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ABSTRACT

The aim of this experiment was to evaluate the significance of neonatal environment (ultimately including the
microbiota composition) on feed efficiency. For that purpose, rabbits of the G10 line, selected for 10 generations on
residual feed intake (RFI), were fostered by does of a non-selected control line GO, and vice versa. In parallel,
collaterals were adopted by mothers from their original line. 900 animals were produced in 3 successive batches and
raised in individual or collective cages. Traits analyzed in this preliminary study were body weight at weaning (32
days) and at the end of the test (63 days), average daily gain (ADG), feed intake between weaning and 63 days (FI),
feed conversion ratio (FCR) and RFI. Line of the rabbit, type of housing and batch were significant effects for all traits.
G10 does had a negative effect on FCR (+0.06, P = 0.04), irrespective the line of young rabbits. G10 animals are
weaker than GO at 32 days (-82.9 g) and at 63 days (-161 g). They have also a lower ADG (-2.36 g/day), FCR (-0.36),
RFI (-548 g/day) and a lower FI (-839 g), illustrating a better feed efficiency.

Key words. feed efficiency, residual feed intake,growth, eférs

INTRODUCTION

Performances of growing rabbits are determinedhieyr tgenotype and their environment. The effect of
maternal environment is particularly importanthistspecies. Improvement of feed efficiency is etiak

to increase the competitiveness of the rabbit imgubut also to reduce the animal excretion, and
consequently decrease the environmental impachefproduction. It can be achieved in rabbit by
selection on residual feed intake (RFI) or on gtounder restricted feeding (Drouille¢tal, 2013, 2015).
However these selection strategies do not takeaotount the contribution of gut microbiotato imped
feed efficiency, although some previous resultsehde@monstrated its relation with digestive efficigim
chicken (Mignon-Grasteati al, 2015). To further investigate the effects of #tm@mal genotype and
maternal environment on feed efficiency, an expenitrbased on cross fostering between a line sdlecte
on RFI and a non-selectedcontrol line was perforrhiiimately, it should allow disentangling the exff

of animal genetic and dam microbiota transmissiorthe traits. The objective of this preliminary dtu
was to estimate both host genotype effect and matenvironment effect on growth and feed efficienc
in rabbit.

MATERIALSAND METHODS

Animal management

The experimental rabbit populations were issuethftbe INRA 1001 line (Larzul and De Rochambeau,
2005) and bred in the experimental INRA farm P&egiérimentationCunicoleToulousain (Castanet-
Tolosan, France), in accordance with the natiorgulations for human care and use of animals in
agriculture. Two lines were used in this studyGhe line, selected for 10 generations on RFI ard38
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line produced from frozen embryos of the ancestqufation of the selected line. The 490 G10 and 410
GO rabbits were produced in 3 batches with a 43 dagrval.Within 48 hours following birth, everyt k
wasfostered.Iln each batch, half of kits wasfosténe®0 does and the second half of kits wasfostbyed
G10 does.Does adopted alternatively kits from ane and from the other line in successive batches.
Litters of 5 to 7 kits were made up, mixing siramflies of kits within fostered litters.

At weaning (32 days), in each batch, 152 kits waaeed in individual cages, 48 in digestibilty cagad

the rest in collective cages of 4 to 5 animalsailinals were fedd libitumthe same commercial pelleted
diet until the end of the fattening period (63 days

Traits

Animals were weighed at weaning (BW32) and at 6&dd age (BW63). Individual feed intake (FI) was
recorded in individual and digestibility cages astimated in collective cages by dividing totaldee
consumption by the number of animals in the cagdng into account death of animals when occuring
prior to the end of the test.Average daily gain (3Dwas obtained by dividing the body weight gain
during the test by the number of days of the grgwieriod. Feed conversion ratio (FCR) was calcdlate
as total feed intake divided by the body weighthgai

Statistical analyses

TheRFI was computed as the residual of the multipear regression of total feed intake on average
metabolic body weight (average body weight betwe&eaning and end of the test to the power 0.75) to
account for maintenance requirements and ADG towatcfor production requirements (REG procedure;
SAS software).

