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ABSTHACT

A study was made of 37 Livingston County dairy farms to
deternine present techmoiogies in uwse, future plans for herd
expansions, and methods of housing, milking, and feed handling used
by these dairymen, These dairymen are presently wsing stanchion
heusing,

The dairy farme were divided inte three groupss mamely, Grouwp
I with 30 or less cows, Oroup II with 31 teo LO ecows, and Group III
with L) oF more cows per farm. The 1L farms in Group I had an
average of 2/ oows per farm and expected to expand to 35 ocows per
farm by 1965, The 12 farmers in Oroup II aversged 35 eows per fara
and planned %0 expand to L2 oows per farm by 1965, In Group III the
11 farme averaged LS eows per farm and they planned to have S7 ecus
per farm by 1965,

Sixty percent of the dairymen had hay oonditioners, L6
pereent had gutter cleaners, 65 psroent baled their hay and 35
peveont wsed chopped hay. Six dairymen weed hay dryers to ewre thelr
hay. 7Two wsed pipe 1line milkers and one farmer had a nilk tranefer
system. About 8L pereent of the dairymen plamned te increase the
8180 of their dairy herd in the next five years.

Fifty-four peroent of the dairymen planned to continus using
stanochicn housing in the future. Thirty-five pereent planned to use
& embination stall barn and loose housing gystem. Only eleven peveent
of these dairymen plamned to convert their dairy barms inte a loose
heusing and wilking parlor aystem.
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Three sase farms were selected to use for a budgetary analysis
of hexrd expansion by using alternative methods ef housing, Farm A
has a 2L-stall stanchien barn, farm B has a LO-stall stanchion barm
and farm G has an eld 36-stall stanshion barn that was obsolete and
in need of major repair,

Four plans were budgeted for farm A. A benchmark plan with
2L eows prodused a net income of §5,491, If the herd is imcreased
to 8 eews by using a switch barn system as shown inm plan 1, met
inocome was reduced $1,790. If the herd was imersased te L8 cews
by building an addition to the stanchionm bara as shewa ia (plan 2),
net income 1is decreased by $2,333, If the herd is imcreased
$0 30 cows by remeving the box stalls in the barn and other changes
as shown in (plan 3), net income 1is increased to $6,2i7. The new
investment in this plan can be amortised in three and one-fourth years.
| Five budgets were prepared for farm B, Ths benclmark plan
with LL eews produeed $5,7L8 net income. Plan 1 with 50 cews in &
stanchion barn decreased net income by $310. When the herd was
inersased teo 75 eows wsing stanchiem housing (plan 2), met inceme
increased by $32L. When the herd was expanded to 60 ecws (plan 3)
by wsing a milking parler, net incame deersased by $361, When the
herd ineresased to 100 eews (plam L) wsing a loose housingemilking
parler system, net income is inereased by $2,053, The new investmeats
in plan i ean be amortised in six and ens-fourth years. If this
dairyman would receive $4.50 cwt. for his milk, all four plans would
prove profitable and the new investment in plan ki would be recovered
in three and one-half years.
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Four budgets were computed for farm C, The benclmark plan with
L7 cows produoced §5,371 net farm income. Plan 1, with 100 cows using
s leose housing-milking parlor system, produced 3,273 net income.
Plan 2 is similar to plan 1 except extra grain and bay are purchased
and this plan enly produced $3,837 net farm income, Plan 3, with
120 cows, resulted in $9,LL7 net income,

This study showed that increasing the herd sise does not
necessarily mean that net income increased. The inputs must be used
in proper proportions if prefits are to be maximized. Cow numbers
must be increased in units that fit inte inereases whish each
additional man can handle. The net income must increase suffisiently
to pay off the new investinent in a reasonable period of time.
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CHAPIER I
INTRODUCTION

The trend in dairy farming is toward fewer, but larger, farms
with increasing capital investment, Aeccording to the 195k Census
of Agriculture,! the mmber of farms in Michigan with dairy cows
were reduced from 132,627 in 191k to 83,212 4in 1954, This 1is a
decrease of 30 percent in ten years. Dairy cow numbers were reduced
from 951,276 cows in 19LL to 796,635 eows in 1954, This shows &
decrsase ef 16 percent in a ten year peried.

A Michigan State University farm accounting report for
Ares S showed the following changes for the peried fram 19.7 te
19593 tillable acres have increased by Ll percent; animal units by
20 psroent} machinery investment by 192 pereent and total investment
per farm by 234 percent. The number of men per farm has remained
about constant, This increased efficiency is largely a resuls of
the use of new technology and mechanisation. Average farm real
estate valuwes per acre in the United States have been increased by
16l persent from July 19L2 to July 1956, based en Table C.2 This
was dus to oompetition for land adjeining wrban centers, new roads,
Tecreation areas and fara expansion,

Il). 8. Dopsrzunt of Commerce, 1954 Census of Agriculture, Michigan
'd. I’ p. L4

2§, ¥, Elliet, chairman and others, Major Statistical Series of

the U, 8. Department of Agrioulture, Vol. 6; Land Values and
Farm Finanoe, Agriculture Handbook, No. 118, p. 1.
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Investment in real estate per farm in Central Michigan,
aocgording to Michigan State University accuunting farms, has nearly
tripled since 1930. The investment in livestock, machinery, equipment,
feeds orops and supplies has also tripled and in 1958 was about
$21,,000,1

Herd sise and average production per cow in increasing. In
1949, en Mishigan farms enrolled in a DHIA testing pregram, the
average sise of herd was 17,2 with a production of 8,801 pounds ef
nilk per eow, In 1959, the average herd sise was 30.0 cows with an
average preduction of 11,231 pounds per eow.2 These figures are not
entirely ecmparadble because of a change in the sample of dairy
farmers cooperating in this testing progress. In Pennsylvania, the
aversge production per eow for all cows in the DHIA testing program
in 1949 was 8,809 peunds of milk, with 22,6 cows per herd. By 1959,
aversge milk production per cow increased to 10,352 with 30.L cows
per hord.’

The Problem and its Impertance
The basic problem facing dairymen today is the price-cost
squeese. The prise of land, labor, equipment and supplies has

tl. B. K11, Farms in Transition, Paper presented at the Anmmal
Convention of the Michigan Real Estate Assoe., Farm Brokers Section,
Magkinac Island, September 1959.

2L, A, Johnson and A. J. Theler, Wﬂ%ﬁq’_g&
Reocords, Cooperative Extensien ce, Michigan State versity
mmnt.

35wmary of Dairy Herd Improvement Assoc., Records for the year 1959
vith data om progress during L9 years of testing, The Pennsylvania
State University, Division of Dairy Extensien.



«3 e
incressed rapidly in the past 10 to 12 years, while farm predust
prices have remained ¢onstant or have besn desreased. Fer example,
in 1946 4t took 2,200 pounds of milk to buy an acre of farm land
in Michigan. By 1958, k,300 pounds of milk were required te dbuy
this sane scre of land,l

As late as 1947, farmers in the Michigan State Uriversity
farm account project from the dairy and general farming area of
South-gentral Michigan realised a net farm income ef abous ¢5,900
per year with & tetal investment of about $35,000, By 1959, the
value of the investment in a similar sample of farms from the same
aves was estimated %o be nearly $50,000, and the met farm ineeme
mmdaboutt6,650.z

The cost of most inputs used in the farm businsss as well as
eonsumer products purchased by the farm family have been insreased.
Dairymen have gradually expanded their dairy eperatiem in an
attempt to maintain er inerease their net faram income.

