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ABSTRACT

The purpose of this study was tc cdesign dairy farm
orranizations which are conpetitive for labor with Michigan
industry in wages, werliing ccenxiitions and fringe beneflits,

The usefulness of the study lies in its ability to improve

the relrtive positicn of doiry farm vorkers ~nd dciry farms

as a business in cur econorry., This wos aclknowledged to be a
farm management problem which recuired the incorporation of
new teclknology into new ferm organizations for solution, It
was necessary to consider aspects of human behavior, of the
work environment, of crop and livestock husbandry and of their
various interactions. The data used were obtained from case
studies of labor efficient and successful dziry farmers, from
recent literature and from researchers and extension personncl,

The following are some of the procedures suggested by
trhe study for increasing the ecrning power of lebor and im-
proving working conditions:

1. Dairy enterprise; Use loose housing and design a

building layout so that all areas sre observable from the
milk house to save cteps and meke herd management easier.
Build a milking room capable of hendling a minimum cf forty
cows per man per hour., Milking rooms where this is possible
were observed ond are felt capable of wider usage. Some
designs appeer capable of permitting a2 swing man to milk at
about the ssme rcte; an important considerstion in making
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labor competitive. The whole chore vork enviromment can be
simplified and made more flexible in its demands for time

by using self feeding forage structures, easy to clean
materials, adequate =nd specialized tools, efficient work
methods, and by design to save or even eliminate work travel
and cffort,

2. Crops enterprise; Labor sdecuzte to handle the dairy

enterprise and provide swing workers for days off is sufficlent
to handle most field work as well on speclalized deiry farms.
wﬁile time ceon be saved in many operations by supplying ade-
cuate and well desipgned equipment, and by careful coordination,
the one big problem is harvesting sufficient high quality
forage for a large dalry herd. For this task, procedures arec
ciscussed witbh high cepacity, adequately pcwered forage har-
vesters azs the key to solving this problem. Under Michiran
cecnditions, 1t is felt that corn and grass silsge stored in
horizontal silos can supply the major part of this kind of
forage rncre economically than can the other elternctives ob-
served cn the farms in the study. It is evident that the
cocrdinstion and integration of tasks in forage harvest is of
great importance in producing a large volume of high quality
naterial,

3. Maintenance and revair; The production of crops

and livestock implies a need for maintenence and repair,
Inasmuch as dairy ctores must be done every day and crops work

is seasonal, off seasons provide time which can be spent
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productively at these tasks. (Good tools, a shop and skilled
workers are necessary. Attention to maintensnce, repair and
constructicn needs can surply new and maintain old capitol
items at consider~ble savings to the firm as well as reduce
time recuirements for other work during rush seasons.

L. Personnel relationships; It is the "sum total" of

wvages, working conditions and fringe benefits which rucst be
compared with conditions in industry if deiry farms are to
compete for lobor. An understanding of hurian behavior,
flexibility in job assicsnment, provision for social seccurity
and comp~ensation insurance, active employec-emplover cormuni-
cation and swufficiont lasbor flexibility to provide vaccotions
and days of f must be built into on orgmnizetion if it is to
be competitive for 1l-bor.

5. Menagement; On most farns, time svent managing con-

flicts with time spent laboring, FPFurther, tle more units of
production, the recre importent the making of correct nona-
£erial decisionc become, For tlese reiscons, the development
of a labor efficient drirv form recuires tiect msrnsgerient be
efficient ns vell, A pleas-nt well orranized office and
record system 1s necessary. Specialization decreases tle
number of different kinds of decisions menagers must make,
For most peéple, an irmrovement in the ebilities to observe
and cnalyze viould help thelr obility to malie decisionse L=
Vironments wiich perriit delesation of supervisicn and con-

*‘:' 1 .’
“2in bHuilt-in double checks on mang serent are suprsecteds
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itvwitions varyius from 20
cows producing 10,000 rounds of 2,5 percent will per cow and
one man, up to one with 360 cows producing 12,000 vounds of
1211l per cow and hendled by nine men. In the former ceose,
returns vere too low to pay a five nercent return on the
investment and l},£00 in wages to the operctor. Such an
operation has difficulty in providing working conditions and
fringe benefits comparable to those in industry with four
dollar milk end other corresponcding economic conditions, WMilk
at $ll.25 does not imvrove tre siturtion sufficiently either,

In the two man operstions, working conditions improved
and a business profit wns made. liowever a truly corvetitive
orzanization frem the labor stendpoint was not obtained, The
three men opersations apveared to be more nerrly competitive.

In the case of the 360 cow budgets, developed under
the same generzl assumptions, it appresred thet weges, working
conditions, fringe benefits and business profits could be such
as to compete with industry. A farm of this size would re-
cuire an investment of over $600,000, Inasmuch as sucl a
sum is likely to recuire farm financing of a different type
than is common today, this study suggests a need for further
vork in the area of farm credit if Michicen dairy farmers are

to compete for labore.
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CHAPTER I
Tull PRCOLTH

Today, many of Michigan's commercial dairy farm opera-
tors sre confronted with the following:

1. Labor incomes on most Michigen farms have declined

recently.

2. Many have well paying, off-the-farm alternatives
for the use of their labor.

3. In spite of recent technological advances, there
are limitations on how rmuch farm operators can accomplish
and hence, how much they can earn at the prices our economy
Places on the products they produce,

4. Hired labor often fails to earn high enough returns

to justify its use,

S. A trend seems towsrd larger farms with higher
investment per farm end greater production per worker in order

to maintain 1living standards.

6. Greater and greater emphasis is being placed on
the management of resources as investments increase in
far?ning.

7. Off the farm occupations seem capable of yielding
More jleisure and more attractive working conditions.

8. Adjuctment to mrasent economic trends is

detefbred because of low salvage values for many fixed assets,

1
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Labor earns less in farming than in most other seg-

ments of our society. Yet, according to Productivity of

Resources Used on Cormmercial Farms, it is the chief single

input item in the major part of our agricultural economy.

When labor earnings are figured residually, as in the Michigan
Farm Account Project, net labor income has accounted for
around one-half of the net returns 1in farming over the past
few years,

Technology has changed very rapidly in the last cen-
tury in this country. With it has come social and economic
changes. The majority of the lasbor force now works [0 hours
per week. The United Automoblle Workers are now considering
a 32 hour week. Working in automobile manufacturing is a
ma jor alternative for Michigan farm labor. By contrast,
dairying as typically organized is a long hours per day,
Seven days a week occupation, As our soclety now values
their production, many daeiry farmers ask if farming has
opportunities equal to industry for thenm,

Concurrently with these seemingly better labor alter-
Natives, it must also be remembered that Michigan dairy farmers

have good markets and that they hold a large investment in
raI"Ining.

—————

1l
tEthin Strend, Earl 0. Heady and James H. Seagraves, Produc-
ivig of Resources Used on Commercial Farms, U.S.D.A. Tech-

Nlie aY Bul. 1128, November, 1955, p. 22.
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Thus, the problem of labor earnings is particularly

cruciel on lMichigan dairy farms today. They need ways to

make their labor pay as well as off-the-farm alternstives.,
Michigan dairymen also need help to make thelr investments

pay a8 well as investments in comprr:blc bucinesses,

Review of Literature Indicating the Magnitude

and Seriousness of the Problem

Most available data fall into three groups. The first

two show the importance of the problem and suggest some solu-
tions. They are (i) functional analyses of the earning power
of input categories and (2) accounting analyses of farm busi-

nesses leading to estimates of residual earnings for family

labor, all labor, and operator's labor and management. The

third group is made up of labor efficiency studies for diff-

erent building arrangements and crop production practices,
Both of the first two groups present a gloomy picture

of labor earnings. Data within the groups are not strictly

Comparable because of differences in selection criteria and

in the year each was collected., However, they are recent

deta and, in general, comparable.

Wagley estimated the marginel value productivity of

Input categories on Ingham-County deiry farms for 1952.2

—————

2

Roberpt Vance wa
gley, Marginal Productivities of Investments

angq Expenditures, Seiecfeé Ingham County Farms, 1952, Un-

ﬁ?blished M.S. Thesis, Department of Agricultural Economics,
Chijgan State College, 1953.
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His data were fitted to a Cobb-Douglas function. Results
showed a marginal value product for labor of $30.19 for the
last month of labor used. As will be noted shortly, this
estimate was soon questioned for being too low. However,
changes tried in order to get marginal value products nearer
to the prices for their respective inputs could not raise the
earning power for the last month of labor used past $51.60,
The market price for hired labor in this area varies from
$150 to $200 per month usually with additional benefits, At
the same time, Wagley's original estimates showed labor earning
$69 for the sixth month, $58 for the ninth; $30 for the twelfth
and only $28 for the eighteenth month. In this same year,
Oldsmobile in Lansing was paying a starting wage of around
$1.80 per hour. Wagley concluded that the earning power of
labor was too low to cover hired labor charges. He therefore
suggested that less labor be used reletive to other inputs
but that the use of other inputs should, such as livestock-
forage, land and machinery, be expanded. At the same time,
he pointed out that improvement in the technology of labor
Use might also be a fruitful area in which to work,

Carter attempted to modify the Cobb-Douglas in order
to destroy certain characteristics implied in the function
it ted by Wagley.3 The characteristic of concern was the

—————

3

tgarold 0. Carter, Modificatlon of the Cobb-Douglas Function

Destroy Constant Elasticity and Symmetry, Unpublished
gg S ["Thesis, Depsrtment of Agricultural Economics, Michigan
&t e University, 1955,
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implicit assumption that machinery or livestock-forage sub-

stitute for labor over an unlimited range. This is to say

thet unlimited amounts of machinery and livestock-forage can
be handled with a fixed amount of labor and that such re-
organizations would continue to increase gross income indef-

initely. It was felt that a function with these characteris-

tics might underestimate the marginal value prcductivity of

labor.
With these criticisms in mind, Carter proceeded to
modify the Cobb-Douglas function to eliminete certain of its

undesirsble characteristics. Working with Wagley's data, he

limited the substitutability ’between machinery, or livestock-

forage and labor. His modification introduced a ridge on the

Production surface. It's location was determined by a man's

capacity to do work. The ridge was a straight line passing

through the origin end through investments of $1300 in live-
Stock-forege and $1000 in machinery for each month of labor
USsed, The new fit was not statistically better. However, a
8lightly higher marginal value product for labor did result.,
Where wagley obtained a $30.19 figure for the twelfth month,

Cartex obtained $66.27, en amount still to low to compete with

off the farm alternatives.

Trant In a study designed to find a method for adjusting

TETEr I msl value product estimates for changing prices fitted
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1952 detatfor scme selected northern Michipan farms.u He
found that the M™usual" farm was returning $15.11 for the last
month of laebor used, At the same time the earning power of
labor snd all the inputs essociated with labor returned $16.97
per day. His conclusions were that too much labor was being
used relative to other inputs and that labor was being paild
from the earnings of other investments,

Schuh, while estimating a short run supply curve for
milk in the Detroit milk shed, found labor difficult to price.S
As some labor requirements do vary with milk production, he
had to consider some labor as variable within the year even
if fixed for the ferm as a whole. He finelly used 50¢ per
hour which was below the wage rate and higher than the mar-
ginal value product. When he did this, he pointed out that
during seasonal labor péaks, the opportunity cost of labor
is high.

In a study of resource procductivity for the entire

United States, Strand, Heady, and Seagraves arrived at simi-

1
Gerald Ion Trant, A Technique of Adjusting Marginal Value

Product Estimates for Changing Prices, Unpublished M. S.
Thesis, Department of Agricultural Economics, Michigen Stete
University, 195L.

5George Edward Schuh, A Short Run Supply Curve Estimate for
Fluid Milk, Detroit {iTk Shed, October I9GI-September 1952,

Unpublished M., S. Thesis, Department of Agricultural Economics,
Michigan State College, 1954, pp. 4li-}45 and 51-5k.
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lar figures and conclusions.6 Their data were for 1949, by

farming areas. They concluded, from both functional analysis
and residual analyses, that many farm families can attain a
desirable level of 1living only if they increase the produc-
tivity of thelr labor inputse.

The U.S.D.A. publication, Agricultural Charts for 1956

indicated further the seriousness of the problem.7 The in-
come of people living on farms in the United States, in 1954,
included $1.00 from off-farm sources for every $2.00 obtained
from farming. The average total income per person in the
United States is $1,837 for non-farmers and $913 for farm
people in spite of an average investment of §14,000 per farm
worker. These charts also point out that as our soclety
develops man hours decrease in agriculture while output per
worker increases, They go on to 1llustrate that the smallest
efficiency gains in crops are those in hay production and the
gains in livestock have not come as rapidly as those in crops.
This would indicste that hay producing dairy farms asre in a
particularly crucial situstion. Dairy farms in eastern
Wisconsin returned only $.81 per hour with an sverage net in-
come of $L4,948 in 1951--a relatively good year,

Doneth in the Michigan Farm Business Report for 1955

6
E. G. Strand, et.al., op. cit.

7U.S.D.A., AM,S., A.R.S., Agricultural Outlook Charts - 1956,
Washington, D. C., November, 1955,
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points out much the sane nroblem.8 Fis data indicete that
it 1s time for effective measures to maintain dairy farm
incomes. He points out that 3l percent of the 539 farmers
in the project had labor incomes of zero or less--more than
any year since tlie depression! While the particular account-
ing procedures used may mecke returns to labor and menagement
appear worse than they rezlly are, it 1s evident that returns
are unsatisfactory. Interest on lnvestment for the average
farm in the dsta, by way of contrast, was $1,878. It 1is
Interesting to note thet this unsatisfactory condition exists
in spite of an increase in work units accomplished per man
of 35 percent from 1947 to 1955,

Much literature exists which can be helpful in increa-
sing labor productivity. Much of it (popular, technical, or
descrip tive) describes metkods for combining inputs and the
results thereof. However, most of this literature deals with
either dairy production, or crops, or some other particular
enterprise--not with the integration of the whole into a farm
organization to satisfy the necds of Michigan dairy farmers,.

Farm work simplification studies and materials handling
techniques are extremely useful but open to the seme criti-

cism., While they may offer good enterprise dasta, they do not

o

John C. Doneth, "Michigan Farm Business Report for 1955,"
The Querterly Bulletin, Michipgan State University, Agricultural
Experiment Station, Vol. 39, No. 2, November 1956, pp. 299 ff.
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sugrest a complete farm organization.

Some General Hypotheses and Assumptions

Several hypotheses and assumptions are made in this
thesis.

First, it is hypothesized that solutions to the prob-
lem ¢of low labor earnings exist and thet these solutions can
be adopted by farm operators. This amounts to 2 conviction
that new and better resource combinations and technologies
can be developed, learned and put into practice, Capable
dairymen are required to place the solutions into force. Such
peopie are aveilable as dairy husbandry is skilled work per-
formed by individuals at leest as capaﬁle as the skilled
workers of industry.

This thesis is normative in the sense that it attempts
to make dairy farm labor earnings comparable to those of
skilled industrial labor. Furtber, it is based on the con-
viction that the man who manages a dsiry farm should receive
management rewards and profits compsrable to those secured
by other individusals in the eccnomy having similar responsi-
bilities with regard to capital controlled and output pro-
duced.

At this stage, whether labor and management is per-
formed by the seme person hes little besring on the problem.
Whet is important in thet before labor can be performed in

the specified environment, management must develop the
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environment. Certain assumptions are then recuired concerning

r:1anagement.9 It is assumed management can be learned and

improved.

Possible Effects on Farms and on Agriculture

Research on technolozlical change should ask what

such chencse mieght mean to both individual farms snd to the
agriculturel economy as a whole. Ixamination can be simpli-

fied by dividing the effects into short and long run effects,

First of all, the ability to produce at lower unit

cost would show a definite advantage to those farms which are

the first innovators. Over time, such advantage tends to

disappear. Even in competitive agriculture however, certain
advantages might remain. Efficient use of mechinery and
relatively smeller investments in mechinery and buildings
rreduce the problem of high fixed costs over time.

In the short run, the tendency is to increase the size

of dairy units. This menns fewer units which, with higher

Production per cow, will plac4e grecter economic pressures on
inefficient producers. While in the long run there may always
be some relatively inefficient producers, more mobllity of
TeS ources to and from agriculture may make it possible to

attain better adjustments for most individuals remaining in

e ——

9
Lawrence A. Bradford and Glenn L. Johnson, Farm Management
Analysis, John Wiley end Sons, New York, 1953, pp. 11-12,




.
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dairy farming.

If larger farming units and competitive wage rates are
attained there may be a greater division between labor snd
management than exists today. Entirely new credit arrange-
ments may evolve; just as family grocery store finsncing
vent out with the advent of the supermarket, family farm
financing mesy go out with the one family dairy farm. That
this is in conflict with the values, beliefs and goals held
by society today may be true. But over time, attitudes change,
With such change may come changes in the relationship of man
to the soil, crops and livestock. To argue that this is good
or bed i1s an open issue beyond the scope of this thesis;

however, this thesis will develop some of the possible

alternativese.

The Approsch to the Problem

This chapter stated the problem and pointed out 1its
severity., It also set up working hypotheses with which the
thesis will attempt to solve the problems A short examination
of some possible effects of successfully increasing the earn-
ing power of labor by adopting new technology was made.

The remainder of the thesis has three parts. First,

Al approach to the problem is developed. Second, alternative
techniques and systems for increasing the efficlency of labor
Utiltzati0n are examined and evaluated, Third, the analysis,

®onel ysions and recommendctions are presented.
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Chaopter II presents the approach tcken to the problem.,
The avnproach is one of using data and principles related to
many aspects of dalry ferm organizetion. Various aspects
of humen behavior, engineering, physical relationships and
economics are consldered. A criteria for use in selecting
between alternatives 1s discussed,

The second part consists of five chapters which present
elternative ways of organizing a deiry farm to use labor
efficiently. These chapters serve to add empirical content
to the conceptual framework. More speciflcally, Chapter III
deals with the taslks of dairy husbandry and the environment
in which these tasks are performed. Chapter IV continues
similarly with the tasks of crop production. Chapter V covers
the ever-present malntenance =2nd repair taesks found on dairy
Larms., The next two empirical chapters deal more closely with
the relationships between the people involved and their jobs,
Chapter VI discusses personnel management, particularly as it
occurs in larger oberations. Chapter VII shows how manage-
ment can be spread over more units of production to utilize
labor and managerial time more effectively.

In the third part, Chapter VIII brings the earlier
esults together in budgets for various sized specialized

dalry frarms,
Cr.apter IX proposes a possible bulletin for presenting

the results of the study. It also expresses the general

Conc1usions of the study,



CHAPTER II
THE APPROACH TO THE PROBLEM

The nature and severity of the low lebor productivity
problem discussed in Chapter I suggested that procedures for
maximizing profits within existing technologles were not ade-
quate for its solution. Thus; functional rnalysis, linear
programming end tle usual type of budgeting based on coeffi-
cients obtained from surveys did not appear powerful enough
to gain the desired results. Rather, new combinations of
inputs, new technologies and new dairy farm organizations
were needed, The problem arpeared to be more nearly one of
changing the coefficients of production functions rather than
one of maxmizing profits on a given function,.

It seemed thet a maxirmm of research product could be
obtained from the limited resources available by (1) finding
out vwhat the "best" farmers were doing, (2) inquiring what
they would 1ike to do to improve their organizations, (3)
gethering additional information from other people and rele=-
Vant literature, and () combining and synthesizing organi-
2at Ions superior to any observed. The succeeding sections

Will discuss the specific procedures used.

The Case Study Approach -- What Farmers

Are Doing and Would Like To Doe.

One of the most important approaches was to search out,
13
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visit, interview and do case studies on dairy farms using
labor efficientlye, In seeking these farms, information was
sought from farmers, county agents, businessmen, extension
people and, in fact, any source which provided helpful lecds,
When searching for interviewees, 1limits of at leasst thirty
cows per man equivalent with a production of 00 pounds of

fat per cow were specified. All interviewees had not reached
both of these goals, Yet in terms of production, all produced
at least 250,000 pounds and some over 350,000 pounds of milk
per man, By reputation and by these measurements, all were
efficient in the use of labor and good managers, In addition,
many conducted enterprises of a supplementary nature to their
dairy operation even though they all could be considered specia-
1lized operators., Most of them produced essentially all of

the feed inputs required though some purchased part of their
grain,

A total of L6 farmers were interviewed. They were
questioned relative to the organization they had and the work
methods they used., Job time requirements were requested,
Experiences with alternative work methods were investigated.
Plans concerning new, and as yet untried procedures, were
discussed and the results recorded, Questions about their
experiences with vafious machines, equipment and buildings
were included, An attempt was made to secure the farmer's
opinions relative to the management problems involved in

operating large dairy farms,
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Other Sources of Information --

Other Workers and Published Reports

Similar kinds of information were gleaned from exten-
sion specialists and other authorities to add breadth to the
experience of the interviewed farmers and insights as to
possible arplication of the study. Their observations included
methods of doing things, and merits of different types of
equipment and building layouts, and, perhaps most important,
the coordination and management difficulties experienced by
their clientele,

While rarely cited in the thesis, recent popular and
timely writings on various aspects of the problem aided greatly
in the analysis. Popular farm megazines often contain reports
of recent commercial and farmer development of machines, equip-
ment and buildings. They also report on farmer experience
with new operating methods as well as the current recommen-
dations of both experiment station and private researchers,

Information gleaned from these reports often found its
wey into the analysis.in combination with data from other
sources, It also served as an a2id in evaluating methods
proposed by others, It was felt necessary in many cases, to
require more information than conteined in popular reports
of one case or of one method, General speaking, it wes found
that the reports of formal reseesrch offered more valid data
than the popular writings, yet eech provided a check on the

other and the analysis rests on ideas from both in generous
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quantities,

Procedures Used in Combining and

Synthesizing Organizations

In developing meaningful organizations, it was necessary
to devote some thought to selecting a reasonable set of assump-
tions. For purposes of this study, it was assumedthat the
economic environmment faced by Michigan's dalry farms was
the one for which the farm orpanizetions should be developed.
It wes further assumed that soils, topography and climate
similar to those with which most Michigan dairy farmers operate
should be COnsidered.

It was also necessary to consider the people to vhom
the study wes directeds It is directed to about the same type
of individuals found on Michigan's 20 cow or larger success-
ful dairy farms today insofar as skill, managerial ability
and ambition are concerned, It is further assumed that they
see sufficient value in leisure to desire an operestion in
which no one men is indispensable; are honest with themselves
and others; alert and willing to accépt change and risk teking
realistically; and last, but not least, put a high value on
learning about clenging conditions which might affect their
operatlion,

At this stage in the study, the approach to the problem
required taking the best seen, the best heard of, the best
read about, the best conceptualized and putting them all together

into farm organizations,
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To select the "best" recuired a bacis for evaluation.
In the matter at hand, three questions formed this basis,
(1) It was esked if an alternative was workable under practical
farm conditions, (2) It was further esked if the alternative
would Increase labor productivity and if so how much. Most
increnses in productivity came from an adopting new technolo-
mies, though some ceme from marginal adjus tment in the use
of inputs as well. (3) The effect of an alternetive on the
ability of a farm organization to provide working condltions
and fringe benefits ccmparable to those of industry was slso
asked., Because of the many complexities of farm organization
common sense and judgement were necessary to help answer all

of these questions,

Budgeting As An Approach to Fam Organization

Budgeting was used es guide for selecting and evalua-
ting slternatives in the study. A look ot relative costs,
returns and investments were required in choosing between
alternative farm organizations. Consider-tion was tcken
of timing, labor loads, accanplishment rates and the underlying
coefficients upon which the alternatives were besed,

A series of budgets will be presented in Chapter VIII to
11l strate the results, This method was selected for several
reasons. First of all, it allowed a comparison of added
costs and returns with associsted chenges in net profit., It

also allowed anplication of the discussed procedures for tnsk
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accomplishment to occur under the "usual" conditions of
Michigan dairying. Further, necessary rates of task accom-
plistment at varying rates of output were made explicit. Also,
the majority of necessary assumptions were brought to lislt
by‘fhis procedure,

Budgets also ald in pointing out the economic rela-
tionships between factors and products., This must be done if
a sound evalustion 1s to be made of the relationships held

between the human element and the other factors of production .



CIHAPTER III
DAIRY HUSBANDRY AWD SUILDING REQUIREHENTS

This and the following fcur chapters present the
Information and data collected and used in this study. These
five chapters, as a unit, present iﬁportant considerations
in organizing a speclalized dsiry farm to use labor efficlently.
They discuss the various tasks recuired snd indicete superior

methods for organization lnto a totel flarm business,

The Tasks of Dalry Husbandry and the

Work Aress in Which They =re Done

This chapter desls directly with the tasks involved in
caring for dairy cattle. It attemots to discover and evaluate
New gnd efficient working environments. Each task 1is examined
individuaelly and in relationship to the wholee

Stanchions Compared to Loose lousing

Cons iderable cdiscussion and investigation has tsken

Plece in the last ten years comparing loose housing with

Stanchion dairy systems.l Both have been shown tc have certain

edvantages, Both were investigated in this study.

1l
RFOP & rather complete bibliography of recent literature see:
tﬁfc° Angus and W. L. Barr, "An Appraisal of Research Litera-

A Re Dealing with Loose and Convention Dairy Cattle Housing:

. ;giew," Journal of Dairy Science, Vol. 38, No. L, April 1955,

19
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After observation of both types, it beceame apparent
that although some farmers could handle thirty cows per man
in a stanchion system, it required higher machinery end equip-
ment investment to resch comparable milk production per man.
It appears thet without still higher investments in pipeline
milkers and automatic feeding equipment, 1little opportunity

for improvement of labor efficiency in good stanchion systemns

cen be expected, It is true that work simplification techni-

ques are helpful, but more job elements exist in the stanchion
barn regardless of techniques. For example bedding has to be
put in each stall each day. Each stall has to be visited twice

a day fer milking. Stalls can be opened in groups but it is
difficult to close them other than individually. When labor
is replaced with mechanical eguipment maintenance problems
arise. A broken down guttercleaner on Sundsy, with half the
labor force gone, or during rush work seasons is an unpleasant
time consumer.

One of the main arguments put forth by stanchion barn
opera~tors against the use of loose housing is that it 1s more
diff f1cult to keep track of individual snimals. Not one of
the loose housing operators visited would agree. The usual
comment was that many old ideas of what good dairy husbandry
consists of must be discarded even though certain basics remain
the Same, Such comments were underlined by one operator wkho
depended entirely upon hired labor for the operation of a 60
W herq, Another operator with 29 cows and a butter fat

v
erage of 549 pounds made similar corments,
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Farmer op'nian veried widely as to just how much personal
attention individual cows need in loose housing systems. The
suggestions made here call for more attentlion than was found
in a hundred cow herd with a 375 pound fat average but probably
less than found in the smaller herd with a 549 pound average.
Little research has been done which is of help here. The
reason for this is probzbly the difficulty encountered in
measuring the value of time spent on individual attention

vith cows of different quality and inherent capacity.

