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Simple Summary: The UK can be proud of the fact that numerous native breeds of sheep have been
developed here that possess unique phenotypic features and excellent productivity and are utilized
throughout the world. Their remarkable popularity and further sustainable breeding on grass
pastures of British Isles and elsewhere can benefit from genomic applications.
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Figure S1. Old British sheep breeds as shown in the 1837 treatise by William Youatt [1]: (a) Blackfaced sheep, (b) Cheviot ram, (c) Cheviot sheep, (d) Dorset ewe,

(e) Dorset ram, (f) Horned Welsh sheep, (g) Kentish sheep, (h) Leicester ram, (i) New Leicester, (j) Polled Welsh sheep, (k) Old Norfolk ram, (1) South Down ram,
(m) South Down ewe, (n) Ryland ewe, and (o) Teeswater sheep.
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(8) (h)

Figure S2. Examples of Soviet sheep breeds produced using British breeds and presented at the All-Union Agricultural
Exhibition (AUAE): (a) Mikhnov x Lincoln crossbred ewe (year of birth, 1938; wool fineness, 44-46; body weight, 104 kg;
AUAE breed champion, 1940) [19]; (b) Kuibyshev ram (year of birth, 1950; body weight, 152 kg; wool yield, 6.3 kg; wool
length, 21 cm; wool fineness, 46; AUAE champion, 1954) [20]; (c) Pechora ram (year of birth, 1951; body weight, 94 kg;
wool yield, 5.62 kg; wool length, 12 cm; wool fineness, 50; 1st degree AUAE certificate, 1954) [20]; (d) Russian Long-wool
ram (year of birth, 1951; body weight, 126 kg; wool yield, 9.5 kg; wool length, 24 cm; wool fineness, 44; AUAE champion,
1954) [20]; (e) Lithuanian Black-headed ram (year of birth, 1949; body weight, 131 kg; wool yield, 6.2 kg; wool length, 11
cm; wool fineness, 56-50; 1st degree AUAE certificate, 1954) [20]; (f) Gorky ewe (year of birth, 1951; body weight, 79 kg;
wool yield, 5.3 kg; wool length, 10 cm; wool fineness, 56; 2nd degree AUAE certificate, 1954) [20]; (g) Latvian Dark-headed
ewe (year of birth, 1949; body weight, 102 kg; wool yield, 6 kg; wool length, 10.5 cm; wool fineness, 56-50; AUAE breed
champion, 1954) [20]; (h) Estonian Black-headed ram (year of birth, 1952; body weight, 85 kg; wool yield, 4.8 kg; wool
length, 11 cm; wool fineness, 56-50; 2nd degree AUAE certificate, 1954) [20].
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Table S1. Origin data and phenotypic characteristics of selected British sheep breeds.

Name Alias Origin Characteristics References
Breeds of England
bred f t; ;1 ; hornless; t
cross of Dishley Leicester and red for meat; tare; Jarge; Notn €ss; erec
. ears; Roman nose; good mothering
Teeswaters or Cheviots produced abilitv: fast erowine. earlv maturin
Border Leicester — Blucaps or Redlegs, 18th century; Y & & y & [4,5,6,7,9]
. . lambs; used for crosses; largest
Redleg became Border Leicesterin . .. . . .
1850 indigenous breed in the British Isles in
the past

Clun Forest

Dorset Horn

Clun, England on the Welsh Border bred for meat, milk and wool; maternal
breed; medium-sized; good mothering

and surrounding forests of
— Shropshire; as early as 1803;  ability; quality lambs; ability to finish off [1,4,7,10]
crossed with Longmynd, Radnor  grass; adaptable to various climates;
and Shropshire sheep used for crosses
dates'bellck t0 1693; crossed in bred for meat and wool; rare; horned,
Australia in the early 20th century . .
with large spirals in males; stocky; (1,47,9];

with a variety of breeds to create e 1
adaptable; prolific; slightly shorter Figure S1d,e

D D H
orset, Dorset Horned Poll Dorset, exported back to UK ! . 7
gestation period, ability to breed out of

and became more popular than season (3 crops of lambs in 2 years)

