
7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

GENETIC ASPECTS OF OUT OF SEASON BREEDING ABILITY IN LATXA SHEEP 
 
 

I. Beltrán de Heredia1, E. Ugarte1, B. Malpaux2, S. Canepa2  and L. Bodin3 
 

1NEIKER A.B., Apdo. 46, 01080, Vitoria-Gasteiz, Spain 
2UMR INRA-CNRS-Université de Tours « Physiologie de la Reproduction et des 

Comportements », 37380 Nouzilly. France  

3INRA. Station d’Amélioration Génétique des Animaux. 31326 Castanet-Tolosan. France 
 
INTRODUCTION 
 Latxa breed is a dairy sheep breed located in the Spanish Basque Country and Navarra (Ugarte, E. 
et al., 1995). Like other sheep breeds located in temperate latitudes, it breeds seasonally with 
ovulation starting to occur when the day length decreases. However, due to economical and 
environmental constraints the production system tends to organise the reproduction out of the 
natural breeding season. 
 
Control of breeding period is possible through different ways: the use of hormonal treatments (the 
most used technique in this area), or photoperiodic treatments (Cognié, 1987 ; Chemineau et al., 
1996) or even applying a  ram effect. All of these methods present limitations like economical cost, 
use of exogenous substances or presence of residues in the animal products and moreover they 
have limited efficiency on high seasonal breeds (Hanocq et al., 1999). The genetic approach can 
thus be a good alternative to increase the out of season breeding ability of sheep. 
 
In this work, we analyse the environmental factors affecting out of season breeding ability in the 
Latxa black faced breed and we estimate the genetic parameters of this trait. 
 
MATERIAL AND METHODS 
The experimental Latxa ewes proceed from five flocks located in the north of Spain (42.5ºN). In 
four flocks, lambing takes place during November-December, while in one flock it occurs during 
January. For replacement, all flocks use synchronization treatment and Artificial Insemination 
(between 40 and 100% of the reproductive ewes are inseminated each year). 
 
The ability of out of season breeding was estimated by the spontaneous ovulatory activity what 
was assessed by the level of progesterone in two blood samples taken before any reproductive 
event (synchronisation and/or ram introduction) at an interval of 8-10 days (Thimonier, 1989). 
Ewes with at least one sample with more than 1ng/ml of progesterone were considered to have 
ovulatory activity. 
 
The whole data set consisted of 553 ovulatory activity records measured in the first half of June, in 
1999 and 2000 for one flock and in 2000 and 2001 in the other flocks. That concerns 411 adult 
ewes (all of them had previously lambed) daughters of 112 rams; 141 of these ewes were 
controlled on two consecutive years. The pedigree information of ewes was available and the total 
pedigree file involved 1635 animals.  
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Influence of environmental effects was analysed using the MIXED procedure of SAS. Six factors 
were considered as fixed effects: the flock (5 levels); the year (3 levels); the body scoring (divided 
into 4 levels); the physiological status (on lactation or dried); the delay between previous lambing 
and control (4 levels: less than 4, 5, 6 or 7 months) and the total milk production of ewe as a 
covariate. Previous analyses (Beltran de Heredia et al., 2001) had shown the high homogeneity of 
age and lambing number in this data set and had suggested that it was not convenient to introduce 
these factors in the model. Ewe was introduced as a random effect. Analyses also performed with 
the procedures GENMOD and GLM displayed very similar results. 
 
Genetic parameters were estimated by restricted maximum likelihood (REML) using VCE 
package applying an animal model with common permanent effect. Analyses without common 
permanent effect were also performed after selecting at random one data of the ewes which were 
controlled during two years. 
 
The linear model was written as:   
 Y=Xb +Za+Wp +e  
 
Where y is the ewe’s performance vector, b is the fixed factor vector (with the factors above 
mentioned), a is the random additive genetic effect vector and p is the random permanent effect, e 
is the random residual factor and X, Y and W are the incidence matrices. 
 
