
Proceedings of the World Congress on Genetics Applied to Livestock Production, 11.182

Genetic parameters for lamb vigour and early mortality in two French
sheep populations

F. Tortereau1, M. Doucet2, P. Gauthier2, J.M. Gautier3 & A. Cheype2

1GenPhySE, Université de Toulouse, INRA, INPT, ENVT, Castanet-Tolosan, France
flavie.tortereau@inra.fr (Corresponding Author)
2 Institut de l’Elevage, Maison Régionale de l'Agriculture du Limousin - Bd des Arcades,
Limoges, France
3 Institut de l’Elevage, chemin de Borde Rouge, Castanet-Tolosan, France

Summary

The improvement of lambing conditions with more autonomous ewes and vigorous lambs is
of major importance for meat sheep breeders. During two years, Mouton Vendéen and Rouge
de l’Ouest lambs have been weighed at birth (BW) and scored for assistance at birth and
sucking as well as their level of activity. Heritability estimates for these three scores
corresponded closely between the two breeds. Direct and maternal heritabilities were
moderate to high, indicating that genetic selection would improve lamb vigour traits in both
breeds. Moreover, genetic correlations between vigour traits were significant and positive.
However, with the available dataset, we could not evidence any genetic correlation between
lamb mortality and vigour scores.
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Introduction

For two decades, the number of meat sheep flocks has been decreasing in France while a
smaller decrease in the number of meat sheep was observed. Over the same period, the
number of ewes per flock has been increasing, which implies an increase in labour demand
particularly during lambing. Lambing is a critical period regarding lamb survival, ewe health
and is very time-consuming for breeders who need to assist either ewes to lamb and/or lambs
to suck. Recent studies proposed to study lamb vigour by scoring birth assistance (BA), lamb
activity (LA) and sucking assistance (SA) (Matheson et al., 2011a) with the aim to improve
lamb survival. In this study, we estimated genetic parameters for lamb mortality and vigour
traits in two French breeds and evaluated the feasibility of a genetic selection.

Material and methods

Animals and phenotypes

Data were collected in 2016 and 2017 from 13 Mouton Vendéen (MV) flocks and 11 Rouge
de l’Ouest (RO) flocks. A total of 3,261 MV ewes and 1,401 RO ewes lambed resulting in the
phenotyping of 6,925 and 3,142 lambs respectively. Over the two years, only 25 % and 37%
of ewes had at least two lambings in the MV and RO breeds respectively. In the MV breed,
18% of lambs were born from primiparous ewes compared to 15% in the RO breed. Lambs
were weighed at birth and given three different scores (LA was scored while lambs were still
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wet) regarding birth BA, LA and SA (Table 2). Scores given in this study were adapted from
the grid proposed by Matheson et al. (2012). Mortality was also recorded according to the age
at death, i.e.: from 0 to 2 days or from 2 to 20 days after birth.

Statistical and genetic analysis

Genetic parameters and correlations between vigour scores, mortality and birth weights were
estimated with TM software developed by Legarra et al. (2011) which handles continuous,
polychotomous and binary traits. Genetic parameters were estimated with a model accounting
for fixed effects (sex of the lamb, litter size and lamb birth rank), non-genetic (the herd x year
x season) and genetic (direct and maternal) random effects. BA score was considered as a
fixed effect in the analyses of LA and SA, and LA score was also included as a fixed effect in
the analysis of SA. For analyses of vigour scores and mortality, birth weight was added as a
covariate in the model for the three traits. Bivariate analyses were also performed between
BW, vigour traits and mortality to estimate direct and maternal genetic correlations.

Results and discussion

Mortality rates

In 2016, 12% and 8% of lambs died between 0 and 2 days in the MV and RO breeds
respectively. In 2017, 7% and 9% of lambs died between 0 and 2 days in the MV and RO
breeds respectively. From 2 to 20 days of age, mortality rate remained stable over the two
years in the two breeds, namely: 5% in 2016 and 7% in 2017 for the MV breed and 3% in
2016 and 4% in 2017 for the RO breed.

With our dataset, estimations of the different heritabilities (direct and maternal) for
mortality between 0 and 2 days and from 2 to 20 days of age were very low (table 1). These
estimates are in the range of what has been estimated in other sheep breeds (Hatcher et al.,
2010; Everett-Hincks et al., 2014).

Table 1. Direct and maternal heritability estimates for lamb mortality in the Mouton Vendéen
(MV) and Rouge de l’Ouest (RO)breeds.

Mort. 0-2 days Mort. 2-20 days

MV RO MV RO

h² dir1 0.03 ± 0.01 0.03 ± 0.02 0.02 ± 0.01 0.02 ± 0.02

h² mat1 0.02 ± 0.01 0.04 ± 0.02 0.02 ± 0.01 0.03 ± 0.01

1: h²dir and h²mat give respectively the direct and maternal heritabilities.

Lamb vigour scores

A total of 10,067 lambs were observed and given 3 scores related to lamb vigour. In the
two breeds, BA, LA and SA traits were poorly distributed, with more than 90% of the lambs
having a score of 0 or 1 for all traits (Table 2). The grid applied in this analysis should thus be
rescaled to increase the variability for genetic selection purposes.