Task Performance in the Six Areas

of a Loose Housing System

Recormendations for the construction of loose housing

systems ca2ll for the designation of slx separate and distinct‘

areas., These are: (1) a feeding ares, (2) a loefing area,
(3) a paved yard, (L) a meternity »nd smell calf sres, (5) an
area for young stock and (6) a milking area.® The following

discussion considers esch in turn.

2
For a discussion of this and many recommendations to follow,
& wealth of literature exists., Most of it is designed for
Oreé rations of twenty to thirty cows, however. For some of the

best See:
L. H. Brown, B. F. Cargill and R. R. Bookhout, Pen-Type Dairy

g‘a@, Special Bulletin 363 (First Revision), Michlgan State
°llege, East Lansing, Michigan, 1952. Also: C. J. Fenzau
2nd R. N. VanArsdall, Meeting Dairy Market Sanitation Require-
‘-STert'_s. Lconomically, Market Research Report Number bl., United
ates TDepsrtment of Agriculture, Washington, D. C., May 195L.
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The Feeding Area

all interviewees

From the

Under present economic conditions,
find it necessary either to bale or chop their hay.
feeding stsndpoint eacl has certain advantages and dilsadvantages.,

There was little cormon agreement between farmers relstive tothe

comperative merit of tle two systems. On particular farms,

the merits seemed to depend upon the type of storage and feeders

used.
Chopped hay 1s the easiest to feed from ground level

storage with self feeders. If properly mede, it is as pala-

table and ss nutritious as baled hay.3 Dust need not be a

problem if mow dried or if it is not moved in feeding. Storage

should be diversified if the different groups of cattle are

Separated., Waste can be kept to a minimum with properly de-

signed feeding recks .,"*
Baled hay is easler to handle if hay must be moved

to be fed., Dlioving hay of any type takes time. A handy tool

for feeding hay is either a pitch-fork or bale hook with a

mowexr blade welded to the shank of the tooles With such a tool,

3 :
C. R. Hoglund, High Guality Roupghege Reduces Dsiry Costs,
Special Bulletin 390, Michigan State College, Bast Lansing,

Michi;*an, February 105,4, p. B.

L
PB- F. Cargill and N. P. Ralston, "Progress Report on Loose
Mguﬁi g for Dairy Cesttle in Steel Buildings," Quarterly Bulletin,
189;51"‘"‘ Agricultural Experiment Stetion, Vol. 38, No. 1, Aug.

> Pe P, Also: J. R. McCalmount, Bunker Silos, Agricultural

Info A ation Bulletin, No. 1.9, U.S.D.A., Feb., 1656, p. 8.
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bales may be moved and opencd in a minimum of time. Several
qualities of hay mey be stored in one mow for later feeding

simnly by using different combinations of colored twine to

designate the various qualities. Baled hay need not be shaken

out to be fed particulerly if the feeders have upricht mecmbers
which force a cow to turn her heed sidevays to withdraw it

as this will prevent her from pulling hay out of the manger,
This cen be done with the usual "V" type opening or a more

economical method is to simply slant sll upricht members in
one direction. If boss cows tend to be troublescme in the
feeding area, another metliod is to eliminate upright members
in favor of a narrow opening made by the horizontal pileces
which also force a cow to turn her head to withdraw it,

In feeding either baled or chopped hay, msangers must
be clesned of waste hay periodically. Sufficient hand tools
Should be made available in all areas where feeding is done
as circular trsvel in feeding saves time., Tools can be ro-
tated so that no back tracking is necessary. Various sized
tools permits using the proper ones for each task, It is

possible to make feeders which do not require daily attendance

rarticularly if they can be seen from the milkhouse with a
tasual gilance,

233195"\01‘ Hay Storage
Under present conditions, 1t is herd to justify the

construction of overhead hay storasge as such storage requires

ToVing  the hay to the feeding area. However, if a farmer
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has an overhe:2 wow, feeding can still be done fairly rovridly.
One method is to build a feeder under one or both sides of the
mow. These feeders can be filled from overhezd with one
handling. A feeder may 21so be extended at right angles to
the mow and eguipped with o mow level catwalk for'rapid feedinr,

Inside feeding areess become filthy rapidly. They re-
quire more time to keep clean and in general ore less satisfac-
tory than outdoor feeding arecs. Cows do not mind eating out-
doors, In fact when given a choice, many seem to prefer it
even in sub-zero weather,

Hay can rlso be fed in a mechanical feeder whicl is
loaded in the mow =nd moved to tke feeding are:. Such feeders
may require lozding only every other day. Ropes can be laid
out on the mow floor so that hay can be stacked on them. When
hay is required, a rope is pulled and the bales are tipned
dovn out of the mow,

Other methods are non-mechanical, less expensive to
build, and require less attention end time. Of thesec the
most popular is the ground level feeding barn with moveable

feeding gates which are pushed in as the hay is fed out. A
drying system is easily installed in this type of storage.

Some hay storages are open on one side only. In general,

this type may require more movement of hay and mangers to get
the hay fed. It offers more protection from rain and snow

than other self-fesding types.

Another tyne is open on all sides, with feeders usually
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on the two long sides. This type requires a long overhanging
roof for protection of the hay snd slso of the cattle. It is
easy to feed several lots of cattle from one such feeder, A
fifty ton feeder may be built for eight hundred dollars.v
Baled hay is usually unloaded directly into place in this type.

A still more economicsl hay storage is availsble for
chovped hay.5 It consists of eight poles spaced in a circle
of 23 foot diameter with a self-feeding fence at the bottom
and snow fence for sides., This structure requires the least
labor of 2ll and five hundred dollars supplies fifty tons of
storage space.

A new method is now being tried on some farms, A
structure similar to a long six foot wide corn crib is con-
structed from poles with a self-feeding fence at the bottom
and snow fence or used woven wire for sides. Chopped hay of
30 to 35 percent moisture hes been kept in this type. Ex-
verience has been limited with this structure. Some operators
have found mold in the center of the crib. Some have felt it
necessary to add a roof to tLis type structure.6

The difference in chore time saved by selecting
any one of the above self-feeding structuresis not great.

Five minutcs per day should feed hay to thirty cows in any

——

5

Gene C, Shove, Kenneth K. Barnes and Hobart Bergsford, "A
Self-feeding Hay-Storage Structure," Iowa Farm Science, Iowa
State College, Ames, Iowa, Vol. 8, No. 12, June 1954, p. 12f.

6
Harold J. Larsen, "Complete Hay Dryer," Michigan Farmer,
East LanSing, Michigan, Vol. 226, No. 8, Oct. 20, 19;67 Pe 300
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Covered silage feeding
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of them including those which use baled hay. Fifteen minutec

should feed a hundred or more cows., However, a type which
offers shelter to the herd mey become a loafing area if the
herd 1s expanded., While this type 1is more expensilve to build,
it does permit added flexibility.

Of those observed, tle clrcular typne arpeared to be
the least expensive to build and to recuire the lesst feeding
labor. It can go unattended for several days. With a dryer
installed it can produce very higl cuelity ey also. It is
easy to diversify storuge with this type structure. If found
necessary, o roof and sn overhanging shelter eround its bottom
could easily be added,

Silage Feeding

The larger Michigan deiry farmer todey usually requires
storage for both grass and corn silage. Essentially, there
are three types of permanent silos to choose between,

The fircst is the traditional upright silo. If equipped
with an automatic feed bunk and unloader, the only labor needed
in feeding 1is for opersting switches, occasionally lowering the
unloader and removing the silo doors. However, even in the
large dlameter sizes, uprights require a high initisl invest=-
ment. Mechanicesl feedlng equipment requires adjustment and
repair czre subject to fallure at feeding time.

From a feéding standpoint, there are two types of hori-

zontal silos.7 Cne type, holding silage around 8 to 10 feet

T, J. Brevik, W. H. Friday snd R. L. Maddex, Horizontsl Silos,
Farm Building Series Circular 723, Michigan State College, Coop-
erative Extension Service, East Lansing, Apr. 1955, p. 11,12}
Also, J. R. McCalmont, Ibid., pp. 7-8e
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t ] Figure 3
=7 ' Automatic silage feeder

Note:

(1) Rotating silage bunk
(2) Control vox for un-
loader and bunk
(3) This is a 20x60 silo
50 head can ezt at

one time

Figure L
Bunker silo

liote:

(1) Cleen condition
of the feeding area

(2) Long poles for
supporting a hay
storage-feeder
addition

(3) This herd (29 cows)
has a herd average ®
of 549 pounds of fat
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ceep, cannot be entirely self-fed. The silage is usually

fed by a tractor and locder in feed bunks loccted in nezrby
pens, However, the silagé can be cut down with z chain saw
or some other device and self fed. Regardless of how feeding
1s done frem this type, more lebor is used than with s lower
walled silo.

By contrast, silos withvalls 6 feet 1igh can be entirely
self'-fed except for an occasional small pen of cattle which
mey not have access to themn, To be cctisfactory, this &
type of silo must heve a concrete floor with sufficient slope
to carry licuids away frcm the feeding face. Two lots may
be fed from one end if an electric fence is used to divide
the feeding face. The majority of farmers visited had fcocund
a charged wire to be sufficient as & feeding fence. While
the open end mry face in sny direction, a scuthern exposure
is preferable fram a freezing and shelter stazndpoint. Some
operators feel that this type of silo hss increased fly prob-
lems,

Recently the bullding of horizontal silos in portable
sections nas been proposed§ While this mey cost more than
some other designs, it may have a nlace on some farms,

Becsuse of the small amount of labor involved in

§)

Norval H, Curry and Ray E. Amstrong, "Poptable Bunker Silos,"
Iowa Farm Science, Iowa State College, Ames, Iowa,.Vol. 11,

No. 2, August, 1955, p. 3f.
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feeding from any of the three, it is difficult to justify the
selection of any one type solely on the basis of differences
in labor requirements., Either the upright or the low hori-
zontal type should not reguire over ten minutes per day, on
the average, of chore time. With proper management, westage
of feed 1s not a mejor problem with any one type; however,
capital recuirements are. MNorlzontal silos can be built for
one-fourth to one-half of whet an upright would cost, If
copital is limited, it is herd to justify investment in an
upricht. Tris 1s particularly true 1i1f storage methods are
used which keep spoilage losces close to those found in up-
rightse.

Grain Feeding

In loose housing, grain serves as an incentive to bring
covs into the milking room though systems can be built where
this 1s unnecessary. Part of the grain could be mixed into
the silage at filling time or 1t may be fed in bunks in the
lot.

Heifers sometimes get no grain untll moved in with the
milking herd. If they do get grain, it, too, can be fed with
the silage. If desired it also could be fed in bunks--mechani-
cal ones if necessary. There are types of calf. feeds which
may be self-fed during the first four or six months., In most
cases hand feeding twice a day 1s preferred.

Storage of the deiry ration in hoppers directly over
each stall in the milking room is =n easily attained idesl
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in many designs. It is sugrested that the milking center be
made part of s structure wrich salso contains space for mater-
nity cows and small calves, As wlll be pointed out later,
such a design has several labor saving advantages. It also
provides room for ua feed grinding center. If such a design
1s adopted, then this same building micht just as well become
the farm mixing center for all dairy feed, A hammer mill,
preferably of the power take-off type, may be kept at ground
level in tle building. Small greins may be stored over-head
along witlk the ground feed. Corm can be broucht to the building
at the time of mixing. In some ceses a crib for ear corn might
elso be overhecd., Sacled feed could be stored elther above
or at ground level. No mcre noise or dust problems need be
encountered than with a similar system in a stanchion barn,

Several interviewees have found bottomless fifty gallon
oill barrels to be ideal overhead grain hoppers for suchk a
system. They Go not clog as readily as do hoppers which slant
in at the bottom where they attach to the downspouts. Others
have found that a smell chaln hanging freely in the downspouts
lessen clogging,.

Asbestos cement board makes an inexpensive, rat proof
lining for grain bins but must be supported with a rough
lumber backing if subject to much pressure. An additional
outlet should be provided from the mixed grain bin so thet
feed may be sacked off if recuired or fed to tre young cattle

mechanically,
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Provision can be made in such a system for weighing
feeds and, possibly, cattle on the same scales. Space should
also be allowed for a mixer if it is later found to be neces-
sary. A dust collector on the hammer mill is virtually a must.
If corn is to be shelled, it, too, may be stored overhead. A
grailn cracker can then be substituted for the hammer mill but

some provision for mixing may be required.
Bedding and the Loafing Area

Many types of bedding may be used in loafing areas,
The most cormton is straw, If straw is used and no traffic
lanes cdevelop on the bedded ares, some farmers argue that no
more is needed onya per-head basis, than vhat was used pre-
viously in stanchions. If the straw is stcred overhead, build-
ing costs are increased, more labor is involved in bedding,
and ventilation 1s often reduced,

Chopped strsw is more sbsorbent than'longer baled straw,
It requires a lérge fork to carry it as rapidly as bsles can
be distributed. However,it coes not neced shadiing out,. If the
bale strings are cut before they are dropped from ovcrhead,
considerable of the shaking out can be eliminated. If suffi-
clent straw is available much of the distribution or shaking
out may be left to the herd itself, Chopped strsw is hard to
handle in thre wind. Buildings over thirty feet wide tend to
increase bedding time 1f hand methods are used.

Suf ficient hand tools should be made avallable at all

—o—
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bedding loc~tions te do the job in 2 minimum of time. Long
handled potato hooks for pulling down either bales or chopped
straw stacks are handy. Extra large forks for chopped strew
and bale hooks with attached knlves for bhales are =zlmost a
necessity when convenience is considered., If chopped straw
(or bay) must be cerried to calf pens, a length of woven

wire with pole handles on the ends may be helpful,

The future may well hold the developrient of a mechani-
cal device which can pick up straw from a pile and blow it
over the bedded arer, Such a device could be used with other
types of vedding also.

Sawdust can eliminate the daily bedding chore entirely
if avallable, When piled three feet deep, it was the cleanest
bedding observed on any farm. Even in midsummer, no flies
vere evident in the loafing shed. While siwdust may be mixed
with straw, this is nct recommendeds A good method consists
of first »niling sawdust into the area to a depth of three fcet,
At two week intervels, it 1s necessary to stir the top foot
with a cultivator or similar tool. When this lsyer becomes
saturated vith manure, it is removed, exnosing a fresh layer.
Removal need not take plece oftener than once or twice a year,
Mixing in straw makes stirring impossible.

Meny other materials cen be used for bedding. Chopped
corn stelks taken from the fields after picking are serviceable,
Poor, waste hay 1s often used. Corn cobs, prefercbly crushed,

makes good bedding. Uncrushed corn cobs make a good floor
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for the tolding area if it is inside &s daily clerning can
then be dispensed with. These types of bedding can often be
spread wlth a manure spreader or some type of dump or sclf-
unloading wagone, Some farmers have even run untied straw bales
tkrough a power take-off manure spreader to bed the losfing
areae

Most farmers visited preferred complete cpen fronts
on their loafing areas for reasons of economy, elimination
of traffic over the bedded arez and as an ald to ventilation.
The nevwer trussed type of rafter structure eliminates interior

poles and, saves cleaning and bedding time,
The Yard and General Building Arrangement

Herds which tske over an hour to milk should not be
held on the bedding. The surface will become punched up,
the cows dirty, and more time and bedding is required than if
a concrete area is provided. An outside holding area 1is a
common thing for both winter and summer use. Such an area
is less costly and creates less of a fly problem. Scraping
of the holding area is still 1likely to be a daily tosk unless
some method of automatic flush washing can be devised.

It was noted that northern and western Michigan farmers,
where nore snow is received, seemed to be more concerned with
covered feeding and holding areas. Yet even in the north and
west, open horizontal silos and open holding pens are in

operation, many preferring the outside areas except for days

-
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of driving cold reins and wet sloppy snows. They often feel
that such shelter is not worth the added cost considering the
few times needed. At any rate, it would seem that these feat-
ures need not be primary design or construction considerations.

Several generel recormendations are in order relative
to the paved yard, It should be designed so that the entire
area cen be cleaned from a tractor sest., This means that it
stould be smooth with adequate drainage. A curb around the
edge will help keep the manure where a scraper blade can get
it. Loafing barns and horizontsl silos should drain into the
yard. There slould be cattle guard entrances and exits for
tractors snd vagons. A menure pit which will allow manure
to be directly pushed intoc a spreader is idezl. Concrete
should extend into the loafing barns a short distance. Eaves
sloping into the yard must be supplied with eave troughs.

As herds become larger, the relstive advantage of pastu-
ring becomes less. Tlis is true because of the need fcr herd-
ing cows to and from pasture as well ss the pasture trampling
which occurs with a large herd, If pasturing 1is discontinued,
an auxiliary exercise lot covered in part with gravel may
help keep the cow's feet in shape. A lot with some shade trees
away from the buildings and the flies is of value especially
if sumer green chop or storage feeding is practiced.

An Important Recommendation

The most important recormendation of ¢£ll is of a dif-

ferent nature. The entire dalry plant should be observable

from the milk house. The man who runs the system will spend
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much of his time there. If observc-bion is easy, he will do a
better job of it. If he can cleck visually for cows in estrunm,
for adequate feed, bedding ~nd weter, for cows about to calve
or Tor sickness, without leaving the center which contzins the
records, tools ond medicines, many steps will be szved, nicre
covs can ve taken care of per men and a good job of husbteandry
becomes simpler and easier, This recommencdation is an im-
portant part of the design of the whole dairy system to zllow
labor to core for more and higher producing cows,

Cther Recommend:rtions Concerning General Arrangement

With the same type of reasonins, scme cther recom .en-
Cations can be made. With larger herds, twe exits from the
milking room may be justified. Tlie second one could be operated
to block the first whenever a cow needing treat:ient or s cow
in estrum needs to be separcted, This door could lezd to a
shunt pen which would serve as a breeding, treating and sort-
ing pen. It stould have a lcading dock, breeding stalls and
stocks.s It should have gates opening to the open yard, to
the heifer ond dry cow area and to the maternity area, Pro-
vision should be made for confining cows in estrum. Corn

cobs over concrete would make an ideal btedding for this aresa,

Maternity Cows, Small Calves,

Young Cattle and Dry Cows

Some farmers allow dry cows to run with the herd per-
mitting them to cezlve in the regular losfing area. The calf

is taken away a day or two later., Whether such a method should
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be recommended is doubtful. But if it is compatible with
good husbandry for a large herd of t'igh producing covs, 1t
is the simplest answer to the cere of maternity cows.

Even if maternitycows are separated intc individual pens,
individuel care should be minimized, Making pens recdily
observable from the willk house is a good first step. When a
number calve at the same time, as is likely tc heppen in a
‘large herd, milking them In the nmilking room may save time and
is Tfeciliteated by providing a lane to move them to the milk- )
ing rooms. There is no good reason that they need to be fed
silage in these pens. A source of hsy whick could be essen-
tially self-fed to tlem would be helpful. Automztic wnters
for esch pen are important labor severs, »

Pens for small ceglves shkculd be nearby so long as the
celves require pall feeding. Bedding ~nd hay should be close
at hané., Both can be stored over the pens. This is perhaps
the best answer to bedding all small pens., Pail holders or
nipple pails save lobor at feeding time, If several calves
run tocether, stanchions should be provided for nilk and grain
feeding. Milk can be measured more quickly than welghed if
the pails are properly marked.

Pens for calves should be draft free and dry. Thils does
not necessarily mesn werm housing. Manure pack bedding is satis-
factory. Calf identification csn be simplified by taking a
picture record of each individual animal soon after birth,

Some farmers let the entire herd run together except

for calves of less than six months. Others have separate
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pens for unbred heifers, bred heifers and dry covs, and for
the milking herd. Others allow dry covs to stay with thke herd,
All seemed reazsonably setisfled with the system they were
usinge.

In generzl it seems that several reculrements must be
met in caring for young cattle and dry cows, Facilities
stould make observation of the herd easy. Fecding and clean-
ing should be done in a minimum of time. Some 1ndividual
attention i1s necessary to keep high quelity animals and mzin-
tain herd health. With hey end silage self-fecders, regular
daily feeding mipght even be ecliminated,

As farmer opinion seens to vary so widely concerning
arrangements for dry ccws and young stock, 1t azppears that
meny different methods work about equally well, Perlhaps the
biggest factor in the design of facilities for dry cows and
young stock on riost of the farms was the slize and type of
buildings avallable at the start of the expansion,

Perhaps tle best advice 1s to try the easiest and cheap-
est method first and then build In modifications as they are
found necessary., Planning should provide for self-feeding
of roughages. The herd should be observable from the milk
hcuse, The crea should also open into the shunt pen so that
individual snimals may be bred or shifted to the maternity or
mnilking herd arees when necessary. Some farmers allow a
young bull to run with their heifers.

When grain feeding is necessary, it may be fed either
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on the silage or in bunks which ever works better. However,
meny fermers feel that excellent roughage alone will m=ske
heifers big enougl: toc breed for 2 year o0ld freshening.

It could be sa2id that success breeds success. Good
feeding, food breeding, and good herlth make good teifers
which in turn make good cows. Time spent coring for good
cows is more productive than time spent on poor cnes. Even ‘ﬂé
so, the methods whereby csttle ure cared for should not in-
volve unnecessary individualized feeding or bedding nor does
a man have to move to the animal if the animal can come to

the man,
The Milklouse and Milking Room

From the standpcint of time involved in dairy tesks,
tte milkhouse and milking room is the most Important area
in the whole dairy system. In the oversll systems being
developed here, eighty percent or more of the time spent in
dairy chores is spent 1n this area. With a large herd over
half of the time will be spent milking. This task, then,
is one which 1is probably wortlwhile considering most care-
fully.

Probably no perfect universal design will ever be de-
Vised., There are too many farm to farm variations in temrms
of masnagement systems, herd size and quality, Individual

skill, effort sand values. Still, certain goals and ideals
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can be developed and pursued.9

If the whole dairy plant is observable frem the milk
house, a big first step hes been taken. This minimizes the
number of trips necessary to complete other tasks and promotes
circular trovedl, Herd record keeping is made easier and more
pleesant, A feeling of vride on the nart of the operater is
more easily esfablished.

In looking ahead, mechanical roughage feeding controls
may some day be loceted there. When combinecd with adecuate
summrer cooling, winter heat, insulsted walls and windows,
and suitable light and paint, a pleesant and unfstiguing atmos-
phere conducive to rf0od deiry husbsndry can be develcped.

Such a vork srea may provide working conditiens svyecrior to
tYose in meny factorles and, even, some offices,

Time svent in keeping things clean deces not produce
saleable product, The use of materials wkich recguire a very
ninimum of time snent clesning will free clerning labor!for
more productive tesks, Tlle, stainless steel, cement asbestos
board and concrete floors are such msterials. Fly screens,
drains and surfaces to which dirt will not tend to stick are

Important. So are cleaning methods which substitute water

S

For construction detalls see: J. S. Boyd, et.al. Milkhouses,
Planning and Construction, Extension Bulletin 325, Michizan
State College, Cooperctive Extension Service, East Lansing,
Michigan, June, 1954, pp. 8ff.

Literature which discusses milking rooms similarly is still
lacking in scope and in emperical data to make adequate com-
bParisons betveen designs, Thkis is particulsrly true for opera-
tions of forty or more cows. Various studies do give some infor-
mation., See: L.H. Brown, et.al.,.op.cit., pp. 19f. Also,

C. J. Fenzau snd R, N. VanArsdall, op.cit., p. 18.
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prresgsure, or mechanicsl flushing and brushing, for tine and
labore.

In tre study, nany types of milkinzg systems were ob-
served. One operstor could put 50 cows per hour tirough his
one mar system. Another, even with his wife's help, milked
only 1l cows per hour. Four other operators milked ¢t the rate
of 0 cows per hour. Observation of three milking rocoms in-

dicate it stould be possible to milk, as a minimum, LO cows

per hour; the conclusion is drawn that a room, which, by 1its

construction, does not allow at least this rate of milking

should not be considered by the lerger operatore It is worthy
of note that all operators interviewed who had herd averages
of at least 500 pounds of fat felt that one man cannot milk
this fast and pay proper attention to his cows. These people
felt that 25 or 30 cows per hour wes a more reasonable rate,
Perhaps tlis 1s true, yet this is still an insufficient reason
for tuilding a room which restricts the milking rate to this
number, Difficulties in designing experiments to determine
optimum milking rates, methods and equipment leave many as-
pects of this most important problem unsolved, Many veriables
exlst in terms of mastitis suscentebllity, individualities of
both cows and operotors, the effect of inheritance on milking
Speed, and the extent to which additional individual personal
attention is required by high producing cows,.

Milking is not the only job done in the milking roam,
The time required for preparation, grain feeding, cleanup and

handling problem cows should be minimized.
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It is hard to conceive of a system which will require less
then one-half hour extra per milking to accomplish these tasks.

Recommended Construction Features

In sn attempt to design a good milking system, meny of
the construction and ecuipment detzils deserve close scrutiny
from the standpoint of both capital and lzbor requirements
for different festures. It 1s difficult to establish the
order of importance here. Thus, it 1s possible that different
designs than discussed would have very little effect on the
whole system. However, it is felt the methods presented here
will work and that they are improvements over the methods
observed in the study.

Insuleted wells and windows conserve hest and make a
more comfortable place in which to work in the winter. 1In
sunmer, the seme construction combined with ventilating fens
also cdd to the operstor's comfort, A fan blowing alr directly
in the milker pit in warm weather can aid in doing a good job
of milking., 1In winter, heated air is helpful for similar rea-
sons, JSome fermers are Installing gas space henteré controlled
to maintain L0 degrees except at milking time when the temp-
erature is raised to 65. The some gas source is used to heat
vater, Heat from the milk tank should be vented in summer and
saved in winter for operztor comfort.

Florescent 1lights save electricity if used where lights
are required for long periods of time. A lisht under each cow
#1ds in cleaning the udder. Windows between the milk house

And milk room allow closer observation of the whole operation
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and hence save steps. Windows in doors allow the operator

to see what is on the otler side witlout opening them. Windows
strotegically placed allow the observation of the whole lay-
out frem the milk housc. Clenr glass blocks nlaced low enough
for observation from the pit can serve the same nurpose in the
milking room.

Latex paint is easy to wash., So is asbestos cement
board, Concrete floors should be rough enough to minimize
slipprape, yet smooth enough to insure rapid cleaning. Suffi-
clent scrapers, brushes and brooms stored in the milk room
hasten cleaning., An old cor bumper, cut to size, with an
attached handle makes a serviceable scraper,

The use of lime on the floors may save time particul-
arly in the'winter. A simple way of spreading lime is to put
the lime in a burlap bag, attach a string, and drag the device
over the floor., In summer most farmers seemed to prefer
to hose tle parlor out, One advocated wetting the walls prior
to milking to prevent the manure from stickinge Severasl had
their hose or hoses attached to a nixed hot and cold water line
s¢o that the scme system could be used to wash udders, If
lime Is uced on the floor, then pail and towel type udder washing
is necessarye.

