World
’ \ Rabbit
Congress

Quuﬂ[uﬂ China

PROCEEDINGS OF THE 11" WORLD RABBIT CONGRESS
Qingdao (China) - June 15-18, 2016
| SSN 2308-1910

Session
Breeding and Genetics

Lenoir G., Morien F.

ESTIMATION OF GENETIC PARAMETERS FOR CARCASS TRAITS EVALUATED
BY IN VIVO REAL-TIME ULTRASONOGRAPHY IN MEAT RABBIT BREEDING.

Full text of the communication

How to cite this paper :
Lenoir G., Morien F., 2016 - Estimation of genetic parameters for carcass traits evaluated by in vivo real-time

uItrasondg’;raphy in meat rabbit breeding. Proceedings 11th World Rabbit Congress - June 15-18, 2016 - Qingdao
- China, 71-75.

% *@sﬁ-ﬁ&.’%é

Science CHINESE ASSOCIATION OF ANIMAL
Assoclation SCIENGE AND VETERINARY MEDICINE




World Rabbit Science Association
Proceedings 11th World Rabbit Congress - June 15-18, 2016 - Qingdao - China

ESTIMATION OF GENETIC PARAMETERS FOR CARCASS
TRAITS EVALUATED BY IN VIVO REAL-TIME
ULTRASONOGRAPHY IN MEAT RABBIT BREEDING

Lenoir G.”, Morien F.

SARLHYCOLE, Route de Villers-Plouich, 59159 Marcoing, France.
* Corresponding author: guillaume.lenoir@hycole.com

ABSTRACT

This study aims to determine the possibility to improve the dressing out percentage (DoP) using one or
more criteria measured in-vivo by ultrasonography. There were 647 animals from the X Hycole line tested
between March and September 2014. The ultrasound measurements performed at 71 or 72 days of age on
the Longissimus dorsi muscle between the 2nd and the 3rd lumbar vertebrae were the width (W2-3), the
depth (D2-3) and the surface (S2-3) of the muscle. The next day, the DoP and the live weight were
measured at the slaughterhouse. The trait S2-3 had the highest heritability (0.20) and the most favourable
phenotypic and genetic correlations with the trait DoP (0.53 and 0.74 respectively). These results suggest
the possibility to improve the dressing out percentage by selection of the S2-3 trait.

Key words: Rabbit, Real-time ultrasound, Carcass traits, Germegtrameters

INTRODUCTION

In Europe, the dressing out percentage has beaothe irecent years an important economic criterion
for the meat rabbit industry. For this study, ttierion is defined as the ratio between the wedafh
the carcass, measured just after slaughter (wild,héoracic viscera, liver and kidneys and without
sleeves, skin, and abdominal viscera) and theigght measured before slaughter (Baumier and
Retailleau, 1986). This trait is influenced by gn@mmponents: hot carcass weight, skin weight laad t
weight of the digestive tracts (Rouvier, 1970). Fabbits, the dressing out percentage has an
heritability between 0.24 and 0.55 depending orbtieed and the measurement conditions (Gamtau
al., 2008; Larzuket al, 2005 and Naget al, 2006). In the case of the Hycole X line, theitability

of this trait is 0.24 (x 0.05). In this line, theedsing out percentage improved by the selection is
measured on collaterals. This type of selectionlteén a lower selection intensity, due to the ake
part of the selection candidates to measure digssih percentage. Moreover, such measures are
difficult to implement in industrial slaughterhogse

An in-vivo imaging method, computerised tomography (CT-stanjsed in Hungary in the selection
of Pannon line to evaluate the surfaceLohgissimus dorsinuscle (L-value) and the thigh volume
(Maticset al, 2014). Several tests realized, by Hycole, onl3&ks from the X line in 2012 and 2013
highlighted that this method is accurate but difii¢co use routinely and has a high cost. Séval.
(2012) demonstrated the feasibility of using réakt ultrasonography to assess muscularity and
carcass composition of rabbits, especially onLtvegissimus dorsand thigh, and the ability of these
traits to predict carcass composition.

We decided to make measurements only orLthmissimus dorsaccording to the data available in
literature and results of an initial study perfochie March 2014. Objectives of this preliminarydtu
were to define an appropriate method of restraintealize repeatable measures and determine the
most suitable site for RTU measurements (saddtajldbr and thigh)The objectives of this work are

to define one or more heritable traits, measurapleeal-time ultrasonography (RTU) on candidates
for selection, improving the dressing out perceatddoP) and evaluate the possibility to use the RTU
method routinely.
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MATERIALS AND METHODS