horned type
bred for meat and wool; large; long-

woolled; no horns; hardy; strong

Romney Marshes of Kent and s . e .
Romney Romney Marsh, Kent  Sussex, South East England, 13th consflt'.utlon, good health; :.adap tability; [1,'2'4'6'7']'
century minimum @anagement, excellent Figure Slg
foragers; prime lambs; large fleece
suitable for carpets
bred for meat; dominant, most used
Bury St Edmunds area of Suffolk, native terminal sire breed; lowland
Suffolk B Eastern England, 1810; developed  breed; large; high mi.lk out}.aut., hard (12,4567
by crossing Southdown rams and hooves and easy lambing traits in ewes;
Norfolk Horn ewes fast-growing quality lambs of good
conformation
bred for meat; originally local lowland
breed; large; long legged; horned; sheds
Wiltshire, Southern England; wool, not requiring shearing; low input,
Wiltshire Horn — descends from original sheep  economical; easy management; relatively [1,2,4,7,]
brought by Romans hardy; easy lambing; good mothering
traits; good carcase shape and weight of
lambs; used for crosses
Breeds of Scotland
Scottish Blackface:
?lackffice Blackfac?d Highland, UK, 12th century; Scottlsh. ' bred for meat; horned: maternal hill
including Kerry, Linton, Scotch  Blackface: Scotland; shares origin breed; hardy; strong mothering ability; [1,2,7,11];
Scottish Blackface, Scotch Horn, with other horned sheep s,uite d tlo extreme conditions " Figure Sla
Blackface type  Scottish Highland, (Swaledale and Rough Fell)
Scottish Mountain
Cheviot Hills between Scotland
and England, as early as 1372; bred for meat and wool; maternal hill
Cheviot B crossed with Merino imported into  breed; males sometimes horned; very [1,7,] Figure
Berwick in 1480-1560; includes hardy; good mothering ability; fast- Si1b,c
more than one subtype (e.g., South maturing, quality lambs
Country Cheviot)
Breeds of Wales
Badger Face Defaid Idloes, Badgetr 1st century; Welsh Mountain bred for meat; one of the oldest UK
. Faced Welsh Mountain, breeds; badger face; very hardy; strong [7,10]
Welsh Mountain subtype . o .
Welsh Badger-faced mothering ability; fast growing lambs;
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(of Torddu and
Torwen types)

Balwen Welsh
Mountain

Beulah Speckled Epynt Hill & Beulah

suited to upland and lowland conditions;
good lambing percentage in upland
conditions (160%)
bred for meat; rare; horned males; small
females; maternal hill breed; very hardy;
strong mothering ability; suited to
difficult conditions; few health problems;
minimum supplementary feeding

19th century; almost extinct in

1946-1947, when 1 ram left [5,6,7,9,10]

hills of Epynt, Llanafan,
Abergwesyn and Llanwrtyd Wells, bred for meat; no hornes; hardy upland

> . . 1 1 1 .
Face Speckled Face Wales, >100 yeeTrs ago; deYeloped sheep; thrive in harsh environments; [5,7,10]
from mountain sheep with no used for crosses
crossing; Welsh Mountain subtype
bred for meat; small; polled ewes,
Bl Ish les, 1 ; Welsh h les; 1 hill ;
ack We. S Defaid Mynydd Duon Wales, 13rd i:entury, Wels orned males; majcerna . 1 bre?d, [4,6,7,10]
Mountain Mountain subtype hardy; strong mothering ability; suited to
extreme conditions
Brzcc())r'lfssicec:’lr:; onarlrfst,htoga}r]f 4 pred for meat; hill breed; broad-backed;
Brecknock Hill Brecon Cheviot, 89 . . y polled females, males polled or horned;
Cheviot Sennybridge Cheviot Border Cheviot, Scotland; distinct very hardy; long-lived; used as a (1,7,10]
ybridg breed in the mid 19th century; Y y;ong=ived; u
. crossing sire
Cheviot subtype
Dollgellau Welsh Mountain subtype bred for meat and wool [10]
Welsh Mountain P
bred for meat; rare; native hill breed;
t h boned; d h i
oighas om o s b oo
Hill Radnor _ faced sheep of the Radnor Hills pira s nardy; Trve - 5 79,10]
. in harsh conditions; excellent mothering
area of mid-Wales, 1911 . .
ability, 1.5 lambs a year; slow maturing
lambs; good mutton producer
Improved .
Welsh Mountain — Welsh Mountain subtype bred for meat and wool [10]
d f t; native; d st ;
originates from the village of Kerry u lr)r eht :;r?ii) ,hrcl)i;:e;tiﬁlu : dznctzble
i . . .
Kerry Hill - in mid-Wales (area of England- rico%owlané s stemS', ood r}rlllothefin [7,10]
Wales border), as early as 1809 ystems; 8 &
ability
Llandovery, Wales, bred for
generations around Black bred f .
t; upland breed; 1
Llandovery Llandovery White Mountain of Carmarthenshire, red for meat; upland breed; arger
. . . stature; males sometimes horned; hardy; [7,10]
Whiteface Faced with Llandovery Market being .
. good maternal quality; used for crosses
renowned for sales of breeding
females
d £ t ; upland d;
Teifi Valley, West Wales, late 19th bre. or ‘mea ; rare; upland breed;
. medium sized; hardy; produce more
century; mixture of several breeds .
Llanwenog — . . lambs (usually twins); easy to manage; [4,5,6,7,9,10]
incl. Welsh Mountain, Clun Forest, . i . .
. . . versatile; prolific; high quality and
Shropshire and extinct Llanllwni
flavoured meat
Lleyn peninsula, North Wales,
early 19th century; derived from bred for meat; maternal breed; medium
ing local Welsh sh ith sized; noh ;1 i ; thri
Lleyn Dafad Lijn crossing local Welsh s heep with sized; no horns; low mamten'ance, t rive (5,6,7,10]
Roscommon (a cross of indigenous on upland and lowland grazing; prolific;
Irish sheep and Dishley Leicester) low disease risk; used for crosses
exported from Ireland
South Wales
Welsh Mountain — — bred for meat and wool [10]
Talybont Welsh developed in Talybont, Usk valley,  bred for meat; one of larger Welsh
Talybont Welsh 7,10
alybont Tvets Mountain on Brecon Beacons, Llangynidr =~ Mountain breeds; maternal hill breed; (7,101
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Mountain and Black Mountains for horned or polled; hardy; excellent