Good floor drainage facllitates cleaning. Drains under
the rind cuasrters of eacl animal shortens the distence for
liquids and semi-liquids to be pushed. Shallow gutters along

the walls drain the floor aree quickly if the floor is sloped



L5

to them. A well druined end dalily clecned holding cresa keeps
dirt out of the milkins; roone Steps at the entrcnce also
help.

. Cows cen climb the thirty inches cof elevation to a
milking rlatform if suitable entrnnces and exists are pro-
vided, A milking room and milk house at the same level saves
effort on the part cf the operator. If tle cows must cross
over the mlilker plt a steel plate ramp, sultably counter
balanced, eliminates cow steps inside the room and minimizes
dirt in the pit, Sharp corners slow cow movements and should
be eliminated if possibles Self-closing doors shculd be used
in all cases, Exit doors should be self-cpening., The possi-
Lility of a net to sweep flies off at the entrence and treadle
type fly sprayers at the exit should be considered,

Rope controls on decors, grain feeders and gates which
are centralized to eliminate steps cen 2lso be helpful. In
future mechanical or electronic devices may perform these
functions automaticzlly or at a touch of a button. The second
exit door for separating cows out of the herd requires similaf
controlse.

Egquipment shiould not only be economical in first cost
but simple to operate and essy to maintain and keep clean,
Though stalls can be made on the farm which are as serviceable
as purchased ones, many farmers preferred to purchase theirs
because of time limitations and appearance.

The majority of the fermers preferred short tube "Surge

riilkers,"™ They felt that less time was recuired to attach,
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nachline strip and detech a mecl.ine which need not be hand
held during these opersticns, They particularly felt that
the short tube machine was helpful witl problem cows with
three quarters or vencdulous udders. Most felt that the dis-
advantage of not being eble to dip the teoat cups between cows
wes eltlier not important or that they were willing to cpend
the extra time necessary to dip esch cup indivicually,

Some long tube operstors have found that a rubber ball
serves to shut off the milk flow on one test cup provided the
cup is emptied of milk before the mochine is detachted, Others
feel that machine stripping can te sided by putting a weight
in the claw or pulling forward on the milker hoses,

Most operctors felt thet a filter in tle line for each
cow and a hose or claw where the milk flow was visible were
both important. No operator visited was using a milker claw
which shuts off the vacuum to eachcup when that quarter is
dry altkough such « device is on the norkete One man had
triec the device a few years ago and found it unsuccessful,.

The concensus of opinion was thet any man who could
use twe nail units could use tlree pipeline units in the
same procedure. No operations were observed where one man
attempted to use more than three units while following re-

commended rapid milking procedures.lo Some milking rooms have

10

Russell E., Horwood, W. W. Snider, and Earl Weaver, Good
Milking Practices, Extension Bulletin 293, Michigan State College,
Coogerqtive Extension Service, East Lansing, Mickigan, October

194
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been designed to reduce milker unit idle time to a minimm.
This may or may not be a gond thing, An idle unit is less
expensive than on idle man, Many farmers purchase extra
tractors witl this in mind., At the szme time, the number of
job elemcnts a man can handle in a process like milking is
limited. Beccouse it is, too meny units may actually slow him
dovn,

Operators who had visible weight jars, such as the
"Chore-Boy," felt they were easy to keep cleesn and offered a
constant check on the hezlth and prcduction of each cow,

Some jors hrve gages on the side wlich make "weighing" of the
milk perticularly easy. They also make it easy to see when a
cow has completed milking. They clso serve as containers

for abnormal milk or milk from fresh cows,

Another device for speeding the milking of an sbnormal
quarter is a mason jar with a teat cup attached to the 1lid,
Another hose then goes from the 1id to the regular milker claw,

A large clock with a sweep second hand helps the milker
pace himselfe A radio can malke tl.e job more pleasant, An
intercom system to the farm house and meintenance center can
save many steps. A telephone in the milkhouse speeds calling
of the inseminstor and keeps the operator from forgetting to
call later.

At the present rate of grain feeding, few farmers were
experiencing trouble with slow eating cows. In this connec-
tion, it wes the author's observation that if the oper~tor meant

business so did the cows. Onc operator had installed wet
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feeding equipment to speed up eating. He hed nlaced water
closet tanks above each sts1l; a pull of a rope tripped about
one guart of wanter into_the feeder after the graln wers poured
in.

Grain should be fed to each cow according to production,
When the herd becormes large this task tends to ke neglected.
In herds of fairly uniform capacity this may be justifiable,

Operetors might find a blackboard on one wall of the
room with the number of ezch cow listed in her approximate
milking ordef and followed by her grein ration as being suffi-
cient., The grein ration would then be chrnged each test day.
At the time of actual feedinr, a2 glance at the cows identi-
fication chein, then 2t the blackboard and then a pull on the
feeding mechanism will recuire not more than twenty seconds
per cow, |

Another suggested improvement would be an attachment
on the neck chain which would, by color or number, specify
the amount of grain to be fed, This would eliminate the need
for the blackboard. Selecting the amount tc feed would become
a case of simple association. Because of its simplicity,
this method seems more likely than other methods to get done
properlye.

An area which remains uncluttered during milking aids
efficiency., So does an area which 1s no larger than necessary.
Suf ficient water pressure, hot water, vacuum and a source of

standby electrical power are other things to consider,
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A nilker washing systen vhich recuires a minimum of
operator time is very important. Preparction end clesn up
of the rilker need not take more than 15 minutes of time
ver milking if mechanical or vacuum power is allowed to aid
in the process. When guestioned, operators reported operating
costs varying from five to thirty dollars per month for dif-
ferent systems,

When the milker vacuum pump, &s well as the compressor
on direct expansion type ccolers, is outside the milk house,
ttie reduction in noise level incresses productivity by re-
ducing fati-ue sncd distraction.

Sonie of the Different Milking Rooms Observed

During tle study rony arrangements were observed, Sone
are worthy of brief description here as examples of whet has
been done and the results obtainede

Probobly the easiest design to work in consisted of a
pit recesscd about 2l inclies and supplied with a regulsr typist
chair. The operator hnndled one unit on each side of the
four foot wide pit. As tlhese two cows ate their grain and were
miiked, a third wes prepared at the rear of the pit in what
vzs, essentielly, a wrsh stall. Gates were designed to face
the third animal in the direction of the cow which would finish
milking first. This desizn allowed one man to milk from 18
to 2li cows per hour,

Two other "prep" types of designs were enccuntered.

The first consisted of tvio wash stslls in lane fashion on one

side of the parlor. A side opening stall for milking was
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located on tke end. Two additional side opening stalls were
locsted across the pit from the wash stalls., With this system
one man could milk from 30 to 35 cows per hour.

Another methrod requires two men for operntion. Two
wash stalls were locrted at the rear of the pit. Ahead of
ecch were tvo side opening millziing stalls. A totel of four
milking units was opersted by one man while two more cows were
being prepared by another. The second man did not nced any
particular skill., In fact, he was not kept busy. Fron 55
to 65 cows coculd be milked rer houre.

One farm had a similar setup except there was one wash
and three mllking stalls on each side of the pit. Three men
were reGuired, two to milk and one unskilled worker to wash
udders. When unskilled labor is availsble for milking, this
is a good way of using it. However, it 1is indispensable in
this system., Vacations and time off schedules have to be
adjusted accordingly. Often times it mizht be better to keep
part of the labor force free to do other chores and field
vork. Whether the milking rate of 80 to 90 cows per hour
1s worth these inconveniences is questionable,

Perhaps the most cammon design involved three side
opening stalls in a row, Rates as low as 1l cows per hour
were observed here, but determined men could put 30 cows per
hour through this type in the same length of time. From a
labor efficiency standpoint, it is necessary to discard tlLis

type in favor of the sume three stalls placed in a "U" shape.,
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: Figgure 7
-ﬂf": "U' Shaped I"Tilking

Note:

(1) Surge side opening
stalls

(2) Surge suspended
milker

Figure 8
3-on-a2-side lane type
milking room

Note:

(1) Heater, clock, radio
and towels

(2) Udder w=sh hoses

(3) Rope controls to
feed and control
stanchions from
the rear of the pit
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With a "U" design, the whole pit is not over ten feet long
and eight feet wide. Only one such parlor Was'found but tho
regular operator could nilk up to 50 cows ner hour; a mini-
mun of grain was fed, slow nmilkers were culled z2nd the relief

man could not operate this fast., With such 2 small pit, few

LLN] 1

steps wersa recuirecd between job elements and milker "deoun-tinme'
was reduced,

As an 2lternctive, it wculd be interesting to see how
efficicnt a design with stalls on all four sides of the mllker
pit weould be., The fcurth strll could serve either as a nilking
or s a wash stall. To the author's knowledge no such room
has been built., With a sm2ll square pit less time would be
svent wzlking; however, gquestions exist relative to just how
many job elements a man can handle in this type of milking
room.

Two milking rooms with lane type stalls were observed
vhich had three strlls on a side., An operator cen milk LO
~cows per hour in this type. To do so, he is busy but not
hurryine. This type recuires less concentration than do
side opening types. DBecause it does, it is easy to work in
when tired =znd/or sleepy. For the same recason, it is an easy
one for a substitute man or a new operator to handle., Walls
seem to splatter up rather badly and cleaning this type of
milking room required more time than some other parlors., Con-
siderable walking was necessary in this design,

By wey of comparison, two on a side, lene type, milking
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CHUKE "BUT /MANT 1 216ms
‘l'-' Figure 9
| el

Note:

= (1) Visible weigh
pails

’ (2) Long-tube milker

Figure 10
Homemade stalls

Note:

(1) This is a 6 milking,
2 prep and 3 man unit,
the picture shows one
side only
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'Figure i
Chore-Boy vacuum milk
releaser and washer

(1) Window into the
milking room
(2) Glass pipe

Figure 12
Surge :lectric
releaser and scparate

automatic washer
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roons eauipped with two pipeline units did not seem to keep
the operator busy. Speed of operntion runced from 20 to 25
cows per hour. Slow milkers tended to slow up the whole
operaticn proportionally more in thils milking room. With
herds of 20 or less cows, however, the larger size mry not

ray becouse of added investment and clenning time. Perhaops
tre nmost economical one to build is this type with the front
stalls facing the milkhouse and cows exiting to both sides,

To cquip this room, 2 milker units and pipeline cerve the
front two stalls onlys the back stalls being used es wash stalls.
If oper:ted in tlis weoy, a slow cow would rniot hold another cow
in the baclk stall,

Recently another type of system has been developed in
llew Zeeland.11 Still more recently, it lras spread to England,
It is clalned to be opercted with one mon ot rates of 70 or
even 90 cows per hour, One man brings in the cows, wisles
the udders, uses a strip cup, handles eight to ten units and
machine strips the cows. After deducting time for cheonging
cow groups, about forty to fifty seconds of individual atten-
tion time per cow remaln. They feed no grain but grain feeders
could ensily be added if desired,

This system is referred to as the "Hlerringbone Bail,"

11

John Blrtcher, "Sixtcen Cows in a Herringbone Bail," Farcr
and Stock Brecder, Vol. 70, No. 3469, 17 April 1956, p. 52
and Georie Wardrop, "licrringbone Bails in Norfolk," Farmer
and Stock Breeder, Vol. 70, No. 2495, 16 October 1956, p. 6 7.
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It ccnsists of cow pletforris on either side of a center pit,
Bight to ten cows are on eoch side, Cows stand ot about a
thirty degree angle facing out from the pit witk ocbout three
fect of the side of tle cow exposed to the operater. A zig-
zo5 rway rail holds the cows in placecs There are no partit-
icng betveen thie cowse A gate ot the front and a chain nt
the recar hold the whole group. A "™o2il" holding 16 covs
requlres nbeut as riuckh space as a three on a side lone type
m'liing room and epperrs to be cheaper to build,

If this system con be operated under American conditicns,
it offers niore in the woay of solving the lasbor problems of the
specins’jzed Jairyr.an than any other recent technologicsl ad-
vance. Problens exist in adsptation. Whrat is the effect on
herd health and the required individuality of attention, parti-
cularly with cows of high producing ability? Certainly with
this sy=tem of milkins observation rmst be rmade easy in order
thet prcper care can be given the cows outside the milking
room such as mastitis treatment or getting cows brede.

In observing milking parlors in operation, it appearcd
that if a man wss determined thet his particular system would
vork for him that it did, Of those observed, the autlor be=-
lieves that tlhe three-on-a-side, lanc type design has the
mest teo offer. It 2llows milking 4O cows per hour, ILven
theugh particulnar ncople may not want to operate it this

acty it can be so operated. It keeps the operator uniformly
busy; not a hurry and wait situction. It is a pit type and

hence less fatiguing to work ine, It is easy to clezn and rela-
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tively inexpensive to construct, particularly if the stalls
arc built at home. Sufficlent time is avrilable for problen

COWS e

Integration into a System

After suiteble buildings are laid out and proper equip-
ment for feeding, bedding and milking is provicded, the general
ohysical environment for tosk performance of the major tasks
has been established, Yet, problems of Integrating the indi-
vidual teslis into a sycstem of dailry husbendry snd nmancgenment
remain, These problems seem to grow fuster then herd slze,
ilowever, it is the suthor's feeling thet certain simple pro-
cedures can be devised to make good herd manrgement for larger
herds less trcublesome than the slipshod methods found on
many farms today,.

Determination to succeed is necessary. So is a certain
amount of periodic account-taking or mentel check-listing,
St111 with nmethods of giﬁplifying observations, these pro-
cedures need require no grest mental effort,

Probably the first place to start 1ic with a sysiem of.
aninal jdentificationes ITach mature animal should carry three
marks of identification. By neck chain, or by brand, she
nceds one mark to identify her es en iIndividual., By a ccni-
tination of a letter and two numerals her zge could alsc be
included. A second useful item would he either the date she

is to be bred, or the cdete she calved, or the date she 1s
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expected to freshen, The third is the amount of ler grain
ration. The latter two skould be rezdily chengeable and a
regular period set aside to do this. Probably the best time
is on the douy ofter :milk weiplts are taken.

One ran mede neck choins from some used car skid cheins.
Ile cut 3x2 inch pieces cf metal upon which he welded raised
numbers on both sides. One sct of numbers was then placed
on e:ch side of the chesin, It was a simple matter to snap
on tage to signify breeding information and grain ration.
Tags shculd be readable from both sides. A color cnd/cr a
letter-number code may helpe.

Once a good system of individual identificetion is
established, many necessary jots can be mede ersy., A sinple
diary form can be made wvhereby estrums, breedings, sicknesses,
calvings, weather ond ration changes con be noted as they
are cbserved or perfcrmed., This form can be carried on a
clip board into the milking room ot rillking time but left at
thie desk in the milkhouse at otrer times., From this dieory,
the 1millz weichts and the herd testing repbrts, a constent
herd record can easily be maintained.

Severcl practices can further simplify record keeping
if desired., One operater freshens his whole herd in the last
half of the yerr. This meens the estrums, calvings and dry
perlods occur only during certain intervals. Although this
does require a certain amount of additional culling, 90 per=

cent of the milk can be sold as base, calves can be raised
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in groups, and very few couws are in milk during first crop
haying.

Cows can be dried up on a cspecified day of the week,
When it is time to dry them up the majority will respond
to nothing more then a simple cessation of grain feeding and
riilking. A checl of udder condition should be mazde four to
five deys later,

In herds larger thon what can be niilked in two hours
a division of the herd might well be considered. One possi-
ble wey would be to put the esrly lactators, which produce
ricre, require more grain and muct be wetched for estrums in
one group. Cows which are in late lactation, and are soon
to be dried up, could then mslze up the second grcup. Both
grouns could still be run througlk the same milking room. Yet
the wliole idea may only add to time requirements with no partic-
uler advantage. Lots of one-hundred cows with 50 young stock
were observed running togethcr.

Cows probebly sheould not be held for milking without
access to feed for over two hcocurs. Dry hay mey be the cnswer
inesmuch as most of them will still leave hay willingly in
order to ret grain during milking.

The possibility of one operator milking in the morning
and another at nisht shculd be considereds This system creates
less change during Sundays, dcys of £ ancd vacstionse It serves
as a double check on husbendry and production. It can meke

a shorter work day during the winter serson. It keeps two
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indivicduals ccmplately familiar with the doiry herd, It

insures rcainst sickness and kired help guitting,

Herd health and fly protlems can best be handled be-
fore they start. Concrete and gcod drcinsge are necessary,
Manure in the yard should usually be scraped off cvery doy
thot 1t does not frecze, Concrete in leorse yards substitute
for lsbor in smaller ones in this respect. Provision should
be mnade for brushing off flies z2nd for a foot rot treatment
box £t the milking room entrunce, Fly trops and power fly
sprayers aid clernliness,

Over time, farwers may try tc breed a cow which works
well in this syétem. Cows which do not measure up can be
culled as replacements become avellable, Most dairymen visited
are still keeping the majority of their femnle of fspring. They
want big, rupged, high roughage capacity, long lived animals.
Trey want ones whicl will produce at least 10,000 pounds of
211k a yerr largely from good roughage. They do not want
boss cows., They went relertively fast millers, without
sensitive udders. Some have suggested that if you consider
flexibility in labor recuirements and imperfect lmowledge in
forage production, it i1s unwise to try for a 5CO pound butter

fat average.lz

12

For the opinions of the future trends in cairying by one
authority see: W. E. Petersen, "Tomorrows Answers to Today's
Producer Prcoblems," Holstein-Friesian World, Vol. 53, No. 16,
Aug. 18, 19%6, pp. 11ff.
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Chiore Case Studies

As examples of wvhet cezn be done in the way of chore
opcrotions, tlree cose study descriptions are presented.

The first example 1s that of a man vho hac actually
used a ztop wrtch to time alternative methods for doing

-

chores. IHe was cuoted 28 grying,"Five seconis wisted in ny
chores amcunts tec on hour rar yoare"

Cows 2re lozfed in the basement of the born., Hsy,
bedding, »nd grain are stored overhead., Hay is fed evenings
in a bunk vhicl separates the puved lot for heifers and dry
covs from the lot for the milking herd, When straw is used
Ter bedding it is puslied down threcugh the loft floor after
the bale strings are cut., It 1s tlen Jdistributed but only
partially shook out. If shovings or corn cobs are used, they
arc pushed down the same holes with a scraper blade on the
trrctor. Grein ic fed in iInside bunks to dry cows and heifers,
It is fed nt milling to tlv rest of the herd,

Corn silpge'is stored in a 20x60 tcwer silo equipped
vwitk an unlonsder and rotating fced bunk., It is fed in the
morming to both lots by changing the position of an electric
wire to allow access to the silo. The concrete btarn yard is
scraped regularly.

A ving located 2t one end of the barn contzins 13

stanchions for milking. It 2lso cont:iins pens for small

calves as well as access to tlhe milk house. The back wall
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of the milking room cont:rins tlackboards vhick retcin a
running rsccount of cows in estrum, production and breeding.
The fecd alley has en overhend track fecd carrier vhich is
illed frem the barn flcore

The entire herd of 50 covs is bred to frcshien from
July throush December. By tlis mcthiod over 90 percent of
the 1172k moy be £0ld as bese, Chores do nct intcecrfere with
hav malding te any orent extent, as only about 10 cows arc in
milic duaring June., The herd is psstured during the sumner
months, Calves zre raised in groups. Cows are sold which
¢o not freshen during the last half of tlre yeor.

Two or three people usually do chores as a tern, 'The
operateor feeds grain, helps change groups in the milking room,
end feeds silage or hay as rerguired. He may also trent mas-
titis, coare for maternity cows or do some bedding if time
permits. His 16 year old son operates two "Surze" pail
milker units 2t the rate of about 25 cows>ber hour. A younger
son, age 2, puts the rnilk in the cooler, helps feed cclves and
clron up during the evening chores,.

By attention to details, such as a cert rnd hoist to
case the handling of milk cans so that the eisht year old
can do the work of a man, two and a half hours permit completicn
of choreé for the entire herd during winter months; in June, threce-
fourths of an hour is sufficient.

Another operator handles a 100 cow herd with 2} man

equivalents vhile producing the forage for the entire herd on
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200 acres. All anirmals of brecding azge run in one lot. Hay
is Iin an open sided stelter. Silase, both grass and corn,
is in horiczontcl silos freom which it is either self-fed or
fed in portable trailer type bunks, Dry lot feeding is prcc-
ticed the year around.

Tre originel barn has svace for the younger c-lves
end rinternity covs. The lrotter cre in a row of stanchions.
Two men are recuired tc ::ili;, thoush one may be entirely
unslkilled, Chores take a total of eleven to twelve man hours
per day. Of tlis, cight hours are rccuired for milking, in-
clucding preparation and clesn-up. Tle rest is talten up vith
crlves, maternity cows, bedding and feedinge

Grain ccmes dovn to easch of the four milking and two
prep stalls. Milk 1s piped te a bulk tank. Equipment includes
an automotic line and milker waster. In 1955, this operator
sold 900,000 pounds of milk. The herd average was 375 pounds
of butter fat,

3y wWay of contrnst, one operctor with a herd average
of CL,9 pounds of fat on 29 cows hes found it necessary tc spend
conciderably rore time with his cattle. In producing 120,000
pounds of rnilk, while buying his grain and Liring ris hori-
zontal silos filled, he used about 1.3 man equivalents, In
the summer, this herd re:uires six hours of labar in chores
per daoy. In winter seven or eight hours are required. Some
pasturing is dbne. The operator feels thet it is necessary

to do all the milking himself, maliing it extremely difficult
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for him to get av:iy from the frrm ot any time. le sa2ys that
there is 100 pounds of fat in his herd averuge in care alone,
e #lso feelc th<t any and 2ll ficld work should hold a second
priority to cow cure, tlls in spnite of the fuct that his herd
averare vwes built on forag~ so good that grain feeding did
not cxcced one pcund of grain to four pounds of millk,

In milking, he hrs found that one "Surge" pail unit
is 211 he generslly wents to handle, IHe milks in 10 stanchions
in the basement of hhis o0ld bsrn. Youns calves are also housed
trere, Hay iz stored over head and fed cutside, Sllage, both
grass and corn,is for tle most puert self-fed frem the hori-

zontel c£ilos. The older cottle bed in a pole barn, Some

silage must be thrown down from a small upright silo.

Conclusions

This Chapter has pcinted out five methods for in-
creorsing labor cfficlency Insofar as building and eguipment
srrongericnts are ccncerned.

First, center the mill hcuse tec mcke the entirc arrange-
ment visible from thern; this allows most tasks to be accompllshed
vith circular travel znd a minimum of valking.

Second, design buildings and equipment to reaquire the
very ninimum of time and effort in feeding, bedding and cleaning,

Third, desizn a milking system to fit the quantity ond
cuality of labor available. Restrict dairy barn lcbor require-~

ments tc at least one-half of the available lubor force.
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Fourth, reduce time rcguirciernts per cow to a rminlrim
consistent with tre need feor individuel core w.d rccord keeping.

Fifth, renember that the otlier four will wvorl if the
man who performs them wents them to. When re finds the stmos-
rhero pleasant, remains alert, accepts chenge =8 nemeel, and
is not over=fatisued, he is enticed to rericin master of the
operrticn., Even sc, he need not te o particularly superior
individual; if he can learn and put into effect the recommended
methods for oporsting a mllling machine, he shculd be able

to learn how to work in this syster gpiven adequate incentives,



CHAPTER IV
THE CROPPING PROGRAM ALD LABOR UTILIZATION

This cl'apter is the second in the group of five which
presents the informetion and icdeas used in designing the final
organizations., It deuls with the problems of making efficient
use of labor in producing forage and grain for the dairy herd,

Alternative systems of cron production vary widely
in recuirements for time and labor. Inasmuch as crov produc-
tion is seascnal in nature, tle problems which arise recuire
a different approach than do dairy husbandry tasks. To gain
high productivity from labor, its use over time must be
reasonebly full and even. Seasonal labor requirements con-
flict with full, even employment even though labor has a
high earning power when weather or otler seasonal hazards
are encountered., When hay harvest and milking conflict be-
cause of insufficient labor to do both at the s-me time, the
ovportunity cost of labor in efther use is high,

Profitable crop preoduction must incornorste economic
principles ccvering capital and land use as well as labor
;n*oductivity. Thus, machinery requirements and soil fertility
levels are also involved in increasing the productivity of
labor. Timeliness in operation makes for maximum returns from
expended resources, Murther, quality of and therefore the

value ofy, output influences the earning power of the inputs

used. 66
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On the speciclized dairy farm, only a fou cropping

operctions rezslly need close examination, If sufficient

labor is available to accomplish these operations, then other
tasks I'it in easily. Corn snd grass are the two crops which
compete most secriously with dairy husbandry for labor. Others,
such as small grains, are planted and harvested at times and

In quentities vhich do not seem to create labor peaks and
timeliness probleme, hence they can rather be regarded cos
sunplementary enterprises which tend to leep labor more fully
enployed and tlus tend to raise gencral profitability to the

firm over time.

Some General Considerations in

Mechine Use for Crop Production

Men end machines do the work on tte farm., DNeither
should be used vwlere the additional costs invclved are greater
tl.an the additicral returns fre:m use, Inasrmuch as both are
recuired, they ccmnlement each other. They are not perfect
cormplerients, however, as it is pocsible to substitute an
aGditional increment of one for the otlier,

Versatility of mackine use is important. This is
particularly true in crop production wrere specialized machlnes
tend to sit 1dle over long periods of time wlile multl-purpose
mact ines can he used more doys per vear, As eXamples, ccnslder
a tractor which is in use all year long, or é field chopper
whicli can harvest hzy, silage, bedding, and even small grains

if desiredyin contrrst tc a combine or a corn planter,
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Soriec machines can be elliminated entirely by the selecction of
the correct system. Rlovers, feor instonce, are ncot needed
vith horizontal silos or with hay if an elevetor is available,

Low cest mrchines can often substitute for much richer
cost ones. A used dumn truck suitable for form use can be
purchazed for amnwroxinctely one-kalf of vhrt a new dump vagon
©will cost end 1z more varsatile., Some over-tors keen mechines
vhich duplicate enct ctler. Thov crgue that the insurance
cf timeliness and tle cult-bility to tle jeb moke tliis action
vorth more tkan the economy cf purchesing one muchine to do
both jobs. The niost cormion example observed wrne the boler
and tke chonper both in use on tre same form,

llachines are not nerfect., Frormr a lobor use ctondpoint,
fer farm muchines even aioroach the idenl of simple foerl-
nroof opercstions Part of tre mproblem lles in tle difficulty
cf findinz snd weisling the importance of varicus zoalc in
decim,. et only muct meckines be economlcal in first cost
and meintenance but they must be carable of operation by
racple with only limited ability along these lines. Frowm the

lsbor use point of view cecrtcin foals can be defined., A

o

e cupable of operction under wdverse conditions

&

mocizine should
of toporranhy, stones, trusht, and poor or daraged crops. Time
soent wslusting 2 plow or picli-up attocliient net only slovs

tien but may offcct o viele chein of othnr operctionc.

