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Although individual and social behavior of cattle has been studied
extensively under pasture and loose housing conditions, similar behavioral
data for partial or total confinement housing are limited. Essentially, the 24-
h time budget represents the net response of a cow to her environment
(Grant, 2003). Daily time budget was first introduced by Grant and Albright
(in 2000) for cows housed in free-stall environment. Choices in stabling and
management affect the behavior, health, longevity and performance of cows.
Behavior while resting, eating, ruminating, urinating or defecating provides
additional information about comfort. In the current study were used ten
Romanian Black and White multiparous cows, housed in a tie stall barn 24
hours per day. Experiments were carried out during the cold season, in
February 2008. Cows monitored were in their first hundred days of
lactation. In our study cows spent resting on average 379.9 minutes (6.33
hours), value that represents 26.38 % from the day’s interval. Time devoted
to feeding was on average 341.9 minutes (5.69 hours), in 17.5 periods.
Rumination had place on average in 17.3 periods and a total time of 517.5
minutes (8.62 hours). Cows adopted lying position on average 581.2
minutes (40.36% from 24-h) and standing position on average in 858.7
minutes (59.63% from 24-h).
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Introduction

Essentially, the 24-h time budget represents the net response of a cow to her
environment. Deviations in any herd from these benchmarked behavioral routines
represent departures from natural behavior and could serve as a basis for estimating
the performance and economic loss due to poor management strategies (Grant,
2003)
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Materials and Methods

Ten lactating Romanian Black and White multiparous cows (parity=3.1)
were used in the current study. Cows were housed in a tied stanchion barn at the
Didactical Farm of the Banat University of Agricultural Sciences and Veterinary
Medicine Timisoara. The experiment was carried out during the cold-season, in
February 2008.

Cows monitored were in their first hundred days of lactation, and had an
average daily yield of 15.7 liters of milk, with an average body weight of the cows
of 617 kg.

During the experimental period, cows were fed a diet consisted in 20 kg corn
silage, 8 kg of pasture hay, 4 kg of concentrates and 4 kg of brewer’s yeast. Fresh
feed was provided twice daily at 06:30 and 16:30. Corn silage was administrated in
two portions of 10 kg each. Pasture hay was administrated also in two portions of 4
kg each. Concentrates were fed to the cows only during morning portion after the
consumption of the corn silage and pasture hay. Brewer’s yeast was offered during
evening portion. Cows were milked twice a day at approximately 05:00 and 17:00.

During the experiment portions and leftovers were measured using an
electronically scale.

Data regarding environmental temperature was recorded three times a day, at
07:00, 13:00 and 01:00. Average air temperature during the experiment was 5.5°C
outside the barn and 8.1°C inside, with a minimum outside temperature of -1.2°C.

The barn was under continuous lightning. All the cows were treated as a
single group. Water was provided ad libitum by gravity fed water cups. Bedding
material was consisted in wheat straws, 4-5 kilograms per day and cow.

Behavior was monitored 24 hours per day, using 4 video cameras
(CC9622BIR) connected to a video capture device of 125 fps with four channels.
Video recordings were analyzed by continuous observation for each cow
monitored. Cameras were positioned immediately in front of the cow’s heads at all
times.

For a better interpretation the recorded material was divided in three periods
for every 24 hours of surveillance: 7:00-14:00, 14:00-21:00 and 21:00-7:00

Except for the milker, persons were not permitted to enter the shed during
observations. The observer, along with the video monitors, was stationed in a
nearby room.

Before the observations were started there was an accustomed-period of the
animals of three days.

Results and Discussion
Distribution of activities during the day and night time followed a predictable

pattern for the ten cows studied. Most intense eating and drinking activity occurred
during the morning and afternoon feeding times.
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Table 1 shows the frequencies and total time of various activities of the cows
monitored, during the 24 hours interval.

Resting behavior consisted in time spent lying or standing less other
activities performed by cows (feeding, sleeping, ruminating, drinking, social
interactions, defecating, urinating or changing position).

Cows spent 379.9 minutes resting per day, with an average of 97.5 minutes
while lying and 277.4 minutes in standing position. Most authors with interests in
cattle behavior studies, report that cow prefer to rest in recumbent position, in the
current study our data shows that cows spent most of the resting time in standing
position 73.01% and only 25.63% while lying.

Time devoted to sleep per 24 hours was on average 179.5 minutes in 8.5
periods. Most sleeping occurred during night time, 150.6 minutes, representing
83.89% from the total time spent sleeping per 24 hours. Also most sleeping periods
were registered during the night segment, 6.7, representing 78.82% from the total
sleeping periods during 24 hours interval.

In 24 hours, cows devoted to feeding on average 341.9 minutes in 17.5
feeding periods. With an average duration of a meal registered of 19.53 minutes
per 24 hours. Almost all feeding process had place while standing, very little
forages were consumed while lying.

Average number of drinking bouts registered was 8.1. Most of the drinking
periods had place in short time after cows finished their foraging. During night
time, average number of drinking bouts registered, was very low only an average
of 1.1.

