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Survey of Milk Production
Practices and Facilities
and Bacteriological Quality
of Manufacturing-Grade Milk
in the United States

By RoGeEr DaBpag, formerly ! reseurch assistant, S. R. TariNi, formerly?
reseurch assistant, and J. C. QusoN, Jr., formerly ¥ professor, Department
of Food Science and Industries, University of Minnesote, St. Paul, Minn.,
and W. A, MoaTs, research chemist, Market Quality Resegrch Division,
Agriculiural Research Service

INTRODUCTION

Milk handling practices and facilities have changed tremen-
dously since 1950. The evolution of milk cooling practices is an
example of such changes. Since the practice of no cooling the
cooling practices have included: {a} immersion of cans of milk
in stock watering tanks, (b) immersion in tanks of water drawn
from wells or springs (with no change of water or several changes
during the storage period}, {¢} mechanical refrigerated “drop-in”
or “spray’ type coolers, and (8) refrigerated farm buik tanks. All
these cooling practices are in use on farms where milk is produced
today.

Cleaning and sanivizing practices have changed, including the
introduction and use of new chemicals and formulations. Methods
of milk transport from farm to plant have also changed; these
have evolved from transport in cans in uncovered, uninsulated
trucks or other conveyances to transport in covered or insulated
(or both) trucks, and to transpory in insnlated tank trucks.

As a consequence of these developments, as well as others, man-
ufacturing-grade milk is handled in a more diversified manner
today than in the past, and, presumably, such technelogical ad-
vances should have some effect on the guality of manufacturing-
grade milk.

! Present address: Research microbiologist, Market Quality Research Divi-
sion, Agricultural Research Service, U.S. Department of Agriculture, Belts-
vitle, Md. 20705.

2 Present address: Assistant professor, Department of Food Science and
Industries, University of Minnesota, St. Paul, Minn, 51101,

3 Present address: Director, Division of Microbiolegy, Bureau of Science,
Food and Drug Administration, U.S. Department of Health, Education, and
Welfare, Washington, D.C. 20204.
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This bulletin presents the results of an extensive survey of
manufacturing-grade milk producing farms relative to their pro-
duction facilities and practices and of a survey of the bacteriologi-
cal quality of manufacturing-grade milk during the 1863-64 period.

Although in 1970, conditions presented here have probably
changed, these data are presented as a frame of reference for the
asgessment of the evolution of conditions of manufacturing-grade
milk preduction in the years to come,

LITERATURE REVIEW

An excellent review by Hartley and associates (8)* on the use
of bacterial tests o evaluate production conditions on farms indi-
cates that bacterial counts of manuofacturing-grade milk are
generally very high. This is not surprising for manufacturing-
erade milk is generally thought to be produced under poorer condi-
tions than Grade A milk. The extent to which developments such
as milkhouses, milking machines, bulk tank cooling, and electrical
can cooling have sifted down from Grade A milk producers to
manufacturing-grade milk producers is n.t known. The effects of
these developments on the quality of Grade A milk have not been
overwhelming. In general, the quality of machine-milked supplies
is much poorer than hand-milked supplies {2,6,7,9,11,12,15}. Fur-
thermore, the us» of farm bulk tanks, which was hailed by many
as the ultimate answer for the improvement of bacteriological
quality of milk supplies, did not necessarily mean an improvement
in quality of farm milk supplies (3,10,12).

During a study on methods for grading milk intended for manu-
facturing purposes (4,5), data relative to production facilities,
production practices, and quality of milk were also collected.

EXPERIMENTAL METHODS AND PROCEDURES

Source of Samples
A total of 8,873 samples {can, 2,756; farm bulk tank, 1,117}
from 970 producers were collected from the winter of 1963 to the
fall of 1964.

Selection of geographical locations

In an attempt to obtain samples representative of several manu-
facturing-grade milk producing areas of the United States, seven
States from three widely separated geographical locations were
selected.

