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ABSTRACT

THE NUCLEAR GENETIC DIVERSITY OF TURKISH NATIVE
HORSE BREEDS AND ITS CONSERVATION IMPLICATIONS

Anatolia is the birthplace of many ancient civilizations and is located in an important
area connecting Europe and Asia. Hence, the Anatolian populations of many domesticated
species are important, as they might be carrying valuable genetic heritage. One of these
species is the horse (Equus caballus). Due to rapid mechanization in Turkish agriculture,
the native Turkish horses are recently in decline. However, the use of horse power in field
cultivation and transportation is still a necessity. In Turkey there exist breeds that are
locally adapted to their regions and which have acquired specific characteristics.
Unfortunately, because of the lack of proper breeding strategies, the breed characteristics
are being diluted and their number is decreasing. The genetic classification of native herds
is necessary to avoid further loss of potential unique genes and preserve the present genetic
diversity. The characterization of the present native herds genetically and assessing the
prioritizing breeds for protection are important first steps to conserve these genetic
resources and meet the demand for future breeding programs and conservation strategies.
In this study, the genetic make-up of a total of 425 horses including five Anatolian
domestic breeds of known phenotypes (Hinis Horse, Canik horse, Malakan horse, Ayvacik
Pony and Cukurova horse) two other Anatolian horse samples without defined phenotypic
characteristics (Erzurum horse and East Anatolian horse), and two foreign breeds for
comparison (English and Arabian) were analyzed. The genetic variability was explored
using 21 microsatellites loci. The genetic variation measured by number of alleles and
heterozygosity showed that there is high variation in Anatolian horse populations. Clear
signs of bottleneck effects were found in all breeds. FCA detected some level of population
differentiation between breeds, although not very significant except for Ayvacik Pony.
PCA supported the FCA results, whereas structure and NJ analyses could not make clear
differentiation within the Anatolian breeds which indicates the close genetic affinity
between all breeds. Furthermore, as expected both English and Arabian breeds were
differentiated from the Anatolian populations in all analyses. The analyses also suggested a

unidirectional gene flow from the Arabian horses into the Anatolian breeds. The results



indicate that stronger measures should be undertaken to preserve the genetic identity of the
Anatolian breeds, which have already been compromised by the lack of clear breeding

strategies.
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OZET

TURK YERLI AT IRKLARININ NUKLEER GENETIK CESITLILiGI
VE KORUMA ETKIiLERI

Anadolu’nun bir¢ok antik uygarhigin dogdugu ve Avrupa ve Asya’yr baglayan
onemli bir bolgede bulunmasi sebebiyle, bir¢ok evcil tiiriin Anadolu irklar1 degerli bir
genetik miras tasiyabileceginden dnemlidir. Bu tiirlerden bir tanesi attir (Equus caballus).
Tiirk tarimimnin hizla makinelesmesi nedeniyle son zamanlarda yerli Tiirk atlarinda diisiis
yasanmaktadir. Ancak tarim yetistiriciliginde ve ulagimda beygir giicliniin kullanim1 bu
hayvanlara olan ihtiyac1 devam ettirmektedir. Ayrica, bu irklar yerel olarak bélgeye adapte
olan ve belirli 6zellikler edinen atlardir. Bu atlar Tiirk halk: i¢in tarihi ve kiiltlirel degere
sahiptir. Ne yazik ki, uygun 1slah stratejilerinin eksikligi nedeniyle, irk 6zellikleri
zayiflamakta ve sayilar1 azalmaktadir. Potansiyel 6zglin genlerin daha fazla kaybini
engellemek ve mevcut genetik cesitliligi korumak i¢in, yerli siirilerde genetik
smiflandirma gereklidir. Mevcut yerli siiriilerin  hem morfolojik hemde genetik
karakterizasyonu ve oncelikli 1rklarin belirlenmesi, genetik kaynaklarin korunmasi ve
gelecekteki 1slah programlar1 gereksinimi ve koruma stratejileri gelistirilmesi agisindan
onemli ilk adimlardir. Bu ¢aligmada toplamda 425 at; fenotipleri bilinen bes evcil Anadolu
irk1: Hinis ati, Canik at1, Malakan at1, Ayvacik Midillisi ve Cukurova ati, belirgin fenotipik
ozellikleri olmayan iki ayr1 Anadolu O6rnegi: Erzurum ati ve Dogu Anadolu ati, ve
karsilastirma amacli iki yabanci irk: Arap at1 ve Ingiliz at1 kullamldi. Genetik gesitlilik 21
adet mikrosatelit kullanilarak arastirildi. Alel sayis1 ve heterozigosite ile dlgiilen genetik
cesitlilik, Anadolu at popiilasyonlarda yiiksek varyasyon oldugunu gosterdi. Tim
popiilasyonlarin darbogazdan gegtigine dair net sinyaller tespit edildi. Ayvacik Midillisi
disinda wrklar arasinda belirgin bir farklilasma olmamasina ragmen, diisiik de olsa FCA
metodu populasyonlar arasinda farklilasmay1 tespit edebildi. PCA sonuglari FCA’y1
desteklerken, 1rklar arasi yakin genetic iligkilere isaret eden NJ ve Structure motodlari,
irklar arasinda belirgin bir ayrim yapamadi. Ayrica, beklendigi gibi tiim analizlerde Ingiliz
ve Arap wklari Anadolu populasyonlarindan ayrildi. Ayrica, analizler Arap atlarndan

Anadolu 1rklarma dogru tek tarafli bir gen akimina isaret etmektedir. Sonugclar, eksik 1slah
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stratejilerinin tehlikeye attig1 Anadolu irklarinin genetik kimligini korumak icin daha giiglii

onlemler alinmasi gerektigini gostermektedir.



