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Introduction 
The selection of Standardbred stallions for breeding is carefully regulated in Finland, but the 
selection of mares has not received equal attention. Reproduction and fertility issues restrict 
the number of foals a mare produces during her lifetime. Performance level of the mare in 
racing indicates the desired contribution of the mare as a breeding animal, since the foals of 
the  best  racehorses  are  more  valuable.  But  horse  breeding  is  often  a  hobby  rather  than  a  
profession,  and  therefore  affections  play  a  role  in  the  breeding  decisions  in  addition  to  
financial gain.  
 
Earlier studies on the realized selection of broodmares are scarce. Do the most successful 
racehorses produce more foals, and does breed or country of birth contribute to popularity as 
a broodmare? 
 
The goals of this study were to examine what kinds of mares are selected for breeding and 
produce most foals. We wanted to look at the differences between mares that did or did not 
produce foals during their lifetime. Furthermore, we studied whether the factors that had an 
effect on the original selection of mares for breeding, had effects also on the number of foals 
produced or the quality of stallions chosen for the mares.  

Material and methods 
Data. The analyses were based on the data of Standardbred trotters that were born from 1980 
to 2004, and were in the Finnish register (n=40 826). In addition to basic studbook 
information, we also had the racing records and the BLUP-values for racing merit (best 
linear unbiased predictions of breeding values) calculated by the Finnish Trotting and 
Breeding Association. Only older mares (born from 1980 to 1994, n=15 988) could be 
unambiguously classified to selected (the ones with one or more foals) and culled (no foals). 
In the analyses of foal number, only mares born from 1980 to 1987 were included (n=6 642).  
 
Statistical analyses. We reviewed the selection process of Standardbred mares in Finland 
from different aspects. We looked at distributions of foal numbers, percentages of selected 
mares, age of the mares when the first and last foals were born, and changes in these during 
the years. Analysis of variance was used to compare the numbers of foals mares with 
different qualities had produced during their lifetime, and the breeding values of the stallions 
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they were bred with. The mare qualities we were interested in were birth year, racing 
performance level (measured by best time per kilometer during the career), genetic level in 
racing (measured by BLUP-value), number of races, age at the onset of racing career, breed 
(American, French, Russian, or mixed descent), and country of birth. These were fitted as 
fixed  effects  in  linear  models.  Birth  year  was  always  in  the  model.  All  the  other  factors  
(referred to in the models as mareclass) were tested one at a time for statistical significance, 
because they were partly associated with each other. The variable measuring selection for 
breeding was the number of foals (nfoal). To study the quality of the stallions the mares were 
bred with, the BLUP-value of the stallion was used as the variable in the model (sblup). 
The models were:  
nfoalijk =  + birthyeari=1..8 + mareclassj=1...n + ijk  
sblupijk =  + birthyeari=1..25 + mareclassj=1...n + ijk 

Results and discussion 
Descriptive statistics. Finnish registered mares born from 1980 to 1984 had on average 2.4 
foals during their lifetime. When mares without any foals were excluded, the average was 3.7 
foals per mare. There were only few mares (about 3% of all  mares) with 10 or more foals. 
Since the full reproductive potential of the mares does not need to be exploited, it is possible 
to use extensive selection in the mare population. It is just a question of which mares should 
be used in breeding more extensively than the others, and how the breeders could recognize 
them. 
 
Mares born from 1980 to 1984 had their first foal when they were on average 7.3 years old 
and their last foal when they were 11.5 years old. For comparison, in Canada the median age 
of Standardbred broodmares was 9 years (Physick-Sheard (1995)). The age when the first 
foal was born has slightly increased for mares born later (7.7 years for mares born from 1985 
to 1989, and 7.9 years for mares born from 1990 to 1994). This trend is of some concern, 
because old maiden mares are prone to lowered fertility (e.g. Sairanen et al. (2009)). In 
addition, longer generation interval leads to a decrease in genetic improvement.  
 
Year of birth. The year of birth proved to be a highly statistically significant factor in the 
models. Mares born later have had less time for their breeding careers. It also appeared that 
for the mares in the earlier generations it had been easier to become a broodmare. Of mares 
born from 1980 to 1984, 63% had at least one registered foal, compared to 46% and 43% of 
mares born from 1985 to 1989 or from 1990 to 1994, respectively. These percentages of 
mares used for breeding are rather low: according to Dubois and Ricard (2007), the best 71% 
of Selle Français mares were selected for breeding. 
 