At the phenotypic level, there was no significant difference in performances between
the two breeds. A more balanced distribution, with higher percentages of lambs in less
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favourable categories, were reported for the Texel breed (Matheson, 2011b).

Table 2. The observed frequencies for categorised scores for birth assistance, lamb activity
and suckling assistance.

Scores and category Mouton
Vendéen (MV)

Rouge de
l’Ouest (RO)

Bi
rth
As
sis
ta
nc
e

0 unassisted or not seen 5132 (76.73%) 2203 (80.75)%

1 minor assistance, presentation not corrected 922 (13.79)% 420 (15.40)%

2 minor assistance, presentation corrected 518 (7.75)% 66 (2.42)%

3 major assistance required and great efforts needed to deliver
lamb

113 (1.69)% 33 (1.21)%

4 major assistance needed and major consequences for the ewe
3 (0.04)% 6 (0.22)%

La
m
b
Ac
tiv
ity

0 not seen 4920 (73.56)% 1640 (60.11)%

1 very active and vigorous, able to stand on knees 1550 (23.18)% 1009 (36.99)%

2 active, , on chest and holding head up 155 (2.32)% 54 (1.98)%

3 weak or very weak, lying flat, able or not to hold head up 63 (0.94)% 25 (0.92)%

Su
ck
in
g
As
sis
ta
nc
e

0 no assistance need, lamb sucking well 6078 (90.88)% 2098 (76.90)%

1 minor assistance :lamb helped once to suckle 392 (5.86)% 539 (19.76)%

2 major assistance :lamb helped more than once to suckle 156 (2.33)% 69 (2.53)%

3 lamb excluded from the analysis (orphan and not adopted lamb,
ewe producing no milk)

62 (0.93)% 22 (0.81)%

Regarding heritability, estimates were quite similar between breeds, except for BW which
was more heritable in the MV breed than in the RO breed (Table 3). The present estimates in
the two breeds were moderate to high. The direct heritabilities for LA and SA were within the
range of the values estimated in the Texel breed (BA: 0.43 ± 0.06; LA: 0.15± 0.06; SA: 0.27
± 0.05) (Matheson, 2011b). In the Suffolk breed, LA was more heritable (0.40 ± 0.04)
(Matheson et al., 2012). It has to be noticed that in the Texel and Suffolk studies they did not
account for maternal genetic effects in their analyses. In our analysis, maternal heritabilities
may be overestimated because we could not fit the permanent environment of the dam so this
source of variation was included in the maternal variance.

Table 3. Genetic parameters for lamb vigour scores and birth weight

Birth assistance Lamb activity Sucking assistance Birth weight

MV RO MV RO MV RO MV RO

h² dir1 0.22 ± 0.06 0.29 ± 0.05 0.15 ± 0.05 0.11 ± 0.04 0.24 ± 0.05 0.22 ± 0.05 0.44 ± 0.06 0.18 ± 0.05

h² mat1 0.61 ± 0.08 0.74 ± 0.11 0.35 ± 0.08 0.22 ± 0.07 0.43 ± 0.14 0.50 ± 0.13 0.41 ± 0.05 0.24 ± 0.06

1: h²dir and h²mat give respectively the direct and maternal heritabilities.
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Genetic correlations between direct and maternal genetic effects could only be
estimated with little precision and may be underestimated as our dataset did not meet the
requirements proposed by Gerstmayr (1992) to properly estimate the direct-maternal genetic
correlations.

Regarding genetic correlations (direct and maternal) between traits, we only obtained
significant correlations among vigour traits (except for the direct genetic correlation between
BA and SA in the MV breed) (Table 4). Direct genetic correlations are slightly lower than
those estimated in the Suffolk breed (Matheson et al., 2012). Correlations involving mortality
did not reach the significance threshold as in the analysis of Everett-Hincks et al. (2014).

Table 4. Direct and maternal genetic correlations between lamb vigour traits

Birth assistance Lamb activity Sucking assistance

rg dir
1 rg mat

1 rg dir
1 rg mat

1 rg dir
1 rg mat

1

BA 0.44 ± 0.04 0.64 ± 0.06 0.04 ± 0.08 0.40 ± 0.06

LA 0.61 ± 0.10 0.65 ± 0.08 0.33 ± 0.13 0.59 ± 0.07

SA 0.27 ± 0.12 0.36 ± 0.10 0.49 ± 0.09 0.57 ± 0.03

1: rg dir and rg mat give respectively direct and maternal genetic correlations in the MV (above the diagonal) and
RO (below the diagonal) breeds.

Conclusion

Moderate to high heritabilities for BW and vigour traits indicated that these traits may
respond to genetic selection. However, with our dataset we could not demonstrate that
selecting for either of these traits will help in improving lamb survival. Additional data are
thus still necessary to allow the estimation of genetic correlations between vigour and
mortality traits, and to partition maternal genetic effects from permanent environment of the
dam. Finally, the phenotyping of lamb vigour for genetic improvement purposes requires that
the scoring grid be rescaled to increase the variability.
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