Fixed effects to be accounted for in the statitar@alyses were tested using a linear model (GLM
procedure, SAS, 2008):

Yikm = W + Kit line+ doe ling +batch, + housing + batch, x housing + €jm, (1)

with yiumthe trait value for anima, kitline the line of the animal (2 levelg)pe lingthe line of the foster
doe(2 levels) batchthe batch of the animal(3 levelspusingthe type of cage in which the animal was
raised (3 levels). The only significant interactlmetween all fixed effects wémtch x housing (P<0.05),
thereforeno other interaction was retained in tioelets.

RESULTSAND DISCUSSION

Levels of significance of fixed effects are preselnin Table 1. Theatcheffect and thdatchx
housingnteraction, being significant for all traits, avet mentioned in this table.

Table 1. Level of significance of fixed effects

P

Trait Kit line Foster doe line Type of housing
Body weight at 32 days ok ns /

Body weight at 63 days xxE ns xxx
Average Daily Gain Fokk ns Fkk

Feed Conversion Ratio bk * *xk
Residual Feed Intake ok ns ok

Feed Intake el ns ok

ns = non significant ;*P<0.05 ;**:P< 0.01; ***: P < 0.001.

The kit line effect and the type of housing effegre significant for all traits{ <0.001). The foster doe
effect was significant only for FCR, G10 foster dahowing an unfavorable effect (-0:0&02. Least
square meansof the kit line and of the type of lmgusffects are presented in Table 2. The G10 dsima
werelighterthan GO rabbits at 32 days (-82.9 g) ar®B days(-161 g). They also had a lower ADG362.
g/day), FCR (-0.36), RFI (-548 g) and a lower F830 g), illustrating a better feed efficiency. Taes
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results demonstrate that selection on RFI wasiefficas already reported (Drouileetl, 2013, 2015).
Nguyenet al(2005) have also reported a successful selectiperarent on RFI in pig.

Table 2: Least square means for kit line and type of huysi

Kit line Type of housing
Trait GO G10 collective digestibility individual
BW32 (g) 916 +6 833+6
BW63 (g) 2,624+13  2,463+12 2,436 #14 2596+28 2,599 +1%
ADG (g/day) | 51.76 +0.28 49.40 + 0.26 47.77+6.352.08 +0.48 51.88+0.28
FCR 3.02+0.02 2.66+0.02 3.14+ (%02 2.69 £0.08 2.69+0.0%
RFI (g) 298 +18 -250 +17 333+%0 -117+29 -144 + 18
Fl (g) 5127+23  4288+21 4,850 + 26 4,645 + 38 4,628 + 21

&5 means with different letters are significantlyfelient P< 0.05).

Concerning the type of housing,performances ofitabshised in individual cages were similar to #os
raised in digestibility cages. However rabbits edisn collective cages were lighterat 63 days @ &6
approx.) and presented a lower ADG (- 4.21 g/dag@ppthan rabbits raised individually. They hadaoal
higher FCR, RFI and Fl(around +0.45, +464 g et §208&spectively). Coulmiet al (1982) obtained
similar results by decreasing the number of rapbitcage: heavier animals with a higher ADG assedia
to smaller number of animals per cage, probablytdugecreased loss of energy in relation with &gtiv
but they reported no modification of FCR.

Kit and foster doe lines effects are shown in Fégdr Compared to GO, G10 foster does had an
unfavorable effect on FCR, irrespective of thelikié (-0.06).The maternal effect included the peverd
environmental effect offered by the doe to the,ikiown genetic effect and its microbiota transeitto
kits. Our results reflect a negative maternal efeédhe selected line G10 on feed efficiency. Wiststage

of the study, it is not possible to identify whicomponent of maternal effect (milk, maternal bebgvi
microbiota...) was degraded by the selection (Candieal, 2013). This can be related to negative
correlations previously estimated in some studete/een direct and maternal effects on productiaitstr

in rabbits (Davicet al, 2015). In conclusion, FCR was strongly influenbgdhe genotype of the kih(=
0.36,P < 0.001) and to a lesser extent by the maternat@mwent A = 0.06,P < 0.05).
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Figure 1: Kit line and foster doe line effects onfeed cosian ratio*: P<0.05 ; ***: P < 0.001.
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CONCLUSIONS

Our results demonstrate that selection on feedieffity was successful. However maternal effectewer
degraded by the selection. Further investigatiores undergoing to better understand the effect of
selection on direct and maternal effects. Thesesiigations include host genotyping and microbiota
sequencing.
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