either one or both of the livestock prices are

high. The optimal organizations for the Medium Dairy farm are presented in

Table 27.

The solutions for the Medium Dairy farm differ from those in Phase 1

in several ways. The level of the dairy enterprise is reduced and the levels

of the hog and beef activities are increased in Phase 2. Also, there is a

reduction in the crop acreages since the size of the farm has been reduced

by selling land and/or failing to rent land in. Less borrowed capital is

acquired in Phase 2, for example, at MMM prices the Medium Dairy farms obtain

$23,117 in Phase 1 and $18,995 in Phase 2. The reason for this decline in «

the use of credit is the use of capital acquired by land sales and liquida-

tion of the dairy herd.

Table 28 reveals the quantities of resources bought and sold in

order to reach the optimal organizations for various price combinations for

the Medium Dairy farm in Phase 2. This table also indicates the MVP's of

specific resources. Less seasonal labor is acquired and the MVP's of the

resources are lower than in Phase 1 for the same farm. The family had off-

farm jobs up to the limits of the restrictions, and usually the operator

took off-farm employment up to the off-farm labor restriction limit. The

operators were permitted tO'work off the farm approximately 700 hours

annually, while the family members were permitted approximately 300 hours

of off-farm employment. Again, as is the case for all the representative



TABLE 27.-~OPTIMAL ORGANIZATIONS FOR.MEDIUM DAIRY FARM IN SOUTH CENTRAL AREA -

PHASE 2

g.—

 

 

 

 

 

Corn Price @I$.97/Bushel ; Unit ; l ?; f Prégezierggg:56

‘1) Hog Price @’§ll.14[th.

Net income $ 12 o 047 11+ I 929 19 I 386

Soybeans Acre 37 6

Corn " 39 23 16

Alfalfa " 20 27 22

Oats "

Wheat " 17 12 9

Credit used $ 2,100 19,063 11,951

Yearlings fed, Pd. 1 Head 18 116 143

" " Pd. 2 " 18 116 143

Dairy Cow 15 10 2

Sows farrowed, Qu. l Sow 2

" ll Qu ° 2 II

I! II Qu e 3 H

II II Qu . 4 " l

(2) Hog Price (0%.

Net income $ 13,444 15,032 19,416

Soybeans Acre 25 6

Corn " 32 23 16

Alfalfa " 22 27 22

Oats "

Wheat " 15 12 9

Credit used $ 16,174 18,995 11,939

Yearlings fed, Pd. 1 Head 113 141

' " " Pd. 2 " 113 141

Dairy Cow 10 10 2

Sows farrowed, Qu. l Sow 21 l 3

" " Qu. 2 " 21 2

II II Qu . 3 II 21 l

" " Qu. 4 " 21 2

{32 Hog Price @>§L6.82[th.

Net income $ 20,298 20,322 20,556

Soybeans Acre

Corn " 9 9 10

Alfalfa " 13 13 14

Oats "

Wheat " 7 7

Credit used $ 21,921 21,921 20,361

Yearlings fed, Pd. 1 Head 27

II II Pd . 2 II 27

Dairy Cow 8 8 1

Sows farrowed, Qu. l Sow 31 31 31

II II Qu . 2 II 31 31 31

II II Qu . 3 II 31 31 31

II II Qu o 4 II 31 31 31
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farms in the South Central area for Phase 2, Dairy farms sell most of their

harvesting machinery.

The optimal organizations of the Small and Large Dairy farms are very

similar to those for the Medium Dairy farm except differences exist in the

activity levels. In comparing the Phase 2 results for these farms with the

Phase 1 results, they differed in almost every instance the same way as did

the two sets of results for the Medium Dairy farm. However, the dairy enter-

prise on the Small Dairy farm.was more competitive with the other enterprises

than on the Medium Dairy farm while it was less competitive on the Large

Dairy farm than the Medium Dairy farm.

Comparingiand Assessinggthe Results;from the:2i§ferent Phasesl

At medium and high livestock prices, tremendous increases in beef and

hog production would occur if farms expanded production as the results for

both Phases 1 and 2 indicate. In Phase 2, the solutions call for expansion

of farm size (in land area) in the Thumb while contraction in farm size occurs

in the South Central area. The discussion which follows in this chapter is

based on the assumptions of this study with some indications given of important

variables not considered. It should be stated at this time that large scale

adoption of these results would yield aggregative price and quantity changes

which would invalidate the assumptions of this study. This may be referred

to as a self-vitiating hypothesis.

Thumb Area

Many-fold increases in beef cattle and hog production are indicated

for the Thumb area at medium and high prices for these products. Some

 

1The over-all aggregative effects of such increases in production

will be examined by Michel Petit. He is a Ph.D. student in the Department

of Agricultural Economics and a member of the NC-54 research group.
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reduction in dry bean acreages occur in the Thumb. This land is taken over

for corn production since corn is a major complement to the livestock enter-

prises.

Dairy moves out of the Thumb optimal organizations when farms are

permitted to acquire more land. One reason for this is the profitability of

cash crops relative to dairy which places cash crops in a stronger bidding

position for the resources. Which farms will sell land or rent out land is

not determined by Phase 2 for the Thumb area. Both Phase 1 and Phase 2

indicate by their MVP's for cropland, sugar beet acreage, and wheat acreage

that it would be profitable to expand farm size. The MVP's for these

resources on the Small farms are larger, but ability to purchase is in favor

of the Large farms. Therefore, which farms would actually expand in size

would have to be determined by who could pay the highest price and/or make

the purchase of the land. I

The levels of specific resources are compared in Table 29 for the

1960, the Phase 1 optimal, and the Phase 2 optimal organizations for the

representative farms at medium prices. This table indicates large increases

in the use of credit over what the farmers in the sample indicated that they

were using in 1960.1 There are increases in hired seasonal labor. For

example, the Medium Cash Crop farm hired 56, 213 and 956 man hours of sea-

sonal labor in 1960, Phase 1, and Phase 2, respectively. All representative

farm organizations have people working off the farm in Phase 2. There is

a decrease,in the managerial labor requirements for the Small and Medium

Cash Crop farms but more managerial labor is needed for the Large Cash Crop

farm . All farms rent in land up to the land rental limit. Only the Small

Cash Crop farm buys land at medium prices.

 

1These results are consistent with those of Trant’s study. See G. I.

Trant, Institutional Credit and the Efficiency of Selected Dairy Farms,

unpublished Ph.D. thesis, Dept. of Agri. Econ.. Mich. State Univ., 1959.
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In general, there are increases in corn picking equipment required

and decreases in power and tillage and grain harvesting equipment. For all

Cash Crop farms. there is an increase in beet hauling capacity but a decrease

in beet harvesting capacity on the Medium and Large Cash Crop farms. The -

solutions indicate that the Large Dairy farm would purchase some sugar beet

harvesting capacity, while the Small-Medium Dairy farm sells some beet har-

vesting capacity.

At mgdigm projected prices, dairy production remains in the optimal

organizations of the Dairy farms for Phase 1 (land fixed) but is left

completely out of the optimal organizations for Phase 2 (land variable).

The solutions under Phase 1 are consistent with the results form the Lake.

States Dairy Study for Michigan.1 However, the shift in the dairy enterprise

that occurs when moving from Phase 1 to Phase 2 is more consistent with cur-

rent trends for dairying in the Thumb area. In reality. when the farms in

the Thumb area expand in land area and family members obtain off-farm employ-

ment, dairying becomes less attractive and is usually reduced or sold out.

The results of this study indicate that this trend will continue as cash crop

acreages, feed grain acreages, beef production, and hog production expand on

farms in the Thumb area.

The tremendous increases in beef and hog production and use of credit

indicated by the programmed solutions depend upon many factors not considered

in the model. The risks associated with beef production were not taken into

account in the model. In addition, in the real world farmers may not be

aware of the supplies of institutional credit available to them.2 Also, when

 

lDean E. McKee, op. cit. Since the Lake States Dairy Study considered

dairying in more detail than this NC-54 study, the results from both studies

should be considered to determine the comparative advantages of crops, beef,

hogs and dairy.

2G. I. Trant, op. cit. He found that many farmers were not aware of

available institutional credit and the conditions surrounding the acquisition

of such credit.
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all farmers are bidding for resources, input prices are likely to increase

while product prices are likely to decrease, tending to limit expansion.1

The pressure to expand farm size as indicated by the results of this

study for the Thumb area leads to the conclusions that (1) land values will

continue to increase in the Thumb area and (2) the price of $575 per acre

used in this model was too low for land for farm uses, inasmuch as farm sizes

in the Thumb area tend to be stable. Thus, as prices of land are bid up

cash crops, feed grains, and livestock (beef and hogs) will become more and

more attractive to this area since these enterprises have greater returns for

resources than dairying.

South Central Area

The optimal organizations for both Phase 1 and Phase 2 for the repre-

sentative farms in the South Central area indicate large increases in beef

cattle and hog production, as well as increases of 8 to 18 times in the use

of credit over what the representative farms were using in 1960. Since this

difference in credit use is so great, it seems likely that farmers did not

report all credit which they were using in 1960. It is possible that may

short term credit contracts were overlooked. Also, the net worth of farmers

may not be accurately estimated since real estate values may have been over-

estimated.

In Phase 1, the solutions for the South Central farms have MVP's

for cropland, except for the Small farms, that indicate contraction in farm

size (land area) might be profitable. This does not agree with present

trends. Thus, the price of $283 per cropland acre used in the model may be

 

1The NC-54 Study, "Supply Response and Adjustments for Hog and Beef

Cattle Production," plans to consider the aggregate effects of the optimal

farm organizations. Harald Jensen_of the Univ. of Minn. is Chairman on the

NC-54 Committee.
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too high for farm use. However, the MVPIS for wheat acreage and corn land,

in most cases, appear to be high enough to allow further expansion if these

specific acreages can be obtained. Another important reason for holding

land was not considered in this study. This was land value appreciation due

to urbanization and inflation.

The results of this study do not agree with Heady and Egbert'sl find-

ings for this section of Michigan. This difference may be explained, in

part, by two things: (1) Different input-output coefficients were used and

(2) the two studies had different objectives and price assumptions. Never-

theless, with beef cattle and hog expansion taking place in the South Central

area, feed grains and wheat will continue to be attractive alternatives for

this area at current prices. If wheat prices should fall to $1.10 per

bushel (or feed grain price for wheat with corn at medium price) with other

crop prices constant at current prices, wheat would likely leave the optimal

organizations of farms.