Teday many of these farmers have expanded to the maximum
umtydmulmmmdng:. If they expend further,
they must either extend their present dairy bara er build new dairy
W,Manntmm,cmhnmmtiuu
of feed,

tl. B. Hill, Farms in Transition, Nimeograph, Department of Agricultural
Econcmies, Mlchigan Blate University, September 17, 1958, pe Se

241ehigan Farn Econemies, Department of Agrisultural Econmmics,
Nishigan State University, Cooperative Extension Service, No, 210,
m 19&. Pe 1.
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New technologies such as bulk tanks, pipe line milkers
and milking parlors have added increased pressure on the dairyman
0 expend herd size to meet the ever rising cost. Some dairymen
are undecided as to the size dairy herd they need to pay for these
new technologies, Othars are uncertain if they should expand with
ecaventional stall barns, build loose housing with a milking parler,
use a ombination of the two, or just increase the productien withia
their present farm organiza‘ion,

It is hoped that this study will help dairymen teo analyse
their individual situatioms and to develep detailed plans before
thsy make any radical change in their dairy farm organization.

Objectives and Methods of Study

The purpose of thig study is to estimate by oomparative
budgeting the receipts, expenses, and met inocme ebtained when
expanding the scale of eperation of dairy farms wsing different
systems of dairy housing, Comparative budgeting, as discussed by
Wheeler and Hlack,l make it possible for a farmer er businessman
40 caleulate estimated receipts and expenses from ths uwse of different
alternative plans in their business operatiom. It is less eestly
t0 make a mistake with a pencil and pilece of paper than te experiense
failure in an actual farm operation.

The specifie edjectives weres

tnichard G, Wheeler and Jobn D. Black, _Q%!_SM
M?ng in New England, Harvard University s, Canbridge, 1955,
Pe Do
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1. 7To examine the hypothesis that is is more econamical

to use eonventional stanchion housing when making small

inoreases (5 to 20 ocows) in herd size starting with a

geod stanchion barn, than to make investments needed

to convert to a leose housing and milking parlor systea,
2. To examine the hypothesis that the expansion of herd

sise does not necessarily result in an increase in net

inceme, There may be a reduction in net incame,

3. %o examine the hypethesis that loose housing is more

esoncmical than conventienal housing when substantial
| ingreases are made in cow numbers.

These points will be discussed further im Chapter Five.

A study was eenducted en 37 dairy farms using stanchion
housing ia Livingston County. These dairymen were nearly all in
DHIA testing and had herds averaging over 10,000 pounds of milk
per cow, Present practices and future plans of thsse dairymen were
studied.

Three farms were selected from this group to serve as
benshmark farms to budget herd expansion by using alternative methods
of housing, The benclmark plan represents the farm organisation as
1t was before planning any expansion. Farm A had 2 eows and 200
acres of land, This farm was budgeted for L3 cows with combination
lecse housing md stanchion housing, L8 cows in stanchion housing and
for 30 eows in stanchion housing,



wbe

Fam B had L) cows and was budgeted for 50 cows in stanchieam
housing, 75 cows in stanchion housing, 60 cows with a loose housinge
nilking parlor system, and 100 cows with & loose housing-milking
parlor system,

Farm C had L7 cows in a combination stanchien and loose
housing system, This farm was budgeted for 100 eows with a leose
housing-milking parlor system, growing all the feed needed, for 100
eows en the present 210 acres and buying extra grain and hay, and
for 120 eows and renting extra land to grow ths feed.

The assumptiens used for the budgets on each farm were
similar, Although these assumptions may differ from actual figures
on specific farms the eomparative relationship between the different
fara plans should not change.

Details of the budget are discussed in Chapter Seven.



CHAPTER II
TECHNOLOGICAL CHANGE AND ECOKQMIC CHOICE

Technological Factors Influencing Sisze and Specialisation
Hsady states, "Technological changc 1is one of the more

important forces which alter the structure of the agrioculture

production prmu.'l

Many dairy barns in Michigan, Pennsylvania, New York,
Wisconsin, and other dairy states have become 0ld and obsolete.
These buildings must be remodeled extensively or be replaced before
the dairy enterprise can be expanded efficiently. In scme eases
it 1s more econamical te build a complete nevw dairy set up rather
than try to remodel the old buildings. Pole buildings can be
erected at a lower cost than conventional type dairy barns.’ This,
plus the increased labor efficiency, is the main reason why farmers
are adopting looss housing. In the Detroit milkshed’ seven percent
of the dairymen are wsing milking parlor systems.

Since the author is from Pennsylvania and is elosely associated
with the problems of these dairymen, he has oompared Pennsylvania
oonditions with those in Michigan,

i'laﬂ. O. Heady, Economjes of Agricultural Produotion and Resourse
Use, Prentice-Hall Ino., Englewcod Cliffs, New Jersey, 1952, p. 79k

25. W. Warren, Cost of Building Stall Barns and Pen Barns,

Economios, Nepartment of Agricultural Economics, Cornell University,
March mﬁ’ Ag. Econ, No, 212. Pe 5685.

3c. R. Hoglund, Dairy Farming in a Decade of Change, Michiran Farm
Eoonomics Dox.m-tunt of Agricultural Ecenomios, l;.
Wichizan State University, 1960,
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Pemnsylvania dairymen have been slow in ascepting this new
technelegy for the following reasocnss (1) Most installatiens in
Pennsylvania have resulted from ocenverting old stanchion barns
into 1cose housing and (2) these systems have eften been poorly
plamned, resulting in unsanitary econditions, This is an important
reason why mest milk inspectors in Penngylvania do not encourage a
system of locse howsing.

A third reason vhy many Pernsgylvania dairymen have oontinued
uging stanghien barns is that many of their barns are larger and
more substantially bwilt than those in Michigan,

Leese heusing and milking parler systems have been replasing
the conventiemal stanshiom dairy barn em many farms in Miehigam,
This method of handling dairy eattle greatly reduces the time and
offerts needed t0 care for a dairy herd., Angus and Barr state that,
*lecse housing saves about 20 percent in terms of laber and 30
pereent in terns of travel. 3Savings are made in milking, feeding,
bedding, and cleaning time,"t

As the scale of farms is imsreased, there is a tendency
toward using more laber-saving equipment in the feeding eperatiem,
81lc wnloaders and self-feeding feed bunkers are used extensively
in these dairy systems. By use of grevity or awgers, grain is fed
to the cow in the milking parlor. Ralph Culver, Laceyville,
Pennsylvania installed an autamatiec eonveyer in the feed manger

with Loose and Conventional Dairy Cattle Housing; a review,
Journal ef Dairy Selence, April 1955, Vale XXXVIII, Nee L, pe LO1e
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of his stanchion barn which he uses to feed silage and chopper hay.l
With the use of & sile unlosder, he feeds silage to the eows in the
barn by pushing a button., Chopped hay is moved direetly frea the
now to the conveyer in the feed bunk, 7This eliminates the need

to earry the hay to the oows. 7The gutter ¢leansr and rowghage
Lesder for the 50 cows esst about $3,000,%

Many farmers using leose housing aystems feed hay in recks
built aleng the side of the hay barn, The hay is thrown directly
from the hay storage inte the hay racks, Others have special
self=feeding hay barns.

Bulk handling ef milk has helped to aecelerate the rate at
murmumewgmamumaumum.
It has ervated a pressure on farmers, who remain in the dairy business,
to ingrease their velums of milk to pay fer this added invesiment.

Bulk tanks range in price from about $2,200 for a 300 galleoa
tank wp te $L,300 for an 800 gallon tank.3 Frequently farmers have
inereased the size of their herd %0 help pay for this additiemal
oquipment. The bulk tank has eliminated the need So 1ift heavy milk
eans, Alse, it has made peossible the use of pipe 1lines to earry

1.‘
utomation of & Dairy Farm,” The Farm Quarterly, Winter 1960,
Yol, 11;. No. h. Pe 82,

’EM.. p. 122,

3Barl L, Puller, Some Labor Efficient Dairy Farm a-gumgg_i
Designed for Michigan Conditions, Department of Agrieulture »

Miehigan State University, No, 690, 1957,
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the milk direetly from the milking machine to the tank, This
technology saves time and labor in the milking operation, The
transitien to bulk tank is not complete. In 1960, in the Detroit
nilkshed, there were 3,350 bulk tanks en dairy farms.® Bulk handled
milk increased from 9 percent in 1957 to S0 percent three years
later, Pennsylvania reports show 6,000 bulk tanks en dairy farms,
which 4s about 18 percent of their produsers.

