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ABSTRACT

A STUDY OF DAIRY CHORE LABOR UNDER DIFFERENT
SYSTEMS OF FREE-STALL HOUSING

by D. Lyall MacLachlan

Sixteen dairy farms, with herds ranging from 50 to
125 milk cows were selected throughout the state of Michigan
for this labor study. On all farms the dairy housing was
either new or had been recently remodelled to include free-
stalls, milking parlors, and silage storage with feeding
facilities. Eight of the farms had installed a liquid
manure system while the remaining eight used a conventional
manure handling method. Three types of free-stall housing
known as open-lot, cold-covered, and warm enclosed were
examined.

Objectives of this study were:

1. To determine advantages and disadvantages of the
different systems of free-stall housing for dairy
cattle, and more specifically to compare labor
requirements for farms which fed silage outdoors
with those where silage was fed in the barn.

2. To evaluate different milking parlors and the

potential of liquid manure handling in both open-
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lot and covered systems of housing from a labor

standpoint.

During the fall and winter of 1966-67, one day a
month was spent on each farm to observe and record the time
spent doing the different chores associated with the milking
herd.

Results of this study indicated that 55 percent of
the total chore time for the milking herd was spent milking.
With one person working, the double four herringbone parlor
had the highest milking rate in cows milked per man hour.
The double eight herringbone parlor, which is always a two
man operation, was second to the double four herringbone in
labor efficiency.

The total chore time for the milking herd ranged
from 27.9 to 55.1 man hours per cow per year. When compar-
ing inside feeding to outside feeding without regard to
manure handling, there was a saving of some three man hours
per cow per year in favor of inside feeding.

Inside feeding with liquid manure handling was the
most efficient, while outside feeding with liquid manure had
the highest labor requirement. On a per cow basis there was
a difference of ten man hours per year. However, there was
no difference in manure handling when compared without regard
to the type of housing. To achieve maximum labor efficiency
in covered housing liquid manure should be given considera-

tion as a component part of the system.
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INTRODUCTION

Each year the number of Michigan dairy farms con-
tinues to decline while those remaining expand into larger
units. However on many of the larger farms the labor force
has remained constant or decreased as the milking herd
increased in numbers and production. New labor saving equip-
ment and cow handling systems have greatly increased such
ratios as cows per man and pounds of milk sold per man.

The introduction of machine milking was one of the
earliest technological changes, where hand labor was re-
placed by a machine. Improvements of the basic machine have
resulted in today's milking machines which are dependable
and efficient. The idea of handling cows in loose housing
was an advancement because it permitted the cow to come to
be milked or fed rather than the operator going to each
animal individually. This system of cow handling worked
well with parlor milking and labor efficiency was increased
further with the introduction of the herringbone parlor to
Michigan in 1957. Mechanized silage feeding for both hay-
lage and corn silage has resulted in reduced labor require-
ments for both storing and feeding these forages. The
introduction of free stalls has produced cleaner cows with

less bedding.



Presently, Michigan dairymen are building several
types of loose housing for dairy cattle. These can be
grouped into three basic systems: open-lot, cold-covered,
and warm-enclosed free-stall housing. The open-lot system
includes a free stall barn, feeding facilities and a milking
unit. In this system each building is separate and the cows
move from one to other across an open paved lot. The cold-
covered system includes free stalls, silage feeding and a
milking unit all under one roof. The loafing and feeding
area is designed to approximate outside temperatures and
ventilation is by natural air movement. The warm-enclosed
system is similar in layout of free stalls, silage feeding
and milking unit, but differs in that insulation and mechan-
ical ventilation have been installed to maintain a desired
inside temperature and humidity irrespective of outside
climatic conditions. \

The consistency of manure in free-stall housing is
altered because much less bedding is used than in ordinary
manure pack system. This sloppy manure coupled with trend
to larger herds is making the disposal of animal wastes a
major problem. Many dairymen are considering the handling
of manure in a liquid form as a possible solution.

The major purpose of this study was to determine
advantages and disadvantages of the different systems of
free-stall housing for dairy cattle, and more specifically,

to compare labor requirements for farms which fed silage



outdoors with those where silage was fed in the barn. Other
reasons for the study were to evaluate different milking

parlors and the potential of liquid manure handling in both
open-lot and covered systems of housing from a labor stand-

point.



REVIEW OF LITERATURE

Several investigators have reported on the labor
requirements for individual dairy chores, but no research
has been conducted on comparing the labor efficiency for
different types of free-stall housing. Today's dairyman is
faced with a labor shortage and increasing land prices, but
these problems are not peculiar to these times as many
agriculturists are inclined to believe.

In 1905 Fraser (8) reporting on the advantages of
open housing over stanchion barns made the following comment.

On many dairy farms the question of getting suf-
ficient help is becoming such a problem as to
interfere seriously with this branch of agricul-
ture. As it seems to be the opinion of the
majority of people who have practiced this
method, that it saves labor, this is one of the
strong points in its favor. Since land is becom-
ing so high priced no farmer can afford to allow
any fertility to be wasted and by this method all
the liquid is saved as it is absorbed by the bed-
ding.

Although the above statement was made over 60 years ago it

is still applicable today.

Milking Systems

Both from a labor and profit standpoint, the chore
of milking is one of the more important jobs on a dairy farm.

During the twentieth century great strides have been made to



replace hand milking with machines; so that today several
systems of machine milking are available to dairymen. A
comparison of different milking systems by Meek (20) indi-
cates capacities of 25.4, 20.6, 19.8, and 15.4 cows per man
hour for parlors, pipelines, dumping stations, and buckets.
The latter three refer to milking in a stanchion barn. The
general labor saving of parlor milking have been pointed
out by Meek and other researchers, but here again there is
considerable variation within parlors.