Macrines stould be ccocy te hitelr nid unhitch. They

should be sirple %o adjust, meintain, repair, grecse and



onerate, 'The culcter a mioceiine in, the less faticuing its

Farm mechinery chanres cuiclily and depreccictes the
serie veyY. A look intce the future reverls a need for flexi-
bility 1in tcodewyts decicions., Relotivaly hirlcer mecltine in-
vestments ore prebably in the offing, »ut so is improved

crmence,  lydraulics, povwer steering, clectric nower

telzeoffs, less noice and less vibration cen all be expected

6]

to reduce opevr-ter fati~uve. DZasier gre-

ing end sharvening,
quicker renzir fectures, and gre:ter capacities will tend to
reduce field breskdovn problems and incrense lonbor acceomplish-
ment rates,

Reg;erdless of desipn Improvements, tle bigaest nreblem
will still be the integration of tasks for smooth snd efticient
operation. Partial solutions include greasing during cther-
vise unavoidable delays and keerins a mobile rersir center
in the field., DMajor repairs and overhauls stould be made out
cf sezscn. Time spent then is a small price to pnay for tre
elimination of celays in field work.

Tguipping men with adecuate sized tools meakes an
efficient Dbalanced operstion possible, Jobs done by crew
are restricted by the slowest machine in the job., Often times
an additional man is in the crew fcr insurcnce flexibility.
Pericps a better method would be job rotation or extra eculp-
ment standing by instead.

In short, rsoals of reduction in machine expense and

labor efficisncy need not alirays conflict. If the operator
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selects maclines of a size, desien and cendition to allow
avallable labor to corplete field work on time he tends to
raise the eurning power of labor over time. IHe must crnsider
clternctive uses of time, the curacity and tructverthiness

of machines, flexibility, obsolescence a2nd intesration of the
investment into tle total ecuipment inventory. Field layout,
scil fertility, and improved crop practices are also necessary
considerztions in sélectinq mnchines and in caining hish laber

rrcductivity,

Mackinery and Work Methocds

for Forage Harvest

In attempting to main full employment at an even and
highlv vroductive rate for labor in crop production, the
biggest nroblem involves harvesting the first cutting of hay.
Under Micligrn conditicns rcuzhly two-thirds of the crop
is harvested in the first cutting. The interval between
ecrly and full bloom for alfalfa is usually sbout three weeks.
For rood yvields and a high quality, the crop must be harvested
during tlis tinme. Tris season, wiich starts in mic-June,
carries considerable wenther hazard from summer rains.

In developing a profitable dairy farm, reduction of
labor costs is 1restricted by a need for the production of

hisl quality forage.t In forage harvest, labor which ir fixed

1

For methods and farmer experiences in producing high quality
forage see: C. R, Hoglund, High wuality Roughage Reduced Dairy
Costs, Agriculturel Experiment Station, Michigan State University,
Sp. Bul. 390, Feb. 1954. Also: C. R. Hoglund, et. al., "Forage
Guality and Protein Feeding of Dairy Cows," .uarterly Bulletin,
vich, Agr. Exp. Stat., Vol. 38, No. 3, Feb. 1956,
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to the firm skould be snresd over as many units of product
as cormatible with high cuality. At the same time, 1t may
pay to hire additional labecr for this tesk. Still derending
on seasonal telp can lezd to disaster if for any reason it
ceccses te be availeble,

In visiting the Cferms in the study, a wide varilety éf
harvesting methods cno feroce gualitisc were cbcerved. Rates
of hay harvest, both in totzl tons pecr hour ond in tons per

man hour varied widely. It vould avpersr that the man wvho

ran the systan, hilc ability to ccordinete, and his determination

to et the job done on t'me,were os Importsnt as the cystem
used,

All zvstems centered arcund chopﬁing and/or balinge
Scrme rethods used included: chooning the first cutting
for silare, mow drying it or field curing 1t.2 On the some
farm, the second cutting nmight be baled in order to ration
it out wlere descired in later feedinge Otier farws insiled
rart of tihe first cutting but baled all tte rcst of their hay.
On still others, everything was chopped or cverytliing baled.
Sorie baler owvners used a crusher but none mow dried haled
hay. Scric operators believed it ndvisable to ~reen chop or
feed from storage tte year arcund. while this incressed the

.

hay harvesting tesk, they felt Ehot tie eodv:nt:ioes outveished

the divndvantnges,

2

Karl A, Vary, Hay Harvesting Methods ond Cests, Arricultural
Experiment Staticn, Mlchican Stote University, Spe. Bul. €2,
ey 1654 discusses the merits of various mrthods. However,
his dote cites 1946-50 performence records wviich are now come-
1vhet out of dste,
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Chopping Grass Sila;

Putting the first rey crop into grass silare scems
te be an alternctive vortly of vider useage than is cammon
today. It requires a relaetively low machine snd storare
space Investment, produces hirt cuality foruge, »1d 1f hish
caprclty meoclines and rcod coerdinction is »rovided, =nts

the first cutting of huy lLiarvested os rapidly s any chther,

Due to the werther hezard in June, gress silege cun
often be made on ceys when molzing dry huy 1s cut of the
question. Grass silage mekes ercellent forage nrovided
anmroved practices reletive to strte of m:turity, moisture
content and ctorage facilitias are carrisd out.3 Wrile on
occesicn aother methods can compete with it, y~<r in and
veer out, under vhat is known about ferage quality today, 1t
is doubtful that as good a guality forage cesn be nroduced by
other nmeans,

Thie key to successful forare chopping seems to be a

b (03¢

hizh ceracity, adequately powered harvester. 10pners are
made today wlich carry manufacturer's restings of cver *) tons

of silage per hour. Some farers in the ctudy reported that

C. R. liozlund, op. cit., Sp. Hul. 290, ppe (-0,

uC. R. llorlund, et. al., op. cite., Pp. 1;19-2l.
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with this type of chopper, they could average st least 20
tons per hour censidering ninor delays and breokdowns,

At this polnt a digression is called for tc show what
this means in terms of forage harvested., Meny deiry forms
could easily use 1,000 tons of grass gilage yvearly. With
a first cutting of 6 tons of silame, 168 acres of forage
would be recuired. While opersting stesdily, 6 loads of
2.3 tons each would have to be tecken cure of per houre Under
mort conditions, this calls for three hauling units (either
trucks or warons) with each unit making one trip every 30
minutes, To accomplish all this, mow hay aherd of the chopper,
and eitrer handle a blower or a pacling tractor would take
a crew cf from five to eicht men., Yet, if thrce weels are
aveilable to get the entire job done, three men could do it
with good scheduling and integrstion. Thus, whlle the task
1s enormous, it can be fitted to the labor and time avallable
over fairly wide rances, What follows will discuss techniques
for doing this,

The best silage can be made at eerly bloom, At the
scme time, direct-cut choprping results in silage of high
moisture content causing souring and seepage of certaln
valuable food nutrients, From half bloom on, direct cutting
is usually more successful., However, due to the limited
capacity of direct-cut attachments, the mowing and piclk up
method may still have an advantege, Thus, it is hard to

eliminate a mower from the system.
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However, it is possible to mow and windrow at the
seme time. Wrile 1t mey take slichtly longer, wilting of
the silege will still occur. Those operators with erperience
have feund thot a vindrower mounted on the cutter ber wcerks
as well #s « side reke.

Tvo tyres of vindrowers are nvaeilable, One tyne places
the windrew belind tle tractor in sucli a manner @ to nake
it possible to put two windrcws together. Under usual con-
ditiens, two windrows togetler reduce clopper trivel and in-
crease capacity. Ilicwever, this tyve of windrcwer often bunches
the grass and reduces chopping capaclty. A second type places
the windrow 1in tle center of the swatlk without anpreciable
bunching. This means that half the field will have to be
ralzed in order to place two windrows together., When the silcge
ic ralzed, ctones are likely to get into the windrow. When it
is simply windrowed with an attachment, this is no problem,
Later in tlie season with a motor mounted chopper, and with
a mid-mounted movwer-windrower, the chopper could be pulled
by the sncme tractor thrt mows and tlereby mskes essentially
a scven foot direct cut unit.

Recently a new mower scid to be capnble of mot ing 6
acres per hour has anpeared on the market, It consists of
two 7 foot cutter bars, one mid-mounted and the other extended
into the field past the first and rear mounted. This machine
is made by the Kosh Company. A ground driven trailer mover,
if of sufficient capacity, could be tcwed similarly behind

any draw bar mounted type to accomplish the s:me end,
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In orcder to save lobor, trucks can be towed belind
tle chorper if a sweclal hitclh is provided and tle terrain
iz not too rugieds llovever, thie only opcrctor intervieued
wlc hed triad tlis exparienced difficulty from breckins a
casting in the truck's steering rrcranism. Impreovement is
¢cr1lled feor lLere,

Anctter trne hitch could be devised vithk o motor driven
cliopver vlereby tre rm-chine i1s rulled by the truclk belng
lorded, If the two units vere run side by side and with all
controls accessible from the truck ccb, the cdvantiges of
truck Lhauling could ke cbinined without a man sctually opera-
tins the chonper, By neccecesity, any sucl hiltcling device
would have to be guick, simple cnd alioct cutcmrtic in
cneration.

Men en@ time can be s:zved in hauling ealso. Large
Eaulins units and unloading devices wlich re.uire no mcnual
attention sre steps in tre richt directiones Generally spreaking,
triucks whicl dump hydraulicrlly rrcvide a versatile device
feor houline meterials on a farm. Three formers who work
toretter ot silass making hod each purcliesed used dump trucks
for 200 dollars a piece.5 To thesa, they lLad «dded tighex
£id~s, the back of uwlich were built out cver tle cwip ~ute
su~nort~d in » horizontal ponition. In working in lhorizontal

silos, tlhey found cnew tires desircoble, Witl tlie longer hauls

-
P}
See the crce study descrinton cn pace 87
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wiich bececue nacesssry 8 herd cize increaccs, heulins uvish
trucks becomnes riore inmportant.

Ey2revlic trpe dunp wegons cr truckc unlerd focter

tlun other tiprs of veosono nd trueckse lLiowaver, if o bloluer

.

1 ® . . : [N Jr R, PRPRSREE B . B N .
or ~slevelor iz used, cwridAng ey Lheve e wicocvints o cf
RN —~ * - ) . -1 AR I R ——- e 1
“Inzoing foldcell e i folce endrrbe torne veorlis Lotter,

As = cocd tnd incxpensive cubstitute, a rore device nry be
exteornded from a manure le.der Trine to pull the forage off
Into a Lopper. The ccrie cdevice miskt prove to be a useful
bedding tecol in lcose housines, For unleading in a horizontnl

silo ¢notter incrpensive device is n length of veven vire

-

aid on tle vnrmen bed and then up over tre freont. To unle=ad,
another tracteor is titched to the tor cnd ond tle loasd is
rolled -- not pulled -- off. It can then be spresd out by
centinuing to pull on the wvirc.

Anctlier tire-scving fecature usecble to sneed hauling
oneraticis with vocenes is an cutem-tic coupler. This device
closes around a wagon clevis pin automotically. It is re-
lensed by pulling a rope. If the wuren tongues sre su-nlind
tith svrincg te flont trem for leicrht and hoth the clonver

iver

e}

and teuling treocter are supplied vith courlers, nefther d

neecs tec lecve his troector to chonge vomons., Tetal costs for

Bl ree wogons flesters end tve couplers run less than 25 dollars,
In building ferarde bexes, consideroble money r£nd time

can be srved by usiryg corru~anted rteel roofing for sides us
o < “

compared tec vcod vhicl: 1s eypensive end reovy. One plece vhere
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money should not be spared in first cost is in diagonal bracing.

In order of cost, unloading devices run as follows: lowest

is either the rake attachment for a manure loader or woven

wire to roll the load off, next is the false cndgate type

followed by the canvas bottom. Most expensive are the hydraulic

dump and the endless chain types. The method of unloading

determines which will operate the fastest and most satisfactorilye.
In the upright silo, the sllage should be distributed

to exclude alr and insure against spoilage. A distributor

can be bullt or purchased to do the job with 1little attention.

The best type observed for grass silage consists of a sloped

concave'shaped trough located in the center of the silo under

the blower pipe. When rotated rapidly by an electric motor

it threw the silage to the Wall'of the silo and allowed it

to settle without trapping appreciable amounts of air, If

an elevator 1s used for silo filllng, trapped air seems to be

less of a problem. Regardless of which 1s used, most opera-

tors still feel that a man in addition to the hauler 1s needed

to keep things functioning smoothly. Perhaps some of the

newer and more automstic unloading devices can overcame this.
To save time in fi1lling a horizontal silo packing should

be done while fi1lling. This means a man and tractor are

needed in the silo st 211 times, If the tractor is equipped

with a msnure loader, the teeth dropped to a vertical position

can be of considerable aid In spreading the fill. At filling

rates of 20 tons or more per hour, two packing tractors may
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be necessary to insure a tight pack. Wagons or trucks which
can unload while still moving have a definite time advantage
in horizontal silos. If an earth ramp does not close one end
of the silo, perhaps a wood or metal runway should be pro-
vided to get the loads up to the tope The author would like
to try a road contractor's "sheep's foot" type roller in
the hope that it might improve the efficiency of packing
horizontal silos. For that matter, the newer high capacity
choppers might well call for hauling units similar to the
"big wheel" tvpe road builders use.

This one method (énsileing) of harvesting the first
cutting hay crop has been discussed quite thoroughly. There
were several reasons for doing this. It gave an opportunity
to discuss how various pieces of machinery fit together into
a system, It demonstrated one of the simplest methods for
harvesting large volumes of high quality forage with limited
time and labor. It proved to be the method which is least
influenced by weather. It allowed the use of storage space and
machinery investments which are relatively low in cost as com-
pared to other methods soon to be discussed. When properly
stored, grass silage may be carried over for three to four
yvears with practically no loss of nutrients. In this way,
it can become an important source of feed insurance.

Grass silage also has its disadvantages. When stored
in an upright silo it packs extremely hard and is the source

of an unpleasant odor when fed, When stored in horizontal
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silos, spoilage is often a problem. However, an air-tight
cover such as a plestic sheet or wet sawdust can reduce this
spoilage to a level comparable with upright storage. Spoiled
silage and seepage tend to increase fly problems, Perhaps
one of the greectest hazards in grass silage is the possibility
of storing a large proportion of total roughage in this form
only later to discover that the palatability or digestibility
of the feed is less than anticipated. Some farmers had ex-
perienced these difficulties but lack explanations for them.
Anotler way to save time at harvest and hence even out
peak labor loads is to enslle forage in the fleld rather than
at the barn., Shorter hauls during the harvesting season result,
In the winter, the silage can be hauled to the barns and fed
either in bunks or over the face of self-feeding silos placed
there, as some silo space at the buildings would still be
necessary for fall, spring and bad weather feeding. A dump
truck, a manure loader, a chain saw for cutting silage loose
and suitable feeding bunks would be necessary to make this
system work. A self unloading wagon could be used, but in
as much as dump wagons and large rectangular type feeder36
cost less and do the same job, these are the recommended pileces

of equipment.,

6
See page 22 for a reference to this type plan.
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Other Methods Using a Forage Harvester

There are other systems which should be mentioned.

Some farmers have been very successful with field cured chopped
hay providing weather hazards were not too great and the hay
need not be moved to be fed. Others have produced excellent
forage by mow drying chopped hay. Drying costs tend to run
around a dollsr a ton and hay harvesting rates are regulated
by dryer capacity.7

Elevators are generally preferable to blowers in
putting chopped hay in a mow. However, tlere is at least one
blower (manufactured by the Kools Company) which will handle
mow drying hay without gumming up and plugging. This blower
also had the greatest capacity observed in the study. It
can handle two and one-half tons of silasge in five minutes
if fed steadily. With eitler a elevator or blower, a dis=-
tributor to spread the hay evenly in the mow will save labor
and speed drying.

One farmer had made his own mow dryer fan for a
materials cost of sbout sixty dollars. He purchased a used
five horsepower electric motor, some V-belts, pulleys, bearings
and a used wooden alrplane propeller. By welding a simple
but rigid frame together and rebalancing the shortened pro-
preller, he had a fan cepable of hendling a mow 16 feet wide,

50 feet long snd 20 feet deep,

W, H, Sheldon, et. ale, Barn Hay Driers in Michigan, Agricultural
Experiment Station, Michigan State University, Cir. Bul. 219
(Second Edition), April 193, pp. 5-9.
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In an attempt to harvest chopped forage more economi-
cally, some farmers have tried the new rotery hammer type
chopper, Results have not been too favorable. This machine
tends to produce a shredded type product which 1s bulky to
haul and does not pack well. Hammers brezk off in stony
fields and a ragged stubble is left if an operator attempts
to drive fest enough to get any great capacity. One man had
tried to pick up straw with one from the windrow but found
this extremely slow. No one interviewed had tried to harvest
corn silage or corm stalks for bedding with one.

To get a chopper to operate at 20 tons of silage per
hour, or 7 tons of hay per hour, many conditions must be satis-
fied. Not only must it be possible tc haul the forage this
fast but the chopper must operate steadily. This mesns that
it must have a pickup which does not plug, it must be of large
capacity, 1t must be adequately powered, and it must not break
down. Some features to watch for in purchasing follow:

Some choppers may be sharpened without removirg the knlves,
Some have rather positive feed pickups. Some require less
power than ctker similar capacity mackines. 1In selecting a
machine from the standpoint of economy, first cost as well

as operating costs are important.

Expected Accormplishment Rates

Using a Forage Hervester

Three men, three small or medium sized treactors, a

manure loader, a mower and windrowing attachment, a siderske,
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two used dump trucks or three wagons, an elevator znd a
large motor driven chopper czn make a complete forage harvesting
unit capable of harvesting all silage, hay and bedding for
a sixty cow dairy farm,
Including minor delasys, this unit shkould be able to
handle 350 tons of silage each week of operation. One hun-

dred tons of hay could be harvested in the same time period,

This would involve about ten acres of grass silage per day.
Mowing requires three and one-third hours. At a chopping
and hauling rate of only twelve tons per hour (a more prac-
tical rate for a smaller crew), six hours of time would be
required. During these six hours, one man and a tractor
would have to be at the silo almost continuously. Twelve
tons per hour will require three or four loads ckopped, hauled
anéd unloaded per hour, According to the farmers interviewed,
this type of equipment should have no trouble operating at
this rate.

Actually these performance estimates are rather con-
servative including considerable time for delay between jobs,
minor breakdowns, servicing, bad weather and other normally
encountered hazards. With more attention paid to scheduling,
a smaller harvester might serve just as well. In fact two
men can perform the same work in the same time by working
seven or eight hours per day if both can interchange on all
Jobs to insure against scheduling delays, If two men were to

do the entire job, they might well consider qulte carefully
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such items as truck-chopper or wagon-chopper hitches. They

might also consider increasing corn production for silage

to lower the need for grass silage or hay. Methods of corn
spraying or cultivation to reduce time requirements here will
also be important., Managing pastures to require less har-

vested roughages will also have added value,
Baling Hay

Some excellent methods for handling baled hay were also
observed, Many baler owners justify baling from the stand-
point of greater rates of accomplishment slone. Smzll or
underpowered choppers may have led them to this conclusion.
Available storage space 1s another factor. To bale hay often
requires investments in both baling and chopping equipment,
The work 1s harder and crew size 1s usually as large or larger
than for chopping.

There are three general methods which allow three men
to make up a baling crew capable of operating as fast as the
new high speed balers function. 1In all three, a wagon is
hitched to ﬁhe baler and two men are required in the field
full time. The third man must then haul as repidly as the
baler operates.

One method requires hauling to ground level storage
on wagons hydraulically controlled to tilt to a complete
vertical position. This same wagon bed must be equipped

with strong vertical back members capable of supporting the
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entire load when the bed is tilted. The load 1s backed into
the storage area, tilted, deposited and the wagon is pulled
ahead to free the back members frem the load.

Another method consists of using a regular bale ele-
vator emptying onto a ridge line conveyor equipped with a
trip-off device. The third way is to use a winch operated
hay carrier system with slings or a special baled hay fork
and an automatic return. In either of the latter cases, storage
space must be available where the bales need not be stacked
into place,

A recent development is a type of bale wagon which loads
and unloads itself au.tomzztically.8 Various devices such as
bale sleds and bale loaders are also on the morket., With
more limited labor, such devices may finl a place on many
ferms where they are not used todaye.

To save energy and time in unloading hay, either in
round or square bales, an elevator hopper should be built which
will take the bale in any position. With such a device the
bales can be half dragged, half dumped into place without
lifting. When used with = ridge line elevator, this system
allows the carrying of bales into storage to the full lineal
capacity of the elevator,.

Some farmers felt that the use of a bale loader to pick

up bales from the ground actually takes less time than to

S
F. Leland Elam, "Load Bales From the Tractor Seat," Farm

Journal, Vol. 81, No. 5, May 1957, p. TLF.
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pull a wagon behind the baler., No data are avsllable either
to prove or disapprove this theory. It does allow the use
of trucks for hauling which has an advantage on long hauls,
In some cases 1t 1s also true that the baler must slow down
in order to keep the bales on the wagon,

The wezther hazard for baling hay can be reduced by
crushing. While crushing either slows the mowing operstion
or adds another task to hay moking, it can be justified, in
the large operation, on the basis of improvement in quality
alone.

Without the weatler hazard, baled hay can be put up
as rapidly as grass silage but total digestable nutrients
and protein harvested per acre are not likely to be as high,
According to information collected in the study, three men
should be able to do all the work in putting up 100 tons of

beled hay per week of operation,

Pelleting Hay

If, in vuie tuture, nay relleting beccues practical,
hay mzking will become very similar to grain harvesting todaye.
The storage space required today will be reduced by one half
and it will be stored, dried and fed completely with bins,

gravity and elevators.

Some Observed Systems

To 2dd concretness to this discussion of methods for

harvesting high quality forage rapidly with a minimum of labor,



€6
it is worth describing scme of the systems actually employed

on farms visited., The first, a baling operation on a one-
family farm is &n outstanding exsmple of what management can
do. First of all by controlled fall freshening, very few of
the 50 cows on this 177 tillable acre farm are in milk in
June, Hay is field cured and each good heying day is run the
same way. Héy mowed and raked on a previous day is turned
over when it hss dried off on top. Meanwhile, as much hay

is mowed ss can be baled In one afternoon. This hay is raked
the first time around noon. The father and his teen-age son
are available for doing these tasks,

In the afternoon, one drives the tructor while the
other loads bales. A younger son hauls the wagons to the
barn. Automatic hitches are used. When three wagons are
full, the younger son drives the baler tractor while the father
goes to the bern to unload, The mother drives a truck on the
hay rope and the bales are unloaded with a speclal baled hay
fork. The bales are not stacked. This family has put sas
many as 21 tons of hay in the mow in one afternoon when weather
conditions recuired the baling of two day's cutting, However,
they average closer to 7 acres or 1l tons per day.

The second operation shows what efficient machine coordi-
nation will do when farmers work together. Three brothers,
each owned a share of a ten year old, large, motor-mounted,
forage harvester. They also each own an old used dump truck,
When operating, they require one man mowing steadily while a

secand rakes two swaths into one windrow. A third man pulls



&7
the chopper wl:ile three haul. Two packing tractors are re-
quired to keep up. As each brother has a hired man and one
has two teen-age children no additional lsbor is hired.

They harvest an average of around 23 tons of grass
silage per hour., They have sometimes put in 30 tons. This
amounts to 12 loads per hour or a load every five minutes,

To be fair to all, they rotate priorities from one year to
the next as to which farm will be done first,

Another one-man farm uses a mow drying system. Hay is
mowed snd windrowed in one operation. He does not even own
a reke, The hay field cures so long as it is not likely to
rain, Hay is chopped with a nine year old machine., It 1s
hauled on dump wagons fashioned from ancient dump trucks and
elevated into the barn on a forty foot elevator. Distribution
is by hand., A circular hay feeder 1s also filled. The same
drying fan is used for both. The operstor and one other man,
working only when they felt the weather to be right, were able
to put 200 tons in the mow in three weeks. This included only

about 12 days actually worked in the fields,

Other Field Work

With modern equipment and methods, no real timing
problems need occur on the speclalized dairy farm expect at
forage harvest. For this reason, this section will discuss
alternatives only briefly except for pointing out that methods
which are relatively economical in the use of labor are generally

low 1in total cost,
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Modern farmers tend to equlp themselves with equipment
large enough to insure against bad weather, While this is
zood to a point, it can be overdone., It 1s hard for instance
to Justify a four bottom tractor and plow on a basis of 100
acres plowed per year. If such a tractor is used to run a
forage harvester, i1t may be more nearly justified. But even
here, a mounted motor and a small tractor may be more economi-
cal, The major consideration 1is often a matter of the alter-
native uses for the lsbor and capital reculred in operating
various sized machines, Certalnly as the price paid for
labor increases, so does the justification for larger machines

to accomplish the same amount of work.
Oat Plenting and Harvest

Traditionally spring field work starts with oat planting
and forages are seeded in the oats. In most years, this task
can be accomplished without conflicting with corn planting.
Because oats a2re a low value crop, newer methods of forage
seedings have been proposed which tend to conflict even less
with other field work.9 In this type of oper:tion the advantages
of multiple hitches should be considered. For Instonce, a splke
tooth drag can be mounted underneath the drill tongue while =

cultipacker is towed behind.10 Another time saver is larger

9

C. R. Hoglund, Economics of Alternative Methods of Establishing
and Harvesting Forage Crops, Agricultural Economics Department,
Michigan State University, Dec. 1956, Ag. Econ. No. 669,

1oRay L. Cook, "Are Your Tillage Methods Up to Date?" Hoard's
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hoppers on the ordinary drill., Hydraulic 1ifts have con-
siderable advantage over power 1lifts in both time and esse
of operation of a drill,

Oats can be harvested either as silage in June or as
grain and straw in July. While the latter method involves
less conflict in the use of labor and helps solve the bedding
problem, the former may be more profitable.11

If oat silage 1s made, timing is critical; the silage
must be made when the oats are in the early dough stage which
conflicts with hay harvest in mid-June in southern Michigan.
The procedure is the swume as grass silage harvest,

After combining, straw must be clipped and swathed.
The windrow attachment may or may not work well here., Other-

wise the procedure is the same as when baling or chopping dry

hay except that timing is usually less critical,
Manure Hgndling

Manure hauling is usually started when the ground is
still frozen. With the coming of spring rains and thaws it
is often not completed until time to plow for corn. Two
large spreaders, a tractor mounted manure loader, and two
men make an efficient unit for hauls of one half mile or less.12

A tractor is neccded for each spreader unless the claw and ring

11
C. R. Hoglund, Agricultural Economics No. 669, op. cit.,

pp. 5-6’ 8-] 3.
128. F. Cargill, N, P, Ralson, op. cit., pp. 1L4-16.
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type hitch designed by the Ferguson Company for three point
hitch tractors is used. This some hitch can be a time saver
for any heavy tongued implement. If only one man is avsilable,
he can work efficiently with this equipment.