4 Ttalic nombers in parentheses refer to Literature Cited, p. 18.

2




Selection of dairy plants

Twenty dairy plants, several in each geographical location, were
selected. The milk supplies of these plants were felf fo be repre-
gentative of the manufacturing-milk supplies in each particular
location.

Selection of producers

A random selection of producers delivering fo each plant was
made with the help of tables of 10,000 random digits (13). The
number of samples to be analyzed per plant was determined by
taking into consideration the following factors:

{1} Total number of producers delivering milk to the piant,

{2} Number of can shippers as compared with the namber of
bulk shippers, when both types of milk were handled at & piant.

(8) Accessibility of the milk supply at all seasons, egpecially
for those producers with a bulk tank.

(4) Total numbers of samples to be analyzed per day—not to
exceed 120 samples because of limitations of laboratory space,
supplies, and personnel.

The selection of producers was done only once, and the selected
producers were sampled once during each of the four seasons.
Supplementary producers also were selected to serve as additional
sources of samples if samples were unavailable from some pro-
ducers owing to the drying up of herds, shifting in the schedule of
delivery, and other conditions.

Location of Laboratories

The laboratory facilities of several different organizations were
used during this study. With the exception of incubators needed
for plate counts, materials and equipment were transported from
one location to another.

Sampling Procedures

Producers delivering =nilk in cans

Sample containers were screw-capped fest tubes (25 x 150 mm.).
Samples were collected from the weigh tank at the plant intake.
Sampling was done with a metal dipper. Before each use, the dip-
per was immersed in chlorinated water (250 p.p.m.), drained, and
freed of chlorine by repeatedly filling it with milk from the weigh
tank and emptying it. After the sample was obtained, the dipper
was rinsed with clean flowing water. The weight and the tempera-
ture of each individual supply were recorded.

Producers with a bulk tank en the farm

Sampling was done on the farm either by one of the analysts, 2
fieldman, or a bulk tank truck driver. The proper procedure for
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sampling was demonstrated to the fieldman or the bulk tank truck
driver, In most instances, one of the analysts went to each farm at
least once, The sampling was done as follows:

(1) Weight of milk in the bulk tank was recorded.

(2) The milk was mixed mechanically (8 to 5 min.).

(3) A sample was obtained either with a sterile paper pipette
or with a sanitized dipper when the bulk tank truck was so
equipped.

(4) The temperature of the milk was recorded.

Hsudling of Samples
Samples were immediately cooled in a water bath containing
liberal quantities of ice. Aster the initial cooling, the samples were
transported iu ice to the laboratory. On arrival, they were placed
in a refriperator maintaining the samples below 40° F. Samples
were analyzed on the following day. In no instance was the interval
between sampling and analysis greater than 24 hours.

Collection of Data on Individual Producers

Information relative to the selected producers was obtained
through direct observation, conferences with fieldmen or other
responsibie personnel, and examination of records. The following
data were included in the survey:

(1} Type of cooling facilities used on the farm (none, bulk tank,
electrical or nonelectrical can cooler).

{(2) Frequency of pickup of milk {every day, every other day,
or less often),

{3} Size of the dairy herd.

(4) Presence or absence of a milkhouse.

(8} Use of cleaner, or sanitizer, or both.

{6) Type of miiking (hand, machine).

Method of Bacteriological Analysis

An estimate of viable bacterial population in each sample was
determined according to “Standard Methods for the Examination
of Dairy Products” (7). The incubation temperature was 89.6° F.
{82° C.). The medium used was plate count agar (Difco). Two lote
of this medium (Difeo Control No. 451711 and 463939) were used
during the study. Lot 451711 had a productivity equal to or higher
than a lot identified as Difco Control No. 445770, The latter had
been previously certified during media certification studies spon-
sored by the Media Certification Commission and done at the
Minneapolis-St. Paul Quality Control Laboratory. The second lot,
Difeo Contro! No. 463939, was compared in our laboratory with lot
451711 and was found to be equal in productivity.
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Routinely, four dilutions of samples were made: 1:100; 1.1,000;
1:10,900; and 1:100,000. All samples were plated, and a standard
plate count (SPC) was made. This was done by the same analyst
to minimize variations.