In Phase 1, expansion occurs in soybean acreages and reductions

occur in hay crop production. The optimal use of specific resources for

the representative farms are compared in Table 30 for the South Central area

at ppdipm,prices.

I Table 30 indicates the adjustments in the resource base of the repre-

sentative farms from one resulting organization to another. Less seasonal

labor is hired in Phase 2 than was hired in 1960 except on the Large Dairy,

Large Livestock, and Medium Livestock farms which have increases in seasonal

labor requirements. Less managerial labor is required except on the Large

Livestock farm where there is an increase from 2118 to 2671 operator hours.

 

lEarl O° Heady and Alvin C. Egbert, op. cit.
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There is a general decrease in the quantities of field crop machinery

services required on the representative farm from the 1960 organization to

the Phase 2 optimal organization. This would indicate slower machinery

purchases, given the usual attitudes of owning machinery and the assumed

prices.

The increases indicated in livestock facilities are not nearly so

great as for the Thumb area. Cash Grain and Dairy farms have larger

increases in beef cattle and hog facilities than the Livestock farms since

the initial quantities of such facilities were greater on the Livestock farms.

This indicated expansion in the beef cattle and hog enterprises for

the South Central area is consistent with present trends in south central

Michigan and northeastern Indiana. The optimal beef system is the low

mechanized system (feed delivered to bunks by wagon) for short fed yearlings

on drylot. The highly mechanized feeding system was on the verge of coming

into many of the optimal organizations, that is, the solutions indicated that

one unit of this system could enter the optimal organization without changing

total revenue. Since the highly mechanized system uses less labor and the

fact that it was near to entering the optimal organizations, indicate that~

further restrictions on labor would have brought the highly mechanized system

in at positive levels. If farmers have difficulty in obtaining adequate

supplies of labor and feed grains, they would use the highly mechanized

(automated feeding) systems rather than the low mechanized (no automated

feed) feeding systems as indicated by this study. Also, since there exists

high opportunity cost for labor in industry, the marginal factor cost for

labor in agriculture is high.

Dairy herds are reduced in size but do not go completely out as they

did in the Phase 2 solutions for the Thumb area. The reduction in the size

of the dairy herd on the Large Dairy farm from 1960 to Phase 2 is from 29
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to 11 cows. For practical reasons, this would indicate that dairying would

be out of the optimal organization because an 11 cow dairy herd is uneconomic

in dairying today.

The dairy enterprise is relatively more attractive in the South

Central area than in the Thumb area when farms are allowed (in the model)

to vary their supplies of stock resources (land, managerial labor and

machinery). The South Central area does not have attractive high valued cash

crops alternatives such as are available in the Thumb. However, the off-farm

employment opportunity for the family labor is somewhat greater in the South

Central area. Therefore, with the high opportunity costs for labor and

increased expansion in beef and hog production, dairymen will find it more

and more difficult to remain in dairying with their current inefficient

systems. This is not to say that the very efficient parlor systems are mal-

adjustments. The model did not permit stanchion dairy systems to be con-

verted to parlor-loose housing systems, therefore, the results from this

study have little to say about an efficient dairy-system versus beef cattle

and hog enterprises. However, the parlor-loose housing system was allowed

to come into the solutions for the representative farms that did not already

have dairy, but it entered only when hog and beef prices were low.

Results of the model indicated that all farms sell land at medium

prices in Phase 2 except the Small Dairy and the Large Livestock farms. In

Phase 2 every reorganized farm except the Small Cash Grain farm rents less

land than it did in 1960. The farms sold land in the Phase 2 optimal

organizations to acquire capital to invest in the livestock enterprises.

This might not be best in the real world since the model fails to take into

account all the advantages of owning land. The solutions indicated that

farms with larger net worths (for example Large Livestock) were not as

likely to sell land to get capital as farms with low net worths. Also.
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with constant costs and linearity of the input-output coefficients, the farms

purchase feeds rather than growing them, thereby making the labor and capital

needed in crop production available for livestock (beef and hogs) enterprises.

The price used for land in the South Central area model may be higher

than what farmers would get when they sold land. If all farmers should want

to sell land, then the selling price would fall until some type of equilibrium

would be reached. The indication that farm land should be sold to achieve

the optimal organizations implies that land is overpriced for farm use in the

South Central area. However, land may have other values that were not taken

into account in this analysis. These other values could include holding

land for urban uses, inflation protection, prestige and family purposes.





CHAPTER VI

SUMMARY, CONCLUSIONS AND IMPLICATIONS

The main objective of this study was to determine optimal farm

organizations which would serve as guides to profitable adjustments for

representative Michigan and northeastern Indiana farms having a potential

for raising feed grains, beef cattle and hogs. Linear programming was used

to determine the organizations that would maximize net farm incomes under

varying prices for corn, hogs and beef cattle subject to the resource

restrictions found on the representative farms in a survey covering 1960

data. Three price levels, low, medium and high, were used for corn, hogs

and beef in the analysis.

Representative farms were defined by size and type of farm. Size

of farm in this study was defined in terms of total acres operated, while

the type of farm was determined by the enterprise contributing the greatest

percentage of gross income in 1960. Farms were classified as Large, Medium

and Small farms and as Livestock, Cash Crop (Cash Grain in the South Central

area) and Dairy farms.

The analysis was repeated for two phases and for two geographic

areas. Phase 1 was the traditional linear programming model where land

and associated durable resources were assumed fixed. Phase 2 permitted land

and associated durable resources whose acquisition prices and salvage values

differed to vary where profitable. Separate analyses for the Thumb-Saginaw

Valley and for the South Central (including northeastern Indiana) areas took

into account differences in soil productivity, urbanization, land prices,

and crops grown in the two areas.
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In the remaining sections of this chapter the conclusions, implica-

tions of the conclusions, and suggestions for further research are presented.

Conclusions
 

The general conclusion from this study is that farms similar to the

representative Cash Crop and Dairy farms studied could profitably specialize

in livestock (beef and hog) production under the assumed conditions. For

most of the representative farm situations, beef and hog production domi-

nated. Since this study only considered the production side of the picture

at the individual farm level, all these conclusions must be conditioned by

the undetermined price impacts of widespread adoption of the conclusions.

First, results of this study will be summarized by Phases. Then,

the major conclusions will be stated.

The solutions to the linear programming model for Phase 1 and Phase

2 indicated major changes in the organizations of farms. These changes were

shifts into specialized beef and hog farms with field crops using up the

remainder of the farm resources.

Phase 2

Phase 2 permitted the expansion or contraction of land, machinery,

managerial labor and the sale of operator and family labor off the farm.

The effects on farm organizations of varying the price of corn-(with

all other product and input prices held constant at the mpdipp_projected

levels) with land price constant were (1) to produce more corn and buy

less corn at high corn prices and (2) to produce less corn and buy more

corn at low corn prices. Also, as corn prices moved from medium to high

there was a substitution of beef for pork production and vice versa as

corn prices were lowered. With medium and high prices for hogs and beef

cattle, the production from the beef enterprises experienced many-fold
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increases. At medium prices for hogs and beef, hog production increased

moderately in the Thumb-Saginaw Valley and South Central areas. However,

at low beef prices and medium or high hog prices, hogs replaced beef cattle

as the major farm enterprise. At low prices for hogs and beef cattle,

dairying became the major enterprise.

The Phase 2 solutions also indicated important changes in crop enter-

prises and the dairy enterprise. In the Thumb area, corn tended to replace

dry beans when hog and beef cattle production entered the optimal organiza-

tions. This adjustment was limited in the model by the crop rotations and/

or acreage restrictions. In the South Central area there was a substantial

increase indicated for soybean acreages. In both areas, the Phase 2 model

indicated a reduction from the 1960 acreages in forage crops, as dairy was

replaced on the Dairy farms. The dairy enterprise was reduced except at low

prices for beef and hogs. The adjustment in the dairy enterprise as indicated

by the Phase 2 model is consistent with what is and has been taking place in

the Thumb-Saginaw Valley area. With present technology and milk prices for

most dairy farms in the Thumb~Saginaw Valley area, dairymen find it increas-

ingly difficult to obtain competitive returns to labor and capital. Unless

dairy farms are now organized to make efficient use of labor and grow large

quantities of roughages, farmers operating farms similar to the Dairy

representative farms in this study should very seriously consider converting

their dairy facilities to hog and beef facilities and their roughage grow-

ing acreages to cash crops and feed grains. This conclusion does not apply

to farms of less desirable soils in the Thumb-Saginaw Valley area that are

not adapted to growing cash crops.

In the South Central area, the Phase 2 solutions indicated consider-

able expansion in beef cattle and hog production. The results from Phase 2

for the South Central area indicated some sales of land or reduction in farm
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sizes in order to obtain capital for investing in more beef cattle and hog

facilities. However, for larger net worths the analysis indicated that it

would be unprofitable to sell such a high proportion of the total land.

Sales of the type of land on the representative farms in the South Central

area are probably unrealistic. This seems to be the case in view of the

current expansion in farm size in the South Central area. The price of land

assumed in the model was probably too high. At high corn prices, the model

indicated no land sales except on farms with low net worths. Further, the

sale of real estate property to maximize profit is not the whole picture.

Farmers have other motives. Land serves as a means to security, prestige,

inflation protection, etc. Also, present long term rental arrangements may

be inappropriate. Further, if all farmers should go "all out" in producing

beef and pork, the quantities of resources such as corn, hay and credit

would not be available at a constant price, i.e., the farmers would face

increasing acquisition prices for these resources. At the same time, the

prices for their products would decline as larger quantities are produced

over and above that which consumers would accept at the assumed prices.

In both geographic areas, the Phase 2 model indicated that off-farm

employment for the family members and the operator usually expanded to the

limit permitted in the model except for the case of operator labor when

livestock prices were high.

Phase 1

In Phase 1 where land, machinery and managerial labor were fixed and

no off-farm employment of family labor was allowed, the results were dif-

ferent than those for Phase 2. However, the general expansion that occurred

in Phase 2 for beef cattle (fed steers) and hog production occurred in Phase

1 as well but the enterprises were smaller. The main differences from Phase
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2 were (1) more dairying in the optimal organizations than in Phase 2, (2)

smaller crop acreages in the Thumb-Saginaw Valley area and larger crop

acreages in the South Central area than in Phase 2, (3) less seasonal labor

hired for the Thumb-Saginaw Valley area and larger purchases of seasonal labor

for the South Central area than in Phase 2, and (4) the machinery and

machinery services were different than for Phase 2 since the model permitted

buying and selling of machinery in Phase 2. Additional corn picking capacity

was required in Phase 2.