A loader with live hydraulic power and a hydraulic
cylinder dump on the bucket is a definite advantage. In the
yard, a scraper blade on the rear of the tractor can save
time, especially if the manure can be pushed directly into
the spresder. 'With most tractors, additional weights on the
rear sSpeed loading. So does power steering on the tractor,
Skill in operation on the part of a driver is something which
rust be learned by finding just how fast his equipment will
work as conditions vary.13 The newer power teke-off spreaders

are designed to operate when wheel drive niodels cennot,
Fertili zer and Lime Spreading

Fertilizer and lime spreading are jobs which can be
done thraughout the year. With materials coming in bulk
rmuch of this work Is now done on a custom basis. Some farmers
have found ways of doing this same job sbout as efficiently
themselves. Some have purchased equipment in partnership.
Others rent equipment. Some use field spreaders and dump
trucks and get by with 1little additional equipment costs,

Three of the farmers visited had purchased an old used lime

13
Ibid.
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truck for hauling their lime and fertilizer in bulk. This
is an example of tow farmers can get their own lsbor to do
more work, spread their equipment cost and take advantage
of bulk rates on naterials,
Sacked fertilizers are still likely to be found on

farms for years to come. So are other sacked materials such

es feed supplement and cemente For this reason a pallet 1ift
1s a low cost addition to a manure loader frame which could
be used on many faerms, Pertilizer con be loaded on wagons

or trucks in this way. Pallet boxes can serve as silage
feeders for small lots cf cattle. Pallets cen store cement
and feed up vlere 1t is dry and in a minimum of space. Small
loads of hay or straw can also be rapidly transported this
way.

The newer methods of handling fertilizer in liquid
form can be labor savers also. Planters, sprayers and
holding tanks are now on the market. Actually, the nein thing
tre farmer must consider is the cost of nutrients placed in
the soil regerdless of whether they are in a solid, liquid

or a gaseous state,
Corn Production

Even the corn crop no longer need provide any extreme
peak loads on labor recuirements. By using minirnm tillage
methods, two men can plow and plant ten acres per day with a

two bottom plow =nd two row planter.lu With somewhat larger

1L ‘
Ray L. Cook, op. cit., p. 271.
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equipment, two men could double this rate.

Practically a1l of the interviewees had tried minimum
tillage methods; some have had more success than others. It
anrpears that tilth, organic matter level and amount of moisture
in the soill were the factors which governed how successful
they were, On well managed solls of suitable moisture con-
tent, the soil may be prepared by this method with savings
In time and moneye.

As Vaughan end Hardln point out, the reason corn rows
stop at the end of the field is to rest the horses.ls They
report that corn planted arocund the field can result in 5 to
10 percent savings of time and labor. The savings in so
doing are not just in planting ut also in cultivating snd
chopping or picking,

With rotary hoes, four row cultivators, and large
row crop sprayers, no problems need arise in getting the
crop taken care while harvesting the first cutting of hay.
Whether or not such equipment 1s justified on any particular
farm depends not only on vhat labor costs but also on the
scale of operation. To use four row cultivators recuires four
row corn planters, To get sufficient soll compaction in the
row with the four row planter may take special precautlons
at planting time. The time may soon come when corn will

require no work from planting to harvest.

15
Lawrence M. Vaughan and Lowell S, Hardin, Farm Work Simpli-
fication, John Wiley and Sons, New York, 19.9, p. 66.
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There is a two band fertilizer planter on the market
today which can place high nitrogen fertilizer below the
seed to eliminate the need for mid-season sidedressing. Wide
row planters for seeding forages in corn are slso available.
This type of operation may also reduce labor requirements,
particularly if a satisfactory high speed seeding method
can be found, The new stubble-mulch planter is another tool
wvhich shoauld be considered as an alterative, at least in
some areas,

Most farmers could increase the amount of forage and
corn prcduced guite essily by devising rotations whereby the
crops do not conflict in time requircments. Pre-emergence
spraying, rotary hoeing, June spraying, judicious pasturing
and early crop pasturing can all work to this end., There
are enough alternatives to permit a good system to be built
for most of Michigan's soils and weather. Sudan grass and
pasture rye may also fit in to serve this end.

The necessary equipment and methods for corn silage
harvest have been covered by the discussion on grass silage.,
Good corn silage harvested at the early dent stage can account
for much of the total digestable nutrients needed to balance
high protein grass silage.16 High capacity equipment 1is im-
portant here also. The date of harvest 1s critical. The whole

job should be done within ten days for best results., Production

16
C. R. Hoglund, et 810, OP e Cito, PPe u25~260
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of corn of two different maturities may help.

The bunker silo scrves as well for corn silege as
for grass. DBecause there is no need to mow or rake, the
capacity of the same crew In tonnege per cay is greater for
corn. Averaging 12 tons per hour for a six hcur day permits
a total of 700 tons to be put up in 10 days by two men pro-
vided rain and ma jor breakdowns do not occur.

For most Michigan farmers, additional com raised for
grain is profitable. In years of a poor hay crop, part of
this corn may be insiled to provide insurance against adverse
weather. It also i1s a crop which can be stored or sold if a
surplus is raised,

Sufficlient time 1s avellable to harvest the entire
crop with a one row ccrn picker at the acreage found on most
specialized Michigan dairy farms. Newer pickers are designed
to save more of the crop, be easler to grease and to allow
separation of the snarping rolls frcm the tractor seat for
safety and speed,

Other alternatives for corn harvest include the corn
combine and the combinetion picker-chopper. It is unlikely
that either will prove to be profitable with the limited corn
acreage of any but the very large specialized daliry farm unless
they undergo further development,

Modern corn cribs with draglines in the bottom and
elevators for both filling snd emptying require very little

labor. A design which will allow the farm elevator hopper
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to =it underneath the crib when iIn use is icdeal and entirely
possible on most farms, Such a structure constructed of poles
set in a 1l foot circle with a raised concrete floor and
cé;ter drag line pit nced cost only about 30 centg per bushel

of space., This includes woven wire sides, center ventilating

duct and a sheet metal roof.
Fencing and Gates

The farmers interviewed hed solved much of their
fencing problems either with electric temporary fencing or
by dry lot feeding. While several mentioned that they wished
they had good permanent farm boundary fences, they felt that
alternative uses for their resources carried a higher priority.
Some reported poor luck with electric fence, particularly during
droughty periocs,

Tasy opening gates and cattle guards are low cost items
which can lessen time requirements on many farms. Mechanical
winders and post hole digrers also help. A kit of special
fencing tools lends "extra hands" in fencing work to relieve
the farmer of some of the rather unpleasant work associlated

with fence repair.

Further Consideraticns

In Field Work

Most fomiers find it necessary to spend further tine
in field work at such tasks as stump and stone removal and

land drainage. Little can be sald lere wltich has general
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anplication. Ilowever, a menurc locder, a stone boat, dynamite,
an¢ a dump truck speed as well es ease such operstions, PBull-
dozers and otler earth handling machinery have progressed to
the point where a farmer shoild ccnsider chenging the lay
of problem land areas by hiring these maclhinese.
There are several thumb rules that a farm manager can
xeep in mind for saving time and effort in crop production.
In doing sco he should remermber thet even small savings multi-
pllied over many units can be important. For this rezson it
behooves him to keep sbreast of new teclnologye. Once he has
dene this, the following questions serve as a constant check
list for any given farm and 1its equipment.
(1) Can additicnal field cbstructions such as rocks or
trees be rerioved?
(2) Would more off-season maintenance avoeid unnecessary
field delays and breakdcwns?
(3) Would lerger secd and fertilizer containers decrease
the time at filling stops?
(44t) Would bulk handling reduce time at filling stops?
(5) Are fields as lerge as practical? Long narrow
ones are preferable for-tractors. Avoid odd shapes
and small sizes.
(6) Could planting, cultivating and hervesting be done
around the field to advantage?
(7) Could rectanguler fields be run away from the buildings

to save travel time?
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(8) Where can cattle guards replace gates to advantage?
(2) Could oper-tions be combined to utilize load
capacity?

(10) Is the maximum use being made of esasy-to-change
electric fencing?

(11) Are labor and machinery used on the best land first
when a choice 1s necessary to insure highest re-
turns in case of future delays?

(12) Are equipment and work schedules such as to allow
night work if nced be?

This 1ist is not exhaustive. Even so it does point

out the types of cuestions a man should ask himself If he

truly wants to save labor in field work,

Conclusions

The biggest problem in field work is tre harvesting
of forage. While a system can be designed to allow a very
minirmum of labor,itimeliness consideraticons are such as to
meke most operators hire additicnal lsbor here. With care-
ful planning this may not be necessary,

With modern maclinery, the other field work can usually
be fitted in even in the short fleld day of a dairylfanm. Many
of the keys to fast operation are items of low cost items such
as row crop sprayers, once over tillage, hydraulic loaders,

pallets and automsatic hitches,

In the final snalysis, the appreciation of timeliness
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and the ccordination of activities will probably zffect how

rapidly things can be done just as much as having macrtines

of the very latest design and large capacity,.



CHAPTER V

CUILDING AUD BEQUIPKMENT MAINTLLANCE,

RZPAIR A'D CONSTRUCTICN

Iris 1s the third of the five chanters desling vith
tasks involved in operating a specizlized dairy farrn. When
buildirgs end eguipment depreciate, vear out, or bresk the
problem of repalr and molntenance srises, When new builldings
are rewuired someone must build them. The discussicn in this
chepter desls with how these tasks can incrcrse tlie overall

earning, power of labor on deiry farns,

The Importance of Malntenance,

Repelr and Construction

To incresse the overall earning power of labor most
repalir, monintenance and construction muct be deone vhen live-
stock and crop work is riot precssing. This pyovides an opnortu-
nity for productive work for the farm lrbor force in off sea-
sons. Even thourh ecuipred with the s~me tools, 1t masy not
clweys be possible to meke farm labor as productive ct these
taslis as is skilled lsbor. Hovever, with mechanics clerging
three, or even four dollars per hour, farm lsobor need not
produce equal services to be profitable.

A few farms mey be found where labor 1s so fully em-

vloyed with livestock husbendry and cerop procuction that no
c9
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tirme exists for these tasks but such farms are rare. To
justify such a farm econoricelly the lebor must, over tire,
sl.ow earnings &t the margin equal to the rrtes paid carpenters
and other skilled mechanics after adjustment for performance
differentisls, So long as crop production is sesscnal snd
covs rust be milked twice a day, this is herd to do. In the
morc usuel cese, difficulty cccurs in keeping fzrm lobor carn-
ing s nuel. per day es skilled repsir =nd meintensnce lobor
costs per doy.

Farming procuction items sre continually eithker wearing
out or becoming obsolete, Many can be revaired or replaced
8t a consideretle saving of capltzl and operrsting expense
by building the new cnes which go into the business. Under
ceplitsl restrictions larpger cepnital expansions can often be
justified this way.

Not only is this true of tre farm business but 2lso of
the ferm home., Large dairy fermis with two or more houses and
bserns ecuipped with modern plumbing, hesting, lighiting and
appliances will recuire & regular flow of services for nain-
tenance and repair, Farm slop tools can serve both ferm and
liome anc¢ kence be more ecoromical to both. These srme service
functions tend to raise the earning power of labor by simply
reducing costs which would otherwise have to be borne out of
the funds paid te the families involved,

The same argument holds for construction of new homes

and frrm buildings. The majority of the newer facilities
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seen Zuring the study were built in thils wry. The owners

of them were justly proud of their rendiwork,

Experience of the Interviewees as

a Source of Informction

The experience of the interviewed farmers coffered little
data to lend empiricel contentlto trLis discussion. Some seemncd
to spend most cf tleir spare time building and repairing build-
inrs and equipment. These people had been able to reduce the
cash cost of these items appreciably by so deing. They tended
to ceution others about the time necessary to ret a nev plece
of equipment oper-ting smocthrly end of the risk of fecilure,

Others were not so inclined 2nd tended to argue that
their time wrs best spent elsevhere. They would arcue tlat
jt is best to buy equipment or hire construction done so that
"you will be sure it will work." They seemed to feelit nec-
essary to put a high cost on time spent adjusting and modifying
mactinery and equipment when field work is pressing. "I couldn't
run the farm ond d¢o all that censtruction too," or "Meybe if
you knew what you were doing you could make a wugon but I
would rather buy mine" are two typlcal kinds of corrents,

In the snalysis of these interviews inherent talent
and subjective considerations seemed to weigh heevily 1n the
extent to which repsir and m-intenance functions were incor-
portated into a farm business. Some pccple have far grecter

ability to design and operate ferm tools. Yet In most men
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these sltills and 2bilities can be developed. If lLigler
cerning power for both capital and labor are desired, this
is a fertile field upon which to spend time and cnergy.

The skill, interest and know-how for performing these
tasks varies between people. DMany incividuals capable of
hencdling tesks as exacting es mllking should be able, under
prcrer incentives, to lesrn how to do many of the repair,
rieintenance and construction jobs on a farm. Thcougl. such
individuals may be unable to perform them with the skill of a
good mechanic tley may perform tlem unore econcmicelly. Mony
simple concise books end menuels sre availerble to cild eny-
cne wislhiing to le.rn tow to do these services. Pecple ccn

be hired or trained who are capatle in thls area,

Otrer Scurces of Information

Empiricel researck is 2lso lecking. While various dis-
cussions irmnly edvantages in performing these jobs on the farm,
no account of time requirements, costs end returns, or of the
level of skill which might be expected from farm workers wes
found. TIurther reseerch 1s called for in thils are=.

In lieu of empiricél content, this chapter presents
sorie tentative economic reasoning te support the crse for the
producticn of the nejor pert of these services by a ferms!
regular labor force, It is cifficult to say just whata
"major part" wesns., Variations in the value of time, capitol

outlay, and available skill enter into any given decision,.
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Intrafirm precduction of maintenance, repair and
construction services is rcally a form of verticsl inte~ration
These services, no mestter row surplied, are escential inputs,
Industrizl firms set up whole denartiicnts to perform tlem,

Few fariis cen exvect to employ even one men, full tirie, ot
tresc jobsze Yet with hirl machinery investments und secsonal
cron prccuction, fixed lcber sunrlies caen be vrofitebly em-
ployed in thcse services,

To produce these services recculres ferwerd planning,
l'ools must be available, In an emerrency, the services nmuct
be juctifled frcm an evaluation of the costs and returns
vhere time mey woigh lesvily. Repairs cut of censon can often
ease ttese decisicns. Sco ccn the treining of personnel.
Trulv, "a stitch in ti:® cun save nine."

As exommles c¢f vhrt rnay be done, a2 list of rainy coy

jobs can te kept rs Uley zre noted. A priority system can

D

be estzbliscled for doing these tachs. As eguipment is put
avay for the sezson, ecch cen be tagrged with escential infor-
mction needed for vinter overhaul,

Tcols and facilities are necessary for this type of
verk.e To previde tliem rejulires caritel outlay. Capital should
not be invested tere if lirited to the point whtere irvestment
in suclt t!in~s as additional high preducing cattie will show
bizher rcturns. On the otrer h-nd, savinirs ian the censtructicn
of tke strl1ls in one milking rcoom could pay for a velder or

=

nicht vell buy enctler higl producing cowe A treiler eqguirped



104

28 a rcbile mointenance wnd repair unit misht easily snave
sufficient time in ocne hervesting cecson to pay for itself,
A sct of bolt dies can save its coct in bolts and cenvenience
in short order,

There will prebably elviys remein some tacls on any
ferm viich can test be kired dorns. When the degree of skill
required is hiigh, or time restrictions are skort, or as often

cccurs certain subjective znd personal concsidersticns enter
in, tken 1t moy pay to rire the job done,

Just how snd vhere to spend mnintonence time is another
problem, The msnager should try to b:laace costs znd returns
in whet jchis gtould be done, vhich ones should be dene first,
Fow time and other fixed inputs shall be distributed between
tesks, snd the amount of effert it is vorth while to exnend
on workmenship., It is hard to justify vainting a nact ine
which will wear out or become obsolete befcre it rusts out.

On the other hond one grcoup of farmers in the study kad a
forage hirvester thrcugk wlhich they put scme I to 5 thousand
tons of forege a yeszr, The mnischine was ten years old znd had
cost arcund 200 dollars a year in repalrs. They could see no

justificetion for trading off their machine for a number of

1
yeers to come,

1

For a discussion of the factors to consider in buying and
tradling farm maclinery see:

Geor«e Larson, Methods for Evaluating Importsnt Factors Affec-
ting Selection and Total Cperrting Costs of Ferm Machinery,
Unpublished Ph.D, Thesis, Depsrtment of Aprimzltural Engineerinb,
Michigan State University, 1955,
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The Farm Mrintenance Center

A cornfortable well-equipped farm shop is the key to
reining the time and incentive to do repair vork on the farm
In off-secsons. A shop of sufficient size to hold the lazrgest
plece of meclinery on the farm should be provided. A wide ranre
of tools capable of verforming jobs in mechanics, c:roentry,
plumbing, electricity, and mactine scrvices are needede

A 170 ampere welder is indisperable, but many of the
s#vs, Crills and grinders can be made to substitute Icr esch
other derending upon the re.uired needs. Even a csrbon arc
attachment for a welder, if equipred with ccmpressed air for
blowing out metsl, could substitute for cn acetylene cutting
torch,

In generasl, ecuiprent wliich is portable should be given
a priority for farm service over tle more accurate but stationary
types. As nenticned enrlier, a mobtile mnintenance trailer can
be very valusble, This unit stould be equiprped vith the czir
compressor and power greasing ecuipment. An expandeble work
vench with rigid legs and a vise stould be unother fe ture,
The forin socurce of emergency electric power could be mounted
therein., Carriers for hand tools should be provided., A
crnvas for sprecding on the ground to aid clecnliness and
tre finding of lost parts wculd be a nice aaditicn. The whole
unit could 1ift off so that the trailer could serve other uses,

To get maximum service from the f-rm maintenance center,

1t should be made easy to work in. There should be hect 'in
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winter and a fan in the summer., Lihting stculd be adecuate
for dark rainy doys ¢nd for emergency night worli. There
should be an array of hoists, jocks, vises and such devices
vhich 1end "extra hands" vhen needed,

Considernble attention should be given to storing toolcs,
prerts and instruction menuals vhere they con be found quickly
when needed, Most hand tools should either be in toecl boxes
or hung on the well in front of the work bench. Rare is the
farm sheop which has all of the perts bins it could use, A
deck fer plenning and for keeping instructicn manusnls crn be

2 hendy tine ssesving feature,

Conclus ions

In Chapter II the thesis mainteined thet to gain high
revards for lebor in dairy farming, vays must be found for
caring for a large number of high producing animals in a ninil-
mum of time., Chapter III discucssed how ferm labor misht pro-
duce sufficient Yigl quality feed to »rovide for tlris herd.

At tlis point, the analysis left time viich wes unaccounted
for by either dsiry husbindry or crop production,

In this chapter attention wes focused on the malntenance
and renair services necessary in deiry husbandry and crop
procduction, It wos pointed cut how these services c=n level
out labor reculrements and maintain feirly even ermployment

throughout the yeur., Advantages in timeliness and in lower

costs for the services as well as a possible grezter cconvenlcuce
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were arcued. Personal ceonsiderations c-nnot be avoilded,

ct

Aptitude, skill and pride in occcomplishment all heve a part,
It was maintained that on most forms tlie possible gains are
' enough for tiis kind of work so that considerable effort
stould be expended to cccoryp:lish most of these services., This
2y he done by purch:sing rcepsir equipment znd eltter hiring
o treining personnel,

To hoave been riore frctunl wenld recuire more exipiricel
Cete tlap ves svatlsbles Additicnsl reserrch in this field
vould be relpful, Iven vitkout dsla a strong cese ¢xists for

consideroble erplhiesis on this port of tre farm business to

improve tre rerning pot er cf labor.
7 P



CHAPTER VI
PERSONNEL MANAGEMENT

The three immediately preceding chapters dealt with how
labor as an input might accomplish more by improving the organi-
zation of the physical plant. This chapter deals with personnel
management which is an equally important aspect of the work
environment dealing with the somewhst less tanglible things
affecting a person's attitude toward his job cnd his proficiency
at 1it,

Even the famlly farm operator who does the bulk of
his own work has personnel problems when he uses family labor
or séasonal hired help. Even when he uses his own labor, he
wants to do so in as plessant an environment as possible. It
1s to his edvantage to consider health, safety, freedom from
drudgery, leisure and security as he plans his business, Many
deiry enterprises which are profitable in the prime of a maen's
life are dropped later when he becomes unwilling and/or unable
to milk twice a day, seven days a week, fifty-two weeks per
year., Thus, though this chapter is developed to deal with
hired labor problems, the discussion has applicetion to family

farms as well,

Same Problems With Hired Labor

When farm businesses are operated to yield marginal

108
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returns for labor equal to industrial wage rates, the relative
importance of hired labor becomes greater. This 1s true be-
cause 1t is no longer necessary to subsidize labor with the
carnings of capital in order to get additional labor services,
a prectice which appears to be common on family farms,

While in general this 1s so, there are also disadvantages
in becoming dependent on hired labor, The operator should ask
himself how rmch of the management and supervision he personally
wants to do. If he feels it is more profitable to shsre these
functions with others then perhaps some sort of a partnership
is a better arrangement. If a partnership is decided upon
then the rewards for management and supervision will have to
be shared as well, If he decides upon working with hired
help then not only the rewards but slso the responsibilities
of personnel management snd supervision fall to him. He must
hire and fire, He must supervise, organize, lead and create
incentives for others,

Whether in a family, a partnership, or in a rather im-
personal employer-employee relationship, human beings interact.
The human element in production mekes subjective considerations
Important, People must be able to work together when necessary
and a8 individuals when accomplishments are greater by so doing.
Some jobs on a farm can be done most efficiently by one worker.
Tractor driving is a common example, Other jobs are crew Jjobs
which require team effort,

Forage horvesting 1s a crew jobe. Coordinstion of several
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individuals is important for efficiency. Furthermore, if

frrm work is to be truly camparable with off-farm employment,
then meny aspects of the work environment must be considered.
Days off, vecations, job security and hours of work must all
be at least roughly ecquivalent. The actual stress and fatigue
of the work itself 1s another consideration. The challenge,
the creativeness and the hcalth aspects, both mentel and

physical, are other trings which should not be forgotten.,

Personnel Policies and Practices

Many things have to be considered in developing per-
sonnel policies and practices conducive to high labor produc-
tivity. Among the things necessary in designing a dalry farm
organization which can compete for labor with industry is a
ccnsideration of the policies and practices of industry. The
sugeestions made in this section are made in view of what
industry has to offer,

It may be noted that he who labors in a farm business
does so because of certain incentives. The adequacy of these
incentives govern to a large extent the quality and the accom-
plishment rates of labor. It is therefore assumed that im-
provement in incentives will tend to improve performance,
These incentives cen be classified as monetary and nonmonetary,

each of which 1s discussed below,
Monetary Rewsrds and Incentives

Most Michigan dairy ferm labor is paid a fixed monthly
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salarye This system needs modificztion to serve the farm
organizations developed in this thesis. One policy which should
be considered is to establish specified working hours and pay
overtime for additionzl work. The work day could be changed
with the seasons, If this policy is used, care may be needed

to see that vorkers do not take advantage of the situection to
increase their earnings.

Another policy which has considerable merit is some
system of profit sharing and/or production bonus. Because cf
the cifficulties in hnandling inventories, a gross product
bonus is perhaps the best system for a speclalized dasiry farmn.
The main caution in its use is that some check on grain feeding
retes be maintoined to insure against over-feeding, If based
on milk sales, some adjustment occurs with changing prices,

It appears better to pay a production incentive bonus with
each pay period rather than at less frequent intervsals in
order to gain a constant righ level of effort,

A bonus plan should be simple and nresented in writing,
If based on production above a minimum, 1t should be attain-
able by even fairly good management. Two sugrested methods
are: (1) Three to six percent of the milk checks or (2) fifty
cents to a dollar per 100 pounds of milk per cow sold above a
specified minimum of say perhaps 8,000 pounds, depending upon
butter fat production, prices, breed and similar factors,

Just what proportion of gross receipts should be allo-

cated to a bonus plan is a difficult question. The answer
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depends upon the extent hired help serves to gain tle produc-
tion. If more thon one man is involved then a bonus based
on total ssles will serve to form a group motive capable of
creating a work team attitude. This is an iImportent thing in
zaining high lebor productivity.

It seems thet more 2nd more of industry is turning to
similar schemes in order to reise lcbor productivity. One
of the better ones is the "Scanlon Plan" vhereby a normal
ratio of wages to output is established by bargaining.l Once
this 1s established, the theory is that labor should profit
from labor-savings and management from a better use of its
assets, This sort of plan develops a labor-management team
striving for the same goals and sware of joint problems in
renching these goels. The originator, Mr. J. J. Scanlon,
points out that it is s flexible plan for use in many dif-
ferent situations but thet it will not work without two pre=-
requisites, These he says are (1) intelligent, alert, and
objective leborers or lsbor leaders and (2) interested res-
ponsible managers willing to give and tske in developing

efficient production methodse
Non-Monetary Rewards and Incentives

In work as confining es dairying, an employee would

probably be just as productive in the whole if he were given

1
Russell W. Davenport, "Enterprise for Everyman,™ Fortune,
v010 u—l, NO. 1’ Januery 19_:0’ Dp. 55-58, 1@7_159.
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four weeks vacation in a year. To be truly competitive with
industry, a dairy farm will have to find ways of allowing
week-ends off, time for personal and family affairs, as well
as time for vacation perilods,

The foregoing suggestions are hard to put into prac-
tice on s dalry farm. However, if not more than one-half of
the labor force is needed for chores, time off can be pro-
vided, Budgets to be presented later indicate that enough
milk cen be produced per men to permit paying wagés and
bonuses which are comparable to industry. If this production
is obtained from a vorking day averaging nine hours!' working
time per day would be similar to the working day of industry
i1f trevel time is considered. During the spring, early
summer, August and September crop production may require a
longer dey. If so, arrangements can probably'be made for
additional time off at other times, say, during deer hunting
to compensate for this, Vacetion schedules can be worked
into slack periods.

There are other non-wage aspects of farmm work which
must be considered. The sociel security law serves as a
retirement program to some extent, By itself 1t may or may
not be adequate., The fact that most industrial employment
is now covered by unemployment compensation end employer liabi-
lity acts suggests another area where farms have to compete,
Prerequisites and housing have a value to the employee and

are a cost to the operator. Chesper rates on fuel, gasoline,



11
'nd clectricity mey cctually benefit both because of cuantity
discounts, Group insurance of varicus kxinds may offer addi-
tionel benefits, Sc can the provision cof repair and main-
tenance services by farm employees to tle form households,
The [a2ct thet ttese same feztures riay »e previded in a menner
which rcduces incone toxes should not be forgotten. It 1is the
arrercte of these items which must offer a ccompeting level
of livins s conpared to inductry--not the wages per day.

