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Introduction

Domestic chicken (Gallus gallus domesticus) is one of 
the earliest domesticated animals. According to modern 
comparative studies on the genome of domestic hens from 
Asia, Africa and Europe, the four species of wild hens, and the 
common pheasant, it can be concluded that the domestication 
of the chicken from the Red junglefowl occurred around 
8000 years ago (Laval et al., 2020). It is also one of the most 
widespread domestic animals in the world. Poultry is the fastest 
growing agricultural sub-sector (Mottet and Tempio, 2017). In 
2020, about 100.6 million tons of meat (USDA, 2021) and 
about 83.5 million tons of eggs were produced (FAOSTAT, 
2021). The increase in world production of poultry meat and 
eggs is mainly related to poultry, which shows a significantly 
better transformation of feed and food waste into a product 
and protein source among domestic animals (Vaarst et al., 
2015). On the other hand, broiler and egg production put less 
pressure on the depletion of the groundwater resources and 
pollution of the surface water resources, compared to other 
dominant species of domestic animals (Mourad et al., 2019). 
Poultry meat production also shows the lowest impact on the 
environment compared to pork and especially beef (De Vries 
and de Boer, 2010). These factors will increasingly influence the 

development of this sub-sector of animal husbandry. Given the 
growing global population, rising incomes and urbanization, the 
projected expectations are for continued growth in the global 
poultry sector (Mottet and Tempio, 2017). Poultry production in 
developed countries is concentrated in industrial farms, where 
modern high-yielding egg-laying and meat-producing hybrids 
are used. However, lower-income countries rely mainly on 
indigenous chicken breeds grown under primitive conditions 
(Pym, 2013). These local breeds have been kept for many 
years in a particular area and are adapted to local conditions, 
as in some countries in Africa and Asia they constitute over 
80% of the domestic hen population (Sørensen, 2010). Apart 
from being productive, hens are also used as ornamental, 
exhibition and sport birds (Lukanov, 2017). Domestic chickens 
are also used in a number of fields of science, such as brain 
science and behavioural biology, infectious disease medicine, 
developmental biology, genetics, evolutionary developmental 
biology, etc. (Nunome et al., 2019). According to Domestic 
Animal Diversity Information System (DAD-IS, 2021), there are 
2408 breeds of poultry in the world, most of which are local 
breeds of domestic chicken. Of all the poultry, chickens have 
the highest number of breeds at risk of extinction (FAO, 2015). 
The bantam chicken breeds group representatives are part of 
this huge genetic diversity. These small chickens are used not 
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only for decoration but also for hatching eggs, including exotic 
bird species (Cozzi et al., 2017; Lukanov, 2017).

Three local bantam chicken breeds are bred in Bulgaria, 
one of which resembles the only Turkish Bantam breed – 
Ispenc (TR İspenç), which is called Southwestern Bulgarian 
dzhinka (BG Yugozapadnobalgarska dzhinka) (Lukanov and 
Pavlova, 2021). Both breeds are characterized by the presence 
of a rose comb, beard and well-developed shank-feathering 
with vulture hock. The main anatomical difference between 
them is the presence of 5th finger in Ispenc (Özdemir, 2019а), 
while in the Southwestern Bulgarian dzhinka the number of 
fingers is normal (Lukanov and Pavlova, 2021). Of the known 
breeds of hens, there are no others with a similar combination 
of mutational traits: dwarfism, rose comb, beard with muffs 
and shank-feathering. The Belgian breeds Barbu d’Anvers 
and Barbu d’Uccle are similar in appearance, but the first one 
has no sign of shank-feathering, while the second one has 
a single comb type (EE, 2016). Turkey and Bulgaria are two 
neighboring countries that have a strong historical connection. 
It is based on the free movement of people and animals for 
several centuries, on the one hand, when Bulgaria was part of 
the Ottoman Empire - Ottoman Bulgaria. On the other hand, 
the turbulent relations between Bulgaria and Turkey in the XX 
century are also subject to the movement of large masses of 
people between the two countries, as the last major migration 
was in the 1980s (Vasileva, 1992). In this connection, a historical 
relationship between the two breeds cannot be excluded. The 
development of ornamental and exhibition poultry farming 
in both countries has made a significant progress in the last 
decade, which is associated with the introduction of a number 
of breeds in both countries and the development of organized 
poultry farming (TSHF, 2016; Lukanov, 2017). This is inevitably 
associated with the influence of some breeds on local ones 
used to reinforce certain phenotypic traits. So far, independent 
morphological and morphometric studies have been conducted 
on each of the two breeds – Ispenc (Özdemir, 2019а) and 
Southwestern Bulgarian dzhinka (Lukanov and Pavlova, 
2021), without conducting a direct comparison of some basic 
phenotypic characteristics.

