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Introduction

When the steers were rearing in group, to study the changes of eating behavior,
which directly maintain the animal®, with group size and social rank order was
important. Only a few workers reported studies dealing with group size and social
rank order was important. Only a few workers reported studies dealing with
eating behavior, and a large number of workers reported the aggressive behavior,
as affected by group size and social rank order. In these studies, the frequency
and time of behavior were the points of focus. In a behavioral study_ it is important
to examine not only daily frequency and time, but also the behavioral sequence.

This study was conducted to study the changes of eating behavior with group
size and social rank order. Eating time, eating frequency and meal length are
compared for group size and social rank order. The eating behavior is examined
in terms of precedent behavior and subsequent behavior, and is further divided
into 7 types (behavioral transition). The occurrence ratio and meal length of each
transition are compared for group size and social rank order.

Materials and Methods

Animals used were 12 Holstein steers of five months of age. These steers
were assigned to one of three groups in which the means of live-weight were
equal (4-steer group). Then, first and second rank steers in the 4-steer groups
were reared together (2-steer group). Steers were reared in an experimental lot
(29.5% 3.6 m), and offered a mixed ration of pelleted concentrate (60%) and chopped
hay (40%) twice daily, every morning (8:00) and evening (17:00) ad libitum.
Experimental lots (Fig. 1) had two feeding troughs at the east end and one water

i

Fig. 1. Layout of the experimental lot.
V7] Feeding trough, [__| Water trough.
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tough at the west end. The experimental period was 10 days for each group.

The observation of behavior was conducted continuously on the last day (from
7:00 to 18:00) of each experimental period, and eight repertoires of behavior
were adopted, as follows: eating (E), drinking (D), ruminating (R), lie down or
stand up (LS), locomotion (L), social behavior (S), non-biological object (ex. trough,
fence etc.) touching behavior (T), and body care (C). Aggressive behavior was
recorded to determine the social rank order of steers.

The behavioral transition was written in the form of (precedent behavior,
subsequent behavior). For example, the designation (E, L) was means that the
steer ran away from the feeding trough after eating. The proportion of each
behavioral transition to total transitions (the behavioral ratio) was calculated, and
the difference of behavioral ratio for group size and social rank order was examined
using Wilcoxon-Mann-Whitney two-sample test®.

Results

Table 1 shows the average of eating time, eating frequency and meal length
in 4- and 2-steer groups. The eating time of the 4-steer group was similar to
that of the 2-steer group. Eating frequency was greater in the 4-steer group than
in the 2-steer group. The meal length was shorter in the 4-steer group than in
the 2-steer group.

Eating time, eating frequency and meal length in each social rank order are
shown in table 2. Eating time of the second and third rank steers was significantly
(P<0.05) longer than that of the fourth rank steer. Eating frequency of scond

Table 1. Mean of eating time, eating frequency and meal
length of steers in different group size

Group size
2-steer 4-steer
Eating time min./day 100.7 94.0
Eating frequency times/day 14.22 21.8b
Meal length min./times 7.18 4.3b

Mean with different superscripts differ significantly (P<0.05).

Table 2. Mean of eating time, eating frequency and meal length
of different social rank steers in each group

Group size
2-steer 4-steer
Social rank order 1 2 1 2 7 4 7
Eatingtime min./day 102 99 92 99 98 87
Eating frequency times/day 14 14 292 17b 302 11b
Meallength min./times 7 7 3a 62b 3a 8b

Mean with different superscripts differ significantly (P<0.05) within same group size.
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and fourth rank steers was significantly (P<0.05) greater than that of first and
third rank steers. Meal length was significantly (P<0.05) longer for the fourth
rank steer than for the first and third rank steers. These differences did not
show up in 2-steer group.

Table 3 shows the precedent and subsequent behavioral ratio to eating in 4-
and 2-steer group. The behavioral ratio of (T, E), (E, T), (L, E) and (E, L) in 2-steer
group was significantly (P<0.05) higher, but the ratio of (S, E) and (E,S) was
significantly (P<0.05) lower than that in 4-steer group. The ratio behavioral of
(C,E) was significantly (P<0.05) higher in the 2-steer group than that in the 4-
steer group.