Samples were classified according fo the USDA recommended
gtandards (14) ag follows:

SPC
No. I {acceptable) .. o e e not over 500,000/ml,
No. 2 {acceptable) .. ... _......not over 8,000,000/ml.
No. 8 (undergrade) ... . o oeeeeniOVer  3,000,000/ml

RESULTS AND DISCUSSION

Survey of Milk Production Practices and Facilities

The results of the survey shown in tables 1 through 3 are self-
explanatory. They are broken down according to geographical
locations to indicate the range of variations encountered.

About two-thirds of manufacturing-grade milk producers sam-
pled were using some type of cooling for their milk cans for

TABLE 1.—Frequency distribution, percentage, of 970 randomiy
selected producers [rom 3 geogrophical locations according to
system of refrigeration, size of herd, quantity of milk deliv-
ered, and temperature af {ime of sampling

All Location | Location | Location
Produelion variable locrtions Al B! it

Type of refrigeration:

N O e e e eammm—mm———— 3.0 0.4 5.6 2,5

Farm bullifank. ... ... .- 20.3 q2.1 %1 29.0

Cancooling. .. e 67.7 57.5 75.3 §8.5
Sizt of dairy herd:

EB QOWS. e e m e 15.6 6.5 224 18.7

B10 25 COWS. L ot e 69.8 80.2 71.9 59.7

D WS . e e mmm e 13.6 13.3 57 21.5
PPounds of milk delivered:

g 1o AR 26.5 12.8 357 282

180 to T80 e 48.5 58.1 47.7 418

et | U 25.0 26.1 16.6 30,0
Temperalure of milk at time of

sampling, °F.:

L PO 33.2 41.0 27.0 43.1

1o A0 e 24.4 21.0 28.7 23.0

Bl o O e 23.8 22,2 25.5 23.7

bt 1§ O 18.5 158 188 206.2

! Values are percentages of samples within the location.




shipment to dairy plants, and about 30 percent were using farm
bulk tanks on the premises and refrigerated tank trucks for ship-
ment o the dairy plants (fable 1). Three percent of all producers
did not have, or did not use, any type of refrigeration. The major-
ity of can producers had dairy herds in the 6- to 25-cow range and
usually daiiy delivered 151 to 750 pounds to the dairy plant. In
general, bulk producers had larger dairy herds and delivered more
than 750 pounds every other day. Ninety percent of milk cans were
picked up every day, and 95 percent of farm bulk tanks were
picked up every other day.

The majority of milk samples had a temperature at delivery of
50° F. or less, but 18 percent of all samples had temperatures
exceeding 60°. Of 280 farm bulk tanks sampled once every season,
only once did we find a temperature above 50°—this was caused
by malunctioning of refrigeration system. Actually, 90 percent of
all farm bulk tanks maintained a temperature of 40° or below. By
contrast, 25 percent of milk shipped in cans had a temperature at
delivery exceeding 60°, and only 10 percent had a temperature of
40° or below.

About two-thirds of can shippers had no milkhouses, but wide
variations existed between geographical locations (table 2). The
low percentage of electrical coolers in locations A and C, as com-
pared with location B, may be due to the availability of cooler
well and spring water on farms in locations A and C. Although
54.3 percent of producers were using electrical cooling for their
cans, 58.1 percent of all samples were above 50° F. at time of
sampling. Curiously, location C with the highest percentage of
producers using nonelectrical coolers had the lowest percentage of
samples over 50°,

Machine milking was practiced by over four-fifths of all ecan
shippers. Less than 10 percent of can shippers in location A and C
practiced hand milking, but about 35 percent of can shippers in
location B practiced hand milking.