The aim of the study is to compare some of the main 
morphological and morphometric features of the Ispenc 
(Turkey) and Southwestern Bulgarian dzhinka breeds.

Material and methods

The study was conducted on 15 roosters and 25 hens of 
each of the two breeds – Ispenc и Southwestern Bulgarian 
dzhinka (SWBD). For this purpose, typical sexually mature 
representatives of both breeds were selected. The study of the 
representatives of the Ispenc breed was conducted in Central 
and Western Turkey (the area of the cities of Izmir, Antalya, 
Istanbul, Ankara and Afion), and that of Southwestern Bulgarian 
dzhinka in Banya village, Blagoevgrad Province, Southwestern 
Bulgaria. The average age of Ispenc roosters and hens was 15 
and 18 months, respectively, and of Southwestern Bulgarian 
dzhinka - 20 and 22 months. For uniformity in morphometric 

analysis, the same procedure was followed.
The following morphological characteristics were monitored:
- Phenotypic assessment of comb type, beard/muffs 

development, foot feathering development, and toes number.
- Live body weight (kg). The study was conducted on 

male and female birds through individual measuring of live 
weight. For this purpose, a technical scale with precision of 0.1 
g was used.

- Body dimensions. They were measured during the live 
weight control, used procedure described by Özdemir (2019а), 
in the following order: back length (cm); breast width (mm); 
wingspan (сm); shank length (mm); comb length (mm); comb 
width (mm); ocular length (mm); beak length (mm); beak width 
(mm); wattles length (mm); wattles width (mm); skull length 
(mm); skull width (mm).

Statistical analysis was performed via statistical software 
IBM® SPSS® Statistics (V26). Due to the study’s specifics, data 
for mean (m) and standard error of mean (SEM) values were 
included as well. The male/female differences were considered 
statistically significant at p<0.05, using Student’s t-test, if the 
data were normally distributed.

Results and discussion

Figures 1 and 2 present representatives of both sexes 
of the breeds Ispenc and Southwestern Bulgarian dzhinka. 
Both the study and the attached photographic material 
of typical representatives of the two breeds confirm the 
presence of the characteristic mutational traits of these 
breeds, described in the available literature (TSHF, 2016; 
Özdemir, 2019а; Lukanov and Pavlova, 2021). The main 
difference is the presence of polydactyly (5th finger) in the 
Turkish breed Ispenc, found in all studied individuals (Table 
1). In contrast, all tested representatives of the Southwestern 
Bulgarian dzhinka breed had a normal number of toes - 4. 
Representatives of the Ispenc breed showed better shank-
feathering, especially in female birds. The development 
of the beard in both breeds is from moderate to excellent, 
better represented in females. The type of the comb is rose, 
with a well-formed spike, protuberances, following the line of 
the head in both breeds, while in Ispenc it is slightly better 
developed and with coarser protuberances. Visually, a slightly 
larger and taller body is observed at Ispenc, compared to the 
Bulgarian breed of hens. This is reflected in the significantly 
higher average live weight (p<0.001) reported for Ispenc 
compared to the Southwestern Bulgarian dzhinka (Figure 
3). The measured average live weight in the Turkish and 
Bulgarian breeds is 0.759±0.012 kg against 0.610±0.014 kg 
in roosters and 0.605±0.013 kg and 0.502±0.005 kg in hens, 
respectively. The reported differences in the roosters of the 
two breeds are 2.54% larger than in the hens. Comparing the 
results reported in the current study on the basis of a previous 
detailed morphometric study on the breed Ispenc (Özdemir, 
2019а), it can be said that they are comparable. Another article 
(Özdemir, 2019b) indicates lower values of live weight in 
Ispenc, bringing it closer to those reported in this study for the 
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Southwestern Bulgarian dzhinka breed. The average values 
of this parameter for the Bulgarian breed are comparable with 
those presented earlier by Lukanov and Pavlova (2021). The 
live weight of the Southwestern Bulgarian dzhinka is close to 
the standard for another Bulgarian breed of hens - Bregovska 
dzhinka (Mihaylov, 2018). Comparing the two tested breeds 
with the Barbu d’Anvers and the Barbu d‘Uccle, in which the 
live weight is the same according to the current European 
standard (EE, 2016), 700 g for roosters and 600 g for hens, 
respectively, we can summarize that our average values for 
the Ispenc breed are comparable, and the Southwestern 
Bulgarian dzhinka shows lower values on this basis.