The effects of Phase 2 are more consistent with present trends for

dairying, beef and hog production in both the Thumb-Saginaw Valley and South

Central areas than the results for Phase 1. The Phase 2 results indicated

(1) a reduction in dairying on productive cash crop soils, (2) that the

farms in the Thumb-Saginaw Valley could pay high wages for labor (even includ-

ing managerial labor) while the South Central farms could not, and (3)

changes in machinery inventories in line with shifts to more feed grain and

beef and hog production. These results or indications could not have been

concluded from Phase 1 alone.

The major conclusions from this study can be summarized as follows:

l° The representative farms studied for Michigan and northeastern

Indiana are not organized to maximize profits.

2. Many resources were not fully utilized on the representative

farms in 1960.

3. It would be profitable for a large number of Michigan and

northeastern Indiana farms similar to the representative

farms to increase their production of beef and prok and

feed their feed grains to such livestock rather than sell-

ing feed grains.

4. The results indicate expansion in feed grain acreages in the

Thumb-Saginaw Valley area and a reduction in forage crops as

dairying is reduced.

5. The indicated expansion in beef and hogs would require large

investments in livestock facilities. Also, the large increases

indicated in beef feeding operations imply a very large

increase in demand for feeders.
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6. Further use of credit on farms similar to the representative

farms would be profitable in Michigan and northeastern

Indiana.

7. At the same relative price levels (for example, medium

prices for hogs and beef), beef production is more competi-

tive for resources than hog production in both the Thumb-

Saginaw Valley and the South Central areas. However, hogs

are in a stronger position relative to beef cattle in the

South Central area than in the Thumb-Saginaw Valley area.

8. Cash cropping and livestock (hog and beef cattle) production

are attractive alternatives to dairying for all the represent-

ative farms studied. This is due primarily to possibilities

of growing more profitable crops on land now allocated to

forage crops.

9. Dairymen with stanchion dairy systems on their farms in both

the Thumb-Saginaw Valley and South Central areas will find

that rising wages for labor make it difficult to obtain

profitable returns on their capital. The'results indicated

that such dairy enterprises should be substantially reduced

in both areas. For the Thumb-Saginaw Valley representative

farms, the programming model drives dairying completely out

in the case of the Phase 2 (land variable) model. However,

it should be pointed out that the modern labor efficiency

dairy systems were not considered in the model as alternatives

for present Dairy farms with stanchion systems.

10. Returns to land in the South Central area were low in compari-

son to the assumed land price of $283 per acre whereas, in

the Thumb-Saginaw Valley area returns were more in line with

assumed land price of $575 per acre.

11. It is profitable for family members (excluding the operator)

to work off the farm. In many cases, it would be profitable for

thetfiperator to have off—farm employment, especially in the winter

mon s.

12. Price, resource base and type of farm affect optimal farm

organizations. The effects of these variables on farm

organizations were presented in the above section of this

chapter.

The above conclusions have important implications and require careful

interpretation for Michigan and northeast Indiana agriculture.

Limitations,,0ther Implications, and ngther Study

All solutions for both Phase 1 and Phase 2 for the Thumb-Saginaw

Valley and South Central areas show increases in net incomes (gross incomes

less variable costs) to representative farms over their 1960 incomes. These
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estimates are those that would be obtained if the farms were organized to

maximize profits subject to the levels of technology, input-output relations.

and other conditions assumed for this linear programing model.

There are many reasons why these organizations and adjustments may

differ from what farmers will do. First of all, it would be unprofitable for

all of them to make the indicated changes because of the aggregate impacts

of these adjustments on product and input markets. Also. farmers may desire

a steady flow of income, minimum levels of income, specific enterprises, free

week-ends, winter vacations in Florida. etc. In addition, as perfect knowledge

does not exist, risk and uncertainty will affect adjustments and sizes of

enterprises. Further, some of the, optimal solutions for enterprises may be

substantially smaller or larger than assumed when constructing the input-pout-

put coefficients.

Other reasons why the programmed organizations may not agree with

what actually happens surround the characteristics of .the linear programing

model itself. The solutions are in some cases fractional ani impractical,

for example, .2 milk cow and a 2 cow dairy herd} Also. the assumption of

linearity in the input-output coefficients does not correspond to reality in

all cases. In addition, some activities may not be independent. In such

instances, the technical input-output coefficients used are inappropriate.

For example, feeding purchased feeder pigs and farm raised pugs would not be

independent activities since the addition of purchased feeders would neces-

sitate additional expenditures for disease prevention and control when added

to the herd.

The optimal solutions for average or medium prices call for several

 

W‘— a-

1The problem of fractional or impractical levels of enterprises

could have been handled, in part, by reprogramming the farms with such

enterprises blocked out of the solutions.
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fold increases in the use of credit. Whether or not farmers expand their use

of credit to the extent indicated will affect the attainment of the optimal

organizations. Few provisions were made in the model for internal credit

rationing; however, external or institutional credit rationing was built into

the credit restrictions by taking into account present debts and net worth.

Other factors such as age, successfulness, managerial ability, etc., are also

important when an institution is lending funds to farmers.

The effects of varying hog, beef and corn prices indicate that beef

cattle production has a competitive advantage over swine production on Michi-

gan farms. However, the beef cattle enterprises which enter the optimal

solutions are the short fed, drylot, low mechanized feeding systems. while

the most common found on the farms surveyed was drylot long fed cattle.

Whether or not farmers would be able to find an adequate supply of six to

seven hundred pound feeders at the proper time and at the assumed prices is

something that would require further investigation of the feeder cattle mar-

ket. Also, there are more risks associated with buying and selling short fed

cattle, especially for inexperienced cattlemen.

The general conclusion implies that the Thumb-Saginaw Valley and

South Central areas would change {Egg a feed grain exporting and meat import-

ing area pp_a feed grain deficient and potential meat exporting area. ‘Whether

this development takes place depends in part upon the relationship of supply

to demand. The comparative advantage of these areas will be better understood

after the results of this study are combined with the results of similar sub-

studies in the NC-54 Study. This will be done after all other states have

completed their individual projects. At that time (1) the individual state

results will be aggregated1 and analyzed to determine the optimal adjustments

 

1An example of aggregating results has been done by James T. Bonnen.

Dean E..McKee, and'W} B. Sundquist, "Equilibrium Analysis of Profitable

Adjustments in Lake States Dairying. 1965," Technical Bulletin in progress at

Univ. of Minn. This study was carried out in cooperation with Farm Production

Economics Division, Economic Research Service, U.S. Dept. of Agri.
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and organization of agriculture for the North Central Region and (2) the demand

side of the feed grain-livestock complex will be taken into consideration.

The results from this study and from other theses studies can also

be consolidated and compared with those from the functional analysis, time

series analysis, and other relevant outlook and projection work to appraise

and predict the potential for Michigan agriculture.

Since linear programming results can never be better than the data

and ideas fed into the computer, cross-checks should be performed. One such

check can be made by comparing the results of the functional analysis of data

from the same farms used to define the representative farms programmed in

this study with the linear programming results. Such analyses have been

performed by this author. However, critical evaluation and.some statistical

testing of these results are not yet complete and a careful comparison of the

linear programming and functional analysis results has not been made. These

are to be carried out,by this author and reported in another publication.

The conclusions of this study must be examined in light of what the

investigations by Brooke,1 W’agley,2 Trant3 and others indicated for-farming,

in the Thumb-Saginaw Valley and South Central areas. Their studies have

indicated (1) high returns to cash expenses, (2) low returns to labor in the

South Central area, (3) high returns to land in the Thumb-Saginaw Valley

area and low returns to land in the South Central area, and (a) dairy "losing

out" in the Thumb-Saginaw Valley area and only "fair" in the South Central

area. The findings of this study, by and large, agree with their results.

 

1Brooke, op. cit.

2Robert Vance Wagley, Marginal Productivities of Lgvestments and

Expenditures, Selected Ingham.County FarmsI $252, unpublished M.S. thesis,

Ag. Econ. Dept., Mich. State Univ., 1953.

3Trant, op. cit.
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Results of this study indicate that other activities and restrictions

should be added to the linear programming model used. These activities

would include activities to permit changes in technologies (using multi-

period models), adjustments in existing hog, beef and dairy facilities, and

varying the prices of land and labor. Different restrictions should be placed

on off-farm employment opportunities by age categories. To see which farms

would go out of farming, this restriction should permit full time off-farm

employment. Also, additional restrictions shOuld be considered for seasonal

labor, credit and extent of adjustments permitted. Another area which merits

further study is the effects of weather conditions on.input-output coef-

ficients. The feeder pig activities and the fed dairy steer activities should

be deleted from the model when sow farrowing systems and beef feeding systems

are in the model because the beef and hog activities are always dominant under

the assumed conditions. Studies are needed with respect to the resource mar-

kets such as credit, feeder cattle and land markets. In addition, the demand

for the products studied in.this investigation should be examined as well as

the demand for factor or inputs demanded by the feed grain-livestock complex.



