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Present situation

• The native breeds & populations are facing a severe 
risk of extinction due to socio-economic shifts

• Genetic erosion is accelerated by crossbreeding with 
commercial cosmopolitan breeds

• Represent unique reservoirs of genes adapted to 
harsh, marginal environments

• Urgent need for genome-wide analysis to define 
objective conservation priorities
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In this map by Marleen Felius (2014) 
the 3 routes of domestic cattle 
expansion: the Danube route, the 
African route and the 
Mediterranean route. 
Cyprus and Greece, are closely 
located to the core region of the 
domestication of cattle, i.e. in the 
near East. The two countries 
represented an important crossroad 
for the dispersion of human groups 
and their herds from Anatolia 
towards Europe in the ancient 
world.

Neolithic expansion of domesticated cattle (Bos taurus) in Europe through 
various routes

: Early signs of domesticated
cattle in Europe are bones found
in Thessaly, Greece (8,500 years
ago)

• From almost the Neolithic period throughout prehistoric times, the 

Antiquity, the Roman, Byzantine and Ottoman empires up to nearly 100 

years ago, this area has been characterized by the free movement of 

people and animals

• Common breeding practices were followed by farmers throughout the 

Balkan region as the seasonal movement of herds  (transhumance)

• Centuries of transhumance and isolation, natural selection and low 

selective breeding led to the formation of a significant number of well 

adapted local “strains”, of many native cattle breeds

Southern Balkan peninsula
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adapted local cattle “strains” / native cattle 
breeds

• The breeding and rearing practices associated with these local “strains” differ 
substantially from those of high-yield breeds: 

(i) Relatively undifferentiated / very low artificial selection pressure 

(ii) Pedigree records are incomplete or non-existent 

(iii) Breeding associations either do not exist or were established recently and are focused on the 

conservation

(iv) No systematic and standardized records of breed characteristics 

(v) the necessary infrastructure for such registration is rudimentary 

(vi) Consequently, there are no classic breed standards, but a breed is usually defined by its origin.

adapted local cattle “strains” / native cattle 
breeds
• Therefore, the local native cattle of Southeast Europe do not meet all the 

criteria to be classified as breeds.

• These local breeds have been at constant risk, particularly since the 1970s. 

• In fact, in some extreme cases, the current population size of certain local 

breeds consists of only a few animals. 

• This is a global trend that broadly reflects the situation of Greek & Cyprus 

native cattle.
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Geographical distribution of Greek native cattle breeds 

Papadopoulos, 1934

Present Condition Breed

Not at riskBrachyceros

Endangered Katerini (Podolian)

EndangeredSykia (Podolian)

CriticalKea (island)

Extinct Tinos (island)

ExtinctAndros (island)

ExtinctCorfu (island)

ExtinctMessara Crete (island)

ExtinctChios  (island)

In 1934, 9 native cattle breeds were reported in Greece. 
Nowadays, five of them are considered extinct (Tinos, 
Andros, Chios, Corfu, Messara Crete). Τhe Brachyceros
type in the Middle of the 20th century predominated as a 
draft animal throughout the mainland and in Crete. 
The steppe type, with a heavier body, was found in the 
plains of Thessaly and central Macedonia as a draft 
animal, too. 
The improved type (purebred exotic or crossbred animals)
located around the urban centers, was used for milk and 
meat production. 

The now-extinct 
island breeds as 
well as the critical 
Kea cattle played an 
important role in 
the local 
economies. 
These island breeds 
were used for dual 
production 
purposes, for milk 
production, and as 
draft animals.

Demographic data of native cattle breeds from Greece & Cyprus (2023)

DAD-IS: Domestic Animal Diversity Information Systems

DAD-ISRisk status HerdsfemalesmalestotalBreed

✓Not at Risk (FAO - National level)17312476328215758Brachyceros
✓Endangered (FAO - National level)811494691618Katerini
✓Endangered (FAO - National level)1414075001907Sykia
✓Critical (FAO - National level)125227Kea
No dataEndangered (Amalthia Network)1~250Rodope
No dataEndangered (Amalthia Network)2~150Prespa
No dataCritical (Amalthia Network)

6287~35Crete Mountain

No dataCritical (Amalthia Network)3284~32Agathonisi
No dataCritical (Amalthia Network)2205~25Nisyros
No dataCritical (Amalthia Network)3106~16Kastelorizo
✓Endangered (FAO - National level)788422861202Cyprus
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2018: the start of a collaboration on native cattle populations of Greece 
and Cyprus among AUA, LMU, Amalthia-Network, SAVE-European 
Network & Breeders’ Association of Greek Brachyceros

• AUA (Agricultural University of Athens): 
Department of Animal Science 

• LMU Munich: Population Genomics 
Group

• Amalthia - Network (Greek)
• SAVE - European network &
• Breeder’s Association of Greek 

Brachyceros cattle

• The goal was the study of genomic diversity and population structure as a prerequisite 
for the conservation of native Cattle breeds and populations of Greece and Cyprus, 
due to the lack of pedigree data.

