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ABSTRACT

To evaluate aggression and behaviour of reprodudoes in a part-time system, 48 crossbred multigaro
rabbit does were housed in individual modules paik system. A total of 12 parks with 4 does werened

by joining adjacent modules from 9 d before kinglumtil 2 d before kindling and from 2 d or 12 deaf
kindling (early or late grouping time, respectietyntil weaning. Within grouping time, half of thmarks
maintained a stable group; the other half changeddoe every week. Behaviour in all parks was video
recorded for 24 h at 2 d, 12 d and 19 d after kigdl The number of total aggressive interactions
significantly decreased from the grouping day te 1" d of lactation (P<0.001), and was lower in late-
grouped does compared to early-grouped ones (Px<ar@lin stable groups compared to variable groups
(0.001<P<0.01). Regarding the time spent restiegdihg, drinking and self-grooming, the observatiag
always had a significant effect, whereas the gratapility was less relevant. Finally, at 19 d, eerage,
does rested individually for a 45.3% of the obsgovatime and in contact with a mate for a 17.2%hsf
observation time, without significant differencescarding to the grouping time or the group stapilit
(P>0.05).

Key words: lactating does, group housing, welfare, aggressiadget time.

INTRODUCTION

Group housing is claimed to improve animal welfamerabbit farms (European Parliament, 2017).
Nevertheless, in the reproductive sector, contisugroup housing was proved to seriously challengjéave

of reproducing does and kits and cannot be recordat(Szendr et al., 2019). On the other hand, part-
time housing systems, in which does are housedithdgilly and in small groups for some periods, have
shown some potential (Szedet al., 2019). Aggression and injured does aftarhere-grouping are an
unsolved problem (Szenilet al., 2019), however. Among the different fastaffecting does aggression, the
grouping time plays a key role. Late grouping akiedling is expected to decrease aggression (Zoneth
al., 2017), but a high percentage of injured doas mecorded in a part-time system with late gromir8 d
after kindling) (34% at 4 d after regrouping, 53% liter weaning; Rommers and De Greef, 2018).
Moreover, since aggression is associated with itubyaestablishment, continuous aggression is likely
occur during the whole reproductive cycle under gmrcial conditions since new does could be intreduc
at any time in a group for several reasons (nogmaast, ill or dead doesJ.hus, the present study aimed at
evaluating the effect of grouping time (early vatel respect to kindling) and group stability (stabsb.
variable) on aggression and behaviour of reprodudies at different days during the reproductiveleey
after kindling.

MATERIALS AND METHODS

At the 17" day of pregnancy, 48 crossbred multiparous rabbés (3-5 kindling) were moved from a
commercial farm to the experimental farm of thewgnsity of Padova and housed in individual modolies

park system (0.5 92 cm length x 53 cm width) equipped with manfegders, automatic drinkers, and
nests. A total of 12 parks was formed by removing wire-net walls between adjacent modules to hduse
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does, and their litters when present, from 9 d teekindling until 2 d before kindling and from 2od 12 d
after kindling, in the case of the early (E) orldL) grouping time respectively, until weaning (@&fter
kindling). Within grouping time, half of the parksaintained a stable group (S) and the other halhgead
one doe every week (V). In the V group, every deas moved only once and the final group at the vngan
time contained no more than two does belongindi¢oinitial park/group Litters were standardizechioe
kits, controlled lactation was used, and nests vedweed from 2 until 19 d after kindling. Zootectudi
results are given in Birolo et al. (2018).

Behaviour of does in all parks was video-recordé@tl wolour infrared cameras for 24 consecutive thiee
moments after kindling: 2 d (after grouping for Bed and changing does for the V groups); 12 dr(afte
grouping for the L does and changing does for tlggddps); and 19 d (after opening nests for alugsoand
changing does for the V groups). Aggressive inteavas among does were recorded according to Zoraefio
al. (2018) as number of biting, carousel fightgsthg, boxing, attacking, escape, and mount attemso,

the time spent feeding, drinking, resting (crouclwedstretched body) and self-grooming was recorded.
Behaviour was controlled for 30 min per h per 2fbha total observation time of 12 h. The number of
interactions among does and the time spent initfereht behaviours were recorded at park level.