Balers, forage shoppers, hay eonditioners, elevators, heated
and wnheated alr drying systems and hay pelleting machinery are
seme of the latest machines used in harvesting and handling ferage
ereps. In the past few years, many different sises and types of
hay balers have eome on the market. The bale ejestor, a device te
threw the bale from the baler to the wagon, has redwoed hay making
%0 a tvo-man eperation. 8Special slevaters have been developed te
earry the bales to the hay mew and randam pack them,

The ferage harvester can be used as a two or three men hayimg
system. One man can operate the echopper in the field, another man
can shuttle the wagen back and forth to the barn, while a third man
wnloads the forage into a dlower er elevator at the barn,

Within the past few years, hay cenditioners have become
popular with farmers. These machines either crush er crimp the
stems of the hay, thus redusing the field drying time 30 te 50

IE.R. Boglund, Dairy Farming in a Decade ef Change. op. cit.

2ggtimates by a Pennsylvania State University extension dairy
Ipoc:hlilt.
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percent.l This time factor is very important in aress such as
Michigan where it is common to have many rainy days in Juns, From
1949 to 1959 (June 1 to 21 mlmin) there was an averags of only
7 days that were good for drying h-a.y..2

The barn hay driey helps to improve the quality of hay by
allowing storage at about 30 percent moisture. This reduces the
field drying time and also helps to prevent leaf less in the field.

It is possidble to cut and store hay in the same day by
using a heated-air hay drying system. There are two types of aystems
in uses (1) the bateh hay drying eystem in which the hay is plaeed
in & specially designed hay drying barn, Heated air is blewn threwgh
a duct and forced through thobalodhv.Autor the hay is dried,
it is removed to a storage barn, (2) The second method is the wagom
drying system, Slatted floor wagons are loaded with baled hay in
the later afternoon and pulled into a drying shed, A canvas hoed is
clmpedonthotopntuchngonandhéaudmhtmoddm
through the hay., The next morning the hay is dry and can be hauled
to the storage barn. ngsomofmmmummn, 14
would eost $3.97 per ton when a wagon drying system was wsed and $1.93
mteﬁwhonabahhlniumtamuod.’

13, W, Kleis, Hay Crushing, Michigan State University Ceoperative
Extension Service, Extension Folder F-162, 1953.

%4, H. Sheldon, D. E. Wiant, Don Hillman, and 8. T. Dexter,
Cooperative Extensiom Service, Early Cut and Meghaniecal D
Michigan State University, Folder F-2383, April .

3Gerald L. Cole, William E, MoDaniel, and William H, Mitchell,

g %g Cost and Returns, University of Delaware, Agricultural
nt Stat » Qcho Bul. 331[. JI]J 19&0

-
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The latest innovation in forage machinery is a pelleting or
wafering machine.l This is a device that compresses the hay in the
field into a pellet two to four inches in diameter and two to four
inches long. If and when this machine is perfeeted, it will be
poesible to install mechanical hay feeding systems for livestock.
Initial investments at present are high.

Fasture systems as well as forage handling metheds h;n been
going through a change in technology. When cows are pastured at the
rate of one cow to two or more acres a large percent ¢f the forage
is wvasted, As cow mmbers per farm are increased the dairyman
tries to find more efficient ways to utilise the forage. Rotatiem
e field grazing was the first step in this direction and is still
used extensively in many areas.

Field grasing is a system in which cows are pastured at the
rate of about five cows per acre. The oows are rotated to newv plets
as more forage is needed. Surplus first-crop pasture is usually
harvested as grass silage to be fed later in the season,

" Strip grasing is a system of providing fresh grass for the
cous by moving an electris fence omce or twice daily. This systea
requires good management to provide the proper amount of ferage
for the eows, The pasture fields should be located alose te the
buildings and a water supply.

lRtlph D. Wennblom and George W, Wormky, Pellets Hay in the Field,
Farm Journal, May 1960, p. L3.
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A system of green ehopping invelves chopping ferage omce
or twice daily and hauling it to the dairy cews in dry let, er in
a small pesture lot adjeining the buildings, Both green chopping

and strip gresing require good managerial skills to previde top
quality forage for the cows at all times. This system requires a

tragter and man for 30 to 50 minutes daily te chep and haul the
ferage to the cews,

Sterage feeding is the prastice of feeding silage in dry
let year areund. A fow farmers have adequate storage te feed corn
silage year around while ethers feed corn silage im winter and
grass silage during the pasture ssason. This latter prastice makes
mere officient use of the siles. Storage feeding has the advantage
of previding top quality ferage througheut the pasture seasom sinee
the harvesting ean be done in a short period of time when the ferage
is at the preper maturity. Forage from distant fields ean be
utilised in a storage feoding program, Cow ¢leanliness, barn eders,
and sanitation may be problems in both green chopping and ltoupA
feeding systeas,

Heglund reported the following results in his pasture studyst
Dairymen following & field-grasing system used nearly ome and one-
third acres of deth first and second erep forage per eow during the
pasture season, This included asres of all feed grased er harvested
and fed. A weighted average of both first and second erop forages

Ic. R. Hoglund, Econcmice of Alternative Pasture Systems, Michigan
Agricultural Experiment Statiom Special Bm.tu-lm, PPe 3=5.
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used per eow was salculated for all systems. On the basis ef using
100 fer fieldegrazing, the requirements fer the ether systems were
67 percent for greenechopping and 6 percent for -torago-roeding.l

Individual dairy farzers will need to caleulate rather
carefully the changes expected in investments, receipts and expenses
before adopting a new pasture system. Most dairymen will benefit
mest, by making imprevements in the forage prastices and pesture
systems they now use, Field er strip grasing will be most prefitable
for farms with less than 30 cows.?

All these new technologies have increased the number ef
decisions facing the dairyman, It is important that individual
dairymen study the alternatives and the expested results befere coming

to & decisien en which technologies to accept and which te reject.

Problems Ensountered in Expanding the Dairy Herd
Hhonadairymd-ddutoonhrgomonhrm,hh
faced with the problem ef what e do with his buildings. Bach fara

4is a special case and it takes individuwal study to determine
the best alternative use of the buildings,

Some barns are well built, and even though they may be fifty
or mere years old they still perferm a weeful service, if remodeled.
Other buildings are so obsclete eor in such a poor state of repair

iC. R, Hoglund, Ibid, p. 1.

20, R. Hoglwnd, Ibid, p. 3.
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that 4t 13 not econamical to consider repairs. Most of the old barns
were designed for hand methods of feeding and mamwe removal and are
net adapted without major remodeling to modern dairy squipment,

Many eld barns can be converted into hay storage er housing
for young stock at 1little additional cost. These barns can
often be remodeled into loafing areas for the milking herd, but,
usually the area is too small to accammodats the entire herd er the
building is of a wrong dimension, If a barn was well designed, in
good repair and with adequate size cow stalls, it may be mere
esonemiocal to extend the stanchioa barn tham to eenvert the buildiag
te a loose heusing and milking parlor system. In Pennaylvania,
the eld "dutoh" barns had thick stone walls whish made it diffieuld
toomtthuntocluﬁnzbu'n..

The planning ef the entire dairy set-up far the larger herd
is very impertant. Farmers toe often remodel er add additions teo
baras with 1ittle thought to convenienee or esst., These barns
frequently are incenvenient, cestly t0 remedel and present an
unattractive appearance.

