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INTRODUCTION 
Pleven warmblood horse was developed at the end of 19 century by crossing of local, Arabian, 
Angloarabian and Gidran horses for the cavalry purposes. As a breed Pleven warmblood horse 
was recognized in 1951. After that the introduction of Thoroughbred sires contributed the 
development of Pleven warmblood horse for sport and leisure purposes. Selection programmes 
in horse breeding are oriented mainly towards the improvement of performance traits such as 
running or jumping abilities as well as traits concerning the conformation. A number of traits 
relating the reproductive abilities and the development of young foals have considerable role in 
selection of horses.  
 
Duration of pregnancy is an important element in reproductive performance of mares. It is 
influenced by many factors and it is hard for management due to the large variation (Tsankov, 
1987 ;  Sabeva, 1991). Duration of pregnancy has strong influence on the quality and direction 
of offspring. A more precise estimation of the variation of this trait will clarify its genetic and 
nongenetic background and especially that due to maternal (Willham, 1972) and permanent 
individual effects. The results might provide arguments for a study of the link with other 
functional and productive traits.  
 
MATERIAL AND METHODS 
Data of 1943 records for length of gestation period of 360 mares was used in the study. The 
influence of the effects of 8 sire lines, 15 dam families, 3 genotypes, 39 years of foaling, 5 
exterior score classes, barren years (13 classes), month of foaling (11), age at first foaling (5) 
and sex of offspring were considered. Preliminary ANOVA analyses were performed in order 
to examine the significance of the fixed effects through F-statistics. 
 
Four single trait repeatability Animal Models including nine of described significant fixed 
effects and several random factors were fitted through the MTDFREML software package 
(Boldman et al., 1993). Model 1 includes direct individual random effect, and maternal 
permanent environment and sire by fetus as uncorrelated random effects. Model 2 comprises 
the uncorrelated individual permanent environmental effect in addition to Model 1. Model 3 
includes direct and maternal random effects as well the maternal permanent environment and 
sire by fetus as uncorrelated random effects. Model 4 consists of both animal and maternal 
random effects and of three uncorrelated effects: individual and maternal permanent 
environments and the sire by fetus influence. The rank of relationship matrix was 671. 
Uncorrelated random effects were structured as follows: 360 individual permanent 
environments, 225 maternal permanent environments and 81 sire of fetus levels. Analyses 
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were restarted up to 10 times to convergence of 10-10 resulting in changes of the LogL of last 
consecutive runs in the 4-th decimal.  
 
RESULTS AND DISCUSSION 
Average gestation period was 340 days with SD 11.3 days with minimum of 291 and 
maximum of 389 days. The four applied models give values of the phenotypic variances (σ2

p): 
from 93.42 to 96.52 days2 (Table 1). The estimates of direct individual genetic variance (σ2

a) 
are higher for models 1 and 3. These values are in fact the numerators of the repeatability 
coefficients and they conform to the estimates of corresponding proportions to the total 
variance, (R), for the models 1 and 3 respectively (Table 2).  
 
The inclusion of maternal effect in models 3 and 4 amounts to considerably smaller values of 
LogL function. Estimates of corresponding variances were about 7 and 2 days2  with negative 
covariances with the direct effect. Accounting for maternal effect increased the estimates of 
individual additive variance from 19 to 28  days2 and from 34 to 45 days2 of the total 
individual variance. Results show higher increase in individual variance, compared to the 
components of the estimated effect of itself.  
 
The variance of individual environmental effect in models 2 and 4 is 12 and 9 days2  
respectively. The accounting for individual environmental effect (models 2 and 4) does not 
influence the model efficiency as LogL function was almost retained, but led to redistribution 
in the values of component variances. It extracted the permanent component thus providing 
estimates of heritability. It also reduces the estimate of the variance of maternal effect (model 4 
vs. model 3) from 7.2 to 1.95 days2 as well as of the covariance animal/maternal effect (Covam) 
which confirms the importance of the effect in the model. Such a decrease is observed also in 
the estimates of phenotypic variance with about 3% (models 2 vs. 1) regardless of the 
inclusion of maternal effects (models 4 vs. 3). It is difficult to speculate does the effect lead to 
underestimation of total variance, or its absence in the model results in artificial overestimation 
of σ2

p. Explanation of the difference of 3% needs an additional study.  
 
Table 1. Variance components estimates for gestation length in Pleven warmblood mares 
 

Model σ2
a σ2

m Covam σ2
ipe σ2

mpe σ2
sfe σ2

e σ2
p -2logL 

1 34.20 - - - 0 2.47 59.77 96.44 10374.13 
2 19.23 - - 12.08 0 2.57 59.55 93.42 10371.61 
3 45.15 7.20 -18.03 - 0 2.57 59.62 96.52 10368.64 
4 27.99 1.95 -7.39 9.10 0 2.61 59.56 93.81 10368.78 

 
For all models the sire of fetus effect has very close estimates of the variance component – 
under 3 days2. The results do not indicate any tendency of influence with the other randoms. 
Residual variances are also with very close estimates across models, around 59.6 days2. 
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The proportions of component variances to the total one (Table 2) show the heritability 
estimates (h2

a) of 0.21 for the model without correlated effects. The accounting of the maternal 
effect augments the estimates of coefficients of heritability to 0.30 (model 4) and of 
repeatability (model 3) to 0.47. The correlation between the direct and maternal effects (ram) 
was found to be functionally negative -1.00. Heritability of maternal effects (h2

m) decreases 
from 7 to 2% in models 3 and 4. Proportions of individual environmental effects in models 2 
and 4 are 13 and 10 % respectively. It seems that the simultaneous presence of both effects, ipe 
and maternal, decrease each other estimates. Sire of fetus proportions are 3% for all models. 
Without a considerable importance that effect contribute to more accurate modeling and should 
be considered in genetic evaluations. Variance proportions of the permanent maternal 
environment are practically zero and perhaps they should not appear in the models.  
 
Table 2. Estimates of genetic parameters for gestation length of Pleven warmblood mares 
 

Model R h2
a h2

m ram c2
i c2

m c2
sf c2

e 
1 0.35 - - - - 0 0.03 0.62 
2 - 0.21 - - 0.13 0 0.03 0.63 
3 0.47 - 0.07 -1.00 - 0 0.03 0.62 
4 - 0.30 0.02 -1.00 0.10 0 0.03 0.63 

 
Proportions of residual variances (c2

e) have adjacent values of 0.62-0.63. The likelihood values 
for models 3 and 4 suggest that direct maternal effect should be included in the genetic 
evaluation for the length of gestation period. 
 
CONCLUSION  
Maternal and individual permanent environmental effects have considerable impact on 
estimates of genetic parameters for the considered trait. They balance their effect making the 
model more adequate. Genetic assessment (parameters and breeding values) of gestation 
period of Pleven warmblood mares should include maternal and individual permanent 
environment effects. 
 
REFERENCES 
Boldman, K.G., Kreise, L.A., Van Vleck, L.D. and Kachman, S.D. (1993) A manual for use of 

MTDFREML. USDA-ARS, MARC, Clay Center, NE  
Sabeva, I. (1991) Bulg. J. Anim. Sci., 28 (5-8): 212-217. 
Tsankov, T. (1987) Doctoral Thesis. Inst. Anim. Sci., 2232 Kostinbrod, Sofia, Bulgaria. 
Willham, R.L. (1972) The role of maternal effects in animal breeding. Biometrical aspects of 

maternal effects in animals. J. Anim. Sci. 35: 1288.  

Session 05. Horse breeding Communication N° 05-10 


	D. Vassilev, G. Dimov and T. Tsankov