 

 
 



APPENDIX A

Appendix A presents much of the basic data and lists sources

of data used in deriving the coefficients and restrictions for the linear

programming model. A more detailed presentation of the pro-budgets and

calendars of operations for the activities can be found in R. A. Young's

Ph.D. thesis, "An Economic Study of the Eastern Beet Sugar Industry,"

Department of Agricultural Economics, Michigan State University,

151
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TABLE A-l.--TOWNSHIPS AND COUNTIES QUALIFYING FOR THE SURVEY BY AREAS

Thumb Area Townships by County

 

Bay Saginaw

Williams McKinley Brady *Custer

Kawkawlin Winsor Maple Grove Watertown

Monitor Chandler Swan Creek Elmer

Frankenlust Oliver James Marlette

Portsmouth Colfax Kochville Buell

Merritt Meade Buena Vista Elk

Hume *Blumfield Flynn

Gratiot Dwight Frankenmuth Maple Valley

*Lincoln *Thomas Fremont

Elba Huron Saginaw

washington Gore Tuscdla

*North Star Bloomfield Sanilac

Emerson Rubicon Denmark

Lafayette Siegel . Delaware Gilford

Bethany Sand Beach Evergreen Wiener

Wheeler Sherman ' Argyle Akron

Wheatland Fairgrove

Huron Midland Lamotte Columbia

Moore -E1mwood

*Sebewaing *Ingersoll

Brookfield

*Fairhaven

South Central Area Cpunties by State

Michigan Indiana

Shiawassee Jackson Elkhart

Clinton Calhoun Lagrange

Ionia Kalamazoo Marshall

Eaton Cass Kosciusko

Ingham St . Joseph Noble

Livingston Branch Fulton

 

*Denotes sampled townships.
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TABLE A-2.--HOURS OF ANNUAL OVERHEAD LABOR PER FARM BY SIZE AND TYPE OF

FARM BY GEOGRAPHIC AREA

 

 

 

 

Size of Farm by Area : Digestock : Ty22§3£052§E : Dai

Thumb Area

Small (less than 120 acres) --* 410 . 480

Medium (120-180 acres) --* 500 600

Large (over 180 acres) --* 650 930

South Central Area

Small (less than 100 acres) 550 400 500

Medium (100-200 acres) 650 500 600

Large (over 200 acres) 1,065 680 830

 
fi—

*Not enough schedules were obtained in these cells to merit an analysis

of these farm classifications; therefore, no estimates were includes for

these.

Source: Calculated from survey data and Illinois detailed labor records

from 1951-1958, Farm Management,Manua1, Univ. of 111., AE-3349,

Oct. 1960, p. 18.

The annual values in Table A-2 were distributed into seasonal periods

for this study as follows:1

Dec. - Mar. 22.4% August 11.2%

Apr. - May 14.4% Sept.-Oct. 15 16.8%

June-July 21.7% Oct. 15—Nov. 30 13.5%

 

1Paul R. Hasbargen and.George A. Pond, Plannipg Farms for Increased

Profits, Minnesota Agricultural Experiment Station, Bulletin 5, 195 ,

p. 25.
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TABLE A-3.m-ASSUMED RATES FOR CUSTOM WORK IN MICHIGAN

 

  

Custom Job : Upit : Geographip_Apea : Charge

Corn picking Acre Thumb and South Central $ 6.00

Silage harvesting Acre Thumb 18.00

" " " South Central 15.00

Dry bean combining " Thumb 7.00

Soybean combining " South Central 6.00

Plowing " Thumb and South Central 6.50

Hay baling Bale " " " " .12

Harvesting sugar beets Acre Thumb 20.00

Hauling sugar beets Tons " 1.50

Corn shelling Bu. Thumb and South Central .05

 

Source: The 1960 farm survey data for this study and "Rates for Custom

Work in Michigan," revised by Charles Beer, Department of

Agricultural Economics, Michigan State University.
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TABLE A-4.--MACHINERY PERFORMANCE RATES AND COST

 

:Effective: Field : Acres: Hours:

 

Operation - Size :S§§ : Width : Effi- : per : per :Variable Cost/Hr.

Of Implement :( H ' (ft.), : cienc : Hour : Acre :Im leme t:Trac

 

Plow - 3 x 14" 3.0 3.5 .82 1.04 .96 .30 .75

Flow - 3 x 14" 3.5 3.5 .82 1.21 .83 .30 .80

Plow - 4 x 14" 3.5 4.67 .82 1.62 .62 .40 .93

Disk - 8' 3.5 8 .82 2.75 .36 .10 .75

Disk - 10' 3.5 10 .82 3.4 .29 .13 .93

Grain Drill - 8' 3.5 8 .76 2.6 .38 .10 .55

Planter 4R, 28" 3.0 9.33 .70 2.4 .42 .12 .55

" ZR, 28" 3.0 4.67 .70 1.2 .88 .10 .55

" 4R, 36" 3.0 12.0 .70 3.05 .33 .12 .55

“ ZR, 36" 3.0 6.0 .70 1.55 .65 .10 .55

Cultivator - 4R, Z8" 3.0 9.33 .80 2.7 .37 .08 .55

" ER, 28" 3.0 4.67 .80 1.35 .74 .06 .55

" 4B, 36" 3.0 12.0 .80 2.9 .34 .08 .55

" 2R, 36" 3.0 6.0 .80 1.45 .68 .06 55

Mower 3.5 7 .75 1.84 .54 .20 .55

Rake, Side Delivery 3.5 8 .76 2.6 .38 .12 .55

Bean Puller 2R 3.0 4.67 .82 1.39 72 .12 55

Combine, 7' 3.0 7.0 .67 1.58 63 1.00 75

" 10' SP 3.0 10.0 .67 2.30 43 1.40 --

" 12' SP 3.0 12.0 .67 2.79 36 1.50 --

(For bean combining reduce speed)

Beet Harvester 1R 3.0 2.33 .60 .50 2.0 2.50 .55

" " 2R 3.0 4.67 .50 .85 1.18 3.40 .75

Hay Baler 2.0 1.0 1.40 .75

Sprayer - 16' boom 3.0 16 .60 3.50 .29 .45 .55

Sprayer - 4R 3.0 12.00 .60 2.18 .46 .40 .55

Corn Picker - 1R 3.0 1R .68 .74 1.35 .80 .75

" " ZR 3.0 ZR .60 1.28 .78 .95 .75

Tractor - 20 DBH .55

" 3O DBH .75

u 40 DBH .93

Hay Chopper 3.0 5' .75 1.35 .74 .40 .55

Corn Silage Chopper 3.0 IR .75 .70 1.43 .45 .75

Rotary Hoe 5.0 12' .8 4.5 .22 .12 .55

 

Source: Roy Bainer, R. A. Kepner and E. L. Barger, Principles of Farm

Machinepy, New York: John Wiley and Sons, Inc., 1955, and

"Cost Planning for Farm.Machinery," Dpane Agpiculturgl Digest,

Doane Agricultural Service, Inc., 19 0.
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TABLE A~5.-~PRODUCT AND FACTOR 1966 PROJECTED PRICES USED IN THIS STUDY

 

 

 

 

Item ; Unit ; Area Low MES; : Hi 1

Corn sales Bu. Thumb .84 $ 1.04 $ 1.24

Corn sales " South Central .82 1.02 1.22

Corn purchased " Thumb .94 1.14 1.34

Corn purchased " South Central .92 1.12 1.32

Sugar beets Tons Thumb 12.85

Dry beans th. " 6.00

Soybeans Bu. South Central 2.04

Oats Bu " " .65

Oats " Thumb .65

Wheat " " 1.84

Wheat " South Central 1.78

Alfalfa hay sales Tons Thumb & S.C. 18.00

" " purchase " " ” 20.30

Milk (mfg.) th. Thumb a. S.C. 3.24

Milk; Grade A " " ' ' 4.22

Seed

Corn Bu. Thumb & S.C. 12.00

Sugar beets Lb. " 1.00

Dry beans Bu. " 4.20

Soybeans Lb. South Central .05

Oats Bu. Thumb & S.C. 1.74

Wheat Bu. " ” 2.76

Alfalfa Lb. " ” .49

Fertilizer

N Lb. Thumb & S.C .13

P205 Lb. " " .lo

K20 Lb. " " .05

Labor

Seasonal Hour Thumb 1.21

" " South Central 1.23

Milking " " " 1.55

" " Thumb 1.52

Managerial Mo. Thumb & S.C. 700.00

*Hogs (choice bar. &

gilts)

Quarter 1 th. Thumb & S.C. 11.24 14.20 17.16

" 2 " " " 13.08 16.04 19.00

" 3 " " " 13.03 15.99 18.95

" 4 " " H 11.01 13.97 16.93

*Choice Slaughter Steers

Quarter 1 th. Thumb & S.C. 16.76 20.92 25.08

" 2 " " “ 16.81 20.97 25.13

" 3 " " H 17.06 21.22 25.38

" 4 " " n 16.94 21.10 25.26
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*These prices were adjusted by seasonal weights, geographic differences

and for marketing charges to arrive at the prices used in the linear programm-

ing model.
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Hor7 Enterprise
J) .L
 

The swine production activities are stated as a series of one litter

hog systems that include both the farrowing and feeding of the pigs.

TABLE A~7.~eLABOR REQUIREMENTS FOR HOG ACTIVITIES*

 

: Hours of Labor Requiredgby Period

Type of System : Dec. 2 April 3 June : : Sept. : Oct. 15-: T tal

: Mar. 2 May :4July ;#Aug‘ : Oct.415,: Nov. 30 : o

 

-
«
‘
0
3
:
.

5

Central farrow

& confinement

W
-
-
-
”
#
1

"
L
y
n
n
.

.
m
.

.
~
.

._

t I

I

finish:

Quarter 1 5.30 3.25 3.00 1.00 .34 .44 13.3u

Quarter 2 1.10 3.23 3.50 1.50 2.25 1.75 13.34

Quarter 3 4.23 .54 .99 2.56 2.64 2.37 13.34

Quarter 4 6.50 2.50 .46 .32 .65 2.90 13.34

Central farrow

& portable

finish:

Quarter 1 6.35 3.25 3.00 1.00 .34 .44 14.38

Quarter 2 2.00 3.68 3.50 1.50 2.25 1.75 14.68

Quarter 3 4.23 .84 .99 2.56 2.64 2.37 13.63

Quarter 4 6.50 2.50 .46 .32 .65 2.90 13.34

Portable farrow

and finish:

Quarter 1 6.69 3.25 3.00 1.00 .34 .44 14.72

Quarter 2 2.00 3.83 3.69 1.50 2.25 1.75 15.02

Quarter 3 4.23 .84 .99 2.82 2.72 2.37 13.97

Quarter 4 6.60 2.50 .46 .32 .65 3.14 13.67

 

*For convenience, it was assumed that sows farrowed and feeders were

purchased at the mid-point of the quarter.
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TABLE A»8.«-FEED REQUIREMENTS FOR 30W AND EIGHT PIGSé/

 

 

 

 

Corn . Pasture

System Equivalents : Protein : Animal Unit

th. th. : Pastppg_25y§___

Central farrow and confinement

finish:

All farrowings 59.25 11.96 0

Central farrow and portable

finish:

Quarter 1 59.36 11.86 20

Quarter 2 59.32 11.86 19

Quarter 3 62.78 12.30 13

Quarter 4 60.73 11.68 15

Portable farrow and finish:

Quarter 1 59.36 11.86 20

Quarter 2 59.32 11.86 25

Quarter 3 62.78 12.30 19

Quarter 4 60.73 11.68 15

a/
These feed requirements are for feeding out seven 210 pound hogs,

l gilt until farrowing, and l sow until 3 months after farrowing. The

sources of these data were: D. A. Becker, "Balancing Swine Rations,"

Univ. of I11., Circular No. 811; "Your 1962 Hog Business," AS-377, Univ.

of I11., Ext. Ser.; and Karl wright and J. A. Hoefer of Michigan State

University.