Proper drainage is an impertant feature in losating the buildings
and the conerete yard for & loose housing system, 7The water shemld
flov frecly amay fram ths feeding and loafing areas. The arrangement
of the buildings should be such that the cattle are pretected from
Ahe north and west, with the seuth side opem. The loafing barn and
xumwun&uudmumtnzm
expamsien. Sixty te seventy square feet per oew is the recommended
sise of the leafing area, with ene hundred square feet per eow of
outside eemerete areas.



«16 -

It is essential that storage and feeding space for hay and
silage are adequate for the cattle, with provisions fer future
expansion, Frequently, the old barn can be eonverted inte a hay
barn with a hay rack built along the side., The hay ean be threwn
direotly from the barn into the racke On ether farms, it is
necessary to oonstruct a special pole hay barn, Straw may be stored
at the back or at one end of the loafing shed, or in an eld darn,

The concrets area should be as fres of obstacles as possible
and have proper slepe to facilitate frequent soraping. The
building ghould be lecated to allow & maximum amount of sunlight imte
the feeding and exercise area, and also to pretesct the herd from
prevailing winds, The silos zhould be easily acgessible for filling,
It is essential that the milk room be located near a selid read to
fasilitate ease in loading the milk,

Farms differ and thus gystems must de adapted to eash
particular situation, Building construstion may vary, however, pole
sonstrustion is the most comon type in use.

Within osrtain limits, capital may be substituted for laber.
For exanple, silo unloaders with mechaniosl feed bunks, pipe 1ine
milkers, gutter cleaners, and elevators can reduse labor requirements.
However, the-s is a point beyond which additional investments in
machinery cannot replase human labor,

The farn fanily with several elder children can eften eperate
a farm witheut regular hired laber, but the echildren may not be
interested in farming and, due to their scheol activities, their lader
osntributions are small,
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The preblem of cdtaining dependable fara lader is eritical,
especially in areas nsar industrial oceaters. Dairymen, if they are
to ocampete with industry for laberers, must impreve en their work
motheds, Usually, ths goed hired hand starts farming fer himself
after he bas worked for a fev years. Some farmers in the survey
said they preferred to remain as & ene-man eperation te avoid the
problems associated with hired help, Others felt that having a
two-man eperation gave epportuaity fer the eperator to have alternste
veskeads off and perieds available for vasations, This will beeome
ineressingly important in keeping yeung farm peeple happily empleyed
in agrisulture.

Fuller! in his study of effisient deiry farm erganisatisas
found that 1t was diffisult to erganise a farm business se that a
farmer esuld afferd t0 pay wages esmparable te these paid ia indwstry,
Ho found that & dairyman weuld have to have at least a twe-man
operstion with about 60 oews prodwsing over 10,000 peunds of milk
por oow, Labor must be spread ever mere wnits by ereating a
simplified werking enviremment if fara laber is to be eempetitive with
industry, 7This takes superier managemens,

A dairyman has three alternmatives te ebtain the mseessary
foed supply for the larger herd., Ne ean intensify his farming
eperatien by wsing higher rates of fertiliser, improve forage
harvesting methods, and green shopping to carry mere 0ows per asre.

Iz, 1. raller, Some Effi0 ‘ sa
Department of A L Ec 0 tate versity,
Ag. Boon. Ne. 690, July 1957.
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Same of the farmers in the survey were using these metheds., A
seoond alternative is to buy or rent more land, This can be a very
difficult prodlem in scme areas. A third alternative is to buy the
extra hay and grain needed to support the herds.

Hoglundl eonsidered the effeot of buying versus producing
feed for a 65 eow dairy herd. For a herd eof 65 cows on a 180 acre
farm, for which extra feed had t0 be purchased, he compared renting
62 asres of moderately produstive eropland with renting 80 acres
of less preducstive land, The increase in met income over bving
the extra feed was nearly $500 in the first case, but only $200 in the
second ease,

Fuller? in budgeting slternative dairy plans, oompared a
farm of 228 tillable acres and two hired men with ene of LS6 tillable
acres and three hired men, both supperting 120 cows., He found that
the latter plan produced $3,002 greater profit.

The end objestive in expanding a farm enterprise is to
inorease Nt famm inoome, Farmers t00 eften believe that all they
meed to do te inerease incame is to add mare cews. Fer example,
Af they have 30 oows they believe that by inereasing their herd te
60 cows they will double net income, There are many ether factors
that affest income and expenses, Under some oonditiens, net imecme
may be redused as sise of the herd is inereased,

’,’c. R, Hoglund, Economics of Feed Produstion in Sow

Michi Michigan Agricultural Experiment Station, Special Bulletia
» September 1958, page 27.

2, 1, Puller, op. cit.
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A dairyman with 20 to 25 cows can increase his net retura
$320-$500 by producing excellent rather than poor quality alfalfa
grass stands,l This 1s just ene of many factars that ean help to
increase net retura to the farmer, Other fasters which affesct inoome
are feeding, breeding, housing, and fertiliszation,.

As herds became larger, it takes a better manager to keep
mtm#m:.edodinmm'wauumtuj. It
is usually mere difficult to note heat perieds, to keep accurate
breeding records and to handls sick animals than with smaller
installations, Diseases, such as brusellesis, tuberculosis,
vibriesis, and others ean prove ocestly in a large dairy epsratiea.
Every installatiea sheuld have provisiens for isolation of sick
cattle,

Feeding eperations have become more effisient with the
develepment and use of silo unloaders and meshanisal feed bunks,
Self feeding hay barns, with gravity grain feeding in the milking
parlers, have redused the time and effert necessary to feed the
dairy herd, These new technologies require large espital expenditure
and require a large scale of operations te jJustify their eest,

The availability of eapital is a major consideration in
changing the sscale of operation ef the farm business, With the
exoeption of the Farmers Heme Administration and the Prodwstien

¢, R. Hoglund, E. J. Benne, L. V. Nelscm, and G, ¥, Huffwan,

For ty and Protein Feeding of D Miohigan
Tgricultural Experiment Station, Quarter tin, Vol, 38, Ne.
3, rage m’ February 19560
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Credit Association, eredit is usually limited to about 50+60 peroent
of the farm assets. This limitation prevenis many young farmers
frem expanding their operation., large capital requirements in
gotting establishod in farming are eften so great that a young
farmer may be 80 deep in debt that he cannot obtain additiocnal eredit
to make major changes in his farm organisation,

Usually, the dairyman who is limited in eredit, will expand
his herd gradually as credit and ether conditions permit, For
example, he may build a pole shed one year, conciete the outside lot
the next year, and at a later date bulld a milking parlor, This
practice involves less financial risk than to undertake a oomplete
change over to loose housing and milking parlor in one step.
Expansion, in degrees, also allows time to grow replacement heifers
rather than having to buy thea., A disadvantage to this type of
expansion is that during the transition peried laber is not
effestively used and there is little gain in net income, One man
may be able to handle 30«35 eows, but it requires two men when a
farmer expands above this number. It takes about 55 to 60 oows with
8 loose housing and milking parlor erganisation to make efficient
use of the second man,

The debt repayment plan should be geared to the sarning
capacity of the farm, If the additional debt cannot be payed eff
from extra inoome within about 10«15 years, it is probably wise to
reoonsider the plan,
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"Getting the additional capital needed to start farming is
a real problem for young farmers. However, it is more important
than gaining *know-how' and experiencej establishing a reputation
for being able to earn money and to be a good mansger of one's
finances. There is scarcely ever a shortage of loan capital for
those who have demonstrated their ability to wse it effectively.®d

Inpats in agricultural preduction such as laber, fertiliser,
machinery and all the ether production facters should be empleoyed
so thats

HPPﬂ .HP?xz - Hl’l’x3 LIRYTS HPPn

P 2 P }
| %2 1:3 Xa

*In words, this equation states that the variable inputs are
being used in their optimum proportions if the product of the last

unit of any imput used bears the same relaticnship to the price
of the input as exists for all other varisble inputs."?