Data were analysed using SAS 9.4 software (SAStuist Cary, USA). The number of the aggressive
interactions were submitted to ANOVA by applyingnaxed model and the PROC GLIMMIX, using
observation day (grouping day, i.e. 2 or 12 d, 48dl after kindling), grouping time (early vs. latgroup
stability (stable vs. variable), observation hound aheir interactions as fixed effects and the paska
random effect. A Poisson distribution was assunoechli data. Data related to time spent restingdiieg,
drinking, and self-grooming were submitted to ANOW a mixed model and the PROC MIXED using
observation day (2 d, 12 d, and 19 d after kindliggouping time, group stability, observation h@und
their interactions as fixed effects and the park asndom effect. The Bonferroni t-test was usecbtopare
means.

RESULTS AND DISCUSSION

The numbers of threatening, chasing, boxing, andnihattempts were very low at 12 d and null at »d
that no statistical analysis was possible. Reggrdire main effects, the number of total aggressive
interactions significantly decreased from the gingmlay to the 19d of lactation (P<0.001), and was lower
in late-grouped does compared to early-grouped ¢R€6.01) and in stable compared to variable groups
(0.001<P<0.01) (Table 1). Nevertheless, signifigatgractions were recorded between observatioraddy
grouping time as well as between observation dalygaoup stability (Table 1). Concerning observatiay

x grouping time, total aggressive interactions & as biting, carousel-fights, and escape attematise
higher in early-grouped does than in late-groupedsd but only on the grouping day, without residual
effects 19 d after kindling (i.e. 17 and 5 d aftgouping for the early-grouped and late-groupedsgdoe
respectively). On the other hand, attacks were drigh late-grouped than in early-grouped does. &hes
results confirm previous observations (Zomefio et28117, 2018): does grouped only 2 d after kirglkne
more aggressive likely because of their stressiysiplogical condition compared to does grouped a#er
kindling; thereafter, at 19 d after kindling, whéoes have a stable milk production and kits are éfegoing
out from the nests, aggressive interactions amandfsaare reduced. Other authors (Rommers et @l];2
Andrist et al., 2012) also observed that aggressemmeased 3-5 d after grouping. Regarding observday

x group stability, differences according to groupbdity were recorded at 19 d with more aggressive
interactions and more escape attempts in variatdaepg compared to stable ones (Table 1). Diffeyentl
Andrist et al. (2012) observed more biting and hgyn variable groups only on the grouping dayefaf2 d

of isolation), without residual effects 3-5 day$eafeven if fecal glucocorticoid contents and i@ténjured
does were higher in does with variable group coiitipps Nevertheless, in the aforementioned study,
variable groups only changed at regrouping time.

Regarding the budget time, the observation dayyawead a significant effect, whereas the groupilittab
was less relevant (Table 2). Moreover, as for &give behaviors, significant interactions were tburich
are given in Table 2. In fact, early-grouped dgens less time resting, feeding, drinking, and-getfoming
at the grouping time (2 d after kindling) than 10ater (12 d after kindling). At 19 d after kindiinwhen
controlled lactation ended and nests were operesting time increased especially with stretchedypod
whereas feeding and drinking time decreased cordgar@ and 12 gbost-partum. Also late-grouped does
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spent less time resting and feeding on the groug@ygcompared to later observations (19 d aftedliig),
when no difference was recorded between early-gro@nd late-grouped does at 19 d. Similarly, Betijal.
(2015) found that does spent less time restinglifige and grooming and more time interacting witheo
mates (attacking, escaping, sniffing, licking) be grouping day (18 d after kindling) than 4 d @rdLlater.

Dal Bosco et al. (2019) also showed that does par&time system are more active (more movemeiits) a
grouping (7 d after kindling) than during the pas isolation phase (from 4 d before until 7 d rafte
kindling). Regarding the interactions observati@y ¢ group stability, total resting time was ndieafed,

but at 19 d does in stable groups spent more tesgng in a stretched position compared with does i
variable groups, which could be related to the @iglggression among does in this latter group h@mther
hand, time spent feeding and drinking was highetable vs. variable groups only 12 d after kingllin

Finally, at 19 d we also checked if does were intact or not with a mate during resting. On averatj¢éhis
time, does rested individually for a 45.3% of thes@rvation time and in contact with a mate for 2% of
the observation time, without significant differescaccording to the grouping time or the groupiltyab
(P>0.05) (data not reported in tables).

