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INTRODUCTION

A steadily increasing farmer interest in the loose housing of dairy
cattle has been noted in recent years. Economical production of a high
quality product has directed dairy farm changes towards labor saviag
methods, low priced remodeling or construction programs, and cattle com-
fort and health improvement. All are aimed ;t the most profitable pro-
duction per cow and per man hour expended.

Research workers have in general reported favorably during the past
half century on cow health, comfort, and production in pen barns. How-
ever, dairymen have been sl&w to accept loose housing and outside feed-
ins as they have noted their cows suffering from cold when turned out
of standard barns for even a short while in severe weather. Also, dur-
ing the past fifty years labor was not a serious problem and new barns
were built to house the herd in a way that would compare favorably with
nthers in the neighborhood.

- The change from one extreme, the closed, often poorly ventilated
barn, to the open shed with outdoor feeding areas, almost immediately
raises the question of aﬂ effect on cow health, feed requirements, and
habits,

The objectives of this investigation were:

1. To study the effect of winter weather conditions on the roughe

age eating, loitering, and resting habits of dairy cows in a
loose housing barn with outside self-feeding hay. and silage-

feeding areas.
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To study the effect of winter weather conditions on the pulse
rate, respiration rate, and body temperature of dairy cows in
a loose housing barn with outside hay- and silage-feeding areas

as compared with cows in a standard tie stall barn.



REVIEW O LITERATURE
Loose Housing of Dairy Cattle

Loose housing of dairy cattle was first studied as a research pro-
ject in the United States in 1905 in Illinois. W. J. Fraser (9) reported
on the results of questionaires to 1% dairyuen on their success with pen-
type dairy barns. All reported satisfaction with this type of dairy
cattle housing and the author, in summarizing, reports that pen barns
make it easier to provide fresh air, the cattle were more vigorous and
healthy and had bétter appetites than when kept in a stall. He also re-
ported that the exercise and movement of the cattle reduced suffering
from severe cold even though the pen was colder than the stable,

Early pen-barn research reported from Pennsylvania in 1913 by H. P.
Davis (6). A four year experiment (1910-1913) was completed with two
herds of cattle, one in a regular stable and the other in an open pen.
Environmental temperature reduced milk production in both herds with the
outside group decreasing the most. However, after the cold spell, this
group recovered quicker and increased more than the inside herd. One
season the outside herd was not placed in the open pen early in the fall
and as a result were not acclimated. That year they showed a greater
decrease in production than those housed in the stable.

At about this same time Buckley and Lamson (3) of the Maryland Agri-
cultural Experiment Station reported on a three year experiment with
closed versus open stabling of dairy co¥s. Their study of winter tem-

perature effects indicated that the importance of low temperatures had
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been greatly overestimated by dairymen. A severe cold spell of -26°F.
outside temperature on January 28, 1912 showed comparable variations in
milk flow in the two groups studied. The open pen temperature was -14OF,
&nd the closed pen temperature dropped to lloF.

Tﬁe open shed for dairy cattle was also compared with the closed
barn as early as 1914 by the United States Department of Agricul ture,
as reported by Woodward (22). The open shed barn in this study included
areas for loafing, resting, and eating of roughage. The south side of
two barns used was open. The second barn had double doors on the other
three sides which were kept open during the summer. Two herds were used
and alternated each year between the open and the closed bara. Of 21
COWS, 14 produced more milk in the open shed and 6 produced more in the
closed barn. Feed cost per 100 pounds of milk was slightly higher in
the open barn despite their higher production. Cow health and content-
ment was estimated to be the same in the two barns, although there ap-
peared to be differences between cows. In this study ventilation was
not a factor, as both barns were satisfactorily ventilated.

In 1935, Dice (8) reported similar production by comparable cows
with relatively equal feed consumption in open shed and standard dairy
barn housing. Inside temperatures averaged 43.2°F. in the standard
barn and 28.2°F. in the open shed.

Research and the actual use of open shed housing and outside feed
areas continued to make slow progress. A popular article by Fraser (10)
in 1939 discussed general characteristics of 1oose housing, including

the general layout, feeding racks, ventilation, and bedding from reports
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of dairymen using pen barns. On ventilation, this writer sugcested that
doors be opened in moderate weather and the windows be opensd slightly
all year. This was reported tried at the University of Illinois where
windows were left open 2 or 3 inches all winter. Cows under these con-
ditions always moved to the side of the barn from which the wind was
blowing, indicating they wanted more fresh air.

Ventilation was also noted as a serious .roblem in the closed barn
by United States Department of Agriculture workers (16) in 1945. Closed
barns were dtill recommended for cold areas, although outside feed racks
and open south walls were recommended for areas where winter weather was
not too severe. "Cold areas" or “not too severe winter weather" were
not further explained.‘ Department workers (12) were also studying rela-
tive milk production of cows in pens and stanchions. This report in
1947 showed 18 percent more milk and 17 percent more butterfat produced
by cows in pens over cows in stanchions when both received grain at the
rate of 1 pound to every 3 pounds of milk. An increase of 7 percent
more milk and 6 percent more butterfat from cows in the pens was noted
when the grain ration was limited to 1 pound of grain per 9 pounds of
milk produced. Cows in the pens had free access to hay and silage and
ate more in total. Cows moved from pens to stanchions had serious
lameness and sore feet for the first three months.

Outdoor feeding research was reported in 1948 by Smith and co-work-
ers (18) who found that farmers reported success with loose housing in
the state of Washington even in winter weather. Cows preferred to eat o/

outside feed racks %ven in zero weather. Outdoor feed racks were
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recommended if placed in areas sheltered from prevailing winds. Open-
shed lounging areas should be free of crossdrafts.

Yorth Dakota studies by Dice (7) compared warm and cold housing of
two similar groups of dairy cattle during the winter months of October,
November, December 1925 and January 1927. Temperatures ranged from
-22°F. to 36°F. for the open shed group and seldom under 50°F. in th?
stanchion barn. The feeding program was the same for both groups ex-
cept that those in the open pen had free access to hay from an outdoor
feeder. The open shed group gained more weight, produced more milk,
and ate more hay. From this and other studies between 1327 and 1942,
Dice concluded that cows in the dry climate of North Dakota can stand
considerable exposure to cold teaperatures. Adequate rations, shelter
from wind, snow or rain, and dry bedding provide conditions for compar-
able production with cows in a stanchion barn at 50°F. or above. Dice
also concluded that cows on full feed apparently produce more heat than
needed to maintain body temperatures without using additional nutrients
for body heat and the arparent need for heat in the barn was to meet
the conditions desired by the operator rather than the cows,.

A ten year loose housing research project in Wisconsin by Witzel,
Heimer, and co-workers (21) used steel barns and included comparison
studies of a warm stanchion barn, an insulated warm loose housing barn
(3 years), and a cold loose housing barn. The insulated loose housing
barn gave unsatisfactory fesults due to wet bedding and high humidity,
However, when this barn was operated with open doors and windows as a

‘cold loose housing barn, it was satisfactory, as was the uninsulated
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loose housing barn which was operated with doors oren. Herds in both
types of housing, loose and stanchion, produced equally well. The
cold loose housing herds used 3 to 6 percent more roughage and also
gained more weight. In this project, recorded temperatures averaged
520F, in the stanchion barn, 50.9°F. in the warm loose housing barn
(3 years), 30.1°F in the cold loose housing barn and 30.5°F. outside
temperature. Below zero temperatures were usually noted each winter in
the cold loosa housing barn with a low of -23°F. recorded in the winter
of 1950-51. Teuperature and milk production had no apparent relation-
ship in eithef barn.

Jefferson and Weaver (14) report that pan barn research started in
Michigan in 1928. In 1945 these workers reported 139 pen barns known
to be in use in Michigan. All records to this date were on closed pens
with inside hay and silage feed racks. Outside exercise yards were
used only in moderate weather.

In 1950 Brown, Cargill, and Bookhout (2) reported on studies made
with farmer herds in Michigan. On environmental temperature requirements
of the dairy cow, they reported that cold housing is practical and econ-
omical when cows are properly acclimated, if an adequate ration and a
dry bedded area out of crossdrafts is provided. They also'report that
more roughage and less grain will be used by cows in open barns due to
éharpened appetites with more efficient production as the result. Year
around self-feeding of hay from outside feed racks or a separate hay
storage barn is here recommended for the first time in Michigan. Once

a day outside feeding of silage was also recomnended. Cargill (4)
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further reported in 1952 on outdoor self-feeding of hay and silage to

reduce labor requirements.
Environmental Effects on Cow Habits and Bodly lletabolism

Yfore recently, research workers have reported on factcrs affecting
the body metabolism of dairy cows. Thomas and lfoore (20) reprorted in
1951 thai heart rate is a’fected by age, feed intake, pericd of gesta-
tion, and estrus, with the resulting rate in direct prorortion to the
total metabolism of the cow.

Thomas (19) had rerorted earlier, 1049, that heart rate averages
65 beats per mimute at 70-9C days before calving; 72 at 30-50 days and
G2 at 0-1C days before calving.

Brody and co-workers (1) reported in 1951 that hunger acts as a
body temperature regulating mechanism and that feed consumption increases
as environmental temperatures decrease with the least change in the small
and low producing cows.

Stress conditions on dairy cattle were studied by Graf (11) and in-
cluded the effects of low ambient temperatures, exercise, dehorning,
adrenaline injections, parturition, and intermittent electrical stimmlus.
A slight increase in rectal temperature was noted when animals were ex-
posed to one hour -16°F. ambient temperature.

A very extensive work on environmental physiology with controlled
experiments on dairy cattle by'Kibler and Brody (15) included a study of
decreasing temperature from 50° to 5°F. with the followir;: conclusions

regardirg temperature, heart rate, respiration rate, and milk production:



Mo significant change in rectal temperature.

A greater decrease in milk production in the Jersey than in

the Holstein cows, which was presumably associated with increas-
ing diversion of feed for mairtenance of normal body tenperature.
A progressive decrease in resriration rate to minimal value of
10 to 15 per minute at 5°F.

An increase in pulse rate of approxiumately & percent.



I'ATERIALS AMD :ETHODS

The Brown Swiss herd of sixteen cows and four bred heifers housed
in the steel loose housing barn, which is a part of the Dairy Cattle
Housing Research Project at Michigan State College, was selected for
this study. Ralston (17) reported that this herd was originally moved
to this barn Novemter 15, 1951. Thus they had become adjusted to loose
housing conditions when this study was started November, 1972, shortly
after the herd had been taken off pasture. One cow was remncved from the
rerd at the end of the third montk, so 20 head are included in the first
ralf of the study and 19 head for the last half. 'Six head of Holsteins
in tke main barn were also included in this study for tie stall barn ob-
eervations on pulse rate, body temperature, and respiration rate. Herd
numbers, birth dates, and date of last calving are shown in Table I.

The loose housing program included two barns. One provided straw
stérage, lounge area, calf and maternity pens, milking parlor, and milk
room. The lounze area opened on the south to a paved barn yard. The
other building on the west of the paved yard provided hay storage for
the entire herd and shelter and straw storage for young stocke.

