
Three horse breeds were founded in the Mezőhegyes National Stud (founded in 
1785), namely the Nonius, Gidran and Furioso-North Star based on Spanish origin 
mares and Anglo-Norman, Arabian and Thoroughbred stallions, respectively. These 
breed were originally used for military purposes, nowadays are bred for various 
sport disciplines (show-jumping, eventing, driving etc.).
Each breed has limited number of brood-mares, so maintaining of the heterozygosity
of the breeds is very important. 
The aims of the study were to analyze microsatellite variability and genetic diversity 
of Mezőhegyes horse breeds.
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Blood samples were collected from Nonius, Gidran and Furioso-North Star breeds. 136, 
138 and 58, respectively. Additionally, pedigree information of horses with blood 
samples was collected from the studbooks and was analyzed. Microsatellite data 
(twelve markers) were analyzed using Molkin, pedigree analysis was done using 
EnDog. 
Microsatellite markers were compared based on their PIC value. Distances among the 
breeds were measured with Nei’s genetic distance and Reynold’s genetic distance based 
on the microsatellite information. Distances were measured based on the pedigree 
information was characterized using Nei’s genetic distance also. 

The most informative marker was “ASB2” marker (15 alleles) with 0.818 PIC value, 
less informative was “HTG4” marker (8 alleles) with 0.428 PIC value (Table 1.). Both 
heterozygosity and number of alleles were highest for “ASB2”. Lowest heterozygosity
was found for “HTG4” and was the lowest number of alleles was found for “AHT5”, 
respectively.
Genetic distance based on molecular information was highest (Nei’s minimum 
distance=0.0449; Reynold’s distance=0.0308) between Gidran and Nonius, and was the 
lowest (Nei’s minimum distance =0.0396; Reynold’s distance=0.0225) between Gidran
and Furioso-North Star (Table 2.,3.). Each distance based on molecular data was 
significant. 
Nei based genetic distances among breeds were also computed based on pedigree 
information (Table 4.). Highest distance was found between Nonius and Gidran, while 
Nei based genetic distance was lowest between  Gidran and Furioso-North Star. The 
results based on the molecular information and based on the pedigree information 
resulted similar relationship among Mezőhegyes originated breeds. 
Inbreeding level was also computed based on pedigree results. There were 94, 61 and 
29 horses with higher than 0.01 inbreeding coefficients from Nonius, Gidran and 
Furioso-North Star, respectively (Table 5.). Mean inbreeding level was lowest for 
Furioso-North Star, and was almost similar for Nonius and Gidran. 

Table 1.
The description of allele frequencies of the microsatellite analysis

Results of the microsatellite analysis 
showed that Mezőhegyes originated breeds 
have a reasonable level of genetic diversity. 
The closer relationship between Gidran and 
Furioso-North Star might be the result of 
using Thoroughbred stallions during the 
history of the breed. 
Mean inbreeding shows that avoidance of 
inbreeding more important for Nonius and 
Gidran breeds.

0.04490.0422Nonius

0.0396Gidran

GidranFurioso-North Star

Table 2.
Nei’s genetic distance based on microsatellite
information

Table 3.
Reynold’s genetic distance based on microsatellite
information

Table 4.
Nei’s genetic distance based on pedigree 
information

0.03080.0242Nonius

0.0225Gidran

GidranFurioso-North Star

0.04820.0529Nonius

0.0401Gidran

GidranFurioso-North Star
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Table 5.
Number of inbred horses and mean inbreeding 
coefficients

0.0532261Gidran

0.0288629Furioso-North Star

0.0542894Nonius

Mean 
inbreeding

Inbred 
horses

0.7960.829VHL20
0.5240.597HTG7
0.6720.729HTG6
0.4280.468HTG4
0.8050.8312HTG10
0.8050.837HMS7
0.7430.777HMS6
0.7850.819HMS3
0.8090.8312HMS2
0.8180.8415ASB2
0.6710.726AHT5
0.7960.8210AHT4
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