Brown et al. (4) in 1959 found the double-3 walk
thru, 3-u side opening, 3-in-line side opening parlors
required 23, 43, and 71 percent more time than a double 5
herringbone to milk the same number of cows.

Chambliss (5) reported that the herringbone system
required 1.1 fewer man minutes per cow per day than other
parlors.

The principal features of the herringbone parlor
were developed by W. L. Boyce of New South Wales, Australia
in 1910 (7). 1In his system of echelon stalls the cows were
angle parked on two slightly raised parallel platforms sep-
arated by a passage in which the milkers worked. As time
passed its popularity waned mainly because this system was
inconvenient both for handmilking and handstripping which
were regarded as essential in the early days of machine

milking.



A farmer named Ron Sharp of New Zealand in 1952
adapted his walk-through parlor into what was to be known as
a herringbone parlor. The first herringbone milking system
constructed in the United States was patterned after the
double 8 parlor used in New Zealand. This was in the early
part of 1957 and by the end of 1958 there were at least 80
herringbone systems in Michigan either in operation or in
some stage of construction (1l1).

Early reports varied considerably in the number of
milking units one could handle satisfactory in the herring-
bone parlor. At first there was a wide range from 3 to 8
units but, it was soon realized that 4, 5, or 6 units per
man were more suitable. An Indiana study (22) showed that
one man can milk almost as many cows with a double 4 herring-
bone as with a double 5 or 6 herringbone parlor. Later
studies also demonstrated the double four herringbone parlor

to be a suitable one-man operation.

Free-Stalls

Free-stalls were first used by Adolph Oien of
Snohomish County in the state of Washington in 1960.
Hoglund et al. (12) found there were only 20 free-stall
units in operation in Michigan in 1963, but since then their
numbers have rapidly increased. Researchers Jongenson (13),
Maddex (18), and Schmisseur et al. (24) estimated bedding
requirements were reduced by 75 to 80 percent with free-

stalls over loose-housing.



In a study of Indiana farms Wadsworth (27) concluded
that the installation of free-stalls saved 2.7 hours of
labor per cow per year for farmers who had previously used
loose housing and 6.5 hours for those who had previously
used stanchion barns. Over one-half of the time saved when
switching from a stanchion barn was the result of reduced
manure removal time. Most of the labor savings for farmers
putting free-stalls in former loose-housing sheds was caused
by reducing bedding time. However in aﬁother study Purdue
University (25) obtained labor requirements of 2.9 to 3.0
man hours per cow per year for free stalls as against 1.9
to 2.3 man hours per cow per year for loose-housing. It was
concluded that scraping the alley daily or twice a day

accounted for this difference.

Silage Feeding

In Michigan, there has been a trend to more loose-
housing for dairy cattle, coupled with a marked increase in
silage feeding, both corn silage and haylage. Feeding
silage in the loose-housing system usually involves the
supervision of machinery while in many stanchion barns, the
silage is handled manually.

Ronnfelt (23) states when silage is the only rough-
age for cows, three times as much weight was handled as when
hay alone was fed. However, a silage feeding program is
preferred by most dairymen because of easier handling and

mechanization possibilities.



In a study (17) of 17 New York State farms which
used a high silage feeding, almost all farmers listed mecha-
nization and efficiency, as the two important advantages of

silage feeding over other systems of forage handling.

Manure Handling

The introduction of free stalls to dairy cattle
housing created new problems in manure handling which have
resulted in much interest in liquid manure. Most popular
articles on liquid manure advocate labor saving as one of
the main advantages of this system, in spite of the fact
that little research has been done on the labor requirements
for liquid manure as compared to other manure handling
methods. 1In the popular articles a clear distinction may
not have been made between convenience and actual labor
saving. Speicher (26) and Maddex (19) of Michigan State
University reported savings of about 5 minutes per week per
cow for liquid manure handling over built-up manure pack.

Some dairymen of European descent in the states of
Ooregon and Washington have used liquid manure systems for
their dairy cattle with favorable results for many years.

It is reported that one can pump and spread the manure from
120 cows accumulated over a three week period in one day (1).

Irwin and McKee (l14) describe the herringbone parlor

and loose housing arrangement as a major new technology in

milk production. It usually requires a large new investment



in milking facilities but reduces the amount of labor

required per cow.

L.oose-Housing vs. Stanchion Barns

Research comparing the labor requirements for loose-
housing and stanchion barns have shown a reduction in man
hours per cow in favor of loose-housing. Barr (3) concluded
that work in the loose-housing barn appeared to be less
tedious and tiring than similar chores in a stanchion barn.
Stooping and carrying milk were involved in the milking
chores in the stanchion barn and not in the loose-housing
barn. It was also noted that less travel was required to
perform chores in the loose-housing barn than in the stan-
chion barn.

A labor analysis survey at the Chore-Boy Demonstra-
tion Farm, Indiana in 1961 determined the milking operation
and materials handling accounted for 57 percent and 24 per-
cent of the total chore time (2). This was a loose-housing
and milking parlor arrangement. Care of dry cows and young
stock were included in this survey. With a high degree of
mechanization on this farm only 3 percent of the total chore
time was required for feeding hay and silage.

Metzer (21) found stanchion barns to require 84
hours of chore labor per cow per year as compared to 67
hours for cows in loose-housing barns.