The lav of diminishing returns is conceived to held
regardless of the mumber of varisbles involved providing some
fastors are fixed. This means that marginal returns first imerease,
then decrease, and finally becoms megative. As long as this law
holds, it follows that the optimum proportion ean be resched as defined.

ll. B, H11, Oetting the Nmn% Capital to Farm, Mimsograph,
Department of Agri mics, Michigan State University.

2Bradferd and Johnson, ep. cit., p. 132.
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The eptimum amount of product to produce is definsd by the

following equations

mhl L mpxz ® 400000 * mhﬂ s]
“Px_ “Px_ Px

1 2 n

This equation indicates that the use of any input should
be expanded as long as its marginal value product is greater
than its cost, that the use of an input should be contrested if
1ts marginal value produot is less than iis cest, and that all
inputs are properly used when their respective marginal value
preducts are precisely equal to their eosts. In ether werds,
the equation states that additional quantities of anything used
in production should be used as long as they pay for themselves
and no longer, '

The milk inspector is & key man in the dairy enterprise.
It is essential that dairymen eonsider the hsalth rules and
regulatiens regarding the production of milk when planning ehanges
in the dairy operation. In Michigan, milk market inspectors have
approved wellemanaged loose housing systens. In the Philadelphia,
Baltimers, Washington, New York, and other PMennsylvania milk maricets,
the milk inspectors have been hesitant to accept loose housing. They
will approve milk from thess establishments but do not neocessarily
recammend them, The author feels that these markets are going thrsugh
8 transitien and after more preperly planned leose housing and milking
parlor systems are in wse, the milk ingpectors will appreve these
systems,
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Fastors Influencing Deeisien Making

Laber and iachinery can be interchanged for many jobs en a
farmm. The cost and availability ef good laber is impertant in the
dosisien making process. "The core of the managerial primeiples
is the equating of additiemal eosts and additiomal returns em a
oonditien defining an eptimum pesitien.*}

The goals of the individusl family are very impeortant in
deternining which alternative to select in the operatiem of the farm,
Seme operators' aims in life are to have large farm business, while
others prefer to have mmall, efficient family farms which de not
depend oa regular hired laber. The sise of the family and the ages
of individuals are impertant fasters in planning the soepe of the
fara operatiem. |

Tbttmdnututiudmtmfumhcm
faoter influensing the deeisien making presess. Many times the
operater would like to adopt some new teshnelogy but dees met have
acsess to the capital or oredit meeded. Thus he is often fereed
to wse less effisient metheds watil he san asquire suffisient eapital
to adopt the techmelogy.

Some individuals believe that it is undesirable to wse credit
and will not buy anything unless they can pay eash for it. Many of
these farmers esuld increase their inceme by wsing oredit in their

fara eperation,

Tiorrence A. Bredford and Glenn L. Jobnson, g_a_n_#_mgen__g_m
John Uﬂ‘y and sm. m.’ New !N‘k, 1953. Pe 31.
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For many farmers, capital is the limiting resource in the
develepment of more profitable business, Farmers who thought of
such eredit only as something to be paid back wers obviously
partially unaware of doorways to economic progress that might have
Deen opened by its use.t

The availability ef land is an impertant facter that influences
the farmer's desision to expand the farm eperation. Sixty-twe
pereent of the farmers interviewsd in this study said they would not
oongider expanding their herd sise unless they had the land availadle
te grew the extra feed required,

Technological changes as well as distance %6 mar-es,
transportatien eest, health regulatiens, and future expsetaticns of
the market all affect the desisien te enlarge the dairy emterprise.

The bulk tank is an example of a new technology which has
been enecuraged er foreed upen farmers by plant owners. Many
farmers have increased their eutput te pay for the added cost of the
bulk tank, |

The unsertainty and risks faced by the dairyman affeet his
deoisions, Heady and Jemsen? 11st six types of risk and waeertainty.
First, prise changes are ecmmon in agriculture and it is difficult
ummntmmmm‘fwwuu.unnum
oests of supplies used in produstien, The lenger the time peried

Tiein 5. Lee, Jr. and E. D. Chastain, Prodlem on in A
Managerial Ad nt ties oult nt
ta Alebama tate, Bulletin 319, Novesber

1959. pPe 23.

23arl O, Neady amd Harold R. Jensen Turs Xanagement Eocnemise,
Prentiee-Hall, Ine,, New York, 195[-. P
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involved, the more difficult the prediction. A second type is the
uneertainty ef yields due to unfavorable weather, storms, and other
natural eauses. A third type of uncertainty is the changing
technology in the agricultural fieli, Today's new methods and
equipment are obselete tomorrow. New machines which become outeef-
date lose their valus rapidly. New varieties of crops may prove
sucoessful in the research plot but when applied to an individual
farm, may not prove successful. A feurth wncertainty involves
government pelicy. It is difficult to predict several years in the
future the net effest of prise supperts, acreage alloiments or ether
govermmental polieies., A fifth risk invelves the uncer‘ainty ef the
astiens of other people. For example, a landlord may decide to
sell the farm, or a custom operator may net be able to eut the grain
at the proper time. These actions cannot be predisted. A sixth
type of risk 1s the chance of ascident, sickness, or dsath in the
family., Some risk car be reduced by inmmo, but others must de
sarried by the farmer. A farm operator, who is free of debt or
has savings, can stand adversity which would cause bmkruptcy for
eme who was heavily indebted. i



CHAPTER III
ALTERNATE HOUSING, MILXDNG ANC FEIDING SISTENS

Howsing Alternatives Available

Many changes have oecurred in dairy howsing in the past
fov yoars, These changes have increased the effectivensss of the
laber feree in milking and feeding ocows and in doing ether eheres.
Although research has shown that leose-housing sccampanied by &
allking parlor system is more effisiest, from & labor and izvestaeat
viswpoint, than conventiemal stanchien housing, many farmers still
prefer stanchiom barns., Some farmers in this study bdelisved that
eows will met produse as well under loese-housing econditiems,
Others stated they liked the eontrel possidble and the appearsnoe
of oows in stanchiem barns.

Fifty-four psreent of the farmers eontacted in this study
plammed to wse stanchion housing if and when they expeanded the
sise of their dairy herds, Hoglund,! in his artiele "Dairy
Farming in a Decade of Change,® points eut that 90 pereent of
the dairymen shipping milk te the Detroeit milkshed are still using
stanchien housing., Farmers whe have large investasnts in welle
eonstructed stanchiem barns are more likely to contimue to use them
t.hnfan.nuhmbunomhpﬁ»ﬁiuu. Thirty-five peroent
indicated they would use & ecmbinaticn system of housing if they
expanded their dairy hewd.

Ic.n.xom-n Faxming in a Desade of C e, Michigen
mn&ﬁ.ﬂ& e
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In & eembination housing system, part of the herd may be kept
in a conventicnal stanchion barn while the balance ef the herd is
kept under loose-housing eonxiitiens or the whole herd may be kept
in a pole barn. All the cows are nilked in the stanehion barn.
This system permits herd expansion at a minimum housing investment,
although, from a labor standpednt, it is not the most effisient
systea,

Market regulatioms in Michigan prevent a farmer frem having
nore than twice as many eows as stalls in the milking barn, This
regulation has prevented some farmers from further herd expansion
under the switch barn plan. In Pennsylvania, some farmers use
lo0se housing, and milk the eows in a rew of stanchions located
in the end of the barn next to the milk house,

Another sdvantage ef a switch barn dairy system is thad
roughage can be fed in hay racks and mechanical gilage feeding
bunks in the feeding let.