The feeding program did not have to be changed for this study as
hay was self-fed from moveable racks along one side of the hay storage
barn. Silage was also avallable from an experimental self-feeding silo
located in the paved yard area.

Activfty and cardiorespiratory data were obtained by observations

ancd measurements on individual cows. To faclilitate easy identification



TABLE 1

EXPERIMENTAL ANIUALS

——

——Identifcation Eerd Date of Date of last

Yo. No. birth calving
Holsteins in tie stall barn

1. 460 6/27 [k h/31L/52
2. 490 2/2/4o 7/9/51
7, 517 11/13/47 3/29/52
4, 523 3/9/48 1/29/52
5. HUO 2/22/50 5/27/52
Oe 542 b/4/50 g/12/52

Brown Swiss in loose housing barn

1. 322 1/25/%1 11/19/52
2. 335 3/3/43 4/23/52
3. 300 4/11/u47 12/25/51
L, 367 9/22/u47 10/30/51
5e 377 L/e5/49 11/23/51
be 38l 4/3/50 7/11/52
7. 383 2/27/50 8/25/52
8. 371 11/3/u48 11/14/51
9. 309 3/13/48 12/23/51
10. 390 12/29/%0 ——
11. 372 11/3/48 g/20/51
12. 379 11/7/49 5/4/52
13. 387 7/3/50 af26/52
14, 339 9/10/50 ——e-
15. 385 5/12/%0 9/28/52
16. 365 g/14/u47 1/11/52
17. 330 11/12/49 10/19/%52
18. 382 2/27/50 —
19. 350 8/23/45 3/27/52

20. 392 7/21/51 -——
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for both day and night observetions with the least poscsitle disturbance
of tﬂe cattle, large nwnters were clipped on both sides of each animal
with electric clippers and painted with a nonlead white paint. The
paint lasted only a few weeks but was not replaced due to the fact that
the clipped numbers were plainly visible throughout the experimental
period.

Individual cow activity observations were made as a twenty-fcur
hour watch once per month for a total of six days. A flashlight was
used to check the identification of cows during the night hours to avoid
the use of barn lights and any unnecessary disturbance of the cows. In-
dividual cow activity was noted every ten minutes during the observation
period. Data included time spent: (1) 1loitering in the paved yard
area, (2) loitering in the lounge area, (3) eating silage, (4) eating
hay, (%) resting in the lounze area, (6) Resting in the yard, and (7)
time in the milking parlor. It was originally planned to include time
drinking water, but a ten minute interval did not lend itself well to
this type of observation.

The first twenty-four hour study was completed over two weekends in
two six hour periods and one twelve hour period. The remaining five ob-
cervation periods were completed as uninterrupted twenty-four hour ob-
servation. The following dates were used:

1. November 1, 6-12 F.M.; November 3, 12-6 P.l!.; liovember &, 12-

12 A,
2. lNovember 28, 8 F,!.-12 Midnight; Movamber 29, 12:01-8 A.M.

3. December 30, 5 F.M.-12 Yidnight; December 31, 12:01 A..'.- 5 F.H.
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4, Jamuary 25, 3 F.M.-12 Midnight; January 24, 12:01 A.M.-3 F.M,

5. February 27, 4 E.M.-12 Midnight; February 28, 12:01 A.M.-4 P,

6. Varch 28, 8 A.M.-12 Midnight; lMarch 29, 12:01 A.M.-2 A.M,

Respiration, body temperature, and pulse rate data were secured at
weekly intervals starting November 11, 1952 and concluding March 25, 1°53.
Data are not ircluded for the last weexs of December and January due to
Unavoidable disruptions in December and Farmers' Week activities in
January. All data were collected between 2:00 and 4:00 P.M.

A stop watch was used to check pulse rate and respiration. Generally
two or more 15 second periods were checked, then averaged and multiplied
by four to find the rate per minute. Respiration was checked by observae-
tion when standing and resting. Pulse rates were secured from the
coccygeal artery in the tail. A few checks were made with a stethescope
over the heart. Rectal temperatures were secured and recorded. These
data were obtained by tying two or three animals at a time with rope
helters as near as possible to where they were standing or restins at
tte time. Fortunately tris herd was very quiet, not easily excited and
- accustomed to halters so the activity in securing these ouservations
caused very little extra disturbance.

Weather data including precipitation, snowfall, snow on the groung,
wind, resting area temperature, and paved-yard outside temperature were
secured from the 195°2-5% Progress Report on Dairy Fousing Research Pro-
ject No. 89 (5), and records of the local United States Weather Bureau.
These data were secured each week for the same day and time of day as

the pulse rate, bndy temperature, and respiration rate.



RESULTS AND DISCUSSION
Cow Habite and Activities

Freedom of movement from resting to feeding and sheltered to open
areas mxde it possible to study cow activities throughout the day and
night to determine cow habit patterns. Six twenty-four hour observation
periods aprroximately four weeks apart from early November to late March
were used to study changes in activities as affected by low temperatures,
rain, snow, and wind. A very open and mild winter reduced the effective-
ness of this study, although a low of -7°F. was recorded in the outside
raved area January 6, and several periods of sleet and ice not recorded
in the twenty-four hour studies showed very little effect on cow activity
exceft to increase the lounge area loitering time.

Collected data on cow activities are shown for individual cows at
ten minute intervals for twenty-four hour observation periods in Tables

Vv, VI, VII, VIII, IX, and X in the Apperdix.

Loitering in the yard.

Figures 1, 2, 3, 4, 5, and 6 show cow minutes per hour loitering
in the paved yard area for each twenty-four hour observation period.
These figures show two major periods each day when time was spent stand-
ing and loitering outside. The first wss 7-12 A.¥. and the second 12-4 F.M.
Both were closely related to daytime hay-and silaze-eating periods. A
study of individual cow activity data in Tables V to X shows that during
these hours most of the cows would alternate at eating hay or silage and

loitering in the yard.
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Yard loitering was chiefly arcund the silo or hay feeding racks
until appetites were satisfied. Loitering would then continue in other
areas of the yard for a period of time depending on weather conditions.
A comparison of Tables II and III will generally show some type of ad-
verse weather conditions for the reriods of least outside loitering.

Outside loitering was at its lowest during tke January observation
period when the cows spent only 7.3 percent of their time standing in
the yard. Snowfall was steady most of the day with a total of 1.5 inches.
Yard loitering.during Yarch observation period was also low with an aver-
age of 9.4 percent of the cow time. Weather conditions were not severe
at this time when compared with previous months, although extremely warm
dry weather the previous week could have made this near fre=zirg and
windy (17 mph average) day uncomfortable for loitering in the yard.

The late November and February observation periods showed that the
cows spent 17.2 and 1¢.0 percent of tkeir time loitering in the yard.
The November date had the lower temperature (28°F. maximan, and 22°F.
average) as compared to Lo°F. maximm, 18°F. wminimum, and 30°F. average
for the February date. Precipitation was approximately the same on both
dates with C.3 of an inch of snow in November and O.4 of an inch of snow
for the February date. The February period had the highest wind velocity
with an average for the day of 20.3 mph and a high of 45 mph. The late
Movember observation day showed an averase of 15.5 mph wind velocity and
a high of 23 mph.

ZEarly November and late December observation periods showed the

greatest outside loitering time with 21.9 and 24.2 percent respectively.
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TABLE II

ROO)M FOR SIX TWENTY-FOUR HOUR OBSERVATION FERIODS
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Activity
Dat Resting Eating Eating In milking
€ in lounge hay silage room
Min. % ¥in. % Min. % Min. %
Nov. 1,3,8. 553 8.4 k2.5 3.0 281  19.5 g.5 0.5
Yov. 2%,29, 4ol 24,3 51 7.5 244 10.9 20.5 1.5
Dec. 30,31. 4o7  29.7 150 10.8 24z 16.9 10.5 1.1
Jan. 23,24, 706 49,0 284 19.7 o 0 2.0 2.0
Fet. 77,28. 613  U42.6 224 22.5 0 0 31.0 2.2
Mar, 28,29, 611  u2.L 305 21.2 0* 0 22.0 1.6
Loitering Loitering Resting
in yard in lounge in yard
Min, 4 Yin, % Min, %
¥ov. 1,3,8. 315  21.9 181 12.6 59 L.1
Nov. 28,7°9. °hg  17.2 368  25.b6 14.5 1.0
Dec. 30,31. 349 24,2 237  16.5 11.5 0.8
Jan. 23,24, 112 7.8 309  21.5 0 0
Fev. 27,°8. 231  10.0 241 16.7 0 0
Mar, 28,29, 136 9.4 3ob  25.4 0 0

* No silage available after January 10, 1S53,



TABLE III

WEATEER DATA FOR DAYS OF COW ACTIVITY OBSERVATIONS
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Date
Weather Yov. Yov, Dec. Jan. Feb. Mar.
Data 1,3,3. 2%,29. 130,31. 23,24, 27,28. 2%,29,

Temperature (°F.)

Yaxirmum 68 28 34 76 40 40

“iniimum 23 15 27 20 18 33

Average 42 22 30 32 30 37
Frecipitation (In.)

Total 0 N0.02 0.02 0.139 0.05 C.01

Snow 0 0.2 0.1 1.5 0.4 T
Snow on ground (In.) 0 1.0 T 1.0 T 0
Vind (mph)

Average sreed 9.5 15.5 11.1 14.2 20,32 17.9

Fastest speed 25 23.0  17.0 29.C  45.0 15,0

Direction Sw SV XE N WW oW
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Tris November period had the highest tenperatures (08°F. maximunm, 28°F.
minimum and 42°F. average) and the least precipitation (none recorded),
and the slowest average wind velocity (3.5 mph.). December was also
relatively mild with a high of 34°F., a low of 27°F., and an average of
30°F. Precipitation was also low (0.1 of an inch qf snow) and wind
velocity was only slightly higher than November with an average of 11.1

mph and a high of 17 mgh.

Loitering in the lounge.

Figures 7, %, 9, 10, 11, and 12 show cow minutes per hour loitering
in the lounge for each twenty-four hour observation period. A study of
these figures show high periods just before and at milking time. The
cows seemed to anticipate the milking time by going into the lounge and
those to be milked were contfined inside just befére milking started.
Inside loitering during other periods of the day varied with outside
weather conditions as shown by Tables II and III.

Loitering in the lounge increased proportionately each month as the
outside loitering decreased. The total loitering time ranged from 421
to 616 minutes per day with an average of 5lb.6 cow minutes, or £.o hours

rer day.

Resting in tre yarc.

Figures 13, 14, and 15 show that outside resting or lying down was
limited to short intervals during the observiation periods of early Novem-
ber, late November, and December. No outside resting was noted during

the other three months. It is quite evident that the paved area became
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too cold and the limited sunlight of the winter months failed to warm

the paved arsa sufficiently for comfortable resting,

Resting in the lounge.

Figures 16, 17, 13, 19, 20, and 21 show time spent by the herd
resting in the lounge per hour for each obsarvation day. Thiree periods
of the day were prefarred for resting, 12-5 A.M., 12-4 F.!'. and 212 F.!.
Preference was in the order naned.

