
combined onolysis of oll Voíieties yielded the re-
Sult We expected, nomely thot Dorper ond White
Dorper, the two Vorieties estobliShed Under tropi-
col climote conditions ond introduced only re-
cently to Hungory oíe completely seporote trom
the other Vorieties on PcA2. on the other hond.
the Vorieties thot h.ove long been present in the
corpothion Bosin (indigenouS TSigoi. Hortobdgy
Rocko, Rusty Tsigoi ond Tsurcono) form onother
9roup seporote from the other Vorieties studied
6ut not indigenous to our region, i.e. ile de Frqnce,
Hungorion [,4eíino, suífolk ond Bóbolno Tetro.
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ln the course of our;;ffi;';;;.,.rified the origin
of the Vorielies os Well os their interrelotionships.
Within the tromework oí the SN,4ARTER project We
determined the current diversity levels; however,
these need to be continuoUsly monitored ond íe-
peotedly determined every few yeors in order to
be oble to ossess the eíficiency oí breeding.

This project hqs received íundjng
from the EUropeon Union's Horizon
2020 reseorch ond innovotion
pro9romme under 9ront o9reement
No 772787. N,íenu,

The SMARTER pro,iect oífered o greot opportunity
íor the improvement of Sheep bíeeding in Hun-
gory, becouse the results presented supplied íun-
domentol gop-filling iníormotion for the breeding
progroms oí indigenous sheep Vorieties. Further-
more, the internotionol fígmework Provided by the
project íoí the cooperotion of Scientists ond form-
ers, their networking ond the extension of their col-
loborotion proved to be highly inspiring. We trust
We Will hove íurther opportunities in the future to
continue building Whot hos been Storted here
Within the fromework of similor projects. ThiS Would
serve the interests of oll porticiponts.
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lndi9enousTsi9ai 2a

Hungarian Merino 29

Dorper

While Dorpeí 20

BábolnaTetra 27

ile de Fíance 2]

sufíoIk 20

Hortobá9y Racka 28

RustyTsigai 30

Wh ite-H eaded Tsu rca na 30

ToTAL

Among
breeds 9 513989,359 929.234

508 9135,807

Total 517 5154979.517 ]0065,04]

Fixation index (F5T)

íhe AMoVA test corried out oS poft of the exomino-
tion of the 9enetic Structure of the Vorieties showed
thot the móst oí the totol genetic Voíionce (9o.7d
exists Omong individuols,Withi! breeds, With lesser
omounts omong breeds (9237".). Which offers o Wide
ronge of possibilities for intropopulotion selection.
The presence of phylogenetic Structure Wos olso
sUppofted by the significont Volue of the fixotion in-
oex'omong tire vorióties studied (FsT=o.o92: p=o.ooo).

clustering by principol Component onolysis re-
Veoled thotthe Hortobó9yRocko ond the indigenoUs
Tsigoiform one group,Whereos the suffolk ond HUn-
gorion [,4erino Vorieties, Which ore not indigenous to
HUngory form onother 9roup togetherWith the lle de
Fronce ond Bóbolno Tetro oS WelloS the Dorper ond
White Dorper Vorieties, convincingly clemonstroting
their origins. lt Wos olso observed thot the principol
component PcA2 sepclroted the White Dorper ond
Dorper Vorieties from the rest, Whereos PcAl Sepo-
roted the Honobógy Rockcl ond indigenous Tsigoi
vorieties from the other vorieties studied.centrol ond southern Europe, ond in porticulor the

corpothion Bosin constitute o highly Voluoble geo-
grophicol Unit. These regions hove mointoined ond
ore cultivoting intensive economicol, commerciol
ond, occosionolly, politicol relotions With eoch oth-
er, ond hoVe therefore mutuolly ond considerobly
offected the spreod ond diversificotion oí domes-
ticoted onimol Species in eoch other's territories.

so for. however, only o minuscule froction of this
rich heritoge hos been subjected to genetic diver-
sity studies.

Within the fromework oí the SN,4ARTER project We
hove hod the oppoítunity to study the genetic d'F
Versity of Hungorion ond reloted sheep Vorieties
(the lotter living in present-doy Romonio) using 50K
ovine sNP chipS. The mojority oí these Vorieties hove
not been reseorched with the use of such tools or
for such purposes, thus the project moy benefit
both the scientific commUnity ond sheep breeders.

We collected Whole EDTA-onticooguloted blood
Somples for our experiments. Blood somples Were
stored ot -20 oc until use. Next, genomic DNA Wos
isoloted írom the somples ond submitted íor gen-
otyping to o foreign service provider.
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The results of the principol component onolyses
of the two Vorieties sompled in present-doy Ro-
monio ore illustroted seporotely. The two princi,
pol components Seporote the two Vorieties: hoW-
ever, RUsty Tsigoi produces o m
olong PcA2 thon does White-
Which formS tighter clusters.

std (r) std (r}

lndigenousTsigai 0,357 0,]52 0,373

Hungaíian íVl€rino 0,369 o.164 a.3,14 0,]33 0,070

0,365 0,]80 0,35] o,14]

0,367 0,,]66 0.363 0,]40 o.177

BábolnaTetra 0,385 0,]55 0,]30

0.3/2 0,157 a372 0,]36 0.o74

5uffolk 0,36] 0,,l6] o.371 0,]36

Hortobágy Racka 0,356 0,165 0.367 0,]37 0.]25

RUstyTsigai 0,386 o.152 0,386 o,126

White-Héá.lé.l Tsl jráná 0,383 0,146 0.382 0,126 0.039

ore diífuSe p
Heoded TsU

otter

lt hds become o cliché thot the climote chonge of
our Eorth hos extremely §erious meteorologicol,
biologicol, ond thereby societol eííects, Moreover,
the emergence of mqny new diseoses os Well qs
the problems oí food sdfety for the ever increosing
humon populotion olso inVolVe unforeseeüble ri§ks
ond chollenges. The conservotion of biologicol di-
Versity ond o better understonding of Wild ond do-
mesticoted plqnt ond (}nimol species successfully
dddptin9 to q chonging environment ore reseorch
tosk§ thot serve the long-term íuture of humonity
ond, at the some time, promise to provide results
thot con olso be utilized in everydoy onimol hus-
bondry. lt follows, then, thot the preservotion of the
genetic diversity of livestock i§ one ot the key con-
cerns of both the present ond the future.

SMARTER PR[]JE[T REsuLTs ílBTAlNEn lN HUN6ARY coUNTRY vARlETY NUMB€Ro§ lNDlvlDUALs

Hungaly

21

260

'tt ar.

The results showed thot both the observed ond the
expected heterozygosity VolUeS Were closely Similor
in the cose oí oll Vorieties tested, lnbreeding coeffF
cientvolues inclicoted thot in the cose oí certoin vori-
eties - such os Dorper ond White Dorper - inbreeding
depression con be o concern (F > l2.5a, Whereos the
inbreeding levelS of the indigenous Tsigoi. suffolk.ond
Hortobdgy Rocko Vorieties ore moderote (F > l0%).

obseryéd
h€t€tozy905ity

Éxpe.ted
heterozygo.ity

lnbreedhg

0,]33 o.112

0,]7]

0.380 0,037

0.] ]0

0.025

§

soulae oí
varianC€ d,f,

sum of
§quele!

valian(e
compoaenis

Va an(E
(oh)

9.23

Among
individual5

within breeds
4640990.158 90.77

0.092


