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ABSTRACT

The main aim of the present work was to assess $@ection for reproductive longevity criteria
affects the digestive utilisation of reproductivabbit does in lactation, compared with another
common selection criterion, litter size at weaniAgsecond objective was to analyse and propose
correction of the method to improve reliability ime determination of apparent digestibility
coefficients of rabbit does in lactation. Fourtel®s were used from line V, selected for littepsa
weaning, and 13 does from a “longevous” produclie (LP). After standardising the litter size at
birth to 10 kits, on day 6 of lactation the doegevioused in metabolic cages. In order to determine
the apparent digestibility coefficients, after atajptation period of 7 days, the faeces were celtect
individually during 4 days (13 to 16 of lactatiof)o analyse the effect of the intake regularity/and
milk yield of the doe on the reliability of the @emination of the apparent digestibility coeffidieri

dry matter digestibility (dDM), the correlation leden the standard deviation of ingestion and milk
production was analysed with the individual resgdobtained in the dDM determination by a full-
cross validation procedure. The standard deviaifahe milk production, both in the previous period
and during the experimental phase, was not coectlafith reliability in the determination of dDM.
Nevertheless, a clear and significant correlati@as whserved between the variability of consumption
during the 4 days prior to the experimental phamkthis reliability (r=+0.57; P<0.01). The LP does
consumed 22 g DM/d more than the V does (P>0.18)haid lower apparent digestibility coefficients
for the dry matter, organic matter and gross enegwpared with the V does (2.3, 2.5 and 2.1%,
respectively; P<0.05). In conclusion, it could bgpdthesized that the selection for litter size at
weaning in reproductive rabbit does may have seteenimals more efficient in the use of the
nutritional resources.
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INTRODUCTION

In recent years, several works have focused onuatral the effect of selection criteria on the
physiology and use of resources in reproductivéitatioes. Quevedet al. (2005) observed how
selection for litter size at weaning over 12 getiend gave rise to crossbred does with a greater
prolificacy (+2 kits born alive) and therefore wigheater needs for reproduction. These requirements
could be covered to the detriment of other comptmesuch as maintenance needs, which might
endanger the survival of the animal, or by an iaseeof the ability to obtain resources. Some ptevio
works have observed an improvement in the efficaicyise of digestible energy (DE) for foetal
growth, and an increase in ingestion and milk y@idhe onset of lactation (Quevedbal, 2005,
2006Db) for crossbreed does that came from linectel more for litter size at weaning. These result
suggested that selection on reproduction criteri@bbits could entail an improvement in the capaci
to obtain resources, which would not necessaripylicate other components such as the life span. In
fact, Theilgaardet al. (2006) observed how the selection of does foerliize at weaning did not
affect their life span during 6 reproductive cy¢legen the relative risk of culling of these doessw
26% less. On the other hand, the Institute for AmtiBcience and Technology at the Polytechnic
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University of Valencia recently founded a “longegbyroductive line (LP) by selection of animals
which produced at least 25 litters with an aversige of 7.5 born alive (Sanchez, 2006). When this
LP line was compared with another selected fromy&ierations for litter size at weaning (line Vg th
“longevous” does showed a smaller relative riskufing in later stages of productive life. Theidgd
(2006) proposed that this greater life expectaridyPodoes might be related with their larger format
(+250 g average live weight) and/or their greatapacity to obtain resources (higher feed
consumption, milk production and body conditionphder to confirm this hypothesis, we must assess
the capacity to obtain nutritional resources on lthsis of selection criteria. The main aim of the
present work will therefore be to assess how deledbr productive longevity criteria or for litteize

at weaning could affect the digestive efficiencyladtating rabbit does. A second objective of this
work was methodological and concerned a possibieection method to improve reliability in the
determination of apparent digestibility coefficigfidr rabbit does during lactation.

MATERIALS AND METHODS
Diet

For the digestibility trial a commercial feed foeproductive rabbit does (Cunilactal; NANTA,
Nutreco) was used, containing 17.4% crude proem)(21.8% acid detergent fibre (ADF) and 3.7%
ether extract (EE), all in a dry base. All the aamlisnreceived the diet from positive diagnosis of
pregnancy.