Total resting time ransed from 433.5 to 70o cow minutes per day with
an average of 581.5 minutes or 9.6 hours, which is approximately one hour
more than the total loitering time,

The lounge or bedded area offered some moisture problems, although
2 1liberal use of straw provided clean bedding all winter. The entire
area was used to about the same extent. Some cows rrefsrred the more

quiet corners (generally the youngest or oldest animals), while otaers

preferred tne entrance or central area of the lounge.

Eating hay.

Figures 22, 23, 24, 25, 26, and 27 show the cow minutes per hour
spent eating hay for each of the monthly observation periods. Table II
shows the direct effect the availability of silage had on time spent
eating hay. Fay eating time was fairly well spread throughout the day
with hizh periods from 7-12 A.Y. and 1-6 F.Y. Midnizht to 2 A.}. was
also quite regularly used by some cows before resting the remainder of
the night.

The months with the lowest roughage eating time were late Noveubver

and January which were tne months with the most adverse weather conditions.
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Total roughage eating time ranged from 295 to 395 minutes per cow
when silage was available and 284-.324 minutes when only hay was available
or an averase of 339 minutes eating both hay and silage and 304 minutes
per day when only hay was available. Harshberger (13) found that dairy
cows require seven to sixtseen minutes to eat one pound of hay with the
faster rates for larger cows. If we use ten minutes per pound and the
304 minutes averaze per cow we estimate that thirty pounds .of hay was

consumed per day per cow.

Eating silage,

Time spent eating silage when available took most of the rousghage
eating time as shown in Table II. TFigures 2%, 29, and 30 show cow mine
ntes per nour spent by the herd eating silage for th2 three observation
periods with silaze available. Eating periods preferred were 7-12 A.V.
and 1-6 P.l., althouch some silage was eaten practically every hour of
each observation period. The cows averaged 25b6.0 minutes eating silage
per twenty-four hour period.

The study by Harshberger (13) showed that dairy cows averaged 1.75
to 2.75 minutes to eat one pound of silage. An indication as to the
amount of silage consumad in this case can be estimated by using 2.5 min-
utes per pound since the silage was not always loose. 3y dividing the
average of 255.0 minutes we may estimate that 100.0 pounds of silaze
were consumed per day per cow. A total of 125 tons was available dur-
ing the three months of November, December, and January. The use of
10N0.0 pounds of silage daily per cow would use 90 tons for the three

months. The remaining 35 tons included wastage and silage for young

stock.
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As mentioned earlier, silage was definitely preferred when avail.
able and time-spent-eating increased, as soon as silage was not avail-
able as is shown in Figures 24 and 30. On December 30, the silage was
nearly all cleaned away at 5 F.M. and a new supply didn't break loose
until 12 midnight. The cows spent some time at the silo hut due to the
lack of silage the hay feeding time iminediately increased and stayed up
until 12 A.M., December 31, when time spent eating silage increased al-
though it was after midnight.

These data of individual cow activity in a lnose housing barn show
that the animals spent §.6 hours resting (mostly in the lounge), 8.6
hours loitering (fairly evenly divided inside and outside), and 5.1 hours
eating rouchagze (mostly silage when available, otherwise hay) each day.

The remaining 0.7 of an hour was spent in the wilkingz parlor.
Fhysiological Activity Study

Weekly data collected for eighteen weeks during November and Decem-
ber, 1952 and January, February, and March 1353 is shown in Tables™XI,
XII, and XIII (in the Appendix) for individual cows in the Brown Swiss
herd at the 1loose housing barns and for six Holsteins in the main barn
in tie stalls. These data are summarized and averaged by herds as shown

in Table IV which also includes a summary of weekly weather conditions.

Rulse rate,

The cows in the loose housing barn on November 11 had a fairly high
pulse rate of 71 beats per minute and averaged above 7O beats a minute

through December 11, when a high of 74.5 was reached. The next week,
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December ‘13, the pulse rate dropped to 67 and to 63.3 on 3anuary 14,
A low of 52 beats per minute was reached January 21 and was followed by
rates of 54 to 57 during subsequent weeks.,

The high average pulse rate of November and early Decembar occurred
during the early cold periods of late fall which served as the acclima~
tizing period. The slightly colder weather in December and January
failed to hold the pulse rate up, as after these cows were acclimatized,
their pulse rates dropped to the sixties for six weeks and then to the
fifties for the remainder of the test period. Variations during this
period generally showed a slight increase in pulse rate as temperatures
dropped and a slight decrease as the temperature went up.

The average pulse rate of six Holsteins in the tie stall barn was
fourteen beats slower (60 beats per minute) than the cows in the loose
hosinz barn at the start of the observation period. This rate increased
to 65.3 on December 25 and then dropped to 58 on January 7 after the
temperature dropred to -7°F. on the morning of January o. From this low,
the average pulse rate increased to 66 beats per minute and was main-
tained at this rate through the remainder of the experimental period.
Only the severe cold of January 6 and 7 had any affect on the rulse rate
of this herd. The low rate at the beginning of the period probably re-
sulted from the warmer temperatures of inside housing as compared to the
lower temperatures in the loose housing barn where the lounge area tem-

peratures averaged only 5.5°F. higher than the outside paved yard area.

Respiration rate.

The respiration rate of cows in the loose housing barn at the start

of this experimental period, November 11, was 25 breaths per minute, It
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decreased gradually to a rate of 16.1 per minute on January 7. Warumer
weather the next week increased respirations to 13.0 per minute from
which another gradual decrease to 14.7 was noted on March 4. By March
25, the average respiration rate for the herd had increased to 15.9
per minute.

Tr.e cows in the tie stall barn had a resiiration rate of 25.2 on
November 11. An increase to 30 was noted by December 4 and then a
sradual decrease to 21 on January 7 and another increase to 24 to 27
through January and early February. Tne low for the herd was reached
on February 25 at 19.3 respirations per minute from which point the rate
increased to 25.7 on March 25.

These d:ta show the effect of cold weather in causing a steady
decrease in rate of respiration for cows under loose housing conditions,
while cows in the stall barn held at a consistently higher rate with

major decreases only under severe changes of outside temperatures.

Body temperature.

Body temperature variations as ®hown in Table XIII (in the Appendix)
and the summary with weekly averages in Table IV indicate normal tempera-
ture ranges for both loose housing and stall barn conditions.

Under loose housing, the rectal temperatures averaged lOO.SOF..
while in the stall barn the temperatures averaged 101.1°F. to 101.7°F.
Greater differences were noted between cows within a herd than between

herds.
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SUMMARY

This study showed that individual cow activities varied with
changing winter weather conditions even though the 1952-53 winter season
was relatively open and mild.

Loitering time inside and outside varied the most with a range of
112 to 349 minutes daily per cow outside loitering time and a range of
181 to 308 minutes daily per cow inside or lounge area loitering. Fre-
cipitation--mostly as snow, and wind caused the greatest increase in
lounge loitering time.

Resting time in the paved yard area was very limited with 59 minutes
per cow per day in early November, 14.5 in late November, 11.5 in late
December and no outside resting recorded for January, February and March.
A definite preference was shown for the warm bedded area of the lounge.
Inside or lounge area resting showed a tendency to increase along with
inside loitering in more severe weather when the outside loitering time
decreased.,

Hay- and silage-eating time showed a ranze of 295 to 399 minutes
per cow during the first three observation periods when both hay and
silage were available. The high was a relatively mild day and the low
was a blustery day with a low of 15°F. and 0.3 of an inch of snowfall.
Siiage was not available during the last trree months and hay-eating
time ranged from 284 to 324 minutes per cow per day.

This stﬁdy of roughage-eating time showed a definite preference by
the cows for silage since approximately three-fourths of the total rough-

age-eating time w~s spent eating silage. This herd averaged 255.0
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minutes per cow per day eating silage and &3 minutes eating hay when
both were available. Hay eating time averaged 304 minutes per cow
daily when only hay was available.

Weekly observations of pulse rate of cows in the loose housing barn
showed a relatively high rate of 71 to T4 beats per minute in November
as th- cces were becoming acclimated. This was followed by a gradual
decrease through December, January, and February to a low of 52.6 beats
en March 1%, Slight pulse rate decreases were noted as environmental
tenperatures increased and pulse rate increased as environmental temper-
atures decreased. During this same period of time, cows in the stall
barn who started with a lower pulse rate (65 per minute) continued through-
cut the period with only temporary decreases during pericds of lower out-
eide temperature,

The average respiration rate of the herd in the loose housins barn
showed a gradual decrease from 25 to 14,7 per minute with the lowest
periods during the most severe weather conditions. During this same period
the respiration rate of cows in the stall barn ranged from 30 to 19.3
rer minute with higher rates in mild weather than in cold weather.

The average body temperature showed a greater difference between
cows within a herd than between the lcose housing and stall barn herds

of this study.
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TABLE V

INDIVIDUAL COW ACTIVITY DATA
(12:00 to 6:00 P. L. NovVe 3, 6:0C to 12:00 P. 1. Nov. 1

and 12:00 to 12:00 A. lf. Nov. 8, 1952)

Cow Identification Numbers

20

67 891011 12 13 14 15 16 17 18 19

Time

)

1 234

A ANANANRAAA AN OOV ONNNNQ
NANANANDANAAAANDD AN OOOAAAAAOODOOOVOEERIDO DM
DO AAAAAAAAAAAAFANDNDOOOOOVOWVODOVOVOVOOW A TN
ANAANDOANMMNAAAAANDDAAH OOV AN
AAAANAAAAADQODOMNNDDNDODODOVDODODVOOVODVOVKVWYMNMDMNMN OOV
NNOANANIDAADONOINDN AL OAANNDDOOVOOVDVWN Y OO

AAFOOODAAAAAAODAANARQODOOOOVDOOVVOONWEO DD DO O

. NOMANAAAA NN AN OOV OOV OOV OVOVOOOOOODAHNAHAHAH VW

NOVOOOANANAAANDONNINILHEAAAOOOOVOOOVOOVOMNEIN NN
AN AANNAAAAN A AP OOV OO AAAODOOOAHFHODO A NN
AATYAAAAAADODANANAANNODDODOVOOVODNDNDMMDEHAHMHAADDOOOOY

ANANNRAAAAADD AAANNANAAAOOVIDOD OO OO
DA AAANANNYEL ALV HAHAHDO OO
wO31annOnOl.l222113335555555555555522233555
ANV ANAAANNNNDMNN OOV ODOOOVOVDONNINNOVUVVINNANNDDWOWY A~
AHAA T A AA A AT OO AV ANHAAHAY YOO
AANDUAAAAAAANDDOOMNODOMN AN NANAQNON NI VOO OO
HrerAAAAAAAA A ADODOODOOVODOVLDOONVID DOV NN
NANANONANAHNAANQNANDOONNAAFAANNQOOOOEEETANNNN N OO

6:00
6:10
6:20
6:30
6:40
6:50
7:00
7:10
7:20
7:30
7:40
7:50
8:00
8:10
5320
8:30
8:40 .
8:50
9:00
9:10
9:20
9:30
9:40
9:50
10:00
10:10
10:20
10:30
10:40
10:50
11:00
11:10
11:20
11:30
11:40
11:50
12:00
12:10
12:20
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TABLE V (Continued