Figure 1. Ispenc chicken breed (left - rooster; right – hen)

Figure 2. Southwestern Bulgarian dzhinka (left - rooster; 
right – hen)

Figure 3. Live body weight in Ispenc and Southwestern 
Bulgarian dzhinka (SWBD) chicken breeds

In terms of the main body dimensions, back length, 
wing span and leg length, the Ispenc breed showed 
statistically significant higher average values (p<0.01) 
compared to the Southwestern Bulgarian dzhinka (Table 
1). The most obvious differences are in the length of the 
back, where the difference between the two breeds is 
17.83% in roosters and 20.46% in hens (p<0.001). In 
female birds a significantly higher interbreed difference 
in terms of leg length compared to males was observed, 
23.81% and 9.95%, respectively. The results obtained 
by us for all three body dimensions are in accordance 
with those presented earlier in the Ispenc breed 
(Özdemir, 2019а) and Southwestern Bulgarian dzhinka 
breed (Lukanov and Pavlova, 2021). The Southwestern 
Bulgarian dzhinka showed comparable and even 
tendency to higher values of the breast width (p>0.05), 
compared to Ispenc breed. This can be explained by the 
very well-developed chest area and the seemingly wider 
body of the Bulgarian breed (Figure 2). The obtained 
results are comparable to those previously presented for 
this parameter in both breeds (Özdemir, 2019а; Lukanov 
and Pavlova, 2021).

Table 1. Body measurements and some morphological characteristics in Ispenc and Southwestern Bulgarian dzhinka (SWBD) 
chicken breeds

Parameter Ispenc SWBD Difference Ispenc 
to SWBD, %

Ispenc SWBD Difference Ispenc 
to SWBD, % male male female female

Back length, cm 11.93±0.06 9.81±0.19 17.83a 11.06±0.07 8.80±0.11 20.46a

Breast width, mm 63.65±0.31 64.47±1.75 -1.28 56.74±0.80 56.92±0.91 -0.32
Wingspread, cm 60.30±0.33 57.60±0.46 4.49a 54.50±0.56 49.96±0.31 8.34a

Shank length, mm 59.52±0.21 53.60±1.80 9.95b 57.12±0.55 43.52±1.12 23.81a

Number of toes 5 4  5 4  
Shank-feathering Yes Yes  Yes Yes  
Beard Yes Yes  Yes Yes  
Comb type Rose Rose  Rose Rose  