Objectives of the Study of Greek & Cypriot native cattle breeds/populations 

based on SNPs

1. The estimation of the neutral genetic diversity

2. Assessment of the different sources of genetic variation, the level of
genetic differentiation of native breeds

3. Prediction of the admixture patterns of the highly selected breeds with the
not improved/heterogeneous native breeds from Greece and Cyprus

4. To build an objective basis for the implementation of conservation 
programs for breeders' associations and national and international
organizations, as a perspective solution to the uncontrolled mating and
interbreeding of certain native breeds at high risk of extinction

9

10



ERFP Documentation and Information 
Working Group

May 2026

Greek Brachyceros breed
(n=116)
Prespa cattle (n=10)
Rodope cattle (n=12)
Katerini breed (n=20)
Sykia breed (n=16)

Kea breed (n=97)
Agathonisi cattle (n=6) 
Crete (mountain) cattle 
(n=11) 
Kastelorizo cattle (n=4) 
Nisyros cattle (n=7)
&
Cyprus cattle (n=5)

Sampling sites of 10 Greek + 1
Cyprus breeds (11 breeds)/
285 individuals

Of the above 285        to 185 most 
unrelated and purebred 
individuals

High resilience to harsh environments 
Some of them with small stature (Greek Brachyceros)
Low productive traits / important in the local economies

Photo: I. Bizelis

Photo: I. Bizelis

Photo: A. Tsaprailis

Photo: D. Dimos

Photo: P. Koutsouli
Photo: I. Kazoglou
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Photo: I. Bizelis

Photo: I. Bizelis

Photo: I. Bizelis

Photo: St. Dellepiane
Photo: St. Dellepiane

High resilience to harsh 
environments 
Small stature/ Low productive traits / 
important in the local economies

Iberian 

French

Northwest 

Anatolian
Busha

Alpine

Tyrrenian

East Podolian

Greek & Cyprus

• The Greek and Cypriot 
native cattle populations 
were compared with 104 
international breeds 
using more than 46,000 
single nucleotide 
polymorphisms 
(SNPs)[BovineSNP50 
Beadchip, Illumina]

• 2858 individuals / 114 
cattle breeds / 9 
geographic groups plus 
YAK, GIR, N’ Dama as 
outgroups
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Allelic Richness (AR)

Island breeds

Brachyceros

Prespa
Katerini, 

Sykia

Rodope

Angus

Holstein

Limousin

An unbiased measure of allelic 
diversity, adjusted for breed 
sample size.
As we move away from the 
center of domestication the AR
decreases more pronouncedly.
The highest AR values (dark 
green) in the Anatolian, most 
Buša.
It follows the Greek Brachyceros, 
some breeds from Southern Italy 
& Sardinia. 
The lowest AR  values in the 
Greek island breeds.
The Rodope and Cypriot cattle 
take the lowest values among 
Greek breeds like other isolated 
breeds (for example the Angus).

Inbreeding coefficient (F)

The inbreeding coefficient F was calculated from the diagonal elements of a genome wide 
relationship matrix
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The group of Greek island populations and Cyprus cattle breed showed  
high levels of inbreeding 

The Buša and Alpine groups presented the lowest level of inbreeding
The Crete (mountain type) cattle population had the highest inbreeding 

value
 Isolated cosmopolitan breeds of the Northwest geographic group 

(Guernsey, Jersey, Hereford, Shorthorn) had high F values 
Greek
group
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French
Agathonisi

Supervised cluster method: Nei’s Genetic Distances

Greek
Brachyceros

GIR YAK

• In the left part: Breeds of the central and west Europe.
• In the right part: The Balkans, the Anatolian breeds and 

the outgroups (African N’ dama, Gir (Bos indicus) & Yak.
• The Cyprus cattle, Agathonisi, Kastelorizo and Anatolian 

breeds were close to the Bos indicus. 
• Interestingly, the Greek Brachyceros is positioned within 

the cluster of the purest Buša breeds. 
• Katerini and Sykia (Greek Podolian) were between the 

Τurkish Grey (TRG) and the Italian Podolic breeds. 

• The KEA was the only Greek breed grouped with some breeds from the Alpine geographic 
group, because of the crossing that took place between native Greek cattle in Kea Island 
and Schwitz during the creation of the breed.