Selection based on racing merit. Our results showed that breeders have been selecting 
mares on the grounds of racing merit. The racing performance of broodmares is better than 
average: their career best times are better, and their BLUP-values for racing performance are 
higher than those of culled mares. The mares in the classes of highest racing and genetic 
merit  also  had  more  foals  than  their  peers  with  poorer  records  (Table  1  and  Table  2).  
Furthermore, large number of races and early onset of racing career indicated a bigger 
chance of becoming a broodmare and having more offspring. Traditionally, performance 



records of the mare and her relatives have been an important tool in mare selection, and 
nowadays also BLUP-values are provided by the breeding association. However, during the 
time the selection decisions in this study were made, BLUP-values of the mares have not 
been commonly dispersed to the breeders. The more pronounced connection between mares’ 
BLUP-values compared to best career times (Table 1 and Table 2) does not necessarily 
indicate that the BLUP-values have been important in the selection process. Best career time 
is just one of the criteria the breeder compares the mares with; also the results of relatives 
and offspring (which the BLUP-value also reflects) are considered.  
 
Table 1: The LS-means of number of foals for mares in different best career time -
classes  
 

Best time -  Number of foals 
class of the mare  n  LS-mean s.e. 

1.13,0 16 4.9 0.58 
1.13,1 - 1.14,6 100 5.6 0.23 
1.14,7 - 1.16,6 558 4.9 0.10 
1.16,7 - 1.18,6 1 422 3.1 0.06 
1.18,7 - 1.20,6 1 045 2.1 0.07 
1.20,7 - 1.25,0 1 209 1.4 0.07 
>1.25,0 440 0.9 0.11 
no record 1 852 1.1 0.05 
Total   6 642   

Model: nfoalijk =  + birthyeari=1..8 + besttimeclassj=1...8 + ijk 

In minutes and seconds 
Number of mares 
 
Table 2: The LS-means of number of foals for mares in different BLUP-classes  
 

BLUP-class  Number of foals 
of the mare n  LS-mean s.e. 

 121 4 6.5 1.10 
111 - 120 18 8.4 0.52 
101 - 110 202 6.4 0.16 
91 - 100 755 4.7 0.08 
81 - 90 1 685 2.8 0.05 
71 - 80 1 613 1.7 0.05 
61 - 70 662 1.1 0.09 
48 - 60 69 0.8 0.26 
not available 1 634 0.6 0.05 
Total 6 642   

Model: nfoalijk =  + birthyeari=1..8 + blupclassj=1...9 + ijk 
 Number of mares 

 
Breed and country of birth. The breed of the mare was also a statistically significant factor 
for selection. The mares with Russian trotter blood were less likely to be selected for 
breeding than other breeds. Imported mares were more popularly used in breeding than 



mares born in Finland. Breed and country of birth are associated with racing performance, 
but breeders may also favour animals of certain backgrounds and pedigrees for numerous 
other reasons. 
 
The choice of stallion. The mares with the best career records and BLUP-values (Table 3) 
were mated with the best stallions.  Likewise, the worst mares got the worst stallions. This 
implies that breeders have applied assortative mating. Similarly, non-random mating has 
been reported in the French trotter population, where the correlation between BLUP-values 
of mates was 0.44 (Tavernier (1989)). The similar BLUP-values of mates are also partly 
explained by the offspring they share: good offspring improve the BLUPs of both of the 
parents. Breed and country of birth of the mares also had an effect on the quality of stallions 
they we mated with: Pure French trotter mares and mares imported from North America or 
Central Europe got the stallions with the best BLUP-values. Mares with Russian trotter 
blood, mares imported from Eastern Europe or born in Finland had the worst stallions.  
 
Table 3: The LS-means of stallions’ BLUP-values for mares in different BLUP-classes  
 

BLUP-class  BLUP of the stallion 
of the mare n  LS-mean s.e. 

 121 75 109.5 1.06 
111 - 120 641 105.5 0.37 
101 - 110 3 666 103.5 0.16 
91 - 100 8 239 100.7 0.11 
81 - 90 9 989 98.1 0.09 
71 - 80 8 997 94.6 0.10 
61 - 70 5 392 91.3 0.14 
48 - 60 1 101 88.9 0.28 
not available 2 726 96.9 0.18 
Total     40 826   

Model: sblupijk =  + birthyeari=1..25 + mblupclassj=1...9 + ijk 
 Number of mares 

Conclusion 
The breeders have been exercising selection of mares and assortative mating in the Finnish 
Standardbred population, but the selection criteria could be stricter. The selection process of 
broodmares in Finland is suboptimal. The breeding association calculates the BLUP-values 
for racing merit; these could be more efficient tools for the individual breeders. 
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