A yeoent imnevation in dairy honsing and milking aystem is
& combination of stanchion housing and parlor milking, This system
has same advantages of stanchion dairy barng and the labor saving
escncmiss of milking parlors. In winter time, this method requires
an extra man to untie and tie the cows in the barn befers and after
milking, In the summer, when labor is eritical, this methed operates
with the same efficiency as & regular milking parler-loese housing
sst-up,

One of the disadvantages of this method ef handling eows
is the high eapital investment required, Farmers with large hexrds
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in eenventional barns may be able to install a milking parlor with
pipeline milkers for about the same expense as installing a pipeline
nilking system in their large dairy bains,

At first glance, a eombination stanshion barn and milking
parlor system appears to be expensive and ineffieient, but there
are some important advantages, This system may have applicatien
on farms with 80-100 eows and a large stanchien bara in goed
physical oondition,

Typical barns in Michigan are of frame esonstruction and ean
easily be converted into loafing or hay barns, These buildings
are better adapted to leose housing than to oconventional stall
barn arrangement, Many Michigan stanchion barns are too small te
house & larger dairy herd, but they can serve effisiently as calf
and hay barns,

The 70 teo 100 foot basementetype barns, commonly found in
Pennsylvania, have thick stone walls, These buildings are diffieult
and expensive te remodel for use as leafing barns, They are usually
better adapted to stanchiem housing.

ﬁnro is a wide range in the investment in loese housing
construction, A Cornell studyl reports a range in investment from
$190 to $1,086 per oow, with an average of $312. This study shewed
more variation within housing systems than between them, There are
many different types of utcrul used in the construction of loose-

1;\1. Varren, op. cit., p. 5686.
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housing barns. They inoclude pole barns with wood or metal sides,
sement block structures, and concrets and stecl. The review of dairy
housing by Angus and Barr also showed wide ranges in building costs,
The larger the herd the lower was the investment per cow for a
loese housing system. The milking parlor and equipment was ths
largest itea of investment, A dairyman ¢an increase the number of
oows milked in the parler without adding to the eost of the equipment.

Difference in investments may be due to variations in cests
of labor and in the kind and eost of materisl used, Farmers, who
have a farm wood let and have the ability to work with toels, ean
often save & large portien of the eonstruction eest by providing
part of the material and labor,

Stanchion barns are either of ene er two-story construetiom,
Construstien eosts are lewer per cow for a one-story than a twoe
stery barn, However, if the eost of insulatien, and hay and straw
storage space is added, thers is little difference in eost between
the two type barns.

A United States Department of Agriculture bulletin® shewed
the eost of building a one-story stanchion barn for 20 cows at
$425 to $L50 per cow. The cost of a 28 to L3-stall two-story barn
was $375 to $730 per cow, These sost figures varied greatly due
to difference in labor and material expenses.

lehayer Cleaver, Harald J. Thampson, and Robert G. Yeck, Stall -
Barns for D Cattle, U. S. Department of Agrieulture Informatien
0. 1233 May 1954, p. 16.
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A 1956 study ef building costs eonducted by Cornell University'
showved the eest of building a ene and ene-half stery laminated rafter
dairy barn from $233 te $716 per ecow, The average oest of the
oonstreotien, emitting the highest and lowest eost figures, was
$LOL per eow for an average of 35 eews per barn,

Many studies have been sendusted en dairy housing and laber
Tequired per ¢ow under variocus management systems. These studies
indicate a wide variation in efficiency betwesm farms,

Day, Amue, and Pend, in a study of the effeet of herd sise
oa dairy chore laber in stanchien barns, feuwnd inereasing effisiency
in the wee of laber as dairy herds were expanded frem 10 te LO
oows, A 10-cow herd required 132 hours labor per eew; a 20-eew herd
94 hours per eow; a 30-cow herd 82 hours per oow and a LO-eew herd
75 hours per oow.? ;

Milk and Milk Handling Systems
Today & dairyman has a cholce of several methods ef handling
nilk, hmuoa.ﬂh&whruﬁammnmdmm
tank, In stanchiem housing he can carry the milk to the milk heuse,
use & pipeline milker and bulk tank er he ean use a milk tranafer
system,

15, W. Warren, "Cost of Building Stall Barns and Pen Barns,® Fara
Department of Agricultural Eoonamies, New Yerk State
”;g Agrisuliure, Cormell mm.‘v. Ith‘-. N, Yoy Moo 212.

2., M, Day, H. J. Amue, and G, A, Pond, Effest of He

%;% Chore %bn. lnn;nu Agricultural Experiment Statiem, Bulletin
° [ ] 9 9’ ’o °
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The parlor system of milking has greatly redused the time
and effort needed to milk a herd of dairy ecattle, With this system
the eow comes to the man rather than having the man go te the eow,
There are four basis types of milking parlors in operatiom:
herringbens, walkethrough, U side opening, and inlins side epening,
Nearly all milking parlor systems provide for grain storage overhead,
Grain is moved to the eow by gravity er auger systems, ”

Brown, Snyder, Hoglund and Boyd® caleulated the distanse
walked by one man in milking 50 eows. When stepe-caving practices
were used, the operator walked 1,L69 feet in the double 5
herringbone; 1,797 feet in the double 3 walkethreugh; 1,167 feet ia
the 3=U side epenings and 2,263 feet in the 3-in-line side~opening
milking parlors, Dairymen using the herringbene systea milked at
an average rate of 735 pounds of milk per man hour with cows averaging
33.9 pounds of milk per cow daily. The rate of milking fer the other
parlor types were 519 pounds per man per hour with cews averaging
33.5 pounds per cow daily,

The study of operatiens and investments ef herringbone milking
systems, ocondusted by Hoglund, Boyd, and Synder,? showed that the
investment in a double 6 herringbone building, milking room, and milk
room equipment varied frem $12,000 to $1L,000 when all work was

1:‘. Brun, We W, mr’ C. R, nﬂﬂl“’ and J, S, m’ "Labor
Requirements for Herringbone and Other Milking Systems," Mischigan
Agricultural Experiment Station, Quarterly Bulletin, Vol. L1, Ne.
96’ May 1959. Pe 7ne.,

2c, R, Hoglund, J. 8. Boyd, and W. W, Snyder, "Herringbone and Other
Milking Systems = Opsrations and Investments," Michigan Agricultural
1959, Pe 1o
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contracted and the building was constructed of concrete block, When
the cost of a pole barn, eoncrete exercise lot, silos, and autematic
silage feeding equipment is added to this figure, the total
investment is $40,000, A dairyman must milk a larger number of
eows to justify this large investment,

Pipeline milking is another new technology that has redused
the labor requirement for milking the dairy herd., Pipelines are
almost always used in milking parlor systems, but their acceptanse
in cenventional barns has been slow, High cost of installation
1s the majer reason for this lag.

A study at Cornell Universityl reported the average
investment per cov for a pipeline milker for barns ranging from
L0 te L9 stalls as $70. The investment in a pipe line for the same
sise herd using a milking parlor was $3L per cow e only one-half
as high, As cow numbers are increased, investments per cow are
deoreased more rapidly with the milking parler than with a stall-barn
system, The average annual oest of eperating a pipe line milker
in a milking parlor was $3L5 per year. Herds, ranging frem 50 to
59 eows, were milked in the milking parlor at a cost of $5 per cow,
The %est of eperation in a stall barn was $710 per year for herds
of 50 to S9 cows. Annual cost psr eew was $12.2 Thess costs included
interest, depreciation, eleaning oompound, additional elestricity,
repairs, insurance, strainers and other supplies.

IB. F. Stantan, Pigum Hmnl_g_g,-lta Place on Your Farm, Cornell
University n Bulle Ko, 102L,, February 1959, p. 8.

2

B. ¥. Stantan, op. cit., p. 11.
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The Georgia Experiment Station reperted, the cost of
installing pipeline faeilities ranged from approximately £1,800 te
$3,000, depending en the eize o¢f barn and the make ef equipment
installed. The laber requirements fer milking were about four
ninutes ef laber per eow per day lewer for pipeline barms than
conventional stanchion barns. No significant difference was found
between laber requirements in a milking parler and a stanchien barn
with pipelins facilities, However, milking parlors eliminated much
of the stooping and lifting that is still present in steunchiom barns
with pipelime milking.l In this study, the savings in labor figured
at 1 per hour would pay for the eost ef the pipeline installations
in twe to four years. It should be noted that this study was made
with herds averaging 67 eows per farm that wers milked in shifts
in 24 te 30 cow stanchiem barns. These savings would be different
when applied te typical Michigan or Pennsylvania stanchion barns.

