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INTRODUCTION 
The Mangalarga Marchador horse breed is the most popular in Brazil. The breed is used for 
several sports and as working horses in cattle farms of the country. The origin of the 
Mangalarga Marchador traces back to animals that came from Portugal and Spain during 
colonization, in addition to a small genetic contribution of other breeds. In the second part of 
the XIX Century the animals started being selected considered as pace horses (Nascimento, 
1999). However, only in 1949 the Manglarga Marchador Association was created and 
herdbook service started. Today, the breed is 75% of breed is concentrated in the Southeast 
region of Brazil. 
 
The objectives of this study were to assess generation interval, number of generations, 
inbreeding coefficient and effective population size of the actual population. 
 
MATERIALS AND METHODS 
Data came from the National Manglarga Marchador Breed Association, collected from 1949 to 
2000. The total of registered animals was 262,270. Each individual record included registration 
code and its stallion and dam and birth date. Pedigree information was used to compute: 
generation length, effective population size and inbreeding coefficient. The generation of each 
animal was calculated based on the expression of Brinks et al. (1961), as follows: Animal 
generation = (stallion generation + dam generation + 2)/2. All animals with unknown parents 
were considered as base population (generation equals one). The tendency of the average 
inbreeding coefficient over time was assessed using regression coefficient methodology. 
 
Effective population size (Ne) and the rate of inbreeding coefficient (∆F) were calculated 
according to Falconer and Mackay (1996) as follows: 

Ne= (4Nm Nf)/ Nm + Nf 

∆F= 1/8 Nm + 1/8 Nf, 
where Nm and Nf  were, respectively, adults males and females with offspring. 
 
The expected effective population size was also calculated using the rate of inbreeding for 
generation as:  

Ne = (1 – Ft-1) / [2 (Ft – Ft-1)], 
where Ft is the inbreeding coefficient of the current generation and Ft-1 is the inbreeding 
coefficient at previous generation. The coefficient of inbreeding was calculated using 
MTDFREML algorithm (Boldman et al., 1993) and all analysis of frequency were made using  
SAS (1990). 
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RESULTS AND DISCUSSION 
The current generation of the Mangalarga Marchador breed is 6.0 with 4,216 animals (Table 
1). From the same table, it was observed that 21.5% of the animals were included in the last 
two generations. The number of generations found in the present study is close to the number 
observed for Campolina breed (6.5 generations. Procópio, 2000) and greater than the number 
observed for the Brasileira Pony (Bergmann et al., 1996). 
 
The average age of the stallions when their offspring were born was 9.0 years and of the mares  
7.2 years old, and the age range were from 2 to 30 years. Average generation interval was 8.1 
years with minimum 2.0 years and maximum 9.0 years. This average value is close to the ones 
found in the literature for horses. Bergmann et al (1996), in the Brasileira Pony breed, found 
8.9 years, Procópio (2000), in the Campolina breed, found 8.7 years and Dias (1999) in the 
Brasileira de Hipismo breed found 9.86 years. 
 
The effective population size based on the total number of males and females included in the 
herdbook was 34,622 animals in all population. This value is much higher than the ones from 
the brazilian literature. In a herd of Campolinas,  Fonseca (1973) found values ranging between 
periods of 27.47 (1952-1956) and 19.6 (1967-1970). In two other studies using the Campolina 
breed association data. For the same breed, but using all herdbook data, Procópio (2000) found 
the effective population size of 8,508 individuals. Recently, Laat (2001) classified the 
Campolina breed in nine ancestral groups and found values on effective population size 
varying from 43.0 for the base population (first group) to 2,590 for the actual population. For 
Bergmann et al. (1997), the effective population size of the Brasileira pony breed was 1,968.  
 
Table 1. Distribution of the number of animals (N) and effective population size (Ne) of 
the Mangalarga Marchador breed according to generation 
 

 
Generat ions  

Al l  animals  
(%) 

Number of  
s ta l l ions  

Number of  
mares  

Effect ive 
s ize (Ne) *  

 
Ne/N 

1 31,332 (11.9)  -  -  -   
2  20,918 (8.0)  2,696 12,278 8,842 0.59 
3  61,762 (23.5)  7,347 32,705 23,997 0.60 
4  92,131 (35.1)  10,883 43,788 34,866 0.64 
5  51,921 (19.9)  6,607 26,013 21,075 0.65 
6  4,216 (1.6)  1,023 2,868 3,016 0.77 

*Ne = (4NmNf) / (Nm + Nf), where Nm is the number males and Nf is the number of  females. 
 
For each generation the effective population size, calculated from the number of males and 
females, was quite different from the ones calculated from the average inbreeding coefficient 
(Table 2). For the Campolina breed, Laat (2001) found the same tendency. Several factors can 
influence the effective population size, as the variation in the number males and females across 
generations, the fluctuation in the population size and generation overlapping. All these factors 
were present in this study. The average number of offsprings for each stallion was 25.4 
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(maximum of 1,334) and 3.8 for the mares (maximum 22). In addition, the rate between 
effective and actual population sizes had tendency to increase. 
 
Table 2. Range and average values of inbreeding coefficient, and effective population size 
(Ne) of the Mangalarga Marchador breed according to generation 
 

Generat ion Average Maximum N e
*  

1  0,0  0,0  -  
2  0,0  0,0  -  
3  0.00285 0.375 175.44 
4  0.0055 0.375 188.14 
5  0.0108 0.375 93.82 
6  0.0197 0.376 55.57 

*Ne = (1 – Ft-1) / [2 (Ft – Ft-1), where Ft is inbreeding coefficient of analyzed generation and Ft-1 
is inbreeding coefficient of previous generation 
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Figure 1. Tendency average inbreeding coefficient (F) of the Mangalarga Marchador 
breed according to generations 
 
Mating between relatives is quite common by horses breeders. The expected average 
inbreeding coefficient in the Mangalarga Marchador breed was close to zero. The observed 
average inbreeding coefficient for the population, .005, was higher than the value found for the 
Brasileira breed ponies (.028, Bergmann et al., 1996) but similar to the value found for the 
Campolina breed (.06, Procópio, 2000). Considering only inbreeds animals, the average 

Session 05. Horse breeding Communication N° 05-20 



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

inbreeding coefficient was .07 (minimum .001 and maximum .38), with increment of .03 for 
each generation (Figure 1). The problems associated with the increase in inbreeding coefficient 
have not been studied in the Mangalarga Marchador. However, Bergmann et al. (1996), in the 
Brasileira pony breed, found that an increase of 10% would lead to decreases of 2.8cm in 
withers height, 2.9cm in croup height, and 2.8cm in body length and 1.0cm in croup length. 
The effect of inbreeding depression also have been reported for the Italian Haflinger horse 
(Gandini et al., 1992). 
 
CONCLUSIONS 
Although the origin of the Mangalarga Marchador breed traces back to the colonization period, 
the formal structure of the population has only 6 generations. The estimates of the effective 
population size varies according to the methodology used. When assessed using observed 
inbreeding coefficients, effective population size was smaller than when using population size. 
However, the population average inbreeding coefficient was small. Although it was not 
measured, breeders must be alert with the possibility of inbreeding depression.  
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