—
_
<
.
~
F
-
‘
n
~
q

4
.
.
.
.
.
.



Beef Enterprise
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The beef activities include a beef cowwcalf herd, two calf feeding

systems, and two 6 months short-fed yearling systems.

October and period 2 begins in April.

Period 1 begins in

TABLE A-9.~~HOURS OF LABOR REQUIRED FOR DIFFERENT BEEF CATTLE SYSTEMS

 

:Beef-Cow :

Labor Period : Calf

° Herd
   

 

Total labor 20.00

Dec.mMar. 10.44

Apr.~May 3.86

June-July 1.04

August .62

Sept.-Oct. 15 1.32

Oct. 15-Nov. 30 2.72

:Dr lotsPas.

9.58

2.32

2.62

1.96

.90

.89

.89

Low Mechanizationé/ :

7.73 5.28 5.28

2.94 3.52 0

1.29 .22 1.54

1.03 0 1.76

.51 0 .90

.93 0 1.08

1.03 1.54 0

High MechanizatioE

:Calf Systems: Yearlings :Calf Systems: Yearlings

:Pd. 1:Pd. 2zDr lot:Pas.

6.42

1055

1°75

1.32

.60

.60

.60

5.18

1.97

.87

.69

.34

.62

.69

    
:Pd. 1:Pd. 2

3.54 3.54

2.36 0

.15 1.03

o 1.18

0 .60

0 .73

1.03 o

 

E/These are based on lot sizes of 100 head.

TABLE A~10.--TOTAL FEED REQUIREMENTS PER HEAD BY BEEF CATTLE SYSTEM

 

 

 

Feed Requirements Cogggglf : 82:13: P::t::: Yearlings

Corn equivalents (cwt.) 2.69 35.00 30.35 21.50

Protein (cwt.) .98 3.72 1.24 1.57

Hay equivalents (tons) 2.00 .94 .74 .21

Pasture (tons H.E.) 3.00 0 1.00 0

 

 

h
‘
‘
.
‘
.
.
l
n
-
t
k
-
H
i
‘

r
'
-
I

v
b
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DairyiEnterprises

The dairy activities included in the model were of the stanchion and

parlor types. The stanchion system included both grade A and grade B

alternatives where appropriate. The labor requirements by system are pre-

sented in Table Aell.

 

 

 

 

 

Fm

TABLE A-11.--HOURS OF LABOR REQUIRED PER DAIRY COW BY SYSTl‘Mg-l a

. Milking System I

Labor Period : Stanchion : Parlor L

Grade A : Grade B : Grade A l

Dec. .9 Mar. 31.95 28.44 23.14 5"

April - May 13.43 9.00 10.68

June 1 July 10.29 6.38 9.24

August 5.23 3.29 4.70_

Sept. ~ Oct. 15 7.69 5.23 6.92

Oct. 15 4 Nov. 30 10.68 9.08 8.13

 

é/These requirements are based on a herd size of 20 to 30 cows.

Source. H. J. Aune and L. M. Day, "Effects of Herd Size on Dairy Chore

Labor," Bulletin 449, Minnesota Agricultural Experiment Station,

St. Paul, Minn., and E. I. Fuller and H. R. Jensen, "Alternative

Dairy Chore Systems in Loose Housing," Bulletin 457, Minn. Agri-

cultural Experiment Station, St. Paul, Minn.

The grade A cow and replacements (.9 young stock per cow) had feed

requirements of 37.98 cwt. corn equivalents, 574 lbs. protein, and 7.85

tons hay equivalents. The grade B cow and replacements (.7 young stock

per cow) consume 35.4 cwt. of corn equivalents, 200 lbs. of protein, and

6.72 tons of hay equivalents. It was assumed the grade A cow produces

11,500 lbs. milk (3.5% FCM basis) and the grade B cow produces 10,036 lbs.

of milk (3.5% FCM basis) per lactation.



APPENDIX B

Appendix B includes tables depicting Phase 1 optimal organizations

for the small and large size representative farms for the Thumb and South Central

areas. The prices used were the medium price for corn and various prices for

hogs and beef cattle.
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TABLE B‘1.m-0PTIMAL ORGANIZATIONS FOR SMALL CASH CROP FARMS IN THUMB AREA -

PHASE 1

 

Beef Prices per th.
 

 

 

 

 

 

C°m Price @ $°9WBuShel gun“ : $16.08 :_$20.20 $24.31

(1) Hog Price @ $10.89[th.

Net income $ 7,806 10,609 14,005

Dry beans Acre 24 20 20

Corn " 30 34 34

Alfalfa " 3 3 3

Oats "

Sugar beets " 7 7 7

‘Wheat " 17 17 17

Real estate credit $ 22,345 15,982 15,785

Chattel and private credit $ 9,706 11,680 11,680

Yearlings fed, Pd. 1 Head 9 99 101

" " Pd. 2 _ " 9 99 101

Dairy Cow 26 1

Sows farrowed, Qu. 1 Sow 2

u n Qu. 2 n

H II Q11.» 3 II

n I! Qu. )4, 1!

L2) Hog Price @ $13.,731cmt...

Net income $ 9,317 10,753 14,060

Dry beans Acre 20 20 20

Corn " 34 34 34

Alfalfa " 6 3 3

Oats "

Sugar beets " 7 7 7

Wheat " 13 17 17

Real estate credit $ 24,935 16,297 15,758

Chattel and private credit $ 10,138 11,680 11,680

Yearlings fed, Pd. 1 Head 93 99

n u Pd. 2 u 93 99

Dairy Cow 1 1

Sows farrowed, Qu. l Sow 26 2 2

" " Qu. 2 " 26 2 1

n u Qu. 3 n 26 2

" " Qu. 4 " 26 2

(32 Hog Price M16.57/cm.

Net income $ 14,948 14,948 15,264

Dry beans Acre 20 20 20

Corn " 34 34 34

Alfalfa " ll 11 3

Oats
11

Sugar beets " 7 7 7

Wheat " 9 9 17

Real estate credit $ 21.745 21.745 25.335

Chattel and private credit $ 11,680 11,680 11,680

‘Yearlings fed, Pd. 1 Head ' 26

n n Pd. 2 n 26

Dairy Cow

Sows farrowed, Qu. l Sow 27 27 21

u u Qu. 2 n 27 27 21

I: II Qu. 3 " 27 27 21

" " Qu. 4 " 27 27 21

“
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TABLE B-3.~.OPTIMAL ORGANIZATIONS FOR LARGE CASH CROP FARM IN THE THUMB AREA -

PHASE 1
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Corn Price @'$.99/Bushel f Unit f  

 

11) Hog Price a $10.89/th.

Net income

Dry beans

Corn

Alfalfa

Oats

Sugar beets

Wheat

Real estate credit

Chattel and private credit

Yearlings fed, Pd. 1

" Pd. 2

Dairy

Sows farrowed, Qu. 1

II II Qu. 2

II II Quo 3

n n Qu. 4

(2) Hog Price @ $13.73/th.

Net income

Dry beans

Corn

Alfalfa

Oats

Sugar beets

Wheat

Real estate credit

Chattel and private credit

Yearlings fed, Pd. 1

" Pd. 2

Dairy

Sows farrowed, Qu. 1

II II Qu O 2

II II Qu o 3

u n Qu. 4

(2) Hog Price @l$l6.57/th.

Net income

Dry beans

Corn

Alfalfa

Oats

Sugar beets

Wheat

Real estate credit

Chattel and private credit

Yearlings fed.. Pd. 1

" Pd. 2

Dairy

Sows farrowed, Qu. 1

n n Qu. 2

II II Qu o 3

n n Qu. 4

20.777

129

46

24

20

20,421

5.300

36

20

29

22,438

129

24

20

40

30.089

25,860

12

52

52

52

52

34.478

46

129

27

20

37

28.770

26,103

57

57

57

57

Beef Prices oer th.

21.627

32.617

242

242

56

 

21,627

32.61?

242

242

34.209

46

129

20

40

21,560

32, 617

238

238

35.748
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TABLE B-5.--OPTIMAL ORGANIZATIONS FOR LARGE DAIRY FARM.IN THE THUMB AREA -

PHASE 1

 

Corn Price @’$.99/Bushel  

 

{12 Hog Price @1§10.82[th.

Net income

Dry beans

Corn

Alfalfa

Oats

Sugar beets

Wheat

Real estate credit

Chattel and private credit

Yearlings fed, Pd. 1

” Pd. 2

Dairy

Sows farrowed, Qu.1

" Qu. 2

II II on 3

u n Q11 . 1+

‘22 Hog Price @>§13.23[th.

Net income

Dry beans

Corn

Alfalfa

Oats

Sugar beets

Wheat

Real estate credit

Chattel and private credit

Yearlings fed, Pd. 1

" Pd. 2

Dairy

Sows farrowed, Qu.1

“ Qu. 2

n n Qu 3

n u Qu. )4,

(:22 Hog Price @ $16.5ZZth.

Net income

Dry beans

Corn

Alfalfa

Oats

Sugar beets

Wheat

Real estate credit

Chattel and rivate credit

Yearlings f , Pd. 1

" " Pd. 2

Dairy

Sows farrowed, Qu.1

" Qu. 2
II I! Qu

ll " Qu. 2

Acre

Head

fl

Cow

Sow

Acre

34,868

81

161

26

19

16

40

13.364

3.800

29

29

29

29

52. 356

172

54,616

172

42

16
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1.840

.607
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TABLE B—7.--OPTIMAL ORGANIZATIONS FOR SMALL LIVESTOCK FARM IN THE SOUTH

- CENTRAL AREA- PHASE 1

 

Beef r ces er Cut.

 

 

Corn Price e $.97/Buehel ; Unit 4 .33 z 20. g .

1 e O» 1+ .

Net income $ 5 o 098 7 e 290 10 0 2""?

