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Social and spacing behaviour of Japanese Black Cattle in a stable herd (8 animals) as
affected by introducing a strange cow were investigated in a dry-lot. Before and after
introducing the strange cow, frequency of agonistic encounters and social licking, and
positions of all animals in lying in the herd were recorded between 0930 and 1730 h on each
observation day. Introducing the ‘strange cow into the herd initially caused a remarkable
increase (about 4 fold) in agonistic encounters on the day of introduction, thereafter
agonistic encounters tended to decrease and on 7th day return to former lower level. Social
licking pattern showed a reciprocal trend to agonistic behaviour pattern, indicating a
significant correlation between social licking interactions and l/(physical agonistic encoun-
ters) (R2=0.85).  Dominance order in the herd on the day of introduction was relatively
constant afterwards. The mean distance to nearest neighbor in the herd revealed no great
variation among observation days, however the mean distance from individual to others
and the area occupied by the group showed higher values after introduction than before.
The newly introduced cow suffered relatively great weight loss compared with the others
during the period of observation.

INTRODUCTION

In a cattle herd management, effect of management practices on the frequency and
intensity of agonistic interactions is one of the most important considerations.
Reducing space or crowding tends to increase agonistic encounters among groupmates
and at higher population density, subordinates are forced to invade the personal space
of their neighbors (Donaldson et al,, 1972 ; Kondo et al., 1984b). By contrast, grouping
unfamiliar cows, exchanging animals between herds or introducing a strange animal
into a stable herd, inevitably causes an increase in aggression and imposes certain
stress on subordinate animals (Lamb, 1976). Under intensive livestock production
systems, information on space and sociality is extremely important (Squires, 1975).
Southwick (1966) also showed that changing social structure within a group had a
stronger impact on aggression compared with reducing space or crowding. Therefore,
in order to alleviate conflicts among individuals, social rather than spatial considera-
tions may be a matter of great importance, as pointed out by Kiley-Worthington
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(1977). It is well known that when a new animal is introduced into a herd the frequency
of agonistic encounters is high at first until dominance-subordination relationships are
established and then it decreases gradually (Price, 1980 ; Curtis, 1983). However, little
information is available on the changes in social and spacing behaviour of Japanese
Black Cattle before and after introducing a strange cow into a stable herd.

In the present study with Japanese Black Cattle, social and spatial structures in a
stable small herd were examined, and then the effects of introducing a strange cow
into the herd on their social and spacing behaviour were investigated.

MATERIALS AND METHODS

This study was conducted at experimental dry-lot in Kuju Agricultural Research
Center (alt. 950 m) of Kyushu University from 16/9 to 27/9  in 1988. Data on rainy days
(19/g, 21/9 and 24/9) were not recorded.

Animals and management
A total of 9 horned Japanese Black Cattle were used for this study. The herd of

8 animals was composed of 7 cows and a heifer, and all animals had been kept together
since 3/9 in 1988. One cow (a strange cow) kept in another group (cow-calf group) was
introduced into the stable herd of 8 animals at her calf’s weaning on 20/9. The profile
of experimental cattle was listed in Table 1. Experimental dry-lot (225 m’) was
surrounded with iron fences of 1.4-m high, and, the_floor  was flatly concreted (Fig. 1).
The animals received 2.5 kg/head of hay cube per day at 0900 h during experimental
period. Baled rice straw (supply at 1530 h), water and salt were given ad Zibitwn.

Observations
Cattle were easily identified by dyed numbers on their sides. After observation of

social and spacing behaviour of the existing herd (8 animals) on 17/9 and 18/9, the
behaviour of 9 animals including a newly introduced cow was observed on 20/9, 22/9,
2319,  2519  and 26/9.

Table 1. Profile of experimental cattle.