A wider spread in labor réquirements was established

by Jarvesoo in a study of five stanchion and five pen barns
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in the State of Massachusetts. The hours per cow per year
were 120 and 82 respectively, which is a saving of 32 per-
cent in favor of pen barns (15).

A detailed ten year study comparing loose-housing
and stanchion barns for dairy cattle was conducted at the
University of Wisconsin between 1941 and 1951 (10). Results
from this study showed a labor saving of 35 percent in favor
of loose-housing when an elevated stall milking parlor and
pipe line milking machine were included.

A more recent project was carried out in New York
State where the chore labor for 17 stanchion barns was com-
pared with an equal number of free-stall barns (16). The
free-stall barns were equipped with herringbone parlors and
used a high silage forage program. Labor requirements
obtained were 76 hours per cow per year for the conventional
chore system and 43 hours per cow per year for the free-

stall barn, herringbone parlor, high-silage chore system.

Effects of Herd Size

Regardless of the systgm of housing used, for most
chores the average time on a per cow basis is effected by
herd size (9). The time for an added cow is generally less
than for the average cow presently in the herd. With most
chore tasks the time required can be divided into fixed and
variable. A dairyman with a small herd should devise a

chore routine so that the different tasks have a low fixed
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time. A Minnesota study in 1959 of some 90 farmers deter-
mined the amount of labor used annually for chore work in
dairy herds of different sizes. Labor requirements ranged
from 131.9 hours for a 10 cow herd to 75.2 hours for a 40

cow herd (6).



EXPERIMENTAL PROCEDURE

Types of Dairy Cattle
Free-Stall Housing

By 1966 three different types of free-stall housing
for dairy cattle were being constructed by Michigan dairymen.
These systems are known as the open-lot, cold-covered, and
warm-enclosed free-stall housing.

The open-lot housing, which is the oldest of the
three, has evolved from the former loose housing barns.

Here the cattle are housed in an open front free-stall barn.
Silage is fed in a bunk out in the paved yard. Often, par-
ticularly in older installations, a separate front feeding
hay barn is included. The milking unit is usually located
nearby in a separate building. Manure is usually handled in
a conventional manner where it is scraped and loaded by a
tractor into a spreader to be hauled to the field. When
liquid manure is used the manure tank is located under part
of the paved yard. Here the manure is agitated by some
mechanical means and is pumped into tanks to be spread in
the field as a liquid.

In the cold-covered free-stall barns all units are
enclosed under one roof, so that the cows are never exposed

to the weather. Temperatures and humidity are controlled by

12
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natural ventilation as the roof eaves and ridge are usually
open to allow sufficient air movement. In summer when more
air movement is necessary doors are opened on the rear side
and ends of the barn. Corn silage and haylage are usually
the only forages fed as no provision is made to store or
feed dry hay with this system. Freezing will occur in this
barn during the winter when the outside temperature drops to
about 0°F or below. If liquid manure handling is uéed, the
manure pit is installed under the barn so that manure from
the alleys can be scraped directly into the pit. The pit
extends out past the walls of the barn where the agitating
and pumping are done.

The warm-enclosed free-stall barn is very similar
in layout to the cold covered free-stall barn. But here
insulation is provided in the walls and ceiling along with
mechanical ventilation to control temperature and humidity
inside regardless of outside weather conditions. Under
proper operating conditions freezing will not be a problem
in this building during Michigan winters. Also during hot
summer weather cooler temperatures are possible inside which
provide more comfortable conditions for the animals. Warm-
enclosed housing provides more moderate conditions for the
animals both in summer and winter. Liquid manure handling
is often included in this type of housing, although other

manure handling arrangements can be used.
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Selection of Farms for Study

By the summer of 1966 several cold-covered and warm-
enclosed free-stall dairy barns had been recently built in
the state of Michigan. There were many open-lot free stall
operations, some of which had been built recently and others
that had been operating for some time. 1In order to compare
labor requirements and operating advantages of outside
silage feeding with silage feeding in the barn eight free-
stall barns were selected where silage was fed in the barn.
Five of the eight selected were cold-covered free-stall
barns while the remaining three were warm-enclosed free-
stall systems. The eight selected farms were widely scat-
tered over the state. Climatic conditions vary greatly in
Michigan with the winters becoming more severe as one travels
from south to north in the state. Such a scattering of the
selected farms was desirable because it allowed observations
to be made on the same kind of barns when used under differ-
ent climatic conditions.

County agents assisted in locating eight open-1lot
free-stall systems to compare with the previous eight farms
selected. Attempts were made to select only new installa-
tions of comparable herd size in the same general locality.

The farms where silage was fed outside are designated
by the numbers 1 to 8, while those which fed silage in the

barn have letters A through H. Throughout this thesis the
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farms in this study will be referred to by these letters and

numbers.

Table 1. Herd size of selected farms

Number Number

Outside Feeding of Cows Inside Feeding of Cows
Farm 1 50 Farm A 50
Farm 2 65 Farm B 60
Farm 3 70 Farm C 60
Farm 4 70 Farm D 65
Farm 5 80 Farm E 70
Farm 6 110 Farm F 80
Farm 7 115 Farm G 95
Farm 8 120 Farm H 115

The farms where silage was fed in the barn tended to

have slightly smaller herds than those which fed silage out-

side, but in general it was felt that the two groups were

comparable with

Besides
farms were also
manure handling

systems.

respect to cow numbers.
comparing inside and outside feeding the
chosen to evaluate liquid and conventional

systems for both inside and outside feeding
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Table 2. Manure handling system

Outside Feeding Inside Feeding

Number Manure Number Manure

Farm of Cows System¥* Farm of Cows System¥*
1 50 Con. A 50 Con.
2 65 Con. B. 60 Liqg.
3 70 Lig. C 60 Liqg.
4 70 Lig. D 65 Liqg.
5 80 Con. E 70 Liqg.
6 115 Liq. F 80 Con.
7 120 Con. G 95 Con.
8 125 Con. H 115 Liqg.
*Con. = conventional manure handling; Lig. = liquid

manure handling.