Rumination process had place in 517.5 minutes with an average of
rumination periods of 17.3. Most of the rumination had place in lying position 324
minutes, while in standing position cows ruminated on average 186.3 minutes.
Most rumination process had place during night time, when cows spent more time
resting recumbent and in between the sleeping periods, when usually cows were
ruminating. Most cows from the experimental group were synchronizing their
rumination periods, and also the position adopted during rumination.

Position adopted by cows per 24 hours interval was on average 581.2
minutes in lying position (40.36% from 24 h) and 858.7 in standing position
(59.63% from 24 h). Greatest recumbence occurred during night time, when cows
finished their meals and used the time to sleep and ruminate in lying position.

Average number of elimination periods per 24 hours registered was 8.6 for
defecation and 8.4 for urination periods. Usually, cows defecated and urinated at
short time after passing from recumbent position in standing position. This
behavior was also induced by other neighbor’s cows.

Although the stanchion stalls limited severely social interactions, the cows
did manage to interact physically with both their immediate neighbors, with the
rest of the herd only by vocalization. But this pattern of behavior was not studied
during the experiments.
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Synthesis table regarding duration (min) and frequency (per) of various activities of cows

Table 1

Resting Sleeping Feeding Ruminating Position
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7-14% 145.0 34.7 110.3 16.0 1.0 158.3 7.4 3.8 92.6 3.7 56.3 36.3 106.6 3133 2.7 2.8
14-21" | 137.7 29.0 108.7 12.9 0.7 157.7 8.5 3.1 101.6 3.9 40.0 61.6 81.9 338.1 2.9 2.7
21-7% 92.2 33.8 58.4 150.6 6.7 25.8 1.6 1.1 3233 9.7 227.7 88.4 392.7 207.3 2.9 2.9
24-h 379.9 97.5 2774 179.5 8.5 341.9 175 | 8.1 517.5 17.3 324.0 186.3 581.2 858.7 8.6 8.4
S« 1533 | 13.66 | 12.17 7.41 0.35 7.26 092 | 043 12.27 0.63 31.67 30.26 35.00 35.00 0.19 | 0.18
SD 68.57 | 61.12 | 54.44 33.16 1.60 32.50 412 | 1.92 54.90 2.83 14.16 13.53 156.53 | 156.53 | 0.88 | 0.82
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Conclusions

Cows spent 379.9 minutes resting, 97.5 minutes while lying and 277.4
minutes in standing position.

Time devoted to sleep per 24 hours was on average 179.5 minutes in 8.5
periods. Most sleeping occurred during night time, 150.6 minutes, representing
83.89% from the total time spent sleeping per 24 hours.

In 24 hours, cows devoted to feeding 341.9 minutes in 17.5 feeding
periods. Average number of drinking bouts registered was 8.1.

Rumination process had place in 517.5 minutes with an average of
rumination periods of 17.3. Most of the rumination had place in lying position 324
minutes, while in standing position cows ruminated on average 186.3 minutes.

Position adopted by cows per 24 hours interval was on average 581.2
minutes in lying position (40.36% from 24 h) and 858.7 in standing position
(59.63% from 24 h).

Average number of elimination periods per 24 hours registered was 8.6 for
defecation and 8.4 for urination periods.

References

1. Aland A., 2003, Diurnal distribution of dairy cow defecation and
urination, Appl. Anim. Sci., 78, 43

2. Cooper M.D. et all, 2007, Two or four hour lying deprivation on the
behavior of lactating dairy cows, J. Dairy Sci., 90, 1149-1158

3. Fisher L. et all, 2002, The effects of feed restriction and lying
deprivation on pituitary-adrenalin axis regulation in lactating cows, Livest. Prod.
Sci., 73, 255-263

4. Grant R.J., Albright J.L., 1995, Feeding behavior and management
factors during the transition period in dairy cattle, J. Anim. Sci., 73, 2791-2803

5. Grant R.J., 2003, Taking advantage of dairy cow behaviour: cost of
ignoring time budgets, Cornell Nutr. Conf. Feed Manufac., University Syracuse,
NY,

6. Haley D.B. et all, 2000, Behavioural indicators of cow comfort: activity
and resting behaviour of dairy cows in two types of housing, J. Anim. Sci., 80,
257-263

7. Hedlund L., Rolls J., 1977, Behaviour of Lactating Dairy Cows during
Total Confidment, J. Dairy Sci., 60, 1807-1812

8. Hopster H. et all, 1995, Acute effects of cow-calf separation on heart
rate, plasma cortisol and behavior in multiparous dairy herds, Appl. Anim. Behav.
Sci., 44, 1-8

9. O'Driscol K. et all, 2007, A brief note on the validation of a system for
recording lying behaviour in dairy cows, Appl. Anim. Behav. Sci, 111, 195-200

10. Stanciu G., 1999, Tehnologia cresterii bovinelor, Ed. Brumar,
Timigoara

270