Cow Identification Numbers

Time

1234567891011 1213 14 15 16 17 1€ 19 20

TNV ININNEOON AN ANNRAAAAAAA AN NN D00

DOV OOOOAAARDOINO AAATEAO0OOONANANNN O OO OO

DUOOUOOLOOWOVOOOMDFAONDODDODANANNNANDODOLANANANDAHAADOOWODD OO A

|
DOVOOOVOOOOWVWOVWVBOAANNRNR AAAAAAD A ARND AN N O OO |

NOUVUOVOOLLAANNLOVOVWVLWVODEMNDODOONDAAAANDND AAANOANNNO OO

DOLOVOAFHANAARAAVAOOODINNNOONDAAATYTFAODDOODAAANNNNNNNDD DM M

!
DAAANLOLOOVVWVWLVSLNIINOOMNNIDMNDOVOLNAAAAAAADNI QAN AN WO NW

HAO00VOOVOOVOVDOVDOVUOVDOVODVOOVOHAAANNNININM A ANANNDAHAAT OO

DOV ANDOVOOOFAOOVONNMNIOAAANDDND A DD DN N

NOLOLOAARMDDDYAAAAAAANDIOONIDAAAAAAAAAD AADOD O A~
AN AAAANDDENONNNAAAAAAAAANIND AANDOOND DO
VOOV AHFANNODEOIDNDNNNDVOVLVOVVIDANNNNNNEHANDNNO OO OO
AN EEENNONEAAA D OO NANNANNDAHANANANNDOAND NN
HNOVVODOVOLOOLANANODLOOVOOAHANDDDDAAAAAAAAAAADO OO OO
DONQNANDNYMNMNONOOOMNEAHNDODOLOOVVDAAMNAAANNNOANNNDD
o RToRo N o Mo Mo NTo Navaviat o NTo NTo NTo Nio NToRTo RTo N NI IS WL IS TS I 0 RS S I B r T AV A et A I AV aV R oV aV R a VR eoR AV i 4V R eV aY]
M EHAHANDOLNOOODOVNOVOVDARAHNANNNNNARAAANNANNANNAAAANANRONANNNOD

5:50
6:00
6:10
6:20
6330
6:40
6:50
7:00
7:10
7:20
7:30

12:30
12:40
12:50
1:00
1:10
1:20
1:30
1:40
1:50
2:00
2:10
2:20
2:30
2:40
2:50
3:00
3310
3220
3330
3340
3250
4:00
4:10
4:20
4:30
4:40
4:50
5:00
5:10
5:20
5:30
5:40
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TABLE V (Continued)

L ———— et e A TR, i

Cow Identification Numbers

Time

1234567891011 1213 14 1516 17 13 19 20

HAANDDOOOOOAMAAAAANDDAAAAAATAANDD AADONANQD O OO N W
O AANNYD A AAAAAAAA D AAAAAAAAAODOODOANTL AODODOODANNEQ Y
DUV OMNEAAAAAAAAANOLONDINDDAAAADDODODANNANOOOLOOOONWO

WM AAAANONDDAAANDNINDAAAANDNDOLOOVIOANNNDD T ANANAN

AN H AN ONOOLODLOOLNDWLDOOONDONNNDYONOO OO

OOV ADOODOAAAAA AN S AAA ANV N)

OAAA~AA~AAAFSTHF LA AAAAAAAADDDOOOOOOOVNDNIND AANDD N

NANANNANAANN AN AAA A ADODODANAANDODODONOLODDODANANADDOOOOON
OO OVULANANNNAAAANDAAANDLOONODMDMNNINIOVOVOMNIMONNNETHHID DO

ARSI AAADODOOIONDAAOOOFAANDAROOODONNNNNDOD DO

OO AAAAA~AAAA AT AAAODOODNDOOOOOODNANNNNAHMHDODO OO

AAAAAAAAANRONNDAAAAAAASMNDNDDAAODOOODOONDNDMNNDNO OO IO
O AALIIIOODNDIIN AT AAATITIONONOOONODONOANNAODNY OO OOV

i

DN AN AAAANNONMDIDNAAANDNDOLOLOODVLOLOWAHAAHNDDNDDDDND M A

OO AAAAAAAAAAD AA A A AAANANNANDOOODODODOODW0ODOO OO

A AAAAAAAAAA AN HADDOIONODODODOLOOOOARNNDD O AN ~ |

DOVOO VOO ONI O A AAAD AAD I A F OO OO OONNN N DO 00O
DWW EAAAANDD M AADODOOOLODODODOONND DMWY OO IO
NAAOQROOON A A A AAAAADDD A A A AAADD ¥ OO0 OO0 OO0 OO
DOV MAAAANAANNNANANANAAANN ARSI AANNNNANWV N OO

7:40
7:50
8:00
8:10
8:20
8:30
8:40
8:50
9:00
9:10
9:20
9:30
9:40
9:50
10:00
10:10
10:20
10:30
10:40
10:50
11:00
11:10
11:20
11:0
11:40
11:50
12:00
12:10
12:20
12:30
12:40
12:50
1:00
1:10
1:20
1:30
1:40
1:50
2:00
2:10
2:20
2:30
2:40

i




TABLE V (Continued)

Cow JIdentification Numbers

Tine

e S A— - A —— Y T Vo M M

9 10 11 12 13 14 15 16 17 18 19 20

3

1 234567 :

ODOVOWOOIOO OO OO OO OO O
DOVVOOWANDDO O OOV OO O
POOVO OV OOV VOO OO OOO

ODOOOODVOWDODO OO O OOOOWNn

OOV ANMNDAADO OO OO

HAANAQDOOO OO0 OO

HFOODOVODOOOVOANDDAAAND O

VWV IDKVOWOVIG OO

leN'eNToNToNToNToNioNToNoNTeNioNToNToNioNio NioNioNTo Nie]

HAOLOODOOWOOOIODKWKWOWOLW

ANANODODOVONDOIONOO OO0

leNToNToNToNToNloNToNTeNioNToNo NloNioNTo NioNTo NloNToNTe]
0O W WO W WO OO OO OO
AVVOOODOODODOWV OO OOO
DOV OWVWOVOOWVOION WOV
HAANAAOODOOOOODOOOOODOOWO
VOV WOV OWLLWOO OO
OOV AHANOOONOWOOLWWWOWOW
00 WV N NIO W W O O WL WO WO W0
leNeNTeNToNIoNToNTeNioNTs NioNToRioNIoNTo NIo NIo Mo NToNTe)

2:50
3:00
3310
3220
3:30
3340
3250
4:00
4:10
4:20
4:30
4:40
4:50
5:00
5:10
5:20
5:30
5:40
5:50

e o ——. -

¥ Activity code:

l- Loitering in the yard.

2= Loitering in the lounge.

3= EBating silage.
4. Eating haye.

5- Resting in the lounge.
6- Resting in the yard.

8« In milking roome.
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29, 1952)

DATA

vy
17

CCi A‘XCT ] le

IDUS

~
4

\

1
(8:00 Ae 1le NOVe 26 to 58:00 Ae e Nove

e e & L ® e b st ebee e ¥ % v

Identification Nunbers

Cow

Time

atrema s

10 11 12 13 14 15 1o 17 16 19 20

56 7 ¢ 9

1234

AN ANNNDODOODOVODANMIMNDAAANARANDOVODNNADMD P AN
AAAAAAQRANNANDAAANIONNONNHANANNNDONIMI) AN ANNNNN AN
0429~22222555555555222222n922225555555522225
A A AN AN NANODOOOOOOVDDANNNEAN VWO NN
IO AN F AT AAAAAANANAI O AN A NN NN
AL AANNOONOONNIONNITONND A ANQNUNNNINMENN A AN~~~
ANV OODOOONANAMNDDMNDANANNAARIINAAANNNANQND O
AN AOAANANLF A AN H AL AAOOND AN NN AN NANANANNNA
NANQAODUOLHDOEIVIIONNAANDNDDANNDANNIIIYDAAAAADND A~
OO AAAADD L LI AAADOANANNANNRAAOD AN ANAANNANNDO W
AN NN AN ANNDODONODOONNDONNNND DO

DWOLOHLWVLEEOLVOLDOCILNDFAANDDNDOANANNIANDODNDONNAAAAAAN NN
O AAMNN AR AANDODHEILIONN OO NNNNNDNODOID A AAAA~AAANNDNDN
DUOLDLOVOOVOVOOINDIIFANNDNIOONOTANNDANDIN HHADWLWOOO OO
AN OOOVROOOOIITDONDINNAAANARDANNDNNONAFAAARMNOND AAA
AAAAAANDDODDALIODNN AN ODOARNNRNDINNOINDAAAAAA A ON
ODOODOOAANDODNDONDEIIIHANNNANANNNDAANDDNIOONND F AN NN
T0555ﬁvn0331114443355.052223231u11333333531255
DOVOLANANANDDIIDOOANANAAAAAFAANDANDDNDDONNNNNNNNNNQ

%
DLOUOVOLENAAAANAANARAANNANFIIIODODAAANQAAFFITIANNNNNARAANNRNNANRAQQ

leNoRoNoNoleRoNoloNoNoNoloNojoRoloNoloNoNoNoNoNoloNoNoRoloNo oo N oRoloNoJoNoRoNo X o)

O NN OANMNIFNOANNTTNOFANMNIOANNNIINOOANNDIFO AN T

€0 90 26 00 GO GO €0 €0 00 0O 00 00 6 OO OO 00 OO0 00 00 0O 00 O 00 00 00 GO 00 00 06 00 00 O 00 00 00 00 ¢0 0 00 0 oo
A A A A AA A A A A A A A A~ A




TABLE VI (Continued)

Cow Identification Numbers

Time

1& 19 20

€78 91011 12 12 14 15 16 17

F OO N A AAAALFIPOOND AAN A AANNNNN A A A A~~~ NN~

NDOVOULANDLOOLVLWVOOLFAAAASTISAAADDODDOANANAAAAAANANAOD O
NEAAAANODOOOLODODANNANNNANAANNOANANANNDDVWVOVLVOVVWOY AN WO IO
DOWVOLOVNANNANNVLOOOVODWDWOMANNAANNNANAANRNAANO O AN AQODWOOWOOWON
AR AAAA~ANDONDMNOANCONDONANNNNNDDONNNANNNNNMNDN NN
ODUWONANNANANNNOLOVODARANOVODAANNNODODOIMMMDNHAANNDDOWLOOOO OO

AAAISELAAARAODDOOOIMN NV ANNANANNNDONRAADD A AAA NN OOV OOO

HAAAAAAAAANNNRNNANNAOMNDANNNNN0NONRMNANANNNNNNNNNNQDMNWON
1111133533111111333222823533322222255555555M
DLOOVWVWOOODOWOVWVMOOINOOOAAANANDIODAAAAAAANANNNN WOV OOO
LWVWOANDININMNIOEONNOONNIYIAAANAAAAAAAAAAAAAAAAHAAANQ WO

