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In trauriger Erinnerung an unseren unvergesslichen
Herrn Professor Dr. Fritz Dietrich Altmann (1935-2016)

Fritz Dietrich Altmann ist am 29. 6. 1935 im Kreis Pirna/Elbe geboren. Im Jahre 1960
promovierte er zum Doktor der Veterinirmedizin und im Jahre 1961 erhielt er die
Approbation als Tierarzt. Seine Tochter Angelika Hinke studierte in Leipzig Veterindrmedizin
und ist als Tierdrztin titig.

1962 wurde er Direktor und Zootierarzt des Zooparks Erfurt in Thiiringen, im dem er bis 1989
in besagter Position titig war. Altmann hielt an der Universitit Leipzig Vorlesungen fiir das
Fachgebiet Tierzucht und Tierhaltung in den Tropen und Subtropen und wurde
Honorardozent.

Altmann erlangte seine Weiterbildung zum Fachtierarzt fiir kleine Haus- und Pelztiere im
Jahre 1979 mit der Note sehr gut. Kurze Zeit spiter wurde ihm der Titel Veterindrrat
verliehen.

Seine Berufung zum Honorarprofessor fiir ,,Tierzucht und Tierhaltung in den Tropen und
Subtropen® an der Universitit Leipzig geschah im Jahr 1987 und dort war er den ordentlichen
Professoren gleichgestellt. 1990 erhielt er an der Veterindrmedizinischen Universitit Wien die
Professur fiir ,, Tierzucht und Tierhaltung sowie Erkrankungen von Haus- und Nutztierrassen
in den Tropen und Subtropen® als auch fiir die ,,Zucht, Haltung, Erndhrung und Erkrankungen
von Kaninchen und Heimnagetieren®.

1991 wurde ihm vom Wiener Volksbildungswerk die Konrad-Lorenz-Medaille verliechen und
er erhielt vom Osterreichischen Bundesministerium fiir Umwelt, Jugend und Familie den
Auftrag im Gebiet ,,Vom Aussterben bedrohte Haustierrassen Osterreichs und Wege zu ihrer
Erhaltung® zu forschen.

Im selben Jahr wurde er in der ,,Allianz zur Erhaltung aussterbender Haustierrassen der
Donaulinder — DAGENE® Leiter der Fachbereiche Ziegen, Esel, Wasserbiiffel, Hunde,
Gefliigel, Tauben und Kaninchen.

Als Mitbegriinder und Président des ,,Vereines zur Erhaltung der Weilen Barockesel schrieb
er das beriihmte Buch ,,Die Rettung der weillen Esel. Gleichzeitig verdffentlichte er
zahlreiche Biicher und weit iiber hundert wissenschaftliche und populdrwissenschaftliche
Publikationen.

Hinsichtlich darauf, dass wir wéhrend der Zusammenstellung des 25-Jahre Jubildums Buches
(DAGENE) mit ihm auf Grund seines verschlechterten Gesundheitszustandes nicht mehr in
Kontakt treten konnten, iibersandten wir dem ,,Verein zur Erhaltung des Weillen Barockesels*
zwei Exemplare unseres DAGENE-Jubildumsbuches.

Herr Professor Dr. Fritz Dietrich Altmann ist am 10. Juni 2016 seinem Herzleiden erlegen.
Der Verlust unseres langjdhrigen DAGENE Mitgliedes stiirzt uns in tiefe Trauer. Er wird uns
stets in herzlicher und bester Erinnerung bleiben.



In memoriam our Judith,
M.Sc., DVM, mpx. Ph.D. Iudith Ipate-Veress (1968-2017)

Iudith (Judith) Veress was born in Toplita, Harghita county Romania on 13 May 1968. Iudith
changed her name when she married Nicolae (Nick) Ipate at the end of 2002. From this year
she used to carry her married name, Iudith Ipate also in the professional life. In 2005 their
beautiful daughter Ingrid Ana-Maria was born, who we hope will follow her footsteps.
Besides her mother tongue which was the Romanian she used excellently the Hungarian,
German, French and English languages.

At the University of Agronomic Sciences and Veterinary Medicine — Bucharest she graduated
as M.Sc. of animal science engineer (1995), then three years later as Doctor of Veterinary
Medicine (1998). In 2004 she provided her dissertation thesis and obtained the degree Ph.D.
in Biotechnology of Reproduction.

All her life was dedicated to the science and research in the field of biotechnology applied in
conservation of animal genetic resources. Her skills were to work in group and organize
scientific symposiums.

Between 1998 and 2005 she coordinated a research team for animal biotechnology at the
Institute for Bovine Research and Development, Balotesti. From 2005 until 2007 she directed
the Biotechnology Reproduction Laboratory as the head of this Lab at this Institute. From
2007 until 2009 she was the scientific director of the Centre of Study and Research for Agro
Forestry Biodiversity “David Davidescu”, Bucharest, one of the research location of the
Romanian Academy of Science. Lately, she, as senior researcher, coordinated and organized
the strategic research team of this academic institute in multidisciplinary fields of
bioeconomy, eco-economy and conservation of animal genetic resources in co-operation with
a wide variety of partners at national, bilateral and international level. All her work was
materialized in more than 200 scientific papers, books, presented and published at home and
abroad as well.

Her thirst for knowledge continued in studying economy and bioeconomy which culminated
in second Ph.D. thesis economy 2016.

She was member of the following associations: DAGENE (from 2007), IABS (International
Animal Biologic Science), EurSafe (International Society for Agricultural and Food Ethics),
FOODLAWMENT (European Food Chain Parliament), FEEDSEG and Association of
Romanian Embryotransfer (ARET), expert of High Level Panel of FAO. She was also a
member of the Moldavian Academy of Science.

She took great effort to realize the 21st DAGENE Annual Meeting ,,Biodiversity is live —
Agrobiodiversity is our life” in Brazi, county Hateg, Romania, 15-17 April 2010.

She, who worked with enthusiasm for a multicolored life, is no longer living among us. She
went to her long home on 10" of February. Her funeral took place in Toplita on 14™ of
February. Her memory, cheerfulness, love of work will be preserved with affectionate regret
by us.

The Editors would like to thank to Eng. Amalia Strateanu, colleague of Iudith, events
coordinator of the above DAGENE Annual Meeting for her help in bibliographical data
collection.
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Status of farm animal genetic resources in Croatia — a review

IVANKOVIC, Ante' - RAMLJAK, Jelena'

'Department of Animal Science and Technology, University of Zagreb, Faculty of
Agriculture, SvetoSimunska cesta 25, 10000 Zagreb, Croatia (aivankovic@agr.hr)

Abstract

Erosion of animal genetic resources has been present on the regional, national and global
level. Main reasons for disappearance one part of autochthonous breeds are: globalisation,
industrialisation of agriculture, import of allochthone breeds, inadequate selection,
depopulation and urbanisation of rural areas. Animal genetic resources are Croatian heritage
with value visible on economic, social, natural and cultural level. Preservation of native
breeds is implemented in national programs. The aim of this review paper is analysis of status
and trends of farm animal genetic resources in Croatia.

1. Cattle breeds

Three cattle breeds were recognised as national genetic heritage. Programs for preservation of
Istrian Cattle and Slavonian Syrmian Podolian Cattle were started during the 90's of the 20"
century, while a Busha cattle is included in protection programme from 2003.

Busha is autochthonous late maturing breed of cattle with smaller body frame (withers height
100 to 115 cm). Cows have live weigh up to 250 kg, and bulls up to 300 kg. Calves are small
with birth weight around 15 kg. Female animals remain in the breeding period for 10 to 12
years and live up to 20 years. Busha is unicoloured, white, brown, yellow, red or black coat
colour with an eely stripe on the back in contrast with the main colour. Horns and hooves are
dark coloured. Bone structure of the head is gentle, forehead regularly broad, horns short,
more or less curved, in basis horizontally directed. Back are narrow, short and straight, croup
pointed and struck down. Milk production ranges from 1.500-2.800 kg.

Istrian Cattle are late mature, long livin breed of moderate body frame size. Bulls reach 155
to 170 in withers height. Milk production of Istrian cattle is small (800 — 1.500 kg). Animals
are unicoloured light grey to white coat colour with transitions in darker grey shades. Bulls
are commonly darker then cows and heifers. One of the specificities is the darker pigment of
the neck, shoulder blade, lower ribs area and belly, dorsal ridge, distal parts of the legs,
around the eyes, borders and inside of earlobes and lower inner part of the tail. Tongue is
grey, while palate is almost black. Horns are proportionally long with a span of 70 cm and
more, and shaped like a lyre. Calves are mostly red upon birth, but coat color can vary from
white to grey. Istrian Cattle reach their maturity in 6-7 years of age which causes long
breeding capacity.

Slavonian Syrmian Podolian Cattle is a late maturing breed of moderate frame (withers
height 125 to 130 cm). Coat colour of cattle is grey-white to dark grey, often with dark
pigmentation of the dewlap, head and neck. In bulls pigmentation is more pronounced, and
the dark circles around the eyes are larger. Snout, eye mucosa and hooves are dark pigmented
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(black). Horns are distinctively long, often placed diagonally with tips pointing to the side,
and with a large span between them. Milk production is around 1.000 kg during lactation.

2. Breeds of horses

In Croatia, systematically breeding of Lipizzan horses starts in 1806, by the arrival of horses
from Lipica stable, which were running away from Napoleon and took shelter in Dakovacka
stable. Lipizzan in Slavonia became part of the tradition. This "baroque" horse became known
by its noble and firm body structure, resistance, modesty in keeping and feeding, good
learning capabilities and will to work. The neck is medium long, muscular, nicely bent and
highly positioned. Chest is of moderate depth and width. Shoulder blade is long, slightly bent
down and well muscled. Connection is moderately long well connected with muscles. Croup
is strong, firm, moderately round and steep. Legs are correctly position, joints are expressed
and dry. Movements are rich, elegant and balanced.

Croatian Coldblood Horse is heavy, wide and robust horse. Head is of medium sized, wide
forehead, straight to slightly convex nose profile, eyes and nostrils are expressed. Neck is
long, muscular and moderately high positioned. Chest is wide and deep. Shoulder blades are
long, moderately diagonally positioned, covered by muscles and firmly connected with the
body. Back is medium long and strong. Croup is good structured, wide, with visible spliting
of expressed muscles. Legs are strong with well expressed joints. Pastern is moderately
covered with hair Most often is bay coat colour, rarely black, chesnut, dun or other..

Croatian Posavina Horse is a mid weight horse of solid constitution and compact body.
Head is dry, small with wide forehead, straight profile, small ears, large and expressed eyes
and nostrils. Neck is moderately long, well covered with muscles, and firmly connected to the
body. Chest is wide and deep. Shoulder blades are moderately long, diagonally positioned,
well covered with muscles and firmly connected to the body. Back is medium long and
strong. Croup is wide, split, and well covered with muscles. Legs are dry and strong, joints
expressed, and fetlock short. Posture of legs is correct, hoof are wide and adequately built.
Bay coat colour of the horse is the most frequent, and black, chesnut, dun or Isabella appear
rarely..

Murinsulaner Horse belongs to the group of heavy, coldblood, working horses. Head is
relatively small with small ears. Neck is short and muscular, withers expressed, back wide and
short, and croup broad and split. Chest is strong, deep and wide with rounded ribs. Legs are
correctly built, firm with wide hoofs. Body is wide, deep and compact. Most frequent coat
colour is bay horse, rarely black, chesnut and other.

3. Breeds of Donkeys

Littoral Dinaric Donkey was created on today's breeding area of Croatian coast, developing
characteristics of adaptability and exquisite working capabilities, with maintenance of a
smaller body frame, adopted to dry karst environment. Coat colour is mostly ashy grey, and to
lesser extent dark brown. Head, tail and legs in the lower part are for one shade darker than
the body. Dark stripe along the shoulder blades and back (cross) is clearly expressed. Mane is
strong, hairy, with dark top rim, and rarely completely black. Head is of medium size, flat to
mildly concave nose profile, short ears with darker outer rim and white hair in the ear and
around the eyes. Neck is of medium length and muscularity. Wither is long but weakly
expressed, back is straight to mildly concave. Croup is steep, weakly muscular with
protruding sacral part. Chest is shallow and narrow. Legs are firm with medium strong bones.
Istrian Donkey was created in the area of central, southern and west Istria. Istrian donkey has
a firm composure and large square frame. Coat colour mainly is black, rarely dark brown.
Cross and zebras in legs are not visible. Crest is black and expressive and hairy. Head is big,
straight to mildly concave nose profile with long ears which have white hair on the inside.
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Neck is wide, muscular and well positioned. Wither is long and expressive, back line mainly
slightly concave. Chest is of medium depth, but narrow. Legs are firm with strong bones.
North Adriatic Donkey has been created in the area of Northern Adriatic, primarily in the
area of Kvarner. Given the size of the body frame it is positioned somewhere between Littoral
Dinaric and Istrian donkey. Coat colour varies from dark brown to black, and only to a
smaller extent dark grey. Cross and zebras are not clearly visible. Head is large with straight
nose profile, with long ears and white hair on the inside and dark rim. Neck is moderately
wide, muscular and well positioned. Wither are long and less expressive, back line straight to
mildly convex. Croup is mildly steep, of medium muscularity with expressive sacral part.
Chests are medium deep, but narrow. Legs are firm with moderately strong bones.

4. Breeds of sheep

Nine autochthonous sheep breeds in Croatia are protected. Larger number sheep of breeds
(Pag Island sheep, Dalmatian pramenka, Licka pramenka, Istrian sheep, Cres Island sheep,
Krk Island sheep, Rab Island sheep, Tzsigai sheep) are in economic use (milk, cheese, meat),
and their production characteristics are improved with selection trough breeding.

Pag Island Sheep belongs to the group of merinised prameka of Pag Island. This sheep is
somewhat smaller than the other Island sheep breeds. Body mass of adult sheep is 30-40 kg
and rams 40-55 kg. The body of Pag Island sheep is built proportionally with medium
emphasis of depths and width. Back line is straight. Legs are firm and strong, with perfectly
coordinated movements and regularly not covered with wool in the lower part. Neck is of
medium length and muscularity. Head is of medium size, noble look and properly
dimensioned. Sheep are usually hornless, while rams mostly have firm and well developed
horns. Head are mainly white coloured. Body is covered with closed to semi-closed fleece of
mixed wool. Fertility of Pag Island sheep is approx. 120%, and lactation lasts approx. 180
days during which the Pag Island sheep produces 80 to 150 kg of milk. Basic goal of Pag
Island sheep breeders is milk production which is purchased by larger cheese factories on Pag
Island or it is being processed into the well known hard cheese of Pag Island.

Krk Island Sheep has proportional and firm body structure. Sheep are mostly white, rarely
black, grey or brown. Head is small with straight profile and hornless. Ram has a convex nose
bone profile and mostly is with horns. Fleece is semi closed to closed. Head and legs are
mostly white with the fact that on the legs, head, and earlobes black, brown or grey spots can
appear. Adult sheep weigh 33-38 kg, and rams 50-55 kg. Fertility ranges up to 110% and
body mass in lamb aged 3-4 months amounts 25-30 kg. Krk Island sheep is a breed of
combined production characteristics.

Licka Pramenka Sheep is firmly built and of strong constitution. Sheep are of average
weight 45-55 kg and rams 65-75 kg. Usually her body is longer than higher. Body is covered
with an open fleece of mixed wool, consisting of pointy strains. Typical colour is white, with
bigger and smaller black spots. Milk production during lactation is 120-150 kg. Lambs in age
of 3-4 months reach weight of 25-30 kg. Main production goal is meat.

Ruda Sheep is medium developed and proportionally built. It is in most cases white. Average
body mass is around 45 kg and rams 55-60 kg. Priority in breeding, compared to other sheep
breeds, Dubrovnik ruda gained due to its fine wool and a slightly higher milk production
(120-160 kg in lactation). Fertility of sheep is 120-150% and the lambs in age of 35-45 days
reach a body mass of 12-15 kg, and in age of 3-4 moths 25-30 kg.

Rab Island Sheep is petite, but of proportional and firm body structure. Head is small with
straight nose profile and hornless. The neck is of medium length and muscular. Legs are firm
and strong. The fleece is semi-closed. Sheep are mostly white. Head and legs are mostly white
with the fact that on the legs, head, and earlobes black, brown or grey spots can appear. Adult
sheep weigh 35-40 kg and rams 55-60 kg, which shows that through feeding and selection,
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good production results can be achieved. Today the Rab Island sheep is mostly bred
exclusively for meat production (lamb). Fertility ranges up to 110 % and body mass in lamb
aged 3-4 months amounts 25-30 kg.

Dalmatian Pramenka has of strong body constitution and is proportionally built. Neck is of
medium length. Ridge is well exposed, and back line is straight. Legs are firm and strong.
Head is of medium size; sheep have a straight profile line, and in rams slightly curved. Rams
have strong horns and sheep are mostly hornless. Wool is of open type with pointy strains.
Body mass of sheep ranges from 30 to 40 kg and rams 45-55 kg. It is a late maturing breed.
Colour of wool is white, although significant percentage of head can have black colour, and in
a smaller percentage with brown and grey colour. Adult sheep weigh 35-40 kg and rams 55-
60 kg.

Istrian Sheep belongs to the group of the largest autochtonous breeds. It is proportionally
built, of strong constitution and longer body. Body in its white basis is spotted, and the belly
and legs are regularly completely black. In the past the pigmentation was so expressed that it
looked as the basic colour was black. The sheep are of average body weight of 70 kg, and
rams weigh up to 100 kg. Fertility of Istrian sheep is 130-150%, and the body mass of lambs
aged 45-60 days is 15-18 kg. This breed belongs to the group of sheep of combined
production characteristics (meat-milk). The largest number of breeders of the Istrian sheep
produces a full-fat hard sheep cheese very high valued on the market.

Cres Island Sheep is small and durable, and to a large extent resistant and adaptable. The
body is medium height and length, quite proportionally built with somewhat thinner, but
extremely firm legs adapted to the hard rocky terrain of the Cres Island. Fertility of the Cres
Island sheep is 120-150%. Body mass of lambs is 30-45 days and it amounts 12-15 kg. Milk
production is 60-100 L counting the amount sucked by the lamb. Cres Island sheep belongs to
the group of breeds with combined production characteristics, although Cres Island sheep was
never known for cheese production, but for lamb meat production.

Tsigai Sheep is a large breed, of firm body structure and strong constitution. The body is of
medium length, but relatively narrow and of rectangular shape. Adult sheep weight 50-65 kg,
and rams 70-100 kg. Sheep are hornless, but rams can have horns. Head, ears and legs are
black. Lambs have mouse grey colour at birth. This colour is lost in time, so that by four
months of age lambs get white colour of the wool. Tsigai is a breed with combined production
characteristics (meat, milk and wool). Although Tsigai in lactation can give up to 120 kg of
milk, today it is exclusively bred for meat production. Fertility ranges from 140-180% and
body mass of lamb in age of 3-4 months amounts to 30-35 kg.

5. Breeds of goats

Croatian White Goat has smaller constitution. Goats weigh between 35 to 45 kg, and male
goats from 50 to 60 kg. Head is small and dry, mostly with horns and white beard. Neck is
long and of medium muscularity. Hair is thicker, harsher and longer, especially on thighs.
Croatian white goat is a breed of combined production characteristics, so the main products
are meat and milk. Average milk production is 250-300 kg of milk in lactation from 250 to
280 days. Average fertility is 160 to 180%. Kid weighs 13.5 kg in two months of age.
Croatian Spotted Goat is characterised by its resistance and adaptability to harsh karst
terrain. It is proportionally built, of a firm frame and longer body. Head is medium long and
of a straight profile. Does and bucks can be yellow and with horns. Horns are dark, rough and
two-edged. Neck is long, flat and medium muscular. Chest is narrow and shallow, back line
long and straight, croup steep, legs long and firm. Body of the goats is covered by long, thick
and shiny hair of different colour. Breeding of domestic spotted goat is organised mainly in
highly extensive conditions. Fertility of goats in average amounts 100% and in better herds
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20-30% twinning can occur. Average milk production is approx. 100-250 kg in lactation.
Main production goal is meat.

Istrian Goat has a large frame, strong constitution, somewhat stronger bones, basic white
coat with possible greyish nuances with possible pigmentation of muzzle top, inner side of
ears and udder. Estimated body weight of adult, physically developed goats is from 65 to 80
kg, and buck from 90 to 120 kg. Udder is well developed. According to established general
exterior impression and udder development and with conversation with breeders, it can be
concluded that this is milk type of goat with daily production from 2 to 6 kg of milk.
Additionally, this is very fertile goat type giving birth from two to three kids in litter,
depending on herd conditions (nutrition), and breeders prefer the most siblings (twins).

6. Breeds of pigs

Black Slavonian Pig belongs to the medium size breed. Body is really short with deep and
wide chest. Head is medium long, dry with convex nose profile, ears are medium long and
half lop. Neck is medium long, wide enough and of good muscules. Croup is medium wide
and slightly struck, hams of medium musculature. Legs are relatively short and thin. Skin is
ash coloured covered with medium long and thin straight bristle. Snout and hooves are black.
Sows have 10 to 12 tits and farrow 7 to 8 piglets, by birth uni-coloured greyish and almost
hairless. Upon weaning piglets weighs 8 to 12 kg. During fattening they achieve daily gain of
500 to 550 g. Muscle ratio in carcases on slaughter line ranges from 32.6% to 42.6%. Meat is
of good quality and colour. Percentage of intermuscular fat is high and ranging from 6 to 8%.
Turopolje Pig belongs to medium size breeds. Head is medium long with bowed profile,
snout is strong, medium long and ears are medium long and half floppy. Neck is short and not
very muscular, back is straight, weakly muscular and croup folded and also weakly muscular.
Belly line is straight, and thighs poorly muscled. Body covered with thick curly bristle of
white yellow colour with dark spots size of a palm, skin nonpigmented, snout pink. Sows
have 10 to 12 tits and farrow 7 to 8 piglets. After weaning two months old piglets weight 10
to 15 kg. In intensive fattening system from 20 to 100 kg achieve daily growth of 550 g. Meat
is juicy and pink, therefore highly valued.

7. Breeds of poultry

Croatian Hen is bred in three basic types which differ in colour of feathers: black, red and
spotty or gold. Body mass of cocks ranges from 3.5 and 4.0 kg and hen between 2.5 and 3.0
kg. With sufficient green food the meat is of good quality and egg production is desirable. It
stands out for its resistance to diseases and cares for chickens, good fertility and meat quality.
With good care and feed ti can lay more than 200 eggs annually. This is one of the rare breeds
of hen which kept the instinct to sit on eggs.

Zagorje Turkey is bred in four types primarily differentiate by colour. Most frequent is the
bronze, and the rarest is the black colour, while light and grey type appears more openly.
Males in age of 28 weeks reach an average live weight of 6.5 kg and female turkeys on
average 4.0 kg. Female turkeys lay on average 16 eggs during the season and hatch is around
80%.
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Table 1. Overview of native and protected breeds, population size, and categorisation in relation

to endangerment level and trend estimate

Number of animals valid for breeding Effective size of . Estimate
Species | Breeds Total Under control population (Ne) Categorisation of breed of the population
Male female Offspring | Ne Ne® endangerment status trend
Busha 1314 55 703 556 204.0 142.8 Potentially endangered Positive
Cattle Istrian cattle 1 346 53 781 512 198.5 139.0 Highly endangered Positive
Slavonian Syrmian Podolian cattle 325 12 183 130 45.0 31.5 Critically endangered Positive
Lipizzan 1995 513 941 541 1328.0 929.6 Not endangered Positive
Horse Croat%an Coldbilood horse 6 877 686 3749 2432 2319.6 1 623.7 | Not endangered Pos?ti.ve
Croatian Posavina horse 4691 331 2 692 1 665 1179.0 825.3 Not endangered Positive
Murinsulaner horse 49 5 29 15 17.1 11.9 Critically endangered Positive
Istrian donkey 369 59 200 110 182.2 127.6 Highly endangered Positive *
Donkey | Littoral Dinaric donkey 1320 267 746 307 786.5 550.6 Potentially endangered Positive *
North Adriatic donkey 70 8 41 21 26.8 18.7 Critically endangered Stable *
Pag Island sheep 30 000* 173 4388 595 - - Not endangered Stable
Krk Island sheep 18 000* 8 347 51 - - Not endangered Stable
Licka sheep 30 000* 277 7 833 1354 - - Not endangered Stable
Ruda sheep 727 36 591 100 135.7 95.0 Highly endangered Positive
Sheep Rab Island sheep 6 500* 29 672 107 - - Not endangered Stable
Dalmatian pramenka 280 000* 344 9632 1252 - - Not endangered Stable
Istrian sheep 1943 70 1357 516 266.3 186.4 Potentially endangered Stable
Cres Island sheep 15 000* 40 869 118 - - Not endangered Stable
Tzigai sheep 3 000* 30 986 314 - - Not endangered Stable
Croatian white goat 5 000* 6 83 15 - - Potentially endangered* Stable *
Goat Croatian spotted goat 25 000* 51 825 141 - - Not endangered* Stable *
Istrian goat 24 1 15 8 - -
Pig Black Slavonian pig 1496 191 1305 666.5 466.5 Potentially endangered Positive
Turopolje pig 162 30 132 97.8 68.4 Highly endangered Stable
Poultry Hen Hrvatica 5414 526 4888 - 1 899.6 1329.7 | Not endangered Positive
Zagorje turkey 1 809 - 1809 - - - Potentially endangered Positive

*Estimation; sources: Annual report, Croatian Agriculture Agency, 2016




Table 2. Number of breeding adult animals of native and protected breeds

in the Republic of Croatia in the period 2004-2015

Breed / year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Istrian cattle 300 368 361 437 481 531 623 663 729 761 780 834
il;lt\ll;)nlan Syrmian  Podolian 37 68 77 102 116 134 157 154 177 184 193 195
Busha 55 116 111 141 188 221 265 341 420 507 591 758
Lipizzan 398 449 454 477 573 582 639 865 1,275 1,468 1,307 1,454
Croatian Coldblood horse 1,406 1,573 2,220 2,552 2,981 3,035 3,114 3476 3,794 4213 4,402 4,435
Croatian Posavina horse 1,505 1,616 1,618 1,732 1,954 2,267 2,196 2,492 2,582 2,895 3,042 3,023
Murinsulanerhorse 29 25 25 21 28 28 26 41 48 51 34 34
Istrian donkey 259
Littoral Dinaric donkey 804 970 1,074 965 1,385 1,712 1,825 2,099 3,331 2,522 1,642 1,013
North Adriatic donkey 49
Pag Island sheep 1,248 1,509 2,032 2,072 2,010 3,670 3,464 4,361 4,106 4,338 4,122 4,561
Krk Island sheep - - - 68 140 62 78 118 108 353 364 355
Licka sheep 4,011 3,754 4,116 4,224 4493 5421 6,019 6,712 7,333 7,553 7,601 8,110
Ruda sheep 197 231 270 305 380 450 530 602 595 665 646 627
Rab Island sheep - 603 667 631 1,090 1,031 638 461 455 707 720 701
Dalmatian Pramenka 1,766 118 2,389 3,227 7,324 8,589 8419 8477 10,394 8,842 10,111 9,976
Istarian sheep 1,965 1,982 1,976 1,885 1,831 1,829 1,734 1,865 2,019 2,332 2,253 1,427
Cres Island sheep 327 469 626 729 7717 829 802 769 786 874 936 909
Tsigaisheep 557 2,206 1,880 2216 1993 1,460 1,066 1,161 1,048 1,388 1,214 1,016
Croatian white goat - - - - 68 64 60 62 76 76 85 89
Croatian spotted goat 251 305 217 80 455 616 439 424 680 488 608 876
[striangoat S - 0 21 48 16
Black Slavonian pig 619 685 650 669 747 716 971 1,005 1,075 959 1,227 1,496
Turopoliepig 125 143 150 193 145 156 157 159 155 153 148 162
Hen Hrvatica - - 22 122 396 429 591 1,052 1,419 2,394 3,902 5,414
Zagorje turkey 1,933 1,940 1,816 2,151 2,681 2,501 2,615 23860 3,258 2,958 2,742 1,809

Sources: Annuals report, Croatian Agriculture Agency, 2005-2016
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Abstract

A revue on genetic variability in buffalo species (Bubalus bubalis) is offered, with the
presentation of the more known breeds in buffalo subspecies Swamp and River. The Swamp
breeds are diffused in South Asian countries and are used for draught, particularly in rice
fields, producing few quantity of milk, meat, bone, horns and dungs. On the contrary River
breeds are selected for the production of relevant quantity of milk and meat and are diffused
in all the continents for food purposes, as many products are coming from cheese industry and
are very appreciated by market and consumers.

