
Pigeon breeding is a long-established activity, with archaeological and written evidence dating
back thousands of years. Hungarian pigeon breeding has been influenced from several directions
in the past, as several trade routes crossed the historical Hungary. Therefore, the ancestors of
today’s breeds probably originate partly from the East and partly from the West. The Turkish
conquest left a large number of diverse pigeon breeds in Hungary, and pigeons from Russia also
arrived in the Carpathian Basin through Polish mediation. Pigeons were introduced from the West
thanks to Danube sailors. Seven species with one sample each of family Columbidae were collected
via random sampling from different districts of Hungary to carry out this study.  
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INVESTIGATING THE GENETIC DIVERSITY OF SQUAB PIGEON BREEDS
USING MITOCHONDRIAL DNA COI REGION  

1. Introduction

2. Material and method

Between 2018 and 2019, collected
from the wing vein 
Blood samples were stored at -20 C˚ 
DNA purification: Zsolnai & Orbán,
1999
Sequencing were performed by the
Macrogen company
Analysis: ClustalW, MEGA11, DnaSP 6,
Arlequin 3.5.2.2, Network 5.0.1.1  

PCR 
reaction7.2 µl distilled water

3 µl dNTP (2mM)
6 µl 10x DreamTaq Flexi Buffer 1.2 mM
6 µl MgCl 2 (25 mM)
0,6 µl 1 pmol/µl reverse primer 25 nmol
0,6 µl 1 pmol/µl forward primer 25 nmol
0,6 µl DreamTaq Flexi DNA Polymerase 1000 unit
6 µl 100 ng/µl isolated gDNA
Used primer: Awan et al., 2013
We used mtDNA COI region at 540 bp length

PCR reaction mixture in 30 µl reaction medium:

The PCR reaction conditions were as follows:
94°C 4:00 min
94°C 1:00min
56°C 1:00 min              35x
72°C 1:00 min
72°C 10:00 minutes
10°C ∞

3. Results
The haplotype diversity values were high in all cases, while the nucleotide diversity values were generally considered low. For nucleotide
diversity, the International group shows higher values (π=0.3364 ± 0.0793) compared to the Hungarian group (π=0.2887 ± 0.0699) (Table 1). The
Hungarian Giant Pigeon showed the lowest nucleotide diversity (0.1305 ± 0.0187) and the King showed the highest nucleotide diversity (0.3785 ±
0.1382). Table 2. shows a pairwise comparison of the Fst values of the pigeon breeds tested. Overall, the values obtained are very low, which
may indicate that there are not that many differences between the populations. However, it can be clearly seen that the Hungarian Cropper is
quite distinct from the Salonta pigeon (-0.14801), the Mondain (-0.12267), and the Runt pigeon (-0.12240). It can also be seen that the Salonta
pigeon is distinct from the Mondain (-0.12033) and the Runt pigeon (-0.13916), which is used as an outgroup. In this comparison, it is clear to
see that besides King, Mondain is also relatively distinct from the native Hungarian breeds. Table 3., shows the results of the molecular analysis
of variance (AMOVA). In both clustering criteria, we obtained extremely high values within populations (breeds: 105.58; grouping by origin
type: 102.01) but not between populations, which means that genetic differentiation is typical between breeds. In both cases, negative values
were obtained between populations, suggesting that there is no genetic structure between the populations.

4. Conclusion
In the study, we assessed the genetic diversity and genetic structure of Hungarian populations of different squab pigeon breeds,
and the extent to which international breeds influence the genetic stock of Hungarian breeds. Although there is no significant
difference between Hungarian and foreign breeds based on the source of variance, King, Mondain and Hungarian Cropper
showed a greater distance from the other breeds based on the FST value per pair and Nei genetic distances. In conclusion, our
mtDNA COI region can be effectively used to assess the genetic diversity and genetic structure of Hungarian pigeon breeds and
other domestic pigeon populations. 

Figure 1. Neighbor-
Joining dendogram of

haplotype relationships
(MEGA 11)

Table 3. The result of the AMOVA test for groupings based on different criteria

Table 1. Diversity indices of the studied groups



Table 2. Pairwise comparison based on Fst values for all breeds
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Figure 2. Median-Joining Network diagram of haplotype relationships

Figure 2. shows the relationships between the haplotypes of the varieties studied and the
haplotypes of other geographical regions. It can be seen that the haplotypes of

Hungarian varieties are mixed with those of Central European haplotypes and the
Central Asian region, which is considered to be the centre of domestication. 
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