NANNRNNNNRNRAAAAAAANNNNNARNRNQNRNNARXRNAALFFIANNARN RN
MDA A A A A AAAAQADODODAOANNNNOND OO ANDDNWINV OV |
CARANLLLAAAAAAAAAADODNORNNNND DO DD OO ONNNN QNN
AAALL L AAAAAAD DD AAANNNO NN N0 0N NN OO WO A
ANQAODOOV LD OO LN D A AAAANNTRLNN NN
AN ANAN ORI ANCNOANNNANANANANNNNDNEOODUOODVWNMNM
OCOVONNAODOID ANNNNNAANNN DN AAANRND DD A OO OO0
ODOVOAORD AAAANRANNANNNODONNNRNDONAANNRNNNNNNN OO ONN 0
oo R e R RN R R R R R e N e R R e R 2 Lo NV E A R HA R eV I at I I eo e s WAt IR R oV I oV SN A B WGV AV BV I AV SV AV I IV o I )
B8RRI BE8 SR8 8RR8I BEIRRIBSIRRIR3IRIIBSSRRS3

00 00 00 00 €0 00 60 G0 00 00 00 00 00 00 00 °O ¢0 OO 00 00 00 00 TO 00 00 00 D 0 00 00 00 0 00 00 00 o0 00 00 00 o0 o0 00 o0

NI IIIIDOLODOODOOVOVVOVO-T---D-VDVDVDVODIOOOC O
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TABLE V1 (Continued)

[ R

Cow Identification Numbers

Time

1 234567891011 12 12 14 15 16 17 18 19 20

LOUVODOLOOOVAAANAADLOOODOODODODOLOLDODOVDOOODODOOOOWOOOODOOO
555555552111125555Fu5rdﬁwg65555555r0t\u5555555555
VWVWVNANDNINDAHAHODODOLOLODODDVLODOLEODOVDODOODOVODODODOODOVOODOOOOO
LOVOVOLOOVOVOOWVOVOOOLANDMNDODODONAHHAANVLOLDOVOODDOANANQRNRVODOLOOOOOAN
AHAAAAAQANAAQADODODIDOANNAAAAANNOOODOLOOOODOLOOOOOOOGNNODONDOOOOWO
HANOOLOLOOODAAAAALODODODODOOOOOLOODODODOODOODOIODOODNANNOWY
LOOLODANNNARAAAAHAANDODOOLOOLDOLODOVOODODODOOVODDODO OOV
DUV ARAAFAFANDPDDIMNNDAHHOOON OOV DWW
DUVWVOVANANANANAAAAAAAAAANAODOOOOVEOOODOLHLOLODANANANANQLVW
OO ANAFFIAAAAANANNANAANDDODODOOOOANANAAAAAAAANO OO OO

UMMV AHAAANVOOOLOOONANNANLOLWEILE WO OO OO
DOWVLOLAANANANDIIDAAAAAHANAANANANANNNAAAAAAAANANO OO O OO
DOV OOVOVOVOODVOLVODOVODOANNHANDMNOMNDANAQWOO WO WO W
I AANANAN AL AHAAODOODODODANNRAADIOD AAA A A QOO0
AAADONDODAA A AN OOV L OOOODODODOULODOVWDOOLODEAHOOOOWO
333555555555555555cv5.,Ord5c05r02113333555555555
LI NNNNANAAAA AN OOODOOODOONNDOGNOOEOOO0NO OO
555555555333122222225nu5r0552225555555555555
NI AANANNDULOOOYOOVLLOLOULOODOLOODODOOODOODODODONNARANRY OOV

ieleleojoRoNoloNoRoRoloooNoNoNooNoNoNoNoNoRoJoNoNoNo oo NoRoNoNoRooNoNoooNo No N o)
OFAANMINOANMNTNOANNTLOAANMNTNNOOAANNITOVOANNNIFOANNN WO
90 00 00 00 00 G0 G0 00 G0 00 0O 00 G0 00 00 O O 00 00 00 00 0 00 OO 00 00 00 00 0O GO 00 00 00 C0 00 00 00 G0 00 00 0 0O
COO0OO0OO0O0OMHAHNMHAHANANAANNNANHHAHAAAANAAANAQAAAQONRONOD I IS
A A A A AA A A A A A A A A
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A e e e o 4w e e,

Cow Identification Numbers

TABLE VI (Continued)

10 11 12 12 14 18 16 17 1&€ 19 20

Time

8 9

1 234567

ODUOUOLULOOVOOUOANAAAHOOOLDODOOLDOLODODOODOLLDOOOOOLODOLDOODOODODOLODOLOOWOO
555555552111125555ﬁu5r\ucw.fnuss55555r\u:\u5555555555
DUOVOLNAAMNDMDD ADOODOOLDODODOODLOODOLODOLODOODOODODONIOOOOOOO
HOLUOLOLOODOOLOOOOWOLADDDMDINDHANODOLOOOODOVANNNWLWOWWO WA
HAAAAAQAAQAOODODODONNANNNQOOOUOODOOLODODOOODOOONIDOONOOOOO
VOOV ANAAAAAAAAAAAOOOVDODOVDOVODOVDOVDOVDODOVDONNMNMNAHWVN OO
HANOOODODODAAAAADODODODDOOLOLODODODOLOODOOODODOODNNRENOW
VOLOVODARARNANANAAA AN OOOLOOVDODLDOLODOOOONDOOEOOEODDODOONOONOOOO
OWVOVOVLOLOOVOANAHAHANDDDDDONNDAHAODDOVDLOHDOOOWIONWNONWOOOIOOOON
DOUOOANNANNAAAA~AAAAAAANANDOLOLOLVEODOVODLNULODARNNAANNNY VW
OO NASIILAAAAANNNANANODDDOOOOLODOOAANANAAAAAAAANOD OO OO

OOV ODANAHAAANOOOODODOODANANNND LN OO

DWVWOLOAANANANDINOODEAAAAAAANANARANNANNAAAAAAAANANODO O OO W |

OOV OOVOVOVOODVOVDOOOOANHDNDMNDANANWWDOWOOND W WIOOOO
P AANANN AL AN OODODODODAAANQRNDOIOD A AAAAAAAQO OO
A AN A A ANV OVODODDVOVOOOVLOMEAHOOOOD
333555555555555555_.C5rOc05c05r02113333555555555
PLIIIOMNNNONOANANNNNNAAAAAANNCTOODNOOODODOOOOONDONGOND OO
55555555533312222222Snu55552225555555555555
NI IIAANNN DD OLOLODOOODODODODODODONOANNNA OO

eleXeXoloRoloRoNoNololololoRoloNoNoNoooNoNeoNoloNoNo Yoo NoNoNoNoN o oo o oNoRoNoN o)
OCHANNFIUNOHANNNFEOAHANMNNITINO NN OOANDFOOANNITFULOANND PO
$0 60 €0 00 00 00 00 00 00 00 GO 00 €0 00 00 0 GO 00 00 0 00 00 00 0 00 00 00 Co 00 0O OO 00 00 00 60 0 00 00 60 o0 o0 00
OCOO0OO0OO0COMFAAMHMHHHANANANANQRHMAHAHAFAANQAAANOONN OIS
e AAA A A AAAA A A A AA A A

|
m

i
{
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TABLE VI (Continued)

A T Y S ) P\ ¢ T A P e et — < o A i e o

Cow Identification Numbers

Time

e B e 8 A e T e o % =

© 10 11 12 12 14 15 16 17 1¢

19 20

—~
O

&

1234567

:J55554444116663353«

DUVODOONOVANOONNNQWWWVW

L

WOV AANXRNANRNNNANNANQ
222225528n033331111‘
NDWVOOOWVONNNWODND MM
DOVOOLOIDOANNNANNDDNDDNDM
OWVODWVNMIMNMOMNAQNDOIN WOV
foNToNloNToNToNTo NTo NaVe o Jcol ol SN AN RN NTe}

DWWV ANNNN DO MMM

. ——— e et a5 2o & Pt

DOVOOOOIRFFAAAAAAAA
DOOVOVOONNNRNODODIDNRNN AN

LDOVOVOWDNNNNRNRNNNEECN
555555522288111111‘
TeRteRlo e Rle N e Rie NatReolvol oW SN N s Nie Nio NTo WTo NN
COOONAANNNNRND O A A
VOOOLOANANNNNRNNWD O N
DOWOOAANNNDONNNN NN
555555522228833311.
LOVLOVOLOWVODNNNRNODNRONNRN A

o Ea E A N e RToRA Nt A At I At Ja We o ot W v IV B
|

0000000000000 !
CAANMNIVOANPNIDOAND IO

€0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

NOOLOVOVVOOOVOOVOI--T--0-0

* Activity code:

2~ Loitering in the lounge.

2« Eating silage.

l- Loitering in the yarde.
4. Eating hay.

5« Resting in the lounge.
6=- Resting in the yard.

8« In milking room,.



TABLE VII

INDIVIDUAL COW ACTIV1TY DATA
(5:00 P. li. Dece 30 to 5:00 P. M. Dec. 21, 1952)

—————— e

Nt — et e mean e

———

Cow Identification Numbers

Time

7 8 910 11 12 13 14 15 16 17 18 19 20

Cemim same ar e

— e e ameonear s e

6

1 2345

HASLIOLLOONN AAAAAA AN DO OO O OO N A DD AP PP
NN NV AL IOOODODDDOODODE AN
HAHNANAANO AL IS LIS ADOODODDO AN OOV OO
NANANDOAAAITODOODOODAAAAAAAASTIHETIONNONOO AT AAADDD D AN
HNNDOOOOIIILILILLFAAADDOOODOOOANOND AAAAAAAA D
AN NNANNRD AQRNLSLII SIS SLIFOOOLH AT AN O OO0 OO
SAANNDOOONHAANOD AL HIHIILSAISLD A0 0000 OO OO0
HANANND DI IFODOOD DD D P P
AHARAUNNNOVILIIILSISSSLADODODOOO A AAAA T ISP ST
PLAANOOD AL AADOODOODVOOVOONOOVO AN DM N O
AAAALL AAAAAAAAAST A SIS L LSS AAD AAA DO OO OO

PR AN LIFIONDODOOAANDOOODOOODOOONAYID A AAA A A AN
AN AAYTFANANODODDODODOOOARAAANDVOOVOAFILIDAAAAAAAD D
HHAN QOO A AN ADDODOODOOOOOALSITIVAAAAAAA AN
HANQAANANQOI AL OOOOLOOOLOOOOVOLVDOLOVOOAFLIIIIOOND DM DD A
AA NNV OOV ODOANAATIIIINDODOND P T
AN AL FIIADODDODOOVODOVDOODODOVDDOANAND OO AND®
SANOF L AN SILSIIIANNDODDOODDDOLODRFIII NN NADW0D
HAHANANAONQAAQAOOLSE IS ADODODOD DO PP ISP

%1_1222222844455555555555555552144444444411

oNeoNoNoleoNoloNoNoNoRoNoNoNoNololoNoloNoNoNoRoNeololoRoNoloNoNoXoNoNoN oo JoNoNoNo Neo)
OrHMANMNAPNOAANNNINNOOANNNIVOANNNIINNOHANNNIINOA
. L]