Introduction

The buffalo species (Bubalus bubalis) is a very common species, particularly widespread in
tropical and subtropical countries with hot and humid climates, as in South East of Asia, but
we can find now buffaloes quite in all the countries in the world, for the great capacity of
adaptation of the species, from the very cold countries as Canada, Germany and U.K., to
Mediterranean countries as Italy and equatorial ones, as Colombia and Brazil.

We have in the world a total population of about 200 million of buffaloes (BORGHESE et al.,
2016), the 83.5% of the total is in three countries (India, Pakistan, and China). In Africa we
find domestic buffalo only in Egypt, with more than 4 million head (2.0%); there is also the
wild buffalo but it is another species (Syncerus caffer). In Europe the most number and
practically the alone product economy is in Italy with about 400,000 head (0.2%) and a very
strong market of mozzarella and other quality cheeses, fresh and processed meat, semen of
high genetic level. In America there are about 4.5 million head and buffalo is mostly
represented in Brazil with more than 3,5 million head (1.7%), but its number and food
production is increasing too in Venezuela, Colombia, Argentina, Cuba (BORGHESE, 2011a).
The genetic variability in buffalo species is very high with a lot of breeds in different
countries of the world. The buffalo is a priority animal in the world as a draught animal,
particularly used in rice fields in South Asian countries and it is a source of protein food for
human survival and sustainability. Asian buffalo or water buffalo is classified under the genus
Bubalus, species bubalis. The Bubalus bubalis belongs to the class Mammalia, subclass
Ungulata, order Cetoartiodactyla, suborder Ruminantia, family Bovidae, subfamily Bovinae,
tribe Bovini, which includes the following three groups: Bovina (cattle) with 60
chromosomes, Bubalina and Syncerina, between which no interbreeding appears possible.
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Syncerina includes only the species Syncerus caffer (the African buffalo) with four
subspecies. Syncerus caffer caffer, with 52 chromosomes, lives in savannah of eastern and
southern Africa, (COCKRILL, 1974). Many experiences showed the possibility of
domestication of the wild African buffalo as it is shown in figure 1, where some animals are
used as trailers.

Bubalina (the Asian buffalo) includes three species.

Bubalus depressicornis or Anoa which lives only in Indonesia, with 46 chromosomes, very
small animal (100 cm high) with thin and straight horns 25 cm long, conserved in the zoo and
never used for draught or for products as it was a wild buffalo living singly or in pairs in
mountains or in lowland forests (fig. 2 and 3). Bubalus mindorensis which was found only in
the Mindoro island in the Philippines and therefore is called also Tamarao or Mindoro
buffalo. Bubalus arnee is original in the north of India as wild animal, living in the marshes
and in the jungles (COCKRILL, 1974); the population is much reduced.

Bubalus bubalis is deriving from the domestication of the Bubalus arnee, the Indian wild
buffalo.

Bubalus bubalis (BORGHESE, 2005), named also water buffalo or Asian buffalo or domestic
buffalo, includes two subspecies known as the River and Swamp types, the morphology and
purposes of which are different as are the genetics. The River buffalo has 50 chromosomes of
which five pairs are submetacentric, while 20 are acrocentric: the Swamp buffalo has 48
chromosomes, of which 5 pairs are submetacentric and 19 pairs are acrocentric. The two
subspecies are inter-fertile and produce progeny with 49 chromosomes. Morphology of the
two types differs considerably. Swamp buffaloes, called too Krbao or Carabao, are less heavy,
the adult male weight ranging between 325 and 450 kg, while the River type weighs between
450 and 1 000 kg. While the Swamp buffalo is reared mainly for draught purposes, although it
also produces a valuable milk yield of up to 600 kg milk per year, the importance of the River
buffalo depends on the high quality and quantity of the milk that it produces. River buffaloes,
called too domestic buffalo, are generally large in size, with curled horns and are mainly
found in India, Pakistan and in some countries of western Asia. They prefer to enter clear
water, and are primarily used for milk production, but are also used for meat production and
for draught purposes. Swamp buffaloes are stocky animals with marshy land habitats. They
are primarily used for draught power in paddy fields and haulage but are also used for meat
and milk production. Swamp buffaloes are mostly found in south East Asian countries. A few
animals can also be found in the north eastern states of India. Each subspecies includes many
breeds that are described successively. The buffalo population trend is increasing in the world
and in the different continents as people discovered the possibility to obtain, not only draught,
but also more milk, very useful for food purposes.

Swamp buffalo breeds

The breeds of Swamp subspecies are many and many and are not clearly defined, as there are
somatic and physiological differences according the different climate and lands of Asian
continent, due to also the total isolation, as is shown in different islands of Indonesia, where
Swamp buffaloes of Sulawesi, living in the jungle, are totally different if compared with
Sumatra Swamp breed, living in the lagoons: Sulawesi breed is clearly a meat animal, strong
and muscular with a big heat, very appreciated in banquets for marriages and for funerals,
particularly if it is spotted animal, that are more paid and therefore this character is selected .
Sumatra breeds are lighter animals, with thin head, more used for milk purposes, as milk is a
basic resource for the villages in march areas, where the people is living in pale dwelling,
milk is dried at the fire and conserved as food supplies. Both the breed are used too for
draught in the fields and as trailers.
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According to statistical data (FAO, 2008), the total number of buffalo in China is 23.27
million, the third largest population in the world, representing the 28.17% of the total bovine
population in China. Chinese buffalo is Swamp type, as a total of 18 local breeds, which are
represented by 415 000 head living in the mountains in Sichuan: Fuzhong breed (57 000 head)
living in Guanxi province, Enshi breed (77 000 head) living in Hubei, Dongliu breed (27 000
head), living in the Anhui province, Binhu breed (461 000 head), living in the Hunan
province, Shanghai breed (36 000 head) living around the city of Shangai. Swamp breeds are
mainly used for draught since their milk production is very low (500-700 kg milk yield for
lactation) as they are very resistant working in the marshlands, particularly in rice fields.
China imported Murrah buffalo from India in the late 1950s and Nili-Ravi from Pakistan in
the late 1970s. Milk performance has been markedly improved in crossbreds through the
crossbreeding system applied in upgrading the two breeds such as crossbred Murrah F1, F2
and crossbred Nili-Ravi F1, F2 with average milk yield per lactation respectively: 1240, 1423,
2041, 2325 (YANG et al., 2003). Murrah buffaloes are also used to provide milk and milk
processed food to poor people in the villages.

Recently crossbreeding was applied using Mediterranean/Italian semen with better results.

In the Philippines there are 3.34 million buffaloes (FAO, 2010), 99 percent belong to small
farmers that have limited resources, low income and little access to other economic
opportunities.

The buffalo, known as Carabao, is swamp type. Its history is basically of small-hold land-
based agriculture, since for centuries, the Carabao has played a major role in draft animal-
dependent farming, mainly in the production of major agricultural crops, such as rice, corn,
sugar. The Carabao Development Programme is a massive programme started in 1993 to
improve the native Swamp buffalo locally known as the Carabao to develop their meat, milk
and draught potential. An elite herd of Riverine buffalo has now been established at the
Philippine Carabao Center, Science City of Munoz by importing about 3 000 Murrah
buffaloes with pedigree performance records from Bulgaria. Each female crossbred when
raised for milk can produce about 1 350 kg of milk per lactation (CRUZ, 2003). The
crossbreeding of Bulgarian Murrah (producing 1 800 kg per lactation) with a Swamp
population (producing 400 kg per lactation, obtained F1 with 1 100 kg and F2 with 1 350 kg
mean production respectively. In the Philippines (CRUZ, 2010) the program has established a
distinct gene pool for the Philippines Swamp Carabao, apart from the gene pool of riverine
buffaloes. Likewise, the government has supported the Tamaraw Conservation Program
aimed at protecting the Tamaraw (Tamaraw mindorensis), a species from being extinct
(CRUZ, 2010).

River buffalo breeds

1. Mediterranean or European

The Mediterranean buffalo originates from the Indian buffalo. It was introduced into Europe
with the advent of Islam and the Arab occupation in the 8th century in Sicily and in the south
of Italy, while in the east Europe, buffalo was introduced later with crusaders in the 12th
century and after with Turkish invasion during the Ottoman empire (15th century;
BORGHESE, 2011b). Anyway the Italian breed is totally different from the Balkan breeds: as
the first one is now classified as Mediterranean/Italian breed as it was selected for 60 years for
milk purposes and it is clearly a dairy breed. The Balkan breeds as Carpathian or Macedonia
are draught animals, used for carriage, smaller in size and with low milk production.

The Mediterranean population in Europe is about 459 000 head, but Mediterranean is present
in many countries of South America as particularly Brazil, Argentina, Venezuela and
Colombia, where it was introduced to increase the milk and meat capacity. In these countries
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and in many Asian countries (Turkey, Iran, China, Bangladesh, Indonesia),
Mediterranean/Italian semen was largely used to create F1 crossbreds with higher milk
potential. Therefore we can find many million head coming from crossbreeding with
Mediterranean in the world, from America to Asia.

Description: black, black and brown, dark grey coat. The horns are flat at the bottom,
backwards and slightly outwards pointed, and backwards straightened; the top is pointed
inwards. They have a compact conformation with a deep and wide chest as well as a
developed pectoral. The back is short. The rump is short. The udder is medium size with
squarely placed quarters and halves; the teats are cylindrical. Where machine milking is
popular (only in Italy) udders are more regular and better shaped. Size, weight and
productivity vary a lot according to the environment and management (MOIOLI and
BORGHESE, 2005). Average herd size is below five breedable buffaloes in most countries,
except in Italy where it is around 160 (BORGHESE, 2011a). The body weight of the adult
female is 450-650 kg, while the male weight can arrive more than 1000 kg, particularly in
Mediterranean/Italian, heavier than other European buffaloes.

Distribution: Italy: 400 000 (Mediterranean Italian breed); Romania: 25 000; Germany: 2 111;
United Kingdome: 2 500; Greece: 3 137 (BORGHESE, 2013); a few hundred in Serbia,
Albania, Macedonia, The Netherlands, Switzerland and 2000 in Hungary, many thousands in
Brazil.

Average daily milk yield reveals a huge variability, mainly depending on the feeding system.
It can range from 3 to 4 kg milk/day for poorly fed animals to 15 kg/day in intensive
management systems. In Bulgaria, Romania, Macedonia, Greece and Albania, extensive
management systems are employed, while Italy applies only intensive system.

Products: Mozzarella, treccia, scamorza and other cheeses, ricotta (Italy), Vladaesa cheese,
Braila cheese (Romania); White brine cheese (Bulgaria, Romania); yoghurt, meat and meat
industry products: bresaola, salami, sausages, cacciatorini (little salami), etc.

2. Murrah

Murrah is the most important and well-known buffalo breed in the world, selected in the
North West of India for milk purposes and typical for curled horns. Description: black in
colour. Massive and stocky animals, heavy bones, horns are short and tightly curled. Placid.
Height at withers of adult male is 142 cm, body weight is 750 kg. Height at withers of adult
female is 133 cm, body weight is 650 kg. Distribution: From its origins in the centre of
Haryana, it has spread to the Punjab, Ravi and Sutley valleys, north Sind and Uttar Pradesh. It
has been exported to Brazil, Bulgaria and many countries of eastern Asia (MOIOLI and
BORGHESE, 2005).

Products: milk, ghee, cream, meat. SETHI (2003) reported the performance characteristics at
the Buffalo Research Institute, Hisar, Hariana, India.

3. Jafarabadi

The Jafarabadi breed is original from Gujarat, India. Description: black coloured coat.
Massive and long-barrelled conformation. Horns are long, heavy and broad and sometimes
they cover the eyes.

Height at withers of adult male is 142 cm, body weight varies from 600 to 1 500 kg. Height at
withers of adult female is 140 cm, body weight is about 550 kg, and some individual may
weigh as much as 700-800 kg.

Jafarabadi is a good milk producer but it is also a big animal, with good conformation and
high muscularity. Therefore this breed was chosen by many American countries and selected
as meat purpose breed. Now it is possible to find Jafarabadi pure or derivate in Brazil, in
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Colombia and in other South America countries, where this breed shown a great adaptability
to marsh lands, to different crops and pastures and a high meat production.

4. Buffalypso

Buffalypso is the typical buffalo of Trinidad and Tobago. He is derived by Jafarabadi breed as
30 Jafarabadi were imported in Trinidad in 1905. Steve Bennet in 1948 crossed Badhawari
bulls on Jafarabadi to create Buffalypso breed (Buffalo x Calypso, the Caribe popular music),
with the purpose to obtain a meat breed, useful too as a draught animal to work in sugarcane
plantations in hot and humid climates of Caribe. Buffalypso was crossed subsequently with
Murrah, Surti, Nili, Nagpuri breeds too. Now it is used also for milk production.

There are 5 000 Buffalypso head in Trinidad Tobago, 67 000 in Cuba, many thousand in other
countries, particularly of Centre and South America: Venezuela, Costa Rica, Guatemala,
Honduras, Nicaragua, Brazil, Panama, Mexico, Columbia, U.S.A., Taiwan.

From 1996 the milk production from Buffalypso started too in Cuba (figure 25), because of
the high need of milk as human food, with an average 873 kg milk for lactation of 244 days
(MITAT, 2011).

Products: yogurt, dahi, soft cheese, ghee (clarified butter), mozzarella cheese, queso blanco,
queso de mano, cream, paneer, shahi paneer, paneer tikka (Indian cottage cheese with
vegetarian dishes), barfi, rasgulla, rasmalai (Indian sweets; RASTOGI and RASTOGI, 2004).

5. Nili-Ravi

Nili Ravi is the most important livestock in Pakistan. It is also present in India and in the
Punjab. This breed is similar to the Murrah in almost all characteristics except for the white
markings on extremities and walled eyes; horns are less curled than in the Murrah; the udder
is well shaped and extends well forward up to the naval flaps. Height at withers of adult male
is 135 cm, body weight is 700 kg, height at withers of adult female is 125 ¢m, and body
weight is 600 kg. The skin colour is generally black but there are albino animals, brown,
spotted and with clear eyes. The major proportion is in Punjab (65%) with more than 10
million head.

The genetic improvement is promoted by the Semen Production Unit in Qadirabad, where
progeny test and semen collection are carried out, for artificial insemination in the country,
while the Buffalo Research Institute in Pattoki promotes applied researches in many fields,
particularly on milk production, as Nili-Ravi is the best dairy buffalo breed in Asia, selected
for this purpose. The milk yield is however depending from the buffalo farming system, with
1130 kg per lactation in rural farms, 2880 kg per lactation in peri-urban and commercial farms
until 3050 kg in rural marked oriented farms (YOUNAS et al., 2009).

The milk is used for direct consumption after the skimming to produce butter, ghee and
cream, used too in sweet industry.

6. Anatolian

The Anatolian buffalo has been raised in Turkey for centuries. Description: black in colour,
long hair. Height at withers of adult male is 138 cm, body weight is 200-500 kg. Height at
withers of adult female is 138 cm, body weight is 200-500 kg.

Distribution: concentrated in the Black Sea region, North of Middle Anatolia, Thrace, Hatay,
Mus, Kars, Dyarbakir, Afyon, and Sivas. Population size: 85 000 (BORGHESE, 2011a).
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7. Azeri or Caucasian

This breed originates from the Indo valley (Indian buffalo). There is some evidence that
buffalo were raised in Lorestan (Iran) in the 9th Century B.C. since six engraved buffalo
heads have been found on a bronze stick from this period. Population size: 600 000.
Description: black in colour, short horns growing backwards. Height at withers of adult male
is 137 cm, body weight is 400-600 kg. Height at withers of adult female is 133 cm, body
weight is 400-600 kg.

Distribution: In Iran, they are found in West Azerbaijan, East Azerbaijan and the Caspian Sea.
In Azerbaijan, everywhere. In Georgia and Armenia, they were widespread until 1940, but
then declined.

8. Kuhzestani or Iraqgi buffalo

Population size: 200 000. Description: Horns are short and grow upward forming a ring at the
end. In size, it is very likely the biggest buffalo breed in the world. Height at withers of adult
male is 148 cm, body weight is 800 kg. Height at withers of adult female is 141cm, body
weight is 600 kg.

Distribution: In Iran, they are located in Kuhzestan and Lorestan. In Iraq, mainly in the South,
in the peri-urban areas of Baghdad and Mosul.

Products: milk, yoghurt, fresh cream, fresh cheese, butter, ice-cream, rice pudding, churned
yogurt, dried whey, ghee (BORGHESE, 2011a).

Conclusions

The genetic variability in buffalo is very high. We presented 16 breeds, 8 from Swamp
buffalo and 8 from the most known River buffalo, but there are many and many: in India
there are at minimum more 12 local River breeds as Bhadawari, Jerangi, Manda, Meshana,
Nagpuri, Sambalpuri, Surti, Tarai, Toda, Pandharpuri, Kalahandi, South Kanara
(BORGHESE, 2013). In Pakistan is very common the River breed Kundi, in Nepal we find
two River breeds, Lime and Parkote, in Bangladesh the Bangladeshi breed, in Egypt we find
the Egyptian, very similar to Mediterranean type, in Europe the Mediterranean type is
distinguished in Mediterranean/Hungarian, Mediterranean/Serbian and Carpathian breed in
Romania; in Bulgaria we find the Bulgarian Murrah coming from the crossing between Indian
and local breeds (BORGHESE, 2013) with a total of 37 breeds until now, but is not the total
situation. The first book in English with the presentation of genetic variability of buffalo was
edited by Dr. W. Cockrill Ross with FAO on 1974 (COCKRILL, 1974), followed by Prof.
Antonio Borghese edited with FAO too on 2005 (BORGHESE, 2005) and by the last one by
Borghese on 2013 (BORGHESE, 2013). There is also a complete book in Spanish published
by Marco Zava on 2011 (ZAVA, 2011). Anyway I think that a great job has to be made in
classification of buffalo breeds, that cover quite the all surface of planet, with great capacity
of adaptation to hot and cold climates, living in the lagoons, in intensive systems and on poor
pastures, swimming in the rivers or working in rice fields, anyway showing in each condition
a great resistance to pathologies and producing animal power in draft, the precious milk,
appreciated by poor people living in the villages and by modern cheese industries, good
quality meat, bone, horns, skin for leather, manure for fuel or fertilizer.
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Abstract

An effective gene conservation programme requires the knowledge of genetic diversity of the
population. The genetic structure of Gidran breed was studied from pedigree records.
Herdbook data available up to 2014 of registered Gidran horses were analysed. The pairwise
genetic distance between lines was the largest for line “B” and “C” whereas it was the shortest
between line “A” and “B”, respectively. The traditional, MezOhegyes originated mare families
were closer to each other than any other possible pairwise distance among the mare families.
St. Simon xx had the most selected offspring in the Gidran pedigree whereas Gidran XI had
the most selected progenies among the purebred Gidran stallions. The broodmare Gidran VI-2
(Spiné) had the most selected foals in the population (6 mares).

Introduction

An effective gene conservation programme requires the knowledge of genetic diversity of the
population. All Gidran horses are originated from the stallion Gidran Senior and descendants
of his son Gidran II after the mare 74 Tifle (MIHOK and ERNST, 2015). The Gidran breed is
a result of a classical line breeding and was formed in Mezdéhegyes Stud. It is often originated
from the establishment date (1785) of the stud farm, though the Austrian Ministry of Defence
declared this heavy riding horse as a separate breed in 1885. About 200 mares played their
roles on the formation of the breed but only 16 of them became family founder. Three
genealogical lines have been formed during the years (MIHOK, 2006, 2012).

The demand to get to know the genetic variability of livestock animals has been continuously
increasing (WOOLLIAMS et al., 2002). Analysis of pedigree data gave information about the
ancestors and relatives of the animals and there are various measurement variables to describe
the population genetic structure and variability (MAIGNEL et al., 1996).

The analysis of pedigree data is most popular and used in horse breeding. Inbreeding,
pedigree completeness and generation intervals are estimated for Arabian (CERVANTES et
al., 2008; GLAZEWSKA and JEZIERSKI, 2004) as well as for English Thoroughbred
(BOKOR et al., 2013; MOUREAUX et al., 1996) horses. Among the Hungarian traditional
breeds, the Shagya-Arabian stock of Babolna (GERSTNER, 2014) and Hucul horses were
also evaluated (MIHOK et al., 2016).

The aim of the research study was to analyse the pedigree information of the registered
Hungarian Gidran population.

Material and methods
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The basis of the current study was the Hungarian active breeding population of Gidran Horse
between 2012 and 2014. The active population was chosen as reference when needed. The
base pedigree information was given by the Kisberi and Gidran Horse Breeding Association.
The pedigree information of Shagya-Arabian and English Thoroughbred horses were
completed using www.shagya-database.ch and www.pedigreequery.com, respectively. There
were the pedigree data of 8581 animal in the developed database.

The population was described with number of progenies (for sires and mares) and number of
selected progenies, and distance among sire lines and mare families. The genetic distance
among sire lines and mare families were characterized using Nei-genetic distance which was
calculated using the formula: D' = Dij —[(Dii + Djj )/ 2]= [ffii + f“. )/2]— fij where fj; is the

pairwise coancestry coefficient between the i and j subpopulations (sire lines and mare
families, respectively.

All the above described parameters were computed using ENDOG (GUTIERREZ and
GOYACHE, 2005) and POPREP (GROENEVELD et al., 2009) softwares.

Results and discussion

The distribution of the reference population by sire lines is illustrated in Figure 1. From gene
preservation point of view, it would be desirable to maintain each line with equal proportion
within the population as much as possible. There were the less animals in line ”C” and line
“A” was the most numerous. The high proportion of “out of sire lines” category shows the
importance of (English) Thoroughbred stallions in the breeding but it could be also a warning
for the Breeder Association to avoid the low proportion of purebred stallions.

The pairwise genetic distances among sire lines could be followed in figure 2. The largest
genetic distance can be seen between line “B” and “C”. The “A” and “B” lines were the closer
to each other.

The distribution of the reference population by mare families is shown in Table 1.
Maintaining of each mare families is important from gene preservation point of view with
possibly equal distribution over the breed. Only passing of the responsibility the fine-
sounding argument that only families unable to survive are disappearing and the family size is
directly proportional to its importance. It might give information about the best adaptation to
the given environmental conditions and not in relation with the genetic value of the family. In
our study, the most populous families were “Mezdhegyesi 2-es” and “Mezbhegyesi 7-es”.
This fact offers and gives the possibility of strict selection within these mare families. Large
proportion of the mare families has only a few representative broodmares within the active
breeding population.

The pairwise genetic distances among mare families is illustrated in figure 3. Except the
“Borodi 14-es” mare family, the young “Borodi/Népies” mare families were well separated
from the mare families originated from Mezdhegyes. In addition, the traditional mare families
were closer to each other than any other possible pairwise distance among the mare families,
respectively.
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Figure 1. Distribution of animals in the reference population by sire lines
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Figure 2. Pairwise Nei-based genetic distances among sire lines

To maintain the genetic variability of the breed from generation to generation, the number of
selected progeny could be important information. Figure 4 shows 30 breeding stallions having
the most selected progeny in the analysed database. There were near 50 offspring within the
pedigree of Gidran horses (and they English Thoroughbred ancestors) St. Simon xx. This
could show the effect of a widely used historical breeding stallion from more than a century
time period. The Gidran XI stallion had the most selected progenies among the purebred
Gidran stallions. There were 15 English Thoroughbred stallion having at least 15 offspring
within the pedigree of the Hungarian Gidran horses. As the performance of the Thoroughbred
horses is well known, these stallions popularity was not excessive, though some purebred
stallions having really excellent progeny could not get the right place forming the genetic
background of the Gidran breed.

Figure 5 illustrates 30 broodmares having the most selected offspring for breeding in the
analysed pedigree. Broodmare with the most selected progeny was Gidran VI-2 (Spiné)
belongs to the Mez6hegyesi 2-es mare family. The aim of the relatively high number of
offspring (6 mares) in the breeding might be to maximize the genetic merit of the mare across
the population. It would be especially beneficial when these mares appear more than one herd.
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Also a good question could be the future act of this young broodmares within the genetic
variability of the breed.

Table 1. Distribution of animals in the reference population by mare families

Number of born Number of born

Mare family foals Mare family foals
Mezdhegyes 1st 5 Borodi 1st 13
Mezdhegyes 2nd 34 Borodi 2nd 7
Mezoéhegyes 3rd 27 Borodi 3rd 11
Mezbhegyes 4th 26 Borodi 4th 2
Mezbhegyes 5th 2 Borodi 5th 4
Mezbhegyes 6th 6 Borodi 6th 4
Mezbhegyes 7th 33 Borodi 7th 1
Mezdhegyes 8th 9 Borodi 8th 3
Mezdhegyes 9th 1 Népies 9th 4
Mezdhegyes 11st 14 Borodi 14th 9
Mezbhegyes 12nd 2 Népies 15th 3
Mezbhegyes 13rd 6 Borodi 16th 3
Mezbéhegyes 14th 2 Borodi 17th 1
Mezbéhegyes 15th 2 Borodi 18th 3
Mezbéhegyes 17th 6 Borodi 19th 2
Mezbéhegyes 18th 3 Népies 22nd 1
Mezbéhegyes 19th 12 Népies 23rd 2
Mezdhegyes 21st 4

Figure 3. Pairwise Nei-based genetic distances among mare families
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Figure 5. Broodmares having the most selected progeny

It would be favourable from the genetic conversation point of view to select at least one

female offspring per broodmares. This could keep the genetic variability almost unchanged
but it rarely occurs in practical breeding and even more rarely successful. The selected

progeny per mares is an important indicator, but it doesn

’t always provide sufficient
among the important

information. The English Thoroughbred mare, Plucky Liege xx is

ancestors having 5 progenies within the pedigree of Gidran horses but had not a large effect

on the genetic variety of the breed across her foals.
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Conclusions and recommendations

Our results gave a warning for breeders to keep sire lines equally distributed over the
population and avoid the low proportion of Gidran stallions. The pairwise genetic distance
among Mezdhegyes originated mare families were much lower than for other mare families.
The English Thoroughbred stallion St. Simon had the most selected progenies within the
Gidran pedigree whereas Gidran XI had the most selected progenies among the purebred
Gidran stallions. The broodmare Gidran VI-2 (Spiné) had the most selected foals in the
population (6 mares).
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Abstract

In Croatia breeding of Gidran horses has tradition longer than a hundred years. At first Gidran
served as a war horse, and selection make elegant, noble, well-riding and agile hussar horse.
Reaffirmation of the breed began in the 21™ century. Currently in Croatia 66 individuals of all
categories are registered. By phenotype characteristics Gidran population from Croatia is very
similar to the population from Hungary. Today Gidran is mostly used as a sport horse and in
recreation, and is an integral part of cultural events and manifestations in Croatia.

Introduction

Horse breeding in Croatia has a long tradition. One part of the breeds originate from local
populations of domestic animals from this region, and some of them have arrived from
neighbouring countries during migration or during the war, after which they are accepted as
part of the tradition. In the Croatia there are three autochthonous horse breeds: Croatian
Posavian horse, Croatian Coldblood, Murinsulaner and Lipizzan as traditional transboundary
breed. According to FAO (2015) report, Europe and the Caucasus has the highest number of
regional transboundary horse breeds (36) whose importance is evident in usage and
conservation of animal genetic resources. One of such transboundary horse breed, which
exists on Croatian territory more than one hundred years is Gidran horse.

History of Gidran’s goes way back in 1816 when 7-year old Gidran Senior Arab stallion
across Trieste was moved to a military stud Babolna in Hungary in 1818. He was founder of
three genealogic lines; line A (GIDRAN XXXI born in 1863), line B (GIDRAN XXXIII born
in 1868) and line C (GIDRAN XXI born in 1863) whose offspring were stallions of
Hungarian, Romanian, Bulgarian, Czech and Slovakian and Austrian state herds.
Consolidation of Gidran breed starts in 1855 when Lt. Lobkowitz formed stud farm number
IV mainly consisted from horses of Gidran origin and typical chestnut coat colour (JONAS et
al., 2006). Same year Austrian Ministry of Defence was compelled to declare Gidrans as a
separate breed. Afterwards planed breeding of purposeful line and family formed an elegant,
well rideable, although hardy build riding horse. During 20" century Gidrans population has
experienced several bottlenecks which resulted in decreasing the size of the population and
also loss of valuable genetic characteristics. Luckily, in 1974 protection of Gidrans as
traditional indigenous Hungarian breed starts and resulted with increased population size and
regeneration of original gene pool. This excellent breed show to be very good athlete
achieving outstanding sports results in different equestrian disciplines like show jumping,
eventing, dressage, and hunting.