In the Cornell study, if labor were valued at $1.25 per
hour, $60 hours ef labor would have to be saved annually by the pipe-
line system to make it pay. Alternative uses of the labor saved,
ease of milking and quality of ths milk must be considered. An
inorease in herd size may be an impertant consideration in investment
in a pipeline milking system.

iJ. H. Padgett and ¥, L. Frasier, Economic Analysis of Impertant
Aspects of Dairy Farm Autemation, Geargia Agricultural Experiment
Station, Bulletin No. L7, November 1957, p. LS.




The cost of cleaning compound and of electricity for heating
extra hot water needed amounted to 29 to 35 percent of the annual

1 A nunber ef the farmers

eperating cost of a pipeline system.
interviewed in this study remarked that they weuld like to have a
pipe line, but thought they eeuld not justify the investment.

The transfer Iylt.nz of carrying milk from the eow in a stall
barn te the bulk tank shows premise, One farmer in this study had
been using a milk transferer and was well satisfied with it, This
systea is not as convenient as a pipe lins, but the initial investment

is much lower,

Systems ‘o_f Feed Band}gg and Manure Remeoval

Labor in feeding can be minimized in the leese-housing
systea by convenient arrangsment of sterage and use of mechanical
feeding equipment, Greater efficiency can be ebtainsed from this
squipment by using it year around under a storags feeding program.
Some dairymen self-feed silage from trench or bunker silos, This
system requires less investment, but ereates mare management
problems than a conventional tower silo system.

Hay ean be stored in baled or chepped ferm. The effisisncy
of a forage harvester ean be impreved if it is used te chop silage,

1. 7. Stanton, ep. cit., pp. 9 and 10.

2‘l'hia is a system where the milk is poured into a receiving pail in
the barn and pumped from this container through plastie hose to
the bulk tank,
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hay, and straw, In some installations, a hay barn is eonstructed
in the feed lot, Hay is placed in the barn and either hand er
self-fod to the cattle. These hay barns are well adapted for the
use of chopped hay and mechanieal drying systems, The hay may also
be stored in baled form and fed as needed,

Frequently, farmers convert an old dairy barn inte a hay
bara by bullding a feeding rack aleng or directly inside the
barn, Hay is threwn directly from the barnm into the hay rack. This
system works with chepped or baled hay.

The mechanical silage unloader and mechanical feeder have
reduced the laber required te feed silage te a dairy herd, A sile
unloader and mechanieal feeder, fer a 20 x 55 foot sile, requires
an investaent of about $2,900 with a total annual cest of $.35.1
A farmer would have to save ever $135 warth of labor to justify the
investment in this equipment unless the investment resulted in a
greater labor output per man, As more equipment is added to the
farm, the scale of business must be inereased er the labor feree
reduced, so that the additional income er savings in costs will pay
for the increased investaent plus a prefit te the eperator.

In the larger diameter siles, 20 te 24 feet, it Deoemes an
almest impessible job te hand unlead such large siles., It is alse
quite baszardous to olimb a silo ence or twice a day.

fé. R. Hoglund, M. L. Emmay, J. S. Boyd, and W, W, Snyder, "Ecenmics
of Tower and Bunker Siles,® Michigan Agrieultural Experiment Statien,
M Mh% Vol. ﬁl’ No, 2. Noveaber 1958’ Pe 12.
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Kew technologies have developsd which reduce the labor
required to care for eows in a stanchiem barn, The gutter eleaner
has reduced the labor needed to care for a dairy herd. A study
conducted by the Virginia Agricultural Experinent Station® shcws an
investment cost of {L0 per cow, The total annual eost ef eperating
the gutter eleaners ranged frem {L.73 per eow for 20 to 30 oew herds,
to $2.94 per cow for herds of LL to 72 cews. The average cost
for all farms in the study was $3.73 per cow,

In cemparing the costs of removing manure by mechanieal
campared to hand methods, the researchers concluded that laber would
have to receive $1,25 per hour to justify the use ef a barn eleansr
from am economis standpeint, However, there are other values that
must be considered in the purchase of a barn eleaner. This equipment
reduces the drudgery of the work thus making it possible to ebtain
and keep highsr quality hired labor,

Manure removal is ene of the less desiradle and time
eonswming jobs on a dairy farm. A loose~housing system permits the
use of ughmical equipment to perform this job, A tragtor, equipped
with a hydraulic manwre loader, ¢an grestly reduce the time and |
effert required to remeve the manure frem a pen barn, In a Wisconsin
dairy barn study,? using hand methods, eight percent less laber was
required twmormvdinapenhnthnhaeomnti@

1!1.' Lee Chambliss Jr., "The Econmmics of Mechanieal Dairy Barn
Gutter Cleaners,® Virginia Agricultural Experiment Statiem, Bulletin
506, April 1959, p. 11.

2‘!18“ and Bm, op. 2&., pPe %
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stall barn, It is important that the loafing area bLe as free of
pests and ether cbstacles as possible to aid in the ease of removing
the manure, In a Michigan .t.ndy,l one man en a tractor equipped
with & hydraulie manurs loader, and one man with the aid of two
tractors and two spreaders were able to clean a LO x 50 foot barn
in less than eight hewurs.

The advantages of manure removal in a leese-housing system
ares (1) the manure is hauled out about twice a year, This eliminates
the need eof hauling manure daily as is customary in stall barns,

(2) the manure contains mere plant mutrients because the liquids are
absorbed in the bedding, resulting in lsss loss of nitrogen.

Seme disadvantages ef nnur- handling in loose~housing barns ares
(1) bauling manurs may conflict with ether spring work, (2) seraping
the manure from the ecncrete area ean be a problem in winter under
freesing conditions, Toe often farmers are lax in keeping the cews
bedded and the concrete area clean, This is a major reasen why some
milk markets do not accept or appreve ef a loose-housing system of
dairying.

Dairymen gsan choose from several alternative metheds ef
housing dairy cattle. They can use sonventiemal stanshiom housing,
loose housing with a milking parlor, emmbination locee housing and
stanchien barn, er a stanchion barn with a milking parler,

Several alternative methods ef milk handling are available
to the dairyxen., They can earry the milk in pails, use a pipe line

1, r, Cargill and N. P, Ralston, "Loose Housing for Dairy Cattle in

Steel Buildings,® Michigan Agricultural Experiment Station, Quartsrly
Bulletin, Vol. 38, Ko. 1, 1955, p. 1S.
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milker or a milk transfer system. If they prefer to use a milking
parlor they have a choice eof the herringbone, walk-through, U side
opening, or ineline side opening milking parlors.

Hay may be fed in bales or chopped form. It may be fed in
hay racks along the side ef the barn or in special hay barns.
Silage may be fed by using a mechanical silage unloader and a
mechanical bunk feeder or it can be self-fed from a bunker silo.

Manure may be remeved from stanchion barns by meshanieal
gutter cleaners or in loose-housing by a tracter equipped with a
hydraulis manure loader.

A dairyman should study the alternative methods of
housing, feeding and milk handling ecarefully before making a
desision as to whish systems to use on his farnm.