G0 00 00 00 00 00 00 00 00 00 00 00 00 00 CO 00 00 00 00 O 90 00 00 0 40 00 00 00 00 o0 o0 L] L]

NV INOYOOVODVOT----NVOVVDOVODVDOOONOOOOO
-

2

10

10:3
10:4
10:5
11:0
11:1
11:2
11:3
11:4

o
~
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TABLE VII (Continued)

S R e e e —— e e - et~ et e e aaen

e e —— st .. <.~ e =\ o 4 o < o o e, e

Cow ldentification Numbers

T ime

——— . o 1

12345678910 11112 13 14 15 16 17 18

19 20

&

ANV AHNDNNOONDAAAMNOONDEAEHANDONPEIS A AT A AAA
HAAADOMNDMNNOMOAANNANANANNNNNDDLDOOOVODOLANNNANNOOON AN
AN ALV ODODOVOOVOOLOVWVOLWVNDMNODANNNRNNNNNDON A
35311333111255555333331255555522222282111333
AAAAAAODODODDAAANAAAAAANANAAADODODNNNNNDON A DM M
LV EAHANDND NN ANANDODVOONANRNNAAFANDDNDANANNANNNNON A A
NHOOUOVOVOOOUVLOOOLOLOLAADNDDINIONDHAHANANANDDNDDDANANANNNDOD M~ —~
AODLOLODOVLOLODOVOODOLOLODDLODOVOVOOVDODODOOODODOONRNQNQNOOON MMM~

D ANANDDOONAAAAAAOOODONAAAAANDONDANNNRANNONNA A A~

HAHAODODONOOAAQAOOODODOOVOOWDANNNANRNAIDD A AAAAA A A A A A A A

DOVOOVOOVOLVWLWVIDWVWOMMNLDNIPOMNMMNAEAANRDAANANDNDNDOD OO A A ”

DM AAAAATAAARANANANANANNNNQNHAYDOD AAN AN A~ AN
OO AL AAAANINOONNIIFAAANDOD A A A AN A~~~ e~
AAAANDOOOOD A A AANAAAAA NN A AL AN NNNON A At~
NAOOVLOVLVOOVLOOLODOLOLOLOLVDOLNDVLDOVODDDODOOOVANNRANNNDON DD
HAAAANDOOOMNOAAAAAQAOODODOAFAANDDONNNOANAQANNONAANDD DN A
DA AMNDNADULDOANANANANRNNNAAAAAAAAAAANNNNNNDODONN A A~

- ———

R

- . - rtn e e

B P e —— e

M

HreEAAAAANDODDNONINNNONNIN AAADODIOMNONDANRINDNNRANNNNO0N DM~

HAAHRNOOOADOODOVDWVWVOOOOANNNHHAODAANQANNNNNANOOANNNNN
AFANADODOODEANDOODINDAAIIILIAADOOVDODDAANARANNNANNNDONNNAN

11:50
12:00
12:10
12:20
12:30
12:40
12:50
1:00
1:10
1:20
1:30
1:40
1:50
2:00
2:10
2:20
2:30
2:40
2:50
3200
3:10
3:20
3:30
3240
3:50
4:00
4:10
4:20
4:30
4:40
4:50
5:00
5:10
5:20
5:30
5:40
5350
- 6:00
6:10
6:20
6:30
6340
6:50
7:00




TABLE VII (Continued)
Cow Identification Numbers

123456789101 1213 14 15 16 17 18 19 20

Time

,1125555555555333333122255555555555555552.1444H

|
1331y3322222255555521333555555555555511114444m
|
i

AHAAAAAAAAANAAAAN DDA OOND T A AAA OOV
HrAOOOVODOAAMNMMNMNFOVOOVOODOMNMMMMMNMNMMNMN AWV NVOO IO NI
A ODOOVOANAANNODIDINDNNLOOVLVOVLODOOVLOMNDODNDIADNAHFEEIIOOO OO O OO
FHOOLOOODOVOOMHMAFAANDDDOOALDVLLVOLOVOWAFAANRPDNPDNLNNDDNDNNQ W
A OOVDOVDOVOOVDHMAHAAAANAODDOOOLOODOOLOOVOOLOLDOOOOAAFMAANAAAANNOND
AHrAAAAAAAAARDDDODODODLOODODOVDOLDVLODLODODVOVODVLDDDLOOVODOONDNNQN
HAAAAANAAA A AN ODODODODODOOLDOLVDOLOOLDODDOLODODVOOWOOO NN

DO HAANAAAAAAAAAAAAAANAAANODODODDDDODOOLANIDAN NV OO OO
HAAAAAAANAANAAAODDDDOOAANNANAAANANAAANANAAaNAANNaNNNNNNQ
OO ANNH~A~AAAAAAAAAAITLIITFTAAAAAAAAAAAAA A ODODOO O OO
AN AAITIIITIODONOOOLODODOVDLDLVLOLOVODWVNNN S DN DD
HHOOOOAFAAAADOODOOVVOOLOOONDYIIIIISAADDD AN N WO
AADDDAANDDIEIT OOV EANDNDRDMNDMDHAHA DD
ANANANANANAAAAANAAAHAADOVDDODDOVLOVOVLOVDVDANMNDNDND DDA NNNAQNN
NA AN ARSI AODODODLDOODODODODOVOOLOVLIDOOOOOANNNNN AT PSP

7:10
7:20
7:30°
7:40
7:50
8:00
8:10
8:20
8:30
8:40
8:50
9:00
9:10
9:20
9:30
9:40
9:50
10:00
10:10
10:20
10:30
10:40
10:50
11:00
11:10
11:20
11:30
11:40
11:50
12:00
12:10
12:20
12:30
12:40
12:50
1:00
1:10
1:20
1:30
1:40
1:50
2:00
2:10
2:20




o7

TABLE VII (Continued)

Cow Identification Numbers

e L S U S o Rt

1234567891011 1213 14 15 16 17 18 19 20

Time

R IR U IR\ oV Iab Nt WaV I\ QIR o\

A A AN NN NNN e~
HOODOOAANANOOOOA
IO NNN A~
DWOWOOOANNQMM NN~
NV NNAN~A
o NToNToNTe NToNToNTo Nl NI PRSI PN o I o Iy |
VOLOVOVOANNNAAAAMN
IS IFIANND DN M
DWVODOOONANNANQMNNMMNM
DA A A A A NDONNRNN e~

DOV ANANRAHAAANNQ
AUV NAQANDDDM
aaaaaaaaNNNaaNNaaNNNNQ
NDWVIDWVOANNNNM DM~ e~
AN AANNN AN

I DOV OOVOONNN A

e NToNToNToNToRToNToNTo RTo N AN ST SN 0 B A
ANANNANANANNANNNNNN4NNQ
HOOLODODOANNNAAAAANQ

2:30
2:40
2:50
3:00
3:10
3:20
3330
3240
3250
4:00
4:10
4:20
4:30
4:40
4:50

¥YActivity code:

l- Loitering in the yard.

2« Loitering in the lounge.

3« Eating silage.
4. Eating haye.

5« Resting in the lounge.
6- Resting in the yard.

8« In milking roome.
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TABLE VIII

INDIVIDUAL COW ACTIVITY DATA
(3:00 P. ko Jane 23 to 3:00 P. k. Jan. 24, 1253)

Cow Identification Numbers

Time

1 2345067891011 1213 14 15 16 17 18 19 20

£33

DOV OANANNNANNARNNNANAAANAAANNNAQANAN OO0
LN NNNANNNAAAAIIIIIANNNNRAPTS A ANNN DD NN OO
PP LSS IS ILIAUANANNNNANROODNSFANNNNDON WO NN
DOOVOVOVODOOOODOONANLILSIFIANNNODDNAAAAT I AN OOOD OO
DOV ANARANANSIISIISIFIANAANNAHANAOD OO D N OO OO
NNV OANANAAATIIPIIOAORNARANNODFF I T HNNNDNOWO W
OOV ANNRNARANRAAAAAAAAAAARDONNIHFIILTAAAAS I T
ODOOANANNANAANNNNNNNSHIIIIFNOCTANANNANANNANANAND WO ONIN OO
OOV ANARNNNAFAAAFANNRNANNDD AT TIIANO VOO ONNO
P LS AAAAAAAAAALT T AANNRDONAALSIIIIHEANNODOO OO
HAYI YIRS AAAAAAAA AT ISP APSS SIS AATS IS A

NAODOVLOBOOOONNNNNNNRNRRRQNN DO DN O DO IO OO IO W OO
DOVVVOOOOWVONAIIIIISIARVONRNNAALFNN N OO WO OO OO O O
OPVVOOLVOVOVONNANNTIIFIANRNDD AAANND OO A NNN AR WO
DOVBOANNNNNRNNNQCUSPFIINNNCLNNNND DL NN OO OO OO OO0
NANOOOOOONRNNNNNTFFRNNNDDAAAALTFNNN OO IO OO OO WO
N A SIS IS PL L AASSSSRONNNNRN ALS S P AAATD A RO
DOVVOVOOOOORAAALS LIS IAUNRNDVDONN AP QDO WV OO OO IO OO O
NN OOOOLOOOONNNNAAAFPANNNNNRNNDONAAAAAAAAD S TN

3:00
3:10
3320
3330
3340
3350
4:00
4:10
4:20
4:30
4:40
4:50
5:00
5:10
5:20
5:30
5:40
5:50
6:00
6:10
6:20
6:30
6:40
6:50
7:00
7:10
7:20
7:30
7:40
7:50
8:00
8:10
8:20
8:30
8:40
8:50
9:00
9:10
9:20
9:30
9:40
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TABLE VIIT (Continued)

Identification Numbers

Covwvi

Time

20

34567829

12

lo 17 13 19

10 11 12 13 14 15

5551444444444155555555555555555555.5555555555
OOV ANANAFMFAAAAAAAAQEANNRARARA D NN VWO WV IN N

DCCOOANHALHLSLLIIIADOOODODOLOOVOLDODODOODVOOVOOOOOOONOOO

DO OANNANANANNANANANANANANNANANAQRAODODODOVODOVLODUVLOWIODOO VWOV
|
OOVOOVOVBOOVODALSLIIISLIIIIIANANANNNO O VOO O OO OO OO0

I ANDODODDOLODOVOOVVNODDODWVOVODOODODOOODOIOOIDONODOOOO OO
DOVOVVARMMIIIIIIIIADDDODOLODLOLOOLODOOODVOWVIDOOO OO OOO
OOV WVEAAIIEALEIIIAADOOD O OO
OO AAAHAAAAQADLLOLODVLDLOLDOVDLOLODOLOLODOLODOVLODODODOVODODODOOO
55555555555522222222555555555555555555555555.