In this study four different comparisons were made
to evaluate conventional and liquid manure handling under
both inside and outside feeding conditions.

1. Liquid and conventional manure handling for

inside feeding.

2. Liquid and conventional manure handling for

outside feeding.

3. Liquid manure handling for inside and outside

feeding.

4. Conventional manure handling for inside and

outside feeding.
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Table 3. Number of farms according to feeding arrangement
and manure handling system

Outside Feeding Inside Feeding
Conventional
manure handling 5 3
Liquid manure
handling 3 5
Total 8 8

Farm Visits

The 16 farms selected for this study were visited
during the month of August 1966 when the objectives of the
project were explained to the owners. All agreed to cooper-
ate in the project and supply any information which would be
required. One day a month from August through February was
spent on each farm. It was customary to go to the farm in
mid-afternoon and to remain on that farm until the evening
chores for the milking herd had been completed. The follow-
ing morning was spent on the same farm until one complete
day's operation had been observed. At each visit the dif-
ferent daily chores required to care for the milking herd
were observed, timed, and recorded.

Chores which required 30 minutes or less were timed
on a stop watch to the nearest half minute. Operations such

as milking which are of longer duration were timed on a
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wrist watch to the nearest minute. Often it was necessary
to run two stop watches at the same time as two different
chores were being performed simultaneously.

On each visit several interesting comments were made
by the operator with regards to problems or successes he had
experienced with dairy operation in the weeks since the last
visit. Such comments and replies to particular questions
were also on the back of each chore sheet. All operators
were willing to discuss frankly weaknesses or strong points
in their dairy operation. Many were anxious to have un-
biased suggestions about their particular problems and
future plans.

A sample of the chore sheet which was completed at
each farm visit is shown in Appendix A.

At one visit during the study an attempt was made
to be present when chores such as grinding feed and hauling
manure were done. On many farms these are not regular
chores but done every few days. Since manure handling
requires considerable time on any dairy farms, each operator
kept a record of the time spent loading and hauling manure
for a period of three months. Operators also kept a record
of the bedding requirements and the time spent putting bed-
ding in the stalls. Eleven of the sixteen farms used saw-
dust for bedding while the remaining five farms used straw
either chopped or baled for bedding. The recorded times for

bedding included bringing the sawdust or straw to the barn
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as well as placing the bedding in the free stalls. Sample
sheets used by the operators to record manure handling and
bedding operations on their particular farm are shown in
Appendices B and C.

For each farm visit the milk sales slips for the
previous month were recorded. The number of cows milking at
the time of visit was also recorded. With this information
the producing level of the herd could be calculated. A
sample milk sales record for any one of the farms is shown

in Appendix D.



RESULTS AND DISCUSSION

Collecting Cows to Holding Pen

When free stall housing and a milking parlor are
used for handling the milking herd one of the first func-
tions to be completed at chore time is that of collecting
the milk cows into the holding area next to the parlor. On
many farms this chore is performed by one man while in other
cases it is a two man job. If dry cows and heifers have to
be separated from the milking herd going into the holding
pen this usually necessitates having two people. Most
dairymen prefer to allow only milking cows to go through the
parlor because they feel that other animals going through

the parlor reduces milking time efficiency.

Table 4. Time required to bring cows to the holding pen
when outside feeding is used

Farm Number Time/Milking

Number of Cows (minutes) Sec./Cow
1 50 9.0 10.8
2 65 11.06 10.7
3 70 9.3 8.0
4 70 23.4 20.0
5 80 6.2 4.6
6 110 13.4 7.3
7 115 12.0 6.3
8 120 7.6 3.8

Average 11.6 9.1

24
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On a per cow basis farm 4 required the most time,
almost double any other farm in the group, to bring cows
into the holding area. The reasons for this extra time on
farm 4 are three fold.
1. Cows had access to a 3 acre field which made it
necessary to gather the milk cows over a larger area.
2. Dry cows and heifers had to be separated from the
milk cows before going into the holding pen.
3. Design of the holding pen was such that cows could
slip by without entering, especially when only one

man was present.

Table 5. Time required to bring cows to the holding pen
when inside feeding is used

Farm Number Time/Milking
Number of Cows (minutes) Sec./Cow
A 50 4.3 5.2
B 60 2.3 2.3
C 60 3.0 3.0
D 65 5.2 4.8
E 70 5.3 4.5
F 80 3.8 2.8
G 95 10.3 6.5
H 115 6.3 3.3
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Farm G required considerably more time to bring cows
to the holding pen than did the other farms. This was due
to too small a holding pen which was enlarged at each milk-
ing by using an extra gate temporarily joined to the holding
pen gate. Even then it was difficult to squeeze all cows
into the holding area. This procedure required two men and
greatly increased the total time required to bring cows to
the holding area.

