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INTRODUCTION 
In some circumstances, environmental factors constitute an important component of the 
covariance between individuals, such as members of a family reared together (common 
environmental effects), or between the records of an individual (permanent environmental 
effect). Such environmental effects are usually accounted for in the model to ensure accurate 
prediction of breeding values (Mrode, 1996). 
 
Trot speed is still the only trait used in the Romanian Trotter selection program (Stanescu, 
2000). This is a quantitative trait with repeated observations during the competition life of the 
horse. The animal model applied for this trait was the repeatability model proposed by Mrode 
(1996).  
 
The purpose of this paper was to evaluate the breeding value, the influence of permanent 
environmental effect, and also the probable producing ability (PPA) of Romanian Trotter 
candidates.  

 
MATERIALS AND METHODS 
Data. A total of 306 Romanian Trotter candidates raced on Ploiesti racetrack during 1993 to 
1995. The total number of records was 6723, which represents, on average, 22 races/individual. 
 
To create larger groups of contemporaneous animals and also, to decrease the error variance, a 
number of four fixed factors were used: year of birth, stud, sex and race distance. The year of 
birth was divided into 4 levels: 
- Level 1: 2 years old horses; 
- Level 2: 3 years old horses; 
- Level 3: 4 years old horses; 
- Level 4: older than 4 years old horses; 
The trait studied was the repeated performance expressed as the horse' speed, i.e., seconds 
needed to cover the distance of 1000 meters. 
 
Model. The linear model is of the form: 

yijklmn =  + Dµ i + Sj + STk + Gl + am + pem+ eijklmn 
where: 
yijklmn = performance n of individual m, which is into the group of age l, from stud k, sex j and 
which raced on the distance i; 
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µ  = average common for all observation; 
Di  = distance effect i; 
Sj  = sex effect j; 
STk = stud effect k; 
Gl = group of age effect l; 
am  = additive genetic effect of animal (breeding value); 
pem  = permanent environmental effect common for all the repeated performances of animal; 
eijklmn  = other effects + residual error. 

In matrix notation, the model is:  
y = Xb + Za + Wpe + e 

where: 
y = vector of observations; 
b = vector of fixed effects; 
a = vector of random animal effects; 
pe = vector of random permanent environmental effects and non-additive genetic effects; 
e = vector of random residual effects; 
X, Z and W are incidence matrices relating records to fixed animal and permanent 
environmental effects respectively. 

The mixed–model equations (MME) for the best linear unbiased estimator (BLUP) of 
estimable functions of b and for the best linear unbiased prediction (BLUP) of a and pe are: 
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RESULTS AND DISCUSSION 
The Romanian Trotter candidates were born in two Romanian trotter studs (Dor Marunt and 
Rusetu). A number of 223 trotters were born in Dor Marunt stud and 83 in Rusetu respectively. 
The distribution of plus and minus variants of horses from Dor Marunt (DM) and Rusetu (R) 
could be seen in Table 1. 
 

Table 1. Distribution of plus and minus variants in both studs  
 

 
 

Stud Sex No./sex Individuals/ 
stud 

Horses/
sex 

% Indiv./ 
stud 

%/ 
stud 

M 66 124 53.22 DM 
 F 49 

115 
99 49.49 

223 51.57 

M 23 44 52.27 

 
Plus 
variants R 

F 21 
44 

39 53.84 
83 53.01 

M 58 124 46.78 DM 
F 50 

108 
99 50.51 

223 48.43 

M 21 44 47.73 

 
Minus 
variants R 

F 18 
39 

39 46.16 
83 46.99 
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It could be concluded that, in generally, the distribution is normal (about 50%) between plus 
and minus variants, with a poor superiority of horses born in Rusetu stud.  
The breeding values of Trotter candidates varied from – 4.77 to + 6.94 seconds. A sample of 
the 306 breeding values of trotters is presented in Table 2.  
 
Table 2. Breeding value prediction of candidates 
 

Horse Stud Group of age Breeding value1 

Jasmina DM 2 - 4.77034 
Recif DM 2 - 4.06419 
Osmiu R 3 - 3.99170 
Bianca DM 2 - 3.88799 
Jana DM 4 - 3.65291 
Orologiu R 2 - 2.71707 
Samovar R 4 + 2.56008 
Albano DM 4 + 3.52008 
Dora DM 4 + 3.64055 
Scamator DM 4 + 4.45856 
Gironda DM 3 + 6.94683 

1 (seconds) 
 
The solutions for the permanent environmental effect and the probable producing ability (PPA) 
(a + pe) are shown in Table 3. 
 
Table 3. Solutions for the permanent environmental effect and the probable producing 
ability (PPA) 
 
Horse Solution for pe1 PPA1 

Jasmina -2.79756 -7.56790 
Recif -2.47373 -6.53792 
Osmiu -2.04324 -6.03494 
Bianca -2.82893 -6.71692 
Jana -1.95743 -5.61034 
Orologiu -2.60445 -5.42692 
Amanta 2.81535 7.17851 
Scamator 2.50850 6.96706 
Step 3.61380 8.63470 
Burnita 4.12690 9.21899 
Audienta 3.81686 9.23939 
Gironda 3.85685 1.80368 

1 (seconds) 
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The results obtained for all the 306 candidates shown a very interesting aspect, that the horses 
that had the best breeding value were influenced by an unfavourable permanent environmental 
effect, and against this, the horses that had the poorest breeding value were influenced by a 
favourable permanent environmental effect.  

 
CONCLUSIONS 
The estimation of permanent environmental effect shows the type of influence this effect has 
on individual performance.  
   
Since the probable producing ability is given by the sum between breeding value and 
permanent environmental effect, it represents the future performance of individual.  Depending 
on this the owner can decide if there is reason to keep the horses in competitions in the future. 
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