• Long branches in all small and isolated Greek breeds (Crete, Agathonisi, Kastelorizo, Nisyros
and Rodope.

Unsupervised cluster method: Admixture Analyses for 2,779 individuals

Buša breeds

G
reek breeds

Anatolian breeds

Northwest breedsAlpine

The Greek, the Anatolian and mainly Buša from Bulgaria, 
North Macedonia, Kosovo, and Serbia showed a high level 
of complex admixture

All highly selected and artificially isolated breeds formed their own cluster. This was also observed for inbred small sized
mainland population like Rhodope and Bosnian Buša breed. The individuals of Kea and Cyprus formed their own cluster.
The Cyprus cattle breed is a stabilized population while the Kea breed is a population that in all analyzes deviates from the rest
of the Greek breeds.
An influence of the Alpine BBV with the red color is observed, in the individuals of Podolic Sykia, Nisyros, Kea and some
animals of Prespa cattle.

17

18



ERFP Documentation and Information 
Working Group

May 2026

Detection of Bos Indicus introgression (D-Statistics analysis) (Patterson et al., 2012)

Kea

Agerolese
Sarda-Bruna

Sarda

Mucca Pisana

Southeast to 
Northwest 
gradient of Bos 
indicus 
introgression. 
Significant D-
statistics are 
plotted as red 
spots

Historical taurine–
indicine admixture 
was confirmed 
across most cattle 
breeds originating 
from Anatolia, 
Cyprus, Greece, 
and Southeast 
Europe, as well as 
most Central and 
South Tyrrhenian 
breeds. However, 
the Kea, 
Agerolese, Mucca
Pisana, Sarda, and 
Sardo-Bruna 
breeds deviate 
from this broad 
geographic trend 
due to genetic 
influence from the 
Alpine group.

• Migration of cattle from Southwest Asia to Northwest Europe resulted to a
clear decline of autosomal diversity & of Bos Indicus introgression

• Diversity reduction is more severe in island breeds than mainland ones

• The Greek Brachyceros breed maintains high levels of genetic diversity

• The Podolic or Steppe breeds (Katerini and Sykia) retain significant levels of 
allelic richness despite their small size

• A substantial proportion of the genetic diversity observed across all Greek 
and Cypriot cattle breeds can be directly attributed to historical Bos indicus
introgression.

Main results of genomic analyses 
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Conclusions of the study

• The Cypriot & Greek breeds show historical and recent admixture events —
linking them to Near Eastern domestication routes

• Island breeds suffer from severe loss of genetic diversity due to declining 
population size, bottleneck effect, genetic drift and inbreeding

• Despite crossbreeding pressure, some native breeds maintain remarkably 
high genetic diversity compared to commercial continental breeds

• This genetic diversity makes them promising candidates for sustainable 
farming in marginal environments under future climate change scenarios

 Identification of the crossbred individuals (at different levels)

[here we refer to crossbreeding with animals from geographically distant, 

high-yielding breeds, rather than crossbreeding with animals of other 

native breeds (historically related and geographically neighboring)]

 Exclusion of admixed animals from the breeding plan

 Estimation of inbreeding coefficient of the population

 Manage a plan of matings to avoid breeding between relatives, to 

keep inbreeding levels as low as possible

How the above genomic findings could be used in a conservation plan for
the native breeds ? What are the basic conservation steps?
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 Identification of the crossbred individuals (at different levels)
 Admixed individuals can be identified using a multivariate outlier test
 Admixture signatures (outliers) involve 5 variables (mvoutlier algorithm):

1.The genetic distance between everyone with the remaining individuals 
within its breed 
2.The maximum genetic relatedness value (UAR) with an animal of a 
different (exotic) breed
3.The second-highest UAR value with an animal of a different breed
4. The maximum average UAR value of everyone with all the animals of a 
different breed (total)
5. The number of connections with animals from a different breed in the 
graph of closest individuals

This procedure was performed in 97 individuals of the Kea island breed and in 
145 individuals of the Greek Brachyceros (unpublished data).

• The native breeds of Greece and Cyprus are living archives representing thousands of 

years of co-evolution with Mediterranean landscapes

• Their genetic diversity is a strategic asset for future food security and climate adaptation 

• Urgent, targeted conservation action is needed for island and fragmented mainland breeds

• There are genetic and genomic tools to manage the native breeds

• There are policy tools (subsidies) provided for years to support native breeds; however, 

the non recognized officially populations / breeds are gradually disappearing

• There is a need of awareness 

• There is a need to take more action on the native breeds / populations due to the valuable 

genes they hold

Conclusion
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Thank you for
your attention

Clash of the Titans, Brachyceros cattle, Aetohori, Pindos Mountains; Painter: Jason Roberts
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