Table 4 and 5 show the precedent and subsequent behavioral ratio to eating

Table 3. The behavioral ratio of each transition of steers
in different group size

Precedent behavior Subsequent behavior
2-steer 4-steer 2-steer 4-steer
%

D 0.0 0.0 0.0 0.0
R 0.0 0.0 0.0 0.0
LS 0.0 0.0 74 43
L 34.62 13.5> 19.5a 3.2b
S 11.32 68.1? 18.92 54.2b
T 30.7& 13.3b 4238 23.1b
C 2340 5.12 119 15.2

Mean with different superscripts differ significantly (P<0.05) between 2- and 4-steer group.
D: Drinking, R: Ruminating, LS: Lie down or stand up, L: Locomotion, S: Social
behavior, T : Non-biological object touching behavior, C: Body care.

Table 4. The precedent behavioral ratio of each transition
of steers in different social rank order

Group size

2-steer 4-steer

Social rank order 1 2 1 2 3 4
(Transition) %

(b, E® 0.0 0.0 0.0 0.0 0.0 0.0
(R, E) 0.0 0.0 0.0 0.0 0.0 0.0
(LS, E) 0.0 0.0 0.0 0.0 0.0 0.0
(L, E) 35.9 33.3 13.1 10.3 11.1 195
(S, E) 12.2 104 74.92 73.22 67.72 56.6P
(T, E) 28.2 33.2 10.0 11.1 15.3 16.8
(C, E) 23.7 231 2.0 54 5.9 7.1

Mean with different superscripts differ significantly (P<0.05) within same group size.
See footnote in table 3 about behavioral character.
1) (precedent behavior, eating).
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in each social rank order. The behavioral ratio was the same for first and second
rank order in the 2-steer group. The behavioral ratio of (S,E) in the 4-steer
group was significantly (P<0.05) lower for fourth rank steer than for the other
steers. The behavioral ratio of (E, S) was significantly (P<0.05) higher for first
rank steer than for other steers. The behavioral ratio of (E, G) and (E, S) was
lowest in first rank steer and that of (E, G) was highest in fourth steer.

Table 6, 7 and 8 show the meal length for each behavioral transition. Re-
gardless of group size, meal length of (S, E) and (E, S) behavioral transition was
shorter than that of any other transition. In the 4-steer group, the meal length
of every (precedent behavior, E) transition in first and third rank steers was shorter
than that in second and fourth rank order. In the 2-steer group, this did not
differ with social rank order. In the 4-steer group, the meal length of every (E,

Table 5. The subsequent behavioral ratio of each transition
of steers in different social rank order

Group size

2-steer 4-steer
Social rank order 1 2 1 2 3 4
(Transition) %
(E, D) 0.0 0.0 0.0 0.0 0.0 0.0
(E, R) 0.0 0.0 0.0 0.0 0.0 0.0
(E, LS) 76 7.2 3.2 4.8 5.6 3.6
(E, L) 20.3 18.7 3.2 3.8 0.0 5.8
(E, 8) 19.2 18.6 80.82 50.3b 47.2b 38.5P
(E, T) 40.6 44.0 8.32 17.22b 30.5b 36.4Y
(E, C) 12.3 115 452 23.9b 16.7b 15.7p

Mean with different superscripts differ significantly (P<0.05) within same group size.
See footnote in table 3 about behavioral character.
1) (eating, subsequent behavior).

Table 6. The mean of meal length in each behavioral transition
of steers in different group size

Precedent behavior Subsequent behavior
2-steer 4-steer 2-steer 4-steer
min

D — —_ — _
R _ _ _ _
LS —_ — 9.5 8.2
L 7.7 8.2 7.8 9.9
S 44 39 5.5 4.1
T 7.0 6.0 74 5.2
C 76 8.8 6.4 7.0

See footnote in talbe 3 about behavioral character.
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Table 7. The mean of meal length for precedent behavioral
transition of steers in different social rank order

Group size

2-steer 4-steer

Social rank order 1 2 1 2 3 4
(Transition) min.

