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Abstract

Nine non-experienced Holstein steers were used to study the effect of grouping
with experienced steers and teaching by a human on the learning process for
utilization of automatic feeding stations. The steers were a) reared alongside of
experienced steers (OL treatment), b) taught the position and utilization of feeding
station by a human (TE treatment), or c¢) reared with experienced steers and
taught by a human (OL+TE treatment). The experiment started at 8:15 on
the first experiment day and ended at 8:00, 4 days later. Using a video camera,
we continuously recorded the behavior of steers near the feeding station. The
durations from the start of the experiment to the first attempts to use both an
automatic feeding station and the assigned station were shortest in the OL+TE
treatment. The duration from start of experiment to first successful eating was
also the shortest in the OL+TE treatment. The amount of dry matter intake
in the OL+TE treatment was constant from the first to third experimental day,
but that in the OL and TE treatment decreased in the first experimental day.
We concluded that both learning from other cattle and from a human were
important in learning to utilize the feed station.

Introduction

At present, automatic feeding stations are widely used in dairy management
in order to eliminate or reduce labor on the farm?. There have been many
reports dealing with the utilization of automatic feeding stations and related animal
behavior. One aspect of automated feeding which has not been studied in detail
is how the cattle learn to utilize the feeding station. The study of this learning
process was necessary to facilitate the introduction of automatic feeding stations
on dairy farms and to train individual cattle who use it for the first time.

The studies of this learning process in cattle indicated that learning by imi-
tating experienced individuals was important®. Usually, the farmer does not help
acquaint the cattle with the position and utilization of a new feeding station, and
this may also be important in the learning process.
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This study was conducted to study the relationships between the cattle’s
learning to utilize the automatic feeding station and the training methods used.
The time spent in the learning process, the first attempt to use the feeding sta-
tion, the first detection of his own feeding station and the first eating at the
station were compared for training methods. The daily variation of behavior in
the non-experienced (naive) steer was examined.

Materials and Methods

Nine Holstein steers which had no experience of eating at an automatic
feeding station (naive steer) and three experienced steers were used to study the
relationships between learning to use such a station and training methods. Steers,
with collars around their neck, were kept in a dry-lot (7.6 m X 29.6 m, Fig. 1) over
an experimental period of 3 days per steer. The dry-lot had 4 automatic feeding
stations. An automatic feeding station was assigned to each steer, and the steers
could eat a mixed ration (hay : concentrate=3:7) at the assigned feeding station.
The mixed ration of 5.6 DMkg/steer/day was offered at 8:00 and 17 : 00.

The 9 naive steers, all of approximately the same liveweight were allocated
to one of following three treatments, thus there were 3 naive steers in each
treatment. a) OL treatment: One naive steer was put in with 3 experienced
steers. There was no teaching by a human. b) TE treatment: The naive steer
was kept alone. 10 minutes before the start of the experiment, a human taught
the steer how to be use the automatic feeding station. In this teaching process,
the steer was moved to his assigned feeding station position, his head was put
into the feeding station and, after eating for a few seconds, his head pulled out
of the feeding station. This process was repeated 5 times. c¢) OL+TE treatment :
The naive steer was put in with 3 experienced steers to learn by imitation, and
teaching by a human was also conducted, as in the TE treatment.

The experiment started at 8:15 on the first experimental day and ended at
8:00, 4 days later. At the start of the experiment, the steer was released at
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Fig. 1. Layout of the experimental lot.
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the center point. Using a video camera, the behavior of the naive steer near
feeding stations (5 m) was continuously recorded. Approaching the feeding station
(5 m), attention to the feeding station, entering the head into the feeding station
(attempt to use the feeding station) and eating of the ration were analyzed by the
videorecord.

The statistical method used to compare the results of different treatments
was the Wilcoxon-Mann-Whitney two-sample test?.

Results

The learning process for utilization of feeding stations

Table 1 shows the learning process for utilization of automatic feeding sta-
tions in naive steers. The duration from the start of the experiment to the first
attempt to use an automatic feeding station was shortest in the OL+TE treatment.
The duration for the TE treatment was shorter than that for the OL treatment.
The duration from the shart of the experiment to the first attempt to use the
assigned automatic feeding station was shortest in the OL+TE treatment. The
duration for the TE treatment was shorter than that for the OL treatment. The
duration from the start of the experiment to the first eating was 8 minutes in
the OL+TE treatment. This took 372 minutes in the OL treatment and 487
minutes in the TE treatment. The duration from the first attempt to use the
assigned feeding station to the first eating was shorter for the OL treatment than
for the TE treatment.

Table 1. The duration of leaning process of utilization of automatic
feeding station in naive steer

Treatment OLD TE» OL+TE® SE4

min.