The interactions of various factors relative to milk production
practices and facilities are worthy of comments,

Machine milking was more #mmon on farms having a milk-
house tharn on farms without one. And among those producers with
a milkhouse, machine milking was commonly associated with
electrical cooling. In contrast, hand milking was associated almost
exclusively with nonelectrical can cooling.

Electrical and nonelectrical can cooling were about equally used
by producers without a milkhouse but practicing machine milking,
However, considerable variation between geographical locations
was evident.

Producers with facilities that might be considered optimum for
proper handling of milk (milkhouse, machine milking, electrical
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TABLE 2.—Frequency distribution, percentage, of 690 romdomly
selected can producers from & geographical locations accord-
ing to mille production practices and fucilities

Source of samples
Production facility and practice

All Location | Location | Loeation
locations Al B! ct

37.9 60.4 277 349
62.1 39.6 723 85.1

Machine milking 81.6 93.1 65.4 a91.1
Hand milking, i8.4 8.9 34.6 8.9

liteetrical cooling 54.3 30.9 64.2 45.5
Nonelectrieal cooling 48.7 49.1 35.8 54.5

Temperature at time of sampling, °F,
43.3
86.7

Milkhouse:
Machine mitkiog . 83.2
Hand milking . . 10.8

No milkhouse:
Machine milking
Hand milking

Milkk~yse:
Machine milking:
{Slectrical cooling 72.5
Noueleetrieal conling 27.5
Hand milking:
Fileetrical cooling.. ... _____. 2.0
Noneleetrieal eanling___ . _______ 498.0

No milkhouse:
Muachine milking:
Fleetrical cooling 53.8
Nonacleetrical cooling 6.2 . 60.9
Hand milking:
Blectrical cooling. . _,__. . ..____ 22.2 . 53
Noneleetrieal cooling ... 7.8 G7. 94.7

! Values are percentages of samples within the location,

cooler) delivered a little over 50 percent of their milk with tem-
peratures greater than 50° F. (table 8). One might expect that
this percenfage would have been considerably lower. Possibly the
reason for this high percentage was that morning milk may not
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TABLE 3.-—Efect of various milk handling practices on the tem-
verature at fime of sampling of milk from 690 randomly
selected can producers from 3 geographical areas

Zource of sample
Production Faeility and practice
and tempersture of mifk

!
;
! !

Location * Locetion = Location

- Al
1 Al : Bi

] locations
i

Milkhouse:
Machine miltking:
Electrical cooling:

!
}
|
1
;

Noneleetrical cooling:
<50°F
>50° T
Hard milking and non-electviesl
cooling:

TN SO N
No milkhouse: |

Machine milking: H .

Electrical cooling:

Hand milking:

Flectrical cooling:
L3Pl
X1l 33.0 ;

Nonelectrical ecoling: ;

334 |
86.5

I Values are percentages of samples within the location,

have been cooled adequately before pickup. A somewhat higher
percentage (about 67 percent) of samples from all producers hav-
ing minimuam facilifies for milk handling (no milkhouse, hand
milking, nonelectrical cooling} had a temperature greater than
50°. There was little variation among geographical locations.

One would expect that if a farmer invested a large amount of
money in a bulk tank, he would provide adequate facilities, such
as a milkhouse, to house the bulk tank. Approximately 7 percent
of all producers with farm bulk tanks did not have a milkhouse
(see table 4). Location A had the highest percentage of producers
without a milkhouse : however, within location A, State I, which

8




TABLE 4.—Frequency distribution, percentage, of 280 randomly
selected producers with form bulk tanks from various geo-
graphical locations aceording to the presence or absence of o
millchouse

Milkhouse All Location | Tocation | Location
lucations Al Bl Cl!

Present. ... 93.1 87.2 96.5 97.6
6.9 12.8 3.5 2.4

Location A

State I? State II4 State JII*

Present a8.1 098.6

7.
Absent 2. 1.9 3.4

L Values are percentages of samples within the location.