The prerequisites and housing furnished hired help
will have tc chanege from wvhat is common today if high guslity
labor, esrning competitive wage retes, 1s to be acguired =nd
retrined., With raspid transportotion, better knowledge cof
alternative enployments snd a desired higher level of living,
prerecuisites and housing capeole of leeping eunployees and
their fz :ilies satisfied rmust be available,

Housing must be conparable to urban housing, comfortable
and csunnlied with modern conveniences. If good employees are
to stay indefinitely, they are 1likely to wsnt to own their
own homes. As home-owners, they may find some of the security,
pride and human dignity they as permanent members of the
community may seek,

The building, remodeling ond maintaining of such homes
cffers one more way of evening out seasonal labor peaks. At
the same time, another form of compensation to the employee
is offered. If form tools and eguipment are used, justifi-
cation for additional investment in these items is nrovided,

An emnloyee owned home should be built where its resale
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value, sepsarcste from tlte farm, can be maintasined, A land
contract held by the farm would offer ideal fincncing. At
the same time the frrm could guarantee the resale vslue at
cost less depreciation as e further incentive to the employee.
Such errangements would prcovide unemployment insurance and
retirement benefits as well, Urlan living offers these things,.
Dairy farms could., Even partnership orgsnizations mizkt con-
sider similar arrengements,

The producticn of mecst, eggs, and garden procuce
might serve as further sources of income to the frrm families,
This is particularly true if this production can be gained
without interfering with the overall operaticn of the farm,
One wzy this might be done is to allow an employee's family
to produce these things in buildings or on land provided by
the farm. Rent and nackinery cherges could be paid in kind
in many cases,

tne of the interviewed farmers rented farm machinery
to his hired men so that the employee might crop his own farm
on his days off and evenings. When needed sdditional tirme off
was granted, '

The non-monetary rewards to farm labor are often of
ma jor importance to farm workers.2 Relations with the employer,

good housing, pleasant working conditions all have a part in

2

Varden Fuller and George L. Viles, "Labor-Menagement Relation-
gkips and Personnel Practices," California Ag. Exp. Sta.,
Giannini Foundation of Ag. Econ. Mimeo Report No. 140, January
1953, pp. 2 ff,
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gaining high labor productivity. A considerate employer is

the first step toward satisfled employees., A basic written
staotement of working arrangements is often advccated but

seldom adooted. Perhaps it should be,
Securlty for Employee and Employer

In the contractual arrangement of hiring help both
sides require security. Employees desire security from
unjust discharge,s An agreememnt for severance pay may help in
this respect. Coverage under workmen's compensation and un-
employment security laws may be a better answer., They deserve
safety from accident and heslth hazards, Many employees carry
the goal of farming on their own and they want to work toward
this end, A good employer cennot discourage this goal. Same
look forward to the need for old age security for which the
federal insurance nlen is hardly adequete, This is where
housing may help. Many desire a certain freedom from adjust-
ment to chenge 1in working conditions., An employer must handle
this aspect with caree.

On the other hand, the employer wants reliesble, steady
responsible help; He wants security that the time spent in
training new pérsonnel will not be wasted. He wants sufficient
security in his production to insure profits. He wants to know
thet his capital investments are in safe hands. He wants a
maximum of freedom and flexibility for action. He needs to
consider insurance and other schemes for protection from legal

action, But another wey to help gain this security is a
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willingness on the part of both to maintain an open and ethical

relationship over time., By so doing, a middle ground of in-
centives and compensstion can be found for the mutual good
of both perties., The feorm manager should do whatever is neces-
sary to encourage two wey communication between employer and
employee. Grievances, 1deas, opinions and beliefs should
flow freely if workers are going to feel that they belong on
the farm.3

Farm workers have a right to know what is expected of
them. Work should be planned far enough in advance so thet
a worker can be given a preview of the next few days require-
ments, A 1list of rainy diy alternctives can tten he used
to keep thines going smoothlye

Instructions sh.ould be clear and definite, Giving
~ood instructions 1is harder to do than many peorle renlize.
By using time and motion study and maeterisls handling principles
it is possible to "routinize™ tasks to simplify the instruc-
tions necessary. No two people work exactly alike, yet the
development of a suitable work environment to reduce waste
time and motion snd to promote circular trevel will esse the
neced for time spent teaching others how jobs skculd be done.

The need for buildine the attitudes of groups as well
as 1ndividuels is another considerction., Each worker shculd
feel that l'e is an important part of a team if hich production

is to be gained. The r~snonsibilities for these things lle

5

Ibid., p. 23.
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witk supervisors and menagers. The tocls for implementing
thesc acticns are common sense and an understanding of human
bekavior. Farm managers will find thke study of psychology and
hurman behavior helpful in dealing with the farm's lasbor force
because of these and similar considerctionse

Some Additional Asnects of Supervision

An employee has a richt to know vhat is expected of
him. ©Starting and quitting timrs sheuld be definite and areas
of resronsibility defined. Built-in safersuards arainst human
error end negligence should be workable but not obtuse to the
ernloyee. A supervisor must vatch for health and safety hazardc.
There are times wlen a slower but safer way of overstion can
save ex¥vensive lospitsl bllls, lest time and even legal demage
suilts.

Generally speaking methiods which save human ensrgy
in farm worlt will improve productivity and lessen fatigue.
Radios, seut belts, czbs, cooling fans and sun-shades on
tractcrs can be justified from ttis stand polnt on many
farms. There is a 1imit to saving humen cnerpgy, tovever,
sometimes metlods vhich cffer a certain amcunt of varilety
and challenge reduce beredom and keep a men more alert.
Judrement and an uncderstancing cf people are importcnt here.

The mot! o2s of supervicion are important olso. An

understonding of haw pecnle recvoond when criticized, preised

or riven instructions 1s sormet! g a suvnervisor should acculre,

The judicious use of praise con often aid in increasing
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verker preductivity. Selfl-criticism comine from en employer may
do more to correct mistankes than for a superviscer to peint
out his misdeings,
People should be 2llowed scme latitude in developing

thelr ovn werk methods., At trte some tinme a vorier shicwld

-y

irst be taucht an anproved rethed cnd given a clear under-
standing cof tlhe rate and cuality of prrformrnce.expected,
Wile coordincticn of Individuals into vor! teooms
may profuce mains in productivity, many farm tasks cen becst
be done 2lone. Amcng the factors to consider in orzanizing

1

kely Intercction of tre personalities

a given tasik is trhe 1
involved,

There are times when nmaking a man avere of how the
product te helps produce with his labor pays his weges 1is
necessary, It Fas been the author's observstion that meny
farr worlers are unawvere of this., This idee along vithk
strtus building and a feelings of importance are necessary to
~ive »eoorle a feeling of accemplishment over time. Sulury Jn-

creases can serve the same end,

Conclusions

If deirying 1s tc offer a truly conipetitive alternative
for labor, both wages and working conditions, must be con-

arable, Or perheps more accurately, thre "sum total" of

-

tlese thinms 1mast be competitive with other lsasbor altrrnatives,

»

As farms become larger, perscnnel problems increcse,
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Within the obj-ctlves cf this thesis, it is lLioved tlhat tley
can be golved by maintaining or even raising tlie level of
satisfactions to the people involved., By providing competi-
tive weges, houws ing and other fringe benefits and discreetly
letting it be known how these tlingss come abeut, tre form
vorlkars stould better appreciste tleir rosition in tle bucsiness,
At the scme time services tc the loureholds con sunply addi-
tional benefits. Gorcd business arrangcements can cive finan-
cisl and sceial pretection te bot! emrloyer and emnloyee.
Incentives built trroush strate~ies can sid In gaining oroduc-
tivitye.

Incentive pay nlans ean gain tiec same end. In short,
an understonding of hwman behevior is a necessary factor in
~ood personnel rmonagement,

This chapter points out some, but not all, of the
aspects cf good persomnel management. Too much 1s involved

in tte problems arising from size and organizatlicen to be

rore sraciiic in so short z discussion.




CHAPTER VII
THE FUNCTIONS OF MANAGEMENT

A labor efficient system of production does not just
happen. Management must bulld that system. Once it is built
it is still up to management to organize and operste it., This
requires efficient performance of the managerial functicns,
When the man who manages also labors, the time spent at one
conflicts with the other, This chapter first discusses ways
of reducing this conflict and then discusses how to perform
the functions of maenagement more effectively.

At any given time and with any given farm, the appli-
cation of the recommendations contained in this thesis must
be considered relstive to the people involved. Their abilities,
values, bellefs and goals have much to do with the manner in
which the system should be built, The whole discussion is
built on the premise that, by willful action, the abilities
of management and the skill of labor can be improved to the

benefit of both,

Reducing the Conflict between Mansgement

and Lebor Functions for Time

Reduction of the time conflict between managing and
laboring has several aspects. Supervisory responsibilities

can be delegated to others. Informetion collecting and
121
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decision meking con be made more efficient. Metlhodical labor
tasks con be done while future plans are being made, The
production system can be designed to contaln checks end double
checks on labor and management in order to esse the responsi-
bilities of eaction on both, At the same time this same system
can serve to minimize the number of decisions which mrnagement

must make and the labor which hes to be performed,
Supervisory Responsibilities

Even on the one man farm, the operstor must occasionally
direct the work of others. On larger farms, supervision assumes
major importance. The trsk of giving clecr, concise instruc-
tions to others is harder than most people reszlize. There is
an art in leading and commanding. Doing the job well saves
both time and other resources,

An environment which promotes efficient work habits
simplifies supervision. The lriring and training of skilled
personnel also serves this end., Judiously done, the dele-
gation of resnmonsibilities and even some part of the super-
vision itself may free menagement for more Importent tasks,

The type of buildings, equipment and procedures discussed in
the preceding chapters create environments in which work
habits can be simplified and responsibilities sprecd as com-
pared to most existing operations,

Specialized production systemsrequire fewer kinds of

supervision,
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The timing of ficld work ~nd other crop proctices re-
quiresclose attention if the economies of large scale crop
operztions are to be secured,

To gein these ends the interviewed farmers had done
various things. It was evident in most partnership arrange-
ments thnt eitler each partner assumed the supervision of
certaln parts of the business or that, if jointly done, the
division of labor was such as to serve as a double chteck on
the actions of each partner. The operators who worked with
hired help either were forced to spend a good deal of their
time supervising and making decisions or they had been success-
ful in delegating some supervision to skilled workers,

In any cose, when more units of production came under
the control of a given fully employed manager, he must find
vays of spreading management over these additional units, If
these responsibilities are delegated to others they must be
done under incentives and by methods capable of maintaining
satisfactory production rates if profits are to be secured.

With animal and crop husbondry this is often hard to do.

Business Transactions and Record Keeping

There are many types of information which must be
gathered in managing a specialized dairy farm. Keeping breed-
ing and health records for a large number of cows is a major
one uhich cannot be neglected without financial loss. Most

of the time consuming job of keepling records and conducting
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business transactions f2lls to the man who msnsges the farm,
Though most fsrmers feel that the value of records exceeds
the cost of keeping them when time 1s figured at average value,
record systems tend to breakdown when time has a high oobnortu-
nity cost during rush seasons,

On the other hand, records over the years are valuable
to the farm business, If properly kept, they indicate weak
and strong points. They serve as a basis for reducing costs
and Increasing production by aiding in herd selection, market
choices and crop rotations,

This sectlion's pri.ary concern is in how to =ove time
in these tasks while still maintaining sufficlient accuracy
and completeness in dealing with records., One of the simplest
things which can be done is to pay all expenses by check,
noting on each the purpose of the payment. As a double check,
itemized receipts ceon also be filed by group until the purchased
items are listed in the account book. These habits along with
one of keeping a note book on one's person while at work con-
tain the essential ideas presented here,

The latter idea 1is suggested so that memory need not
be relied upon to list fertilizer and planting rates or to
specify dates and quantities of various crops handled. From
this data, a reliable field diary can be developed. Rainy
day jobs can also be noted in this book. It will also aid
in recording price information on occasion,

The farm shop should also contain a set of records to
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account for gasoline and oil usage, maintenance scheduling
and needed repairs. Special forms will simplify this task,

Herd records have been mentioned previcusly. Time is
recquired to analyze the daily herdsman report and other re-
cords, A camplete but simple system which does this well
consists of individual cow records, a herd testing report, a
herd breeding record and a daily herdsman report.

With the volume of business transacted on the modern
large deiry farm, it 1s likely that a small adding machine
would soon pay for 1itself., By simply making the record
keeping task easier, a better job 1is l1likely to be done. The
job that 1s tedious 1is the notation and adding of columns of

figures. Analysis through charts or graphs or similer methods
may usually be viewed with more pleasure,

Another thing some farmers are doing to aid in making
record keeping more pleasant 1is to include photographs of the
historical sequence of events, This includes pictures of calves
for identificetion. A color slide record of crop and field
history can be a learning tool as well as a source of pleasure
in accomplishment,

Both labor amd mensgement time are expended making
business transactions, When items must be delivered labor
is involved. The use of farm labor here is another way of
increasing earning power if fuller employment of resources
result. This is perticularly true in off seasons of the year,
Dairy farmers report thet hauling lime, fertilizer, livestock

and feed are the main uses of lasbor in business transactions
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on their farms. Larger farmers may eventually get involved
in delivering their milk to processors.

Management time can be saved too in business trans-
ections. By the use of the telephone, newspapers, trade
papers, radio and mall order catalogues much comparative
shopping for both price and features can be made right in
the farm office. It takes very few truck loads of fertili-
zer or grain bought at a five percent discount to pay for
up-to-date trade journal price information.

A buyer informed on prices and features stands a better
chance than an uninformed one in dealing with tradesmen.
Catalogues are often an excellent source of these kinds of
information. The people with whom a farmer deals usually
spend their full time working with prices and features. It
is self-evident that a farmer should inform himself well in
dealing with such people,

An environment for efficient management includes a
well equipped office, pleasant to work in and containing
efficient tools., These tools should include an intrafarm
communication system. On large farms this may even reguire
two-way radio as well as a telephone.

Good reference sources, orderly kept, are also needed,
In fact a whole filing system is needed. This 1s another
center of operation from which a view of as much of the total
enterprise as possible would be helpful. It should be easily
accessible in order to promote its use. How much should be

invested in office equipment depends largely on the size of
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business,

Collecting and Analyzing Other

Types of Information

In order to make good decisions rapidly, the farm
manager requires information on things other than prices and
the existing state of affairs on his farme In a changing
world, many problems must be faced. The behavior of institu-
tions, governmental and otherwise can greatly effect the farm
business., It may be in the managers!best interest to take
time to tnke an actlive psrt in these institutions in order
to remain better informed relative to their actions,

The activities of the people involved in the farm
business may also require a certain proportion of the managers?
time. Social activities of business groups 1s one example.
Health and welfare aspects of dealing with employees is another,
Strategic parlance may offer a third example. Little can be
seid about such time requirements except thét they do exist,

Ever changing technology requires a proportion of the
time of managers. One interviewed farmer said, "We always
hsve to learn., This thing (farming) is changing so fest
you just cen't hardly keep up." An efficient filing system
of material having to do with new 1dess is one method of
saving time and remaining informed. At least one publicsation
is on the market which digests current farm articles., This

approach also has merit.
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In some cases, perhars tke time soving way 1s not the
best way. Oftentimes a manager will find it kelpful to in-
vestigate new infoermation at its source. For tihis resson
alone, @& manager might well consider the building of a system
where he 1s not indispensable snd can get away when need be,

For problem solving, a manager has a whole array of
analyticel tools at his disposal. The Judgement he uses in
selecting particular ones for use on a specific problem, tte
proficiency with which a solution is derived, end the "correct-
ness" of the solution greatly effect his success as a manager.
Thought processes all the way from inductive to deductive are
involved in handling these tools. Budgeting, marginal analy-
sis, and other economic analysis tend to be deductive. So
does the use of logic snd the tlieories of the physicel sciences,
The application of formal or informal statistical procedures
for choosing between alternatives tends to be inductive, No
matter what the source, judgement 1s needed to sort and evaluate
and make meaningful the informetion in question.

Regardless of hoﬁ it is performed, time must be 2llotted
for management, even though meny of the mansgerial processes
require no time in themselves., A farmer can learn to do nuch
of his analyzing when engaged in routine tasks such as driving
a tractor. This is another way a man can become more efficlent

at management,

Conclusions

Inesmuch as menagement and labor may compete for time,
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ways of saving the time cf both were discussed. Delegating

responsibilities appears promising. Simplifying and systemati-
zing records also saves the time of both., Making record keep-
ing easier and more pleasant serves the seocme purpose. Using
labor to substitute for the manager's trasnsaction time can
also be used, Keeping informed in the farm offlce is a time
saver,

Most important of all however, is the systematizing of
the functions of mansgement to save time and do a better job.
To the extent thet management time can be saved, time for

cther activities cen be gained.




CHAPTER VIIIX
THE COMPLETED SYSTEMS

This chepter combines the preceding recormendations
into a workable system through planning and budgeting. While
budgets do not give exact answers, they provide an excellent
wey of doing forward farm planning.

Budgets are limited in many ways. To plan for the
future, prices must be projecteds Input-output relstionships
mist be found, Before the profits can be earned, management
rmist put the plan into action. To go from general budgets,
such as developed here, to specific farms requires adjustment
for prices, input-output ratios, end the fixed conditions on
perticular farms, The larger the required modifications, the
more limited the usefulness of budgetse.

The author would argue that manageriasl limitations are
not perticularly important for the budgets and plans to be
developed. For superior management today and for the "typical
Michigan dairy farm of the future, the performance rates used
may be unduly conservative. Though it is difficult to prove
it, if all the suggestions incorporated in the budgets were
put into practice, grester labor productivity than reflected
in these budgets should be attainable,

130
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General Assumptions

The budgets presented herein were developed for specla-
lized dairy farms, verying in size from 30 cows and one man
to 360 cows and nine men. Land varies from 11l to 1368 till-
able acres, Though they are actually complete farm business
budgets they are partial in the sense that no allowances are
made for family living. All lsbor 1s paid as if hired., Mach-
inery and building inventories do not cover the home or auto-
moblle, Car services are assumed purchased from the home at
seven cents per mile, Thus the estimates of total returns
probably tend to be conservative as services to the hame in
the form of milk, poultry products, gsrden produce, fuel,
electricity, maintenance and repair will be avallable either
et low cost or from the expenditure of small emounts of
additional time,

Furthermore, on many fairly specialized dairy farms,
additional enterprises would supplement dairy; No budget
presented herein uses labor completely uniformly throughout
the year even after vacation time, repair work and maintenance
tasks are used to fill the gaps; the opportunity may still
exist to produce such things as wheat or possibly even hogs
and poultry, especially if family labor is available to help
with chores., To incorporate such enterprises only additional
direct costs, investments and returns would need to be con-
sidered so long as land, lasbor, buildings and machinery were

not increased but simply used more fully. In fact the corn
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silage yields were discounted so that early corn might be

used for this proportion of the crop and the same land seeded
to wheat, rye for pssture or oats for silage in order to in-
tensify land use further. This aspect of the budget then
allows for additional possibilities for spreading the labor
load, insuring against drought and increasing net returns,
However, in none of these cases are the additional expected
gains specified nor the additional difficulties in managing
or supervising discussed,

A more static situation is assumed than probably exists
on most farms today. Essentially, present prices are used,
Inventory values are held relatively stable. Depreciation
allowances are assumed to cover replacement, the exceptions
being those cases where small amounts of feed are carried
over and valued as an increase in Inventory. With the high
rate of herd replacements used, it 1s assumed that average
production 1is increasing or that some animals may be sold
for dairy purposes; this additional value 1s included as
income.

The budgets are for a one year period after the system

is established. Account is not taken of the time and money

consuming difficulties involved in setting up and operating
a farm at the same time.

Of the performance rates specified, two are likely to
create argument. The others are essentially those specified

in recent studies, The two in issue are probably the most
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important of all on a specialized dairy farm., The first is
the rates specified for forage chopping. The specified 10
to 20 tons of silage per hour 1s faster than most farmers are
chopping at present yet easily within the capacity of é large
chopper, adequately powered, equipped with automatic couplers
and serviced by large hauling units even after allowing for
such minor repairs as are likely to occur with machinery over-
hauled each winter., The second is milking time, The technology
of milking has not progressed nearly as far as it can go. New
machines, milking rooms and technigues need to be found. A
cow with a less sensitive udder and nervous system needs to
be bred., The author does not wish to argue that herds should
be milked fastef than the maintenance of herd hezalth allows;
however, it eppears that a milking room designed for milking
4O cows an hour should be built if plans cell for keeping this
large of a herd,

The people involved 1in the system are assumed to have
better than average managerial ability. Someone must be a
good mechanic and someone a good herdsman., They are assumed
to be willing to work a fifty hour week on the average, with
longer hours during the rush times of the cropping season
being compensated by shorter work days in the winter. The
basic pay rate ié assumed to be $u800 a year gross. Seasonal
help is pnid $16.00 per 8 hour day when used, These hours
and wages are felt to be competitive for equal quality labor

used in alternestive employments., This work week is adequate
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for all business transactions end record keeping, as well es
some time lost between jobs, If Michigan dairymen must com-
pete eventually with the proposed 32 hour industrial work week,
further adjustment will be required. Though the "best" pro-
cedures presented in this thesis might permit this, is not
demonstrated to be attainable,

Seasonal hired labor is included in the budgets for
several reasons., First of all one man and, often, even two
men do not make up an efficient forage harvesting crew, Seasonal
labor is assumed to cost $16 per 8 hour day. Another reason
for employing seasonal labor is that if a dairy farmer takes
a vacetion, someone must be available to milk the cows. Also,
slickness may require temporery help. Further, there are
alweys some jobs which require skills not found on the farm.
As most farms provide additional help in the form of family
labor, this is another way of filling the need for seascnal
labor,

Michligan farms in area five showed an average invest-
ment of $67,187 in the account summery for 1955.1 This is
higher than in the O cow budget. The difference is accounted
for primarily in size, there being 201 tillable acres in the
- average account farm as compared to 150 tillable acres in

the budgeted farm. All larger budgets presented show higher

1 .

Leonard R. Kyle and Warren H. Vincent, Fsming Today, Michigan
State University Cooperative Extension Service, Ag. Econ., No.
€37 for Area 5, 1956, p. 9 with the farm valued at sale value.
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investments., In fact, the tudgets involving 100 or more cows

have Investments large enough to produce a comfortable living
from interest alone,

suc invegtmeats aprcar to be profivcovle nov wad ir

the [utiie, But until lenders are willing to loan substantial
sums on potential esrning power rather than on established

security, owner-operstors will have difficulty attaining the
benefits of such large 1nvestments.2

Assumptions Relative to Dairy Husbandry

The plans assume ccnsiderable emphasis on improving

production per cow and the management necessary to handle a
better herd. The buildings are laid out as recommended in
Chepter III. All areas are observable from the milk house.
Circular travel i1s promoted. Roughages are sélf fed outdoors.

Materials sre used to reduce maintenance, repair and cleaning
time. A tractor, scraper, manure loader, spreader and harmer

mill are stored close to the milk house, Maternity cows and

calves are housed in the ssme building with the milking plant,

A records desk and telephone are in the milk house. A treadle

fly sprayer and shunt pen are at the exit to the milking room.

Grain is simply corn and cob meal with added salt and
bone meal, Heifers are allotted grain although with excellent

roughage it may not be needed; if not fed, the allotted corn

2

Sydney D, Staniforth, "Institutionsl Considerations in Famm

Manegement in the Decade Ahead," Journal of Farm Economics,
Volume 38, No. 5, Dec. 1956, p. 1297,
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becomes added feed insurance or a ssleable item. Sufficient
excellent quality roughage is produced so that no protein
supplement is required.3 Replacements are determined by
maltiplying cow numbers by .35 for yeasrling heifers end .[O
for calves less than one year. Witk these high rates of re-
placement, it is assumed th~t each cow equivalent requires
52 bushels of corn and 8.4 tons of hay equivelent under dry
lot conditions. The herd is fed entirely out of storage,

It was hoped that pasturing for three month equivalents would
further lower costs and lessen labor requirements. However,
examination of this alternative did not offer sufficient
possibilities to sugrest its use under the assumed conditions.u
With more land available rel~tive to lrbor #nd cow numbers,
this conclusion could easily chenge.

Under the four dollar milk price assumptions, it is
assumed that the herd is artifically bred to freshen through-
out the yesr. The 12,000 pounds of milk per cow modificetion
and the faar dollar and twenty-five cent milk price modifi-

cetion 1llustrate the obtainable gains from improved prices,

C. R. Hoglund, et. al., "Forage wuality end Protein Feeding
of Dairy Cows," op. cit., v. 426,

For a discussion of various forage alternatives see: C. R,
Hoglund, The Economics of Alternestive Forage Systems, Depart-
ment of Agricultural Economics, Michlgan State University, Ag.
Econ. No. 674, Anr. 2, 1957. In his conclusions (p.9) he says,
"A combination of different pasture systems may be more desirable
than a single system for some dairymen, It may be desirable
to graze pastures early when they are succulent and when a
fermer's labor load is heavy. Storage-feeding or green-chopping
are often used the balance of the pasture season. Dalrymen
need a certain amount of flexibility in their feeding practices
in order to meet year-to-year changes in climsatic conditiona.”
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cow quality, or possibly from seasonal freshening in order

to sell 90 percent of all milk as bese. Ten bushels of
additional grain is calculated for the higker rate of produc-
tion but not for higher prices. Seasonal freshening would
serve to lessen chore requirements during June and July when
forage horvest is pressing and a summer lull suitable for
vacotion time occurs,

Bedding and feeding chores are assumed to be arranged
in order to give a certain time flexibllity to their completion,
Milking and related chores are assumed to be done on time
regularly, but at intervals which very with the season of the
year, Individusl animals carry recommended identification.

A milker wesher is aveilable to save chore time.

liscellaneous livestock expenses are calculsted to
include commercial artificial breeding end owner-sampler dairy
testing., With the larger herd a farmer might consider deiry
herd improvement testing and farm use of frozen semen in-
stead at about the same cash cost., The major considerations
here are the required time and record keeping involved with
the various alternatives, If a pure-bred herd were main-
tained instead of grades to secure additional income from the
sale of breeding stock, official dairy herd improvement records
should be kept. Likewlse, additional depreciation expense
would heve to be considered along with higher investments
as costs. Purebred modificetions sre not included. Veterinery
expenses are considered to be high enocugh to carry on a calf-

hood vaccination and other possible disease preventive programs,
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Assumptions Relative to Crop Production

Crop yields used are those anticipated by the extension
service for recommended use of fertilizer snd production
oroctices on moderately productive soils in southern Michigan.S
The basic yilelds assumed are 65 bushel corn, 55 bushel oats,
and trree ton hay, 10 ton corn silage, 7.5 ton oat silage
end six ton alfalfa brome silege (first cutting) plus one
ton dry hay (second cutting). Corn stover provides one ton
of bedding per acre,

Minimum tillage procedures are practiced but sufficient
equipment is kept so that traditional methods may be followed
under adverse moisture conditions. Fleld operations are done
on time. The production of only three crops reduces the
problem of managing field operations.