Cattle No. Age (mo.) Body weight (kg) Withers height (cm) Seniority’

1

1 0
14
17
21
22
23

87 419 127 6
74 559 132 1

110 462 127 4
45 474 128 3
47 393 128 5
34 408 128 8
34 391 129 7
34 505 134 2

9’ 65 522 132 9

‘Rank 1 indicates the greatest length of a membership in the herd.
*Newly introduced cow.
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Fig. 1. Schematic diagram of experimental dry-lot.
W : Water, H : Hay rack, M : Manger with stanchion, S : Salt, 0 : Colored pole

(1) Social behaviour
Agonistic encounters among individuals were divided into four major categories ;

fighting, butting, threatening and avoiding, as defined by Hafez and Bouissou (1975),
and the frequency bet,ween  0930 and 1730 h was recorded on each observation day. The
number of social licking was also recorded.
(2) Dominance order

From the outcome of agonistic interactions, cattle were scored for their domi-
nance order from highest to lowest on the ratio of wins to total encounters. The
animals were weighed on 16/9 and 27/9, and their withers height, body length and heart
girth were measured on 16/9 to calculate the correlations with dominance order.
Seniority expressed as length of a membership in the herd and the relative frequency
of actively aggressive encounters (butting, fighting and threatening) as an indicator of
animal’s aggressiveness, were also used to examine their relations to dominance order.
(3) Spacing behaviour

Corral was marked by means of colored poles at intervals of 1.5-m. The positions
where all cattle were lying together were observed at 15-min. intervals throughout the
experiment. The position of each animal was determined by regarding lot floor as the
grid (10 X 11 squares, each 1.5X 1.5 m), and plotted into recording sheets which ex-
pressed as X- Y coordinates (Fig. 1). The mean distance to nearest neighbor (FA)  and
the mean distance from individual to others (D) in the group were calculated. In
addition, the area occupied by the group (OA) was estimated according to the method
of Kondo et al. (1984a).
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Data analyses
For statistical analysis of the behavioural data Spearman’s rank correlation

coefficient, Kendall’s coefficient of concordance and regression analysis were used
(Siegel, 1956 ; Snedecor and Cochran, 1967).

RESULTS AND DISCUSSION

Social hierarchy in the existing herd
The coefficient of Spearman’s rank correlation in dominance order between 17/9

and 18/9 was statistically significant (r,=O.935,  P<O.Ol),  so that dominance order in
this herd was thought to be basically consistent between days. This result strongly
reflected the evidence of Dickson et al. (1967) who indicated that dominance order was
stable over a period of time because of high repeatability for dominance order of 0.97
from day to day.

Table 2 shows coefficients of Spearman’s rank correlation between dominance
order (pooled data of Z-day observations) and such variables as age, body size,
seniority and aggressiveness.

There were statistically significant positive correlations between dominance order
(DO) and body weight (“/s= 0.839, P<O.O5),  DO and heart girth (rs =0.911,  P<O.Ol),  DO
and seniority (r, = 0.815, P<O.O5),  respectively. Thus, in this herd heavier animals with
larger heart girth tended to be more dominant. However, the dominance order showed
no significant relation to age. Wagnon (1965) and Reinhardt and Reinhardt (1975)
suggested that growing age led to a decline in social dominance, because they found
quadratic regression between dominance order and age in a herd with wide range of
age. Seniority was of great significance in achieving dominance for social status, as
might be expected from previous studies (Schein and Fohrman, 1955 ; Guhl and
Atkeson, 1959). Wagnon (1965) and Collis (1976) obtained significantly positive correla-
tion between dominance rank and aggressiveness in a herd. By contrast, Reinhardt
and Reinhardt (1975) stated that aggressiveness in cattle was not a mean by which
dominance for social status could be achieved. There had been no conclusive evidence
that cattle with higher level of aggression could attain greater social dominance. This
study showed that there was no definite correlation between dominance order and
aggressiveness in the herd, although the most aggressive cow was the most dominant

Table 2. Coefficients of Spearman’s rank correlation (Ye)  between domi-
nance order and variables (n = 8).

