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INTRODUCTION

Abstract

Many studies have demonstrated that group housing of does often results in aggression
and sometimes lesions due to biting. However, the positive interactions among
reproducing does in group housing systems is less clear. The present descriptive study
used video material of a part-time group housing system to examine socio-positive
behaviour of does after postpartum separation of various lengths. The existing video
records were collected from does which were kept in a part-time group housing system
in a commercial farm. Each pen consisted of individual cages and two common areas.
Three different time schedules/treatments for regrouping were applied in the study.
Eight does were grouped on either day 12, 18 or 22 post-partum after insemination on
day 8 post-partum. The does were individually marked using distinctive livestock spray
markings. A previously developed of ethogram of sociopositive behaviors and photos
were used to identfy the behavior. Individual behavior of does, its length and location
were coded from 3.00 to 6.00 am and from 15.00 to 18.00 pm for every treatment. There
were significant differences for the behaviour of locomotion, sharing the same feeder
and lying in the common area among the groups (P<0.05). There were no significant
effects of daytime and treatment on the total number of behaviors and on the locations
where any behaviour observed in the groups. As a conclusion; it was determined that
the group housed rabbit does exhibit meaningful socio-positive behaviours. Lying in the
common areas, running or walking were the most expressed positive behaviour by does
in every treatment.
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should be encouraged to meet the need for rabbits to
be housed with an appropriate conspecific in a suitably

In commercial rabbit production, the group housing
system has been considered due to the public’s concerns
about rabbit’ welfare. In terms of the social nature of rabbits
(12 a group housing system has the potential for socio-
positive interactions between the does and potentially
increase their welfare *l. However, aggression and serious
behavioural problems among rabbits sometimes might
be common in group housing systems *°.. In addition,
there might be a direct aggressive attack between kits
and other does resulting injuries or death of kits. This is a
crucial problem in terms of animal health and welfare in
commercial production despite various efforts in practice
to solve aggression among females.

Scientific research is looking for a balance between
welfare and productivity through new housing designs,
prioritizing the ethology of the species. Rabbit owners

large, sheltered enclosure °.. Effects of different types of
flooring, cage sizes, densities, and group sizes are studied
depending on the physiological and psychological needs
of the productive stage of the animal .. In some studies
(8191 it has been stated that rabbits show lots of initiative to
establish social contact, and this can help improving the
wellbeing of the animals during their productive life and
thus is an aspect of positive welfare.

Rabbitdoesarehighlyterritorial, sensorial,and hierarchical
animals and they rely on olfactory communication among
each other "I, A part-time group housing system allows
the animals to express a wider spectrum of socio-positive
behaviour and it provides an alternative for continuous
group housing systems which have low production.
Regrouping female rabbits in group-housing systems after
the birth of their kits is common management practice

@ OO ‘ ‘ This article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0)
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in rabbit production. But, the regrouping of female
rabbits can lead to injuries and chronic stress ['?, thereby
compromising both animal welfare and production.
Previous studies about group housing of female rabbits
focused on agonistic behavior that may occur between the
animals when hierarchy was established ['*!*l. Rabbits in
group housing can display a wider range of behavioural
patterns, such as running, walking, and exploration ..
Part-time group housing systems have proven to have
potential but cannot yet be recommended in farms until
major problems of increased aggression and injuries
among does and kits are solved !¢,

In recent years, there has been a new approach to exploring
positive experiences for animals in their environment 7).
In contrast to previous studies focusing on the negative
effects of re-grouping on rabbit welfare !, very little
attention has been given to the positive behavior of
rabbit does. This study was conducted to determine
the socio-positive behaviours of group housed rabbits
after parturition, an area that has received insufficient
exploration in the existing literature. Another aim of this
study was to determine the location selected for behaviour
and length of some positive indicators of rabbit does.

MATERIAL AND METHODS
Ethical Statement

Since the data were obtained from video recordings and
no live animals were used in this study, ethical approval
was not required.

Experimental Design

This study analyzed existing videos previously recorded
on individual does for the study of agonistic behavior
by Braconnier et al.'¥ and Munari et al.*”. The existing
video records were collected from does which were kept
in a part-time group housing system, including eight does
per pen, on a commercial rabbit farm in Switzerland. They
were reared according to a Swiss animal-friendly label
programme, which requires group housing of females
and a separated nest for each doe. In this part-time group
housing system, the does were kept in groups with their
kits during the lactation period.

Different postpartum (pp) regrouping schedules were used
resulting in three different time schedules (treatments),
which were applied in this study to evaluate their effects
on socio-positive behaviors of does %) the first treatment
group (T12) was group-housed at 12 days pp (day post-
partum; dpp), the second one (T18) at 18 dpp and the
third treatment group (T22) at 22 dpp after regrouping.

One day before parturition, the does were separated from
each other. After artificial insemination applied 10 days
after parturition (pp), the groups (T12, T18 and T22)

were re-grouped on day 12, on day 18 and on day 22
pp; respectively, by removing the separating grids of the
separable areas and giving the does access to all areas of
the pen.