*No State law requiring a milkhouse on farms producing manufacturing-
grade milk.

* Compulsory State law requiring a milkhouse on farms producing manufac-
turing-grade milk.

TABLE B.—Freguency distribufion, percentage, of 3,878 samples
from 970 randomly selected producers from 8 widely separated
geographical sources according to baeterial estimates by
Standard Plate Counts

SPC range (per mb) All Location | Location | Loceation
samples Al B! ct

<100,000 28.0 37.6 18.7 34.3
> 100,000-_5200,000 7.6 11.5 6.3 5.7
>200,000- 500,000 ... ... 0.2 .6 6.9 111
= 500,000—<1,000,000 13.9 14.0 3.3 144
> 1,000,000—<2,000,000. . . _.... .. 8.7 0.2 9.3 IR
>2,000,000— 3,000,000 _.......... . 2.2 4.2 1.9 Ry
>3,000,000- 5,000,000 .__.__....... 5.8 44 T2 5.4
> 5,000,000~ < 10,000,000 .. ._.____ 10.5 5.5 10.1
> 10,000,000 <15,000,000____ _....__. 3.8 LB 6.0 33
> 15,000,000 <20,000,000_______._.__ 2.5 . 4.8 1.8
7.8 1. 53

1 Yalues are percentages of samples within the location,

at the time did not have a law requiring a milkhouse for housing
bulk tanks, accounted for most of the producers with no milk-
house. Although such a law existed in States II and I1I, compliance
did not appear to be complete,




Frequency Distribution of Milk Samples According to
Bacterial Estimates by SPC

As shown in table 6, about 45 percent of all samples had an SPC
of 500,000/ml. or less, and 80 percent of all samples had an SPC
greater than 8,000,000/ml. Variations in quality of manufacturing-
grade milk are obvious, with about 50 perceni of the samples in
loeation B well over 3,000,000/ml.

Table 6 shows the frequency distribution of can and farm bulk
tank milk supplies. About 60 percent of all farm bulk tank milk
and 40 perceat of all can milk had an SPC of 500,000/ml. or less.
Actually, over 40 percent of all farm bulk tank samples and 22
percent of all can samples had an SPC of 100,000/ml. or less. Loca-
tions A and C appeared to have milk of similar quality, with farm
bulk tank milk being of better quality than can-cooled milk. How-
ever, in location B the percentage of can samples with 100,000/ml,
or less was approximately double that of bulk tank samples (15
percent vs. 8 percent).

Quality of Milk as Affected by Various Handling
Practices and Facilities

Samples were grouped into various categories according to one
or more milk production and handling practices. Samples within
each category were classified in three grades according to USDA
recommended standards; the S8PC was used as the grading test.
Several observations may be made sn lata presented in‘table 7.
The lack of a milkhouse generally resulted in milk of poorer bac-
teriological quality. Also, as the size of the dairy herd or the
amount of milk delivered decreased, the percentage of samples
classed as Grade 3 increased.

On farms where no cooling of milk was practiced, 60 percent of
the samples were classed as Grade 3. This was about three times
the number of Grade 3 samples from farms with bulk tanks
and about two times the number of Grade 3 samples from farms
using electrica! or nonelectrical milk can cooling. Contrary to va-
ricug reports cited in the literature review, hand-milked supplies
were overall of poorer bacteriological quality than machine-milked
supplies.

The can-milk data were broken down further between producers
with a milkhouse and those without one. The following relations
were apparent (table 8). '

(1) Milkhouse vs. no milkhouse.—Within each grouping of sam-
ples, the ahsence of a milkhouse was associated with a higher per-
centage of Grade 38 samples. For example, when machine milking,
electrical cooling, and a sample temperature of 50° F. or less were
common factors, a higher percentage of Grade 3 samples occurred
among those from producers without a milkhouse than with one.

