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Introduction 

The Felin Pony is a Polish breed of riding pony-type horses. In the 1970s, Professor Ewald 

Sasimowski from the Agricultural University of Lublin began work on breeding a native 

pony breed based on the mating of the Shetland Pony, the Bilgoraj Pony, and the Welsh 

Pony. The Welsh ponies Sopelek and Szarak (imported to Felin in 1983-1984 – born in 

Poland as a result of an embryo transplant experiment long-distance transport by Professor 

Bielański from the Agricultural Academy in Cracow) were used to breed small mares: 

ponies, Arabians, Polish Koniks, Arab-Polish Konik crossbreed, and Fjord-Polish Konik 

crossbreed. To introduce the attractive piebald and tarant-coloured short-stallion 

representatives of the Malopolski horse and Hucul horse breeds were used. The optimal 

height of the Felin Pony is between 125-148 cm, and they should possess the conformation 

and beauty of a noble type Anglo-Arabian horse. They possess a lively temperament and a 

balanced character, making them generally universal in use. In their current use, they have 

demonstrated complete versatility, working in riding schools and clubs as mounts and as 

therapy horses for children and adolescents. The Felin Pony class has been used in equestrian 

sports, primarily in show jumping. Additional advantages of this breed (not yet a fully 

established population) include low nutritional requirements, high health, endurance, and 

adaptation to the climate of south-eastern Poland (Allen et al., 1976; Nogaj et al., 2003; 

PZHK pedigree database, 2026). 

In this study, we examined the genetic diversity, and relationships of the Felin Pony and 

representatives of breeds used in its breeding: Polish Konik, Hucul horse, purebred Arabian, 

and Malopolski horse. All ancestor breeds were examined, except for the Welsh Pony. 

 

Materials & Methods 
We conducted a study of 141 individuals of the Felin Pony and 196 individuals of other 

breeds: Polish Konik (50 samples), Hucul horses (50), Malopolski horse (50), Arabian (13), 

and Shetland Pony (33). We did not have enough Welsh Pony samples (only 9) to allow for a 

reliable statistical analysis, therefore the breed was not included in the analysis. For Felin 

Pony horse, we randomly selected representative samples of 90 samples of mares and 51 

samples of stallions. 

We used peripheral blood or hair follicle samples collected for routine horse parentage 

testing, along with the panel of 17 microsatellite markers (STRs) currently recommended by 

the International Society for Animal Genetics (ISAG). Isolation was performed using 

Sherlock AX (A&A Biotechnology, Gdynia, Poland) and Wizard Genomic DNA Purification 

Kit (Promega, WI, USA). We used 17 STRs from parentage testing (12 markers from the 

ISAG core STR panel (AHT4, AHT5, ASB2, HMS2, HMS3, HMS6, HMS7, HTG10, HTG4, 

VHL20, ASB17, and ASB23) and 5 markers from the ISAG additional STR panel (HTG6, 

HTG7, CA425, HMS1 and LEX3). DNA was amplified in a multiplex reaction using an 

Equine Genotypes Panel 1.1 Kit (ThermoFisher Scientific, Waltham, MA, USA) with 

positive and negative DNA controls. The amplification of STRs was performed according to 
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the manufacturer’s protocols. We analyzed the PCR products in a capillary electrophoresis 

system using a 3130xl and 3500xl Genetic Analyzers (Applied Biosystems, Foster City, CA, 

USA). The results of the separation products were analysed with GeneMapper 4.0 and 5.0 

software (Applied Biosystems). The genetic diversity was analysed in GenAlEx6 (Peakall & 

Smouse, 2006, 2012) to estimate the statistic. 

We analyzed the genetic structure of the populations by Bayesian clustering methods using 

Structure 2.3.4 software (Pritchard et al., 2000). Markov chain Monte Carlo (MCMC) 

parameters were set on a burn-in period of 50,000 and 150,000 iterations. The number of 

clusters (K) was set from 1 to 8 in the procedure. We estimated ∆K using Structure Selector 

(Li & Liu, 2018) to select the best K to analyze the genetic structure of Felin Pony horse 

populations and explore the genetic differences or similarities among other breeds. 

 

Results 

We calculated for 337 individuals (N) the mean number of alleles (Na) and for the whole 

studied breeds was from 7.882 (±0.506) to 4.941 (±0.264). The effective mean number of 

alleles (Ne) was from 4.649 (±0.333) to 3.235 (±0.217). The mean value of expected 

heterozygosity (He) was from 0.762 (±0.021) to 0.666 (±0.024). He was quite similar to 

observed heterozygosity (Ho) in tested breeds: from 0.764 (±0.024) to 0.656 (±0.047). 

Overall results were summarized in Table 1. 

 

Table 1. Characteristics of 17 microsatellite loci in tested horse breeds (N = 337). 