As multipurpose military horse Gidran was spread and used in the area of today's Hungary,
Romania, Bulgarian and Croatia during the second half of the nineteenth and early twentieth
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centuries. Nowadays, if we look Gidrans as transboundary breed, his size is relatively modest.
Hungary counts the highest number of animals (~ 320 animals), than Croatia (~ 66 heads),
Romania (~ 50 heads), and Bulgaria (~ 30 heads). Eventhough, according to FAO criteria for
endangerment level, this population could be considered as highly endangered (FAO, 2015).
The aim of this study was to estimate breeding trend of Gidran horse in Croatia and way of
his utilisation nowadays. Comparing body measurements of two Gidran’s populations, one
from Croatia and one from Hungary, we want to determine similarity, i.e. differences level
towards the exterior.

Material and methods

Data about population size of Gidran horse in Croatia through years are collected from
Annual report of Croatian Agriculture Agency (CAA, 2003-2016). Body measurements were
taken during summer 2016 in Bjelovar-Bilogorska County. The exact method and procedures
of measuring are described in the paper IVANKOVIC et al. (2016). From Croatian Breeders
Association of Gidran horse we get information about historically written material and
photographs.

Results and discussion

History of breeding Gidran horsein Croatia

Breeding of Gidran horses breed in nowadays Croatian teritory lasts longer than one and a
half centuries, but continuity of breeding has been disrupted at the end of the First and Second
World War. In the area of Bilogora there are still residues of former military-cavalry quarters
in Zrinski Topolovac and Leti¢ani near Bjelovar indicating the development and importance
of cavalry fort in the times. There are lots of eveidence about historical remans of Gidran
horses in Croatia. One example (Figure 1) is painted stylized horses figures of chesnut coat
color (which is characteristic of the Gidrans) on the outer side of the wall of an old barn in
Zrinski Topolovac (from 1704 to 1756 there were placed military command of the Habsburg
Monarchy).

Figure 1. Stable with drown chesnut horse on the wall in Zrinski Topolovac

In northern parts of the country Gidran were used as warhorses in the cavalry by so called
Hussar troops established in Bjelovar as far back as 1756 (Figure 2a). The old records do
suggest that the breeding of Gidrans on the Croatian territory was already present in 1885
(NN, 1885) what confirm Figure 2b describing buying two stallions Gidran I and Gidran II for
700 and 400 forints from Mezohegyes Stud farm. Gidran was reliable, excellent, durable
horse who shows good skills in the military as well as in the field breeding.
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2b povoljne ciene ljetos nabavlieni opasa¢i za nasu zemn
pastuharnn iz ugarskih drzavnih ergeljah. U Kisbera kupljino
Jje: Ostreger engl. ®/, krvi za 1500 fr. i Njemacki Michl engl
e krvi za 1200 for., u Babolni: Gazlan, punokrvi
za 1200 for., Keet, polukrvnjak arabski za 500 for.,
krvni Arabi Amurat Bairaktar, Jussuf iz Sagve i Jussuf 1
Amurate svaki za 1000 for., a napokon u Mezohegvetn
Gidran I. arabske pasmine za 700 for.. Gidran 1I. takodicr
arabske pasmine za 400 for., Prid of kngland, Norman za
1000 fr., Vihar, engl.-arabske pasmine 800 for., Sagya, arab-
ske pasmine za 400 fr., te Medjed 'y krvi englezke pasmine
za 400 forintah, g

Napokon zanimat ¢e strukovnjake da saznadu. uz koli ‘
1 1
|

Hussar Home Guard in the corps before World War [; 2b. Allegation of

purchase stallion Gidran I and Gidran II for 700 and 400 forints in Hungary

Current status of breeding Gidran horsein Croatia
According to data from CAA (2016) breeding of Gidran horses in Croatia are spread over 10

Counties (Figure 3).

M 6 County with Gidran ratio <1%

M Bjelovar - Bilogora County (70%)
W Korivnica-Krizevei County (10%)
| Krapina —Zagorje County (7%)

M Sisak-Moslavina County (4%)

v

Pl

Figure 3. Breeding areas of Gidran horses in Croatia. The four Counties with the largest
number of horses are blue shaded, and other six counties with only one animal in grey
(Slavonski Brod, Zagreb, Istria, Medjimurje, Varazdin, Zagreb County). Diameter of the
white circle is proportional to the share of Gidran horses in each County.

Census size of Gidran population in Croatia is 70, of which 48 heads (70%) are bred in the
area of Bjelovar County. In other Counties breeding of Gidran is represented in smaller
percentages, i.e. from 1% to 10%. Only Gidran horses registered in the Central Equine
Registry in Croatia which is led by CAA make breeding stock. They are represented with all
age and sex categories of which 13 are stallions and 37 are mares (CAA, 2016). Figure 4
presents the number of Gidran horses in period from 2003 to 2016. In the mentioned period, it
is evident increase in the number of animals from year to year with minor fluctuations during

2014.
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Figure 4. Overview of Gidran population size in Croatia in the period from 2003-2016
(CAA, 2004-2016)

In the Central Equine Registry in Croatia from a total of 70 individuals of Gidran, 40
individuals (57%) have Croatian unique equine life number (UELN) while Hungarian UELN
number have 30 individuals (43%). These data point out good practice of conducting breeding
program using Croatian lines as a parent for new generations. That is the reason why more
than 40% of the current Gidran population in Croatia are young, aged between one to eight
years (Figure 5). Older population of Gidran, aged 8-12 years makes only 23% of the total
population. To this increase in population size and offspring’s from 2008 onwards contribute
establishment of historic troops “Bjelovar Border Troops - Hussars 1756 at the beginning of
2008, which use mainly Gidran horses for their units.
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Figure 5. Age structure of Gidran horses in Croatia from 1996-2016
Breeding and selection with the aim to improve some characteristics of Gidran population in
Croatia imply the best parent’s selection of future offspring. For this purpose, mating of
breeding stallions and breeding mares is conducted with great care to get the best foals of
good genetic potential and good exterior. Mating procedure is planned with the aim to
minimize occurrence of hereditary blemish (flaws), unacceptable exterior features and/or
inbreeding as states in Breeding program for Gidrans (Croatian Association of Gidran horse
breeders, 2011; 2014). Till now, 28 28 stallions were used as fathers in the current Gidran
population in Croatia. All stallions are of Hungarian origin, except Security Tag (USA)
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stallion that is of American origin. The highest number of 13 offspring gave Stallion 5050
Gidran Gavaller (7 males and 6 females), while the stallion 4889 Selection (Gidran
XXVII.tm) gave 8 offspring with equal ratio of male and females. Other stallions gave from
one to five foals. In genealogy of Gidran horses in Croatia there were 48 mares as mothers of
current population. Majority of them have Hungarian background, only two mares, 4 Gidran-2
(Alma) and 10 Gidran-3 (Fiona) are with Croatian background. Six-year-old mare 4 Gidran-2
(Alma) gave two foals, while five-year-old 10 Gidran-3 (Fiona) gave one foal. Using smaller
number of selected stallions, breeding focus is placed on selection and faster achievement of
the breeding goal, but at the same time, use a larger number of mares maintains a substantial
genetic basis. Approach like this enables consolidation within Gidran population, and while
preservation genetic diversity within the breed.

The characteristics of the population phenotype Gidran horses

In the genesis of Gidran horses we can find breeds like Thoroughbreds and Nonius, which left
important imprints in Gidran horses. IIVANKOVIC et al. (2016) study body measurements
and indices of Gidran population from Croatia and due to better insight compared the same
qualities with Gidran from Hungary (Figure 6).
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Body measures

WH (s) — withers high (stick); WH (t) — withers high (tape); BH — height of back; RH — height of rump; BL —
length of body, CD — depth of chest; CW — width of chest; CC — cannon bone circumference; RL — length of
rump

Figure 6. Body measurements comparison of Gidran mares from Croatia with Gidran mares
from Hungary (BENE et al., 2014; IVANKOVIC et al., 2016)

Generally, population of Gidran from Croatia has higher withers height (170.9 cm) and canon
circumference (20.5 cm) in relation to the Gidran population from Hungary (167.6 cm, 19.9
cm). Population of Gidran mares from Hungary has had higher values for other eight body
measurements, although not significant. The highest observed difference of 5.3 cm between
these two populations was related to width chest (41.9 cm for Gidran in Croatia, 47.2 cm for
Gidran in Hungary; IVANKOVIC et al., 2016). IVANKOVIC et al. (2016) state that
similarity considering body measures are expected since Croatian breeding of Gidran horses
is established on Hungarian genetic pool. During 2008 Croatian Association of Gidran horse
breeders import 20 breeding heads (IVANKOVIC et al., 2016) and revitalization of breeds
gets solid ground.
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Breeding status of Gidran horsein Croatia

Breeding of Gidran horse in Croatia again started in nineties of XX century when breeding
individuals are registered into National Registry Book at CAA. In 2009 and 2010 City of
Bjelovar supports the purchase of 20 high-quality Gidran horses for the purposes of the newly
established historical cavalry “Bjelovar Border Troops - Hussars 1756 what was main sweep
to the breeding. Later, by adopting Breeding program for Gidran horses in Republic of
Croatia (2011) and establishing “Croatian Association of Gidran horse breeders" more
productive and directed breeding activities started. This Association in its work is closely
linked with breeders and breeding association of Gidran horses from Hungary, and adapted its
own version of breeding program to the breeding program from Hungary. The Hungarian
Association of Gidran horse breeder expressed full compliance of these two breeding
programs what is field for future collaboration. The main National Herd Book is held in
Hungary and Croatian represent filial National Herd Book for Gidran horses.

Gidran horses are marked according to Regulations on the identification and registration of
equine in Croatia and the corresponding regulations of the Breeding program. Mandatory
marking include implantation of transponders, diagram description of exterior and hot brand
marking. Croatian brand for Gidran horses is consisted of connected letters 'G' and 'H'. The
offspring from the mare which came from the original Gidran families from Mez6hegyes Stud
farm (Hungary) under “GH” letters have brand of stylized six-pointed star "*" (Figure 7).

Figure 7. Breed stamp of Gidran horse in Croatia

Way of utilization of Gidran horsein Croatia

Gidran horse from its beginning is design as a multipurpose, with slightly emphasis on
military. He encompasses speed, strength, endurance and good interior characteristics what is
visible in remarkable results in equestrian competition disciplines, especially in the military
and jumping disciplines. Nowadays, Gidran horse in Croatia is mainly use as excellent sport
horse and according to the phenotype measures and physical predisposition he fined his usage
in: military, show jumping, endurance, dressage competition and driving. In Croatian Gidran
play an important role in traditional performances and events, folklore manifestations, etc.
One of such manifestation is Terezijana where “Bjelovar Border Troops - Hussars 1756
participate regularly (Figure 8).

37



Figure 8. Participation of “Bjelovar Border Troops - Hussars 1756”
on Gidran horses at the Terezijana cultural manifestation in June 2016 in Bjelovar

Cultural events also accompanying events from further or closer past in Croatia; good
example is participation of Croatian historic Hussar Troops on the First Equestrian parade in
May 2016 (Figure 9).
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Figure 9 Preparation of “Bjelovar Border Troops — Hussars 1756
for the preparation First Equestrian parade in May 2016 in Zagreb

Based on the experience from neighbouring countries, it is visible that Gidran horses can be
used in many other activities. These are activities of social significance like: use horses by
urban police troops, use by border police, in the operation of rescue services, in hippotherapy,
etc. At the current time there are an increasing number of recreational riders who want to
enjoy horseback riding, learn about the natural and cultural features of the region, so
utilization of horses in recreational riding and tourism is very promising. Population of Gidran
horses also represent important genetic values. Since total (including neighbouring countries)
population of Gidran horses counts about 450 individuals and is in the group of highly
endangered breed. According to EU classification (EC 817/2004) this population has rights
for financial support for equine breeds whose number of reproductive available female
individuals are below 5.000. This emphasizes the need to preserve Gidran population at the
national and international level as transboundary breed.
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Abstract

The aim of the study was the examination of changes in genetic diversity between the stocks
included in the Hucul Stud Books published in 2002 and 2011. Average inbreeding
coefficient was 6.21 % and 6.36 % in the stocks of 2002 and 2011, respectively. The average
relatedness were 11.17 % and 12.58 % for the years 2002 and 2011. The mean complete
generation equivalent was 7.13 in the 2002 stock and 8.27 in the 2011 population. The mean
of the maximum number of generations was 17.21 generations (2002 stock) and 18.54
generations (2011 stock). The mean of the number of full generations traced in the case of the
individuals published in the 2002 stud book was 4.36, while it was 5.21 in the case of the
2011 stock. The mean generation intervals were 9.98 years and 10.63 years for the 2002 and
2011 stocks, respectively. In the stocks included in the 2002 and 2011 stud books the effective
number of ancestors (fa) was 15 (in both populations); the effective number of founders (fe)
was 26 and 23, and the ratio of the two (fa/fe) was 0.6521 and 0.576. The ancestors with the
highest genetic impact are listed in a table.

Introduction

The purpose of our examination was to evaluate the genetic structure of the Hungarian Hucul
population based on pedigree data, by applying population genetic methods. The regular
examination of the genetic structure of the Hucul breed — which is indigenous in Hungary and
can be categorised as endangered at the same time — reveals the changes that have occurred in
the population. This has a great role from the point of view of breeding: it shows which
direction breeding develops, where changes should be made and probably also reveals that the
import and further breeding of individuals from which mare families and stallion studs help
improving the diversity of the population.

Material and methods

In the study we analysed the Hucul breed, considered an indigenous Hungarian horse breed,
based on the populations in the Hucul Stud Books published in 2002 and 2011. Our aim was
to follow up on the changes in genetic diversity that took place over a decade’s time. There
were 85 individuals in the stud book published in 2002, while the stud book published in 2011
presented the characteristics of 274 Hucul horses kept under stud book control. Using the
Endog programme developed by GUTIERREZ and GOYACHE (2005) inbreeding
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coefficient, average relatedness, pedigree completeness, generation interval, effective number
of ancestors, effective number of founders, the ratio of the two and the ancestors responsible
for variability were calculated. The individual indicators can be characterised in brief as
follows:

Inbreeding coefficient indirectly shows the diversity of the stock. The precision of the
inbreeding coefficient depends on the length and, indirectly, also on the completeness of the
pedigree (BOICHARD et al., 1997). In the case of populations with a decreased number of
individuals of indigenous breeds with a closed stud book, where the import of foreign genes is
now allowed, it is a huge task to even keep its level. In most cases, efforts to maintain the
species focus on holding back the rise of the inbreeding coefficient. Endog calculates it using
WRIGHT’s (1922) formula (Fx = 2(1/2)*™ " x (14F,), where the indicator obtained is the
inbreeding coefficient of the individual *X’.

Endog calculates average relatedness with an algorithm made by COLLEAU (2002). It
shows the likelihood of an allele randomly chosen from the pedigree characterising the whole
population belonging to an individual. It is closely related to the inbreeding coefficient.

Pedigree completeness can be characterised by the values of the number of full generations
traced, the maximum number of generations and the equivalent complete generations.
Indigenous breeds are usually characterised by a long pedigree, especially if the origin records
have not been lost for any reason. The number of full generations traced is defined as the
furthest generation in which all the ancestors are known. Ancestors with no known parent
were considered as founders (generation 0). The maximum number of generations is the
number of generations separating the individual from its furthest ancestor. Equivalent
complete generations is an adjusted indicator characterising the pedigree completeness. The
equivalent complete generations is computed as the sum over all known ancestors of the
terms computed as the sum of (1/2)" where n is the number of generations separating the
individual to each known ancestor (MAIGNEL et al., 1996).

Generation interval shows the average age of parents at the time of their offspring’s birth
(JAMES, 1977). According to GASPARDY et al. (2003) generation interval is the time that
passes between the birth of a parent and the birth of their breeding offspring, i.e. the average
age of the parents — weighted with the number of their further reproducing (effective)
offspring — at the birth of their offspring. The value can be calculated along four different
lineages (father—son, father—daughter, mother—son, mother—daughter) on the basis of the
recoded individuals’ and their parents’ birth dates. In the maintenance of indigenous stocks,
controlling the fall of diversity and keeping the rise of the inbreeding coefficient at the
possibly lowest level are among the objectives, considering which longer generation intervals
are always more favourable. In the maintenance of breeds, fast generation changes are not an
objective.

All individuals of the population can be traced back to the founders, which, however,
contribute to the formation of the population’s genetic stock to various extents. This latter is
what is adjusted by the effective number of founders (fe) in a way as if the founders had
contributed to genetic diversity to the same extent. The effective number of ancestors (fa) is
lower (or the same as) the effective number of founders. Ancestors are selected on the basis of
their genetic contribution to the population, since certain individuals are not necessarily
founders, so in view of relatedness genetic contributions may be overlapping (and their
totality may be more than 100%). In the case of ancestors we consider their marginal
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contribution (using the non-overlapping part of genetic contributions). The ratio of effective
number of ancestors and effective number of founders (fa/fe) implies the bottleneck effect
suffered. If fe is higher than fa, the population suffered a bottleneck effect. Success in the
maintenance of protected populations usually depends on individuals that can be traced back
to the highest possible number of founders.

Results and discussion

Inbreeding coefficient

The average inbreeding coefficient of the stock listed in the 2002 stud book was 6.21%. The
mean inbreeding coefficient value of the individuals presented in the 2011 stud book was
6.36%. The values imply a slight increase in the degree of inbreeding of the Hungarian
population of the breed in the period examined. It is also remarkable that the values obtained
are significantly higher than those published by BARTOLOME et al. (2011) with reference to
Spanish Sports Horses (0.66 %), although that stock obviously does not have a closed stud
book. The value obtained by PIONTEK et al. (2012) with reference to the Hucul population
in Slovakia, 6.26 %, is very close to the figure obtained in our study. Our values of 6.21 and
6.36 % proved, however, lower than the values published by BOKOR et al. (2013) (for
Hungarian Thoroughbred): 9.58 % and ZECHNER et al. (2002) (for Lipizzan horse): 10.81
%. These stocks, too, have clearly a larger population size.

Average relatedness

As regards average relatedness in the two compared stocks, the significantly larger stock
presented in the stud book published later is characterised by a higher degree of average
relatedness: 12.58% compared to 11.17%. The change (rise) in average relatedness indicates
(since average relatedness is higher than half of the inbreeding coefficient) that the mating of
related individuals could not be avoided in the stock. Some of the growth in the stock size
originated in the further breeding of the stock under stud book control in 2002 and, inevitably,
the pairing of related individuals grew. Unsurprisingly, the average relatedness published by
BARTOLOME et al. (2011) with reference to Spanish Sports Horses is significantly lower
(0.16%). The lower degree of average relatedness published by PJONTEK et al. (2012) for
the Slovakian Hucul population (9.34%) is surprising at the same time. While he observed a
similar value for the inbreeding coefficient, he obtained a lower value for average relatedness,
which indicates a lower level of close breeding in the Slovakian than in the Hungarian Hucul
population. The 12.25% average relatedness published by VALERA et al. (2005) for
Andalusian horses is closest to the values of 11.7 % and 12.58 % we obtained.

Pedigree completeness

The equivalent complete generations was 7.13 generations on the average (the values
changing between 4.89 and 8.6) in the 2002 population. With reference to the population in
the 2011 stud book, the mean value was 8.27 (changing between 8.4 and 9.83, i.e. in a much
narrower range). The generation indicator of 1.72 published by MEDEIROS et al. (2014) with
reference to Brazilian Sports Horses is significantly lower, which implies that the breed is
under formation. A value almost identical with the equivalent complete generations of the
stock in the 2002 stud book (7.1 generations) was published by PJONTEK et al. (2012) with
reference to the Slovakian Hucul population. Unsurprisingly, the generation value of 15.46

42



recorded by BOKOR et al. (2013) surpasses our indicators since the Hungarian Thoroughbred
have a several hundred years’ history.

In the stock of the 2002 stud book we know of ancestors up to 20 generations; in the 2011
stud book population up to 22 generations (in the 2002 stock the figure varied between 14 and
20; in the 2011 between 19 and 22). This means that there was not only a generation change
but also there were individuals included in the stud book control that had a longer breeding
history. The maximum number of generations of the stock was 17.21 generations (2002 stock)
and 18.54 generations (2011 stock). Surprisingly TEEGEN et al. (2008) published a value of
only 4.55 generations with reference to Trakehner Horses. A similar value to ours was once
again published for the maximum number of generations by PIONTEK et al. (2012) for the
Slovakian Hucul population (17.54 generations). This reflects the same or similar Hucul
history of the two countries. BOKOR et al. (2013) calculated 29.96 generations for the
Hungarian Thoroughbred.

We are familiar with the full ancestry up to 4-7 generations of 84% of the 2002 stock and
89% of the 2011 stock. The full ancestry of 5.8% of the stock can be traced back to 7
generations. The number of full generations traced of the individuals in the 2002 stud book
was 4.36 on the average; of the 2011 stock, it was 5.21. A lower value was recorded by
TEEGEN et al. (2008) for Trakehner Horses (1.86 generations). PIONTEK et al. (2012)
published a figure a little lower than our value for the Slovakian Hucul population (4.29
generations). BOKOR et al. (2013) published a higher value (6.69 generations) for the
Thoroughbred population in Hungary.

The pedigree completeness value obtained can be considered favourable considering the
historic past of the Hucul breed. Comparing the populations in the two stud books (2002 and
2011), a clear rise can be observed in all the three pedigree completeness values. This
supports the conscious breed maintenance efforts. More complete and longer ancestries are
more favourable for calculating more precise inbreeding values.

Generation interval

The generation interval values of the 2002 and 2011 stocks obtained along four different lines
of descent were summarised in Table 1. In both stocks, the longest generation interval values
were exhibited by stallions siring female foals, followed by stallions siring male foals. In the
2002 stock, somewhat higher generation interval values were calculated for mares producing
female foals than for mares producing male foals. In the 2011 population, mares producing
male foals exhibited longer generation interval values. The mean values obtained for the 2002
and 2011 stocks respectively were 9.98 and 10.63 years. There are no major changes to be
observed in the generation interval values of the two stocks.

Table 1. Generation interval values of the 2002 and 2011 stocks along 4 different lines of
descent

Generation interval (years)
2002 stock 2011 stocks

Parent-offspring lineages

Sire- son 10.22 11.73
Sire- daughter 11.72 12.29
Dam- son 8.26 10.48
Dam- daughter 8.50 8.87
Average 9.98 10.63
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Effective number of founders (fe); effective number of ancestors (fa); ratio of effective
number of ancestors and effective number of founders (fa/fe)

In the population in the stud book published in 2002 the effective number of founders (fe) was
26 and that of ancestors (fa) was15. As regards the 274 individuals in the stud book published
almost 10 years later (2011) the effective number of founders (fe) fell to 23 (also reflected in
the rise of the inbreeding coefficient), while the effective number of ancestors (fa) stayed
unchanged. The ratio of the effective number of ancestors and effective number of founders
(fa/fe) was 0.6521 in the case of the first and 0.5769 in that of the second population. Since
the effective number of founders is higher than the effective number of ancestors it can be
established that there was a bottleneck effect in the population. An indicator identical to those
with reference to the Hungarian population was published by PIONTEK et al. (2012) for the
Hucul population in Slovakia. Their research revealed that in the Slovakian population the
effective number of founders was 26; that of ancestors was 16. These values are almost the
same in the two countries, which comes as no meaningful surprise considering the common
origin.

Ancestors with the highest genetic impact

Table 2 summarises the 10 individuals with the highest genetic impact from the stocks under
stud book control at the two dates concerned. The ten most important individuals of the stock
recorded in 2002 (7 stallions and 3 mares) are responsible for 71.14 percent of the genetic
variability, while in the stock published in 2011, it was ten stallions that were responsible for
68.97 percent of the genetic variance. Table 2 presents these individuals by name. The impact
of the ancestor with the greatest genetic impact, Goral III (Lu), continued to grow (from 12.7
% to 14.81 %). This stallion is followed by 3139 Polan (Pol), with a significantly shorter
breeding history but present with large direct offspring as well as many grandsons and
granddaughters. He had an impact of 11.7% on the genetic structure of the 2002 stock, which
slightly grew in the following ten years (to 11.91%). The impact of 162 Ousor 02-7 Turek
(Murény) fell, while the impact on genetic structure of Hroby VIII (Lu) increased. In the stock
published in 2011 stud book, two individuals of the stud Pietrosu appeared as new and are to
be considered as ancestors with high genetic impact. Thereby the influence of the individual
studs fundamentally changed. In addition to the influential role of the four individuals
responsible for the greatest genetic coverage, that of other ancestors changed as well. In some
cases impact on the genetic structure fell, while in other cases it increased.
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Table 2 Ancestors with the highest genetic impact in the 2002 and 2011 stock

Contribution (%)

Animal Gender =502 stock 2011 stock
Goral I1I (Lu) stallion 12.70 14.81
3139 Polan (Pol) stallion 11.76 1191
162 Ousor 02-7 Turek (Murany) stallion 11.13 7.27
Hroby VIII (Lu) stallion 6.82 8.16
2967 Ousor VI-61 Tornadé (Lu) stallion 5.80 -
3254 Hroby Joésag mare 4.96 -
224 Gurgul V-11 mare 4.89 -
117 Goral X (Top) Goral VII-1 (Lu) stallion 4.88 -
2539 Bravij (Ukr) stallion 4.41 -
307 Gurgul V-30 Lucka (Sk) mare 3.78 -
Ousor (Lu) stallion - 6.15
Pietrosu II (Lu) stallion - 593
Pietrosu VIII (Lu) stallion - 4.52
Hroby XXI (Lu) stallion - 4.30
Hroby (Bukovina) stallion - 3.10
Goral I (Lu) stallion - 2.82

Conclusion and recommendation

One can observe a rise in the three different kinds of pedigree completeness values in the
2011 stock. They became longer and more complete, whereby we were able to determine
inbreeding more precisely. The effective number of founding ancestors fell from 26 to 23 with
reference to the individuals recorded in the 2011 stud book, which partly explains the higher
level of inbreeding. The inbreeding coefficient of 6.21% in 2002 grew to 6.36% in 2011, in
parallel to which the degree of average relatedness also rose from 11.17 to 12.58 percent. The
role of the four individuals responsible for the highest genetic coverage was retained, while
the significance of additional stallions grew. In order to reduce the degree of inbreeding, the
import of individuals with a rare pedigree is recommended for the future.
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Abstract

One of the Slovenian indigenous horse breeds is Posavje horse, which has also been
traditionally reared in Croatia. The purpose of this paper was to assess the progress of the
Posavje horse population achieved in the recent years, from a perspective of the breed’s
preservation in Slovenia. The estimated population size in Slovenia for year 2016 was 1750
animals (660 breeding mares and 95 breeding stallions). Over the 11-year period, Slovenian
Posavje horse population has increased and its size has been stable since 2014. Genetic trends
for some conformation traits (gait correctness, 4 indexes, overall score) are shown, using
standardised estimated breeding values (BV12). The data used for the evaluation of genetic
changes included 1032 data records from Posavje horses born between 2000 and 2012. In
general, the trends of genetic changes were not clear. Most cases of mildly positive trends
referred to the breeding mares. Analysis of genetic changes showed the population is
generally stable and it does not change. Horse selection in Slovenia is based on phenotype
values instead of estimated breeding values, and the number of animals included in the data
record is very small. Therefore, the results are expected. In the future, effort to increase the
numerousness of the population and to implement breeding value based selection should be
made.

Introduction

Posavje horse is defined as one of the Slovenian indigenous horse breeds. It is named after the
area of origin, Posavje region, which still represents the traditional location of the majority of
Slovenian population. Today, the breed is widespread all over the country. The breed
originates from a population of a smaller type indigenous horses, reared in the Slovenian-
Croatian Sava river basin. That population was crossed with horses of different, mostly
coldblooded breeds (e.g. Belgian coldblooded type, Nonius), without any pre-planning or
breeding goals set, forming the Posavje horse as it is known today. The herdbook for Posavje
horse is kept in Slovenia and Croatia since 1993, as these two countries represent the breed’s
main rearing area (RUS, 2010; BOJKOVSKI et al., 2014).