Data

The measurements have been carried out betweerhMart October 2014 on 647 male and female
animals from the X paternal line from 7 differembgps and born in the Hycole breeding farm. These
rabbits are collaterals of the candidates for sielecThis line is indexed on the average dailyngai
between 28 and 68 days (ADG), the fattening vigb{liaking into account mortality and morbidity)
and the dressing out percentage (DoP), using tHePBimethod. These animals were weaned at 28
days of age and then fattened on 2 different fg@and B) in cage by 2 with a restricted feeding. A
71 or 72 days of age, the day before slaughtethreyanimals were evaluated loyvivo RTU. The
measurements were performed using a Hitachi EUBtB&sound system connected to a 7.5 MHz
linear array probe. Animals were previously clipp@dl the measurements were carried out by a
single operator, to avoid operator effect. A methaddrestrain has been developed in order to
standardize the animal's position during RTU messuFhe muscle measurements were performed on
the Longissimus dordbetween the 2nd and 3rd lumbar vertebra (site @3jght and left sides. The
site 2-3 was chosen due to a better measuremeratadility. Traits measured are the surface ($2-3)
the depth (D2-3) and the width (W2-3) of the musmiethe right and left sides. Analysed values are
the average between the records measured on tiearid left sides. At 72 or 73 days of age, animals
were individually weighed (LW) after a fasting ac2l. Three hours later, they were slaughtered. The
individual weight of the hot carcass (CW) was meadimmediately after slaughter. In this study, the
DoP is the ratio between CW and LW. The pedigreeused for estimations includes all bucks and
does from X line born between 2000 and 2014, whe&8€207 animals.

Methods

The descriptive analysis of the data and the esittmaof linear correlation coefficients (Pearson
method) were performed using the R software verddnO (R Core Team, 2014). Traits were
analysed individually to test the significance loé fixed effects by analysis of variance with saler
factors using the ASReml software (Gilmaatral., 2009). Fixed effects retained after analysesewer
(p<0.001): the birth week (7 levels), the fattenfagn (2 levels) and age at slaughter (2 levela)e L
weight (LW) before slaughtering has also been addea covariate for all traits except for LW. Litte
size at birth and gender were not significant (fp»®@or all traits. Similarly, slaughter age was not
retained for W2-3 and DoP variables (p>0.1). Gengiarameters (variance and covariance
components) were estimated with the restricted mami likelihood method (REML) applied to an
animal model using ASReml. In addition, a randorfeafwas included into the model: genetic
additive effect of the animal. The common-littefeet (p) wasn't included because 20% of the
animals were the only representatives of thegtlitEstimations of the genetic parameters for 828
DoP traits with or without this effect have beemfpemed with a data set including the animals from
litters with at least two representatives, whetb&7 animals. These estimations give identical
heritabilities and variance (p) / variance (totatlio close to 0.Traits were analysed individual$yat
first and then bivariate model were used in orderdtimate genetic correlations.

RESULTS AND DISCUSSION
Averages and phenotypic correlations

The LW measured (Table 1) is lower than the vatmslly observed (- 250 g) in this line. In order
to standardize the fattening conditions betweertwloefarms, animals were restricted to 70% of their
ad libitum consumption. This important rationing level hasaatverse effect on the DoP criterion
(Gidenneet al, 2009). Dressing out percentage is the trait wlith lowest phenotypic variability
(3.90%). The coefficients of variation criteria regeed by ultrasound are greater (9-15%).
Phenotypic correlations (r) between traits measunedivo and dressing out percentage are all
favourable. The LW criterion is low correlated willoP (r = 0.17). The weight of the hot carcass
(CW) has a correlation with the DoP higher thanlive weight (r = 0.49). Criteria measured by RTU
are moderately correlated with DoP (0.40<r<0.58)e B2-3 criterion has the highest correlation with
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DoP (r = 0.53). These phenotypic correlations dth® same order as those published by Szeedro
al. (1996) between the L-value obtained by CT-scahtha DoP (from 0.53 to 0.65).

Table 1 Basic statistics of measured parameters

Traits Average Standard deviation Coefficient ofiat@on
LW (g) 2692 260 9.66%
Age (d) 725 0.5 0.69%
CW (g) 1516 160 10.55%
DoP (%) 56.3 2.2 3.90%
W2-3 (mm) 18.37 2.10 11.43%
D2-3 (mm) 26.04 2.40 9.22%
S2-3 (cm?) 3.87 0.59 15.24%