several centuries mothering skills in harsh environments;
heavier prime lambs
Tregaron Welsh — — bred for meat and wool [10]
Mountain
Welsh Hard
Schi(le dalfacye — — bred for meat and wool [10]
bred for meat; maternal hill breed;
Welsh Hill Flock Welsh Welsh hills of Glamorgan, bmfldf:latde' lenithri?dlheﬁh}? Irr;aléfhcr?n
Mountain-Hill o¢ . s Monmouthshire, Carmarthenshire ¢ c_) ed; econo .ca a ardy; ve [7,10]
Mountain in extreme environments; good
Flock and South Powys, 13th century . oL
versatility and survivability; excellent
mothering ability
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Table S2. Native sheep breeds from Russia and former USSR developed using British breeds.

B 1B Distributi
reed/ Materna .reed/ Paternal Breed  Period of Breeding 1str1tfutlor.1/ Reference
Population Population Population Size
Long-wool sheep
local Mikhnov coarse-
Mikhnov wool sheep well  Lincoln, Cotswold, beginning of the 20th central regions of Russia; lost in the [22]; Figure
(improved) known in the 19th Oxford century second half of the 20th century S2a
century
local Kuchugury central regions of Russia; 7019
Kuchugury coarse-wool sheep . beginning of the 20th animals in 1990; current number
. . Lincoln . [22]
(improved) well known in the century unknown; remained pure-bred
19th century animals are kept at private farms
central and middle part of Russia;
Cherk -woo0l 22,24];
Kuibyshey o ooy COArSeTwoo Romney 1936-1948 204,745 animals in 1990, 4455 12224]
sheep . . Figure S2b
animals in 2019
1930-1960, lost in the ~ Komi Republic, Russia; a singl .
Pechora local Northern coarse- . ostin .e omt . Cpublc us§1a asmg'e [23]; Figure
lation wool shee Romney, Kuibyshev 1990s and restored in population of ~250 animals kept at e
POPY P the 2010s the Pechora Breeding Station
southern regions of Russia;
h i I fine- 1 1944-1961
North Caucasian Stavropol fine-wool o\ ) Romney 944-196 1,298,302 animals in 2009, 12,654  [22,24]
Meat-and-wool sheep (recognized in 1962) . .
animals in 2019
Précoce x local Kyrgyzstan; 334,509 animals in
Tien-Shan Kyrgyz fat-rumped Lincoln 1950-1966 1990, 200,000 animals in 2002, [18,29]
crossbred sheep currently at risk of extinction
. Mikhnov, Kuchugury central regions of Russia; 417,731 )
Russian LONg- . 4 Northern coarse- Lincoln 1936-1978 animals in 1990, 1400 animalsin _ 1>
wool Figure 52d
wool sheep 2019
. Lincoln, Russian . .
Soviet Meat- crosses of coarse-wool Lone-wool. North southern regions of Russia;
and-wool . & ’ 1950-1985 1,088,692 animals in 1990, 5410 [22,24]
. and fine-wool sheep Caucasian Meat-and- . .
(Caucasian type) animals in 2019
wool
Soviet Meat-
local fine-wool sh 1 iberia;
and-wool OC.a ine-woo s eep, Lincoln, Romney 1960-1988 Ural and Western Siberia; current [22]
P mainly the Altai breed number unknown
(Siberian type)
Short-wool sheep
. . Baltic countries, Russia; 9089 )
Lithuanian = @ Black-headed ~ Hampshire 1923-1934 animals in Lithuania in 2016, 1956 1024
Black-headed . . .. Figure S2e
animals in Russia in 2019
Latvian Dark- local s}’fort-tall she(?p . 1923-1937 (herdbook Baltic cou.ntrles; 246,768 am.mals 1.n [18,22];
and their crosses with Shropshire, Oxford . . the USSR in 1990, 34,566 animals in _.
headed . established in 1940) . Figure S2g
Merinos Latvia in 2013
Second half of the
h hort-tail
Estonian Black- Northern short ,tal . 19th century Baltic countries; 9548 animals in  [18]; Figure
sheep and their Shropshire .
headed crosses (herdbook Estonia in 2007 S2h
established in 1958)
Second half of the Baltic countries
. . . 1€5;
Estonian White- Northern short-tail Cheviot 19th century 2151 animals in the USSR in 1990,  [18,22]
headed sheep (herdbook 100,000 animals in Estonia in 2007
established in 1958) !
local coarse-wool
tral regi f Russia; 47, 22]; Fi
Gorky Northern short-tail Hampshire 1936-1960 central reglons o Russia; ,§90 [22]; Figure
o animals in 1990, currently extinct S2f
prolific sheep
Précoce x local
Degeres Meat- . Kazakhstan;
and-wool Kazakh fat-rumped Shropshire 1931-1980 44,766 animals in 1990 [22]