CHAPTER IV
REVIEW OF RESEARCH ON LCJSE AND STANCHION HOUSING

Many studies have dealt with loose housing and milking
parlor, and stanchien barn systems, Angus and Barrl revieved
approximately 140 references relating to this subject. Mest of
these studies showed a saving in milking time when using milking
parlors campared to stanchiea barns,

A study by Jarvesoo, Moser, and Gray2 showed an average
milking time of 3.79 lin_ntu per cow in the milking parlor as
eompared to 5.57 ninutes per cow in the stanschion barn, Washing
and setting up the equipment required 2,53 minutes per cow in the
loose housing system and 1,53 minutes per cow in the stanchien barn,
Carrying milk required .16 minutes per cow in the parler compared
20 1.91 ninutes per cow in the stanchiem barn. The total milking
tize required per cow for the milking parlor was 6,48 minutes and
9,06 minutes for the stanchiom barn,

A similar study by Baker and Bailey? showed 6.6 minutes per
cow milking time for both stanchien barns and milking parlors. This
study reperted .9 minutes per cow in stanchion barns and .8 minutes
per cow in pen barms for ecarrying the milk from the cew to the milk

1‘!!8“' and Barr, 9P g-_&o

zm.nr Jarvesoo, Roy E. Moser, and Leo R, Oray, Pen and Stanchion
Barns, Daily Chore Time Camparisons, University of Massachusetts,
Agricultural Experiment Station, Bulletin 483, 1955.

3R, M. Baxer and R, A, Bailey, Plan Da;g Chores, Chie Agricultural

Experiment Statien Research Bulletin 706, 1952.
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house, It teck 2.1 minutes per eow in the stanchion barm to care
fer and clean the milking equipment, This same task consmmed 2,7
minutes per cow in the pen barns. According to this study, the
eompletes milking operatié took 9.6 minutes per eow in the stanchien
barn cempared to 10,1 minutes per c¢ow in the milking parlor,

In a Wisconsin milking roca study conducted during 1949,1
lollenduirodtonnkminnningpulorsmu
eonventienal barns. Twenty to 25 cews were milked per man-hour under
varying routines in the several milk roems,

Research in labder requirements fer milking was also conducted

by Dedd? in England, Bettenany,’ Cullity,! and Scott and Scett® in

6

Australia and by Whittleston™ in New Zealand, These studles report

high milking rates and low labor requirements fer milking parlers.
Brown! reported an averags milking rate with eme operator for the
double k, double 5 and double 6 herrin:bone milking parler as L0, ki,

Is. A, Witzel, ;h-_ogfu in Milking Parlor Research, University ef
Wisconsin, mimeeo., 1751.

2§, H, Dedd and A, S. Poet, "Experiments on Milking Technique,®
Journal Dairy Research, 1531, 1947,

3R, A. Bettenany, "Rate of Milking with Machines," J. Agr. W.
Australia, 271160, 1950,

by, cullity, *Rate ef Milking Machines,® J. Agr. W Australis,
26199, 19L9.

5W. I. Seott and D. R. Scott, A Survey of Machine Milking Techniques

in N.S.W, Xew Wales, Dept., ef Agri., Divisiem of Dairying, P.C.
50, 1951.

64. 0. Whittleston, and C. How, "A Survey of Maghine Milking,®
New Zealand J. Agr., 73:Ll1, 19L6.

78, A. Brown, W, W. Snyder, C. R. Hoglund and J. S. Boyd, "Labor
Requirements for Herringbone and Other Milking Systems,® Quarterly
Bulletin, Michigan Exp. Station, Vol. L1, No, k, May 1959, p. 920.
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and LS cous per msn hour, reapectively.

A time-travel study of 55 Kentucky dairy barns was conducted
by Byersl from 15L3 to 1952. Dairy chores averaged 120 hours per
eow anmually in five conventiomal tarns., Sixteen walk-through milking
parlor systems aversged 75.2 hours per cow anmually. A syn‘hesised
routine for conventional barns required 77 hours per cow annually
while the walk-through xilking parlor required only 51.3 hours.

In & stop-watch study in 1952, Shute? found loose housing
required 69.k hours per cow annnally, compared to 80.L hours in
conventional barns. 4ll chores except Iooding required less time
in loose housing. Shute concluded that locse housing took less
lador and physical ability.

Angus and Barr) conclude that locse hovsing saves about
20 percent in terms of labor and 30 percent in tsrms of travel.
Sevings are made in milking, feeding, bedding, and cleaning time.
Savings in cleaning are questionable because soms investigators
canpared manual manure handling methods for conventional barns with
mechanical methode in loose housing., Travel savings were indisated
for each job except dedding.

Labor was easler, less fatiguing, and took less physical
stamina in loose housing with elevated milking romms. The most genmersl

10. B. Byers, Effcct of Work Methods and Tes on Build
Costs and Laber Lilficiency for L tucky Agriculi
periment Station, Bulletia 5.7, 1550,

%), A Shute, A Comzarison of Pairy Cattle Labor Requirements for
Stall and Looss Housing barns, University of Minnesota, mimee., 1952.

3Angul and Barr, op. cit.
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comment en working conditiens was that loese heusing milking roems
were cold,

Daily manure handling was redused in leose housing, and
ehore ladbor, particularly feeding and cleaning, was more flexibls,
neking labor erganisation easier,

Witsel and Heizerl at Wisconsin kept records on milk
production for nine years on a stanchien and a loose housing barm,
The daily average milk production per cow in the stanchioa barn
was 38,1 peunds of milk with 3,6 percent fat or 35.8 peunds ef milk
on a L pereent fat basis, The leose-housing herd averaged 38.1
pounds ef milk with 3.6L fat or 36.1 peunds of milk en a L pereent
fat basis, This study showed that herds produce equally well in
warm stanchion barns and in loose~housing barns., There was ne
observad relationship between low temperature and milk produetiem.
High quality milk was prodused in both systems. Feed requirements
per pound of milk were essentially the same for both barns,

Jarvesco, Moser and Gray? report a total feeding time of 1,55
nimites per esw per day for leese housing barns and 3,22 minutes
per esw per day for stanchien barns, This ineludes feeding hay, silage
and grain, Baker and Bailey} report a feeding time of 3.1 minutes
per cow per day fer stanchion barns and 3.0 minutes per sow per day

1.‘.’». A, Wiczel and E, X, Heizer, Loose Honsins or Stanchion %E Barns,
University ef Wiseconsin Agricultur riment Station,

503, 1953, ,

2 Jarvesoo, Hoser, and Oray, op. cit.

3Baker and Bailey, op. sit.
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for leese-housing barns,

Angus and Barr! made the follewing conclusiem: "Feed
consumptien-nilk produstion research has been carried eut by
eentrolled expsriments reasonably alike im desizn., Investigaters
repert that mere reughage was consmmed by leose~hewsed herds, dbus
differences were small in terms of TDN. Although some investigaters
found higher feed effisiencies in lecse housing and others fewnd the
Teverse, the range of results is remarkably marrew, Feed efficieney
appears about equal in beth systems and thus is apparemtly met
related to bara type. Reserds shewed that low air temperature had
very 1ittle effeet en milk production when eows were clean, dry,
free from drafts, and free to exercise.® |

Differenses in basteriological quality of milk preduced in
leose and esonventiomal housing were small, BSatisfastery quality
was ebtained in beth systems,

A nmmber of these studiss were made before the sile wmloader,
autematic bunk feeders, and herringbeme milking parlers had
appeared on the soene, With these mew technolegiss, feeding time
bas been greatly redused in the lecse-housing system.

Research has shewn that locse hewsing requires mere bedding
than stanchiem barns, but there is 1ittle agresment as te hew much
bedding is needed. Estimates range frem 100 te 3402 pereent of the
comventienal barm requirement.

immm,gg.gg.

2ungus and Barr, ep. oit.
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Woodward's® study in 1918 reperted 8.3 pounds of straw per
eow per day fer leose housing and L.9 pounds ef straw per day fer
eonventienal barms, Asserding te Graves'? study, lesse howsing
requires 15-25 peunds ef strav per sew per day campared to 8-12
pomds for eonventiemal barns. A stuly by Brown’ in Michigan
reperts 8-15 pounds of straw per cov per day for loose housing an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>