DWLULOVDDUVOVOOVOVDODOVOVOOVLODOODOVODODOLOODODOODDOVODOOIOD OO
DHOVOVODOLOOVOVOOODOODODOOOOWVODWOVOOINDVDWOO WO OO OO OO OO
DOV OVOVVOAAEFIIIEIIIANOOOOVD OO OO OO NN OO
OUDUOLLOLOHOLOOOVODOVOOVLOOOVOOODODUDOVOLODOVOOVLOVODODOLVWO WO
DU OHOVOAN IS IS ADODOODODDDODOVDODODOVIODWO OO
DOV OVDVOOOOANNARAASIISAANNTANAAODOOLOLODOLODOVODVODOODO OO O
NOLDLOODOODVOODODODOVOVVOVOVOLOOODOOOOKVOWIDWOLWOODIO WO WO
NOLOVOOLODOODVUOOVLOLOVDVOVOLODODOOLDODVODVLOIOODOVOWOIDO WL

9:50
10:00
10:10
10:20
10:30
10:40
10:50

2:00

2:10

2:20

2:30

2:40

2:50

3200

3:10

3:20

3230

3240

3:50

4:00

4:10

4:20

4330

4:40

4350

5:00

11:00
11:10
11:20
11:30
11:40
11:50
12:00
12:10
12:20
12:30
12:40
12:50
1:00
1:10
1:20
1:30
1:40
1:50
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TABLE VIII (Continued)

Cow Idehtification Nuuibers

Time

1234567891011 1213 14 15 16 17 13 19 20

NHNOUOVOAARNDNDOOOVOOLANAANAANNAROVDOOOANNROLOOOVOSHAAAAAAAAS
DNDOVOANNCTOAANANANRAANNOOVODDOVLVWVOVOHIFIIEIIIANARNANNNNRANAN QN
555222255288444444412222225.5555555222222222
DVOANNDOOOFFI ISP AAAAAANODODOOOOOONNRANON P IS
NOUOLANAAARLVLOVLIDVOVLOLOLOYODOLOODOAIIPIIIIIANNNANNANANQN ~
NDODOLODAANAAANANODOANANANARANNLOLOVOOOLOOVOANNANRNARRAF ISP A A

LOOLOLANDOFRFFILLIIIADODODOLOLOOVODOOLOIIDODDOOANNNANN AT

NDOVOVLOANOAAIFIEIIAANANAANDDOVLODOOLODOOANNANNNANANHI I ANNNAN

DOVOVVDVOONIIIIANANANNDOVODVOOOLOLDANNFEIFIFIARAANNANNQO OO

PO OARANNNNDOOANNIHFLLIIAAAAAANODONNNNRNNNNN QOO W0OWO

L OIS AAA AL IIIIIAODODANAANDOODODOANNNAN

NDOVOAANAANANNNANOOTANNAANRNVDNODWIODWVODNOWOWIDIOOOOO OO
VORI AAAA TSI IS A A AT ISR N
555228844444555555555555144.4444444555555554

DOVOVLUVNCAFHEIIODOLOOOOOOLODOOSFIILIEIIIAAOODOD OO OO

DDA ANNAAARAANANAIIIAAAAAANANANAANANNNRRAHLFISIIIIIANDOODODNRNNANQN
NODOVOVANNOONNNFISEII I ANODDODDODOOOOVOO A PP

DOOLOVOVOOVARDOANFOOLOVOVWOODVOLOVLINO IS IIIFNNNIARNNANN S

5:10
5:20
5:30
5:40
5:50
6:00
6:10
6:20
6230
6:40
6:50
7:00
7:10
7:20
7:30
7:40
7:50
8:00
8310
8:20
8:30
8:40
8:50
9:00
9:10
9:20
9:30
9:40
9:50
10300
10:10
10:20
10:30
10:40
10:50
11:00
11:10
11:20
11:30
11:40
11:50
12:00
12:10

'

|
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TABLE VIII (Continued)

Cow Identification Numbers

Time  ——————————==" o
1 910 11 12 13 14 15 16 17 18 19 20

[AV)
»
(o))
o
2
(e9]

|

VOOPPONOHHEHEDOPDD |
RN NS SR LR SRR VR LI N
S RSNt FENTRTECECELE GNP

looooamoooooaooo oo

Il
{

12:20
12:30
12:40
12:50
1:00
1:10
1:20
1:30
1:40
1:50
2:00
2:10
2:20
2:30
2:40
2:50

(&) IS S IS I G NN SO - N G N N S
wmmHmmumumehummlu
oMM OND N |
QOO ON NN NN
OO NN NN
XS, Ko NS NS I RN NN VIR NG
QOO H DB DD

TOUOO OO O F NS N

SRS RSN RO NSRS RN I QN GRE GTGN Y
[ NI N R I GRS NSRS R RS R SRS NT NS
NSRS RONS N NSRS RS NSNS NSRS NSNS WO NS
OO OO OO DD D
IO CR SR SR SR LR RN I R
L QOO OO B RS
BEADRBRBDVDDHFOOO OO

i
li
|
i

¥ Activity code:

l- Loitering in the yard.
2- Loitering in the lounge.
3- Bating silagee.

4~ Bating haye.

5« Resting in the lounge.
6- Resting in the yard.

f« In milking room.

*x X Cow ﬁo. 1 rencved from herd.
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IX

TABLE

INDIVIDUAL COW ACTIVITY DATA
(4:00 P. L. Febe 27 to 4:00 P. M. Feb. 28, 1953)

Cow Identification Numbers

Time

1234567891011 1213 14 15 16 17 18 19 20

*

DVOLAANNANNFHIFIS AL AAAANAAAANDODODOODDODODOODON OO OO

DAY SIS ISANDAAITHISLLEIIAODOUOODNOOOIOOONOOOO

P AAASTEIEIODONNNDOSSIFFIIANANANRAANDOODODDANNDDVWOOW

N ANANNANNANNDO A ARSI IS AOODOD OO0 O

i

HAYLIS A NN NARAAANTFAODODODOANSEILIAODODOND OO OOON

P AAANANAANANANANNNNOOII SIS ISITFANNNND DD OO,

PHIIFAANANAANNANANANDOLSFANANANNODDDODODOVLOVO O NDOOON

t
1
|

4444442222220@2824414222222255555555555554

1444444411112222288444422225555555555222”

PRI IFIAANNANAQNQNODOAANAANNANANAN DOV VOO

NDOLOOLAARFFIIANNANNDODOANAFAANAANANANANNNDOLODOODOVOOOODONWY :

AL AT ANNANANAOOANNAANODODDODOODODLOLODODODANNNARNNQQQ
DOLANANNANNANNFHFFITANANNNOODHLIFIADODOODVOWODOONWOWO WO
AL FTANNNDOHFEISINONOAANODODOODODDOODODOOODO OO OO

DA AL A ATAATILIHEIHLSHIAQQOODODODDOVODOLOVO !
DOV ASFFDOANNNANANANAANADOOODOODOOOLOVODVOOOOW |

AN AN ARANNOODHANNANODOODODOOON WO OO
X
*

4:00
4:10
4:20
4:30
4:40
4:50
5:00
5:10
5:20
5:30
5:40
5:50
6:00
6:10
6:20
6:30
6:40
6:50
7:00
7:10
7:20
7:30
7:40
7:50
8:00
8:10
8:20
8:30
8:40
8350
9:00
9:10
9:20
9:30
9:40
9:50
10:00
10:10
10:20
10:30
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TABLE IX (Continued)

Cow Identification Numbers

1234567891011 1213 1415 16 17 138 19 20

i

DANANAAANNANANSSSIS A A AN DDLUV OO

DLOVUOALLEELYIIIEIIOODODOODOODODOLVLDNOVVODOVOOOO OO OO O
OOV ODUODOOLOAAANLODOLOLOVODOVOODODOVDOLODODLDDODOLOVDODODOODODODODANANRNQOO
DOUOEODOLOLOODOLOVOOLOOOODODODOVODDODODLODOLODOLOLODODODODODOODODOOO DO
OOLOANLSLFEEIOOOLOOLDDODOOOLODOVDOVDVLOOVODODODNNS I P PP
OLOODOLOLOANAANLOLOVLOLOOOOODODDOVODOLDDODODODODODODODODOLLODOOOD OOV
NOOVODOOLOVODODOVOLOOVOVODODOLOOLDOODOLODODOLODODOODOLDODOODODVODOODODOOOAQA

AN ANANANDDODOOVLOOLOOLOANNL I IIAVODODOOOOOO OO

DAAAANAQAAANODOODODODLODOODOVLDODODODODLOVODOVDODODODODODOVODODDOLANNRNAQAY
DOV OOOVLODODOOLOOOODOVDODODODODODOONODODNOVODOODOOIODOOOOO
OOV IS IILILIAODOLDOOODOOLDODOOLLODOOLODOOVLODVIODOVGNOOONV
DOV OOOOOODOODODOOOLOLDOODOVODOLODODODODODDOOOOOODOOOO
NDOVOOOVOVOOOVOLOOVOOEIEILIIIAAANDODODOLOVOOODOOOWOOANNRAQN N
AN ANANDODOLLDDOLDOYOLODOVLODOVLODOLOLOODODODLODDODODDLODOLOOLODODODODO OO OO
OOV OVOANLIII LI IANANANODLODODODOLODDODOLOLODOOLODOLOOODODNRNQ

1:00
1:10
1:20
1:30
1:40
1:50
2:00
2:10
2:20
2:30
2:40
2:50
3:00
3310
3:20
3330
3:40
3350
4:00
4:10
4:20
4:30
4:40
4:50
5:00
5:10
5:20
5:30
5:40
5:50

10:40
10:50
11:00
11:10
11:20
11:30
11:40
11:50
12:00
12:10
12:20
12:30
12:40
12:50
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TABLE IX (Continued)

Cow Identification Numbers

Time

1234567891011 1213 14 15 16 17 18 19 20

AFITTTANDOODODOOODAAAAAAIIIT AAII LI ITANANNAAAAAA A AODDODOWO
228a_u2225555555111111114444..44441111111111129~
AANNANDDAN AL IS AL ISP IS AN OO ONONO0
OOANANANNANANA~AAAAAAAAAALTHFTI A A AT I LI IA A A A AP
NNV AAAIIIISAAAAAAAFTI IS IS AAAANNOD OO
ANANANANNNDDDAAAAAAAAAASIII AA AL AAAAAAAAA AT
ANANANOD A AAAAAAAAAAAAAAAAA AT A A OO OOODOOO LA

ANARAOODAANAANANDDNDOONAAAAAAAAAAALTHEIL A AT AN ODODOO OO0

N AN NN ARSI A A AAAAAAAAAAA SIS AANNNN A<D S A A

ANV AAFHTAAAAALL L AAAAAA AT IS I AANNQNOO
AN ANNANDDDAAAAAAIIIYTAAAAAAA IS AAAAT IO OO

AN NNOOANN AP A A AAAAAAAA LTI AN NARAF IS A NOWO
[aViaV il oV aV R AV At e Ico i at M aV N aV R aV R aV N oL o' i oV AV R a VA oV N At R oV RV aV R av R AV o R at VR AV ot a R aV R et R oV et aV i aV R e To Mo NTe WTe NTe)
AN DLDDONCAANAN AT A AAAA A A IS SIS AAAA AT
ottt AALYF A AAAAAdd A A A I A AL AAAAAAT IS
NOONFHFLAAAAAAAAA TSI ITITANNNAAAA AL A A A A A
NNV ALY AAAAAAAAAAAAAAFTII PSS A AA AN QAQ @SB FH