Variable r, Significance level

Age 0.399
Body weight 0.839
Withers height 0.244
Heart girth 0.911
Body length 0.720

Seniority 0.815
Aggressiveness 0.530

P co.05

P co.01

P<O.O5
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animal (Cattle 23) and the least aggressive animal was the least dominant one (Cattle
22).

Change in social behaviour of cattle after introducing a strange cow into the
stable herd
The frequency of categorized agonistic encounters in the herd before and after

introducing a strange cow is shown in Table 3.
Before introducing the strange cow (Cattle 9), the frequency of agonistic encoun-

ters showed 129 and 180 times on 17/9 and 18/9, respectively. Introduction of the
strange cow into the herd initially caused about 4-fold increase (610 times) in agonistic
encounters, then the frequency tended to decrease and on 26/9  eventually approached
to the former lower level (129 times). Physical ,contacts  (fighting and butting) and
non-physical contacts (threatening and avoiding) among individuals showed the highest
values on the day when the strange cow was introduced, thereafter tended to decline.
Moreover, physical and aggressive forms of agonistic interactions revealed larger
values on l-3rd day after introduction than before. It was noteworthy that the newly
introduced cow (Cattle 9) showed the highest value (50 times) of actively aggressive
encounters within the group on 1st day (Table 4). This pattern of high frequency in
aggression caused by Cattle 9 lasted for 4-5 days. The intensity of actively aggressive
behaviour of the strange cow may attribute largely to the integration of two behaviour-
al types. One is the exploratory (or investigative) behaviour that the introduced cow
investigates her unfamiliar surroundings and her groupmates in an attempt to establish
her appropriate position in dominance order of new group. The other is the behaviour-
al symptom of frustration (a kind of maternal aggression toward person or animal that
deprived dam of her offspring) as a resuIt of separation of mother cow and her calf at
weaning. Therefore, it is suggested that “displacement behaviour”(Hurnik et al., 1985)
consisting of the above two activities, induced more reinforced aggression of the
introduced cow than the others.

Table 3. Frequency of categorized agonistic behaviour./
Date

Item
17/9 18/9 20/s* 22/9 2319 2519 2619

Fighting (no.)’ 0 0 2 0 0 0 0
Butting (no.)’ 0 5 27 12 16 9 5
Threatening (no.)’ 24 35 114 87 50 57 17
Avoiding (noJ2 105 140 467 244 418 273 107

Total (no.) 129 180 610 343 484 339 129
Physical form (%)” 0 2.8 4.8 3.5 3.3 2.7 3.9
Aggressive form (%)” 18.6 22.2 23.4 28.9 13.6 19.5 17.1

“Day when a strange cow was introduced into the herd.
‘Physical contacts.
‘Non-physical contacts.
3Proportion  of physical contacts to total agonistic encounters.
4Proportion  of physical contacts and the number of threatening to total agonistic encounters.
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Social licking pattern of cattle is shown in Fig. 2.
Cattle had lower level of social licking interactions on the day of introducing the

strange cow than before introduction. Thereafter, the frequency of social licking
tended to increase and return to the former higher level. Social licking is thought to
be one of affiliative relationships (Hart, 1985) and to be an important behaviour leading
to psychological stability of herdmates (Sato, 1984). In addition, Arave and Albright
(1981) pointed out that social grooming (licking) was of particular importance in
establishing and maintaining social structure of a herd. The inverse trend to the

Table 4. Number of actively aggressive encounters (fighting, butting
and threatening) of each cattle on each observation day after introducing
a strange cow into the stable herd.

Date
1

Cattle No.

7 10 14 17 21 22 23 9*

20/9 6 10 1 2 4 31 2 0 26 50
aa/9 6 3 3 3 15 1 1 0 14 44
23/9 2 5 9 3 8 4 0 10 25
25/9 2 9 8 5 19 2 0 12 9
26/9 3 4 0 1 3 2 0 7 2

*Newly introduced cow.