The crop rotation is two years corn, oats seeded to
alfalfa-brome and three years meadow. Various other good
alternative rotstions might have been assumed for a more
specific case, Rough land could be seeded to oats and alfalfa
brome in late August, The oats could then be harvested es
pasture, or silage, in November, Rye could provide late fall

and errly spring pasture. In practice some farmers might find

z
These are quentities close to those established in C. R,

Hoglund and R. L. Cook, Higher Profits from Fertilizer and
Improved Practices, Department of Agricultural Economics,
Michigan State University, Ag. Econ. 545, Oct. 1956,
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modification of this forage program justifiasble. They might

seed ladino clover as it makes excellent pasture or sillage

on lowland fields. Also sudan grass can provide large ton-
nages of pasture, silage or green chopping material in late
July. On heavier soils, some farmers have had success seeding
in Sudan. Furthermore with well located fields, good fences
and woter, pesturing of good forage stands should not be dis-
counted, Getting cows to and from flelds tzkes time just as
dry lot feeding does. Some farmers might consider splitting
the herd and pasturing just the young cattle. A bull may

be necessary to pasture breed the yearlings under this system.
This 1is especiallj true if good pastures with waeter are lo-
cated some distence from the main buildings,

In addition to corn stover, additional bedding up to
a total of elght pounds per cow per day must be purchased,
This may include other corn stover, crushed corn cobs, straw,
old hay, shavings or, preferably, saw dust. It is assumed
that this bedding will cost 12 dollars per ton,

The budgets based on cows capable of producing 12,000
pounds of 3.5 percent milk assume that an additional ten bushels
of corn are purchased. This was done in order to make the
budgets more nearly comparable, Roughage consumption is
assumed to remain the same.

Lime and nitrogen side dressing are assumed to be
applied by custom rig st the prices used in the budgets ex-
cept for the 360 cow budget which assumes that the equipment

is owned,
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After minimum tillage prepar~tion, corn is assumed

to require one cultivation snd spraying in mid-June. Oats
are seeded on disked corn land using a drill equipned for
band seeding and followed by a cultipacker. The 1land 1is
worked level to insure smooth hay fields,

Forage and bedding are chopped. Rates vary with
machine capacity and the size of crew as shown on Appendix
Table six. It is assumed that work schedules are varied to
adjust for silage molsture content. No major breakdowns
are accounted for. Rather, slack season overhaul snd the
correct operntion of machines minimize this risk. Time for
greasing, fueling and sharpening is included in the hourly
ratess A minimm amount of time is allotted to change from
one task to another,

Early season scheduling delays due to high moisture
content are msde up later by direct chopping or by mowing,
withdrowing and chopping in one operation, or simply by good
scheduling., With the smaller crews, jobs are interchangeable
so that a delay by one individual does not stop the whole
operation. Fest hitches, hydraulic or other equally fast
unloading deyices snd horizontal silos are used., If a tractor
rulls the chopper, a hook and eye automatic hitch is used
in order not to tie up that tractor. All units are assumed to be
selected for rapid interchangesability from one task to another.

All first cutting forage 1s mowed with an attached win-
drower. If it 1s necessary to use the type which lays the

forege in the center of thke swaths because of bunching, two
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swaths are tlirown together to operonte the chopper st maximum
efficiency. Time recguirements assume this 1s done.

When hauling is done by wecgons, the farm truck stands
by &s an additional hauling vehicle. In the larger budgets,
trucks are used for hauling and the wsgons are held in re-
serve. All hculing units lold at least four tons of grass
silege.

Some manure heuling must bte done every month of the
year. However, the greatest bulk of the job is assumed to
be done iIn the fall and early spring. With either two trac-
tors or one which can pick up a loaded spreader without having
the operator leave the tractor seat, one man can work alone
as efficiently as with anotter; therefore, no problem of task
integration need exist with any size operation.

Field improvement work end fence maintenance are fitted

in wvhen time 1s available,

Machinery

Farmers cdo not operate with new equipment all of the
time., Over time, it wears out and is replaceds The inventory
values of mechinery used in the budgets are for used equip-
ment In good condition.

The machinery inventory may be looked upon as a com=-
rlete, Integrated unit adequate to hendle the crop snd live-
stock enterprises on the farm. It is interesting to note that
the ecuipment is not fully employed on the 120 cow unit but

can still be spread over larger units. Accomplishment rates
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as specified allow for minor adjustments snd repair as well
s lost time on corners and other similar delays,
Bulk milk tanks and pipeline milkers ure assumed in
all budgets., At least one o0ld dump truck is included for
general farm service and possibly for forage hauling. The

items carried on inventory are listed in Appendix Table Three.

Maintenance and Repalr

A farm shop equipped with a power saw, power drill,
welder, and most of the items discussed in Chapter V is assumed.
A mobile unit for work in other buildings and in the fields
is 2ls0 asssumed. Repalr expenses are principally material and
psrts costs with farm labor used for all except major over-
hauls or tasks requiring special equipment such as msgneto re-
pairs., Adequate time 1s budgeted for repair and maintenance
work during slack seasons and a certain amount is budgeted for
busy periods also. Wage rates pald are high enough to attract

competent help to perform these tasks,

Land and Buildings

The inventory vzlue on land 1s $200 per acre with total
acres running some 10 percent in excess of tillable. This
value is considered adequate to cover all bulldings except
houses., Houses are not included in any budget except in the
last series discussed where an additional $60,000 is included
to cover nine housing units. Real estate taxes are assumed

to be one percent of the inventory value,
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Building depreciation and repair are calculated ct a
total of four percent of building values which vary frem $9,000
for the smallest series to $110,000 for the largest series
budgets., Fire and extended coverage insurance is computed at

51150 per $1,000 per year,

Other LExpenses

Because of the variance in possible costs some expense
items may appeor arbitrary. Truck taxes, licenses, and in-
surance very with location, use and size of operation. So does
fuel end electricity. Because of these difficulties, values
close to those found on similar farms in the Michigan farm
account pro ject were used with 15 percent added to total
expenses for other miscellaneous items, This gave figures
ranging from $2906 for the smallest to $23,398 for the largest

budgets presented to cover these items,

The Individual Budgets

Examined and Explained

At this point the tables showing the investments, in-
ventorys, expenses and balance sheets of thirty different
situations are presented. These situations include ten dif-
ferent combinations of men and investments., Each table will
carry in its cclumn headings the combinations of men, cows,
and tillable acres in the ten situstions, Henceforth these
ten situstions will be referred to as the I through X series

of budgets respectively, with I series assuming 30 cows and
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IX and X series assuming 360 cows.,

Each series then has three modifications, (a), (b) and

(c). The (a) modificetion assumes an averasge of 10,000 pounds
of 3.5 percent milk per cow with milk selling for $4.00 per
hundred weight at the farm. Cows are valued a2t $200 per head
and each cow equivalent requires 65 bushels of corn and 8,4
tons hay equivelent es feed.

The (b) modific=tions assume the same feeding level,
precduction level and inventory value but milk sells for
%L.25 through either a better market or a better freshening
program.

The (c) modifications return to the original milk
nrice but a better cow is involved, Procuction is assumed
to be 12,000 pounds of 3.5 percent milk which necessitates
purchasing an sdditional 10 bushels of corn to maintain this
productive level,

After these tables are presented, the discussion
terkes up each of the series in turn. The peculiarities
end assumptions of each are explesined and the results dis-
cussed, Particular emphasis 1is placed upon the requirements
and returns which can be expected for both labor and manage-

ment in each case,

Assumptions and Results of the

Thirty Cow Budget

In budget I, modificstion (a), a situstion is illustrated

whick is near the immediate goal of many of Michigan's commercial
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TABLE 1. - Description of Budiet Series; Series Designation, Number of
Men, Number of Cows, and Tillable Acres for Each

Series Designation

Item _—
I II III IV vV VI VII VIII IX X
Number of men 1 1 1 1 2 2 2 3 9 9
Number of cows 30 4O 60 60 80 10C 120 120 360 36C

Tillable acres 114 150 114 228 300 375 228 LS6 1368 1368

TABLE 2, - Principle Assumptions for the Budget Series Modifications,
(8), (b), and (C)

Modification Designation

Item Unit
(a) (b) (c)
Production per cow 1b. milk 10,000 10,000 12,000
Milk grice (f.o.b.) dcllars 4.C0 Le25 Lo tiC
Inventory value per head dollars 200, 200, 250,
Grain requirements bu. corn 65 65 75

(per cow equivalent)
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dairy fermers today. This plan grossing 14,193, with an
investment of {48,836, can be expected to return $5490 for the
use of capital, entrepreneurship and the labor of the farm
operator. This is adequate for a comfortable living provided
the debt load of the operator is not excessive snd he is not
renting or otherwise paying scme of these returns to others,

There sre chores to be done seven days a week with an
expected L.6 hours rer day spent doing them., Time off would
be difficult to arrange., This budget is calculated to have
a mllking room capable of operation with two units at thirty
cows per hour. Additional tiric is ollowed for milking meter-
nity cows,.

Perhaps a more complete line of machinery is specified
than is economiczl. Yet one man working largely alone must
heve a rather complete line unless custom operestors are readily
available, Twenty.deys of hired labor is included to do specisal
jobs and for two weeks at grass silsge time. At other times
the farm opernfor should heve no difficulty in accomplishing
all tasks alone. This 1s the only budget series where corn
picking is hired done.

Witk $L4.25 per hundred weight for milk in modificatdon

(b) 1t is interesting to note that net farm incom96 incressed

6

Net farm income &s used in these budgets 1s defined somewhat
differently than as used in the Michigan Farm Account Project.
It 1s calculsted here before any deduction of wages for full
time workers. This was done on the assumption that two and
three men farms might be partnerships or similar srrangements
vhere this amount is available for distribution to the several
ovner-operators,
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by $E6L0. Certainly moverment in tkis dircction by seasonal
freshening 2nd under dry lot conditions would be advantageous.

With an increase of 2,009 pounds of milk per cow in
modificntion (c) even higher gains can be expected., While
investments and exrenses 2also increase, net farm income is
now 6,90l

In no case, can net farm income p»ey $4,E00 for labor
to the operator, a 5 percent return on investment and an
additional business profit. Provided mansgement skill per=-
mits, probably still higher production per cow would return
a profit.

The Forty Cow Alternative

In budget II, modification (a) net returns are higher
s is tle required investment. Wwith $62,678 invested, returns
of $7,575 can be expected for cepital, labor and entrepreneur-
ship. This still falls short of a 5 percent return on invest-
ment and $l,800 per years work.

This sgain is a confining altern2tive requiring some
5 rours of chore time daily, canlculated st a milking rate of
35 cows per hour. However, it is unlikely that there would
be over twenty weeks during.the year when the opersastor would
need to work over 50 hours,

It is interesting to note that even though this budget
provides for twice the cows found on most one-man dairy farms
in Michigan and some 373,000 pounds of milk are produced per

man, no business profit exists after labor is cherged at §,800
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per year., It should also be pointed out thet some operators

can produce this much milk from 20 or less cows. Yet in

neither case can the fringe benefits of industry be provided,

While the latter requires less feed inputs, it may actually

be easier to operate the LO cow budset., From the exveriences

of the interviewed farmers, actual chore time would likely

remain sbout the same with more skill required with the )
smaller herd, Also from their exnerience, a man is more

likely tc be tied to the ferm with the smaller herd of tris

quality.

Machinery investment 1s increased over the thirty cow
budget by a three unit milker, a larger motor-mounted forage
harvester, and a one row corn picker., All three of these
machines save lcbor and accomplish more work per Lour. Machine
overhead costs are still high. Yet 30 days of extra labor are
all that need be hired =nd, perhaps, under different assumptions
even this could be reduced. Second cutting hay and corn silage
oper=tions are assumed to be done by the farm operctor alone.
With automatic hitches, two tractors and hauling two loads at
once on long trips, the specifled rates are not excessive.

With the (b) assumptions an entrepreneurial or business
profit of $627 is made. This again 1llustrates an adjustment
many farmers might make. In series (c) a profit of $1,434
is shown as an attainable worthwhile goal.

Again the budgets point to the benefits of developing
an environment where labor produces more product or a higher

valued product.
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A Sixty Cow Limited Land Alternative

Budget III (a) illustrates what could be expected by
turning to an all forsge alternaotive on limited land, pur-
chasing some additicnal forege and all grain. At the level
of productive capacity specified, it does not appear to be a
perticularly good alternative for anyone except a man who may
expect to acquire additional land in the nesr future. In-
vestment is higher ($68,792) and net farm income is lowver
($6,539) than in budget II,

Chores alone require 6.5 hours per day every day, and
when combined with necessary odd jobs, maintenance, repair
and business trensactions, become a full time job. The field
time on 11l tillable acres, even with 20 days of hired labor,
is 1likely to necessitate many 12 hour days for the operator
in the spring and summer months., Even so, under adverse weather
hazards, field work might easily get delayed.

The (b) and (c) modifications add to profitebility,

but even so, budget II alternatives are superior.

Budget IV: Assuming One Full
Time "Extra Efficient" Operator, Hiring
Over Seven Weeks of Labor and Milking Sixty Cows

This budget 1llustrztes about what one man could accom-
plish provided that he is willing to work what today 1s con-
sidered excessive hours and has asdequste capital for a sixty

cow unit. With an investment of $89,,02, a net farm income of
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$11,549 is obtained. If this return accrued to one family
it would show quite an adequate income or, =as 1s more likely
to be the cnse of anyone ambitlous enough to operzte in this
fashion, a rether substantial debt paying capacity.

Even milking L0 cows per hour, 6.5 hours of chore time
are required each day. When totalled, this amounts to some
L2 hours per cow per year. Field work and all other jobs
are likely to create stesdy summer employment, assuming good
scheduling, of some 70 to 75 hours per week. Certainly this
is not what a man would want to do for a life time, yet perhaps
through the use of better alternrtives, more time might be cut
off of these totals. If a men were trying to build to this
size end operate at the same time, he almost certainly would
rLave to count on more labor than specified here.

Some young operato?s could build this system, but un-
less they develop it into a larger two-man business, a few
years of this kind of work would probably make thiem reduce
herd size or quit dairying entirely. Even though profitcble,
this alternsztive has 211 the problems of the one-man dairy
farm plus the risk of greater absolute loss if sickness or
other misfortuné should occur. The problems created by the
1life cycle for family frrms are likely to be intensified in
this situation,

The four row corn equipment and the three man crew
specified for grass silsge operations will help get work done

on time. Even so, careful scheduling and planning to avoid
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veather hszards must be donc if the field work is to be com-
pleted on time and excellent quality forage 1s hervested,

Under series (b) 2nd (c) this type operetion becomes
even more favoreble., Still a2 word of caution 1s needed, With
60 cows to milk and feed, as well as caring for consicercble
young ctock, a man may find difficulty in finding time to
see thot breeding schedules are msintained. Sixty cows to
calf, breed ond keep records on is no essy matter; yet under
assumptlons of seczsonal freshening or for caring for 12,000
pound procuction animals, these jobs must be done carefully.

By seisconal freshening, most of the herd would be dry
in June right when tkis tremendous quantity of forage must be
harvested, Certainly, this possibility could aid in evening
out the leobor loesd a great desl. For this re:son, it mokes a

worth while altern~tive not considcred in tiiese budgets,

Budget V: Two Men,
Eighty Cows and Three Hundred Acres

Budget V, iIn many respects, is similar to Budget II
doubled in quantities. Yet certaln advantages to scale are
evident. Chores are rore efficlent., Week-ends and vacstions
off are no problem, nor would sickness be such a catastrophe
cs on the smaller farm, With a two-man operrtion working
cenditions can besgin to compete with industry. It is still
hard to develop fringe benefits éimilar to industry though
social security, health and workmen's compensation insurance

help. Other benefits common to farm workers can aid in meking
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this alternstive competitive fcr lebor. Certsin savings also
develop in the investments, particulerly in mochinery.

Sufficient land is being formed to juctify a four plow
tractor. The thirty days of sersonal help might even be
elinminated. The net results of moving to the two-man farm of
this size are shorter working bours, a net income fizure of
$17,289, of vhich $1,893 could be accounted s =z residual
profit for entrepreneurship after a 5 percent return on the
$115,926 investment and $9,600 is deducted for weges.

There are several ways trat two men could operate this
ferm, Perheps cne of the best for attaining this lebor efflci-
ency and crecting a productive pleasant work environment is
tc heve one man do chores in th e morning and the other at
night. Various modificetions could be made to get both men
in the field when need be. In off secsons, tle workday could
be stortened for both this way. In this way, no man becomes
indispensable, as both tend to be reasconably familiar with
all jobse.

The increased rate of forage harvest in this plan
results from a three-man crew and the use of o0ld used dump
trucks svecifically to haul forage. Wagons are slso retained
for emergency use. Two mowers provide a reserve of cutting
capacitye.

The (b) and (c) series budgets point the way to further
profitability. There is sufficient help in this plan to gain
this profitability rather easily as compared to the smaller

operations. June &nd August sre the only months where field
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work 1s really pressing.
Budget VI: Two lMen and One-hundred Cows

Under the same general assumptions as Budret V, the
caring for 20 additional cows and rsising feed for them
increases net farm income to $23,275. Even after deducting
interest and labor charges, $6,632 remains under the (a)
series assumptions. While the lsbor load is increzsed, it is
sti1l1ll considerzbly lighter per man than under Budget IV,
Chores now take nine hours per day. This in itself accocunts
for one full time man. The necessary hours of work in this
alternstive are likely to exceed whot might be considered

competitive with industry.

Budget VII: Two Men end One-hundred and Twenty Cows

/
This plan 1s anotlker of the type where all the grain

and some hLey is purchased. It is relatively unprofitable.
More hours of work are required than in Budget VI and farm
earnings ere less. Perhaps adjustment in cow numbersg to de-
crease the need for purchased hay hight compare more favorably
with an alternatlive where all grain is grown on the farm.
Under the general assumptions of this chapter this bucget can

not provide anything near competitive working conditionse.
Budget VIII: One-hundred Cows and Three Men

Here again, many factors tend to be multiples of the

smaller II and V budgets. Cost savings do exist in machinery
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investment and services. Entrepreneurslip returns ore rsther
favorable., A total investment of $168,678 is involved.

Forage hervest 1s a busy time in this plan, Three men
are required. Milking a hundred or more cows at one milking
terds to produce another problem., For purnoses of illustra-
tion a two-man milking system is used where one unskilled
man prepares cows ond a more Skilled one milks, Thoughk there
are several disadvantcges to operzting this way, some farmers
are doing it. From a strict lebor efficiency standpoint a
one-man, 0 cow per hour system is better., If the two-man
system is used, then some pert time or family help must be
used for week-ends and ot other times, Thirteen hours of
labor are required for chores each day with this system,
considering 60 cows milked per hour in e two preparation--
four milking stall room. Because of this heavy clore load,
additional summer help is also neededs A total allowance of
135 days help is made. If a more efficient milking system
conld be used, eliminating most of this extra lecbor, profits
would increase by about $1,000,

With an operation of this size, a great deal of main-
tenance and repair work will have to be done. For this rea-
son, the shop inventory is increased $100 over series VI,

A larger bulk tank and an additional tractor and plow are
also included.

The profit incentives for striving for the (b) and (c)

alternatives are perticularly strong at this level of output,
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providing mansgement is not taxed too severely. When opera-

ting with hired lebor, mansgement might be taxed too severely

depending upon the individuals involved.

With a three man oper~tion even more nearly competitive

working ccnditions and fringe benefits can be obtained. Under

the assumptions of this budget, every other Sunday could be

free., For riost of the year this could be stretched to whole

veekends off, There is sufficient time available to allow a

months vacetion per man in this budget. Whille July is a

rather slack month, most of the potential vscation time occurs

during the winter.

At least half of tke year could be worked on the basis
of a forty hour week though longer hours are still required
in the Spring‘ ancd during forage harvest. At this level of
operation outside social security, health and compensation

insurance will still have to be relied upon for retirement,

sickness and accident programs. If hired help is used either

housirg rmust be provided or same other housing provisions made.

Neither are provided in the budget,

A Three-hundred and Sixty Cow Farm:
Budgets IX and X

As the farm operations are i1denticel in series IX and

X, one discussion covers both. Both are essentially built

out of three farm units similar to those discussed in Budget

VIII, The difference between the IX and X series is that the

latter 1ncludes nine housing units for employees, valued at
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$60,000, s part of the inventory. To operzte these units

requires collecting $7,500 yearly in rents. This figure

i1s roughly ecuivalent to the repalrs, depreciation, taxes

and iInterest on investment necessary plus an additiopal

$600 for bearing the risk involvedes No profits are msde on
this additional investment; rather it is regrrded as an added
investment which might be needed to organize such a farm,

No farm this large was observed iIn the study. These
farms are extensions developed because of the advantages
evidenced in Budget VIII with regards to profits, level of
srtisfactions attalnable by the workers and econonies in
machine use., There are serious problems in establishment.

An experienced and tralned manager 1is required whose full

time would be spent supervising, coordinating, transacting
business and in making management decisions. Skilled res-
ponsible vorkmen secure in their jobs and working under adequate
incentives would also be required, The salaries and fringe
venefits specified are adecuate to ccmpete for this type of
rersonnel. 1368 rel-tively contiguous tillable acres are
needed, W1ith the present land institutions of Michigan this
ruch contiguous land is herd to find. This problem is pertially
solved by using three dairy units of 456 acres each. This

also shortens lrauling distances, é problem which arises on

lerge livestock farms. Over a half million dollars are re=-
guired to finance the operetion. It is likely thet 1t would
take corporate structure and financing to acquire thils many

assets, Once acquired, interest on investment may have to
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be considered as a perpetual payment for the use of those
assets and rost business profits used for dividends, investment
or adjustment and growth rather than as rcney tec retire a
capital debt.

As noted in the Ap»nendix, some operating cost advantages
are secured. None are noted with the doiry herd although
some minor adjustment might be rmade in veterinery, breeding,
and testing chrrges, Most advantages would occur in the
flexibility of labor use or in fuller employment of machinery.

As previously noted, three units each the size of the
dAiscussed 120 cow farms (series VIII) are incorporated into
one farm, Two men are assigned directly to each unit with
the three remaining men assuming the roles of (1) general
troctor driver, (2) crops and maintenance supervisor, and (3)
farm manager,

Under this system, the overall farm manager would
likely be fully employed even with a herdsman at each unit
assuming considerable responsibility for the performance of
the dalry husbandry tasks. Chores require nearly 12 hours
per day per unit. Thils means that each unit requires the
services of one and one half men each day leaving two and
one half men for other general assignments. During most
seasons this should be sufficlent, even with week days off
to make up for week~-ends worked., Vacations would follow the
pattern of Budget VIII.

No man would become indispensable. Every man would be

required to be able to milk if needed. At lezst two men would
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be familisr with each herd., Management would ret~in the right
to shift essignments at will to make sure that worker frictions
could be teken care of. A one man, 4O cow per hour milking
gsystem is used., Sunday ctores are done in eight to ten hours,

Chore routines are desicned to make it possible for
six men to be in the ficld for eight hours a day during
forege operutions. In generzal, hours worked per day are kept
flexible enouzgh o allow at least a ten hour dry during June
and August even if only eight hours arc worked during most
other months,

Becruse of greater lobor efficiency than in tle other
previous plans and a grenter need to compete for skilled re-
liable labor, it was felt necessary to raise salaries to the
employees., %L4,800 is still the.basic wage for the four general
farm workers but it is no longer gross. They, ss well as the
other employees, will require an additional fwo percent of
$l4,200 for soclal security and 2.7 percent of $3,000 as an
unemployment insurance fee as specified in the laws of the
United States and of Mid:igan. The three herdsman receive
#5,&00, the farm manager $9,600 and his assistant $7,200.

This makes 2 total wages =nd salarles bill to the firm of
$53,685 per yeer. In addition, §2,000 is allocated for e xtra
clerical help and because of possible increased lobor nceds
arising fram personnel turn over or similar emergencles,

The mechinery program requires considerable discussion.
Three two-plow tractors are each equipped with manure loaders

to serve as yard tractors. Two three-plow ones are equipped
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with four rowv tools for generel tileld work, A six-plow diesel
crawler is used for lond preperstion, bulldozing, heavy loading
and fornge chopping. It can go where other tractors csn not
and is a versatile tool on large fcrms., However, the assumption
of a wheeled trcctor would hove also been workable, A 3=mall
~erden tractor is used to mow grass and weeds, operate pover
elevetors and other tools and for many other taskse.

A multiple hitch 1s provided to allow the crawler to
use tools of & size ordinarily designed for the three-plow
tractors. Two sprayers are provided, one for weeds and one
for insect work. The chopper has a rsted capacity of 35 tons
per hour and 1s a power take-off model. In order to benefit
by thrt cazpacity, a 1l foot mower (Kosh) is provided with
three or four windrows being thrown together. Hay yields
are not heavy enough to mske the use of a direct cut unit
practical,

A rotary chopper is also provided. With a unit this
large grcecen chopping through the summer 1s both practical
and necessery in order to handle tle régular silage and hay
hoervest on timee Two men using a dump truck and a wagon can
cut snd haul three loads in an hour which is about vhet is
necded per dey. It is assumed that one third of the hay land
can be harvested in this feshion. This procedure will 2l1so
ald in sprerding out the normal grass silage'harVest time to
one month. This ckovper cen also be used to open fields for
silage, serve as an auxiliary or supplementary chopper if

need be, and to hervest corn steclk bedding,
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In addition, a small baler is included for use in
hervesting first cutting hay wkich may become too dry for
silage, for harvesting calf and maternity cow hay and as an
ericrgency machine,

Eirht thousand dollars worth of trucks are inventoried.
One is a 3000 pick-up for tle use of the manczer snd foreman,
Another is #n old used $600 gravel dump truck. The other two
are $3,000 long-wheel base, tandem dumps with 8 x 1l combin-
ation grain end stock racks erch czpble of hauling 5.5 tons
of silege ner load., With 2 clonper of the size specified,
it will take units of this size to handle forcge at the
srecified average rite of 22 tons per hour, During pert
of the ye:r one rack is replaced with a lime box. Lime and
bulk fertilizer are hauled and spread direct,

The other truck is likely to see daily use hauling
grain in bulk from a small, sutourtic 5 horse pover, feed
1iill locoted at the farm grain center. It elso con be used
for 1livestock houling, 2 cormon =ctivity on a form with 3060
c:iry cowse. The small dump trucl: is adequate for nauling
¢aily green chop.

The shop and small tool inventory is expanded bzcause
of a necd for various dupliccted items, It is also now adequate
for virtually all repairs and overhauls,

A three row enhydrous nitrogen applicator and supply
tank 1s included so that this job can be done with farm labor,

Comp=rison of tl.e balence sleets for these budzets with
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tliose for the VIII serics discioses severel tliings. Profits
~re cbout three snd one half times as much ss for the smaller
budgets Wages and salaries cre proportionally more and other
e¥penses less. The higher calerfes of the feormer c¢haout off-
sets the economies in the latter. Fewer services are
hired and farri libor 1s rmere productive. In sun then, it
is possible for employees to get a grrater share of aross re-
turms 1in thils larger farm but It is likely thet this increased
stare is necessary in orcer to get high encughk quality lebor,

The sbsolute mognitude cf profit 1l~vels when the (a)
modification 1s canpared with (b) and (c¢) ones sgain point
out the profitnbllity of incressed procduction per cow or
prices snd point out the danger of movements in the opposite
direcction. In the (a) series for instance, it would appear
th:t without drastic production modifjicotions, the btusiness
could not maintein itself st a milk price below $3.50.