Soybeans Acre 9 8

Corn “ 28 28 28

Alfalfa ' ll 17 17

Wheat ” 8 5 8

Real estate credit $ 14.417 12.047 10.54”

Chattel credit $ 2.821 5.017 5.017

Private credit 3 2,600 2,600 2,600

Yearlings fed, Pd. 1 Head 31 75 90

" Pd. 2 " 31 75 90

Dairy Cow' 16 6

Sous farrowed, Qu. 1 Sow’ 9

Qu- 2 "

I! I Qu 3 [I

II n Q11 . 1+ :1 3

2 H Pr celo

Net income $ 7 o 670 8 0 301+ 10 v 553

Soybeans Acre 6 9 10

Corn " 28 28 28

Alfalfa ' 19 17 15

Wheat “ 8 8 8

Real estate credit $ 13,024 11,639 10,378

Chattel credit $ 5,017 5.017 5,017

Private credit $ 2,600 2.600 2,600

Yearlings fed, Pd. 1 Head 31 8O

" Pd. 2 " 31 80

Dairy Cow 8 6

Sous farrewed,Qu.1Sow 20 12 9

Qu. 2 ' 20 17 3

u u Qu. 3 n 20 12

n n Q11 . Ll: " 20 17 3

‘WM-

Net income $ 12,885 12,885 13,078

Soybeans Acre 4 4 4

Corn " 28 28 28

Alfalfa " 21 21 21

Wheat " 8 8 8

Real estate credit 3 15, 965 15,965 11,071

Chattel credit $ 5, 017 5,017 5,017

Private credit $ 2,600 2,600 2,600

Iearlings fed, Pd. 1 Head 31

" Pd. 2 ' 31

Dairy Cow

Saws farrowed, Qu. 1 Saw 26 26 19

' Qu. 2 " 26 26 19

” " Qu. 3 " 26 26 19

" " Qu. 4 " 26 26 19
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TABLE B-9.--OPTIMAL ORGANIZATIONS FOR LARGE LIVESTOCK FARM IN THE SOUTH

CENTRAL AREA - PHASE 1

A : : Beef Prices er th.
Corn Price @»$.97/Bushel : Unit : 1 .33 = 20. 5* : 2 ,5

(12 Hog Price 01811;;4/th.

 

 

 

 

26,340
Net income $ 10.518 17:185

Soybeans Acre 52 52 52

Corn " 153 153 153

Alfalfa " 57 37 37

Wheat " 44 44 44

Real estate credit $ 25,762 22,904 22,918

Chattel credit ,$ 26,001 26,001

Private credit $ 6,600 6,600 6,600

Yearlings fed, Pd. 1 Head 102 266 267

" " Pd. 2 " 102 266 267

Dairy Cow 22

Sows farrowed, Qu. l Sow 11

II n Qu. 2 I!

II I. Qu. 3 II

n n Qu. 4 n 3

{ZlHog Price @'$13.98/th.

Net income $ 13,616 17,758 26,422

Soybeans Acre 52 52 52

Corn " 153 153 153

Alfalfa " 57 57 37

Wheat " 44 44 44

Real estate credit $ 28,139 22,614 22,752

Chattel credit $ 7,695 26,001 26,001

Private credit $ 6,600 6,600 6,600

Yearlings fed, Pd. 1 Head 250 258

" " Pd. 2 " 250 258

Dairy Cow

Sows farrowed, Qu. l Sow 51. 8 . 11

u u Qu. 2 on 51 6

n e Qu. 3 n 51

n n Qu. 4 n 51 6 3

{:22 Hog Price @ $16.821Cw‘t.

Net income ‘ $ 26,741 26,741 28,512

Soybeans Acre 52 52 52

Corn " 153 153 153

Alfalfa " 31 31 28

Wheat " 44 44 44

Real estate credit $ 30,728 30,728 35,421

Chattel credit $ 21,904 21,904 26,001

Private credit $' 6,600 6,600 6,600

Yearlings fed, Pd. 1 Head, ‘ 102

" " Pd. 2 " 102

Dairy Cow

Sows farrowed, Qu. 1 Sow 63 63 46

" " Qu. 2 u 63 63 46
n n Qu. 3 ll 63 63 “6

" " Qu. 4 " 63 63 46
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TABLE B-11.—-OPTIMAL ORGANIZATIONS FOR SMALL CASH GRAIN FARM IN THE SOUTH

CENTRAL AREA - PHASE 1

 

Beef Pricesper th.

“Corn Price©$-97/BUShel Unit $15.33 : $20.45 : $2K56

 

(1) Hog Price @ $11.14[th.

Net income $ 4.807 6.180 8.543

Soybeans Acre

Corn " 23 23 23

Alfalfa " 26 28 28

Wheat " 16 16 16

Real estate credit $ 16,997 11,641 11.371

Chattel credit $ 4,361 4,361 4,361

Private credit $ 2,800 2,800 2,800

Yearlings fed, Pd. 1 Head 8 67 70

u n Pd. 2 " 8 67 70

Dairy Cow 21 l

Sows farrowed, Qu. 1 Sow

II " Qu. 2 I!

II N Qu . 3 II

I! ll Qu. 4 I!

2 Ho Price @. l . 8 th.

Net income $ 5,674 6,232 8,543

Soybeans Acre

Corn " 23 23 23

Alfalfa " 28 28 28

Wheat " 16 16 16

Real estate credit $ 16,812 11,604 11,371

Chattel credit $ 4, 361 4,361 4. 361

Private credit $ 2,800 2,800 2,800

Yearlings fed, Pd. 1 Head 61 70

" " Pd. 2 " 61 70

Dairy Cow 9 1

Sows farrowed, Qu. 1 Sow 12 l

n u Qu. 2 u 12 3

n u Qu. 3 n 12

n n Qu. 4 n 12 4

‘22 Hog Price @'§16.82[th.

Net income $ 9,576 9,576 9,658

Soybeans Acre

Corn " 23 23 23

Alfalfa " 28 28 28

Wheat " 16 16 16

Real estate credit $ 19,536 19,536 19,890

Chattel credit $ 4,361 4,361 4,361

Private credit $ 2,800 2,800 2,800

Yearlings fed, Pd. 1 Head 8

n n Pd. 2 n 8

Dairy Cow

Sows farrowed, Qu. 1 Sow l9 l9 17

n n Qu. 2 n 19 19 17

n u Qu. 3 n 19 19 17

u n Qu. 4 n 19 19 17
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TABLE B-13.--OPTIMAL ORGANIZATIONS FOR.LARGE CASH GRAIN FARM IN THE SOUTH

CENTRAL AREA - PHASE 1

 

Corn Price 0 $.97/Bushe1

 

: Beef Pr ces r .

“nit :‘El.'33 ":‘JT‘Ezo.5:." "9'?93:1:
 

 

£12 gag Pricg o guanlcm.

Net income

Soybeans

Corn

Alfalfa

Wheat

Real estate credit

Chattel credit

Private credit

Yearlings fed, Pd. 1

" Pd. 2

Dairy

Sows farrowed, Qu. 1

II n Qu. 2

n I Qu. 3

n I. Qu. u

‘22 Hog Price 6 §;;}.28[m.

Net income

Soybeans

Corn‘

Alfalfa

Wheat

Real estate credit

Chattel credit

Private credit

Yearlings fed, Pd. 1

" Pd. 2

Dairy

Saws farrowed, Qu.1

" Qu. 2

a ll Qu. 3

II II Q11. [4,

(:12 Egg Pace @fi6z8210wt.

Net income

Soybeans

Corn

Alfalfa

Wheat

Real estate credit

Chattel credit

Private credit

Yearlings fed, Pd. 1

" Pd. 2

Dairy

Sows farrowed, Qu.1

" Qu. 2

II I Q“. 3

n n Qu. )4,

£
0
0
9
}
:

a
3
"
!
“

Head

ll

Cow

Saw

a
.

0 H
6
9

0

8
'

a
g
g
a
a
G
-
fi
fi
-
fl
-
a

:
:
3

3
'
’
1
0
}

O

=
=
=
§
§
=
‘
§
«
«
«
=
=
=

8,688

84

1.19

62

39

24,832

16.398

4.100

84

84

28

7

11,440

119

62

39

23.256

17,918

n.1oo

13.695

84

1.19

28

39

18.171

22,061

4,100.

190

190

1

20,154

84

119

28

39

18,171

22,061

4,100

190

190

1

20,210

119

28

18,139

22,061

4,100

188

188

21.333

84

119

27

39

22.739

22, 061

4,100
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TABLE B-15. --OPTIMAL ORGANIZATIONS FOR SMALL DAIRY FARM.IN THE SOUTH CENTRAL

AREA - PHASE 1

 

  

 

 

 

 

 

Corn Price @ $.97/Bushe1 ; Unit 3°“Pri°°s °r ,0“

‘12 Hog Price @.§11,1AZth,

Net income $ 6,925 9,367 12,261

Soybeans Acre

Corn " 27 27 27

Alfalfa " 40 27 23

Wheat " 12 12 12

Real estate credit $ 4.196 9.367 9.447

Chattel credit $ 5.991 5.991

Private credit $ 4,900 4,900 4,900

Yearlings fed, Pd. 1 Head 78 83

Pd. 2 n 78 83

Dairy Cow 34 14 11

Sows farrowed, Qu. 1 Sow’ 1

" ' Qu. 2 "

II II Qu. 3 II

II n Q11 4 It 1

2 Ho Price @ 1. 8 (Mt.

Net income $ 8,746 9,569 12,321

Soybeans Acre

Corn " 27 27 27

Alfalfa ” 39 32 24

Wheat " 12 12 12

Real estate credit $ 11,439 9,183 9, 406

Chattel credit $ 5, 991 5.991 5, 991

Private credit $ 4.900 4,900 4,900

Yearlings fed, Pd. 1 Head 64 80

" Pd. 2 " 64 80

Dairy Cow" 14 14 ll

Sows farrowed, Qu. 1 Sow’ 21 4 1

" " Qu. 2 “ 21 4 1

n u Qu. 3 n 21 )4,

" " Qu. 4 " 21 4

MW-

th. income $ 13.473 13,608 13,773

Soybeans Acre 21 '

Corn " 27 27 27

Alfalfa " 15 l9 19

Wheat " 12 12 12

Real estate credit $ 16,158 16 .763 16,763

Chattel credit $ 5,991 5, 991 5,991

Private credit $ 4,900 4 900 4,900

Yearlings fed, Pd. 1 Head

1' ll Pd. 2 '1

Dairy‘ Cow 7 12 12

Sews farrowed, Qu. 1 Sow' 23 23 23

" " Qu. 2 " 23 23 23

" " Qu. 3 " 23 23 23

" " Qu. 4 " 23 23 23
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TABLE B-l7.--OPTIMAL ORGANIZATIONS FOR LARGE DAIRY FARM IN THE SOUTH CENTRAL

AREA - PHASE 1

 

Beef Prices oer th.
  