Figure 4 depicts the time in seconds per cow which
were required to bring the milking herd into the holding pen
on the different farms. A simple linear regression line was
applied to each group but when tested for the effects of
scale neither was found to be significant. However, the
results would indicate economies of scale are present when
an outside feeding system is used. With inside feeding the
results of this study suggest that size of herd above 50
cows had little if any effect on the per cow collecting time.
The above graph shows it consistently took longer to collect
cows which used an outside feeding system as compared with
an inside feeding arrangement. The average time per milking
for outside feeding systems was 11.6 minutes as compared to
5.1 minutes for the inside feeding group. On a per cow
basis the outside feeding herds required 9.1 seconds as

against only 4.1 seconds for the inside herds.
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The reasons for differences in time to collect cows
were:

1. In the open lot system cows had to be collected from
a large area which in many cases included a 2-3 acre
field as well as a paved barn yard.

2. With the covered system the cows are near the holding
pen and at most had only to be brought the length of
the barn.

3. Dairymen who used the open lot system more frequently
ran dry cows and heifers with the milking herd and

these had to be separated from the milking herd.

Preparing Milk Equipment

The preparation of milking equipment involves bring-
ing the units from the milk house into the parlor and con-
necting the hoses to the milk and air lines. It is also
necessary to switch the milk line from the wash tank to the
bulk tank. A new filter or filters are installed the begin-
ning of each milking. These filters are disposable and as
such are replaced new for each milking. With most new
installations the filters are placed either in the milk line
near the bulk tank, or directly at the end of the line in
the tank. Two of the sixteen parlors used a milking system
where there was a separate filter for each milking unit.
Often during the course of the milking these filters would

become blocked and new filters would have to be installed
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before milking could continue. 1Installations which used
filters placed in the line seemed to be the most satisfac-
tory as regards labor efficiency.

In most parlors small hoses with warm water were
used to wash the cow's udder. Generally there was a means
for automatically adding a small amount of disinfectant to
this water. Four of the farms used a pail with warm water
plus disinfectant to wash cow's udder with either a sponge
or a cloth. It was necessary to get clean water several
times during the course of a milking because water quickly
became cool and dirty. The hose system required more water
but it was a more sanitary and satisfactory method of wash-
ing cows prior to milking.

The different times required to prepare equipment
for morning and evening milkings were recorded for each
visit. On most farms there was little difference between
the two milkings as to the time required. However on two
farms the units were not removed from the parlor at night.
This meant that a much shorter preparation time was required
in the morning.

One half of the farms in the study used a double
four herringbone milking parlor. The average time required
to prepare milking equipment was 6.3 minutes in the morning
and 7.0 minutes at night. On these eight farms there was
little difference between the morning and evening times, nor

was there a great difference between farms. The preparation
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of the dairy equipment accounts for only a small percentage

of the overall chore time.

Table 6. Preparing milking equipment

Farm Parlor A .M. (minutes) P.M. (minutes)
1 D-4H* 5.5 5.6
3 D-4H 8.3 11.0
5 D-4H 7.0 8.8
8 D-4H 5.8 5.2
C D-4H 7.8 7.2
E D-4H 4.8 5.5
F D-4H 5.4 4.5
G D-4H 5.5 8.0
Average D-4H 6.3 7.0
2 D-6H 14.7 15.6
7 D-6H 10.6 9.8
Average D-6H 12.6 12.7
H D-8H 12.0 12.8
6 D-8H 3.2 12.0
Average D-8H 12.4
A D-3H 5.6 5.5
D Single 4
side opening 10.3 5.3
4 Single 4
side opening 3.2 9.3
B Double 2
side opening 6.2 7.8

*D-4H: double four herringbone parlor.
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With the two farms where double six herringbone
parlors were used it required approximately twelve and a
half minutes to set up milking equipment. This was about
double the time of the farms which used double four herring-
bone parlors. Here both morning and evening preparations
required close to the same time.

Farms 4 and 6 used a double eight herringbone milk-
ing parlor. The morning preparation of milking equipment on
farm 6 required only about one-quarter as long as that
required at night. This was due to the fact that following
the evening milking on this farm the milking units were
rinsed and left in the parlor over night. This meant that
in the morning the units were already assembled in the par-
lor. Farms with double eight herringbone parlors also used
approximately 12.5 minutes to assemble equipment. All her-
ringbone parlors in this study used one unit for every two
stalls.

Only one farm in the study used a double three her-
ringbone parlor, and the set up time was about 5.5 minutes
for each milking. This was in line with the double four
herringbone parlors.

Oon farm 4 the milking units were not removed from
the parlor after the evening milking and this again accounts
for the short preparation for the morning milking.

One farm had installed a double two side opening

parlor. In this parlor four milking units are used and the
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preparation time is comparable to other parlors using the
same number of units.

The preparation time for milking equipment was small,
regardless of the type of parlor when compared to the total
time spent with the dairy herd. On all farms the equipment
was handy and supplies convenient so that the amount of
travel and time were kept to a minimum. With one trip from
the milk house to the parlor, the operator on farm 5 was
able to take all four units. This man made only one trip
between milk house and parlor either when setting up equip-

ment to milk or taking it from the parlor after milking.

Milking

From both a labor and financial standpoint, milking

. ~ . . ‘———’_’—_"—’_c—_—-‘
is the most important chore on any dairy farm. Several dif-

-

ferent types of parlors were used on the farms involved in

this study. The double four herringbone, which is one of
the more popular types of parlors in Michigan, was used on
eight of the study farms. Some of the less common parlors
appeared on only one or two farms in the project. This was
too small a number to base any conclusions on, but these

results are in line with what other researchers have found.
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Table 7. Milking parlor rates

Number Cows/Hr.