CONCLUSIONS

The present results confirm the great effect ofgt@iping time on aggression among does in a yaet-t
system: the later the grouping with respect to likigdthe lower the aggressive interactions. Mainitag a
stable group does not prevent aggression at regmguwhereas the introduction of a new doe durimg t
reproductive cycle challenges the hierarchy witthe group and can increase aggression among does.
Moreover, in a part-time system, the time spentifegg drinking, resting and self-grooming changéthw

the level of aggression among does and with theptigsiological status during the reproductive cycle
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Table 1.Aggressive interactions and escape attempts (nafansnber events/observation intefyainteraction between observation day (D) (grogpday, i.e.
2 d post-partum in early groups or 12 gost-partum in late groups; 19 d) and grouping time (T) (eaHy late, L) and interaction between observatian (D)
and group stability (G) (Stable, S; Variable, V).

Observation day (D) Observation day (D) Prob. MSE
2/12 d 19d 2/12 d 19d
Grouping time (T) Group stability (G)
E L E L S V S \ D T G DxT DxG TxG

Observations, no. 144 144 144 144 144 144 144 144
Pens, no. 6 6 6 6 6 6 6 6
Total interactiond 7.65 238 0.37 0.35' 4.94 5.11 0.04 0.67 <0.001 <0.01 <0.001 <0.01 <0.001 <0.05 0.58

Biting 5.02' 0.8% 0.13 0.14 3.07 2.78 0.03 0.24 <0.001 <0.01 <0.01 <0.001 <0.001 n.s 0.61

Attacking 0.28 0.84 0.08 0.06 0.42 0.68 0.07 0.14 <0.001 n.s <0.01 <0.001 <0.001 <0.01 0.51

Carousel-fights 072 027 012° 010 03 069 0.0F 027 <0.001  <0.01  <0.001 <0.05 n.s <0.05  0.48
Escape attempts 288 1.12 0.27 0.17 2.0F 1.99 0.07 0.3¢ <0.001 <0.01 <0.001 <0.05 <0.001 n.s 0.35

TObservation time per day: 12 h (30 min per h penR#Total interactions = Sum of events related to bitiatacking, carousel-fights, threatening, chasimg boxing.
Means of groups within the same row and interaatith different superscript letters differ signdiatly (Bonferroni test).

Table 2. Budget time (% total observation timeneans): interaction between observation day ?DJ ffost-partum; 12 d post-partum; 19 d post-partum) and
grouping time (T) (early, E; late, L) and interactibetween observation day (D) and group stalfili{y(Stable, S; Variable, V).

Observation day (D) Observation day (D) Prob. RMSE
2d 12 d 19d 2d 12d 19d
Grouping time (T) Group stability (G)
E L» E L E L S \Y; S v S V D T G DxT DxG TxG
Observations, no. 144 - 144 144 144 144 72 72 144 144 144 144
Pens, no. 6 - 6 6 6 6 3 3 6 6 6 6
Resting 456 - 57.F% 538 623 629 46.6 446 553 558 636 617 <0.001 n.s n.s <0.05 n.s n.s 11.3
Crouched 2331 - 236 372 226 206 250 21.2° 294 313 184 248 <0.001 <0.001 n.s <0.001 <0.001 n.s 11.7
Stretched 22% - 337 163 397 42% 216 234° 259 242 457 369 <0.001 <0.001 ns <0.001 <0.001 <0.01 116
Feeding 812 - 123 11.3 6.86 594 836 7.88 127 109 6.3F 6.4F° <0.001 <0.05 n.s ns  <0.001 ns 4.94
Drinking 286 - 387 327 186 1.67% 3.1% 257 404 310 167 18P <0.001 <0.01 <0.01 ns  <0.001 ns 2.07
Self-grooming 114 - 153 140 - 11.0 11.8 154 14.0 <0.001 ns n.s - n.s <0.05 7.4

'Observation time per day: 12 h (30 min per h peh@Pata of Iate grouped does not available atpdd- partum because still individually keptRecorded only at 2 and 12pdst-partum, thus
analysed without the interaction>X®T. Means of groups within the same row and intevaavith different superscript letters differ sificantly (Bonferroni test).
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Introduction

Continuous group housing systems for
reproducing does cannot be recommended.

Part-time group housing systems are also
associated with high aggression among animals
and high injury rates.

Existing knowledge is not sufficiently developed
to recommend them for implementation on
farms.