10



http:obviol.ls

TABLE 6.—Frequency distribution, percentage, of two types of milk supplies from 3 widely separated geo-
graphical sources according to bacterial estimates by Standard Plate Count

All samples Location At Location B! Location C!
SPC range (per ml.)

Can Bulk Can Bulk Can Bulk Can Bulk

<100,000 22.3 41.5 33.3 43.5 15.1 7.1 234 68.8
>100,000-<200,000 6.8 9.3 11.5 11.6 5.6 9.6 ; 6.6
>200,000- <500,000 9.6 8.4 10.4 8.6 6.5 8.8 7.8
> 500,000~ <1,000,000 14.5 12.4 15.1 12.4 12.4 17.3 9
>1,000,000- 2,000,000 9.7 8.3 9.6 8.6 10.2 5.4 9. 43
>2,000,000-<3,000,000 1.4 40 14 7.7 1.8 2.3 7

3,000,000 <5,000,000 6.7 3.5 7.1 9 6.6 9.6 ; 2.6
> 5,000,000 <.10,000,000 11.9 7.0 6.9 3.9 14.1 17.7 12. 4.0
>10,000,000—<15,000,000 . 4.7 1.7 2.0 13 6.9 2.3 : 19
>15,000,000-<20,000,000 2.9 1.5 8 2 47 5.0 i 7
>20,000,000 9.5 44 1.9 13 16.1 14.3 ' 1.7

1 Values are percentages of samples within the location.




(2) Hand milking vs. machine milking—Among the producers
with a milkhouse, fewer Grade 3 and more Grade 1 samples were
from producers practicing hand milking than from those practicing
machine milking.

(3} Electrical vs. nonelectrical cooling.—Among producers prac-
ticing machine milking, the use of electrical can cooling was asso-
ciated with more Grade 3 and less Grade 1 samples than the use
of nonelectrical can cooling. This was true regardless of the pres-
ence or absence of a milkhouse and the temperaiure of the milk
at time of sampling. However, among producers without a mitk-
house and practicing hand milking, more Grade 8 and less Grade
1 samples were from those using nonelectrical can cooling than
from those using electrical can cooling.

{4) Temperature of milk at sampling-—If the temperature of
milk at time of sampling was above 50° F., more samples were
Grade 3 and fewer were Grade 1 than if the temperature was 50°
or less (table 8). This heid true under various milk handling prac-
tices and facilities with the exception of samples from producers
with a milkhouse and practicing hand milking and nonelectrical
cooling.

The relations defermined in 1, 2, and 3 above were not consistent
when the samples were segregated on the basis of their geographi-
cal locations. However, within each of the gecgraphical locations,
regardless of the type of milking practiced, the type of can cooling
used, or the presence or absence of a milkhouse, the bactericlogical
quality of milk was poorer when the temperature of milk at time
of delivery to the plant was above 50° F. than when it was 50°
or less.

Although all the relations presented in this bulletin between
quality of milk and production practices and facilities have been
observed, it is impossible to ascribe per se any direct cause and
effect relation fo the bacteriological quality of milk. Numerous
other factors not shown here, such as cleanliness of milking equip-
ment, rapidity of cooling, length of storage, cleanliness of the ex-
terior teats and udder, may greatly affect the bacteriological quality
of manufacturing-grade raw milk,

Quality of Milk as Affected by Geographical Sonrces
of Supplies

Although, on the average, 30.8 percent of the manufacturing-
grade milk was classified as undergrade {Class 3), percentages
between geographical locations ranged from 14.9 percent in loca-
tion A to 49.0 percent in location B {table 9).