Posavje horse breed was formed in moderate environment of tough survival conditions, which
has made these animals very resistant and adaptable. Nowadays, Posavje horse is also known
for its expressive sexual dimorphism, early breeding maturity and good fertility, as for its
calm and pleasant temperament. From a perspective of the economic crisis and still ongoing
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consequences, its good feed conversion, fast growth rate and excellent carcass traits have
become quite favourable (VEJNOVIC, 2008; RUS, 2010; BOJKOVSKI et al., 2014).
Slovenian Posavje horse is a small framed horse. It has a thin head, straight nose profile and a
muscular neck with a tick, wavy mane. Its body is wide, very deep but short, with a muscular
back and short, down-casted, split croup. Its legs are furry and rather thin but strong, with
well-formed joints, allowing correct and efficient gaits. Most common fur colour is brown or
black. Posavje horse is known as light to medium heavy, nimble and persistent horse. Farmers
use it for farm labour or for cargo transport. It is used as a carriage horse, and sometimes for
recreational, terrain riding (RUS, 2010; BOJKOVSKI et al.,, 2014). The main breeding
direction of Slovenian population of the Posavje horse is the production of slaughter animals
and horse sale to the meat industry (BOJKOVSKI et al., 2014).

A status of breeding organisation has belonged to the Slovenian association of breeders of the
Posavje horse since 2006. It includes more than 200 members and is responsible for the
breeding tasks, such as maintaining the member and animal registry, executing educational
and promotional activities (exhibitions and auctions), breeding and slaughter animals’
marketing, collaboration in herdbook admissions, selection and licencing of breeding
stallions, stallion management, use and exchange, and organising the work ability test. It takes
care for identification and registration of Posavje horses in Slovenia and generally cooperates
with the Biotechnical Faculty and the Veterinary Faculty, University of Ljubljana (RUS,
2010).

Total estimated population size of Posavje horse animals in Slovenia for 2016 was 1750
horses, where 660 breeding mares (38% of total population) and 95 breeding stallions (5% of
total population) have been registered to the herdbook. On average, Posavje horse breeding
stallions are aged 5 — 15 years, with 1 — 140 registered progenies per stallion (Registry of
equine... 2016; MESARIC, 2016).
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Figure 1. Change in Posavje horse population size between years 2005 and 2016
Over the studied 11-year-period the estimated number of animals in Slovenian population has

been rising (Figure 1). The sudden increase seen in 2010 and later on, is mostly due to a larger
extent of breeding animal registration and not actual increase in their numerousness.
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Interestingly, at the beginning of the economic crisis in 2008, no significant reduction of
animal number can be seen, although the reduction commonly occurred in other Slovenian
horse breeds. The economic circumstances negatively affected the breeding animals’ market,
yet the number of Posavje breeding mares has slightly increased and has remained unchanged.
The number of breeding stallions has also not changed significantly. This is, presumably, due
to the meat production breeding direction. The current state of Slovenian Posavje horse
population size is stable.

The present level of threat for Posavje horse in Slovenia was assessed by four criteria:
regarding the criteria of “reproduction ability” (the number of purebred breeding mares and
stallions in herdbook) the population is considered to be endangered. It is considered to be
vulnerable following the criteria of “population trend” and “purebred mating percentage”. The
size of the effective population is small, which is understandable for the total population size
is also small (although slowly increasing) and its numerousness in recent years has not
fundamentally changed. The number of breeding stallions, which has the main role in assuring
genetic variability (inbreeding prevention), is sufficient relatively to the total population size.
In compliance with the criteria “inbreeding coefficient” and “geographical spread”, the
Slovenian Posavje horse population is considered to be critically endangered. Since the
population is small, the main threat is represented by great potentiality of inbreeding. The
proposition to make genealogical separation of the breeding stallion lines has emerged, and it
is believed to relieve a choice of mating partners and mating plan structure. A positive
assessment regarding the geographical spread of the Posavje horse is the reflection of the
breed’s presence in Croatia (Pravilnik o ohranjanju... 2004).

Materials and methods

Trends of genetic changes for body traits in Slovenian Posavje horse population have been
estimated. Genetic changes are shown on standardised breeding value scale (BV12). For
standardisation, a mean of 100 points is used, whereas 12 points represents one standard
deviation. Trends are based on standardised breeding values (BV12) for 1032 horses born in
2000 — 2012. For breeding value estimation data of 885 breeding mares and 147 breeding
stallions were used.

In Slovenian horse selection 22 body traits are scored or measured. Scored body traits (12) are
breed type, head, neck, front part of body, middle part of body and rear part of body, front and
rear legs, gait correctness and efficiency, and overall score. Measured body traits (7) consists
of croup height and width, body length, wither height, chest girth, chest depth and chest
width, and cannon bone girth. Also 4 indexes are determined, reflecting body proportions. For
the analysis of variance, performed by statistical software package SAS/STAT, animal model
was used:

Yipa= U+ Gi+ Byt A+ aj + ejju

where Yik represented observed trait (body trait, index or overall score (22); p estimated

overall mean; G; fixed effect of gender (i =male, female); B; fixed effect year of birth

( =2000, 2001,..., 2012); Ay fixed effect of age at scoring (k =2.5-3.5 years, 3.5-5 years);
aj additive genetic effect and ejy residual.
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Results and discussion

Greater differences between animals within different birth year, noticed in stallions, are the
expected consequence of a smaller number of scored animals (Figure 2, 3).

Minor indication of a positive genetic change can be seen for gait correctness (Figure 2) in
mares. Indexes between 2 traits (chest width-wither height; chest depth-wither height; croup
width - wither height; cannon bone girth-wither height) and the overall score as a sum of all
scored traits (Figure 3, 4), also show a positive trend especially for mares. That means the
female population of Slovenian Posavje horse reflects phenotype changes, which are in
compliance with the breeding goals.
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Figure 2. Estimated genetic changes for gait correctness

Body volume measurements (chest width/girth/depth; croup width) showed a very slight,
positive trend for the female part of Slovenian Posavje horse population, and no
distinguishable trend for the male part of the population. This could be explained by
continued decrease in the number of scored stallions within the year of birth. Estimated
genetic changes of scaled traits, considering head, rear legs, body and breed type showed
minor positive trend for both genders. There were no noticeable population changes regarding
body frame measurements (body length, croup height, wither height), front legs and gait
efficiency. For the most traits the trends were not remarkable, hence they are not shown in the
paper.

Among all the studied traits, estimated genetic changes showed the most positive trend for
overall score (Figure 4). This is an evidence that selection of Posavje horses in general, is
going in a direction towards the breeding goal.
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Figure 3. Estimated genetic changes for indexes
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Figure 4. Estimated genetic changes for overall score
Conclusion
The population of purebred Posavje horses in Slovenia has been slowly but constantly
increasing since 2006. It seems that its total size has not been affected by the conditions of

economic crisis. This is probably due to the production of meat as a main breeding direction.
Nevertheless, the number of breeding animals is more or less stagnant. That is a positive fact

51



when compared to the population state of other horse breeds in Slovenia and Europe. On the
account of current weak enquiry on the market, breeding animals are hard to sell.

Overall, the estimated genetic changes in Slovenian Posavje horse population are quite small
or seemingly non-existent. Since the selection of these horses is based on phenotypic values
instead of estimated breeding values, trends of genetic changes such as the ones shown are
expected. In Slovenian horse selection, estimated breeding values should become first and the
most important criteria of consideration.

The breeding value based selection of the Posavje horse could become more interesting and
effective in practice with the possibility of merging the Slovenian and Croatian Posavje horse
population data.
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Abstract

The Hungarian fallow donkey is autonomous type from age 2003. In this study the
investigationed topic is the body conformations and bad physical formations in donkeys. The
total number of donkeys included in the research was 100. The data from seven different sized
stock-farm in six regions in Hungary. In addition to the measurement of different areas of the
body, we have also measured particular body parameters in order to calculate their
distribution/standard deviation within this heterogeneous type. The main objective of this
survey was the study and detailed description of the various forms of the Hungarian donkey,
although we cannot talk about exact types and type traits, only for administrative reasons.
From 100 donkeys, 57 was brown, moreover 73 donkeys had light belly in each colour. The
Hungarian donkeys were in largest number of medium size, the overgrowth of the croup was
common. Other body form malformations include a coarse, large head, meagre croup and
malformations of the breast, rump. Toeing out and sickle-hocked was very ordinary.

Introduction

The donkey livestock production was connected mainly with sheep breeding and keeping. The
reasons why shepherds used donkeys were these: perfect sociability, poor quality of the
pasture and multi-applicability (ERNST, 2004). Donkeys have long historical background in
Hungary, but the Hungarian Donkey became autochthonous livestock of the country officially
since 2005 (Figure 1). The conscious breeding was not current in old times, so nowadays
breeders must protect this untouched gene reserve. The selection should be exercised with
care, because errors of body conformations are hereditary very often. The Hungarian Donkey
population is about of 3000-4000. This population is heterogenic, there are less breed specific
characteristics like of donkey in some country in Western Europe.

There are three categories of donkey size: small, medium and large. The value of the height at
withers for the medium sized individuals is around 120 centimetres. The most common faults
of the Hungarian Donkey are as follows: the disproportionate body, the coarse, large head,
thin skeleton, too long back, short and meagre croup, the extremely toeing out forelimb,
sickle-hocked hind limb, X-leggedness, short-bound gait.

The most common hair colours are the brown, black, grey and their shade variants. Donkeys
usually have “swallow belly” in each colours. The end of the legs is often lighter than the
shade of the body. However, there are also entirely black exemplars. Individuals carry often a
“cross” made of the dorsal strip and the stripes running down each of their shoulders.
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Our aim was to receive more data about the type and conformation of the registered
Hungarian Donkey population. It is important to know the donkey’s anatomy to judge its
conformation. There are few differences in build of body between donkeys and horses. For
example, the neck of donkey is shorter and less arched than horse’s neck. Then, the withers
are often not well expressed, and the shoulders are often steep in donkeys.

Material and methods

For the data recording the Association of Hungarian Donkey Breeders’ gave us availability of
the investigated livestock owners. The taking of body measurements and evaluation of
conformation were carried out in six counties in Hungary, altogether in seven studs from July
until September during 2016. The overall number of individuals was 100, the number of
individuals by county was as follows: Bacs-Kiskun: 28, Hajdu-Bihar: 28, Borsod-Abauj-
Zemplén: 25, Jasz-Nagykun-Szolnok: 9, Heves: 5, and finally Pest: 5.

In most of the cases the age of donkeys was known from date of birth registered in their
passport, but several times the microchip number was used for retrievement of birth date. The
average age of investigated donkey was seven years.

The next body measurements were taken: height at withers (the highest point of the withers
measured from the ground), sacral height (the highest point of the sacrum measured from the
ground), greater trunk length (distance between the greater tubercle of humerus and the ischial
tuberosity), and chest depth (distance between the sternum and vertebra behind withers).

To measure the donkeys measuring tape and measuring stick were used. From the
investigated parameters the height at withers, sacral height and chest depth were measured by
measuring stick. The greater trunk length was measured by tape measure.

With the body measurements there were calculated body indices (Table 1). The larger the
index value, the more pronounced is the index property at the animal.

Table 1. Applied calculations of body indices

Index of pelvic overgrowth = (sacral height/height at withers)*100
Index of stubbiness = (height at withers/greater trunk length)*100
Index of long-leggedness = (height at withers/chest depth)*100

For the investigated body measurements and indices the corrected value of the mean (LSM -
Least Square Means) and its error (SEM — Standard Error of Mean) was computed by a
General Linear Model (GLM, Statistica ver. 13) with fixed effects of colour and gender, and
age as covariate (a covariate is a variable that is possibly predictive of the outcome under
study; in this study it ranges between 1.2 and 21.1 years; DELL INC., 2015).
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Figure 1. Boncida, a requested type of grey-coloured Hungarian Fallow Donkey mare born in
2003 (photo LENART, 2016)

Further on, the coefficient of determination (R”) was computed which is a number that
indicates the proportion of the variance in the dependent variable that is predictable from the
independent variable(s).

In the frame of conformation judgement the constitutional faults were especially revealed. In
this study we give account about the most typical defects according to their percentual
occurrence. At the same time, for the Association and a subsequent processing photos of all
the individuals investigated were drawn.

Results and discussion

The Table 2 presents the Least Square Means of body measurements.

LSM of height at withers was 121.0 cm, included stallions and mares. This average value
implies that the Hungarian Donkeys are of medium sized on average. The impact of the
colour and the age on the height at withers is significant (P=0.005 and 0.041, respectively).
Regarding the colour (results not shown) there is a reduction in the height at withers by the
following rank: brown, black and grey. The observed population consisted of 57, 27 and 16
individuals in brown, grey and black hair colour, respectively.

The impact of the gender on the height at withers and all the other body measurements as well
was without exception non-significant.
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Table 2. Least Square Means (cm) and coefficients of determination in the body
measurements

Height at withers ~ Sacral height Greater trunk Chest depth

length
LSM 121.0 123.7 131.3 55.2
SEM 2.64 2.56 3.15 1.61
colour R, 9.98 9.30 4.54 8.08
P-value 0.005 0.007 0.106 0.016
gender R, 1.70 0.89 1.59 1.75
P-value 0.170 0.322 0.208 0.175
age R, 3.80 4.66 0.10 0.90
P-value 0.041 0.025 0.756 0.330
error R” 84.50 85.15 93.78 89.26

As it is displayed also in the Table 2 the mean sacral height was 123.7 cm, larger than the
value of height at withers.

Similarly to the above tendency (in height at withers) there is also a diminishing in the sacral
height by brown-black-grey colour rank.

Further on, there is a mild reduction in sacral height by aging.

The greater trunk length was 131.3 cm, and it was influenced by none of the effects taken into
consideration.

The average of the chest depth was 55.2 cm. The effect of colour on it was the single
statistically proven effect: there is a reduction in chest depth by the following colour rank:
brown, black and grey.

The large values of coefficients of determination (each R? is over 84%) informs us that there
should be many other factors beside the colour, gender and age in the background.

The Table 3 exhibits the Least Square Means of body indices.

The LSM value of index of pelvic overgrowth was 102.3 %. This value inform us that the
Hungarian Fallow Donkey is a breed which is slightly overgrown in the hind part.

None of the effects has significant impact on the index of overgrowth. In a previous
Hungarian research ZABORSZKY (2005) received similarly to our values 103.4 in males and
103.9 % in females, but also he could not prove the effect of gender on this trait.

The mean value of index of stubbiness is 92.3 %. A value being below 100 % is to mean that
the trunk of the body is longer than the height at withers; so the shape of the Hungarian
Fallow Donkey from side view is rather elongated than rectangular.

The age affected the index of stubbiness negatively (P<0.002).

The average value of index of long-leggedness was 220.0 %. This can be seen as a high value,
which indicates that the Hungarian Fallow Donkey is a long legged animal, it has relatively
long fore limbs for its chest depth. None of the effects investigated were influencing the index
of long-leggedness.

In evaluation of body indices the values of coefficients of determination were even greater
than before (each R* is over 88%).

56



Table 3. Least Square Means (%) and coefficients of determination in the body indices

Index of Index of Index of
pelvic overgrowth stubbiness long-leggedness
LSM 102.3 923 220.0
SEM 0.60 1.48 3.91
R” colour, 1.50 1.85 3.09
P-value 0.478 0.372 0.221
R” gender, 2.59 <0.01 0.43
P-value 0.112 0.962 0.514
R” age, 0.18 9.91 0.98
P-value 0.674 0.002 0.327
error R° 95.74 88.23 95.50

Regarding the constitutional faults the following five major defects occurred in the donkey
population studied: X-leggedness (cow hocked hind limbs) in 86%, toeing out in 73%, steep
croup (goose rump) in 64%, sickle hocked hind limbs in 32%, and weak breast in 22%.

Conclusions and recommendations

The reason for higher body among brown donkeys is not known. Theoretically, the colour of
the animal should not determine the size. A possible explanation can be found in the origin of
the donkeys. It can be supposed that the brow individuals are the descendants of a large
framed Italian donkey, Martina Franca (which was used in creation of mule in Hungary in the
past, KUGLER et al., 2008), while the grey individuals stem from smaller sized Balkan
donkeys. However, VLAEVA et al. (2016) published data about donkey eco-types in
Bulgarian which were slightly less than our ones (119.8 and 121.0, respectively). MATIUTI
et al. (2011) informed us about much less values (105.0 cm) of donkey population in Banat
(Romania). Sadly, the pedigree information is incomplete currently.

The statement done in the explanation of differences in height at withers by colour can also be
used in the explanation of differences in other body measurements (sacral height and chest
depth).

The mild reduction in height at withers and sacral height by aging is unexpected. It is
probably because our database just was not enough or our sampling was not random
representative. However, we keep the age interval long enough for demonstrating any
expectable changes.

The effect of colour on chest depth was the single statistically proven effect; the shallowest
chest was observed in the grey-coloured individuals. Here, we could explain it also by origin
(genetic impact).

From the index of stubbiness it became — according to our expectations - obvious that the
older is an individual, the longer is it in its body proportions.

The large values of coefficients of determination (in all the cases) inform us that there should
be many other factors like nutrition, ancestors, kind of use, health status etc. which might act
on the body measurements.
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In case of more constitutional faults (e.g. disproportionate body, extremely toeing out
forelimb, sickle-hocked hind limb) we could have proven their predominating presence in the
population.

The Hungarian fallow donkey is real value from the untouched gene reserve. But breeders
should be cautious when choose their donkeys for breeding.
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Abstract

The Hunting Park of Charlota entails all the activities done in order to improve —
quantitatively and qualitatively — the animal population, to know exactly each wild animal
species in terms of behaviour, habitat, selection, complementary nurturing, preservation. The
term of economy, which refers to preserving the cynegetic biodiversity and the agro-sylvan-
cynegetic equilibrium in nature. The park benefits from all of the needed functional
prerequisites, such as access roads, fodder store houses, extra foddering places for the animals
and for salting, water sources, watch towers, buffer areas to the farming land. The number of
specimens of deer has continuously increased, creating a much higher density per hectare than
if released. Due to the fact that the natural food from the park does not provide the necessary
quantity and quality as required by various existing species, complementary feeding rations
have been developed to feed the game. The numbers of mouflon herds is declining now after
a period in which it had raised because of the fact that mouflon lambs are and more vulnerable
to disease and different enemies. Acts of poaching are added to natural predators and also the
fact that the trophy from this species unfulfilling the necessary score is probably not so
desirable for the hunters.

Introduction

The Hunting Center near Charlottenburg, the round village of Transylvania, is situated at a
distance of 50 km of Timisoara (in the Banat County, Western Romania) and has as a goal the
preservation of the local cynegetic biodiversity. The village was founded around 1770 by 30
families of Swabians who came to the region as part of the second wave of settlers from
Baden Wurttenberg from Lorraine and South Tyrol, in Germany during the time of Empress
Maria Theresa (VASILE, 2003). Historians say these families brought with them the plans to
build their round village. The Hunting Park of Charlota was founded in 1904 and covers a
surface of 1204 ha surrounded by a fence (IASR, 2014). It is under the administration of
Forest District Timisoara. In December 2014 a scientific gathering celebrated 110 years of the
park's continuous activity, gathering in which took part specialists who had contributed to the
modernisation of the park.
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Material and methods

The research has been conducted between 2003-2016 in the frame of research contract
between university and the Forest District Timisoara. The aim of the research was to
contribute to the modernisation of the Hunting Park and of the quality of the existent
biological material. The evolution of the numbers of fallow deer (Dama dama) and mouflon
(Ovis aries musimon) has been observed throughout the years and the appropriate technical
solution for the park area seems to be ,intensive breeding in harem” (CRACIUNESCU,
2014).

Results and discussion

There mainly live fallow deer (Dama dama) in the park, as well as mouflons (Ovis aries
musimon), red deer (Cervus elaphus), roe deer (Capreolus capreolus) and wild boars (Sus
scrofa ferus). In terms of facilities, the park is close to famous Hunting Park Snjevica -
Croatia, which was actually the Charlota’s updating model (MATIUTI, 2003; MATIUTI,
2004). The park benefits from all of the needed functional prerequisites, such as access roads,
fodder store houses, extra foddering places for the animals and for salting, water sources,
watch towers, buffer areas to the farming land. In most cases, the parks are surrounded by a
wire fence. The wires go horizontally and vertically, the resulting squares (popularly named
“eyes”) being wider in the upper part. The fences go down in the ground as deep as 40 cm and
they are bent in the lower part so that animals cannot dig and escape. The fence’s height is of
2.30 in order not to be jumped over by deer. Also, it has to be very well stretched (MATIUTI
etal., 2011).

In the Figures 1 and 2 one can see the dynamic of the numbers of fallow deer (Dama dama)
between 1904-2016 and of mouflon (Ovis aries musimon) between 2003-2016. In Figure 1
one can observe that the number of specimens of deer has continuously increased, creating a
much higher density per hectare than if released. Due to the fact that the natural food from the
park does not provide the necessary quantity and quality as required by various existing
species, complementary feeding rations have been developed to feed the game. The numbers
of mouflon herds (Figure 2) is declining now after a period in which it had raised because of
the fact that mouflon lambs are and more vulnerable to disease and different enemies. Acts of
poaching are added to natural predators and also the fact that the trophy from this species
unfulfilling the necessary score is probably not so desirable for the hunters. Man can improve
the natural conditions offered to these animals by planting different trees whose fruits and
seeds offer yet another complementary source of food and by assuring water, ideally in a
natural source. The ratios have been made by Crainiceanu E. PhD and Matiuti M. PhD from
Faculty of Veterinary Medicine Timisoara (MATIUTI, 2007). They have been thought out so
that they can ensure the necessary quantity of protein, fats, energy, vitamins and minerals, to
which antihelmintic drugs have been added, before and after the supplementary fodder for the
disinfestations of the animals.

The individualization by ear tag and blood samples were collected from the fallow deer and
the mouflon. Fodder was prepared in the Forestry District’s fodder kitchen at Pischia and it
was administered to the feeders in the park. Also water samples were subsequently analysed
by physic chemically methods at the Faculty of Veterinary Medicine Timisoara, if they
corresponded to water the animals. Thanks to the intervention by complementary feeding, of
"weapon selection", of veterinary actions, one can observe that the quality of the fallow deer’s
trophy and of that of the mouflon have improved. For example, some horns of deer did not
have the "fish back™ anymore, which would have to decrease its value.
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Figure 1. The evolution of the numbers of fallow deer (Dama dama)
Source: years 1904-2010 after Geacu S. 2012 and 2011-2016 Transilvanian Rare Breeds
Association database
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Figure 2. The evolution of the numbers of mouflon (Ovis aries musimon) according to
Transilvanian Rare Breeds Association database

In the area around the parks there are other species such as the European pine marten (Martes
martes), the fox (Vulpes vulpes), the wolf (Canis lupus), the wild cat (Felis silvestris), and the
European badger (Meles meles).

At Charlottenburg’s Museum which was arranged in the Ranger’s House where numerous
exhibits of game harvested in the Charlotte Park and the surrounding areas, where there is
also a Center for the preservation of biodiversity.
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Probably, because of climate changes a new species has emerged in the Banat and Charlota
area - the golden jackal (Canis aureus). According to the European Directive "Habitats" the
golden jackal is a species of interest for the community, whose taking in the wild and
exploitation is done only by the provisions of European directives, although in the countries
of S-E Europe it is considered an invasive species. The Jackal is one of the factors leading to
the decrease of the mouflon lambs.

Conclusions and recommendations

The hunting parks ensure a relaxing climate for the animals there, as well as good shelter.
These parks which are true reservations of cynegetic gene banks should overlap with other
protected areas such as natural reservations.

From the work of specialists administering the Charlotte Park it can be clearly proved that
biodiversity hunting and sustainable exploitation of the habitat is successfully protected.

The Charlotte Hunting Park’s model can be uses as a good in situ biodiversity practice in
order to be implemented anywhere in Romania, where natural conditions meet the cynegetic
requirements of the species. The Fallow deer from Charlotte contributes to the colonization in
other areas of Romania or abroad: Austria, Germany, Bulgaria.
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Gegenwirtige Charakterisierung des Murnau-Werdenfelser Rindes
und dessen bedrohte Lage

SCHELLINGER, Felix' — GASPARDY, Andras'

'Veterindrmedizinische Universitdt, Lehrstuhl fiir Tierzucht, Tiererndhrung und
Labortierkunde, 1078 Budapest, Istvan Str. 2, Ungarn

Zusammenfassung

Die Autoren verdffentlichen den Auszug einer neuen Dissertation, (SCHELLINGER, 2016)
die sich mit einer vom Aussterben bedrohten, deutschen Rinderrasse beschéftigt. Die Thesis
beinhaltet auch die Auswertung einer repriasentativen Umfrage, auf die aus Griinden des
grofBen Umfangs hier leider nicht ndher eigegangen werden kann.

Das Murnau-Werdenfelser Rind, auch ,,Oberldnder* genannt, von den Bauern als robust,
geniligsam und elegant beschrieben, ist eine Rasse, die in den letzten Jahrzehnten nahezu aus
den Besténden verschwunden ist.

Summary
Actual characterization of the Murnau-Werdenfelser Cattle and its endangered status

The authors publish an abstract of a new dissertation, (SCHELLINGER, 2016), which deals
with an endangered German cattle breed. The thesis also encloses an evaluation of a
representative survey, which unfortunately cannot be mentioned here because of its large
scale. The Murnau-Werdenfelser cattle, also called "Oberlénder", described by the farmers as
robust, modest and elegant, represents a breed that has almost disappeared from the stocks in
recent decades.

Einleitung

Die Tiere sind mittelrahmig grof3, schlank, behornt und mit ihren harten Klauen perfekt an die
Umgebung des Voralpenlandes angepasst. Dort wurden die Tiere im Sommer auf den
Bergwiesen gehalten, die mit Maschinen nur schwer zugédnglich waren. Sie konnten auch
schlechteres Futter verwerten. Neben den Vorteilen wie der Nutzung als Arbeitstiere und dem
Erhalt der Bergwiesen, welche durch das jdhrliche Abgrasen von Wildwuchs und
Verbuschung geschiitzt wurden und somit das Landschaftsbild des Voralpenraums pflegte,
riickten die Nachteile der Rasse immer mehr in den Vordergrund.

Der Unterschied der Milchleistung der Murnau-Werdenfelser Rinder im Vergleich zu
moderneren Milchleistungsrassen wurde immer grofler, was dazu fiihrte, dass immer mehr
landwirtschaftliche Betriebe die Traditionsrasse gaben auf und damit begannen, die Rasse
meist mit Braunvieh oder Fleckvieh herauszukreuzen. Auch die Nachfrage nach einer immer
groBeren Menge an billig produzierten Lebensmitteln dréngte die Bauern zum
wirtschaftlichen Umdenken. Nach und nach verschwanden Klein- und Kleinstbetriebe, welche
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oft nur wenige Tiere hielten. Grof3ere Betriebe mussten ihr Konzept &ndern um weiterhin dem
wirtschaftlichen Konkurrenzdruck standhalten zu kénnen und setzten auf Rassen mit einer
Priavalenz auf Milch- oder Fleischgewinnung. Das Dreinutzungsrind der Murnau-
Werdenfelser, das sich durch Milch, Fleisch und Arbeit auszeichnete, wurde schnell zum
Auslaufmodell. Nur noch wenige Landwirte hielten dem Druck stand und ziichteten
durchgehend Murnau-Werdenfelser Rinder. 1985 war der Tiefpunkt der Rasse, als nur noch
zwei landwirtschaftliche Betriebe mit 39 Einzeltieren an der Milchleistungspriifung der
Murnau-Werdenfelser teilnahmen (LKV, 2015).

Einige Jahre spiter wurde man sich der Gefahr des Aussterbens der Rasse bewusst, doch die
Anzahl der Tiere war zu gering, um ohne weiteres eine Population aufzubauen. Auch in der
Bevolkerung fand ein Umdenken statt und fiihrte zu einer vermehrten Nachfrage nach
biologisch einwandfreien Produkten.

In der Fachzeitschrift der Vereine und Verbdnde zur Erhaltung gefdhrdeter Nutztierrassen
,,Arche Nova“ wurde das Murnau-Werdenfelser Rind zur Rasse des Jahres 2007 ernannt, die
aufgrund ihrer speziellen Eigenschaften als Kulturgut erhalten werden muss (KINZELMANN
und SCHEDEL, 2006). Im Rahmen eines neuen Projektes zur regionalen Forderung der Rasse
sollten die Tierbestandszahlen erhoht, ein Marketingkonzept entwickelt und eine Verbindung
zum Tourismus hergestellt werden (TRAUTMANN, 2016).

Die Abbildung 1 zeigt das optische Erscheinungsbild der Murnau-Werdenfelser zu sehen.