6:00
6:10
6:20
6:30
6:40
6:50
7:00
7:10
7:20
7:30
7:40
7:50
8:00
8:10
3:20
8330
3240
8:50
9:00
9:10
9:20
9:30
9:40
9:50
10:00
10:10
10:20
10:30
10:40
10:50
11:00
11:10
11:20
11:30
11:40
11:50
12:00
12:10
12:20
12:30
12:40
12:50
1:00
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TABLE IX (Continued)
Cow

Identification Nwibers

Time

19 20

[

1234567391011 12 13 14 15 16 17 1c

T I ISR S A at o Te NiaNTe RTe T NioNig RToNTa N e}

NI A A A A~ A |

51444444411111~1&u5v

4

FAAAAAATL A A A A A O OO

O CICIOL < <ttt A
|

PHRL LSS AAAAAAA A OO
ST SR JEC RN IR PR S
OWANNLO 0NN NN NP
P AHO O OO O OO WO OO OO W
VOV W WO OOOOOO OO
DWWV VW OO WO OO QAR

loRToNToNToNTo NTo NIe NTo NTe MAN A RAV AV AV RUNRVIAY]
VOOV NARAANQANCICA
NDOOVOOOVLOOVOOOVOMHAAAY
PAAAITHEII ISP A A
DOV AAI T
VWO WV W WL WV W WL OO DLW
HTHE ANV OO OO0
ANV ANNRQ

1:10
1:20
1:30
1l:40
1:50
2:00
2:10
2:20
2:30
2:40
2:50
3:00
3:10
3:20
3330
3240
2350

. * Activity code:

l- Loitering in the yard.

2= Loitering in the lounge.

3= Bating silage.
4. Eating hay.

5- Resting in the lounge.
6~ Resting in the yard.

8~ In milking roomo.

l removed from herd.

% ¥ Cow Yo



TABLE X

ife Larch 22, 1953)

r

TUDIVIDUAL CCW ACTIVITY DATA

ife

arch 28 to 8:00 4.

(8:00 Ae

Cow Identificaticn Numbers

Time

20

123456789 1C 11 1213 14 15 16 17 1& 19

AN AL ALY A A A AT AAA A NN ANOODODODOOONAN NN QA
N i s T i U AR a Vi oV N et ot S aV eV W ot S oV B ot I ot J oV B oV I oV B o\ MoV I aV I VI VIR VIL S 0 R R PRI AN
HAAA YL ORI TAUANURNNANNARARANANCRAAANRND DN O <<t
ESAIRIR SRS R PRSI SRR SRS TR SR MR U R RS AV AV oV EToNTo NTo NTo Nie NToMTo WTo W e MaV R aV A av R aVEL - JE = P N avR o' RN oV oV oV i Te
LA YA L LA AAANODODOODODNNRNODODUODOOVOODWVD YOO S G <
VLA A AA AT AANCAN NN DOODOODODOOOOWOO ST PP
PLYYNNLHAAAACYILEITIAODODODODODODODDODODODOONODO O N <
PP L DA AAALT P LD AAANNQRAUNANAANNANRANANNANDODOANNNN NN QN
NOOODODOOD ALY AL AAFIFIFIIFIAANNNNDDOOODON P T QP
WA NN ANNNANAAANAQMANANNANDODODLDANNOAANRDOLOVOVN W S PP
PLLAAAAAATEASE P ANV I IHEAAODOODOODODANNNQNAN O

T N T o O (2 OO0 OO0 O W 002 OO0 O N o o
AAA YT AL AMAAAAD OO VOO O OO OO O OO NP P G P o
AAYS YIS YL LT AAODCODODODODONDNDD N OO g
LT IO ATTITIIANNANANNQNROOLDOUDDDLNEERFFIFANANANNNNNQ O
NI TLIOCLLLCLSAAAANND OO0 00N ONOO0 OO G TS
NARYSICII DI LS LAUARNAARNNNRND D OO OO OINO0N 0N
SR LTI A AACANODODOOOODFFHAADAHANNANARNNODOODNQNRNN
N T S et 4 A 22 Y (RN D O 1D 10 10 10 10 10

x
*

CCO00000OOO000COOOO0000O0O0D0O00000000DOOOO0O00O

ONMANMINOAANMIEVOAANNFNNOOHANNFTFOVOANNEVOFNANNNITNO~HQM

G0 00 00 00 00 GG G0 00 00 00 00 00 00 00 00 00 00 °0 00 00 OO 00 OO 00 00 00 00 090 00 00 e0 OO 00 OO 0 o0 oo o0 o0 oo

CDDDOWDOPOCOTOODO0OO0OOOOAHHAMNHAANANANANNRNHHHAHAAN OO
A AAAAAAAAAAAAAAAA
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TABLE X (Continued)

Cow Identification MNumbers

Time

20

1?2

6 17 1¢&

-
4

€ 91C 11 12 13 14 15

~
{

1 23456

AN AN ANV ODANRAAAAAANAAASIIIIEAODOOLO O OO OO

|
DL ANANANNAS I ITANANNRNNNL NN NRANNNRNNANNANNNNIANDOD OO |

444444444449~2C,~2n622229~2222844444444220@0&25:0555“
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TABLE X (Continued)

Cow Identification Numnbers

Time :
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% Activity code:

l- Loitering in the yard.
2- Loitering in the lounge.
3- Ezting silage.

4. Eating haye

5- Resting in the lounge.
6- Resting in the yard.

8~ In milking room.

%% Cow Noe. 1 removed from herd.



TABLE XI

INDIVIDUAL COW WEEKLY PULSE RATL DATA

70

64 68 68 68 76

Date
Cow -
Noe. Nove 11 Nove 19 Nov. 26 Dece 4 Dece. 11 Dec. 18
Holsteins in Tie Stall Barn
1. 62 60 56 60 56 60
20 60 60 56 56 56 60
Se 76 76 72 64 62 64
4, 68 63 68 60 60 64
Se 64 64 64 60 64 64
6. 60 60 60 56 56 50
Brown Swiss in Loose Housing Barn
1. 76 68 64 68 68 60
2e 64 64 68 76 68 64
Se 72 84 72 68 72 68
4, 68 64 64 60 68 64
5. 76 64 76 68 76 64
6. 63 64 63 80 76 68
Te 76 72 68 84 76 68
8e 72 72 76 72 68 64
Qe 72 68 72 76 72 63
10, 68 64 76 76 84 68
11, 6& 68 68 72 76 72
12, 63 76 72 76 76 68
13, 64 68 76 72 76 &
14. 80 76 76 68 76 6¢
15. &0 76 7¢ 76 &80 72
16. 68 68 72 76 76 69
17. 68 68 72 72 72 63
18, 76 72 68 66 76 68
19, 72 76 68 76 72 68
20. 64




Cow  ——— - -~ = -
170 Dece 26 Jan. 7 Jan. 14 Jane. 21 Feb. 4 TFeb., 11

TABLE XI (Continued)

- Date

71

finlsteins in Tie Stall Barn

1. 64 60 63 64 75 72
2 64 . 43 52 56 52 52
Se 673 64 69 64 673 53
4. 63 69 64 64 63 72
5. 64 60 64 oo 64 63
Brown Swiss in Loose Housing Barn
1. 64
2e 60 60 60 43 43 56
Se 64 63 56 48 43 56
4, 68 64 60 48 43 43
Se 64 64 56 43 43 56
6e 64 60 64 56 52 52
7e 63 68 68 52 52 48
8e 63 60 60 60 56 52
e 68 64 72 56 56 52
10. 64 63 63 52 60 64
11, 63 68 63 48 60 56
12, 68 64 60 60 60 56
13, 63 64 60 43 60 56
14, 64 60 €63 60 56 60
15. 68 64 68 60 60 43
16, 62 64 64 43 56 60
17. 68 64 60 48 56 52
18. 64 64 64 43 52 60
19, 72 63 64 43 56 60
20 60 64 52 60

68

60




TABLE XI (CCNTINUED)

Date
Cow - Tttt ToTmT T
Noe Febo 18 Feb. 25 icare 4 are. 11 ifare. 18 lare 25
Holsteins in Tie Stall Barn
l. 76 72 72 76 63 63
2e 56 52 43 45 43 43
3e 68 68 72 63 72 3
4, 63 63 72 72 343 60
5. 64 72 63 72 52 63
6e 72 64 69 64 64 63
Brovn Swiss in Loose Housing Barn
1.
26 56 56 52 52 44 56
3e 56 43 52 56 60 56
4, 52 52 56 52 52 56
Se 43 52 43 48 43 52
6e 56 438 56 52 48 60
e 56 43 56 56 44 60
3Se 56 56 64 60 60 60
9, 52 68 60 60 48 52
10. 60 52 60 56 52 56
11, 48 52 52 56 52 56
12. 52 60 56 60 56 64
13. 56 52 43 43 52 52
14, 64 64 60 64 68 64
15. 48 43 52 52 44 56
16. 56 60 60 60 60 60
17, 60 52 56 52 43 56
18, 56 52 52 56 52 56
19, 56 60 52 52 52 60
20 56 52 60 64 60 56




IND1VIDUAL C

TABLE XII

Date

Cow

Noe Nove 11 XNove 19 Nove 20 Dece 4 Dece. 11 Dec. 18

CW WEZKLY RLSTIRaT:Ci RaTE DATA

Holsteins in Tie Stall Barn

l. 23 23 23 32 28 24
24 24 20 23 23 32 28
e 24 20 24 23 23 23
4, 24 24 24 23 24 26
Se 23 24 32 32 32 36
6e 24 20 23 32 23 28
Brown Swiss in Loose Housing Barn
1. - 20 20 20 16 16 16
24 20 20 20 20 16 20
Se 28 32 20 20 20 24
4, 24 20 20 20 16 20
5. 24 24 24 28 24 24
6o 24 24 20 20 20 24
7o 24 24 20 20 20 20
8e 24 24 20 20 20 24
e 24 24 20 20 20 20
10, 24 24 20 24 24 24
11. 24 24 20 20 20 24
12, 23 24 20 24 20 20
13. 23 20 20 20 18 20
14, 23 24 24 23 138 20
15, 24 24 20 18 20 20
16, 24 20 20 20 13 20
17, 23 24 20 20 20 20
18, 28 23 20 20 20 24
19, 24 24 18 20 20 20
20 28 24 20 20 20

20
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TABLE XII (Continued)

Cow _——— e — - = - - ————— e e - s reremee. - e e e e eemecm—
Noe Dece 26 Jane 7 Jane. 14 Jan. 21 Feb, 4 TFeb, 11

Holsteins in Tie Stall Barn

l. 24 20 23 24 20 20

2. 24 18 28 24 24 24
3o 24 20 20 24 24 24
4, 24 20 28 23 23 23
Se 28 24 26 23 24 28

6. 24 24 26 24 24 32
<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>