sheep
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Supplementary Information S1

British sheep breeds outside the UK: examples from Russia and former USSR

British sheep breeds had been long attracted the attention of Soviet breeders due to
their ability to combine high precocity and well-developed meat qualities with good wool
productivity and excellent wool quality. The first import of British sheep to the USSR is
dated back to 1923; a total of 152 thousand animals of various meat breeds were imported
in 1926 to 1931 [21, 26]. However, purebred British sheep were not able to adapt to local
climatic and feeding conditions in the primary sheep breeding and farming zones, i.e., in
the South of the USSR with hot climate, highlands and often poor forage resources.
Therefore, the main breeding strategy was to produce Fi1 crosses and first-generation
backcrosses (BCi) between local and British meat breeds followed by strong selection of
crossbred animals for meat and wool productivity [25].

Large-scale studies of 76 different crosses between 14 sheep breeds performed in
1925-35 showed the most efficiency when crossing local ewes with the Lincoln, Romney
and Hampshire rams [27]. These had become the most widely used British sheep breeds
to restore the semi-fine sheep husbandry in the USSR. The latter was almost completely
destroyed by the Soviet famine of 1932-33 when the population of sheep and goats
dramatically dropped from 107 million animals in 1928 to 37.3 million animals in 1933
[28].

In the Soviet time, the major goal of utilizing British sheep breeds was the
improvement of local low-productive coarse-wool sheep and their unsystematic
crossbreds with local fine-wool sheep. As reviewed by Semyonov and Selkin [22], the
long-wool Lincoln and Romney rams were used for developing the Kuibyshev (herdbook
being established in 1948), North Caucasian Meat-and-wool (1961), Tien-Shan (1966),
Russian Long-wool (1978), and Caucasian and Siberian types of Soviet Meat-and-wool
(1985, 1988) breeds. Besides, Lincoln, Cotswold and Oxford and Romney rams were used
to improve the local Mikhnov, Kuchugury and Pechora sheep. The Hampshire,
Shropshire, Oxford and Cheviot breeds contributed to creating Soviet semi-fine short
wool breeds. Using Hampshire rams, the Lithuanian Black-headed (1934) and Gorky
(1960) breeds were produced. Shropshire rams were employed in developing the Estonian
Black-headed (1958) and Degeres Meat-and-wool (1980) breeds. Shropshire and Oxford
rams were used to produce the Latvian Dark-headed breed (1940) and Cheviot rams to
create the Estonian White-headed breed (1958) (Table S1, Figure S1). Thus, the British
sheep breeds had a great impact on the development of the USSR genetic resources of
semi-fine-wooled sheep.

Recent studies of the genetic architecture of semi-fine-wooled breeds of Russia [58]
and Kyrgyzstan [59] using genome-wide SNP genotyping showed their relatedness to
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British and North European sheep breeds. This was concordant with the breed origin
history and elucidated presence of the ancestral British-specific genetic components in the
current populations of Russia and Kyrgyzstan breeds.

Although numbers of the above Soviet breeds have declined significantly [18,24]
(Table S1), most of them are still exploited in livestock production in Russia and former
USSR countries or kept in gene pool herds as valuable national genetic resources
[18,23,29].
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