Abbildung 1: Das Murnau-Werdenfelser Rind

Phénotypische Beschreibung der Rasse Murnau-Werdenfelser

Nach Lydtin, Werner und Lehnert wird bereits Ende des 19. Jahrhunderts eine detaillierte
Rassebeschreibung der Murnau-Werdenfelser vorgenommen. ,,Mischlinge mit vorwiegendem
Braunvieh-Charakter* sind hellgelb oder graugelb gefarbt mit einem dunklen Nasenspiegel
mit senkrechtem hellem Strich halbiert, einem hell umrandeten Flotzmaul, dunkler Zunge und
Gaumen sowie hellen Haarbilischeln in den groBen Ohren und auf der Stirn und hell
gezeichnetem Riickenstreifen. Heutzutage hat sich héufig eine rotbraune Grundfirbung
durchgesetzt. Die Tiere werden durch braune Augenfarbe und schwarz umrandete Augenlider
beschrieben. Die Horner sind am Ansatz hell gefirbt und werden zur Spitze hin schwarz.
Seine Fellfarbe ist am Hals, Ohren und an den AuBlenseiten der GliedmaBBen dunkler geféarbt
als das restliche Fell. Stiere verfiigen meist {iber eine dunklere Fellfairbung. Die Innenseiten
der Gliedmafen und der Ellenbogen sind manchmal sogar weifl, wie auch meist der Unterful,
Sprunggelenk und Schienbein bis hin zum schwarzen Kronenrand. Schwanzquaste, After und
Scheide sowie das Klauenhorn sind schwarz pigmentiert. Das Haar ist meist glatt, kurz und
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glinzend und am Schopf gelockt (LYDTIN und WERNER, 1899; LEHNERT, 1882;
SAMBRAUS, 2010a; STANG und WIRTH, 1928).

Die Kopfform erscheint keilférmig fein ausgepriagt und nicht besonders lang und lduft zum
Maul hin spitz zu. Das Maul selbst ist breit angelegt, der Hals und Triel ist mittelméBig stark
ausgeprigt. Die Horner sind stark und nach vorne hin nach oben gekriimmt. Das Kreuz, die
Lenden, sowie die Hiiften sind breit angelegt. Der vordere Teil des Rumpfes ist meist
kréftiger entwickelt als das Hinterteil, sowie auch die Fiile stark angelegt und im unteren
Bereich fein (LEHNERT, 1896).

Das durchschnittliche Lebendgewicht einer ausgewachsenen Murnau-Werdenfelser Kuh
betrug am Ende des 19. Jahrhunderts etwa 400-540 kg, eines Bullen etwa 600-750 kg und
eines Ochsen ca. 500-700 kg. Die Tiere werden als schnellwiichsig und vor dem ,.dritten
Schube* ausgewachsen beschrieben (LYDTIN und WERNER, 1899).

Entstehungsgeschichte Murnau-Werdenfelser

Der Name des Murnau-Werdenfelser Viehschlags leitet sich von dem fritheren Kloster
Murnau und der ehemaligen Grafschaft Werdenfels ab. Der Ursprung der Rasse geht auf die
Bliitezeit der Kloster Ettal und Murnau zuriick. Allerdings gibt es bei dem Ursprung der Rasse
und bei deren Kreuzungen unterschiedliche Meinungen. So beschreibt RAMM (1901), dass
der Schlag der Murnau-Werdenfelser von dem ,,Gelben Tiroler Vieh* im Oberinntal aus
Tierherden des Kloster Stamms abstammt und dann durch unterschiedliche Einkreuzungen
mit Braunvieh, insbesondere aber auch mit ,,Montavoner®, ,,Graubiindner* und Allgduer und
Schweizer Vieh, gepaart wurden. Dafiir spricht, dass die Murnau-Werdenfelser Rinder auch
heute noch einen gelblichen Farbeinschlag zeigen. Auch Bluteinmischungen von ,,Ellinger®,
,Miirztaler und ,,Murbodner” Bullen fanden 1892 im Murnau-Werdenfelser Zuchtgebiet
statt, um die gelbe Fellfarbe zu erhalten (SPANN, 1928; SUSKIND, 1908). So schrieb
Lehnert zur Eingrenzung des damaligen Zuchtgebietes: ,,In der &uBersten Peripherie des
Verbreitungsbezirks der graubraunen Gebirgsrasse finden wir das Murnau-Werdenfelser
Vieh. Es ist der siidwestlichste Vorgebirgsteil Oberbayerns nordlich vom Zuspitz- und dem
Wettersteingebirge im Loisachtal bei Garmisch-Partenkirchen bis zum einsamen Walchensee
mit seiner grofartig schonen Natur, dem stillen, von hohen Bergen umschatteten Kochelsee
und dem freundlichen Murnau am inselreichen Staffelsee, der uns ein Braunvieh bietet, das
durch die sorgfiltige Zucht einer sehr strebsamen, fleiligen, braven Bevdlkerung sich
fortschreitend verbessert und eine immer weitere Beachtung findet.“ Bereits damals wurden
auf den groflen koniglichen Giitern Benediktbeuern und Schwaiganger, Seefeld sowie auch in
Partenkirchen grofle Braunviehherden eingefiihrt und geziichtet. Somit wurde das Murnau
Werdenfelser Gebiet auch ein Stammzuchtbezirk fiir das gelbgraue Braunvieh, das sich spater
immer mehr durchsetzte. So schriecb LEHNERT (1896) in seinem Werk ,,Rasse und Leistung
unserer Rinder”: , Wir finden es bereits im Norden bis Uffing und Weilheim am Wurm- und
Ammersee und stidwestlich vom Loisachtal bei Ettal im Graswangtal bis zum Ammerwald®.
Es fanden auch immer wieder Kreuzungen zwischen Murnau-Werdenfelser Rindern und dem
ansdssigen Braunvieh statt, um eine Steigerung der Milchleistung zu erzeugen. Nach HIBLER
(1909) wird der Ursprung der Murnau-Werdenfelser Rasse, dem ,,einfarbigen Gebirgsrind®,
von Tacitus Plinius Culumella und Strabo aus der Kreuzung eines braunroten keltischen
Alpenrindes mit dem weillen Steppenrind erklért.
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Tabelle 1: Milchleistungspriifungsbetriebe des Murnau-Werdenfelser Schlages
(Landeskuratorium der Erzeugerringe fiir tierische Veredelung in Bayern e.V. (LKV), 2015)

Jahr Betriebe Kiihe Jahr Betriebe Kiihe
1933 31 279 1975 18 251
1935 209 1673 1980 2 39
1940 1968 10090 1985 3 56
1945 2374 11424 1990 18 201
1950 200 1845 1995 15 154
1955 207 2066 2000 14 184
1960 156 1739 2003 10 174
1965 128 1717 2008 9 110
1970 101 1582 2015 53 258

Zunichst im Pustertal geziichtet wurden die Tiere liber den Abt des Klosters Schlehdorf ins
Werdenfelser Land gebracht. Bereits Hibler beschreibt, dass schon im 19. Jahrhundert die
heimisch gewordenen Tierbestinde durch das experimentierfreudige Einkreuzen von
Simmentaler Fleckvieh stark zuriickgedridngt oder gar gefidhrdet wurden. Er beschreibt auch,
dass die werdenfelser Landwirte stolz auf ihren ,,gelben Schlag® waren und somit die Rasse
aus Traditionsgriinden beibehielten. Nach SCHEDEL (1987) wurden nach der Griindung des
Zuchtverbandes 1927 fiir das Murnau-Werdenfelser Vieh keine Einkreuzungen
vorgenommen. Erstmalig 1986 wurden wieder slidostfranzosische Tarentaise Bullen in sechs
verschiedenen Herdbuchbetrieben eingekreuzt. Laut Sambraus lag der Hohepunkt der Zucht
um 1900 im Koénigreich Bayern mit ca. 62.000 Murnau-Werdenfelser Rindern, was ca. 19%
der ca. 3,3 Millionen Rinder in Bayern ausmachte.

Ursachen und Griinde fiir die negative Entwicklung der Population im 20. Jahrhundert

Die positiven Leistungen der Murnau-Werdenfelser Rasse riickten im Laufe des 20.
Jahrhunderts immer mehr in den Hintergrund. Um die Jahrhundertwende beschreiben
LYDTIN und WERNER (1899) die Vorziige der Murnau-Werdenfelser Rinderrasse: ,, In
erster Reihe Milchergiebigkeit, sodann Mastfahigkeit und Arbeitsttichtigkeit.

Die Murnau-Wedenfelser Rasse entsprach den damaligen Erwartungen der Bauern. Die Tiere
waren geniigsam und anspruchslos und konnten im Sommer das, auf den fruchtbaren
Verwitterungsbdden der Kalkalpen, wachsende Gras optimal verwerten und kamen mit dem
feuchten Gebirgsklima gut zurecht (KRONACHER, 1911). Auch Thre schwarzen Klauen,
welche als besonders hart und widerstandsfiahig galten, waren bestens an die steilen
Gebirgshinge und moosigen Wiesen, auf denen die Tiere widhrend des Sommers gehalten
wurden, optimal angepasst. Vor allem brachten die Murnau-Werdenfelser die beriihmten,
gingigen und schweren Zugochsen hervor, die von vielen Betrieben gut ausgebildet wurden.
Eine rasche Ausbreitung von Garmisch bis Kochel, Starnberg und Landsberg wirkte sich
negativ auf die Zuchtstierentwicklung aus, da meist die besten Stierkdlber zur Ochsenaufzucht
verwendet wurden. So kam es, dass viele Einkreuzungen aus anderen Rassen, wie ,,Ellinger®,
»Franken®, |, Allgduer” und ,,Montavoner* Stiere zur Weiterzucht verwendet wurden. Nur die
Gebiete im engsten Raum um Murnau blieben von derartigen Einkreuzungen verschont.
Reinbliitige Stiere wurden immer seltener und eine Umstellung auf andere Rassen wurde
ndtig (KINZELMANN und SCHEDEL, 2006). Durch die zunehmende Verdringung mit
leistungsfiahigem und gut durchgeziichtetem Braunvieh im Westen und Fleckvieh im Osten
wurde 1901 von Vertretern der Landwirtschaftlichen Bezirksvereine der* Zuchtverband fiir
einfarbiges Gebirgsvieh in Oberbayern® gegriindet. Ziel des Verbandes in Weilheim in
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Oberbayern war es, Zucht, Leistung und Absatz des einfarbigen Gebirgsviehschlags zu
fordern, worunter auch das heimisch gewordene Braunvieh zdhlte. Immer wieder gab es
Bemiihungen zur Rassenbereinigung und zur Forderung der Rasse, Viehschauen,
Zuchtstiergenossenschaften, Aufnahme ins Herdbuch und Aufkauf von Zuchtstieren. 1904
konnten erstmals vier Murnau-Werdenfelser Stiere auf dem Zentrallandwirtschaftsfest in
Miinchen mit dem Ehrenpreis prdmiert werden. Mit dem Ausbruch des ,,Ersten Weltkrieges*
gab es grofle Riickschldge, da fiir die Zucht essentielle Herdbuchtiere geschlachtet werden
mussten, die Herdbuchfiihrung wurde eingestellt und der Zuchtverband konnte nicht
weitergefiihrt werden. Nach dem ,,Ersten Weltkrieg™ kam es zu einem erneuten Aufschwung
der Rasse durch Tierschauen, Milchleistungspreise und Melk- und Viehhaltungskurse.
Zwischen den beiden Weltkriegen wurde die Weiterentwicklung der Rasse durch
verschiedene Seuchen und Krankheiten wie Tuberkulose, Brucellose sowie Maul- und
Klauenseuche gebremst. Auch die Weltwirtschaftskrise, sowie Inflation und
Staatsverschuldung brachte die genossenschaftliche Stierhaltung zum Erliegen. Im Bezirk
Garmisch- Partenkirchen waren die Murnau-Werdenfelser 1927 die einzig registrierte
Rinderrasse. Einen eigenen Zuchtverband, nur fiir das Murnau-Werdenfelser Vieh, gab es
erstmals 1952 (SAMBRAUS, 2010b).

Vor allem in den 60er Jahren nahm die Umstellung auf andere leistungsfahigere Rassen zu.
Zwischen den Jahren 1970 und 1975 schrumpften die Herdbuchbetriebe von 60 auf 6
Betriebe. Erst als 1980 Samenproben und Embryonen (7215 Spermaportionen von 17 Bullen
und 14 Embryonen) vom Zuchtverband tiefgefroren wurden und eine Mutterkuhherde der
Murnau-Werdenfelser als Genreserve gehalten wurde, kam neues Interesse an der Erhaltung
der Rasse auf. Auch an der Zahl der Betriebe, die an einer Milchleistungspriifung teilnahmen,
kann die negative Entwicklung nach dem ,,Zweiten Weltkrieg* beobachtet werden (siehe
Tabelle 1; LKV, 2015).

Es ist ebenfalls festzustellen, dass die Zuchterfolge bei dem Murnau-Werdenfelser Rind,
gegeniiber den weitaus mehr verbreiteten Konkurrenzrassen Fleckvieh und Braunvieh mit
wesentlich hoheren Leistungsmerkmalen gering ausfiel und bei den Landwirten zu
Motivationsproblemen fiihrte, die Rasse zu erhalten. Umso wichtiger wurde die Entwicklung
eines umfangreichen Zuchtprogrammes auf molekulargenetischer Basis, um groflere
Zuchtfortschritte zu erreichen. Die nebenstehende Tabelle verdeutlicht die riicklaufenden
Tierzahlen.

Schlussbetrachtung

In meiner Arbeit wurde die vom Aussterben bedrohte Rasse der Murnau-Werdenfelser Rinder
aus verschiedenen Perspektiven betrachtet, mit der Zielsetzung, den Erhalt der Rasse zu
fordern. Insbesondere wollte ich im Kontakt mit den Ziichtern und Haltern die Chancen und
Moglichkeiten herausarbeiten, um den kleinen Tierbestand zu erhohen. Auch war es mir
wichtig, die Probleme und Einschidtzungen der Bauern festzustellen. Denn letztendlich kann
diese bedrohte Rasse nur mit engagierten Landwirten und Ziichtern in der Praxis dauerhaft
iberleben. Von besonderer Bedeutung ist hier der wirtschaftliche Faktor, da die meisten
Halter mit ihren Tieren ihren Lebensunterhalt finanzieren und somit auf eine faire Entlohnung
fiir die qualitativ hochwertigen Produkte angewiesen sind. Bemerkenswert ist, dass die Tiere
im Voralpenraum in Klein- und Kleinstbetrieben extensiv gehalten werden und ein hohes
MaB an Handarbeit notwendig ist. Ich konnte feststellen, dass viele ehemals konventionelle
Betriebe bereits auf eine biologische Haltung umgestellt haben und immer mehr dieser
Bewegung folgen. Gleichzeitig vollzieht sich in der Bevolkerung ein Trend in Richtung
gesunder Erndhrung, in der die Nachfrage nach regionalen, qualitativ hochwertigen
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Nahrungsmitteln steigt. Diese Entwicklung kommt dem Erhalt der ,,Murnauer* zugute, da sie
fiir ihre Fleisch- und Milchqualitit ldngst bekannt sind. Da bei dieser Rasse zwar nur mit
geringen Fleisch- und Milchleistungen zu rechnen ist, konnen durch ein ausgekliigeltes
Vermarktungskonzept spezielle Produkte von hochster Qualitidt zu héheren Verkaufspreisen
auf den Markt gebracht werden. Aktuelle Beispiele sind die Herstellung von Kése aus reiner
Murnau-Werdenfelser Milch in der Schaukéserei Ettal oder auch die organisierte Abnahme
von Schlachttieren zu hoheren O6konomischen Preisen durch die ,,Murnau-Werdenfelser
Fleischhandel GmbH* unter der Leitung von Jiirgen Lochbihler. Ein nicht zu verachtender
Gesichtspunkt ist die Landschaftspflege, die durch die extensive Weidehaltung der
,,Oberldander betrieben wird. So sind meines Erachtens die Murnau-Werdenfelser mit ihren
besonderen Eigenschaften, die schon vor Jahrhunderten von unseren Vorfahren sehr geschitzt
wurden, bestens angepasst und geeignet. Die geniigsamen und robusten Tiere kénnen einen
groflen Beitrag zum Natur- und Umweltschutz auf unseren mageren Berg- und Almwiesen
leisten.

Ein weiterer Aspekt, der in meiner Arbeit nur am Rande erwihnt und behandelt werden kann,
ist die Verringerung der Inzucht bei kleiner Population. Gerade dieses Problem wird in der
Zukunft iiber das langfristige Fortbestehen der Rasse entscheiden. Da, wie bereits erwéhnt,
die gesamte Zuchtpopulation der ,,Murnauer auf nur drei Blutlinien zuriickzufiihren ist, ist
nur noch eine geringe genetische Variabilitit vorhanden, der groe Aufmerksamkeit
geschenkt werden muss. Die Wissenschaft und die Forschung miissen in Zusammenarbeit mit
Landwirten in der nidchsten Zukunft ein groBes Problem der genetischen Enge losen und
Modelle entwickeln. Die Bayerische Landesanstalt fiir Landwirtschaft fordert eine
nachhaltige Erhaltung der genetischen Ressourcen (ADR, 2010). Das Voralpenland ist als
Tourismusregion weltweit bekannt. Die Urlauber genieen in meiner Heimat die wunderbare
Natur und Landschaft mit Almen und Bergwiesen. Das Murnau-Werdenfelser Rind ist von
optisch besonderer Schonheit und eine auferordentliche Touristenattraktion. Aus diesem
Grund ist es auch von Bedeutung, dieses einzigartige Kulturgut zu schiitzen und zu erhalten,
um auch die nachfolgenden Generationen daran teilhaben zu lassen.

Insgesamt ist zum Erhalt dieser bedrohten Nutztierrasse enge Zusammenarbeit von Ziichtern,
Zuchtverband, Landeskuratorium der Erzeugerringe fiir tierische Veredelung in Bayern und
Offentlichkeit notwendig, um das angestrebte Zuchtziel zu erreichen. Um den Bestand der
Murnau-Werdenfelser Rasse zu sichern, ist ein Beitritt der Landwirte in den Zuchtverband,
die Registrierung im Herdbuch und die Teilnahme an einer Milchleistungspriifung eine
wichtige Voraussetzung.
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Abstract

Taking into account the fact that in Romania the Grey Steppe breed may be found less than
150 specimens and accordingly with the international standards can be considered a cattle
breed with a certain risk of extinction, being included in a critical category.

From the productive point of view, the breed no longer responds to the actual needs, but due
to its historical, economic and genetic role seen as a resource of valuable genes, this breed is
still considered very important, fact which imposes the preservation of this biological source
as a main priority due to the situation in which it can be found, an almost extinct breed.

The revaluation of breeding cattle with a high risk of extinction for the preservation of the
valuable genetic fond and the assurance of the genetic diversity of the animals’ populations is
a current theme which preoccupies the specialists in the field.

This approach is the major priority, given the conditions in which the extinction process of
certain animal populations can irremediably affect the biodiversity of the genetic resources,
this being essential for the production of goods of animal origin and the preservation of the
planning diversity, as a source of income for the farmers and as an important part of the
natural and cultural legacy of a country.

The current state of the issue regarding the cattle preservation for the endangered breeds
determines us to continue these studies and finding the most modern and efficient
preservation methods of these valuable resources in the genetic fond, represented by the Grey
Steppe breed.

Introduction

The aim of this paper is to achieve of an inventorying study of the total population of Grey
Steppe breed for the identification of the total effective of the cattle from this breed, which
remained in Romania.

Romania, enrolled in the F.A.O. program of the conservation and management of animal
genetic resources aligns itself to the policies of assessment and preservation of genetic fund of
endangered breeds, the case of the Grey Steppe breed.

Raised throughout the country and under the strong influence of the environment, the
Romanian Grey Steppe breed acquired outstanding properties regarding rusticity, resistance to
the environment conditions, health, which were printed in the hereditary basis and were
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transmitted through generations until today. The performance in the milk and meat production
are still modest, being strongly influenced by less favourable environmental conditions from
small stakeholders where has been grown and selected. Along the time, the Romanian Grey
Steppe breed has undergone to a long process of crossing absorption with improved breeds
such as, Simmental, Schwyz, Pinzgauer, Friesian; thus, contributing to the formation of
Romanian improved breeds Romanian Spotted, Brown of Maramures, Romanian Black
Spotted and Pinzgau of Transylvania (CREANGA et al., 2010).

Grey Steppe breed is one of the oldest indigenous breeds, which was formed from Bos Taurus
primigenius, having common origin with other European breeds (Andaluza, Romagnola,
Zamoranos, Salers, Podolite, Ukrainian Grey Steppe, etc.).

The Grey Steppe breed strain which includes the Romanian Grey Steppe breed also, has its
origin in the plains of Ukraine from where this breed type had spread in the Balkans and in
the Mediterranean region, where were formed Podoliantype breeds.

Material and methods

The research was carried out on 122 cows which were arranged in 8 groups: 3 groups in
bovine breeding units: SCDCB Dancu lasi (38 heads), USAMV Cluj (4 heads), Roua-
Gruplalomita (3 heads) and 5 groups in the smallholder farms from Neamf county (Tazlau - 6
heads, Tupilati - 7 heads) and Tulcea (ChiliaVeche - 39 heads, Letea - 18 heads and Pardina -
7 heads). Through biometric determinations, it was followed the cows physical growth from
the units used in the study.

The statistical interpretation and processing of obtained data was carried out with the aid of
the SPSS 19 program referring to the position and variation estimators (arithmetic average X,
standard deviation of the average +s, standard deviation s, variation coefficient V%) for the
studied characteristics.

The establishment of the differences significance between the features values to the analysed
groups was carried out with the aid of the Fischer test, through the ANOVA method.

The information was received from the Animal Improvement and Reproduction Offices.
Based on the data received from the Offices, the geographical distribution of the cattle was
established, in which the population of the Grey Steppe breed was located, in what the owners
and the number of the individuals from the population is concerned, in pure breed or half-
breed.

Results and discussion

Until 1850, the cattle livestock in our country consisted of two indigenous breeds Romanian
Grey Steppe and Mocanita. The Romanian Grey Steppe was more widespread in the steppe
areas being extended until the second half of the nineteenth century to a very vast
geographical area, occupying the entire Old Kingdom, central and western Transylvania, and
also the center of the Bassarabia. The Mocanita breed was widespread in mountainous areas.
After 1892 when the first law regarding the imports of improved breeds (Simmental, Schwyz,
Pinzgauer), the local breeds declined in numbers. So in 1935 the Romanian Grey Steppe
breed decreased to approximately 57.3% of the total cattle herd, and in 1977 to 0.6%
(CREANGA et al., 2010).

The official statistics presented by FAO concerning the number of Romanian Grey Steppe
breed indicates that in 1986 there were over 500 animals of this breed, and in 1996 only 200
animals are found (Table 1).
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In the year 2012 there was carried out a study regarding the cattle population of Romanian
Grey Steppe breed raised in the Moldavia counties (Botosani, Suceava, Vaslui, Bacau, Neamt,
Galati, Vrancea) and 2 counties in the southeast: Tulcea and Briila.

It was established the geographical distribution of cattle breeds from the N, NE, SE part of the
country, and within it was placed the cattle Romanian Grey Steppe breed, concerning the area
where they are grown, the number of individuals in the population depending the type of
growth, pure breed or half-breed respectively.

Table 1. Structure of the Grey Steppe breed in Romania

Year Population Breeding males Breeding female Females registered Purebred females
in RG

1986 no. >513 13 500 60 85

1993 no. >362 12 350 16 65

1994 no. >357 7 350 16 65

1996 no. >200 - 200 25 100

Within the breed structure, Romanian Steppe Grey raised as pure breed occupies the 8™ place
with a population of 83 heads (0.03%), which are located in two counties, in lasi 59 heads,
(0.19%) and in Neamt 24 heads respectively (0.06%). As half- breed, it occupies the 5™ place,
with a population of 592 heads (0.33%), also located in Iasi and Neamt counties (CREANGA
et al., 2012).

Currently, it is found in very low flocks, isolated specimens or undefined half-breed in
households from the north-east of Moldova, in the Iasi, Neamt counties and in the Danube
Delta, and pure breed, are still raised to the Research Development Station for Cattle
Breeding, Dancu Iasi with an average hear of 50 animals.

From morphologic point of view, the Romanian Grey Steppe breed body development is
medium, the constitution type is robust-compact, sometimes with tendency to coarse/ gross
one and a dynamic temperament. They are animals with a high resistance to disease and
weather conditions, tuberculosis, brucellosis and enzootic cases are rare. The animals’
exterior of this variety is characteristic for the primitive breeds, with many faults especially to
legs and udder.

The head has horns with characteristic shape and development and with a yellowish-white
colour at base and black at the top. To the bulls, the head expresses better secondary sexual
characters being slightly convex in profile, with greater width between the orbits, the horns
are shorter and thicker. The cows head is relatively long, narrow, straight profile, expressive,
fits the craniology type of primigenius. The neck is long, thin and weak muscled to cows and
to the bulls is strong, with the crest highly developed, printing the masculinity character very
well.

The upper body line is sinuous, with high, long and narrow, poorly muscled withers, the back
and loins are narrow and underdeveloped muscles. At the croup, the sacrum is prominent; the
rump direction is oblique anterior-posterior. The croup is poorly dressed in muscles, narrow to
ischia, which is an obvious fault with implications in the act of parturition.

Cows have a narrow brisket, with a weak muscle, poor arched ribs, with obliquely spine,
defining a narrow thorax but not deep enough. The udder is underdeveloped, with uniform
nipples, reduced glandular tissue, the udder skin is well covered with hair and the vascularity
is not well seen.

The legs are strong, with strong joints, the hooves are very resistant and black in colour. Legs
frequently show obvious faults.
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Colour is grey with darker shades on the head, neck, limbs and flanks and on the top line and
abdomen, the colour is silvery-white. Calves at birth have yellowish reddish colour uniform
throughout the body, which changes after shedding, around the age of three months when it
becomes grey-grey feature race.

The productive longevity is remarkable, cows being used up to 11-12 years, but there are
animals that are exploited up to 16-20 years or even above this age. But these are animals
with a reduced precocity even under optimum feeding and maintenance conditions.

Studies from literature regarding the body development to Romanian Grey Steppe breed
currently existing in our country have their analogy in research conducted in the interbelic and
postbelic period for the Moldavian variety, because after this period all the other varieties of
the breed disappeared, preserving only individuals from Moldavian variety.

Values regarding the body height at the withers varies over the time between 128 and 133.39
cm. Currently in the performed study, this parameter records an average of 129.5 cm to
SCDCB Dancu, 119 cm to USAMV Cluj, 123 cm Roua-Grup, 123 cm and 119.42 cm for
cattle in Neamt, and 120.35 to 121.16 cm for cattle from Delta ascertaining the decrease in the
value of this character to levels that fall below the recorded minimum value according to data
from literature.

Statistical analysis (ANOVA) for this character shows significant differences between the
values both among cattle from different breeding units and private owners (Tables 2, 3).
Oblique body length presents values between 141.99 and 157.73 cm according to the
literature compared with the values obtained from the studied farms which varies between
130.85 and 157 cm; can be noticed a preservation of this character till present day, with the
exception of the cattle from Pardina locality where the body dimensions are lower for this
character (130.85 cm).

Between cattle breeding specialised units there is insignificant difference regarding the values
for this character, unlike the groups from smallholders where there is a significant difference.
In the specialty literature, the heart girth presents the following values 167.13 (1925) and 189
cm (2009), (1920- Dumitrescu A.; 1925- Constantinescu G.K.; 1928- Turcanu T.; 1947-
Cardas A.; 1949- Dinca Gh. si Turcanu T.; 1961,1963- Mirita 1.; 1982- Mirita 1.; 2009-
Creanga S., Maciuc V., cited by Creanga et al., 2012), and nowadays, thevalues for this
character range between 168.42 cm to Pardina and 194.3 cm to S.C.D.C.B. Dancu; the value
of this character is higher in present. There are insignificant differences for this character to
the studied groups.

Concerning the body weight, currently it remains to high values (from 393.42 to 500.3 kg)
compared to the values cited from the literature (372 kg in 1961 and 415 kg in 1982, ( 1920-
Dumitrescu A.; 1925- Constantinescu G.K.; 1928- Turcanu T.; 1947- Cardas A.; 1949- Dinca
Gh. si Turcanu T.; 1961,1963- Mirita I.; 1982- Mirita 1.; 2009- Creanga ., Maciuc V., cited
by Creanga et al., 2012). There are no significant differences for this character to the studied
group.