Type of Farms Cow/Man/Hr. Range Thru Parlor

D-4H 8 38 24-43 38

D-6H 2 27 25-29 54

D-8H 2 35 34-35 68

D-3H 1 32 32 32
Single 4 side

opening 2 28 22-33 28
Double 2 side 1 33 33 33

The results of the above table indicate that the
double four herringbone is the most efficient kind of parlor
from a labor standpoint. Even with this efficient parlor
there was wide variation from farm to farm as noted by the
range which went from a low of 24 to a high of 43 cows
milked per man hour. Such a wide range emphasizes that the
rate of milking is dependent upon several factors other than
the type of parlor. Even with this mechanized machine milk-
ing the success of the system is still greatly dependent on
the operator himself. The results for the double four her-
ringbone parlor are computed with one man milking in the pit.
Occasionally with some of these parlors there would be two
men working in the pit. This was a waste of man power
because it appeared that one man could satisfactorily oper-

ate a double four herringbone parlor.
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The double eight herringbone parlor which is always
a two-man operation was second to the double four in labor
efficiency. Such a parlor works well with larger herds,
over a hundred cows, but here it is essential to have two
milkers who can work together smoothly.

The double six herringbone, which may be considered
as a one- or two-man operation, is fairly common on many
Michigan dairy farms. Some dairymen with herds in the 100
cow range have installed this size of parlor. These dairy-
men think that the one man double 4 parlor takes too long to
milk a herd of this size. Yet they are hesitant to install
a double eight because they fear it may be more than what
two men can handle satisfactorily. The double six is pre-
ferred over the double seven because many grain feeders are
designed to supply feed to two stalls. Results from this
study suggest that of the six types of parlors studied the
double six herringbone was the least efficient on the basis
of cows milked per man hour.

Oonly one farm was using a double three herringbone
and the results here were in line when compared with the
results of the double four herringbone.

Three parlors in the project were designed to handle
cows individually rather than as groups as does the herring-
bone. Two of these were single 4 side opening and the other
was a double 2 side opening. The single 4 side opening par-

lor ranks low on cows milked per man hour. In addition, the
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operator works harder in this type parlor because of the
great amount of walking that is required to attend to 4
units, as compared to double 4 herringbone. After observing
these dairymen milk, it appeared that a system requiring
less walking such as a double four herringbone would be a
more desirable one-man operation than the single 4 side
opening parlor.

For the dairyman who wishes to milk cows individually
the double 2 side opening parlor seems more efficient than a
single 4 side opening one for two reasons. First, it
appears to be more efficient in cows milked per man hour and
second, the operator does much less walking while attending
to 4 units. Other researchers have found total distance
walked in milking 50 cows to be from 50 to 150 percent more
for in-line side opening parlors than in the herringbone.

Although the double 4 herringbone appeared to be the
most satisfactory type of parlor, the results varied greatly
from farm to farm for this kind of parlor. During the course
of the study it appeared that several factors can influence
the rate of milking with any type of parlor.

First cows must come into the parlor reasonably well
on their own to have efficient milking. To achieve this it
is important that the holding pen be properly designed. Too
often in new dairy operations, the rest of the set-up has
been carefully designed but the end result at best is an

enclosure in the corner of the barn near the parlor to hold
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the cows. It fails miserably to fulfill its primary purpose
that of funnelling the milk cows into the parlor in an
efficient manner.

The holding pen on each of the 16 farms was differ-
ent and after observing the milking on each farm several
times it became apparent that to design a good holding pen
certain principals must be adhered to. The following guid-
lines are some which bear consideration when designing or
building a holding pen.

1. Holding pen should be the same width as the parlor
and in essence is a continuation of the parlor
itself.

2. Parlor stalls and holding pen should be on the same
level so that there are no steps for cows to climb
when entering the parlor. Holding pens built out-
side could be about four inches lower than parlor to
prevent water, snow, or slush from entering the
parlor.

3. For cows entering the parlor there should be a door
for each side of the parlor. This allows cows to go
straight to their stall avoiding turns and crossing
over, both of which will slow up the entry of cows
into the parlor.

4. 1In larger herds, above 50 cows, there should be gates

in the holding pen which can be closed or pulled up



behind the cows to decrease its size after part of
the herd has been milked.

A door from the parlor pit into the holding pen is
an added feature which permits operator to go
directly from the pit into the holding pen without
using one of the cow entrance doors.

The above described holding pen could easily be
equipped with a moveable gate which is mechanically
powered to keep cows moving toward the holding pen.
None of the study farms used any mechanical means to
move cows in the holding pen and only two of the
farms used gates to reduce holding pen size after
part of the herd had been milked.

Many dairymen say the amount and type of grain fed
in the parlor has much to do with how well the cows
enter the parlor. Others refrain from putting
silage in the bunk past noon so that cows will be
somewhat hungry at milking time. Then the cows are
more anxious to come into the parlor to get their
grain. No doubt such management practices will have
a bearing on how well cows enter the parlor. How-
ever as the trend continued to feed more grain in
the silage bunk and less or in some cases none in
the parlor the need for a properly designed holding

pen becomes more critical. Six of the farms studied



fed at least part of their total grain ration in the
bunk, and one of these fed no grain at all in the

parlor.

The type of milking system and how well cows enter n
the parlor are only two of the several factors which affect
the milking rate. The success of any milking system is
dependent to a large degree on the dairyman working in the
parlor. After several observations of different dairymen
it was apparent that many dairymen over the years have
acquired habits in milking which reduce the overall milking
efficiency. The following list will illustrate some of the
things operators do while milking. 1In most cases these are
unnecessary or should not be required with the proper man-
agement of a dependable system.