Each treatment group consisted of 8 female animals. To
facilitate individual monitoring, the does were individually
differentiated using distinctive livestock spray markings
and named according to the marks on their coats.

Housing Conditions and Feeding

Pen consisted of individual cages and two common areas.
Common area one (Cal) was situated on the ground
level while common area two (Ca2), situated in front
of the individual cages and food dispensers was located
on the upper level. Common area one was covered with
straw. The common area two consisted of two elevated
platforms, one platform for each side, with a wooden floor
where the (open) cages are situated. Each cage contained
a nestbox with a feeder displayed outside on the common
area and a nipple drinker. The boxes were open with free
access to the common wooden platform during part of the
breeding cycle. The does had ad libitum access to water,
hay, and commercial rabbit pellets (UFA 925, UFA AG,
Herzogenbuchsee, Switzerland).

Video Recording and Analysis

Video recording in the first treatment group was
conducted between day 12 and 13 postpartum (T12),
the second treatment group was filmed between day 18
and 19 (T18) and the last treatment group was filmed
between day 22 and 23 (T22), shortly after regrouping.
The socio positive and locomotory behaviors of animals
were determined by watching the existing videos of
selected hours in three groups. The positive behaviour
was coded between 3.00-6.00 and between 15.00 to
18.00 for every treatment. In total, we analysed 18 h of
continuous video of rabbit does ?!. An ethogram and
photos made previously by Gebhard-Henrich et al.?and
Niedermann ! were used to code doe behaviors (Table 1).
The ethogram was structured according to the behaviors
displayed by does. All the activity that could be classified
as positive behaviors were noted and coded according to
the ethogram. All does were included in the analyses as
focal animals. The behavior was registered in an excel table
during the targeted time period. The activites that could
be classified as positive behaviors (friendly interactions
and non-aggressive locomotor exercise) were noted and
coded as work-out, i.e. running or jumping (wo), sniffing
(s), proximity (p), sharing the same box (sb), sharing the
same feeder (fo) and lying in the common area (Ica). The
type of the behavior, location (in the lower, Cal, or the
upper level, Ca2, or both) and length of the state behavior
were documented.
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Table 1. Ethogram describing the positive behavior observed in does in the
study

Behavior Description

Two does sharing common space in close

Proximity proximity/within one animal length

Sharing the same At least two or more does share the same box with
box or withount young ones

One does eats from another doe’s feeder or two
does feed at the same feeder with or without
interactions

Sharing the same
feeder

Two does with their noses sniffing each other

Sniffing without touching

Lying in common Does lie alone or together with others in any of

area common area
Locomotion/work- . . . 5 .
- Work-out like walking, running or jumping

Statistical Analysis

The average percentage of the behaviour according to
treatment, daytime and locations were calculated in the
groups and presented with the graphs. Length of certain
behaviour was expressed as mean + standard error for each
treatment groups (T11, T18, T22) and time of day (am or
pm). Two-way analysis of variance (ANOVA) was used
to evaluate the effects of the treatment, time of day, and
their interactions on the frequency of the behaviour after

normality of data distribution %! Statistical analyses
were conducted using SPSS software, version 28 ), with
a significance level of P<0.05 considered as statistically
significant.

RESULTS

Frequency of total positive behaviors observed per hour
between 03:00 and 06.00 am and pm are presented in
Fig. 1. There were no significant effects of time of day
(P<0.316) and treatment (P<0.446) on the total number
of behaviors observed in the groups while time of day x
treatment interaction for the total number of behaviour
was found not to be significant (P<0.434).

The total number of every positive behaviour as they
occurred between am and pm period, including all
treatments, are showed in Fig. 2. There were significant
differences for the percentage of locomotion, sharing the
same feeder and lying in the common area among the
groups (P<0.05).

The average length of some positive behaviours lasting
longer than 50 sec. in all groups in selected time periods
are presented in Table 2. There were no significant effects
of day-time or treatment on the behaviour of sharing the
same feeder and lying in the common area. No significant
day time x treatment interactions was observed for sharing

mTreatment 12

Frequency of positive behaviors

mTreatment 18

05.00-06.00 pm

mTreatment 22

T22) were summed together

Fig 1. Frequency of total positive behaviors from 03:00 to 06.00 am and pm. The bars show the total
number of positive behaviors, per hour. All the coded behaviors for each treatment (T12, T18, and

m T1Zam m T1Zpm mT18am

Frequencyof every behavior

50

40

30 1 B

20 - I
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0 _ | .Ii--'.:. -Iw.
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- - -
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Fig 2. Distribution of every positive behavior per am or pm/per treatment (T12, T18, T22). The
bars show the number of every positive behavior occurring between 03.00 to 06.00 am and 03:00
to 06.00 pm, per hour (Wo: Locomotion/work out, Fo: sharing the same feeder, Lca: lying in the
common area, Sb: sharing the same box, S: sniffing, p: proximity)
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Table 2. Average length of some behaviors observed in the groups (s)
Treatment Sharing the Same Lying in Common
Feeder Area
am 214.72+42.31 316.85+59.30
DayTime
pm 114.63+42.12 347.58+50.25
T12 181.87£36.16 324.13+64.87
Treatment T18 120.00+63.46 275.25%79.44
T22 192.17+51.81 397.27+55.44
amxT12 214.50+59.82 428.75+112.35
amxT18 174.00+73.27 207.67+£129.73
amxT22 255.67+84.61 314.13+46.85
DayTime x Treatment
pmxT12 149.23+40.65 219.50+64.87
pmxT18 66.00+103.63 342.83+91.73
pmxT22 128.67+59.82 480.40+100.49
DayTime 0.105 0.694
ANOVA Treatment 0.644 0.421
DayTimexTreatment 0.877 0.080
M common area 1{cal)
M common area 2(ca2)
m callcal

