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ABSTRACT

This study aims to estimate the genetic variability of longevity in Hycole does from the line D. Reproductive
longevity, measured by the number of artificial inseminations, is treated by survival analysis. The results of 20 410
rabbit does in the data set, inseminated from January 2005 to December 2012 are analyzed. The estimated
heritability for longevity was 0.12. Genetic index correlations between longevity and selected traits on the D line
are favorable. As a consequence, the genetic value of longevity could have been improved between 2005 and
2012. The genetic variability of longevity allows its use in a breeding program.
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INTRODUCTION

In a context of reduction use of drugs in meat tdiMeeding, selection schemes must continue toorgthe
productivity of their rabbits integrating this newonstraint. The genetics selection company Hyceale h
implemented a project to compare different wayisnjgrove does longevity in non-medicated feed caolit
The part of this project presented in this publ@atoncerns the analysis of the productive lifete doe
using the method of survival analysis.

The concept of longevity refers in breeding totitve or functional longevity of the animal, thatdssay the
duration of the reproductive career from the firgiting to the death or culling (Garreau et al.,800he
concept of true longevity applies when performangeeria are used as culling reason. The objedsve
therefore to improve the capacity of the animalsidb succumb to disease or reproductive problerhdew
maintaining reproductive performances (Theilgadral.e 2009). Heritability of functional longevitg rabbits

is low to medium according to calculation metho@disind trait study, from 0.05 to 0.24 (Garreaulet a
2001; Sanchez et al., 2006; Piles et al., 2006).

In France, a divergent selection experiment on deitg using survival analysis was introduced in 200
(Garreau et al., 2008). This selection experimeégldgd a superior longevity of 0.92 artificial imsi@ation
(Al) for the high longevity line (Garreau et alQ(@B). It was not shown significant differences eproductive
criteria. A Spanish study on the LP line selectadamgevity, highlighted similar conclusions to tReench
study (Sanchez et al., 2008).

The objective of this study is to validate the noetlof survival analysis in non-experimental cormhis and
with the objective of improving true longevity ing D maternal line Hycole.

MATERIALSAND METHODS

Data

Data studied correspond to the careers of doestiend maternal line breed in Ribecourt-la-Tounfg69).
This line is indexed on: the weight of the lightesbbit at birth, number of born alive rabbitstelitweight at
28 days old, number of teats and adult weight effémale. This line is managed with a reproductivee of
42 days interval between each Al. A kindling grghijsth) takes place weekly. Performance from eathnil
birth are recorded as well as cause and releasdak=th or culling) for each doe.

Does are culled in priority for health reason ahdnt for technical reason. The main causes of teahni
culling are: body condition, fertility (2 negativd), prolificacy (<6 total born), an index valuelbe 100... In
this situation, the duration of the reproductiveeea can be defined as the true longevity. Inploigulation, a
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doe made a complete when it reaches the 11th Alesipes continue beyond depending on the situdtmn.
this study, females performed more than 11 Al veeresored.

Females retained for analysis are those with inpts production between January 2005 and December
2012, whether 20 410 does. Animals are evaluatad their first fertilizing Al. The censure ate inet data

file is 26%, which breaks down into 14% of doesf@ened more than 11 Al and 12% of does with an
undetermined culling cause. These females are Bbf sires and 850 maternal grandsires. Pedigree fil
includes 60 835 individuals, born between 2000 201P.

M ethods
Longevity data are studied by survival analysishodf using the "survival kit" (Ducrocq at., 2010). This
method can process parametric or semi-parametritel®ofor continuous or discrete traits includinget
dependent factors. The hazard function of an iddizi i (i = 1 ... n) at time t, that is to say fielihood of
dying or culling at time t is modeled by:

() = 2o (). exp [X'i (1). B + o]
where)q(t) is the baseline hazard function at timeC{(t).p represents fixed effects amg random effects
(Piles etal., 2006).
The time variable analyzed is number of Al from tist fertilizing Al. This discrete variable wasgferred
to career duration because it allows a better miittialy (Piles etal., 2006).
Three successive analyzes are performed. The dattrmines significant fixed effects (p <0.001).isTh
analysis lets to estimate the risk assigned to éaal of the effects. The second analysis congisthie
estimation of genetic parameters of the trait ugatger / maternal grandfather model. The lastammlis
realized with an animal model to estimate breediafye (BV) for each animal. In this case, variance
parameters are fixed.
The model used includes as significant fixed tirmpaehdent effects: the effect of year-season oftwl effect of
birth rank (1, 2, 3 and more), the effect of phigiaal status during gestation (milking or notje teffect of
litter size at birth (TB). The model also take®iatcount an independent time covariate: age dirghéirth in
days. Random effects are also included in the miodéie case of the sire/ maternal grandsire: ailditive
effect and maternal grandsire additive effect anthé case of the animal model: individual addigtfect.
Heritability is obtained taking into account th@portion of uncensored data p and sire variaisée

45"

-
oF5- +

hPequi= P (Yazdietal., 2002).
For the interpretation of results, each level éé@k and BV are expressed in relative risk vatigk, for an
individual to die or be culled.
Survival analysis does not allow multi-criteria bisas, coefficients of correlations between longeBV and
BV of traits currently selected characters haventmgculated using ASReml software (Gilmouakt 2009).
The BV of selected criteria: number of born aliiéA{, litter weight at 28 days old (WEA), number tefts
(N), weight of adult female (P) and weight of tightest rabbit at birth (MIN) are estimated by BLthod
with animal model using ASReml. The annual geneénd is estimated by averaging the breeding vabfies
reproductive females by year of birth and by calttob the regression of these breeding values rtim year.