*a- p<0.001; b- p<0.01
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Table 2 presents the morphometric characteristics 
concerning the head and its formations in the two tested breeds. 
An interesting point is that in hens the differences between the 
two breeds in all studied parameters are in favour of the breed 
Ispenc, as all without skull width were statistically significant 
(p<0.01). Unlike females, in roosters distinct interbreed 
differences were observed in the parameters comb width and 
beak length (p<0.001). The main differences between the two 
breeds are related to the better development of the comb in 
Ispenc, more clearly distinguishable in female birds in both 
its dimensions - length and width. The greater interbreed 
differences in the size of wattles in hens can be explained by 

the degree of development of the beard, the better developed 
it is, the less developed these skin formations will be (Lukanov, 
2017). In roosters, there is a tendency towards larger head sizes 
in both dimensions - length (by 4.89%) and width (by 7.42%) in 
the Southwestern Bulgarian dzhinka in comparison with Ispenc. 
In contrast, in hens the trend is reversed - the representatives of 
Ispenc showed higher values on both parameters, with proven 
differences in terms of skull length (p<0.001). Özdemir (2019a) 
in Ispenc and Lukanov and Pavlova (2021) in the Southwestern 
Bulgarian dzhinka presented similar results with regard to the 
morphometric traits tested in this study concerning the head of 
the two breeds of chickens. 

Table 2. Head measurements in Ispenc and Southwestern Bulgarian dzhinka (SWBD) chicken breeds

Parameter Ispenc SWBD Difference Ispenc 
to SWBD, %

Ispenc SWBD Difference Ispenc 
to SWBD, % male male female female

Comb length, mm 46.86±0.30 45.03±1.81 3.9 45.03±1.81 25.40±0.95 43.6a

Comb width, mm 21.56±0.23 14.93±0.95 30.75a 14.93±0.95 7.58±0.40 49.24a

Ocular length, mm 10.75±0.22 11.40±0.24 -6.04 11.40±0.24 9.52±0.12 16.49a

Beak length, mm 17.63±0.23 15.20±0.49 13.81a 15.20±0.49 13.68±0.25 10b

Beak width, mm 10.41±0.12 10.27±0.19 1.33 10.27±0.19 8.28±0.19 19.35a

Wattle length, mm 14.87±0.16 14.40±1.08 3.15 14.40±1.08 3.14±0.84 78.19a

Wattle width, mm 11.53±0.18 12.40±0.94 -7.56 12.40±0.94 2.24±0.58 81.94a

Skull length, mm 42.96±0.36 45.07±0.64 -4.89 45.07±0.64 41.94±0.58 6.94a

Skull width, mm 24.33±0.24 26.13±0.24 -7.42 26.13±0.24 25.76±0.28 1.43
*a- p<0.001; b- p<0.01

Conclusion

The current study and the comparison with the previously 
made morphological and morphometric studies on the breeds 
Ispenc (Turkey) and Southwestern Bulgarian dzhinka give us 
a reason to assume that despite the many points of contact 
both geographically and historically, and in relation to some 
phenotypic features, the two breeds show serious differences 
of basic morphological characteristics. The most obvious 
differences are in the bird type, live weight and number of toes. 
Ispenc are larger, with a higher body, higher live weight and 
the presence of polydactyly, compared to the representatives of 
the breed Southwestern Bulgarian dzhinka. A serious addition 
to the phenotypic study between the two breeds would be 
the conduct of a comparative genetic analysis to show the 
phylogenetic relationships between them.

Аcknowledgements

The authors are grateful to the breeders of the Ispenc 
and Southwestern Bulgarian dzhinka breeds from Turkey and 
Bulgaria, without whose assistance this study would not have 
been possible.

References 

Cozzi MC, Colombo E, Zaniboni L, Madeddu M, Mosca F, 
Strillacci MG, Longeri M, Bagnato A and Cerolini S, 2017. 