(D, EP — — — — — —
(R, E) — — — — — —
(LS, E) — — — — — —
(L, E) 75 7.9 55 104 65 10.3
(S, E) 5.8 30 29 45 2.3 6.2
(T, E) 6.8 7.1 36 8.0 41 8.3
(C, E) 76 75 40 15.0 5.8 105

See footnote in table 3 about behavioral character.
1) (precedent behavior, eating).

Table 8. The mean of meal length of subsequent behavioral
transition of steers in different social rank order

Group size
2-steer 4-steer

Social rank order 1 2 1 2 3 4
(Transition) min.

(E, D) — — - —~ — —
(E, R) — — — — — —
(E, LS) 9.3 9.7 6.7 9.0 6.0 11.0
(E, L) 7.2 84 7.3 75 — 15.0
(E, S) 5.6 5.3 2.3 5.0 24 6.2
(E, T) 76 7.2 3.9 6.7 35 6.5
(E, C) 6.8 6.0 5.0 6.7 4.1 12.2

See footnote in table 3 about behavioral character.
1) (eating, subsequent behavior).

subsequent behavior) transition was shorter in the first and third rank steers than
that in second and fourth rank steers. Again, in the 2-steer group, this did not
differ with social rank order.

Discussion

There was no effect of group size on eating time, but it did affect eating fre-
quency and meal length. These results relate to the number of feeding troughs
in the experimental lot. In the present study, the experimental lot had only two
feeding troughs regardless of group size, and in the 4-steer group, only two steers
were able to eat at one time. In the 4-steer group, the behavioral ratio of (S, E)
and (E, S) was higher than in the 2-steer group. This suggests that in the 4-steer
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group, the competition for trough access during eating was greater than that in
the 2-steer group. The meal length of each behavioral transition was shorter in
(S, E) and (E, S) than that of any other transition regardless of group size. It is
concluded that daily eating time was not affected by group size, but eating frequency
and meal length were changed by group size due to the competition for feeding
trough access.

In the 2-steer group, eating time, eating frequency and meal length did not
differ with social rank order, but in the 4-steer group, there difference occurred.
Eating time and eating frequency of fourth rank steer were lowest in 4-steer group,
but meal length of the fourth steer was longest in the group. Beilharz” found
that significant positive association existed between dominance value and eating time.
Fried et al® pointed out that social position would be important when the feeding
space was severely restricted. In present study, steers were restricted the use of
feeding trough, because of insufficient of trough in the 4-steer group, and the
eating time of fourth rank steer was lowest in the 4-steer group. But in the 2-
steer group, steers were not restricted the use of trough, and did not differ for
social rank order. These results were in agreement with opinions of Friend et al.
and Beilharz. In the 4-steer group, as previously described, the competition for
access to the feeding trough occurred more than in the 2-steers group. The
fourth rank steers were almost excluded from the feeding trough while the higher
rank steers ate, eating mainly when the other steers were not near the feeding
trough. It is presumed that this is why their eating frequency was less and meal
length was longer than that of the higher rank steers. In fourth rank steer, the
behavioral transition of (S, E) was significantly (P<0.05) lower than in other steers.
It was evidence that eating after aggression to others was less in fourth rank steer
than in other steers.

The first rank steer in the 4-steer group did not have the longest eating time,
and meal lengths of each transition. The behavioral ratio of (E, S) in the first
rank steer was significantly (P<0.05) higher than that of other steers, and (E, T)
in the first rank steer was lower than that of other steers. The meal length of
each transition for first rank steer were shortest in the 4-steer group. It is sug-
gested that the first rank steer is more aggressive than other steers, and when
he is eating, he often stops eating to attack to other steers. McPhee et al.? found
that high-ranking order animals had a priority at the feeding trough. However,
Friend and Polan? commented that dominance value were not adequate indicators
of priority at the feeding trough. In present study, it was concluded that while
the first rank steer has priority at the feeding trough, he disclaim his priority
because of his activity.