RESULTSAND DISCUSSION

Survival curve

1006
The female survival curve is shown in Figure 1., S0% <
A high proportion of does disappears during thé:_-~ 60% AN
first Al, 45% of females are always in productionZ 0 >~
at the §' Al. Average career duration is 5.7 IA. 2 2go T~
This value is lower than that observed by Garreas ~ ° -
etal. in 2001 (7.5 IA), due to a higher turnover ~ 0%¢ T .
rate applied to the selected population (120-140% L34 s (i\lmubiogﬁo L= 134 1S
per year) and to a stricter culling policy for i 1:D . ‘I
infertility (2 negative Al vs 3) and for insuffian gtre % : Uoes survival cirve
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technical performance. The disappearance of fenmslesused in 80.2% of cases by culling and in %98
cases by death.

Risk evolution of time dependent effects

Risk for a female to die or be culled accordingh factor Year/Season of the Al decrease betw86h and
the end of 2008 (reduction of 20%). This risk temdsincrease slightly in 2009, with stronger sea$on
variations and peak in 2011. This increase is éx@th by a gradual and continuous reduction of the
medication in breeding farm, accompanied by strictéling policy. Regarding the effect of the birdmk, the
risk is 1.47 times greater for a female to die @ichlled during the first birth than in third bintin above. This
trend is consistent with the survival curve and tbsults of Piles eal. (2006). For litter size effect, risk
decreases with the litter size increasing. A fenvaith 13 rabbits or more has 2 times chance to stay
production than a female with less than 5 rabbite increase of litter size therefore has no negatffect on
longevity, probably due to culling of less prolifdoes (12.5% of culled females). Small litter saed
infertility increase the risk of death or cullingdaappear to result from pathological problemse&ital.,
2006).

Genetic parameters

The estimated sire variance for this model is (BB4@orresponding to a heritability of 0.116 fondgvity.
These parameters values are slightly less thame #stémated in INRA1077 line in similar conditidng Piles
etal. (2006, h2 = 0.172 and 0.187) but of the same avfleragnitude as those estimated in other populatio
(from 0.05 to 0.24, Garreau &it, 2001). Given the significant proportion of doeflamlifor non-adaptation to
the breeding objectives in these data (fertilitylificacy and body condition), the studied tratgrobably a
little different from that studied in 1077 line. Withis heritability, it is possible to consider affective
selection for longevity.

Genetic indexes correlations

Table 1: Correlations between genetic indexes
of selected criteria and longevity

Longevity

Born Alive -0,72
Litter weight at weaning -0,70
Teats number -0,39

Adult weight -0,20
Weight of lightest rabbit at birth -0,37

All genetic indexes of selected traits are favoratwrrelated with the genetic index of true longgyirable

1). The high proportion of does culled for low merhances may in part explain these positive cdicgls,

i.e. does do not meet breeding objective are cwgladier. Correlations are strong and favorabléeh wiite
criteria born alive and litter weight at weaningeaming these traits have an important effect orns doe
longevity (early culling). This trend may also saggthat the longevity ability of a female is rethto the
improvement of reproductive and milking capacitieablications of Tudela etl. (2003) and Sanchez at
(2004) show independence between longevity andugtoaty criteria. According to Garreau at. (2001),
females with bigger litter size tend to realize reager number of Al. In this case, longevity isedity
associated to the animals’ performances, but lopenformances can indicate a poor health status or
inadequate body condition.

Estimated genetic evolution of longevity

The estimated genetic evolution of true longewvigjttshows a positive trend (Figure 2). The rislcofling /
death of females decreases by 30% between 20080dr&d(risk from 1 to 0.7). This trend may be intetpd
as an indirect evolution due to the genetic indexageelations estimated between longevity and sedeiraits.
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This result may suggest an improvement of the adiapt of does to production targets under the dmr
of reduction of drugs use and a reduction of ris&asly culling for low performance.
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Figure 2: Genetic evolution of longevity by year of birth

CONCLUSIONS

This study highlights the possibility of direct eefion of longevity using the method of survivabhbsis in
line D, despite a strong culling rate in the popala The heritability estimated for this criterias close to
those observed in literature. The culling rate igolbdnd confusion between voluntary and involuntarjing
may explain lower heritability (0.116) than thodetained in 1077 INRA line (0.172 and 0.187). Geaneti
indexes correlations between longevity and theettly selected criteria are favorable. Genetic @iah of
longevity indicates a better adaptation of femalesthe objectives of production and to the breeding
conditions. These results show that it is possibleuse the method of survival analysis in a setecte
population with a strong voluntary culling pressioeimprove the reproductive longevity. In this dstu
analyzed longevity is an association between fonetfilongevity and a better adaption to breedingaitve.
Introduction of the true longevity trait in selawti objective could reduce risk of removal of thérals as
well as their ability to adapt to breeding objeetiv
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