1. Operators coming out of pit

a. To inspect grain feeders.

b. To knock grain down in feeders.

c. To scrape manure out of stalls.

d. To get antibiotics to treat a cow.

e. To get a bucket for milking a fresh cow.

The man working in the parlor pit is comparable to
a worker on an assembly line in the car plant. Both have to
stay at their posts to get the job done. The milking oper-
ator cannot milk cows if he is not in the pit. The most

efficient farmer of the group of 16 visited rarely ever
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comes out of the pit once he has started milking until he
was finished. At each visit he milked over 100 cows with
a double four herringbone.
2. Operators who spent extra time to wash cows. More
washing than was necessary for sanitary purposes.
3. Too long machine stripping.
4. Stripping cows by hand.
5. Dipping teats on each cow with a disinfectant after
milking.
6. Washing teat cups off after milking each cow.
7. Dipping teat cups in a disinfectant after milking

each cow.

Some of the tasks connected with milking, a dairyman
may want to perform for sanitation purposes, or depending on
the health rules of his area the dairyman may be obliged to
perform them. However the main point of this discussion is
to emphasize the importance of eliminating all unnecessary
tasks not required in milking. Each extra chore performed
will likely decrease the number of cows milked per man hour.

Cleaning Milking Equipment
and Milk House

Once the milking has been completed it is customary
to clean the milking equipment and milk house. On most
farms this chore took longer in the morning than it did at
night, because the equipment and building were cleaned more

thoroughly in the morning than they were at night.
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First the milking units are removed from the parlor
to the wash tanks in the milk house. Depending on the oper-
ator these units may be first washed by hand and then placed
on the wash rack or they may be placed directly on the wash
rack. The milk line is disconnected from the bulk tank and
the filter removed. This line is then swung to the wash
tank and connected in preparation for the wash cycle. Nine
of the farms had washing equipment which was controlled auto-
matically whereas on the other seven farms the wash cycle was
controlled by manual switches. When the milking equipment
was prepared for washing it was customary to clean the milk
house at the same time. Usually the milk house was cleaned
by washing the floor and the lower part of the walls with a
hose.

For the eight farms which used double four herring-
bone parlors the average cleaning times for equipment and
milk house were approximately 15 minutes in the morning and
10 minutes at night. Two of these farms had automatic wash-
ing equipment. One of these had the shortest clean up time
both morning and evening while the other had the longest
morning clean up time and was also above average for the
evening time. These eight farms with similar parlors on the

average took 50 percent longer in the morning than at night.
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Table 8. Cleaning milking equipment and milk house

A.M. P.M. Type of Washing
Farm Parlor (min.) (min.) Equipment*
1 D-4H 17.7 6.0 Manual
3 D-4H 23.5 12.5 Automatic
5 D-4H 9.2 5.6 Automatic
8 D-4H 13.5 11.4 Manual
C D-4H 15.1 5.8 Manual
E D-4H 11.9 10.9 Manual
F D-4H 18.7 16.0 Manual
G D-4H 11.5 12.6 Manual
Average D-4H 15.1 10.1
2 D-6H 13.4 11.5 Automatic
7 D-6H 24.3 19.2 Automatic
Average D-6H 18.8 15.3
6 D-8H 21.2 6.2 Automatic
H D-8H 20.0 12.4 Automatic
Average D-8H 20.5
A D-3H 21.4 13.4 Manual
D Single 4
side opening 15.2 7.7 Automatic
4 Single 4
side opening 27.6 3.7 Automatic
B Double 2
side opening 21.3 7.0 Automatic

*Manual: manual, where operator controlled each
phase of the washing cycle. Automatic: automatic, where
the operator only started the washing cycle.
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The two farms with double six herringbone parlors
both had automatic washing equipment, and the average clean
up times were approximately 19 and 15 minutes for morning
and evening respectively. However, there was considerable
difference in the length of time required on the two farms.
The main reason for this difference was that on farm 7 the
units were washed by hand before being placed on the wash
rack, whereas on farm 2 they were placed immediately on the
wash rack.

Both farms with double eight herringbone parlors
required about 20 minutes to clean in the morning. At night
farm 6 took only 6.2 minutes to clean up equipment and milk
house because the units were only rinsed and left in the
parlor.

Farm 4 was another case where the milking units were
rinsed and left in the parlor over night, which accounts for
the short evening clean up time.

Clean up time may be more closely related to methods
employed by the operator than it is to the type of parlor or
washing equipment. All operators did a satisfactory job
which appeared at least adequate, to meet the standard set
for Grade A milk production. New milking equipment with
inplace machine washing does a good job of cleaning when
used according to manufacturers directions with the proper

kinds and amounts of detergents and sanitizers.
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None of the clean up time previously discussed in-
cludes the cleaning of bulk tanks which were used on all
sixteen farms. Four of the farms had bulk tanks with com-
pletely automatic washing facilities. After the truck driver
had emptied the milk from these tanks he started the cycle to
wash and sanitize the tank thus requiring no time on the part
of the farmer for cleaning. On two farms the farm tanks were
washed inside and out by the truck driver so that the tanks
were ready for the next milking. This was an extra service
provided by private haulers who apparently were anxious to
attract new customers. On one farm a portable unit was used
to wash the bulk tank. Although such a unit did save some
work it did not save any time because the farmer stayed
there while the washing was taking place. The unit required
about the same length of time to wash the tank as those tanks
which were washed by hand.