EFSA (2020)

12th World Rabbit Congress, 2-5 November 2021, Nantes, France
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Aims

To evaluate aggression and behaviour of
reproducing does at different days
during the reproductive cycle after
kindling according to:

- grouping time
(early vs. late respect to kindling)

- group stability (stable vs. variable)

12th World Rabbit Congress, 2-5 November 2021, Nantes, France
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Materials and methods

Kindling (0 d) Weaning (33 d)
Pregnancy l Lactation ‘
-8dto-2d -2dto+2d +2dto +33d
| (o | s o |
Group ; ndividua Group housing (stable vs. variable) early
h ' ([ .
5 ousing )l Individual }[Group housing (s vs. V)}
-2dto+12d +12da +33 d

12th World Rabbit Congress, 2-5 November 2021, Nantes, France
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Observation day (D) 2/12 2/12 19 19 Prob.

Grouping time (T) Early Late Early Late D T DxT
Total interactions 7.65¢ 2.38> 0.372 0.352 <0.001 <0.01 <0.01
Biting 5.029 0.83¢ 0.132 0.14@ <0.001 <0.01 <0.001
Attacking 0.26P 0.84¢ 0.082 0.06@ <0.001 n.s <0.001
Carousel-fights 0.72¢ 0.27° 0.123 0.102 <0.001 <0.01 <0.05
Escape attempts 2.88¢ 1.12b 0.222 0.17°2 <0.001 <0.01 <0.05

Means of number events/observation interval - Observation time per day: 12 h (30 min/h per 24 h)

12th World Rabbit Congress, 2-5 November 2021, Nantes, France
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Aggression

Observation day (D) 2/12 2/12 19 19 Prob.

Group stability (G) Stable Variable Stable Variable D G DXxG
Total interactions 4.94¢ 5.11¢ 0.042 0.67° <0.001 <0.01 <o0.01
Biting 3.07¢  2.78¢< 0.032 0.24b <0.001 <0.01 <0.001
Attacking 0.42¢ 0.68°< 0.012 0.14b <0.001 n.s <0.001
Carousel-fights 0.31> 0.69¢ 0.012 0.21°b <0.001 <0.01 <0.05
Escape attempts 2.01¢ 1.99¢ 0.012 0.38b <0.001 <0.01 <0.05

Means of number events/observation interval - Observation time per day: 12 h (30 min/h per 24 h)

12th World Rabbit Congress, 2-5 November 2021, Nantes, France
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Observation day (D) 2 2 12 12 19 19 Prob.
Grouping time (T) Early Late Early Late Early Late D T DxT
Resting 45.62 - 57.3¢ 53,50 62,3¢ 62,9¢ <0.001 Ns = <0.05
Crouched 23.12 - 23.6° 37.2b 22.62 20.62 <0.001 <0.001 <0.001
Stretched 22,56 - 33.7¢ 16.3@ 39.7¢ 42.3¢ <0.001 <0.001 <0.001
Feeding 8.126 - 12.3¢ 11.3¢ 6.862 5.942 <0.001 <0.05  n.s
Drinking 2.866 - 3.87¢ 3.27bc 1.86a 1.62a <0.001 <0.01  ns
Self grooming 11.4 - 153 14.0 - - <0.001 M -

% total observation time, means - Observation time per day: 12 h (30 min/h per 24 h)

12th World Rabbit Congress, 2-5 November 2021, Nantes, France




Budget time

Observation day (D) 2 2 12 12 19 19 Prob.

Group stability (G) Stable Variable Stable Variable Stable Variable D G DxG

Resting 46.68 44,68 553> 5550 63.6¢ 61.7¢ <0.001 n.s n.s
Crouched 25.0b  21.23b  29.4b  31.3b 18.42  24.8b <0.001 n.s <0.001
Stretched 21.62 23.43b 25 9b  242b 4524  36.9¢ <0.001 n.s <0.001

Feeding 8.36@  7.882 12.7¢  10.9® 6.392 6.412 <0.001 n.s <0.001

Drinking 3.15b 2,576 4.04¢ 3.10°P 1.672 1.81¢2 <0.001 <0.01 <0.001

Self grooming 11.02  11.82 15.4> 14.0b - - <0.001 n.s n.s

% total observation time, means - Observation time per day: 12 h (30 min/h per 24 h)

12th World Rabbit Congress, 2-5 November 2021, Nantes, France
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At a glance

@ the later the grouping with respect to kindling the
lower the aggressive interactions

@ a stable group does not prevent aggression at
regrouping

@ the introduction of a new doe during the
reproductive cycle challenges the hierarchy within the
group and can increase aggression among does

® the budget time changes with the level of aggression
among does and with the doe physiological status
during the reproductive cycle

12th World Rabbit Congress, 2-5 November 2021, Nantes, France