Breed N Na Ne Ho He 

Felin Pony 141 7 .882 4 .649 0 .764 0 .762 

Polish Konik 50 6 .588 3 .730 0 .666 0 .684 

Hucul horse 50 6 .529 3 .756 0 .715 0 .702 

Arabian 13 4 .941 3 .235 0 .656 0 .666 

Malopolski horse 50 6 .353 3 .993 0 .760 0 .729 

Shetland Pony 33 7 .000 3 .838 0 .670 0 .710 

Mean   6 .549 3 .867 0 .705 0 .709 

 

We calculated the population assignment outcomes for Felin Pony. This parameter, based on 

genotype probabilities (leave-one-out method), was calculated in GeneAlEx and reported in 

Table 2. The Felin Pony population demonstrates very low genetic distinctiveness – only 

15% of individuals are correctly matched to their own population, and a significant number 

of individuals are genetically compatible with other populations, indicating strong genetic 

mixing. This may also be due to the number of individuals and the number of markers. The 

breed is young and not very diverse, which certainly influences this result. The Felin Pony 

population showed the lowest assignment success (86.5%), with 19 individuals assigned to 

other populations. This result is consistent with the breed's synthetic origin, established using 

Polish Konik, Hucul Horse, Arabian, Malopolski horse and Shetland Pony. The observed 

misassignments likely reflect the influence of the founding breeds and the contribution of 

ancestral populations. Nevertheless, the majority of individuals were correctly assigned to 

Felin Pony, indicating the emergence of a distinct genetic identity despite its admixed origin. 
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Table 2. Summary of population assignment outcomes to 'self' or 'other' population 

Breed (pop) 'self' pop 'other' pop 

Felin Pony 122 19 

Polish Konik 48 2 

Hucul horse 50 0 

Arabian 11 2 

Malopolski horse 49 1 

Shetland Pony 31 2 

Total 311 26 

 

We tested a structural analysis aimed at assigning individuals to clusters identified using a 

Bayesian algorithm to determine whether they corresponded to the number of breeds. Ten 

independent simulations for each of K = 2 to K = 8 were used to identify the most likely K 

describing our data set. In the structural analysis, four (and five in the second scenario) 

inferred clusters best suited the data set, considering the highest ∆K values. The optimal 

value was estimated as K = 4 (Figure 1). The Felin Pony was clustering with purebred 

Arabian, as well as Malopolski horse and Shetland Pony. 

 
Figure 1. Structural analysis for K = 4 of Felin Pony and five founding breeds. 1 - Felin 

Pony, 2 - Polish Konik, 3 - Hucul horse, 4 - Arabian, 5 - Malopolski horse, 6 - Shetland Pony 

 

Structure analysis identified K = 4 as the most likely number of clusters. At this level, Felin 

Pony (population 1) grouped with Arabian (population 4), suggesting a shared major genetic 

component between the two populations. In contrast, Malopolski horse (5) and Shetland 

Pony (6) showed similar membership profiles and clustered together. The clustering pattern 

is consistent with the Felin Pony origin and explains its lower assignment success in 

GenAlEx (19 individuals assigned to other populations), likely reflecting ancestry among 

individuals and participation of founder breed gene pools. 

 

Discussion & Conclusions 
The present study constitutes the first molecular genetic characterization of the Felin Pony 

breed based on microsatellite markers recommended by ISAG. As a young, synthetically 

created population, the Felin Pony represents an interesting model for analysing the early 

stages of breed formation, genetic diversity retention, and the emergence of population 

structure under controlled breeding conditions. 

The Felin Pony population showed relatively high levels of genetic diversity, as reflected by 

the mean number of alleles (Na = 7.882), effective number of alleles (Ne = 4.649), and 

heterozygosity values (Ho = 0.764; He = 0.762). These values are comparable to the 

founders' breeds included in the study. The close correspondence between observed and 

expected heterozygosity suggests an absence of strong inbreeding effects at the population 

level. 
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Such relatively high diversity is expected in a newly formed breed with a composite origin, 

where alleles from multiple founder populations are still segregating. The genetic variability 

observed in Felin Pony can therefore be regarded as a positive feature. At the same time, the 

results suggest that the process of genetic consolidation has not yet been completed, 

consistent with the breed's short history of the breed and ongoing development. This 

hypothesis will be verified in future analyses of Felin Pony.  

The population assignment analysis revealed that the Felin Pony showed the lowest 

assignment success to its own population compared with the reference breeds. Although the 

majority of individuals (86.5%) were correctly assigned, a noticeable proportion of animals 

showed genetic affinities with other populations. This reduced assignment accuracy does not 

indicate poor data quality, but rather reflects the synthetic origin of the breed and the still-

incomplete genetic differentiation from its founder breeds. 

Population assignment outcomes for Felin Pony individuals to other breeds, particularly 

Arabian, Malopolski, or Shetland Pony, likely reflect retained ancestral genetic components. 

This finding is consistent with historical breeding records and supports the validity of the 

molecular results. 

Bayesian clustering showed Felin Pony individuals clustered primarily together with Arabian 

horses, while Malopolski horses and Shetland Ponies formed another shared cluster. This 

pattern is highly informative and biologically meaningful; it reflects the use of the genetic 

material of the founder breeds and is coherent with the population assignment analysis 

results. The observed clustering pattern confirms that the Felin Pony gene pool is a mosaic of 

several founder breeds, with Arabian-related ancestry appearing to be a dominant component 

at the current stage of breed formation. 

In conclusion, the Felin Pony population currently exhibits high genetic diversity and limited 

inbreeding. This study presents our preliminary analysis results and requires further 

investigation and verification in larger populations per breed. And also adding the individuals 

of Welsh Pony breed population. Further research would include more individuals in every 

breed and to adequately describe of Felin Pony horse. 
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