Phenotypic and genetic characterization of the Italian bantam 
chicken breed Mericanel della Brianza. Livestock Science, 205, 
56-63. doi:10.1016/j.livsci.2017.09.013
DAD-IS, 2021. Domestic Animal Diversity Information System. 
FAO, Rome, Italy. 
from: http://www.fao.org/dad-is/data/en/
De Vries M and de Boer IJ, 2010. Comparing environmental 
impacts for livestock products: a review of life cycle 
assessments. Livestock Science, 128, 1-11. doi: 10.1016/j.
livsci.2009.11.007
EE, 2016. Rassegeflüegel - Standard für Europa in Farbe. 
Ergänzungslieferungen der Jahre 2016. Bund Deutscher 
Rassegeflügelzüchter e.V.Germany, Berchem/Luxembourg 
(Ge).
FAO, 2015. The Second Report on the State of the World’s 
Animal Genetic Resources for Food and Agriculture (eds. B.D. 
Scherf and D. Pilling). FAO Commission on Genetic Resources 
for Food and Agriculture Assessments, Rome.
FAOSTAT, 2021. Eggs, hen, in shell - World. The Food and 
Agriculture Organization. 
from: http://www.fao.org/faostat/en/#data/QL
Lawal RA, Martin SH, Vanmechelen K, Vereijken A, Silva P, 
Al-Atiyat RM, Aljumaah RS, Mwacharo JM, Wu DD, Zhang 
YP, Hocking PM, Smith J, Wragg D and Hanotte O, 2020. 
The wild species genome ancestry of domestic chickens. BMC 
Biology, 18, 13. doi: 10.1186/s12915-020-0738-1
Lukanov H, 2017. Exhibition and ornamental poultry breeding. 
Kota Publ. house, Stara Zagora, Bulgaria (Bg).



249

Lukanov H and Pavlova I, 2021. Morphological and 
morphometric characterization of Bulgarian local chicken breed 
- Southwestern Bulgarian dzhinka. Agricultural Science and 
Technology, 13, 147-151.
Mihaylov M, 2018. Bulgarian pigeon and chicken breeds. Tsian 
EOOD, Sofia, Bulgaria (Bg).
Mottet A and Tempio G, 2017. Global poultry production: 
current state and future outlook and challenges. World’s 
Poultry Science Journal, 73, 245-256. doi: 10.1017/
S0043933917000071
Mourad R, Jaafar HH and Daghir N, 2019. New estimates of 
water footprint for animal products in fifteen countries of the 
Middle East and North Africa (2010-2016). Water Resources 
and Industry, 22, 100-113. doi: 10.1016/j.wri.2019.100113
Nunome M, Kinoshita K, Ishishita S, Ohmori Y, Murai A and 
Matsuda Y, 2019. Genetic diversity of 21 experimental chicken 
lines with diverse origins and genetic backgrounds. Experimental 
animals, 68, 177-193. doi:10.1538/expanim.18-0139
Özdemir D, 2019а. Some morphological characteristics of 
İspenç roosters and chickens. Journal of Natural and Applied 
Sciences, 23, 155-162 (Tr).
Özdemir D, 2019b. Miniature fancy chicken breed of Turkey: 
İspenç. In: Proceeding of the 1st International Congress of 

Alternative Poultry and Ornamental Birds-2019, Antalya, 
Turkey, 28 (Tr).
Pym, 2013. Poultry genetics and breeding in developing 
countries. Poultry Development Review, FAO. 
from: http://www.fao.org/3/al725e/al725e.pdf
Sørensen P, 2010. Chicken genetic resources used in 
smallholder production systems and opportunities for their 
development. Smallholder Poultry Production, FAO, Rome.
TSHF, 2016. Turkey Ornamental Chickens and Garden Animals 
Federation. TSHF brochure for EE Meeting 24th to 28th of May, 
2017 in Eger/Hungary.
USDA, 2021. Livestock and Poultry: World Markets and Trade. 
United States Department of Agriculture / Foreign Agricultural 
Service. Global Market Analysis, April 2021. from: https://apps.
fas.usda.gov/psdonline/circulars/livestock_poultry.pdf
Vaarst M, Steenfeldt S and Horsted K, 2015. Sustainable 
development perspectives of poultry production. World’s 
Poultry Science Journal, 71, 609-620. doi: 10.1017/
S0043933915002433
Vasileva D, 1992. Bulgarian Turkish Emigration and Return. 
The International Migration Review, 26(2), Special Issue: 
The New Europe and International Migration, 342-352. doi: 
10.2307/2547061