To the animals raised in specialised units may be noticed significant differences for all the
values of the studied morphological parameters, analysed to the first lactation. In smallholder
farms may be noticed significant differences for height to rump, the oblique and horizontal
body length, the chest width and whistle perimeter, and very significant differences for the tail
height, chest width, stern height, rump, head and chest length and widths to chest and rump
measured to the hip and the hip-femoral joint (Table 2, 3).
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Table 2. The statistical significance of the differences of the main morph-productive

characters of Grey Steppe breed on specialized units

t: gz ze 38 3% 0§ .Ts ss 28 .z
Specification s -2 é E E :% E g %i 'i 5 % E 5 ? 2 g é =
=< F = =2 °% & "= = FE g
UM. cm cm cm cm cm cm cm cm cm Kg
SCDCB n 38 38 38 38 38 38 38 38 38 38
Dancu X 71.7 17.2 33.6 77.4 68.8 18.2 19.8 23.0 8.15 29.4
o USAMV n 4 4 4 4 4 4 4 4 4 4
8 Cluyj X 69.3 16.2 31.5 75 65 17.5 18.5 23 7.25 30.8
E§ ROUA- _ n 3 3 3 3 3 3 3 3 3 3
g GRUP X 71.0 17.3 35.3 78.3 69.0 18.3 21.3 232 8.16 29.3
Anova F 1.215 1.568 3.811 3.724 7.544 0.450 7.594 0.008  0.432 1.186
p 0.306 0.220 0.030 0.032 0.001 0.640 0.001 0.992  0.652 0.315
Significance Ns Ns * * Ak Ns Ak Ns Ns Ns
SCDCB n 38 38 38 38 38 38 38 38 38 38
Dancu X 96.9 25.1 40.6 135.9 109.3 24.6 26.0 30.2 10.81 221.1
USAMV n 4 4 4 4 4 4 4 4 4 4
é Clyj X 97.0 24.2 42.0 134.8 107.7 30.2 28.5 32.5 13.25 205
g ROUA- n 3 3 3 3 3 3 3 3 3 3
o GRUP X 95.3 23.8 41.0 144.3 109.3 21.3 24.3 30.7 9.33 213.3
Anova F 0.045 0.191 0.489 0.386 0.037 2.798 1.631 0.878 2423 0.188
p 0.956 0.827 0.617 0.682 0.963 0.072 0.207 0.423  0.100 0.830
Significance Ns Ns Ns Ns Ns Ns Ns Ns Ns Ns
SCDCB n 38 38 38 38 38 38 38 38 38 38
Dancu X 109.0 30.9 49.5 146.0 123.4 34.3 32.6 38.6 14.39 277.9
USAMV n 4 4 4 4 4 4 4 4 4 4
§ Clyj X 106.5 33.5 49.0 147.0 117.7 36.5 33.5 38.5 15.5 296.2
€ ROUA- _ n 3 3 3 3 3 3 3 3 3 3
N GRUP X 107.6 26.6 47.0 136.6 122.6 34.0 31.0 36.0 14.66 231.6
Anova F 0.561 2.025 0.596 1.228 1.258 0.578  42.740 1.169 0471 1.907
p 0.574 0.144 0.555 0.303 0.294 0.565 0.000 0.320  0.627 0.160
Significance Ns Ns Ns Ns Ns Ns HAK Ns Ns Ns
SCDCB n 38 38 38 38 38 38 38 38 38 38
Dancu X 116.0 36.0 57.1 164.9 132.6 41.8 41.7 46.1 15.28 360.2
USAMV n 4 4 4 4 4 4 4 4 4 4
g Cluj X 114.5 37.0 54.7 160.0 132.0 43.2 40.3 44.8 16.75 356.5
2 ROUA- _n 3 3 3 3 3 3 3 3 3 3
® GRUP X 1153 35.3 55.3 160.6 136.0 41.6 44.0 46.7 13.66 352.6
Anova F 0.340 0.153 0.553 1.080 0.379 0.186 1.600 0.424  2.705 0.111
p 0.714 0.859 0.579 0.348 0.687 0.831 0.213 0.657  0.078 0.895
Significance Ns Ns Ns Ns Ns Ns Ns Ns Ns Ns
SCDCB n 38 38 38 38 38 38 38 38 38 38
Dancu X 122.7 43.7 63.6 181.7 149.8 45.1 43.1 49.6 17.21 500.3
USAMV n 3 3 3 3 3 3 3 3 3 3
o Cluj X 119.0 38.3 63.0 170.0 137.0 43.0 41.0 47.0 16.33 417.6
% ROUA- n 3 3 3 3 3 3 3 3 3 3
> GRUP X 124.3 44.0 63.0 176.3 158.3 46.0 43.3 49.3 17.66 506.6
= SC n 12 12 12 12 12 12 12 12 12 12
= 3Brazi X 121.9 41.2 69.3 190.9 140.3 47.3 44.8 48.2 18.08 548.0
Anova F 0.774 2.169 0.073 4.709 2.401 2.430 2.063 1.327  3.608  154.27
p 0.514 0.102 0.974 0.005 0.078 0.075 0.116 0.275  0.019 0.000
Significance Ns Ns Ns oAk * * Ns Ns HAK oAk
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Table 3. The statistical significance of the differences of the main morphologic characters of

Grey Steppe breed on individual households

Specificati TaZléll Tupilaigi ChiliaVex_:he Letea_ Pardilla ANOVA
pecthication n X n X n X n X n X F P Significance

Withers height 6 123 7 1194 39 1205 18 1212 7 1204 0.402 0.807 Ns
Back height 6 1215 7 1206 39 1198 18 119.6 7 117.0 1.073 0.376 Ns
Rump height 6 1247 7 1240 39 1240 18 1232 7 118.0 3.555 0.011 *

Tailbase height 6 1257 7 1250 39 1249 18 1242 7 117.8 6.083  0.000 ok
Thorax depth 6 697 7 689 39 657 18 636 7 572 4440 0.003 *xE
Sternum height 6 533 7 506 39 548 18 576 7 63.1 8924 0.000 Ak
Body lenght 6 1485 7 1497 39 1464 18 1448 7 1309 3.111 0.020 *

Oblique body lenght 6 1357 7 131.1 39 1343 18 1399 7 1226 2978 0.025 *

Total lenght 6 1908 7 1914 39 1828 18 1799 - - 1.392  0.253 Ns
Rump lenght 6 490 7 477 39 501 18 486 7 32.6 13.363 0.000 ek
Thotax lenght 6 842 7 836 39 804 18 786 7 67.1 4734 0.002 Ak
Head lenght 6 477 7 480 39 466 18 462 7 413 5223 0.001 Ak
Thorax width 6 447 7 446 39 435 18 400 - - 2.833  0.045 *

Brisket depth 6 400 7 397 39 385 18 364 7 306 9.197 0.000 ok
Hip width 6 473 7 491 39 472 18 458 7 364 9.670  0.000 ke
Coxo-phemural width 6 427 7 427 39 421 18 421 7 344 10.5 0.00 *EE
Ischium width 6 175 7 166 39 167 18 175 7 167 0519 0.722 Ns
Head width 6 215 7 214 39 210 18 208 7 203 0.639 0.636 Ns
Thoracix perimeter 6 187.8 7 1849 39 1794 18 1759 7 1684 2366 0.061 Ns
Cannon perimeter 6 174 7 176 39 179 18 184 7 16,6 2743 0.035 *

Body weight-kg 6 541.0 7 4864 39 4619 18 436.7 7 3934 2.001 0.103 Ns

Conclusion and recommendation

For the main analysed parameters, this study determines the following: a reduction of the
height to withers with values that decrease under the minimum value reported by the specialty
literature; a conservation of the value for horizontal length of the body at present, and an
increase of the thoracic parameter and of the body weight, as a result of improvement of

breeding and feeding conditions.
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Abstract

Istrian cattle are one of the autochthonous cattle breeds in Croatia. On national level, more
than twenty years Croatia supports the revitalization of the population through direct subsidies
to the breeders of Istrian cattle. Regional government supports different programs of
economic reaffirmation of Istrian cattle as long term sustainable model for preserving the
breed. Actual program is the affirmation of the breed through the production, processing and
marketing of Istrian beef meat. In order to better understand production opportunity, we
investigate production indicators of the Istrian cattle in the beef production. Average live
weight of young bulls was 604 kg, older bulls 675 kg and cows 536 kg. Young bulls achieved
average daily gain of 818 g/day and older bulls 638 g/day. Cold carcass weight in group of
young bulls, older bulls and cows was 340.9 kg, 364.9 and 262.2 kg. Dressing percentages of
young and older bulls were higher (56.2%; 54.1%) than in the group of cows (49.50%). Based
on this research we conclude that Istrian cattle have a favorable potential for beef production,
especially in the technology of low to moderate intensity level.

Introduction

Food production is the strategic activities of every society. In past centuries food production
was based on local (autochthonous) varieties and breeds. In the twentieth century due to
intensification and specialization of food production smaller number of varieties and breeds
was preferred and result was significant loss of locally adapted varieties and breeds. The
genetic resources erosion follows neglecting of traditional modes of production, loss of
identity of region and economic neglecting agricultural areas that are not suitable for intensive
food production (succession of pastures, losing of biodiversity). FAO recognized erosion
problem of plant and animal genetic resources (AnGR) as a global one. After more than three
decades of collecting information on the status of AnGR in the World, FAO (2015) indicates
that 9% of mammalian and 3% of poultry breeds of domesticated species are extinct. Only
20% of mammalian and 11% of poultry breeds of domesticated species are not at risk.
Therefore, FAO promote protection of all plant and animal genetic resources in the World.

On the area of today's Republic of Croatia before three decades Program for protection of
autochthonous breeds started. The motive for development of such protection programs was
observed rapid decrease in population size of traditional (autochthonous) breeds. In Istrian
peninsula at the late 80™ of twentieth century start the protection program for the Istrian cattle,
initially through establishment breeders association (SUIG), collecting of all available written
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material (pictures, annals, etc.) and promotion of the breed. Later, in the same area program
for protection of Istrian sheep, Istrian donkey and Istrian goat were developed. Breeding of
autochthonous breeds is supported with state subsidies and local government through the
competent services (Agency for Rural Development of Istria, Croatian Agriculture Agency).
Breeding and reaffirmation programs for autochthonous breeds are integrated in strategy for
development of agriculture, rural areas, traditional gastronomy, tourism and life of total
society (IVANKOVIC and MIOC, 2016). In the case of Istrian cattle, as well as with other
autochthonous breeds from Istria area, applies logic "we use it or lose it", local community
together with breeders try to find models of their better economic reaffirmation.

Meat production program is one of the realistic chances of economic affirmation of the Istrian
cattle. However, so far, the number of the research related to fattening and meat quality
characteristics of the Istrian cattle is modest. MISON and JARDAS (1950) almost 70 years
ago said that Istrian cattle have a good basis for the production of meat and beef in terms of
quality, and regard to fattening characteristics they catch up other breeds. Authors state that
"the meat of the Istrian cattle has all characteristics of primitive breeds: muscle fibers are
rough and intense red colored, tallow accumulates in the abdominal cavity, and the taste is
very pleasant because it is derived from aromatic herbs." OGRIZEK (1957) states that
"fattening ability of the Istrian cattle is moderate and when feeding with forage of good
quality and quantity daily gains are favorable”. Meat of young animals is juicy and
appreciated, and in older fattened oxen hard and tough, dark red with rough muscle fibers.
Istrian cattle deposit fat mainly around the abdominal organs, and muscle fibers are poor
considering intramuscular fat. Dressing percentage averages around 50-52%, and in well-
fattened oxen above 56%. RAKO (1958) also states "that Istrian cattle represents good
material for the meat production. The meat quality is very good. Meat from this cattle has a
much better price and demand for this meat on market is better than the demand for meat of
Brown Alpine cattle". IVANKOVIC et al. (2009) conducted a preliminary study of the
fattening quality of Istrian cattle and observed that fattened young bulls achieve higher
carcass weight (25 months/768 kg) and a favorable dressing percentage (55.5%). Since the
Istrian cattle belong to a group of archaic Podolian cattle, it will be useful to see fattening
indicators from other breeds which belong to Podolian group. BOLCSKEY et al. (2001)
studying the bulls of the Hungarian Gray cattle found an average live weight of 470.6 kg and
moderate dressing percentage of 55.7%. SANDOR (2006) states that the Hungarian Gray
cattle in semi-intensive fattening system at the age of 20 months have live weight of 467 kg.
BRAGHIERI et al. (2006) state that Podolian bulls kept on pasture and fed with a small
amount of concentrate in the final stage of fattening at the age of 18 months achieve dressing
percentage of 56.8%. In another study BRAGHIERI et al. (2008) in population of Podolian
bulls kept on pasture at the age of 18 months found an average live weight of 458.10 kg,
carcass weight of 252.10 kg and the relative carcass value of 55.03%. PLAVSIC et al. (2008)
observed in the Podolian cattle with average live weight of 471 kg and significantly lower
dressing percentage (50.77%). STOJANOVIC (2012) at Podolian male beef cattle determine
live weight of 445.91 kg and the average dressing percentage of 53.64%. MARINO et al.
(2006) exploring carcass characteristics of Podolian bulls aged 16-18 months in semi-
intensive organic production system have determined the average weight of the cold carcass
of 181.5 kg and dressing percentage of 51.3%. Therefore, the aim of research was to
determine fattening characteristics of the Istrian Cattle to assess the economic affirmation
potential of the breed through the beef production.
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Material and methods

The research included 119 purebred Istrian Cattle individuals. Regard to age and sex, animals
are divided into three groups: young bulls (slaughter age from 20 to 24 month; 40 animals),
older bulls (slaughter age from 25 to 52 months; 61 animals) and cows (slaughter age from
4.5 to 16.4 years; 18 animals). Animals were kept on small cattle farms, in traditional housing
and feeding conditions. Traditional housing system means tied housing by night and pasture
during the day. Feeding of animals is based on pasture and hay. In the finish of the fattening
period, bulls consume small amount of concentrated feed (up to 2 kg/day). In nutrition of
slaughtering animals silage and haylage were not used.

Animals were slaughtered according to the standard procedure in local slaughterhouse. They
were weighted before slaughter (live weight) and after slaughter (hot and cold carcass
weight). After 24" post-mortem, the carcass EUROP conformation score and subcutaneous fat
thickness were determined according to standard procedure. For estimation EUROP
conformation score were used adapted model with scores from 1 to 15 (E+, E, E—, ..., P+, P,
P-).Subcutaneous fat thickness were determined according to adapted model with scores from
1to 15 (1-, 1, 1+, ..., 5, 5, 5+). Carcass dissections on commercial body parts and weighing
were done in meat processing house in Pazin (AZRRI, Pazin). Statistical analysis was carried
out using the General Linear Model procedure of SAS V9.2 (2008, SAS Institute Inc., Cary,
NC, USA). The level of significance of the treatment was set at P<(.05.

Results and discussion

Table 1. Carcass characteristics of slaughtered Istrian Cattle by groups (LSMEAN =+ SE)

Young bulls Older bulls Cows
Live animals weight (kg) 604.0 + 64.30° 674.9 + 94.43° 536.1 +£49.21°
Warm carcass weight (kg) 345.9 + 54.06" 376.6 + 64.58" 268.0 +38.11°
Cold carcass weight (kg 340.0 + 53.44° 364.9 + 64.17° 262.2 +37.86°
Chilling loss (kg) 577 +1.18° 6.19 + 1.40° 587 £ 1.41°
Chilling loss (%) 1.71 + 0.34° 1.73 £ 0.42° 2.33+0.79°
Dressing percentage (%) 56.22+1.91 54.08 £2.11 49.50 £ 0.64
EUROP class of carcasses 6.26 +2.86 5.94+2.03 11.58 £2.97
Degree of fatness (1 — 15) 6.76 £2.41 6.98 + 1.98 6.33+4.29

25¢ different letters in the same row indicate significant difference (P<0.01); LSMEAN — least square
mean; SD — standard deviation

The average slaughter age for young bulls, older bulls and cows) was 23.04 months, 33.14
months and 11.25 years. Considering the growth rate young bulls were not slaughter before
the age of twenty months (Istrian cattle belong late maturing cattle). Cows were slaughter
after exclusion from production (mostly reproductive reasons, infertility). An average live
weight was 604 kg in young bulls group, 675 kg in older bulls group and 536 kg in cows
group. Compared to other cattle breeds from Podolian group (BOLCSKEY et al., 2001;
SANDOR, 2006; PLAVSIC et al., 2008; STOJANOVIC, 2012) Istrian cattle achieves higher
final slaughter weight. Having in mind that the average calving weight of Istrian cattle is 30
kg, male animals in group of young bulls achieved average daily gain of 8§18 g/day and older
bulls of 638 g/day. IVANKOVIC et al. (2009) observe moderate average daily gain of Istrian
bulls during the fattening period (1.032 kg/day) if the feeding conditions were improved (2.6
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kg/day concentrate). We concluded that Istrian cattle have a moderate capacity of growth,
suitable for development different models for production beef meat of good quality.

Table 2. Weight of some dissections on commercial parts of Istrian Cattle (kg; LSMEAN =+
SE) and share of commercial parts regard to cold carcass weight (%; LSVIEAN * SE; italic)

Commercial parts of carcass Young bulls Older bulls Cows
(class of meat)

Loin with filet mignon 37.52+4.39 41.24 +6.52 -
(Extra) (11.53 £ 0.80) (11.44 £ 1.87)

Large rose 13.03 £ 3.96 14.02 +£3.22 10.11 £ 2.11
(1) (3.99 + 1.08) (3.87 £ 0.67) (3.83+0.70)
Small rose 6.50+1.20 7.51 +1.38 5.96 +1.30
(1) (1.99+0.21) (2.09+0.37) (2.28 + 0.62)
Fricandeau black 12.70 £ 2.57 14.73 £ 2.57 10.44 £5.02
(1) (3.89+ 0.63) (4.10 + 0.94) (3.81+1.49
Fricandeau white 4.28 +0.68 4.90 +0.95 3.48+0.76
(1) (1.31+£0.14) (1.36 £ 0.30) (1.23+£0.12)
Eye round 10.93 £ 1.67 11.97 £2.34 8.02+£3.22
(1) (3.36 £ 0.39) (3.33£0.68) (3.01+1.04)
Cover of rose 8.36 +2.05 9.74 £1.58 6.64 +2.47
(1) (254 +£0.43 (2.72 £ 0.56) (243+£0.93
Shin-Shank 14.19 £ 1.97 16.01 +3.02 12.47 £2.59
(1) (4.38£0.62) (4.45+0.94) (4.65%0.72)
Cover of blade 10.94 + 1.99 12.84 +3.31 8.64 +4.64
(1) (3.35£0.43 (3.54+£0.71) (345+2.75)
Blade 13.23 £4.23 15.65 + 6.25 10.37 £2.21
(1) (4.05£1.20) (4.32+£1.62) (383£1.72)
Loin (without bone) 32,92 +8.23 39.54 +11.00 21.25+6.29
(1) (10.00 + 1.73) (10.82 + 2.46) (8.00+1.21)
Brisket (without bone) 7.64 £ 1.60 8.83+2.24 541+1.14
(1) (2.26 + 0.53) (2.44+ 0.57) (1.93+ 0.55)
Ribs (without bone) 20.35 £ 8.00 22.61 £6.75 16.29 £ 6.05
(1) (6.26 + 2.36) (6.23+1.73) (6.42 + 2.65)
Flank 13.97 £3.04 14.69 +2.91 12.76 + 2.85
(1) (4.25+ 0.53) (4.09 + 0.86) (4.71 £ 0.96)
Tail 1.33+0.23 1.37+0.25 1.32+0.45
(1) (0.41 + 0.06) (0.38 + 0.08) (0.48+0.13)

The average warm carcass weight of animals in group of young bulls, older bulls and cows
was 345.9 kg, 376.6 and 268.0 kg. Cold carcass weight was as follows 340.9 kg, 364.9 and
262.2 kg for young bulls, older bulls and cows. Chilling loss in group of young bulls, older
bulls and cows were 1.71%, 1.73% and 2.33% (Table 1). Dressing percentages were
significantly higher in the group of young than the older bulls (56.22% vs. 54.08%), while in
the group of cows were the lowest (49.50%). STOJANOVIC (2012) in population of Podolian
young bulls observe slightly lower dressing percentage (53.64%). Contrary, BRAGHIERI et
al. (2006; 2008) in population of Podolian young bulls form Hungary observe similar dressing
percentage (56.8%; 55.03%) to this research.
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Slaughtered animals in group of older bulls compared to younger bulls have had some
favorable (but not significant) score of EUROP carcasses class (5.94 vs. 6.26). The average
score of EUROP class for cows’ carcasses had significantly unfavorable value (11.58; equal
to value O according to EUROP classification). Weight of some dissections of commercial
body parts of Istrian cattle are shown in Table 2. Older bulls, in general, had higher values for
all commercial body parts.

Conclusion

Istrian Cattle due to their body frame and weight of live animals, growth rate and carcasses
dressing percentage has favorable potential for production of beef meat with good quality.
Considering their possibility of adaptation Istrian cattle is good choice for production
technology of low to moderate intensity, as well for the organic production. Istrian cattle
represent a part of the Istrian tradition and contribute to maintain the overall landscape
biodiversity of the Istrian peninsula. The meat of the Istrian cattle needs to be promoted and
labeled as a food with high additional (nutritional, gastronomic) value.
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Abstract

Istrian Sheep is Croatian autochthonous sheep breed recognizable due her fleece colour and
body frame that stands her out. Among nine Croatian autochthonous sheep breed Istrian sheep
has the highest milk production of about 1 kg per day. Traditionally is bred in semi-intensive
production system in which the main breeding goal is milk production. Most of the ewes are
lambed from November till March, with highest lambing frequency in January. Average
lactation length is 184 day with 52 day of suckling and 132 day of milking period. During
milking period ewes produce 131.5 kg of milk, while during suckling period lambs consume
56.8 kg of milk. Average chemical composition of Istrian sheep milk contains 5.9% of
protein, 7.1% fat and 4.3% of lactose.

Introduction

Sheep breeding is traditionally represented in Croatia, especially in the coastal area were
sheep are bred for centuries. According to Croatian Agriculture Agency (CAA) in Croatia
under selection control are 16 sheep breeds, and half of them are Croatian autochthonous
breeds. Estimated sheep population size in 2015 was around 600.000 from which 385.170
individuals (64.20%) were autochthonous, while 214.830 (35.80%) were allochthonous sheep
breeds (CAA, 2016). Therefore, nine autochthonous sheep breeds form the basis of sheep
production in Croatia. On the other hand, under selection control in Croatia are 39.883
individuals and more than 80% make autochthonous sheep breeds (CCA, 2016). The main
production goal in sheep breeding in Croatia is meat, while for the milk production 10 to 12%
of sheep flocks are intended (MIOC et al., 2007b). Except allochthonous East Friesian and
Travnik sheep, only two autochthonous sheep breeds are primary bred for milk production in
Croatia. One of them is Pag Island sheep, relatively small, island breed with modest milk
production, and the other is Istrian sheep, large breed with average milk production above 1
kg per day.

Istrian sheep was shaped in the wider area of Istrian peninsula where almost entire population
is located. It is one of the most recognizable sheep breed due her fleece colour which can be
black or white with white or black, brown or grey spots of different shapes (MIOC et al.,
2007a). It is a physically developed breed with average body weight of ewes and rams of 67
kg and 77 kg. Withers height of ewes is 73.5 cm and rams 78 cm (MIOC et al., 2007a;
MIKULEC et al., 2007). According to CAA (2016) population of Istrian sheep consist of
1.943 individuals of which 1.357 are sheep, 516 are yearlings and 70 are rams. In last ten
years were evident mayor fluctuations in size of Istrian sheep population (CAA, 2009; 2012;
2016). Population size from 2005 to 2011 was relatively stable (between 2.100 and 2.300

82



individuals), than from 2012 to 2014 population was increased (between 2.500 and 2.900
individuals), while in 2015 population size of Istrian sheep under selection was decreased
below 2.000 individuals. Similar fluctuations were observed in the number of Istrian sheep
breeders (CAA, 2009; 2012; 2016).
The aim of this study was to investigate milk production in autochthonous Istrian sheep and
average chemical milk composition.

Material and methods

For the purposes of the present paper lactation records of Istrian sheep breed ewes were
obtained from Croatian Agriculture Agency (CAA). A total of 5.423 lactation records
obtained from 2.629 lactating ewes were included in the statistical analysis. Lactation length
in days was defined as time from lambing to dry period and it was divided in two periods:
suckling period and milking period. Suckling period was from lambing till weaning of lambs
and in that period ewes were not milked, therefore all produced milk was consumed by lambs.
During suckling period lambs were with ewes and consumed mother milk at free will.
Milking period lasts from weaning till dry period in which ewes were milked twice per day. In
both lactation periods milk production was measured according to AT method (ICAR, 1992),
once a month (morning or evening milking) every 28 to 34 days. Also, with measuring daily
milk production, milk samples were taken for chemical analysis. Chemical analysis of
proteins, fat and lactose were made in the reference laboratory of CAA in Krizevci. On the
basis of the lambing date, lambing frequencies in each month were calculated. All
manipulations with the original records (such as binding few months of lambing with very
few records to adjacent ones, setting parities grater then six on category six +, and excluding
from the data set some records below Q1-3*(Q3-Q1) or above Q3+3*(Q3-Q1)), calculations,
and plotting were performed within R programming environment (R CORE TEAM, 2016).

Results and discussion

Descriptive statistics of lactation length and milk production are shown in Table 1. Average
length of lactation in Istrian sheep was 184.36 days or around six months. Slightly less than
two months makes suckling period, while milking period is around four months and during
this time Istrian sheep produce 131.51 kg of milk. In overall lactation period (suckling +
milking period) ewes produced 188.32 kg of milk. Similar results for the same breed were
reported by PLISKO et al. (2016). Overall milk production in Istrian sheep was notably
higher than in Pag sheep (PANDEK et al., 2005) which is primarily bred for milk production.

Watching the minimum and maximum length of suckling period it is evident that in some
ewes this period is longer than average milking period determined in investigated population.
Therefore, with extended suckling period breeders lost large amounts of milk which could be
processed in high quality cheese. On the other hand in Pag Island sheep suckling period is
considerably shorter and is 28 days (PANDEK et al., 2005) or 39 days (CAA, 2016). One of
the reasons way breeders prolong suckling period could be faster lambs growth, given that the
breeders will achieve significant income by selling milk feed lambs. Therefore, lambs are
usually slaughtered with age from 60-80 days and between 20-25 kg of slaughter weight
(VNUCEC et al., 2014).
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Table 1. Descriptive statistics of lactation length and milk production in Istrian sheep

Trait Mean Sd Min Max CV (%)
Length of suckling period (days)  52.03 23.55 5.00 149.00 45.26
Length of milking period (days)  132.33 30.39 76.00 231.00 22.97
Lactation length (days) 184.36 36.60 82.00 307.00 19.85
Milk yield in suckling period 56.80 32.35 1.04 207.20 56.96
Milk yield in milking period 131.51 61.98 20.93 388.91 47.13
Total milk yield in lactation (kg) 188.31 78.72 31.29 528.40 41.80
Daily milk production (kg) 0.99 0.38 0.21 2.64 38.26

With average daily production of around 1 kg of milk Istrian sheep is Croatian autochthonous
breed with highest milk production. Daily milk production in Pag Island sheep was 0.75 kg
(PANDEK et al., 2005) or 0.72 kg (CAA, 2016).

All ewes included in this research started lambing in late autumn, through winter till very
beginning of the spring, from November to March, respectively (Figure 1). In the remaining
months of the year there were not recorded lambing’s in Istrian sheep population. The highest
frequency of lambing was in January, while the lowest frequency was in March. Given
lambing distribution was the result of breeding management where the main objective is to
maximize the use of pastures during lactation period, but before summer drought.
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Figure 1. Lambing frequency of Istrian Sheep

Descriptive statistics of milk composition of Istrian sheep is presented in Table 2. Average
content of proteins in Istrian sheep milk was 5.9% which is similar to the Pag Island sheep
(CAA, 2016). Higher protein content (6.36%) in Istrian sheep milk was previously reported
by PANDEK et al. (2005). Fat was the most variable milk component and varied from 2.83%
to 12%, but average value was lower than previously reported for the same breed (PANDEK
et al., 2005). On the other hand lactose was the most stable milk content with an average
value of 4.3%.