Animals

In the experiment, a total of 27 does were usedides came from line V selected for litter size at
weaning from r 32 generations, and 13 from a “lamogis” productive line (LP) recently constituted

with animals having a minimum of 25 litters and lwin average number of 7.5 kits born alive
(Sanchez, 2006). The experiment was carried oultt &igxperimental batches, the first of them take
place January 2007 and included 12 does (6 from k@), and a second batch in March 2007, with
15 does (7 and 8 from the LP and V lines, respelsiiv

Experimental procedure

The apparent digestibility coefficients of the amatter (DM), organic matter (OM), CP, crude fibre
(CPF), neutral detergent fibre (NDF), ADF, EE andsy energy (GE) were determined for both genetic
lines using multiparous does. Litters were starnidatd post partum to 10 kits per doe in order to
maximise milk production. On day 6 of lactatione tthoes were housed in metabolic cages with free
access to the feed and water. After a 7 day adapta¢riod, the faeces were collected individuédly

4 days (13 to 16 d of lactation) following the reuoendations of Pereet al. (1995). From the
moment the doe rabbits were placed in metaboliegalgoth feed intake and milk yield were daily
monitored. Faeces were analysed individually for,0DM, CP, NFD, ADF and GE, while EE was
determined from a pool including animals from thee line and batch.

Analytical methods
The chemical analysis of feed and faeces was peeidusing the methods of the AOAC (1991) for
DM, ash, EE, CP and CF, following the recommendaetiof Van Soesét al (1991) for the fibrous

fractions (NDF, ADF and ADL), with a thermostabl@ase pre-treatment. The GE was determined
by means of an adiabatic calorimetric bomb (EGR2001).
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Statistical analysis

To determine the effect of intake regularity andknyield, during the pre-experimental and faeces
collecting phases, on the reliability of the deteation of the DM digestibility coefficient (dDM),
this coefficient was determined individually (dDMand subsequently, by means of a full-cross
validation procedure, a dDM reference value (cgM&s obtained for each animal on the basis of the
individual DM digestibility values of all the aninsafrom the same genetic line and batch, except tha
of this individual itself. The difference betweeatly values gave a residue, which in absolute value
can be an indicator of the suitability in the detiration of each dDM value. The correlation between
the standard deviations of feed intake (SDI) antk ryield (SDM) with the absolute values of the
residues (JdDMIDM;|) was done using the CORR procedure of SAS (1996).

Data from digestibility trial were analysed statisly by means of a GLM procedure from SAS
(1996). The analysis was performed by means ofnaptaiely random design following a model in
which they were included as fixed effects of theaje line and the experimental batch, as well as
their interaction. Due to its correlation with thgiability in determination of dDM, the SDI of the
does in the 4 days prior to the experimental p{{&&#4d) was used to improve reliability in the
determination of the different digestibility coeffénts. This was done by means of the introducm®mn
weight variable of the relative percentage of gtegmdard deviation (P9Dcalculated as:
SDI4dn.«— SDl4d
PSD (%) =0000000ODO0O x100
SDI4dnax

where SDIl4¢.was the maximum SDI4dbserved in this experiment.

RESULTS AND DISCUSSION
Regularity of ingestion and reliability of dDM

Digestibility assays in rabbits, are usually catraut using animals of 42 days of life (Péedzal,
1995). These results are usually extrapolated pgoodeictive does. However, as several authors have
observed (Maertens and de Groote, 1982; Péteal, 1996), when we compare the digestibility
coefficients obtained from fattening rabbits anctdéing does, greater digestibility values fortag
dietary components in favour of young rabbits (94.for dDM, dOM, dGE; +2.9% for dCP; and
+4.3% for dCF). In an experiment where the ainvistudy the effect of genetic selection on two such
different criteria as litter size and longevityethse of reproductive doe rabbits in lactation phas
necessary, since it is at this stage that the egeairoductive challenge takes place which may
differentiate both lines. However, the milk yielshdalactation day of the does could affect the
regularity of feed intake, one of the main deteingnfactors of reliability in obtaining the appaten
digestibility coefficients. To analyse the effecttioe regularity of the doe’s feed consumption and/
milk yield on the reliability of the determinatiari the dDM, the correlation existing between thd SD
and SDM was analysed with the individual residugtaioed in the dDM determination by a full-cross
validation procedure. As shown in Table 1, the SOMth in the prior period and during the
experimental phase, was not correlated with rditgbin the determination of dDM (residues).
Nevertheless, this result was to be expected, shecétter size (and therefore the productive rffo
which the does were submitted) was standardisedepidconstant during the experiment.