In 4-steer group, the meal lengths for each behavioral transition of third rank
steer, in the same manner of first rank steer, was shorter than that of second and
fourth rank steers. This is suggests that eating behavior did not changed ac-
cording to social rank order. It was already described that the first order steer
was more aggressive than other steers. It is presumed that the third order steer
was attacked by higher order steer, mainly first rank steer, and was excluded from
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the feeding trough, but unlike the fourth steer, the third steer would not eat if
the higher rank steers were not eating. Thus, it is supported that the behavioral
ratio of (S, E) in the third rank steer was similar to that of the first and second
steers.

It is concluded that eating behavior changed with group size related to the
number of feeding troughs, and that if steers were greater in number than the
feeding troughs, eating behavior differed with social rank order. It was also sug-
gested that the changes of eating behavior due to social rank order dependent on
the social position.

Summary

To study the changes of eating behavior with group size and social rank order,
and to examine the relationship between eating behavior and behavioral transition,
the following experiment was conducted using 12 Holstein steers. Group size were
4 steers and 2 steers. The steers were fed mixed ration of pelleted concentrate
(60%) and chopped 2nd cut hay (40%) ad libitum. The experimental lots (29.5 X
3.6 m) had 2 feeding troughs. The results are summarized as followed. 1) Group
size was not affected in eating time, but affected in eating frequency and meal
length. 2) Eating time, eating frequency and meal length was not different with
social rank order in the 2-steer group, but in the 4-steer group, there were different
with social rank order. 3) Group size was affected in the behavioral ratio. In
the 4-steer group, proportion of eating after or before the social behavior was
increased and other behavioral ratio was decreased. 4) In the 4-steer group, the
difference of behavioral ratio between social rank order was recognized in transition
of the social behavior, body care and non-biological object touching behavior. 5)
The meal length of the transition about the social behavior was shortest regardless
of group size and social rank order. 6 In the precedent and subsequent behavioral
transition to eating, meal length was shorter in the first and third rank steer, than
that in the second and fourth rank steer. 7) The changes with the social rank
order of eating behavior in the 4-steer group was related to the competition with
steers for feeding trough because of insufficiency of trough to steers.
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EBHEC KT HHMABERS X OCBHIEMC X 5B ATEBOL Ly, HiHOTHRMCEADL
TR LI, HRFCErr A2 A vEEBF 12V, BEBRBCL D 4K IV
2HRXEFRT I, RN, vy MRECAFE (60%) MY 2 &N DR (40%) #EEL,
A, RBry b (205X36m) 12iY, 2HROFABERE L, BHhIfEEE, B
TORY THD, 1) HERMICHAZRAROFEIF DO NIh - 120, 4 HEXOEEHEIH
2K HENEE (P<0.05) 2% <, BREMORIIIAE (P<0.05) b -1, 2) 2HK
R HEARM, HRMHEHE X OCRAEPORICESIEMZ X 5EIBDORILI- 1,
THIZF L 4BAX T, BB X D Zh b DEFE LI, 3) 4 HRKICRW THRREDHIH%
D FT T B TEIOR - BT BB EIA R, 2HKCENEL, FoMLoTEREBE S
Ao 7o, 4) THEBYHECRT 2BH RO EE R, 4K TOMOEFTHTHITH, Hic
35 4TEN R X O HS AT S TS T s HEB TR bR, b) o4t 5 BB
THHBCKTI2EARMORIZ, o#B T o2RAMORICHERLE -7, 6)
4HRIZET2E L, 3SMFOFTHHEBC KT IHANOE XX, wTFholBiik T,
B2, ANED LTI HANE T2, 7) A AR BT ABHIRMC X 5 RETHOE L, s
TRIZIDBEEEBEET LD EE L I,
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