Poor management could procduce great absclute losses
in a hurry. So could disease or unfavorable prices., It is
possible that before a ferm would get this blg under Michigan
condi tions, it mipght diversify iInto other livestock rr-ther than
stick strictly with dairy. 1If advantages of less risk, ond
a possible fuller use of some fixed assets were found which
could outweigh the cost 2nd economic advantages of speciali=-
zatlion and simplier nanagement, this could henpen., So little
is known of such farms thot it 1s hard to scy.

Perheps the future will Indicete thiat the Celifornia

type dry lot oper:tion is superior. However, better hay
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will have to be aveilable for purchsse before the industry

can profitebly move in this direction in Michigan. The

authror does not know whot tle enswer is. He does feel that

the larger operetiom does tend to be rel-tively rore profitable
and th:»t management sufficient to oper:-te it is being developed.
Yet

suct Fow it will be developed or how big it will set is

still unanswered,

The Conclusions of, :nd Results Obtained

From The Budgets

In a scnse, each budget illusvtrstes the limitations and

benefits of a different cllocatlon of lebor and cspital in-

vestment. They tend to point out, zssuming mencgement ability

capable of handlin: each unit as specified, that added units
of livestock and land show constent rates of return, whereas

investments in machinery, show increcsing returns,

Among the assumptions 1s one that management can be
soreal over riore units by simplifying its tasks., Concurrently,

lsbor is spre=sd 6ver more units by creating o simplified

working environment., The accomplishment rates specified are,

for the most part, similar to those reported in recent studies,
Perhaps the most important conclusion of 2all is th-t an environ-
rent can be bullt for deirying where labor can carn su.ffi cient

product to meke 1ts use competitive witkr industry from both a

nmonetary and a non-monetary standpoint,




CIAPTER IX
A PRCPC3TD BULLITIN AND OTIIIR COLCLUSIONS

If tre Infermation contained in this thecis is teo aid
Iiichican's doiry farmers it nmust be presented to therns One
vy to de this is te publish 2 bulletin.

Such a2 bulletin sheuld precent dairvinsg as only one
of severel zlternatives formers lace. Furthiermore, it sl.ould
precent it as fairly ond concisely as is conslistent with
ndzcuate exnlenation. The presentotion should be directed
toward perscns considering major changes in their dairy
operotions., It stculd point out alternatives, answer cuestions
abrut dairy farm orranizations cnd, finally, discuss the pit-
falls to be cuarded cgainste

A guestion snd answer format has been selected to ful-
111 these recuirements., This méthod has imract to incite
action., At the same time, it can rresent the analvsis develoned
tiercine

The ccnclusions to this thesis teke the form of this
bulletin and are herewith presented:

Cover Page

It is sugrested that the title be: Is LARGE SCALE
DATIRYING The Answer FOR YOU?; that it be superimposed and
centered over a "?" mark with small cuts of such items es a

bulk milk tank, a time clock, feeder cattle, workers entering
167
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a factory, and similar "picture ctories" cf a farrm operatork
clternatives bordering the page.

The Bulletin Format

The purvose of tlhis bulletin is to give you, the farmer, so
icdea of the nossible recacuiresments and revards cf larme sca
dairvinge

pUT WHY I3 LARGE SCALE DAIRVING IMPORTALT TO IME RIGHT NOW?

Becuuse this is an are of raspid chanpge and; “1
(1) It arpesrs thet farming is enterins an era of \
svecialization; an era wkich demancs an increccse ‘ J
in worker productivity to remain cormpetitive, {
(2) Mickipan farms recuire 40,000 or more capital
ver men to te orofitable,
Thet 1s a lot of money, it should be used wisely.
Corrion stocks paid well in 1955, So did many
non-farm business opportunities!
Tre people with money to loan Imow this,

(3) You have other alternatives for vour time;
Feeder cattle, hogs, casl crops,--
Part-time far:ing or off the farm work,--
and none of thesc require milking cows 1l times
a weeke

(L) Lobor is talking of a 32 hour week. Many dairy
farmers today vork 6l hours per week - and thot is
7 days a week - every week - even wvhen they're sick,
or when they want a holiday.

IF IT'S THIS BAD WIY DOES ANY ONE WANT TO DAIRY FARM?

Well, first of all some people like dairyving and dairy
cows., But let's try to be vractical. Let's look at some
budgets as to how you, as a dairyman, might allccate ycur time
and money. DBudgets let you try an alternative out on paper.
They aren't infallible. But they do present an orderly and )
orranized wey of looklng at the alternatives you face,

At this point in the bullietin the results obtained in
Chapter VILII by budzeting a one, two and t ree ann op-i.ticn
should be presented. If additional scoje is considered adv.s-

able, a nine iwn operaticii could be included in tule s=ction,

.

A discussion oi' the recuilred investments, expenses
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and receipts would be necessary. Important voints of com-
rarison such as net returns and fringe benefits would neced
to be included., The basic asswirtions of the budrets must be
monticoned. As deubts would naturally arise and intcerest

must be maintsined the bulletin would continue;

viS BUT --

Hold it before you say anything; let's look at the
assummtions and cenditiecns more closely:

(1) 10,000 1%»s. milk per cow and lots of cows --in a
morient we'll ciscuss some thinss which will allow
a man to take gcod care cof that many cows.

(2) $L4.00 a hundred veircht for 2.8 percent milk -- jL,°%
would he lots nicer -- if you can ret it by
seassonal freshening or thrmugbh supply-demand re-
lationships. A quarter of a dollar in the other
diraction doesn't look nearly sc gcod but you would
still be better off than most dzairy men are now,

(3) Forty hours per cow per yesr chore time -- its
pessible and probable, DIxcellent quality foruge --
thiere are severcl methods, Yields of 50 bu. corn
snd tiree ton bay aren't really high today,.

(l;) We tried to 1lesve time for sick covus, broken nowver
blodes and tulliing with farm visitors --wurovided
they are taken czre of efficiently.

J y

Additional expansion may be necessary here depending

upon the exact way the budmets and their expressed assumntions

are dezslt with carlier. To malntain interest tlre discussion

vould continue:

IF YO0U SAY I CAN DO THIS MUCH WORK, THEN SHOW I'E LOW}

O.K. let's look at one metheod for decing eack of the
critical tasks in operating this business. There are several
ctlher food vays of doing many of these things., But before
you decide which m~thod to use ask yourself:
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(1) which way re.uires the hirliecst investrnient?
(2) Whicli costs the wost to operute?
(3) What can I do vith tle time I nmirkt cave?

(L) wnicl: vi1l vork best for me on my farr uncer the
contiticnsg I cen't change?

(5) Witich is the niost foclproof and simple for me and
the lired man to overate?

(6) Carn I trust sorieccne else to do it richt?

(7) Which offers the most cronce of success or the
least of iailure?

[¥5)

(€) Wrich rives me flexibility in timing or allove ine 3
to talre off if I want to? ]

Bv the way, the farmers visited in this study sald thaot the

best wavy to find better metltods of getting "the job done"

.as to fo see l.ow your nei—thbors and otier gcod forrers

werc deing. VYou have to heve & dairy {-rm vhich allows you

to et avny te deo this - most don'te. If yours doesn't read

tl is, 3t is thre result of visiting L6 grcod dairy farms from

vhich rmoct of the nresented ideas were acquired,

HOW CAll YOU DO TI'E DAIRY CHORTS FOR TIESE EIERDS?

llere are some rules:

(1) Desirn a svstem thnt the hired man can handle. N

(2) neduce clesning, bedding and feeding tc the "bone.Y
[

(2) Reduce milking snd indivicduw: 1l attention only so
far as production #nd health can 2e maintaincd.

(4) build in as much flexibility 2s vou can.
(5) Build it to "force" you to run it right,.

1.OW CAIl I DO ALL THSISE TIi.IIGS?

licre 1s one wvay of doins some of them:

(1) Desicn o buildine layout so that #11 of the six
hour ing erens (feedvny, loafing, mllklng, young
: .cir,:nd calves) are observable from the milk
icuse, tle "nerve center" of the operation. Design
it to promote circular tr:svel wnhen doing chores.
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Design it to eliminate as much travel «» ;0ssible
by keeping matecrnity cows and czlves in the s
building as the milking plant. PFurther, use cattle
~urrds, recrote controls, cetwalks and essy obser-
vation to eliminate work travel vhren possible,

(2) Try to eliminate as many ‘ob elements in clemning,
feedinz and bedding as possible., Use concrete
vards and fe=d outdoors. A tractor with a scraper
blade and a manure loader parked risht next to the
milk house in whet might be a grain handling eres
should be available for dairy yard cleaning end
otlher crores. Use self feedins structures or
~utomatic mechanicsl ones for fecrages, Witk self
feeding structures perhsps you con eliminate Sun-
cay feeding. With Fiz» cuality forage many fermers
aren't feeding grain to dry cows sand heifers, Saw=-
dust, for instance, mav recuire attention only two
or three times monthly and then only when you aren't
busy with otrer tasks. Desisn loafinz creas to
speed bedding and clernineg, to eliminete traffic
lsnes and to stay dUry.

(3) Desirsn a milliing room vwhick will allow you to milk
at leost |0 cows per hour - otkers have, [hen lcr-rn
howe Of those cbserved in the study, the tlree on
a side lane t:me seemed the one most practical for
adoption today. Desirn it so the hired man can
operate it too. Decn't forget mastitis nroblems,
hizh production recuirercnts and thaot you are slezpy
in the morning and tired at nigkt. Put in a shunt
pen at the exit to hold animals requiring special
care. Plan it to serve heifers as well. Keep
maternity covs and small calves in the some building
where you milk sc you cen speed the care of them
as well,

(l.) Make the whole operstion such that you will be
proud of your cows and buildings when the chores
are done and so you can't forget them vhen they
aren't |}

(5) Select cows who are at home in your system,

If needed, furtler detaills may be intrcduced at this noint,

BUL WHAT AEOUT TliE FIELD WORK?

Here Are The Important Factors:

(1) A man must be fully equipped if he is to be efrliclent.
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(2) Fever crops mezn Iev nroblems and fever machines
to melze kim fully ecuipped.

(3) With four row corn eguipment, crop sprayers, mini-
rmum tillare =nd multiple hitches, spring work and
fall work are alreuacy "licked" on rnicst cairy forms.

(1) It takes a lot of excellent quelity forame to
operate a larse scale doiry. Harvesting tlis
larse quantity is the real problem.

(%) Crcps recguire labor sesscnally, and each task must l
be done on time. 1

For the purpose of this bulletin, the first three factors i

listed above can talle care cof themselves, provided you lcern

vhat the latest anrroved crop practices are and equlp your- '
self vith the mcchkin-ry to et the job done on time. The 3
fourth factor is the one to worry about. Let's talk abcut e
rsrass siloge for first cutting and oat silage, hay for second

cutting, corn silace for at least pert of that crop end ccrn

strllr's chopred for bedding as well,

Tris meckes the fcrage harvester a pretty big key to
tte business. But let's start at the beginning te describe
one way of dcing a big task, There are other weys which may
veork just as vell for you, but zsi: yourself which is brst vhen
vou concider:

(1) wuclity of procuct,

(2) Spred »nd simnlicity of operation,

(3) Inveostient, overhe:d and cperating cost,

(L) Anount snd kind of labor needede.

At this point a discussion of devices and mrtlods of
t~sl interration in forsre hrrvest should svpecr in the dbulle-

e
v

A in.

YES, BUT WiiAT AROUT ALL TEE MAINTENANCE AND REPAIR WORK YOU
(IAVIE TC DO?

Tlese are important, trc, rnd a plece to even out em-
ployment while loverin~s productic: coste. Tc et tle fjeb
dene 7you need tod
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(1) Leern hou,
(2) Sur»ly o ~ccd srop -nd tcols,
(3) Plan ~kerd; be prepared for emergenies,
('.) 32 sure that you allow time for these tasks.
ere a short discussion cf the Impmortance of this crea
anc therefore certain listed preocedures are needed,

TIIIS SCUHLS GOOD, SUT HOW CAL A LAL YEEP TRACK CF TILIS LAY
CCwS, Alp ACRS AlD MACLILES?

-
!

It isn't ecsy! Farnming 1s a ra;icly chungins business,
vwlat was best yesterday often isn't nearly :ccd cnousl: tomorrcr,
“ut te be frrewarned is the first step to being prepsred. So
let's look at viest cun ro wrorgs =nd vwict vou vil? need to do

4

Your preolem is to telie core of evch acre and esch
cow just about as well as a food msnazer does now with 20
cows., If you go from 20 to LO cetrs, vou don't just dewdln
the job, in some woys yon cuadruple it} Tris won't do. To
m2ke a wrong guess miskt be pretty serious,

Let's 1ist scme vays we have tc scolve this orcblem:
(1) Continue approved production przctices,

(2) Siwmplify or even elirinate tssks neecded to main-
tain threse »roduction practices,

(2) Substitute rwachines for lrvor - scometimes.
There are times when you can make the mach-
inery you now have do nore work instead,

(L) Improve the efriciency with which you work.

(%) TEIS IS THE KEY ONE: Improve the efficiency vith
which you mansege,

We have tollzed about (1) Slrough (L) before so let's
look at nmumber (). There are five steps te mcenacerient. Given
a problem, you gather ideas for its salution (ocbservztion). Tken
vou exariine it and its alternstive solution: (ansalysis). Then
vou decide whot to do (decision). Then vou do it (action).
And before you -re done, you (not pronle vho tell you how
in bulletins)mst tcke the responsibility for that rction,

New anything yveu con 4o to improve your 2bilities to observe,
analyze cnd decicde, 1will help you to tale tle correct action
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and ecse tle recoensivi”ttles., It tilies tire te monore --
21low vourself that time,

This me-ns making up vour mind tiast wou co~n irprove;
that you cen do it, It merns heins prepared to expect diffi-
cultiers and beins prepared to meet them. In fact, that is
vhat you are doing richt now as vou read this., It aslso
maonsg thet vou rust clearly underst-nd the problems 2nd pit-
f211s yeou face. You need to see your other alternatives just
as muel as yru need to see large scale dairving cs one of
them.

It mesns that 1f vou decide on this alternctive, then
vou ne=d to build a system of cow numbers cnd gualities, of
crors and razct inery, vhich will be the best for you ond tre
other rccovle vith whose wellare you are cencerned,

WHAT ARE TIE Ti7I'GS WHICL ARE LIKELY TO GO WRQONG?

We can't nante then all, but we can mention sorne of
tte most Important.

(1) Chenres in relative prices,
Recuires a nminirmum of discussion,

(2) Poor crop years
Less grass sllage
Wrong cultural decisions
It 1s possible to build in certain insurance
schemes,

Reguires 2 minimum of discws sion.

(3) General price level
Devression or recession effects
Demand -- substitutes for milk,

Recuires a minimum of discussicn,

(L) People
Problems to be faced witk Lired help
Problems to be faced with partners
Problems to be faced with other people
Farming and the life cycle
Health and well being
Motivations and roals,

This section also requires furtrer discussion to noint out
that a modern farm manager has to learn to deal with veople

nS well as crops and livestock,
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(5) Crecit,
Recuires discussion to point cut today's problem. The analogy
of whaﬁ ha»pened to the family grocery store could be used
Yere. To continue:
Some of these problems are more important than others,
B2ut any successful businessman has to expect to face, over-

come or circumvent these kinds of problems continuouslye.

OK, BUT WFERE DO I GET TIE TIME AND TiE MONEY TO BUILD THIS
SYSTEM?

It's pretty hard to expand a farm business and still
keen procucing at the same time, Perhaps it's even harder
than operating the cxpanded business! There are so many
thirgs you have to leuzrn about. Your management has to keep
up wittr vour expansicn cr vital profits are lost,

Maybe you shc :ld consider doing just the planning and
purchasing and hire oti:rers to do the bulk of thre actual building
construction. There will be enouglh small details and actual
farm work to keep most people busye.

As for money, credit is a tool of all modern businesses,
The kind of money needed to estublish an 80 cow dairy farm
has to be based on potential earning power just like the
credit extended to other businesses is today. It nceds to
bte credit viicl does not place an excessive burden upon
receipts,

Remember that a lender will want to see vhere repayment
vill come from. Farm budgets will help show him. Remember
that other people lrave acquired the kind of capital discussed
here, It may have to be sunervised credit where someone will
help you learn to manage.

This discussion could continue in attempting to ex-
plain how to get credit.

HAVE YOU REALLY SOLVED THE PROBLEM?

No - It's still your problem.

~ Just remember that none of us are perfect. This system
vasn't built for a perfect man, It was built for the man who
is determined to build a successful dairy operation which pays
28 well os other alternatives can; especially one that 1is
capable of competing for labor with industry in Michigan.
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You hnve still to s2sk yourself:

(1) Do you really went to run tris kind of a business;
is this tte life you and your family want?

(2) Iinve you mot or can you met tle necessary tech-
nical knowledge and czapital?

And remember this bulletin presents some general
material wlich will need medification to fit your fam and
vour conditions., Why den't you try to budget it out with
vour prices and vroductlion rates?

There are seversl additions which could be made at
tre conclusim of the bulletin. Coefficients for budgeting

could be included. So cculd actual budget fcris. A selected

bibliomsranhy of r~cent literatwwre misht also be considered,

Other Conclusions

The proposed bulletin vresented some methodas of orrani-
zing deiry farms so as to meke the earning pover of lebor
compctitive with inducstry.

The study =lsc hes otter implicaticns. Important woys
to sirplify the nmunagerient of dailry farms exist though it is
still necessary to account for the art of husbandry so aptly
exnressed by, "Tre eye of the master fattens the cattle."
Sneciclization in a few crops and only cne type of livectock
sinplifies menagement,

Aotter irmlicatien is that dairy fermms must be larre
enourlr to emrpler 2t least two men if working concitions are to
be even rertlally comparable vith those in industry. Days

off, vacations, illness and a redium length work week are

difficult te handle otherwilse.
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Furtter, mecdifications are possible tc =sdjust specifile
farmns for particular cerparative advantages or for nmarticular
soils and cl imetes., Feed crop precduction is profitable cn
Micricran dairy farms. There are at least two recsons for
this. ©One is trat feed wrcducticon tends tc make vetter use
cf the farms fixed assets over the scasons, especizlly lubor
needed by the firm in orcder to provide time off fcr dairy
workers. The otier is that it is difficult to purchase
sufficient excellent guallty forage in Michigen to supply
low cost nutrients to the <:iry herd,

The budrets indiccte thet even Ficher herd nroduction
averares sixould be the ~osl of the ferm manacer if such are
attainable witlout excessive aaditional cost in feecd, mana-
gerial effort and husbandry skill. thile data are not aveil-
cble to determine how far a menager should go in this direc-
tion, 1t anpears that un averare of 10,000 pounds of 2.5 per-
cent milk per ccw should be set r~s a mininum standard,

Another implicztien is tlat no matter what kind of
livestock farm, easier observaotion sheould be built into the
nroduction system. Circular travel, work simplificaticn and
mnatericls hendling all have a places Equelly important,

thet work environment design must consicer ccmfort and phyeic

oY

work load per man if high nroductivity is to be gained sas

nroductivity derends upon motivated conscientious workmen.
Perhaps the most important implication of all

concerns the relative advantage of large operations in nro-

d
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viding, competitive wages, woriing conditicns end frinpe
benefits &s well as increcssed profitability. Wwhile two men
tudrets permit improved working cenditions anc tle three men
bucdrets becin to copear competitive with industry, it is not
until a nine man situstion 1s ovroduced that truly comparable
working conditions end ware rates develop. Little is known
abcut such farms in Michriran thourh such farms are in opera=-
tion in Czlifornia and Enslinde It appears thst tle setting
in Michison is now favcerable for their development proviced
that financing can be arranrcd. Precent credit institutions
may not be cble to finance their development, Further study
in the areo of credit seeris to be called for if dairy farms
vhere labor can be used competitively with Industry are to

-—

be orranized in Michigane
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APPENDIX TABLE 5.— Accomplishments Per Man Hour for Various Sized Field Operations;
Basic Coefficients Used in Budgeting. a/

Total Tillable Acres in Crops b/

CROP MONTH TASK UNIT -
' 114 150 228 300 378 US6 1368
Oats April disk Acres 2.5 205 205 305 305 305 S.O
(for silage) Apr,May drill do 1.7 1.7 1.7 1.7 1.7 1.7 3.5
June mow ¢/ do 2.5 2.5 2.5 2.5 2.5 2.5 5.0
do rake d/ do 2.5 2.5 2.5 2.5 2.5 2.5 5.0
do chop Tons 8 100 10 12 12 14 20
do haul do 8 10 10 12 12 1y 10
do store do * * * 12 12 1y 10
Corn May plow Acres 1.5 1.5 1.5 2.0 2,0 2.0 3.0
do plant do 1.3 1.3 L.O 4«0 4.0 L.O L.O
June cultivate g/do 3.0 3.0 hoo 500 5.0 5.0 5.0
do spray £/  do 5.0 5,0 10,0 10.0 10,0 10,0 10,0
do sidedress do ﬁ/ §/ g/ g g 5.0
(corn for silage) Sept. chop Tons 10 12 16 24
do haul do * * 10 12 12 16 12
do store do » » * » * 16 12
(corn for grain) Oct. pick do g/ 0.5 0.5 1,0 1.0 1.5 1.5
do haul Bushel 100 =# # 100 100 100 100
do store do #* * #* * * * *
(stover bedding) Nov. cut Acres 2.5 2.5 2.5 2.5 2.5 2.5 2.5
do rake y do 3* * * +* * 3 *
do chop Tons 2 2 2 L L L L
do haul do » * »* L L L L
do store do * * * * * * *
Forage June,Aug. mow Acres 2.5 2.5 2.5 2.5 2.5 2.5 5.C
June,Aug. rake ¢ do 2.5 2.5 2.5 2.5 2.5 2.5 5.0
JU.].Y fertilize do 2.5 2.5 205 2.5 205 2.5 10,0
(grass silage) Season chop Tons 8 10 12 1y 1 16 20
do haul do 8 10 12 14 1 16 20
do store do * * 12 1, 1y 16 20
(green chop) (5 mos.) do 10
(dl'y m) Aug. Ch°p do 205 3 hos hos hos hos 6
do do do # #* }.S5 L5 LS LS 3
do do do * 3 * * 3#* 3t
(lime spreading) variable Acres g/ g/ & & & & 2

Note: Those coefficients described by an asterisk (®*) are considered to be done by
the same man and at the same time as specified by the coefficient immediately above.

g/ Crop task accomplishment rates were developed for moderately productive Michigan
soils using secondary data. An attempt was made to be reasonably conservative
considering the general application of the budgets and the assumptions made
relative to people and organization. The data were developed for use
in the budgets at hand and are not an “average" of other reports nor a selected
"best attainable" rate. Michigan weather conditions especially with respect to
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rain in April, HMay, Junc and October entered into the selcction, .'hen possible
selccted rates were conpared against farmer experience, The five major data
sources were:

W. Kalbflisch and A. I, Magee, Cost of Operating Farm Machinery (Bastern Canada),
Canada Department of Agriculture, Pub, 750, pp. 20-28.

G. E, Frick, S. B, Weeks and I, F, Fellows, Production Efficiency on New England
Dairy Farms, IV Adjustments in the Organization of Machinery and Equipment, New
Hampshire Agricultural Experiment Station, Sta, Bul, 407, May 1954, pp. 9-10,

James Vivilden, Farm Labor, Power, and Machinery Performance, For Selected
Operations Under Dryland and Irrigated Conditions in Central South Dakota,
Agricultural Economics Department, South Dakota State College, Pamphlet 43,
August 1953,

James Stallings, Cost and Returns in the Production of Major Field Crops in
Southwestern Indiana, Unpublished M, S. Thesis, Department of Agricultural
Economics, Purdue University, 1956,

R, J. Burdick, A New Technigggﬁfor Field Crop Labor Analysis, Colorado Agri-
cultural Experiment Station, Tech, Bul, 36, 1949,

b/ In all cases, the rotation is C, C, O, H, H, H; therefore, one-third of the
land is in corn, one-sixth is in oats and one-half is in forage crops,

¢/ All grass and oat silage mowing includes windrowing,

d/ ‘When windrowed, only half the land area must be raked to throw two windrows
together for chopping. For silage making this is assumed to be the common procedure,

e/ Done when the crop is 4-6 inches high,
L/ Done when the crop is 6-8 inches high,

Custom hired done,

%

In stover harvest, mowing and raking are done in the same operation,

L?a
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APPENDIX TABLE 6. - Field work labor requirement: by crop, acres

and months

CROPS and LABUR UowD

Number of Acres

Oats and Seedings 194 25A 38A 50A . 63A 76A  228)7
PART A, Man hours required by months.
April 8 10 15 14 18 22 46
April or lMay 10 15 23 30 37 44 ¢5
June 46 50 76 120 153 162 297
PART B, 'an hours per day estinated

to be available for field work
April 5 5 5 5 6 7 7
April or May 5 5 6 5 6 7 7
June 12 12 12 21 2 28 48
PART C, Days required for oats ficld

work with available labor,
April 2 2 3 3 3 3 7
April or May 2 3 4 5 6 7 10
June 4 4 7 6 7 6 6

Corn 384 50A 76A 100A 126A 152A 456A
PART A, Man hours required by months.
May 57 75 76 75 95 112 2656
June 20 26 2 33 33 46 230
September 33 34 52 57 72 98 325
October 66 100 100 150 128 334
lovenber 23 37 56 74 93 110 330
PART B, Man hours per day estimated

to be available for field work
May 5 6 6 6 10 10 20
June 7 7 7 7 7 7 24
September 6 6 12 12 12 18 35
October 5 5 S 8 12 24
November 5 5 5 10 10 10 24
PART C, Days required for corn field

work with available labor.
May 12 13 13 13 10 12 13
June 3 4 4 5 6 7 10
Septenber 6 .6 5 5 6 6 10
October 13 20 11 14 11 16
November 5 8 11 8 10 11

continued
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APP=DIA TASLE 6+ Continued

Forage 57A 75A 114A 150A 189A 2284 684\
Part A, Man hours required by months.
lay 45
June 120 135 240 285 360 388 525
July 5 6 10 13 16 19 114
August 69 85 142 186 234 282 522
September 45
October 45
Tart B. Man hours per day estimated

to be available for field work
May 2
June 12 12 18 21 24 28 48
July 6 6 6 6 6 h a/
August 6 6 12 12 12 14 40
Septenber 2
October 2
Part C, Days recuired for forage field

work with available 1labor.
May a/
June 10 11 14 13 15 14 11
July 1 1 2 2 3 3 a/
August 12 15 12 16 20 20 13
September a/
Cctober E/

g/ Consists of one hour apiece for two men per day plus fertilizer hauling

and spreading,
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