Genetic parameters

Heritability values are between 0.06 and 0.25 (@&)l Precisions of heritabilities estimates argequ
low, given the sample size. For the live weight (L \Neritability (0.25) is of the same order as that
obtained in the literature (0.22 Larzed al, 2005; 0.20 to 0.26 Matiost al, 2014), although it is
probably overestimated due to the non-inclusiontr@f common-litter effect. Heritability of the
dressing out percentage (0.17) is lower than theegzobserved in the literature, 0.24 (Garretal,
2008) to 0.55 (Larzukt al., 2005). Heritability of the DoP criterion (measuradder the same
conditions) on a sample of 2890 animals from thinX is 0.24. The lower heritability in this case i
probably explained in part by the sample size. Gtieeria D2-3 and S2-3 have higher heritability
(0.16 and 0.20) than the W2-3 criterion (0.06), Wwith low accuracy. The W2-3 measurement is more
difficult to achieve than D2-3 and S2-3, becaudeag more variations due to the probe position and
muscle movement of the animals. These values sdatriaw compared to the heritability estimation
for L-value (0.33 Nagyet al, 2006). This difference is probably explainedpart by the greater
precision of CT-scan method compared to ithevivo RTU method and by the higher number of
animals controlled. In addition, L-value is estiethfrom two points of measures between tHesd
and the #/5™ lumbar vertebrae, improving certainly measurenaeauracy. In Pietrain pig breed, the
heritability of the loin depth at 100 kg measurgdrbvivo RTU is between 0.25 and 0.34 (Sourdioux
et al, 2009). The S2-3 criterion is one that offersihighest heritability among the traits measured by
RTU and the most favourable phenotypic correlatioth the dressing out percentage. Due to its
heritability and its phenotypic variability (15.24%he criterion S2-3 can be improved by selection,
although these trends must be analysed with cadtierto the low precision of some estimate.

Table 2 Genetic parameters of the different traits meaduHeritabilities in diagonal and genetic
correlations above diagonalgtandard error). ND: not determined value (convwerggroblem).

LW Cw DoP wW2-3 D2-3 S2-3
0.25 0.99 0.32 0.60 0.45 0.57

LW +0.11 +0.02 +0.49 +0.33 +0.30 +0.24
oW 0.18 0.46 0.59 0.68 0.65
+0.09 +0.41 +0.37 022  +0.20
0.17 0.74
DoP +000 NP ND 032
0.06

W2-3 £0.06 ND ND
0.16 0.92
D2-3 +0.08  0.10
0.20
S2-3 +0.08

Genetic correlations between the different critenia given in Table 2. The criteria are as a whole
positively correlated. The accuracy of estimatessfume correlations is low, illustrated by standard
error estimatia are strongly correlated (r = 0.9Bhe correlation between the DoP and LW is
moderate, close to those published by Laetdl. (2005), even though the accuracy of the estingate i
low. All the traits measureion higher than 0.20d amquires certain precautions regarding the
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interpretation of trends. LW and CW criterd by R{®2-3, D2-3 and W2-3) are moderately correlated
with LW and CW criteria (0.45 <r <0.68). The S2+&arion is highly correlated with the dressing out
percentage (0.74) and with the criterion D2-3. ®e other hand, for the criteria D2-3 and W2-3
correlations with the criterion DoP could not beedmined. The genetic improvement of the muscle
surface at the point 2-3 would tend to improvedhessing out percentage measured after slaughter of
the animals. Naget al (2006) highlighted a lower positive genetic ctatien (0.46) between the L-
value estimated by CT-scan and the DoP. This witewas the subject of a divergent selection
experiment, realised by Szendrbal (1996) on the Pannon line, and have shown ardiffe of 1.8
points of DoP between the two lines (+ and -) after second generation of selection. This result
confirms the interest to use a measure obtaindd faiwoimaging on thd_ongissimus dorsinuscle in
order to improve the dressing out percentage.

Between October 2014 and December 2015 additioredsores of S2-3 and LW criteria were
performed. On the data set of 2662 animals, hdlittabf LW and S2-3 criteria are respectively 0.21
+ 0.01 and 0.26 % 0.05. The genetic correlationvben the two criteria amounted to 0.50 + 0.16. The
previously trends observed tend to be confirmedhioge additional measures. These data were used
to estimate genetic correlations between S23 aadirnttiexed traits: ADG and fattening survival.
Correlation between S23 and fattening viabilityteria tends to be null to slightly positive (0.19 +
0.20) but with a low accuracy. At the opposite, aj@ncorrelation between S23 and ADG traits tends
to be negative (-0.36 £ 0.20). A selection on S28 tends to have a negative effect on ADG and
neutral to slightly positive effect on fatteningakility. These correlations must take into accdant
the choice of weighting applied on each trait @ ¢fiobal index.

CONCLUSIONS

This study has highlighted the possibility of aedir selection with the S2-3 criterion measured by
RTU in order to improve the size of the saddle endirectly the dressing out percentage (measured
hot). The measurements realised by RTU offer a loaecuracy than those done by CT-scan,
however, this method offers the advantage to usedtly on farm and do not emit harmful radiation.
This approach can replace the selection of thesthgout percentage measured on collaterals. The
S2-3 criterion has been included into the genetlecsion objective of the X line since December
2014. The continuation of this study involves ttadidation of the genetic correlation between DoP
and S2-3 by performing additional measurementsdidition, it is necessary to assess the impact of
this selection on the evolution of the weight af #addle and on carcass shrink.
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