However, although the regularity in ingestion dgrthe experimental phase was not closely correlated
with the reliability in the determination of dDM=*+0.20; P=0.33), a clear and significant correfatio
was observed between the variability of consumpitiotine 4 days preceding the experimental phase
and this reliability (r=+0.57; Rx01). These results illustrate the relevance of naditig a regular
consumption during the stage prior to the expertalgghase in order to increase the reliabilitylia t
determination of the digestibility coefficients,cathe possible interest of the use of this valua as
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variable of correction for the statistical analysised in the calculation of these coefficients. t8e,
digestibility coefficients shown below were caldeld using PDSas weight variable.

Table 1: Simple correlation coefficients between the stathdmaviation of the dry matter intake (SDI)
and milk yield (SDM) with the individual absolutesidues obtained in the determination of the
apparent digestibility coefficient of dry matteiD(ull)

SDI SDM
Phasé Total Prior Experimental Total Prior Experimental
dDM
residues 0.090 0.517 0.201 0.037 0.081 0.061
P value 0.622 0.008 0.326 0.859 0.694 0.766

!Phase: Total, from 4 days before the experimerita$e to the final day of faeces collection; Primm 4 days before to the
experimental phase and the first day of faeceecidin; Experimental: 4 day faeces collection pssce

Selection criterion and digestive utilisation

Table 2 shows the effect of the genetic selectarifter size at weaning or productive longevity o
the apparent digestibility coefficients in lactgtimoes. The average values obtained for these
coefficients (58, 58 and 71% for dDM, dGE and d€&Bpectively) were similar to those obtained by
Pérezet al. (1996) using lactating does that received agdiatlar to the one used in the present work
(56, 55 and 66 %, respectively). Only the dCF valvere higher (22%) than that obtained by Pétez
al. (1996; 10%), but this could be partially due te thfferent fibrous source of the feed ingredients.

Table 2 Effect of genetic line on the apparent digestipitibefficients of feed in lactating does

Apparent digestibility coefficients (%): LP vV Plue
dDM 57.35£0.69 59.67 £0.61 0.018
doM 57.41+0.71 59.91+ 0.62 0.014
dCpP 70.90 £0.72 71.77 £0.63 0.373
GE 56.83 £ 0.68 58.96 + 0.60 0.027
dNDF 26.59 £1.76 29.59 £ 1.56 0.216
dADF 22.13+1.84 25.86 +1.63 0.144
dCF 20.12 £1.53 23.42 £1.43 0.128
dEE 74.43 76.09

Intake in experimental phase:

DM (g/d) 395.1+£12.8 373.0£10.8 0.200
DE (kJ/d) 4057+ 134.2 3973+ 112.7 0.638
DP (g/d) 48.89+1.6 46.65 +1.35 0.945

DE: Digestible energy; DP: Digestible protein.

Theilgaard (2006) observed a greater and signififsed intake for secondiparous LP does compared
with the V does (326 and 308 g DM/d, respectiv®ly0.05). Likewise, in the present work LP does
consumed 22 g DM/d more than V line does. Thised#iice was not significant owing to a lower
number of animals and a shorter duration of theodesf measurement. The greater feed consumption
in LP does could partly explain the lower appawigestibility coefficients for the DM, OM and GE
obtained for LP does compared with the V does, 3 and 2.1%, respectively; P<0.05).However, a
6% of change in the ingestion cannot completelylanpthis effect on the apparent digestibility
coefficients, especially if we consider that thedaentake per kilogram of metabolic weight was the
same for both lines (131 g DM/kg/day). Quevedet al.(2006a) reported how selection on litter size
at weaning over 12 generations led to crossbremaadsimore efficient during gestation, so achieving
DE utilisation efficiencies for foetal growth of 28 and 0.33 for the more and less selected,
respectively. In another work, these authors (Qdeet al, 2006b) observed that V line does with a
greater selection on litters size showed a greadgstion capacity at the beginning of lactatioriclih

led to an increase in milk yield and litter survidaring this period.
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CONCLUSIONS

taking into account previous results and those ddarthe present work, the hypothesis may be raised
that selection for litter size at weaning in reprciive rabbit does may have led to obtaining arsmal
more effective in the use of the resources avalabthieving greater reproduction-linked results
(foetal growth and milk yield) from the same resmg (feed) through, in particular, the improvement
in the efficiency of digestive utilisation.
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