RESULTS AND DISCUSSION. 
Phenotypic means. For the 3 years 24% of the ewes presented spontaneous ovulatory activity in 
early June, just before mating. Thus, in this production system, a large percentage of ewes may 
never exhibit spontaneous ovulatory activity and may have very few ovulatory cycles during their 
reproductive life. However, large differences in the percentages of ovulatory activity were 
observed between years: 9 % for 1999; 19% for 2000 and 39% for 2001. This agrees with result 
obtained in the French Manech breed (SICA CREOM, 2001) reared in a very similar environment. 
However, these results contrast with the apparent stability of the spontaneous ovulatory activity in 
spring described by Hanocq et al., (1999) during a 3 year experiment in the Merinos d’Arles breed. 
The difference of environment, the short duration of the present study (two years) and the breed of 
the animals may explain this discrepancy.  
 
Among the 141 ewes controlled over the two consecutive years, 87 never presented ovulatory 
activity and 20 had ovulatory activity in both years. 
 
Factors of variation. The statistic analysis shows a significant effect of flock, year and interval 
between previous lambing and bleeding date. For the short post-partum intervals observed in these 
5 flocks (lower than 8 months), the frequency of ewes displaying a spontaneous ovulatory activity 
in early June rose when the delay from previous lambing to bleeding increased (Figure 1). That 
agrees with the literature, although a lack of effect of the post-partum delay has been also reported 
when this interval is higher than 8 months Hanocq et al., (1999).  
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Figure 1. Lsmeans of out of season breeding activity according to the interval between 
previous lambing and control. 
 
Although the physiological status and the milk production level were found to have not significant 
effect over the ovulatory activity, they almost reached significance (10% for physiological status 
and 7% for lactation level). Influence of these factors is not reported in the literature since most of 
the studies have been done with meat purpose breeds (Hanocq et al., 1999 ; Forcada et al., 1992; 
Folch and Alabart, 1999) 
 
Genetic analysis. Genetic parameter of spontaneous ovulatory activity is reported on table 1.  
 
Table 1. Estimates of genetic parameters of spontaneous ovulatory activity in early June. 

 Whole data set One record per ewe 
Number of records 553  411  
Additive genetic variance 0.016  0.016  
Permanent environment var. 0.038    
Residual variance 0.100  0.119  
Heritability 0.10 ±0.09   0.12±0.13  
Repeatability 0.35    

 
Repeatability coefficient estimated in this study is consistent with the value given by Hanocq et al., 
(1999), while heritability is lower than the value they reported (0.20). However their study, which 
involved more animals, concerned only one flock while five of them were involved in the present 
study. The weakness of connexion between flocks can also explain the large standard error 
observed. A non-linear approach using a threshold model might provide in essence higher 
heritability. However, in several studies with a design relatively well balanced (i.e. Hanocq et al., 
1999), heritability estimated on the observed scale by a linear model and transformed on the 
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underlying scale by the formula of Roberstosn and Lerner (1949) is very similar to the value 
estimated on this underlying scale by a threshold model. 
In this sample heritability is low, but genetic standard deviation is very high (σg=0.13 compared to 
the mean percentage of ewes in ovulatory activity in early June. This high genetic standard 
deviation supports the possibility of a selection for spring breeding ability, although the weakness 
of heritability indicates the difficulties of such a selection. Gain of selection efficiency by 
considering information from molecular markers is the most promising in this particular situation. 
Studies on melatonin receptor polymorphism in sheep (Messer et al., 1997; Pelletier et al., 2000) 
allow envisaging new selection strategies. In this way, trials aiming to estimate the allelic 
frequency of the melatonin receptor gene (MT1) in the Latxa breed and the relation between its 
polymorphism of the spontaneous ovulatory activity are undertaken. 
 
CONCLUSION 
Specific characteristics of dairy sheep breed and intensive reproduction system may determine that 
a big number of ewes were never spontaneously cyclic during their life: these ewes are always 
pregnant (after synchronization and AI) or in anoestrus.  
Most of the results of this study are consistent with those reported by Hanocq et al., (1999). 
However more controls should be performed in order to improve the design and consolidate these 
results. The high genetic standard deviation shows the possibility of a selection of the spontaneous 
ovulatory activity in spring. However, in this small sample, heritability is relatively low. Another 
selection strategy like use of molecular markers will therefore be analysed through the relation, in 
half sib family, between DNA polymorphisms and spontaneous ovulatory activity. 
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