17/9  18/9  20/g*  22/9 23/9  E/9 M/9

Date

Fig. 2. Frequency of social licking interactions in the herd.
*Day when a strange cow was introduced into the stable herd.



Bekavioural  Changes in a Herd after Ititroducing  a Strange Cow

pattern of agonistic behaviour in this study suggested that social licking pattern of
cattle functioned as an activity leading to social stability of the herd.

As mentioned above, some relationship was suggested between agonistic and
social licking behaviour of cattle after introducing the strange cow. The relationship
between the two was reciprocal, as shown in Fig. 3. Correlation of social licking
interactions with l/(total number of agonistic encounters) was significant (rx0.903,  P
<0.05) and its regression equation obtained was :

Y,.  = 8.439 +4722.49/X,,
where X,, = total number of agonistic encounters ; physical and non-physical

contacts (no.)
YL = social licking interactions (no.)

The relationship between social licking interactions and the number of physical
contacts in agonistic encounters was also reciprocal (Fig. 4) with a significant correla-
tion (r=0.922, P<O.O5)  between social licking interactions and l/(the  number of
physical agonistic encounters). The relationship was presented in the following
regression equation :

YL = 6.411+ 187.09/XPA
where X,, =number  of physical agonistic encounters ; fighting and butting

(no.)
YL = social licking interactions (no.)

Thus, after introducing a strange cow, the social licking interactions in the herd
tended to increase as the frequency of agonistic encounters decreased. Additionally
social licking interactions showed a closer correlation with physical agonistic encoun-
ters than total agonistic encounters. The reciprocal relationships between agonistic
and social licking behaviour obtained in this study theoretically support the suggestion
of Reinhardt (1980) who points out that social grooming (licking) is a friendly behav-
iour which counterbalances agonistic interactions.

Change in dominance order in cattle after introducing a strange cow into the
stable herd
Table 5 shows dominance order determined from agonistic behaviour in the herd

before and after introducing a strange cow. Though data on social position of the
introduced cow (Cattle 9) in her previous group (cow-calf group) were not presented

Ls 50
.z 40
Mc-
Ad._ 30
.i! 5
-m 20
-c
2 2:::: 10

ram 0 I I ! I 0 I I

100 200 300 400 500 600 700

Total agonistic encounters (no.)

Fig. 3. Relationship of social licking interactions to total number of
encounters in cattle after introducing a strange cow into the stable herd.

agonistic
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herein, she was dominant within the group composing of 2 cow-calf pairs. Before
introducing the strange cow, Cattle 23 ranked highest in the herd during the period of
observation, though it was dominated by Cattle 14 only. The introduction of the
strange cow (Cattle 9) changed linear-tending hierarchy containing some triangular
relationships into more complex hierarchy. In a new herd, Cattle 9 had the precedence
over Cattle 23, however Cattle 9 dominated by 4 animals (Cattle 1, 7, 10 and 14) ranked

50

40

30

20

10

0 I I I

10 20 30

Physical agonistic encoun-

ters  (no. )

Fig. 4. Relationship of social licking interactions to the number of physical agonis-
tic encounters in cattle after introducing a strange cow into the stable herd.

Table 5. Dominance order determined from agonistic behaviour before and after
introducing a strange cow into the stable herd.

Dominance order
1

Cattle No.