 

Corn Price @ $.97/Bushel

 

L1);Hog_Price<© $11.141th.

Net income $ 15.815 20.495 27.332

Soybeans Acre 83 83 83

Corn " 92 92 92

Alfalfa " 53 56 55

Wheat " 29 29 29

Real estate credit $ 4,881 23,726 23,722

Chattel credit 3 18,920 18,920

Private credit $ 2,900 2,900 2,900

Yearlings fed, Pd. 1 Head 96 189 191

" Pd. 2 ” 189 191

Dairy Cow 34 27 26

Sows farrowed, Qu. 1 Sow 5

" Qu. 2 "

1' fl Qu. 3 II

n u Q11 14, n

ce @’ 1.

Net income $ 17,723 20,657 27,395

Soybeans Acre 83 83 83

Corn " 92 92 92

Alfalfa " 58 56 55

Wheat " 29 29 29

Real estate credit $ 21,707 23,645 23,660

Chattel credit $ 18,920 18,920

Private credit $ 2,900 2,900 2,900

Yearlings fed, Pd. 1 Head 184 189

" Pd. 2 " 184 189

Dairy Cow 33 27 25

Sows farrowed, Qu. 1 Sow 28 4 5

" " Qu. 2 " 28 l

n n Qu. 3 n 28 1

n n Qu. )4, n 28 1

Ho Price @

Net income $ 28,158 28,376 28,994

Soybeans Acre 83 83 83

Corn " 92 92 92

Alfalfa " 41 41 37

Wheat " 29 29 29

Real estate credit $ 33,282 33,282 37,943

Chattel credit $ 18,920 18,920 18,920

Private credit $ 2,900 2,900 2,900

Yearlings fed, Pd. 1 Head 46

" Pd. 2 " 46

Dairy Cow l5 15 17

Sows farrowed, Qu. 1 Sow 54 54 04

n u Qu. 2 :1 51+ 51+ 44

n u Qu. 3 n 51+ 51+ 41+

.. .. Qu. a .. 54 54 1+4
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TABLE B-19.--ORGANIZATION OF THE LARGE CASH CROP FARM IN THE THUMB AREA

 

 

 

Activity' : : x Phashll : ‘Phase,2

or : Unit : Original 9 : : Extended

Resource : : £1260z : Model : “Od’l : Model

Net Income $ 21,8975/ 26,145 31,313 32,152

Activities

Dry beans Acres 97 46 6° 75

Corn " 41 129 169 210

Alfalfa " 15 0 O 0

Cats " 16 24 32 40

Sugar beets " 18 20 25 31

Wheat .. 39 4o 52 64

Yearlings fed Head 4 464 482 544

Dairy Cow* 6 4 4 4

Sous farrowed Sow* 1 16 8 15

Resources Acguired or SoldE/

Total credit used $ 11,927 54,242 54,399 64,190

Seasonal labor Man hrs. 572 1,333 1,820 2,052

Operator labor Hour -267 ‘NA -l72 -301

Family labor " -899 NA -1,556 -l,556

Managerial labor Op. hrs . 2112/ NA 570 1,600

Land 1 . Acre NA NA 0 0

Rent land 1 " 154 154 194 194

Land 2 " NA NA 0 0

Rent land 2 " NA NA .40 120

Grain harvest

" equip. Acre cap. NA NA ~61 -46

Corn picking

equip. " NA NA 107 147

Beef housing An. unit NA 141 146 167

Low mech. feeding " NA 141 146 167

Dairy cows Head NA -2 -2 -2

Hog farrowing ‘

facilities SOW’ NA 1 0 1

Hog feeding

facilities Head NA 0 0 0

 

filThis is the estimated gross income for 1960,

E/A.minus sign in front of the entry indicates sale and no sign

indicates purchase.

2/NA denotes does not apply
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Schedule No.

Date

Enumeretor DENTIAI.

Segment Sample MICHIGAN STATE UNIVERSITY

Department of Agricultural Economics

Bast Lansing, Michigan

FARR MANAGEMENT mm

1. term SizeI m5. Control and Tenure

(1) Did gross income (sales) from this farm exceed $2,500 in 19601 Yes No i.

(If N0, do not couplets the schedule.)

 

 

 

 

 

 

 

 

 

 

“W

 

 

 

 

(2) About what percent of your gross farm income (sales) from the farm came ’

from:

Beet cattle 1

Boss W ‘7,

Dairy 1

Cash grain 1.

Conservation reserve

payments *1

Sugar beets #1

Other sales 1 (If over 50% do not complete

thfl .ChOd‘llQe)

(3) H00 many acres did you own in 1960? Value per acre 9 .

HOV many acres did you rent _i_:_: last year? Value per acre 8 .

How many acres did you rent .925 last year? Value per acre 8 .

How meny acres did you operate? .

How many were tillable acres? 1 .

(4) Has this term managed in 1960 by: (a) an owner Yes No

(b) a tenant Yes No

(c) a partnership Yes No

(d) a corporation Yes No

(e) a hired manager Yes No

(i) tenant and land-

lord jointly Yes 80

(October 2, 1961)
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(5) I? lAND HAS man. what was the leasing arrangement in 1960:

 

 

Rented land parcel ___A___ __L_ __£___

(a) Acres

1 7. 1

Z 7. 1

(b) 1 z ‘2

1 ‘ X 1

(c) Percentage share of each class of livestock 2 I ______

(d) Cash rent paid per acre $ 3 $_____

(e) Percentage share of operating expenses 7. I __

(f) Relation of tenant to landlord

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(6) Rev many years do you new plan to continue to operate this farm?
 

(I) (If he has any sons) do you expect that any of your boys will take over

the operations of the tare eventually? Yes No
 

(8) Would you prefer your children to choose some other occupation? A

(9) When you cease to operate this rare, how do you plan to transfer control

of it to another operator? (check)

 

 

(G) 8810 ______ (c) Transfer to heir(s)

(b) Lease to a tenant (d) Other

(10) When you quit operating this farm, do you expect this term to be:

(a) Operated by another person

(b) Consolidated with another term unit

(c) Absorbed in a nonfarm use - comletely f 1 partially”
 

(d) Other (specify)
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C. Custom Work and Eguiant Rental

 

Operation

1 Units ‘

  

Worked for Hire
 

‘ Rented y can. Value Rented _l_./
 

(b) Combining

1i

 

VV

 

 

(c) Cora picking A

 

(d) Field chopping ‘

1

 

(e) Hauling
 

(f) Silo filling  i
f
}
.

‘
,

 

 
 

        
5;) Other fl 1:

- a - I
ll

D. 391::farm Work of Operator

(a) Did you have a non-farm job at any time in 1960? Yes No

If no, skip to E (i)

(b)

(e)

(d)

(a)

(f)

(a)

(In)

Name of Bmployer

Was this job year around

What kind of work did you do?

IF NO OFF-FARM wear,

(1) Have you tried to obtain off-farm work? Yes

(3) What kind of work do you think you are qualified for (1) without further

$______per week. (2)

$ per week.

training? A

With further traininL T

Check (Y ) if equipment only rented.

What was your wage rate per hour?

' How many miles was your job from home?

or seasonal?

Location

Expected pay:

Expected pay:

How many days of paid vacation did you have during the year?

If any, could you choose your vacation period? Yes

If so, when

No

No
 

 



 

,2.
u ....a

.

.

.

A

.

,

s

..

O

.

s . . m.

1 I
. .

‘b
s‘

.
.

' Ir:

‘
D u.

. .

. a. .. , a

.. .

 



III. Machineg and 39312“
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A. Owued

It
I“. I godel : Presentw 7“" ;Description

em
Sise ’Year Value Remaining (01 spec“), 3,511,.

I

(MIL—._.

(a) Tractor

{

1f

4,

l + 1

(6) Disc

1

 

 

(4) Corn planter
 

(e) Cultivator
 

_
_
r

 

£19299}!!! 1
 

(8) Corn picker
 

Lb) flay baler
 

(1) Field chopper
 

mama dungeons-ant
 

(it) Grain drill
 

my take
 

LII) Truck
 

Wnfi
 

 

     V  
*Automatic feed handling systus, bulk milk tanks, pipeline milker, hay drying

equip-cut, etc.

w
e
'
.
f
"
'
~
"
x
-

'
m

-
.

.
1
5
.
}
;
b
7
:
i
-
fl

‘
s
!

a

U

:1.
’

i
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IV. Land Use, Crop Production, Sales and Purchases,

Including Landlord's Share, 19601

7 7 I (3) h

(1) 1"“ a“ A: (2) Act“ 2.11:“ 01(31): j. Quiitity Quigtity

A Ovid Rented Owne Rent 1 Sold}! sought?

mmggain, let yr fl f _1 Bu.

and; a a as» °

an for silm 1:23.;H _

Jama- a 1 ’ aha T

Dry beans A .

'm- if“ a l ' w

: Potatoes A 1 f L I m

mom r Bu. W

Wheat _ A k A j

that“? w Du.

‘Crass silage A Ten Q

Hey: leg-e V ten 4

.% grass Ton

__ migsd E ’ Ton

_Rotation pasture 4 1L 7) W,e d a r

Acreage reserg Kind MM Mug . galg ._

Conservation reserve E

finn- ‘ W A g A _

TOTAL Cropland T L '

_Pemnt pastime:Open I r if

1 "”41 a ‘

Other land [ A A f V H

'l‘OTiOperated I A j
 

1TInclude enly 1960 crops sold or held for sale.
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V. Fertiliser Use and Application A

I Fertiliser A late Applied Method of} “giant ICuatom

Crop cres Rented per Acre Application Owned 1 Rent Coat

let year corn 1 g 1

A L

2nd year core A _ y A ;

A 1A ‘
._1 M L r 1““

I
l

.

. y r V * 7

3rd year corn ‘ .7 ‘ ~

£15" 1 '

. 1 ‘

F * 1 :
303W“ 1 r a :5

k #7 A Y ‘ A if .. 1 I A r a!