The use of farm bulk tanks in locations A and B did not much
improve the milk supplies, but it greatly improved the milk supplies
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from 970 randomly selected prcducers, as determined by Standard Plate Count

[Percentage distribution within each category]

TABLE 7.—E[fect of various milk handling practices and facilities on the grade distribution of milk samples

USDA grade

Milk=

house
52.1
21.0
23.9

No
milk-
house
35.9
24.6
30.5

Temperature of milk at time of sampling, °F.
=1}

Type of refrigeration

<40
58.9
21.6

19.5

A 151

24.6
28.5

46,9

51-60

38.5
27.5
34.0

>60

Bulk
tunk

249
24.8
50.3

58.2
21.1
20.7

Tlectrie
enn
cooler

39.2
26,5
34.3

Non-
clectrie
can
cooler
40.2
249
34.9

Number of cows in dairy herd

Pounds of milk picked up or delivered

36.8
23.7
30,5

6-25

42.1
26.7
32.2

>25

<150

35.7
24.3
40.0

151-760

41.2
27.2
31.6

>750

Hand
milking

Machine
milking

60.7
18.7
20.6

3.t
22.6
42.0

46.1
24.5
204




e TABLE 8.—Effect of various mille handling practices and facilities on the grade distribution of 2,760 milk
" samples from 690 randomly selected can producers, as determined by Standard Plate Court

[Percentage distribution of samples within each category]

Producers with a milkhouse

Machine milking Hand milking

Sample Electric Nonelectric Electric Noncleetric
temperature cooling cooling cooling cooling

USDA grade | Machine | - Hand
milking | milking :<;50°‘F. >50° F. | £50° 1% | >60°F. | <50°F.| >50°F. L50°F. | >50° 1. | S50°F. [ >50° K.

44.0 61.5 53.2 40.1 47.2 37.4 64.6 44.2 Q) &) 73.7 50.0
26,7 20.5 22.6 29.5 26.7 26.3 2.5 29.1 Q) M 5.2 35.0
29.3 18.0 24.2 30.4 26,1 363 13.9 26.7 H M 21.} 15.0

Producers without a milkhouse

35.6 33.2 46.7 27.8 384 29.1
25.3 22.8 25.3 242 | 30.6 22.6
390.1 44.0 28.0 48.0 310 48.3

1'The number of producers was too low to warrant a grade distributien.




of location C, where only about 11 percent of the farm bulk tank
samples were classified as undergrade.

Quality of Milk as Affected by Seasons

As expected, summer samples were in general of peorer quality
than during other seasons and winter samples were of the best
quality {table 10}. When farm bulk tanks were used, the quality
of the milk was not affected by seasons. On the other hand, twice
as many can samples were undergrade (Class 3} in summer as in
winter.

Farm bulk tanks in location A gave milk supplies of basically
the same quality throughout the year, but the use of cans resulted
in approximately double the number of undergrade samples in
summer that there were in winter. Farm bulk tank and can milk
in location B were of poorer guality in summer than in winter.
In location C, there were over three times as many undergrade can
samples in summer as in winter. Curiously, in location C the num-
ber of undergrade farm bulk tank supplies in summer was one-
fourth of those in winter; this indicates perhaps a Jaxity in sanita-
tion during winter months in location C.

TABLE 8.—Effect of geographical sources of milk supplies on class
distribution, as determined by Standard Plate Count accord-
ing to USDA recommended standards (14}

[Percentage distribution of samples within each category]

4

i

Class
Category of supply
|
1 2 E 3
Al samples; i
Allloeations. ... ... ... ... B, _ +9 E 213 l 30.8
Lu.catlon A, ... ...l il iaeeeiao- 2.3 ¢« 25.8;' 14.9
Lecation B .. . ..o o e iaiaeaaas 27.2 235 . £9.0
Focation Co Lot i imes maeaas 50.9 233 25.8
Bulk tank samples:
Al loeations. ... ... ..., . e 58.2 21.2 20.6
Location A ... mie i iama o 60.7 26.0 3.3
Location B e i eaiaa- 27.8 234 4835
Location Co . i aeeueienan 74.8 143 10.9
('an samples:
Alllocations_ ... oo e e an 39.4 254 352
Location A ... _... . e e maeaamaaan 28.2 23.7 8.1
Lotation B .. . .. iuiiaaeicaeaaeaans 27.2 23.7 49.1
Location & L. eieeiicernicaan A0T 272 321
1]