— .r’
T22am T22pm

in percentage

Fig 3. Distribution of locations where positive behavior of does were observed.
The bars contain information for each period per treatment (T12, T18, T22) and
represent the distribution of behaviors per location (cal, ca2, cal&ca2), expressed

the same feeder or lying in the common area behaviours
of does.

Distribution of locations where positive behaviour was
observed according to time of day is showed in Fig. 3. There
were no significant effects of treatment (P<0.250) and
daytime (P<0.185) on the locations where any behaviour
observed. There were also no significant treatment x time
of day interactions (P<0.239).

Di1SCUSSION

The welfare of rabbits is greatly influenced by the housing
conditions in which they are kept. Group housing system
allow breeding does to perform a wider behavioural
freedom as running, jumping and social contact with other
does "% In our study, a total of 385 activities described
as positive behaviour was determined in group housed
does. Of these positive behaviours, most of them occurred
on day 12 and 18 of regrouping. Treatment 12 showed

most positive events (Fig. 1). In general, does were found
to be least active between 05.00 to 06.00 am or pm. The
lowest number of total behaviours was seen between from
05.00 to 06.00 am in T12 (11 activity in total) and T18 (8
activity) and from 04.00 to 05.00 pm in T18 (12 activity).
Does in T12 were more active from 03.00 to 04.00 am and
from 05.00 to 06.00 pm while does in T18 were showed
more positive behaviour from 04.00 to 06.00 am and pm
(56, in total) than at other times. Positive behaviours of
does in T22 were the highest from 04.00 to 05.00 am (35
activity) and from 03.00 to 04.00 pm (31 activity). During
the morning hours, the rabbits were less active, but during
the afternoon they showed a tendency to interact with
each other and move, except for treatment 22. In a study,
Rooney et al.? reported that the mid-day period was the
least active period for does.

As expected, workout (wo) like running and walking were
the most expressed behaviours by does. It was found that
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the frequency of locomotion in T12 pm and T18 pm was
almost 58% of all total observed behaviours. Whereas,
lying down was the most observed rabbit behaviour
when housed in single cages . Workout behaviour
was followed by lying in the common area (lca), sharing
the same feeder (Fo), and sharing the same box (Sb)
behaviours for all groups. In general, feeding behaviour
of rabbits varies along the day and approximately 60% of
the solid ingestion takes places during the dark period 12%..
Sniffing (s) and proximity (p) were only observed in T22.
Di Vincenti and Rehring ' reported that exploratory
behaviour including sniffing, was found to be highest in
group-housed rabbits in pens.

Behaviors of sharing the same feeder and lying in the
common area lasted longer than 50 sec in every group.
Although locomotion was the most common positive
behaviour in the study we present the length of time for
all these behavior. Because locomotion or work-out can be
acceptable as event behaviors, because they lasted less than
1-4 s, sharing the same feeder and lying in the common
area can be acceptable as state behaviors, because they
lasted longer than 1-4 sec ***!. No significant differences
for these behaviors between the groups were found in
terms of daytime or treatment effects.

In general, the elevated common area (Ca2) was the most
used location with 146 positive activities. The lowest
ratio of positive behaviours in T12 was observed in cal
(10 activities, in total) in both observation period. The
amount of positive behaviours observed in all common
areas was the highest in T12 during am and pm period
(149 activities). The does in T22 preferred the cal during
the morning period while they showed most positive
behaviour in Ca2 during the afternoon. Cal&Ca2 means
that the does displayed the behaviour in both areas
without interrupting. The most active does observed in
both places at the same time was in T12 am.

In general, most results in our study were found to be
consistent with the previous study of Niedermann .
This study is probably the first in terms of determining
positive behaviour of group housed rabbit does but it has
several limitations. Behavioural observations were only
performed during the selected hours so some behaviours
may have been missed 2. The frequency of positive
behaviour was found to be differed among individuals. It
was much higher in two does and one of the other does
did not display any of the positive behaviors during the
observation period.

As conclusion, the group housed rabbit does exhibit
meaningful socio-positive behaviours, suggesting that
social interactions can play a beneficial role in their overall
welfare. Lying in the common areas, running or walking
were the most expressed positive behaviour by does in

every treatment. The data obtained from this study will
contribute to understand assessment of common positive
welfare and behavioural indicators of group housed
rabbit does and select methods suitable for on-farm use.
Furthermore, the findings will provide recommendations
for the inclusion of aspects of positive welfare in farm
animal welfare assessment schemes, esp. for group-housed
does.
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