Opts - ‘ f g ,

Meadow A A w A

Wheat

7
i fl 1 r

l
1

7 ‘ 1 It ‘ I       
(ll) How many tons of lime did you apply in 1960?

 

(12) :Ware any of your crops sprayed in 1960? Yes No .i

(13) It YES, complete the following information:

 

' 7
Acres Cost

Crop Lusteriale Deed Quantity/Acre ”a,“ per AcreA

 

._-
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VI. For a Handli

(1) What type of silo(s) do you have? (check) rower Bunker None

(a) If m, capacity (tons) hethod of feeding: Unloading___ Other____

(b) If m, capacity (tons) Hethod of feeding: Self-feed

manure Scoop Band-feed
*

(e) Method of filling: Blower Elevator Other

(2) How is your hay stored? Baled Chopped Loose
 

(3) Are your fields fenced for rotation grasing? now many acres?

now many rods of fence?
 

VII. Ent rise 1960

Purchases. Sales, and Inventggz of figs

 

 

  

 

 

 

 
 

 

, A On Hand 7
izught, 1960* ' Sold, 1960 Dec. 31 1960

£!.1“ Y Be A e ‘ a. A “6e 0 A ‘ “a

1’ V *

(a) 8m 1 « L A <

(b) Boats l A A

(c) Spring pigs born in 195 I! 1 n4 1! , xx? xx xx

a 1 v r—
(d) Spring pigs born in 1960 4 { i

(a) rail pigs born in 1959 A xx 1 xx xx
        (0 Fall pigs born in 1960 l A T + 1

 

 W W

(1) What type of farrowing house do you have? Central Portable Home
a

(2) What is the maxi-m1 amber of sows that could be farrowed at one time in

facilities now on this farm?
 

(3) Bow many sows farrowed in each month in 1960?

 

  

 
  

 

  

Jamary nay fl September + a

February A June fi_ October

March - 1 July W November

April August December
 

  

(6) How are your hogs finished for market? Confinement 0n pasture

(5) How many pigs can be fed at one time on the farm?

(6) Number of litters farrowed - Spring Fall

(7) Number of pigs weaned per litter - Spring Pall
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IX Da Bntc isc 1960

Purchases. 8310s. and pvsntg of 00152 95313

 

 

    
 

 

  

 

 

 
 

     

 
  

 
  

 
  

(2) Huber , (3) mnbcr (4) 0n and“

nought in 1960 -' Sold in 1960 Deco-tor 31, 1960

(0) Hilk cows lo. L Valus Ho. talus Valus

(b) Dairy hsifsrs; 1 yr 1

(c) 4 2 yr. ; i #

. I } L

(d) Dairy calvss ‘ ‘ 1 J

1 Stars I Y ‘( 3 f in + xxw _ at? v

(3) now no, cows frsshsoad in sub nonth?

January . my . . Soptsdasr

February Juno October

Hatch July Mamba:

April August Doc-bot
 

  

(4) What was the avarags production of silk per car (pounds) DJ. tast 1.

(5) Did you ssll dairy products on a grade A___ grads B____ or crea-

 

 

urkct? I

(6) Is your dairy barn a stanchion or loose housing typo?

A. I? A SW MRI: 3. IF 10053 HOUSING:

(7) Mr of stanchions - ;_ (l3) squats foot of loading shod

(8) “or of singls (14) type of milking parla:

“1“" “M“ ‘3;333.3%:1:2:::::-—-—-:::----—--~
m "33,: my a, m “muggy“: :--
 

(d) Side opening,yas

(c) Herringbone, yea
—“

(t) No. cars on aids

(11) 1519.11". 7““ no ._.- (15) No. of single nilkins units

.. (16) No. of double nilking units

(12) Bull: tank, 200* no ---' (17) No. of nilksrs pct nilkiog

(18) Pipslino, ycs_____ no

(19) Milk tank. yss_____ no

(10) Mr or silksrs

psr milking
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. Beef Cattle Ente
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ise 1960

 

A. Did you have a beef breeding hard on this farm in 1960?

1? YES:

(1) Purchases, Sales, and Inventory of Beef Cattle. 1960

 

Bou t n 1960

A‘__A

Sold in 1960

21ml Ht. ‘Va u: No.4 Wt};

On Hand 12-31-6]

’Value NOJEWt. Value

 

b
i

1 T 9

 .4
21 Beef cows

(b) Beef heifers, 1 year. Q

tA

.h

i

u

u- ggfi . 1 _-

 

(c) Lee! heifers. 2 year 1
 

(9) Bee; calves
 

(e) a... bull J , .  
 

(f) §tocker cattle, 1 yr. 5, over 1
 

$3) Pattening cattle, fern raised      I    
 

‘
v
h
m
e
u
m
t
i
m
r
n
u
n
-
M
o
m
~
3
.
.
.

.
i
.

A
I
!

i
’
2
:

'
.
‘
.

.‘

'3
’

‘

5

i

now many beef cattle can you

house in present buildings?

(2) How many beef calves were: (3)

(a) horn on this farm

(b) Sold in 1960 at weaning age

(c) Put in feedlot on this far-

after weaning

(d) Carried over on this farm

(e) 1 Calf crop

Cows Young stock
 

 

Were any purchased feeder or stacker cattle sold from this far: in 1960?

Yes No
 

If YES, obtain the following informetion for cattle handled between fall of

1959 and fall of 1960:

Feeding System for jeeder Cattle

' (2)

Long-Fed

Mint

(6)

Stocks:

Cattle

(5) Winter

and Fed on

Pasture and

(3) (4)

wort-Fed Winter-ed

Drylot and led on

(1) Item

(a) timber of steers

n so

(1) in how many of the last 1.0 years were cattle bought for:

 
PatteninL



  

 



g. A Other_l.ivestock
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Purchases. Sales and Inventory. 1960
 

A

 

ConsuedL1960

w a

 

 

 

 

 

 

Bought 1960 Sold 1960 03find, 121 0‘

lo. ‘Valus ‘ 80. Value No. Value No. ‘ Value

wool an: fl lb. V W *—

13L!!!" neat " : w __

"001 xx lb. ,

{b} Lanhs neat , j "' A

I

Q) Feeder lenbs _

wool n lb.

(d) Other shag; meat M L in

9888 dos.

(a) Laying hens sent an: A

mullet.

 

 
 

lr

Q1) Turkeys V

        
 

1

(1) Eggs per hen for year

(1) Percent lanb crop

5;! . Capital Position

You have given no considerable information about your fern and your farming opera-

tions last year and the changes that you have made in the last few years. Now I

would like to ask you about your situation with respect to the use of investment

capital and how it night influence your decision about asking further changes in

your taming operations.

1. Bow Inch would you. estinste you had invested in your fern business on December

31, 1960, at current market values?

(a) Real Estate

(h) Machinery, equipsnnt and supplies

(c) Livestock

(d) Crops held for sale and feed inventories

(a) Cash for operation

(E) Total

 

 

 

 

 

 

2. Do you have any additional funds and nonfarn investments which you could trans-

fer to fare use to increase your investment in your tern business?

1! YES, what is the total amount?

Yes
 

lo
 

8
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3. Do you have any outstanding loans which were eade for the purchase or

operation of your tern? Yes No

1? YES. in order to estimate how much far-era could expand production, we

need to know sons details on the kinds of loans you have: (For each loan).

A A

Property

Mortgaged

 

Repa‘ nt schedule

Payment Rate “TE due each

due date 1 pay date

 Annunt

Original

 

Bel. Owed to Purpose

L

 
T

(a) Real Estate
 

 

 

 

(b) Livestock T

,F
.

‘
g
.
"

J
O
-

.3"
i;
'1‘
u

i
g

:3
i
4

5

ii
A

 

A

 

Pare machinery

(c! and guigent _ ‘ A A ,-
 

 

 

fifi ‘ Rte a Hald.

Wué - P

1

      A    f
Do you owe any noney for other purposes? If so, we need to know sons

details about this.

r Currant

 

Purpose Other “total credit

Owed to L Int. rate m i

in: road ‘ - 4

Date due1

 

 

 

 

 

 

 

ill Repairsfi

(h) Fertiliser

Doctor 6-

ii) heapital g n

m 'Other é A

(It)

 

  ‘1.“      
 w‘ \T

be you have any other unsecured loans including proaissory notes. etc.?

Yes No

How much? 8

Source?

 

(Bank. individual. etc.)
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(1) Do you think you could borrow additl onal funds free any private individual?

. If so. how much? 3 . At what rate of interest?

What kind of security would be required? $

Do you think there would be any restrictions on how you used this noney?

. If so. what restrictions?
 

(n) List up to the four best "land rental" opportunities in your neighborhood

for the next year.

 

 

 

 

 

 

Acres Jrggality Relative to Present Pare Annual:f Kind of ‘ Duration

Better Sane Poorer Rent Contract of L335...

1.

2.; A W a

3. ‘

4. r      
  
(n) List up to the four best "lend buys" which you know of in your neighborhood

for the next year.

 

f

 

 

 

'-
S

 

 

 

 

 

 

 

 

 

 

Ac _ A lity Relative to Present Pam Price Pinanciggfi

rug. ‘ Bett.1' 1' par 'K'ind Down W3. P'erc‘ent

‘ 8"“ Poore Interest
A i _ ‘CEC ts r r

l. ‘ ‘ - fl;

2- in g __

. L

1. ,
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I,

x111. Annual Operating Expenses on all the Land Operated

Expense alount Expense .unount

Pnel a lubricant for tractor, Taxes & interest on all

truck a fans share of auto la ated in

Inchinery 5 equipment .

repair uildi a Re rs

Veterinary ~idicims

Breeding fees aghggigg;g_: A

Electricity A A
._.... a. a {N_

2'.

y

. Inventories Purchases and Sales of Cro s Peed and Seed é

Crop m1!» 1960 Inventory Purchases , :9

. an. 1. 1960 Dec. 31, 1960 I V ‘ ‘“ 1* L;   or livestock
   

  

Asbunt .

M's-m ”'.’- -—-

    
      
  

 

 

 

 

 

“Jill

 

 

 

 

 

Other crops
 

ngeansd
 

£939 n 

* Pergilirer . J 1
 

Linestons n i
 

‘Fiotsin

gggplensnts*;_  
 

Peed Grain
  £22219” ‘ A i       
 

*Chenicals. Dairy supplies. th. .
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