7 10 14 17 21 22 23 9*

Order A’ 4 2 3 5 5 7 8 1
Order B2 4 1 2 4 7 8 9 2 4

*Newly introduced cow.
‘Calculated form 2-day observation (pooled data of 17/9 and 18/g).
%alculated from 5-day  observation (pooled data of 20/9, 22/9, 23/9, 25/9 and 26/g).
Kendall’s coefficient of concordance ( W) among 5 observations after introduction of
a strange cow was 0.966 (P < 0.001).
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middle in the herd and Cattle 23 became second ranking animal. On the contrary,
dominance order of lower ranking animals (Cattle 21 and 22) was not changed by the
introduction of the strange cow. After introduction, Kendall’s coefficient of concor-
dance ( W) among dominance orders for 5 observation days was statistically significant
(W=O.966,  P<O.OOl).  Therefore, the dominance order determined on the day of
introducing the strange cow appeared to be relatively constant afterwards. This
indicated that social status of newly introduced cow was established in earlier atage
(just one day), which agreed with the report of Hafez and Bouissou (1975) who
described that dominance rank was determined for most cows in a short period (1 hr)
when a strange animal was introduced into an established herd.

Change in spacing behaviour of cattle after introducing a strange cow into the
stable herd
Table 6 shows the mean distance to nearest neighbor (?.J, the mean distance from

individual to others (D) and the area occupied by the herd (OA) calculated from the
positions of all cattle in lying before and after introducing a strange cow.

In this study, lying behaviour of all cattle was observed on 17/9, 18/9, 23/9, 25/9
and 26/9. The TA, which reflected the mean of personal distances (Hediger, 1955) in the
herd, ranged from 2.1 to 2.8 m and it showed no remarkable variation during the days
of observation. The result obtained from beef cattle in this study was similar to
finding by Kondo (1987) who reported that the fA of lying dairy cows in a dry-lot was
about 2.2 m. The D and OA, which implied a measure (Hediger, 1955) and another
measure (Kondo et al., 1984a) of social distances, respectively, were affected by
introducing the strange cow into the herd. These parameters reveald higher values
after introduction than before. The value of OA markedly decreased until 26/9 after
introduction.

Liveweight change in cattle after introducing a strange cow into the stable
herd
Table 7 shows liveweight change in cattle throughout the experimental period.
There was some variation in weight gain among animals after introducing a

Table 6. Mean distance to nearest neighbor (T.J,  mean distance from individual to others (D)  and
area occupied by the herd (OA) calculated from the positions of all cattle in lying before and after
introducing a strange cow into the stable herd.

Item
17/9 B/9 20/s*

Date

22/9 23/9 25/9 26/9

FA trn) 2.1 (5) 2.6 (2) - a 2.6 (2) 2.8 (7) 2.6 (7)
D (m) 5.5 (5) 5.4 (2) - 8.3 (2) 6.1 (7) 6.5 (7)
OA (m’) 28.7 (5) 26.1 (2) - 93.9 (2) 43.8 (7) 37.6 (7)

*Day when a strange cow was introduced into the herd.
“Lying behaviour of all cattle was not observed on 20/9 and 22/g.
Figure in the parenthesis indicates the times of lying observed at 15min. intervals during the
period of observation.
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Table 7. Liveweight change (for 11 days) in cattle as affected by introducing a
strange cow into the stable herd.

Item
1

Cattle No.

7 10 14 17 21 22 23 9*

Weight gain (kg) 4 4 2 -2 6 -3 -4 - 8  - 1 3

*Newly introduced cow.

strange cow (Cattle 9), especially she had a weight loss of 13 kg for 11 days. Schein and
Fohrman (1955) reported that introduction of new cows into an established herd led to
a decrease in milk yield of a new herd. In the present study, adding a strange cow to
a stable herd affected mean weight gain of a new herd more or less, and it had a
negative effect on productive performance of the highest ranking animal (Cattle 23) in
the existing herd as well as the newly introduced cow. This result may reflect that
change in group structure followed by introducing a strange cow imposed certain
stress not only on the newly introduced animal but also on the most dominant animal
in the existing herd.

In conclusion, when a strange cow was introduced into a stable herd (8 cattle), the
dominance order of new herd was apparently established on the day of introduction
and social structure of the herd tended to become stable on 7th day.
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