84



Table 2. Descriptive statistics of Istrian Sheep milk composition

Milk component Mean Sd Min Max CV (%)
Proteins (%) 5.93 0.45 4.36 7.83 7.59
Fat (%) 7.16 1.16 2.83 12.01 16.13
Lactose (%) 4.30 0.25 3.24 5.05 5.90

Conclusions and recommendations

Istrian Sheep as autochthonous breed of combined production traits has suitable milk
production of around 190 kg in lactation of six months. Considering that all breeders use ewes
for milk production it would be recommendable to reduce suckling period in order to increase
amount of milk which could be potentially used for cheese production. Also, higher milk
production could be achieved with better feeding and farm management given that some ewes
had potential to produce more than 500 kg of milk.
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Mother bound fattening on extensive greenland pastures
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Zusammenfassung

Muttergebundene Mast auf extensivem Griinland von reinrassiger und gekreuzten Waldschaf
Lammer. Ziel dieses Versuches war es, eine Charakterisierung des Leistungsvermogens
reinrassiger Waldschafe und einer Kreuzung von Waldschaf und Ile de France bei
muttergebundener reiner Weidemast auf extensivem Griinland zu bekommen. Der Versuch
wurde iiber 2 Weideperioden gefiihrt. 2015 weideten 20 Limmer von Mai bis zur Schlachtung
Ende August und 2016 35 Lammer von Ende April bis zur Schlachtung Mitte September. In
beiden Jahren wurden die Lammer in der ersten Juliwoche abgesetzt. Die Kreuzungsldmmer
wiesen hohere tidgliche Tageszunahmen und héhere Anteile an wertvollen Teilstiicken auf.
Die tdglichen Zunahmen waren 2016 niedriger als 2015, weil mehr Tiere auf der gleichen
Weidefliche weideten. Mit einer verlingerten Weidezeit konnten vor allem bei den
Kreuzungsldmmern annidhernd marktkonforme Schlachtgewichte erreicht werden.

Abstract

In this study the performance of purebred Waldschaf lambs and crossbred lambs (Waldschaf x
Ile de France) was characterized grazing together with their mothers on extensive grassland
with no concentrate supplement. The trial was conducted during two grazing periods. In 2015
20 lambs were pastured from Mai until slaughter at the end of August. In 2016 35 lambs were
pastured from the end of April until slaughter in the middle of September. In both years
weaning occurred in the first week of July. The crossbred lambs had higher daily gain and a
higher percentage of valuable cuts than the purebred lambs. As more lambs were grazed on
the same area, daily gain in 2016 was lower than in 2015. Using a prolonged grazing period
especially in the crossbred lambs reached slaughter weights roughly meeting the demands of
commercial food retailers.

Introduction

Commercial lamb meat production requires high daily gain and good development of valuable
meat cuts. Usually specialized meat breeds and intensive feeding conditions are used for lamb
meat production. The commercial food retailers’ demand lambs with approx. 42 kg live
weight and less than 5 months of age. In organic production concentrates are expensive.
Lower feeding intensity causes a longer fattening period resulting in undesirably high body fat
content and negative effects on meat flavour.
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The endangered breed Waldschaf (WS) is characterized by hardiness and fitness for
landscaping even in bad weather conditions. It is a small framed breed. Adult ewes weigh
between 45 and 65 kg and rams between 60 and 80 kg. The live weights and expression of
valuable cuts desired by the food market seems to be very difficult to fulfil with that breed.
Commercial crossing with improved meat breeds bred for fattening on pasture could improve
the frame and muscling of the carcass. In a former trial with intensive concentrate feeding
crossbreeding with Suffolk rams was not successful (PODSTATZKY et al. 2014), so the Ile
the France was chosen as a breed recommended for grazing. The aim of this study was to
investigate the performance of pure-bred Waldschaf lambs and crossbred lambs of Ile de
France x Waldschaf (IxWS) on extensive pasture.

Material and methods

The study was conducted over two years (2015 and 2016). 2.4 ha of extensive pasture were
available. The area was divided into 4 (2015) resp. 5 (2016) compartments by electric fencing.
In the year 2015 20 ewes and 20 lambs and in the year 2016 23 ewes and 35 lambs were
pastured, respectively. Ewes and lambs went on pasture at the end of April 2016 and at the
beginning of May 2015. Weaning of the lambs occurred in the first week of August in 2015
and in the first week of July in 2016. The lambs stayed on pasture until slaughter. Shelter was
provided by a pasture tent. Water and a salt lick were always available. All lambs were
weighed weekly.

Statistical evaluation was performed using the statistical package IBM SPSS Statistics 22 by
variance analysis. Fixed effects were breed (Waldschaf, Ile de France x Waldschaf) and year.
Significance level was set at p<0.05.

Results and discussion

In the year 2016 more sheep and more lambs were on the area, resulting in the fact that 0.6 ha
of Lucerne was grazed additionally before weaning (Table 1).

2015 2016
n WS ewes 20 23
n WS lambs 11 17
n IxXWS lambs 9 18
extensive pasture, ha 2.4 2.4
lucerne, ha 0.6
Birth interval (date) 6.4.-26.4. 24.3.-9.4,
Start of pasture (date) 5.5. 27.4.
Weaning date (O age [days]) 5.8. (113) 4.7. (97)
Slaughter date 26.8. 13.9.
O Weight of WS lambs at start of pasture (kg) 8.5 10.8
) Weight of IXWS lambs at start of pasture (kg) 9.9 10.7
) Weight of WS lambs at end of pasture (kg) 32.1 33.7
) Weight of IxXWS lambs at end of pasture (kg) 37.6 39.0
O age of lambs at end of pasture (days / month) 134/4.8 167/5.9

Table 1. Information data
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In both years crossbred lambs showed higher daily gain on pasture than pure breed lambs
(Table 4). In 2016 grazing started one week earlier than 2015 with lambs one week older than
the lambs in 2015. The time on pasture was longer in 2016. Weight gain in 2016 was lower
than in 2015 due to heavier stocking (Table 1).

Year Breed Neck Shoulder Crest Loin Chop Chest Leg
(kg) (kg) kg) (kg) (kg) (kg (ko)

2015 WS 1.20 238 0.82° 1.12* 1.10° 234" 4.60°
IxWS 142 290 094® 1.40° 1.40° 3.00° 5.64°

2016 WS 120 2.64°  096® 1.14®° 1.12°* 298" 5.18%

IxWS 140 3.26° 1.10°  1.58° 1.42° 336> 5.98°

Table 2. Weight of individual cuts per breed and year

In all parts except the neck significant differences were seen between years and breed with
higher weights of cuts of the crossbreed lambs (Table 2). Similar results were seen in life
weight at slaughter, carcass weight cold and dressing percentage cold again with higher
weights in crossbred lambs (Table 3).

Year Breed  Life weight  Carcass weight, cold Dressing
(kg) (kg) percentage cold
(%)
2015 WS 32.13° 14.21° 44.26°
Ix WS 37.62® 17.33° 45.82%
2016 WS 33.72% 15.88% 47.18°
I[x WS 38.98° 18.82° 48.33°

Table 3. Life weight, carcass weight and dressing percentage per breed and year

2015 2016
WS  IxWS WS  IxWS
Pre weaning week 1-14  0.20°  0.26°  week 1-11 020 0.21
Post weaning.  week 14-17  0.19  0.18  week 11-21  0.10° 0.16"
Pasture total week 1-17 020" 024"  week 1-21 _ 0.16* 0.19°

Table 4. Daily gain on pasture (kg)

The average age of the lambs at the end of the pasture was 134 and 167 days in the year 2015
and 2016, respectively. These data are similar to the results of KOCAK et al. (2016) with 162
days in organic production and 148 in intensive production systems. But slaughter weight in
the trial by KOCAK et al. (2016) was at 30 kg live weight much lower. In both trials lambs
were weaned with about 100 days. Over the whole pasture period crossbred lambs had higher
daily gains than purebred lambs. Even the purebred WS lambs in our trial showed higher
daily gains than the lambs in organic production by KOCAK et al. (2016). The fact, that in
2016 the daily gain in purebred as well as in crossbreed lambs was lower than in 2015 is
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attributed to putting more ewes and lambs on pasture in the second year. HENSELER et al.
(2014) also showed daily gains of about 160 grams in a trial with crossbred lambs. Similar
daily weight gains of 140 grams were recorded by WILLEMS et al. (2013), but lambs were
put on pasture only with 35 kg live weight. In contrast our lambs were culled at this live
weight.

The Waldschaf is a small framed breed. The demand of the retailer market for carcasses of
approx. 42 kg live weight at slaughter cannot be met with this breed. Crossbred lambs as used
in this trial could reach this weight even under extensive pasture conditions. Grain feeding in
endangered breeds, especially the Waldschaf, didn’t result in better lean meat production but
more body fat (PODSTATZKY et al. 2014). The dressing percentage in our trial was between
44 and 48 % and similar to the results of WELLEMS et al. (2013) with extensive breeds and
good pasture quality. This is remarkable as the pasture available was not improved semi-arid
grassland save the 0.6 ha Lucerne in 2016.

Usually slaughter weight for the retailer market is about 42 kg. In this trial slaughter weight of
the lambs especially the purebred lambs was lower. One month more on pasture resulted in
higher slaughter weights but still did not reach the slaughter weight recommended for the
retailer market.

Conclusion and recommendation

Retailer market demands of lamb carcasses are difficult to meet using endangered sheep
breeds. On the whole slaughter weight is approx. 42 kg live weight. The carcass should have a
well-muscled back and haunches with good fat covering. The small framed breed Waldschaf
showed good daily gain on extensive pasture used purebred as well as for commercial
crossing with Ile de France but normally commercial slaughter weights and classifications are
not reached with this breed within 5 month of fattening on pasture. Crossbred lambs nearly
reached 40 kg body weight when pastured for a longer time. Excessive fat covering was not
noticed.

Lamb meat produced on pasture can fulfil consumer expectations if “natural” meat production
and/or organic production are an issue.

This production method is well suited for direct marketing. It could be integrated into
landscaping programs and contribute to the efficient use of marginal land and an endangered
breed.
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Zusammenfassung

In dieser Studie wird der gegenwértige Zustand des ungarischen Cikta-Schatbestandes gegen
Scrapie-Resistenz aufgrund ihrer genetischen Determinierung ausgewertet. Das Ziel der
Studie war die Bestimmung der Prion Haplo- und Genotypen, sowie der relativen Haufigkeit
der Risikogruppen. Ferner sollte die Wirksamkeit des seit zehn Jahren bestehenden
Programmes der Pravention gegen Scrapie nachgewiesen werden. Die Autoren bestétigten
aufgrund der groBeren Anzahl der Proben die frithere Annahme, wonach die Belastbarkeit des
Cikta-Schafbestandes gegen Scrapie niedrig weiterhin eingestuft werden soll. Der haufige
Haplotyp ARQ und Risikogruppe 3 sind noch als Rassenspezifitit anzusehen. Deren
beachtliche Nutzung ist erlaubt und wird zur Erhaltung der Rassenvielfaltigkeit aus anderen
Hinsichten beitragen.

Summary
Results on molecular genetic investigation of scrapie in Hungarian Cikta Sheep

This study examines the current status of Hungarian Cikta Sheep based on genetic
background of scrapie resistance. The aim of this study was to estimate the relative frequency
of prion haplotypes, -genotypes, and risk categories as well as to demonstrate the success of
scrapie eradication program achieved over the last decade.

The authors confirmed based on larger sample size the previous knowledge, that the resistance
against scrapie of Cikta breed is considered as low, and the classification of this breed
according to risk category has not been improved as well. However, the frequent genotype
ARQ and risk category 3 can also be considered as breed specificity. The careful use of them
is permitted and will contribute to the maintenance of breed diversity according to other
aspects.
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Einleitung

,,Die meisten der européischen mittelalterlichen Schafe — wie die Rinder — gehorte zu einer
einzigen Rasse, die primitiv war. Ihr Koérperbau war klein, wie bel Rindern. Zu diesem
Tierbestand gehdrende Schafe mit ihren duReren Merkmalen hatten grofRe Ahnlichkeit, die
schon ausster benden westeuropaischen Landschafen nach (BOKONYI, 1958).

Das Zaupelschaf war der Abkémmling des oben erwidhnten Landschafes, das in Deutschland
bereits ausgestorben ist und sich zu anderen Rassen, wie dem Steinschaf, Waldschalf,
Sumavska, sowie dem Cikta weiterentwickelt hat. Gliicklicherweise haben wir eine
ausfithrliche Beschreibung iiber diese Rasse von BOHM aus dem Jahre 1878. In seinem
Lehrbuch zur Schafzucht findet sich auch iiber die Schafrasse Zaupel eine Beschreibung, die
sehr viel Ahnlichkeit mit der heute vorkommenden Cikta-Schafrasse hat, wie es am Bild
sichtbar wird (Abbildung 1). Seine Ko&rpergrofle dhnelt dem des heutigen Merinos. Die
Widder besallen ein Schultermal3 von 58-60 cm und die ausgewachsenen Mutterschafe hatten
eine Mal von 55-56 cm. Die metrischen Unterschiede kamen durch die verschiedenen
Haltungen und Aufzuchten der Tiere zustande. Der Kopf ist verhdltnismaBig klein, die Stirn
erscheint flach und schmal. Bei den Widdern ist der Nasensattel gewolbt, bei den Weiblichen
dagegen recht flach. Die Schnauze ist schmal und spitz. Die Augen sind klein und matt, die
Ohren scharf trichterféormig zusammengerollt, schmal und spitz, haben aber keine aufrechte
Richtung, sondern stehen in mehr waagerechter Lage von dem Kopf ab. Gehornt sind in der
Regel nur die Widder. Die Horner stehen auf dem Schidel ziemlich weit voneinander. Auf
nicht allzu breiter Basis wenden sich die Horner sofort nach hinten, kriimmen sich nach Art
des Merino-Hornes nach unten, wieder nach vorn und endigen dann in einer stumpfen Spitze,
welche sich wieder nach aufwérts richtet und in der Linie zwischen Auge und Ohr ihr Ende
erreicht.

Abbildung 1: Das bayerische Zaupelschaf

Das Knochengeriist ist fein und schwach, deshalb erscheinen die Beine im Verhiltnis zum
Rumpf diinn und schmal. Der Schwanz reicht mit seinem letzten Wirbeln nicht ganz bis zur
Ferse. Gesicht, Ohren und Beine diese noch hoch iiber Knie und Ferse hinauf, sind mit
kurzen, straffen, glatt anliegenden Haaren bedeckt. Der ganze Rumpf, der Hals vom Scheitel
herab und der Schwanz tragen eine ziemlich grobe Mischwolle. Diese besteht aus langem und
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glinzendem Grannenhaar, welches reichlich mit etwas feineren Wollhaaren durchsetzt ist.

Die Farbe ist zum grofiten Teil ein schmutziges Weil3, mitunter aber auch Braun und Schwarz.
Bei den lilienweiflen Tieren findet man oft eine schwarze Schnauze und mehr oder weniger
regelmifige Ringe um die Augen. Die Tiere wurden in ihrer Heimat in der Regel zweimal
jahrlich geschoren. Zu vollem Jahreswuchs erreicht die Wolle eine Lange von 20-24 cm. Bei
guter Wiésche kann hochstens ein Schurgewicht von 1,5 kg erreicht werden. Wegen dem
geringen Fettschweille der Haare und der guten Natur derselben ist der Ertrag jedoch sehr
leicht zu erreichen.

Die Tiere sind sehr fruchtbar und gebéren sehr oft Zwillinge. An ihnen wird geschétzt, dass
sie bereits im Alter von einem Jahr das erste Lamm bringen. Dies scheint aber offenbar ein
nicht richtiges Verfahren der Ziichter zu sein, weil sie dadurch die kdrperliche Entwicklung
der ganzen Rasse schiddigen. Soll ein Schaf im Alter von 12 Monaten schon ein Lamm
bringen, so muss es bereits mit 7 Monaten gedeckt werden. Zu diesem Zeitpunkt steht es noch
in der ersten korperlichen Entwicklung. Wir sind der festen Uberzeugung, dass die
Formenverhéltnisse der Rasse sich zum groflen Vorteile verbessern wiirden, wenn man das
Mutterschaf erst ordentlich auswachsen und mit vollendeten dritten Jahr das erste Lamm
bringen liee (BOHM, 1878).

Karl III., Maria Therese und Josef II. hatten ab 1720 deutsche Siedler nach Ungarn gebracht,
die dann das Zaupelschaf in mehreren Etappen (u.a. die drei Schwabenziige) in das Land
eingefiihrt hatten. Von diesen Tieren entwickelte sich im Laufe der Zeit, etwa nach mehr als
hundert Jahren, das heutige Cikta Schaf heraus. Diese Tiere besaflen eine viel bessere
Wollqualitit als die einheimischen Schafe. Folglich stellten die schathaltenden Grundbesitzer
allmdhlich ihre Zucht um. Diese Entwicklung bestitigt auch der Aufsatz von
ANDRASFALVY (1975) tber ,,Die Geschichte von Komitaten Tolna“. Danach heil3t es: ,,Die
Bauern von Gemeinde Decs beklagten sich Uber die Grundbesitzern, weil ihre Zibben im
Jahre 1749 die Trauben-Bergen verwistet haben*. Das Gleiche war in einem Brief der
Kleinbauern von 1766 aus der Gegend von Pilis zu lesen. Die Grundbesitzer hatten keine
Schathaltung sondern eine Zibbenhaltung und das sollte ein Hinweis auf die Haltung von
Cikta Schafen gewesen sein, die eine bessere Qualitdt der Wolle lieferten. Es konnten kein
Merinos sein, weil diese erst durch Maria Therese im Jahre 1773 eingefiihrt wurden.

Jene gut wolligen Schafe waren die mittel-europdische Landschafe, wahrscheinlich die Cikta
Zibben, die auch als Schwibisches Schaf von Tolna und Baranya bezeichnet wurden. Diese
Schafe weideten schon in den Komitaten Fejér und Zala von 100 bis 1000 Tieren pro Gruppe.
Eine andere Mdoglichkeit der Einfuhr des Cikta Schafes nach Westungarn, geschah durch
deutsche Schéfer, die damals ungarische Weiden pachteten, um ihre Tiere halten zu konnen. In
der Umgangssprache bezeichnete man sie als Zibben-Schifer (birkas). Das Wort ,,Zibben*
(birka) war schon im 16.-17. Jahrhundert im Sprachgebrauch. Zuerst wurde die
bohmische/mdhrische Rasse danach benannt. Dies war eine der Varianten vom
mitteleuropédischen Landschaf. Die Herden wurden im Norden des Landes von méhrischen
Schifern iibernommen. Der Gebrauch des Wortes ,,Zibben* wurde langsam in ganz Ungarn
tiblich. Damit war die Abgrenzung vom Racka Schaf erreicht.

Die Rasse wire ldngst in Vergessenheit geraten, wenn nicht unerwartet das Interesse an
autochthonen Rassen der Nutztiere aufgekommen wére. Nach den Racka und Cigaja (Zigaya)
Rassen, wurden auch die Cikta Schafe mit den noch vorhandenen Individuen aus dem Lande
eingesammelt und infolge der Regierungsanordnung in der Zuchtanstalt in Bezzeg-puszta im
Jahre 1974 untergebracht. Seitdem die autochthonen Rassen in Ungarn staatlich unterstiitzt
wurden, entstand im Jahre 2014 an Ort und Stelle auch ein zentraler Aufzuchtbetrieb fiir Cikta
Zuchtwidder, durch den Ungarischen Zuchtverband fiir Schafe und Ziegen (MJKSZ). Neben
dem ziichterischen Einsatz bei autochthonen Rassen, ist auch die gesundheitliche Fiirsorge
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gemill der Traberkrankheit-Vorschriften der EU (999/2001 EUV) durchzufiihren. Die
Traberkrankheit der Schafe (Scrapie) gehort zu den Prion-Krankheiten, wie auch die TSE
(transmissible spongiform encephalopathy), BSE (bovine spongiform encephalopathy),
Creutzfeldt-Jacob Krankheit und andere.

Diese Nervenkrankheit entsteht durch ein fehlerhaftes Prion-Eiweiprodukt (PRUSINER,
1982). Das normale Prionprotein PrPc wird durch das Proteinase K Enzym abgebaut, das
infektiose PrPsc kann jedoch nicht abgebaut werden. Folglich vermehrt es sich unbegrenzt
und zerstort alle Zellen (FOSTER und HUNTER, 1998). Die Inkubationszeit betriagt 2 bis 5
Jahre, wihrend das Zentral-Nerven-System stufenweise seine Funktion verliert. Es wurde
bewiesen, dass unterschiedliche Genotypen mit kodierten Prion-Nukleotiden, die natiirliche
Resistenz der Schafe gegen die Scrapie, in verschiedenem Grade beeinflussen konnen
(MCCUTCHEON u. Mitarb., 2005).

Nach den Landesvorschriften miissen ab 2005 von allen TSE-verdédchtigen Schlachttieren und
verendeten Tieren geeignete Gewebeproben von Gehirn fiir den Prion-Test entnommen
werden (FVM, 2003). Ferner ist auch die Typisierung der Genotypen fiir Scrapie-Resistenz
fiir die Selektionsprogramme durchzufiihren. Die erste Typisierung der Genotypen in Ungarn
wurde durch FESUS und seine Mitarbeiter (2004 und 2008) im Forschungsinstitut fiir
Tierzucht und Tierfiitterung in Herceghalom vorgenommen.

Unsere Untersuchungen sollen die Haplo- und Genotypen gegen Scrapie beim Cikta-
Schafbestand ermitteln und mit den Ergebnissen vor 10 Jahren vergleichen.

Material und Methoden

Die Proben haben die Mitarbeiter der MJKSZ entnommen. Fiir die Entnahme setzte man die
Spezialzange (TypiFix TM) ein, die durch die deutsche Agrobiogen GmbH entwickelt wurde.
Damit entnahm man eine Gewebeprobe von der Mitte der Ohrmuschel (Knorpelgewebe),
wodurch gleichzeitig eine Markierung der Tiere erfolgte (AGROBIOGEN, 2016).

Die Typisierung der Proben wurde auch durch die oben genannte Firma durchgefiihrt.

In der Laboranalyse wird das fragliche Fragment des Prion-Protein-Gens mit einem Primer
gekennzeichnet und dann wird die Menge dieser DNS-Sequenz in vitro durch die Polymerase-
Kettenreaktion (PCR) multipliziert. Als nichstes werden die charakteristischen Abschnitte als
Ergebnis von Mutationen in einem Varianten (Haplotypen) durch Pyrosequenzing bestimmit.
Es kommen in dem Codon 136 Alanin (A, resistenter) oder Valin (V), in dem Codon 154
Arginin (R, resistenter) oder Histidin (H), und in dem Codon 171 Arginin (R, resistenter) oder
Glutamin (Q) und Histidin (H) vor.

Die Ergebnisse der spezifischen Prion-Genotypen-Daten, die vom MIJKSZ aufgezeichnet
wurden, dienen als Grundlage fiir die Datenverarbeitung. Der Zweck der Verarbeitung war,
die Scrapie-Genotypisierungen von den Tieren aus den Jahren 2013-2015, wie Jungwidder
(n=336) und Mutterschafe (n=809) sowie die Feststellung der gegenwirtige Resistenz des
Tierbestandes. Insgesamt wurden 1145 Tiere aus 10 Herden untersucht. Als Kontrolle diente
die Arbeit von FESUS u. Mitarb. (2004).

Die erforderlichen Daten wurden dazu aus der Microsoft Excel-Datenbank entnommen und
mittels Dell Statistik Programm (DELL INC., 2015) statistisch ausgewertet. Es wurden in den
Haplotypen und Genotypen von Prionen, sowie in den Risikogruppen der Scrapie-
Anfilligkeit, die Anzahl der Tiere und die relative Haufigkeit festgestellt. Mit Hilfe der Chi*-
Probe wurden der aktuelle Zustand (2013-2015) und der frithere (2004) verglichen. Ferner
wurde der aktuelle Zustand des Cikta Schafbestandes hinsichtlich des genetischen
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Gleichgewichtes (Hardy-Weinberg) festgestellt. Im spiteren Vergleich geben die Werte von
2013-2015 die beobachteten Haufigkeiten der Genotypen an, wihrend die erwarteten
Haufigkeiten durch die Haplotyphéufigkeiten berechnet werden.

Ergebnisse und Auswertung

Die Tabelle 1 zeigt die aktuelle Verteilung der Haplotypen (2013-2015). Danach ist der ARQ
Haplotyp der haufigste (74,93%), es folgt ARR mit (14,19%) und AHQ mit (10,70%). Das
Vorkommen der ARH und VRQ Haplotypen ist unbedeutend. Sowohl in der jetzigen
Aufarbeitung als auch in fritheren (2004) ist mit einem wesentlich niedrigeren Wert als
erwiinscht der Haplotyp ARR der zweite in der Reihe. Die Chi® Probe zeigt keinen
signifikanten Unterschied (P=0,519) zwischen den aktuellen und den fritheren
Untersuchungsergebnissen beziiglich der Haplotypen. Es ist zu erwidhnen, dass in den
fritheren Untersuchung von FESUS u. Mitarb. (2004), die nur auf einen Bestand beschrinkt
waren, die ARH und VRQ Haplotypen fehlten.

Aus den Prion-Genotypen konnten nur acht identifiziert werden (siehe Tabelle 1). Die
héufigsten Genotypen sind die weniger vorteilhaften ARQ-tragenden Genotypen, was aus der
Haplotyphaufigkeit folgt. Es folgen die giinstigeren ARR- und AHQ-tragenden Genotypen.
Die empfindlichste Homozygote VRQ/VRQ kommt nicht vor.

Die Resultate beziiglich der Genotypen weichen nicht wesentlich voneinander ab (P=0,083),
trotz der Tatsache, dass der ungiinstige Genotyp sich um 10% erhohte. Die Chi* Probe hat
bewiesen, dass der jetzige Cikta-Schafbestand sich vollig im genetischen Gleichgewicht nach
Hardy-Weinberg befindet (Chi2=0,269; df=14; P=1,000).

Die Risikogruppen mit ihren Anderungen finden sich auch in der Tabelle 1. Dabei sind die
wichtigsten Bemerkungen die folgenden; R4 ist nicht reprasentiert und RS nur mit einem Tier.
Wegen der grolen Hiufigkeit von ARQ, ist die R3 mit fast 74% vertreten. Mit nur etwa 2,5 %
sind die Tiere vertreten, die fiir die Zucht am besten geeignet sind. Zwischen den zwei
Auswertungen wurde statistisch bewiesen, dass die Cikta Rasse sich in Bezug auf die
Gruppeneinteilung verdndert hat (P=0,031). Durch die Erhéhung der Rate von R1, aber auch
durch eine bedeutende Erhohung der Rate von R3 ist eine zweifelhafte Verbesserung zu
erkennen.
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Tabelle 1: PrionHaplo- und Genotypen vom Cikta Schaf, sowie die

Aufteilung der Risikogruppen der Traberkrankheit

Gruppen 2004 2013-15
% %
Haplotypen: Chi"=3,235; FG=4; P=0,519 (n=138) (n=2290)
ARR 20,29 (28) 14,19 (325)
AHQ 9,42 (13) 10,70 (245)
ARH 0,00 (-) 0,13 (3)
ARQ 70,29 (97) 74,93 (1716)
VRQ 0,00 (-) 0,04 (1)
Genotypen: Chi’=12,564; FG=7; P=0,083 (n=69) (n=1145)
ARR/ARR 1,45 (1) 2,45 (28)
ARR/AHQ 4,35 (3) 2,79 (32)
ARR/ARH - -
ARR/ARQ 33,33 (23) 20,70 (237)
AHQ/AHQ 0,00 (-) 1,31 (15)
AHQ/ARH - -
AHQ/ARQ 14,49 (10) 15,98 (183)
ARH/ARH - -
ARH/ARQ 0,00 (-) 0,26 (3)
ARQ/ARQ 46,38 (32) 56,42 (646)
ARR/VRQ - -
AHQ/VRQ - -
ARH/VRQ - -
ARQ/VRQ 0,00 (-) 0,09 (1)
VRQ/VRQ - -
Risikogruppen: Chi2=8,846; FG=3; P=0,031
R1 1,45 (1) 2,45 (28)
R2 37,68 (26) 23,49 (269)
R3 60,87 (42) 73,97 (846)
R4 0,00 (-) 0,00 (-)
R5 0,00 (-) 0,09 (1)

Schlussfolgerungen und Empfehlungen

Die aktuelle Auswertung der groBeren Anzahl von Proben bestétigt, dass friihere Wissen,
wonach die Widerstandskraft gegen eine mogliche Infektion mit der Scrapie bei den Cikta-
Schafbestinden als niedrig einzustufen ist. Gleichzeitig ist festzuhalten, dass sich die
Risikogruppen-Einteilung der Cikta Schafe nicht verbessert hat.
Es ist weiterhin notwendig, die anfalligen Tiere aus der Zucht auszuschlieBen. Andererseits ist
der haufigste Haplotyp ARQ und die Risikogruppe 3 als Rassenspezifitéit anzusehen.