TABLE 1(}.—E’jj‘ect; of seasons of sampling on class distribution of
mill supplies, as determined by Standard Plate Count aecord-
ing to USDA recommended stondards (14)

[Percentage distribution of samples within each category]

{lass
Category of supply

All samples:

All samples:
Location A:

Farm bulk samples:
Loecation A




TABLE 10.—Effect of seasons of sampling on class distribution of
milk supplies, as determined by Standard Plate Count accord-
ing to USDA recommended standards (14)—Continued

Class
Category of supply
1 2 3
Location C:
Fall e iama—ae 79.8 9.5 10.7
Wit e e e 63.8 16.2 20.0
BPring . - e 80.4 10.8 8.8
F210 Paat 11 1=1 76.1 185 5.4
Can samples:
Loeation A:
Fall o mecmmacaea— 61.0 25.0 14.0
Winter o o e o e eam 50.7 24.4 15.9
SPring - e 53.5 26.3 18.2
1S100 1) 1 ¢ Lt VR a7.6 35.8 25.6
Loeation B
Fall oo e emeemm————— e 18.3 245 57.2
Winter i 377 27.4 34.9
BpEing - - e e a8y 17.9 43.4
£2110 110 1 1115 o U P 14.8 25.4 50.8
Location C
Fall o e e memc——ae- 46,1 285 254
Winter o e e emmeeeceee e 32.1 32.2 15.7
] 0117 SR 43.8 229 33.3
LTI} 11111 U 21.4 250 53.8

SUMMARY

The random selection of producers, coupled with the diverse geo-
graphical locations sampled, permits nationwide projection of the
results found in this 1963--64 survey.

The profile of most producers of manufacturing-grade milk dur-
ing 196364 is as follows:

He is most likely to ship his milk in cans, with either electrical
or nonelectrical can cooling. His dairy herd is most likely between
6 and 25 cows, and he is most likely te deliver 151 to 750 pounds
of milk per day. He is more likely not to have a milkhouse than to
have one: and he iz more likely to machine milk his cows than to
hand milk them. The temperature of his delivered milk is as likely
to be above as under 50° F. The bacterial content of the delivered
milk is most likely to be higher than 500,000/ml. The bacteriolog-
ical quality of his can milk supply will depend on various factors
which are reflected in this study as the geographical location of -
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his farm and on the season of the year, with summer milk being
generally of lower guality than that of any other season.

If he has a bulk tank on the farm, he is more likely to have a
milkhouse, to have a dairy herd of more than 25 cows, and to use
milking machines. Pickup of his milk is most likely every other day
with more than 750 pounds per delivery. The temperature of milk
at delivery is most likely to be 40° F. or lower, The bacterial con-
tent of his milk is most likely to be less than 500,000/ml. or it may
be even less than 100,000/m!l. The bacteriological quality of his
farm %Lulk milk will depend on various factors which are reflected
in this study as the geographical location of his farm, but it wili
be more uniform during the year than if he was shipping his milk
in cans.

CONCLUSION

The paucity of nationwide data on the practices and facilities
available on farms producing manufacturing-grade mitk, as well
as on the bacterial quality of such supplies, is evident. We have
tried as best we could to fill this gap, but we realize that this data
may not be sufficient. 1t may be necessary to establish some kind of
mechanism under which data such as this would be evaluated and
kept current.

The conditions of production and bacteriological quality of man-
ufacturing-grade milk in 1963-64 cannot and should not be pro-
jected in the 1970's for changes, especially in the trend toward
larger herd size, shifts to bulk tanks, and a drop in the number
of producers, are bound to cceur, Nevertheless, such data collected
in 1963-64 should serve as a frame of reference for the assessment
of improvements in the conditions of milk preduction in the years
to come.
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