All the farms had originally been planned for every
other day pick up of milk. Because of expanding production
two farms had to have milk collected every day and some of
the other herds had only storage capacity for one day's
production at certain times throughout the year. The average
time required for washing a bulk tank on farms where auto-
matic washing equipment was not used was found to be 18
minutes per washing. Whether the bulk tanks were washed
daily or every second day appeared to have little if any

effect on the time spent washing the tank at each occasion.
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Over a period of one year with every other day washing this
amounts to approximately 55 hours per year or a total of 110
hours per year if the tank was washed daily. Depending on
the price fixed for labor, the use of automatic washing
equipment could amount to a considerable savings in money
over a period of time. This is particularly true with
larger herds and especially if milk is picked up daily.
Besides the saving in time and money there is also an added
convenience of not having to wash the tank during the day

or just before the evening milking. On most farms the milk
is picked up sometime during the day which means the tank
cannot be washed when the other dairy equipment is being
cleaned. As dairy operations become larger and more mechan-
ized it is expected that more dairy farms will have bulk

milk tanks supplied with automatic washing equipment.

Cleaning the Milking Parlor

Cleaning the parlor is another chore which is usually
done immediately following the completion of milking. On
some farms cleaning the milking equipment and cleaning the
parlor was performed simultaneously. When two people were
used for the milking operation, it was customary for one to
take care of the milking equipment while the other cleaned
the parlor. Even in one man parlors, another member who had
been doing outside chores might come in to clean the parlor

while the other cleaned the dairy equipment.
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Dairymen who used a liquid manure system had the
drains from the milk house and parlor emptying into the
manure pit. Such an arrangement fulfilled a double purpose.
First it provided a disposal place for waste water from the
parlor and milk house. Secondly, extra water was usually
needed in the manure pit to bring the manure to a consis-
tency which can be easily handled with a liquid manure pump.
When cleaning the parlor on these farms it was usual to wash
waste grain, manure and dirt down the drain with a hose.

Dairymen who did not have a liquid manure system
followed a somewhat different procedure when cleaning the
parlor. On these farms the grain which cows had spilled on
the floor was scraped up and put back in the feeders or into
a pail or container. The manure was scraped up and carried
out before the parlor was hosed down. With this system more
care had to be exercised to prevent drains and septic tanks
from becoming plugged with waste grain and manure or filled
with excess water.

On two of the farms, this waste grain from the par-
lor floor was fed to a group of pigs. This grain plus milk
unfit for sale from the parlor was the only feed used to
market two groups of 4 hogs each twice a year. The farmers
felt the sale of these pigs was a net profit because they
were raised on waste materials from the milking parlor which

would have otherwise been thrown out.



46

Several of the dairymen had installed small auxilary
electric pumps for washing down the parlor. These appeared
to be a good investment since they greatly increased pres-
sure which facilitated cleaning the parlor.

All sixteen farms maintained a reasonable degree of
cleanliness in their parlors and satisfactory to meet Grade
A milk requirements. Some operators had their parlors very
clean at all times while others were content to do only
minimum cleaning. It is quite possible that parlor cleaning
time is more closely related to the kind of operator rather
than to the type of parlor and its cleaning facilities. As
with cleaning the milking equipment most dairymen in this
study did a more thorough job of cleaning the parlor in the
morning than at night.

The morning cleaning times ranged from 5.7 to 30.2
minutes for farms with a double four herringbone parlor. At
night the range was between 3.6 and 16.0 minutes. The morn-
ing and evening average cleaning times were 13.9 and 9.8
minutes respectively for this type of parlor.

The two double six herringbone parlors had average
cleaning times of 16.7 and 14.4 for morning and night respec-
tively.

The parlor on farm 6 was always exceptionally clean
which accounts for the longer cleaning time, particularly in

the morning. Each morning all the metal stalls and feeders
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were washed by hand. None of the other dairymen gave this

type of regular care to the parlor equipment.

Table 9. Parlor cleaning times

Farm Parlor A.M. (minutes) P.M. (minutes)
1 D-4H 30.2 7.9
3 D-4H 19.2 14.2
5 D-4H 8.8 8.3
8 D-4H 7.3 7.7
C D-4H 5.7 3.6
E D-4H 5.8 7.5
F D-4H 24.0 16.0
G D-4H 10.0 13.2
Average D-4H 13.9 9.8
2 D-6H 13.3 11.0
7 D-6H 20.2 17.8
Average D-6H 16.7 14 .4
6 D-8H 44 .2 17.5
H D-8H 19.4 13.7
Average D-8H 31.8 15.6
A D-3H 11.6 9.3
D Single 4
side opening 11.2 9.8
4 Single 4
side opening 23.7 0.0
B Double 2

side opening 10.0 8.4
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On farm 4 no cleaning was done in the parlor after
the evening milking and as a result the morning cleaning
took considerably longer than other parlors in this group.

Results from these farms would indicate that in
general, dairymen spend more time cleaning their milking
parlors in the morning than at night. There are two reasons
for shorter cleaning times at night. First, there is little
chance of the health inspector seeing the parlor between the
evening and morning milkings. Second, after the evening
milking dairymen are anxious to complete their day's work
and so many are prone to cut corners.

The larger double six and double eight herringbone
parlors required slightly longer time to clean than the
double 4 herringbone. This is to be expected since there is
a bigger area and more stalls and feeders to clean. The
extra cleaning time required for the larger parlors was not
great and when cleaning time is computed on cow capacity

these larger units make more efficient use of labor.

Feeding Silage

The farms in this study used either corn silage or
haylage as their main forage for their milk cows. On five
farms the milk cows received no dry hay. Most of the oper-
ators fed only a small amount of hay and many indicated
their future plans called for the elimination of dry hay
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