From start of experiment to first

Attempt® 1392 832 Tv 50
Attempt to assigned® 1732 96u 8b 55
Eating 3728 487= 8v 70

From first success entering to first
Kating 1992 391b 0c 53

Mean with dilferent superscripts differ significantly (P<0.05)
1) with experienced steers, no teaching

2) isolated, teaching by a human

3) with experienced steers, and teaching
4
5) Entering head into feeding station, but not eating

)
)
) standard error
)
)

N

Entering head into assigned feeding station

Table 2 shows behavioral frequency from the start of the experiment to
the first eating. The behavioral frequencies of approaching the automatic feeding
station, attention to the feeding station and attempt to use the feeding station
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Table 2. Behavioral frequency from start of experiment to first eating

Treatment OL TE OL+TE SED
Approach? 298 192 1b 5
Attention® 228 31s 3b

Attempt® 9a 92 2b

See footnote in table 1 about treatment

Mean with different superscripts differ significantly (P<0.05)
1) standard error

2) Within 5m from feeding station

3) Attention to feeding station or trough

4) Entering head into feeding station, but not eating

were significantly (P<{0.05) lower in the OL+TE treatment than those in the
OL and TE treatment.

Daily variation of behavior and intake

Table 3 and 4 show the daily variation in the frequency of approach, at-
tetion to the feeding station attempt to use the feeding station and eating at the
assigned feeding station in naive steer. The frequency of approaching the feeding
station, attention to the feeding station and attempt to use the feeding station
decreased from the first to second experimental day, but that of the third experi-
mental day was similar to that of the second day. The frequency of eating in
the TE treatment increased from the first to the second experimental day, and
remained constant from the second to the third day. In the OL+TE and OL
treatment, the frequency of eating was constant from the first to the third
experimental day.

Table 3. Daily variation of frequency of approaching and attention
behavior to feeding station in naive steer

Treatment OL TE OL+TE SE
Approach
1st day 46 37 30 5
2nd day 16 21 14 2
3rd day 14 22 14 3
Attention
1st day 49 60 41 8
2nd day 27 30 16 8
3rd day 21 30 . 20 5

See footnote in table 1 about treatment
See footnote in table 2 about behavior

Table 5 shows the percentage of eating in naive steer. In all three treat-
ments, the percentage of eating increased from the first day to the third day.
The percentage in the TE treatment was lowest on the first experimental day
and the highest on the second and third day.
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Table 4. Daily variation of frequency of attempt and eating
in naive steer

Treatment OL TE OL+TE SE
Attempt
1st day 54 36 56 11
2nd day ' 35 29 31
3rd day 39 27 36
Eating
1st day 19 11 24
2nd day 26 21 16
3rd day 21 24 21

See footnote in table 1 about treatment
See footnote in table 2 about behavior

Table 5. Daily variation of the percentage of eating to attempt
in naive steer

Treatment OL TE OL+TE SE
%

1st day 352 28b 43a

2nd day 452 70 52»

3rd day 58a 88pb 59a 6

See footnote in table 1 about treatment
Mean with different superscripts differ signif cantly (P<0.05)

Table 6 shows the daily variations of feed intake in naive steer. The feed
intake in the OL+TE treatment was constant from the first to the third experi-
mental day. The feed intake in the TE and OL treatment increased from the
first to the second day, and was constant to the third day. On the first day,
the feed intake of the TE treatment was lowest.

Table 6. Daily variation of intake of naive steer

Treatment OL TE OL+TE SE
DMkg/day

1st day 3.92 3.52 5.5p 0.5

2nd day 5.5 5.5 55 0.1

3rd day 5.3 5.6 5.5 0.2

See footnote in table 1 about treatment
Mean with different superscripts differ significantly (P<0.05)

Discussion

All steers had learned to utilize the automatic feeding station within 12 hours
of the start of the experiment. In this experiment, feed was given at 8:00 and
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17:00. A few steers which learned to utilize the feeding station slowly, mainly
those in the OL and TE treatments, did not take the first feeding of the experi-
ment, and therefore the first day’s feed intake was less than the second and third
day’s in the OL and TE treatment. Usually, cattle were kept in groups on daily
farms using automatic feeding stations. The results of this study suggested if
farmer didn't acquaint the inexperienced cattle with the utilization of the automatic
feeding stations, the cattle had a reduction of feed intake on the first day. Feed
intake is directly related to animal production; lack of teaching might Jead to
reduced production.

Karn and Clanton® reported that two weeks or more would be needed to
train a group of 24 animals. In our experiment, all steers learned to utilize the
automatic feeding station in a day. The steers in our study required less time to
learn to utilize the feeding station than did those in Karn and Clanton’s experi-
ment®. Karn and Clanton® used the same type of automatic feeding station as
we did, such that each individual was assigned a feeding station. When this
type of feeding station is used, cattle had to find their own feeding station.
Increasing the number of feeding stations caused difficulties in detecting their own
feeding stations. In our experiment, OL and OL4TE treatment were group
rearing, and there was only one non-experienced steer. If many non-experienced
steers were reared together, confusion might occur. That is the primary reason
the steers in our study learned sooner than those in the other experiment.

Karn and Clanton® conducted their experiment in the pasture, and their
feeding stations provided only supplemental feed. The animals could eat roughage,
if they could not use the feeding station. Our experiment was conducted on a
dry-lot, and diet was offered only at the feeding station. The effect of food re-
ward in our experiment was higher than that of Karn and Clanton’s experiment®.
This is the second reason that steers in our experiment required a shorter time
to learn than cattle in their experiment.

We concluded that learning from other steers and from humans was impor-
tant to learn to utilize feeding station. If a farmer does not acquaint his cattle
with the utilization of feeding stations, feed intake on the first day of using the
new feeding system will be reduced.
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