Deren Nutzung ist erlaubt und wird fiir die Erhaltung der Rassenvielfdltigkeit eingesetzt.
Unsere weitere Zielsetzung ist der Vergleich der Prion Genotypen nach Geschlecht.
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Abstract

Organic production represents a process of sustainable development of the rural areas in
accordance with the available resources and tradition, also implies comprehensive crop and
livestock production, which ensures the preservation and restoration of natural resources,
strongly supports return to the traditional values and knowledges. The new Strategy for
Agriculture and Rural development in Serbia from 2014-2024 defines goals and priorities for
further development of agriculture. One of priority topics is the promotion of organic
production. Sjenica-Pester plateau belongs to High Nature Value region of Serbia and is well
known for its rich biodiversity with favorable floristical composition of pastures and
meadows, Organic sheep production is a perspective opportunity for rural regional
development. Sjenica sheep is one of the most popular transboundry Zackel type, traditionally
reared in the highly mountain regions of Sebia, mainly in the Sjenica Pester-plateu, where it
was originally developed. The finding of favorable content of CLA and n-6:n-3 ratio,
contribute to the advanced phenotypic characterization of Sjenica Zackel sheep type, the
determination of locally adapted breed value and in making a realistic decision for the
promotion of sustainable use of Sjenica Zackel sheep type.

Introduction

Intensification of agricultural production has a wide range of advantages, but also its negative
effects are recognized. The main negative effects of the intensive, conventional agriculture are
soil erosion, decrease of biodiversity, animal products from animals rared in ambience where
the level of chronical stress is high, presence of residues of antibiotics and pesticides (SAVIC
et al., 2013). Oppositely from the conventional, basic principles of organic production
promote well adapted auththonous breeds, favorising pastures and meadows and rational use
of natural botanical resources (SAVIC et al., 2014c).

Organic production represents a process of sustainable development of the rural areas in
accordance with the available resources and tradition, also implies comprehensive crop and
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livestock production, which ensures the preservation and restoration of natural resources,
strongly supports return to the traditional values and knowledges. In order to achive
economical income, the rational exploitation of animal and floristic resources, promotion of
traditional products and definition of their added value is important (FAO, 2015).

Serbia has a strategy for sustainable development of rural areas and it could favorize the
organic production. Rural areas represent 85% of the theritory of Serbia. They firstly cover
mountain regiones with low population density (below 150 inhabitants on 1 square
kilometers), negative demographic trend and insufficient infrastructure. Extensive and mixed
agriculture with low productivity, minimal market surplus and diversification are dominant
almost in all rural areas. From the aspect of organic production, these areas are highly
valuable because the majority of natural resources with rich ecosystems and biodiversity are
located in the rural regions. Organizing the sheep production in accordance with organic
principles can greatly contribute to rational utilisation of local, well adapted autochtonous
sheep and flora and give a big support for realising the strategy of sustainable development of
mentioned rural areas.

Sjenica sheep is one of the most popular Zackel type, traditionally reared in the highly
mountain regions of Sebia, mainly in the Sjenica Pester-plateu, where the type was developed.
Sjenica sheep is the largest type of autochthonous Zackel sheep reared in Serbia. It is well
adapted in harsh climatic and environmental conditions which exist on the mountain regions
of south-west Serbia, especially on the High Nature Value Sjenica-Pester plateau (BECSKEI,
2011).

Material and Methods

The present status of Sjenica Zackel sheep within its natural habitat and the strategy for its
future management were analyzed according to the FAO guidelines (FAO, 2010, 2015) and
the National plan for animal genetic resource conservation. Firstly, the rearing area and the
traditional habitat were identified and described.

Definition of the traditional habitat of Sjenica sheep was made using geographical descriptive
method. Attention was given to the floristic composition of the natural pastures, as an
important elemet of this High Nature Value region. Some of the added values and product
characteristics of Sjenica sheep were evaluated using the results of previous studies, published
in SAVIC et al. (2014a).

Results and discussion

The new Strategy for Agriculture and Rural development in Serbia from 2014-2024 defines
goals and priorities for further development of agriculture. One of priority topics is the
promotion of organic production. Organic sheep production is a perspective opportunity for
development of rural regions.

Negative influence of climate changes and occurrence of new diseases in sheep makes the
conservation of locally adapted sheep breeds important (FAO, 2010; HOFFMAN, 2010).
Autochthonous locally adapted domestic animals gained resistance and adaptability through
the evolution of breeds in their given ecosystems (HIEMSTRA, 2010). The most important
autochthonous sheep breed in Serbia is the Zackel sheep. This breed has been developed
under modest biogeographic conditions and exhibits a high degree of adaptation to
environmental conditions, such as climate and specific phitocenotic conditions. Zackel sheep
is triple purpose (meat, lamb, wool) low production breed, with prominent phenotype
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diversity (BECSKEI, 2011). It has traditionally reared with a special emphasis on some traits
such as health status and robustness, wich are important for organic production too.

Sjenica sheep is the most numerous, locally adapted, autochthonous Zackel sheep type,
inhabiting the mountain regions of south-western Serbia, traditionally reared in Sjenica-Pester
plateau (900-1400 m altitude). Sjenica-Pester plateau belongs to High Nature Value region of
Serbia and is well known for its rich biodiversity with favorable floristical composition of the
pastures (47300 ha) and meadows (26200 ha). The region has a specific microclimate with
harsh and long winters, often with low temperatures up to -37°C. In addition to this, one of the
important factors of climate influence on the vegetation is the amount of rainfall and its
distribution throughout the year as well as relative humidity. The annual rainfall precipitation
is as much as 700 mm per square meters per year (BECSKEI, 2011).

Botanical analysis of vegetation from High Nature Value pastures and meadows of Sjenica
Pester-plateau shows high biodiversity. The most frequent plants are from the families of
grasses 48.4% and legumes 9.6% and other herb families made up 42.0%. Yearly yield of
hay on pastures is around 4 t/ha. Based on nutritional value and look, hay is in I category
(Table 1.). Results of floristic analysis suggests that grasses and legumes of high and mild
quality are predominantly present. A large number of grass species were detected. From the
family of Poacea: Anthoxanthum odoratum, Arrhenatherum elatius, Briza media, Danthona
calycina, Bromus raceomus, Agrostis vulgaris, Dactylis glomerata, Festuca rubra, Festuca
ovina, Phleum pretense. The family of Fabacea were mainly presented by Genista saggittalis,
Lathyrus latifolius, Lotus corniculatus, Trifolium pretense, Vicia cracca, Trifolium alpense,
Trifolium alpestre, Trifolium panonicum, Trifolium montanum (VUCKOVIC et al., 2010).
The chemical composition of mixed hay from Sjenica Pester-plateu is shown in Table 1.

Table 1. Chemical composition of mixed hay from Sjenica Pester-plateu
(according VUCKOVIC et al., 2010)

Ash Protein Fat Celluloze
g/kg DM g/kg DM g/kg DM g/kg DM
553 &1.9 15.9 332.6

DM - in dry matter

The specific botanical composition and high diversity of favourable plants in grasslands of
pastures and meadows in Sjenica-pester plateau provides specific, high quality lamb meat
products. The results of sensory analysis of tested lamb meat samples classified Sjenica sheep
as a Zackel type with very attractive sensory characteristics (BECSKEI et al., 2015). It was
shown that lamb meat has very favorable fatty acid contet (Table 2). Favorable fatty acid
profile of lamb meat is important for human health and especially for infant and children
nutrition (RAMIREZ-REMATA et al., 2014; SCHMID et al., 2006). These facts raises the
interest for sustainable sheep production of Sjenica Zackel type. The finding of favorable
content of CLA and of n-6:n-3 ratio, contribute to the advanced phenotypic characterization
of Sjenica Zackel sheep type, the determination of locally adapted breed value and in making
a realistic decision for the promotion of sustainable use of Sjenica Zackel type (SAVIC et al
2014a, 2014b).

100



Table 2. Saturated, monounsaturated, polyunsaturated, CLA, omega-6 and omega-3 fatty acid
content in lamb meat of three Zackel sheep types (according to SAVIC et al., 2014a)

Fatty acids Sjenica Sheep
M+SD
¥ SFA (Saturated fatty acids) 56.38+2.91
> MUFA (Monounsaturated fatty acids) 34.42+2.75
Y PUFA (Polyunsaturated fatty accids) 3.74+0.57
CLA 4.49+0.59
X n-3 1.34+0.44
¥ n-6 2.38+0.20
n-6/n-3 1.77+0.45

M — mean , SD — standard deviation

Conclusion and recommendentation

Sjenica sheep has a great potential in sustainable, organic production in Serbia. This breed has
been developed under modest biogeographical conditions and exhibits a high degree of
adaptation to environmental conditions, such as climate and specific phitocenotic conditions.
As the traditional habitat contains specific floristic composition, it has a big impact on the
quality and uniqueness of meat and milk products of Zackel sheep. Evaluation of both
chemical and sensory Sjenica lamb meat characteristics have confirmed added value to
traditional products of regional origin.

According to the preliminary results of favorable fatty acid profile and sensory characteristics
of lamb meat obtained in Sjenica sheep during the conversion process, it represents the
opportunity for organic production in traditional habitat.
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Abstract

Different pedigree analyses were used to select most suitable animals from endangered
Austrian goat breeds for genotyping from a small number of available samples. Animals were
selected according to gene contribution, number of offspring, average relatedness to the
population and relatedness to other selected animals. Genotype data will be used to analyse
diversity parameters and compare with available data from other Alpine goat breeds.

Introduction

To enhance the management of genetic resources from endangered farm animal breeds,
underlying factors like genetic diversity, inbreeding and breed distinctiveness need to be
better understood. To investigate these parameters, five endangered Austrian goat breeds will
be SNP-chip genotyped. The aim of this study is to find the most genetically diverse groups of
25 animals per breed to be selected for genotyping from a limited set of available samples.
Various indicators based on pedigree information are combined to make this choice
(SOLKNER et al., 1997; BOICHARD et al., 1997; BINDER et al., 2016).

Material and methods

Sperm or blood samples from five endangered goat breeds are available in the national gene
bank of Austria and a private bio bank. The breeds considered are: Blobe goat (BLZ),
Chamois-coloured mountain goat (GG), Pinzgau goat (PZ), Styrian pied goat (SS) and Tauern
pied goat (TA). Table 1 shows the number of available samples, the size of pedigree and other
pedigree related data for each breed.
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Table 1. Data structure

BLZ GG PZ SS TA

Active female breeding goats (EFABIS

AUSTRIA, 2016) 197 2154 405 288 1250
No. of animals in the pedigree 1015 24368 4325 1914 9000
No. of samples available 97 697 38 192 45
Max. no. of generations traced 7 21 14 11 23
Average inbreeding coefficient 0.0059 0.0152 0.0165 0.0155 0.0924
No. founders 152 2552 467 176 231
Gene contribution of most important ten

ancestors 0.315 0.165 0.299 0421 0.623

Animals with available samples were selected according to the following steps: (1) a
maximum of ten animals per breed were selected from the 50 animals with the highest
probability of gene contribution, (2) another maximum of ten animals were selected according
to their number of offspring (minimum ten offspring) and (3) the remaining 5-25 animals
were chosen according to the smallest average relatedness to the rest of the population, as
well as a maximum relationship coefficient of 0.125 with other selected animals, if possible.
To calculate these genetic parameters, CFC software package was used (SARKOLZAEI et al.,
2000).

Results and discussion

Table 2 contains genetic parameters of the animals selected for genotyping. For some breeds
(GG, TA) no samples from animals with measurable gene contribution to the breed were
available. Available samples from TA seem to very highly related to the general population,
which is severely inbred (F=0.0924).

Table 2. Genetic parameters of animals selected for SNP-chip genotyping
from pedigree analysis. Standard deviation in parentheses

BLZ GG PZ SS TA
Average gene 0.009 0.008 0.010
contribution (0.014) - (0.007) (0.009) -
Average offspring 6.4 (8.6) 47.2(65.7) 18.4(17.5) 11.5(15.0) 17.9 (18.8)
0.012 0.007 0.029 0.029 0.195
Average relatedness (0.016) (0.010) (0.020) (0.017) (0.035)

Conclusion and recommendation

A three step selection procedure was used to select the most suitable candidates for
genotyping based on their pedigree data. However, not all criteria could be applied in all
populations due to the small number of available samples. The genotype data will be used to
investigate genetic diversity, levels of inbreeding and distinctiveness of the breeds, and will
be put into context by comparing it to freely available genotype data from other Alpine goat
breeds.
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Abstract

The term 'hidden merle' is used for dogs which are genetically merle, but their coat colour
hides their merle pattern. Merle gene affects eumelanin pigment only, making genetically
merle individuals impossible to recognize based on their phenotype, if their eumelanin
pigment production is inhibited by other genes. In our study we used hair and/or buccal swab
samples of 23 potentially hidden merle Mudi dogs, then multiplied the exon 11 of the SILV
gene with polymerase chain reaction (PCR) method from the purified DNA. Agarose gel
electroforesis was used to detect the PCR products (M and m alleles) and separate them by
size. 10 out of the 23 tested dogs proved to be genetically merles, despite not having merle
phenotype, showing that genetic testing is the only reliable method to detect hidden
merleness. Identifying these individuals are important for breeding purposes to avoid
homozygous merle offspring with congenital genetic defects.

Introduction

The standard of the Fédération Cynologique Internationale (FCI) for the Mudi breed describes
the breed's merle colour as "black speckled, estriped, -brindle or -spotted on lighter or darker
bluish-grey primary colour" (FCI/238). This description is valid only for merles with black
base colour, so called 'blue merle'. However merle pattern can be found on other base colours
in the breed, such as ash, brown, or ashbrown. It can also occur with fawn or white base
colours, but in these cases the usual pattern cannot be seen.

The colour is caused by a single, autosomal, not completely dominant gene according to
practical observations, but the exact genetic background behind was unknown for a long time
(MITCHELL, 1935). After the genome-wide association analysis of nonmerle (mm), merle
(Mm) and double merle (MM) Shetland Sheepdogs, it became clear that a retrotransposon
insertion is responsible for the unique colouration (CLARK et al., 2006). The affected gene is
located on CFA10, known as SILV, Pmell17 and also gp100, the protein which is encoded by
this region has a keyrole in the eumelanin producing pigment cells. This premelanosome
glycoprotein forms a matrix for the eumelanosomes being created, and is expressed not only
by the pigment cells of the coat, but also including the retina and the inner ear (KOBAY ASHI
etal., 1994; THEOS et al., 2005).

The usual merle colour described above is found in dogs which are heterozygous for the gene.
Additionally the eye colour can also be modified by the gene, often resulting split or odd-eye
(heterochromia iridis). Homozygous individuals are manifesting the traditional pattern only
on separated patches divided by extensive white areas, and they have almost always fully blue
eyes. Furthermore in double merles congenital auditory and ophthalmologic disorders (e. g.
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deafness, microphthalmia) are significantly more common compared to nonmerle individuals
(GELATT and MCGILL, 1973; STRAIN, 1999). The development of these disorders can be
understood regarding the genetic background of the colour (KAELIN and BARSH, 2013).
The Mudi breed was chosen for this research because of the fact that it has as many as six
accepted colours by the current FCI standard (FCI/238), including white, fawn and blue
merle, and there is no breeding restriction for breeding these different colours with each other
— except merle to merle breeding — thus increasing the chance for the hidden merle trait. The
breed is rarely the subject of scientific research, that's why first of all our aim was to study its
merle colour, and compare it with the merle colour observed in other dog breeds. According
to experience the split or wall eye of phenotypically nonmerle white or fawn dogs can be a
visible attribute of hidden merleness, so we treated the eye colour of the dogs participating in
the research with particular attention. Eye colour however is not always affected by the merle
gene, so the genetic test is the only reliable way of identifying hidden merle individuals, our
aim was to test a fast, reliable and cost-efficient genetic method in the breed, which can be
widely used afterwards.

Material and methods

In total 25 Mudi dogs were involved in this study — one with blue merle phenotype as a
positive control, one with black phenotype as a negative control, and 23 potential hidden
merle dogs. A dog is considered potential hidden merle if it is white or fawn coloured and has
at least one merle parent. All of the dogs participating were registered by the FCI thus making
their origins trackable. Buccal swab and/or hair samples were collected from a total of 7
European countries. The DNA was extracted from the provided samples and then the exon 11
of the SILV gene was multiplied with PCR method (CLARK et al., 2006). The PCR products
(M and m alleles) were separated by size and were detected with the use of agarose gel
electrophoresis (Figure 1).

500 bp —

200 bp | WS
mm Mm

Figure 1. Detection of merle alleles on agarose gel

Results and discussion

Out of the 23 tested unknown genotype dogs ten happened to carry the dominant merle allele.
17 of the tested dogs had brown eyes, and six of them had partially blue eyes — for them we
expected heterozygous genotype previous to the actual testing. Our previous expectations got
confirmed by the genetic test for the six split eyed individuals, all of them proved to be hidden
merles. There were also four hidden merle dogs having brown eyes, not showing any sign of
merleness phenotypically, in their cases the only indicator of their true genotype was genetic
testing. None of the tested dogs' result was homozygous merle, meaning that the white or
fawn colour was not the result of extreme colour dilution caused by two dominant merle
alleles.
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Conclusion and recommendation

The 11 dominant merle allele carrier Mudis show that the merle colour being present in the
breed has the same genetic background as the merle colour of other breeds. Though, merle
colouration can still manifest in various ways. In some cases the intact base colour and the
diluted colour is clearly distinguishable, in some others there is minimal difference between
the two shades. What's more, these two states can transform from one to the other in one
particular individual as time goes by — the merle colour tends to get darker as the dog is aging.
To understand the exact mechanism of this alteration further investigation is required.

The traditional way of detecting hidden merle dogs can be test mating. If a potential hidden
merle dog is mated to a certainly nonmerle dog the progeny may reveal the real colour of
these white or fawn phenotype dogs. It's important to emphasize that if the dog carries the
dominant merle allele there is fifty per cent chance that it passes it on to its descendant,
additionally if the descendant turns out to be white or fawn coloured, its merleness gets
hidden again. Test mating is not only complicated, slow and costly, but it's also unreliable.
Another way of recognizing these merle carriers can be monitoring their eye colour. In the
Mudi breed blue, or partially blue eyes seems to appear only in albinos or merles. Experience
shows that if a potential hidden merle dog has blue in its eye, it does mean that the individual
is genetically merle. The results of our genetic testing also confirmed this theory — though a
study on bigger sample pool would be welcome. However eye colour is not influenced by the
merle gene in all of the hidden merle individuals, so this way cannot be considered
unquestionable.

The most recommended way of identifying hidden merles according to our present knowledge
is genetic testing. It is reliable when it's done right, besides it is faster and more cost-efficient
compared to test mating. If the test is done during the puppyhood it can even be faster than
checking the individual's eye colour since puppies are born with eyes closed, furthermore in
the first few weeks all puppies have blue eyes.

In Hungary the most recent regulation for Mudi breeding contains a part which highlights the
relevancy of genetic testing for the merle gene, but the rules are a bit controversial (NFCSO,
2016). On one hand they are too strict and are not taking into consideration that a dog can
only be hidden merle if at least one of its parents carried the dominant merle allele, otherwise
there is no chance for it. On the other hand it is not strict enough, as it does not regulate
potential hidden merle to potential hidden merle breeding. A clear and rational regulation
would be vital for this breed, as it has a small population, and is already quite inbred (ZENKE
et al., 2007). Breeding restrictions for no reasonable reasons are just narrowing unnecessarily
the possibilities for breeders, causing further genetic degradation in the breed.

If we parse the current FCI standard for the breed we can notice that it's not in harmony with
the genetics of colours. For instance, the standard mentions the blue merle colour only of all
the merle variations, despite the merle gene is inherited independently from the genes which
define the dog's base colour. The American Kennel Club (AKC) has a standard description
that fits better for the breed regarding the description of colours. There merleness is handled
separately as a marking, thus it can be connected to any of the base colours. The names of the
colours differ a bit, but interestingly there the ashbrown (AKC: greybrown) is listed among
the standard colours. The FCI standard does not mention it, though it does occur with the
simultaneous presence of the accepted ash and brown colours on one individual. Furthermore
the FCI standard does not allow split or wall eyes for white or fawn dogs. Before the
discovery of the hidden merle colour, white and fawn dogs with blue eyes were most probably
selected out for pigmentation faults. Understanding the genetics behind this trait shows that
these dogs doesn't have negative effect for the pigmentation of their offspring in breeding, and
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they should not be selected out. Revision of the standard along these listed points regarding
the effects of the different genes could result a description that is more accurate for the breed.
Among Mudi breeders the facts of hidden merleness are getting more and more well-known
lately, but this phenomenon is not specific for the breed. That is why we think that the most
important role of our study is to draw attention to and spread knowledge about this interesting
trait of dogs. The original meaning of hidden merle is applied only for white or recessive red
dogs, because these coat colours hide the merle pattern completely. However among the
agouti colours there are also some which are dominated by the pheomelanin pigment, giving a
possible alternative meaning for the term hidden merle.

It's necessary to emphasize that hidden merleness is a trait and not a defect. That means that
these dogs are not more and not less exposed for genetic disorders than dogs with traditional
merle phenotype. Knowing the dog's real colour is important for breeding purposes to avoid
high risk mating and puppies with decreased viability.

Further investigation of the colours being present in the breed is promoted, as it is a field now
with insufficient knowledge. The ash colour — which is thought to be the analogue of the blue
colour of other breeds — for example gives a possibility, as among ash coloured Mudis one
can find individuals with more or less hairless body (ears mostly). In Mudis this occurence
seems to be connected with ash colour however a very similar disorder called color-dilution
alopecia in other breeds was observed on else coloured individuals as well (KIM et al., 2005).
There is also a new theory assuming that a mutation of the merle gene may also cause ash
phenotype in the breed — we shall see.
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Abstract

Due to low numbers of individuals from Nitra and Zobor rabbit, which belong to Slovak
national breeds, the need for long-term preservation of genetic breeding material arises.
Therefore, effect of cryopreservation on sperm from individual males was examined in this
study in order to store good-quality insemination doses of these two breeds as a backup
collection at the Gene Bank of Animal Resources. Eight Nitra and Zobor rabbits were used to
assess quality of their fresh and frozen-thawed semen samples in terms of motility and plasma
membrane damage using computer assisted sperm analyser and fluorescence microscopy,
respectively. Our work highlights the importance of regular fresh and frozen-thawed semen
quality control. Good-quality insemination doses selection resulted in similar conception rate
between fresh and frozen-thawed semen, and therefore ensures long-term storage of the two
national rabbit breeds semen as a reserve of genetic variability of domestic rabbit.

Introduction

Rabbit breeds vary extensively in weight, body conformation, fur type, coat color, ear length,
and this visible morphological variation dramatically exceeds the phenotypic diversity of their
wild counterparts (CARNEIRO et al., 2011). National breeds belong to the cultural heritage
of the country in which they were bred. Slovak breeders gave rise to ten national rabbit
breeds. Nitra and Zobor rabbit are among them and belong to meat breeds with medium live
weight (SUPUKA et al., 2012).

Due to the specificity of rabbit sperm membrane, fast cooling rates from room temperature to
5 °C are likely possible in this species. This fact might indicate that cold shock is not a major
problem for rabbit sperm and that protocols for sperm cryopreservation in this species could
be shortened (MOCE et al., 2003; MOCE and VICENTE, 2009). Nevertheless, differences
between rabbit breeds in the resistance of sperm to cryopreservation process were reported
(CASTELLINI et al., 1992; MOCE et al., 2003). These differences among breeds and lines
studied could be explained by genetic, age and environmental factors and also by the different
evaluation criteria, sample size, and semen processing methodologies applied (SAFAA et al.,
2008). VIDUES DE CASTRO et al. (2004) suggested that the seminal plasma (SP) protein
profile could be used to differentiate between rabbit breeds. Moreover, these differences in SP
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composition have also been found among individual males and fractions of the same ejaculate
(CABALLERO et al., 2012). Therefore, we aimed to compare quality of semen between Nitra
and Zobor rabbit and evaluate effect of cryopreservation protocol on semen from individual
males, in order to store good-quality insemination doses of these two breeds as a backup
collection at the Gene Bank of Animal Resources.

Material and methods

Eight clinically healthy males of Nitra and Zobor rabbit breed (individuals marked as N1, N2,
N3, N4, Z1, Z2, 73 and Z4) of Institute of Small Farm Animals, Research Institute for Animal
Production, NPPC in Nitra were used for the study. Semen was collected with a pre-heated
artificial vagina once a week in a regular manner. Semen from individual males was frozen
using a rapid freezing method described in previous works (IAFFALDANO et al., 2011;
KULIKOVA et al., 2014).

In total, 40 ejaculates were frozen in 0.25 mL French straws. Before freezing and after
thawing, sperm total motility (TM), progressive movement (PM) and other parameters of
movement (Velocity Curved Line - VCL; Velocity Average Path — VAP; Velocity Straight
Line — VSL; Amplitude of Lateral Head Displacement — ALH; Linearity — LIN) were
assessed using Sperm Vision "™ immediately after collection/thawing and following 30 and 60
min of incubation at 37°C. Plasma membrane integrity and apoptosis was evaluated using
fluorescein (Alexa Fluor) labeled lectin from the peanut agglutinin (Arachis hypogea; PNA)
and fluorescein YO-PRO-1, respectively. Stained samples were immediately checked under
the Leica fluorescence microscope using 488 nm wave-length filter and 400 x magnification.
In terms of artificial insemination (Al), data from 9 and 16 Al with fresh and frozen-thawed
sperm, respectively were evaluated. All the does were superovulated and inseminated either
with fresh, or frozen-thawed semen simultaneously with i.m. treatment of synthetic GnRH to
trigger ovulation. Kindling rates were recorded 30-32 days post Al.

One Way ANOVA (Dunn's Method) and y*—test for comparison of mean values (motility,
membrane integrity) and percentage (fertilization ability) was used, respectively. P-values at
P<0.05 were considered as statistically significant.

Results and discussion

Variations in the susceptibility of semen to cryogenic process between breeds have been
reported for several species (AUERBACH et al., 2003 in mouse; MOCE et al., 2003 in
rabbits; LONG, 2006 in poultry and WATERHOUSE et al., 2006 in boars). In our study, we
compared the two breeds analysing its pooled values of TM and PM sperm immediately after
thawing and after 30 and 60 min of incubation at 37°C. At average, initial fresh TM and PM
was similar between the breeds, however longer incubation showed difference (P<0.05) in
fresh TM and PM sperm between the breeds. It reflects the fact that Nitra rabbit sperm
motility decreased more rapidly with increasing incubation time (Figure 1). Nonetheless, after
freezing-thawing, the movement was similar and sperm from both the breeds were able to
hold the movement in acceptable levels.
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Figure 1. Fresh and frozen-thawed motility and progressive movement mean values of
replicate ejaculates from each male used at three time points (0, 30 and 60 min) post
incubation at 37°C

Actually, significant inter-male differences rather than difference between the two breeds
were recorded after freezing-thawing. In terms of fresh semen, variability in TM and PM
among the males from both the breeds increased with incubation time (CV%; TM = 8.9 vs
10.3 vs 20.9 and PM = 16.1 vs 17.3 vs 33.4, for 0, 30 and 60 min of incubation at 37°C).
Nevertheless, inter-male variability was more apparent after the freezing-thawing procedure.
Male-to-male differences in freezing and thawing tolerance of sperm hawe been reported in
several species (CASTELLINI et al., 1992; THURSTON et al., 2002; WATERHOUSE et al.,
2006; LAVARA et al., 2013; SELLEM et al., 2015). Our results showed increased inter-male
variability caused by freezing-thawing (CV%; TM = 8.9 vs 23.3 and PM = 16.1 vs 23.3 for
fresh and frozen/thawed, respectively) and the variability continued to rise with further
incubation (CV%; TM = 26.4 vs 38.1 and PM = 29.8 vs. 36.2, for 30 and 60 min of
incubation at 37°C, respectively). Inter-male differences (P<0.05) were noticed also in
motility parameters chosen tested (data not shown). Our results are in agreement with the
study of SELLEM et al. (2015) who found increase in bovine semen variability under
stressful conditions. Also, results of DEL OLMO et al. (2013) show the importance of pre-
treating sperm (e.g. submitting them to incubation at 37°C) before quality assessment.

Apart from intermale variability, other sources of variability in sperm cryosurvival were
observed. Actually, differences in percentage of sperm surviving the cryopreservation process
within the same male (intra-male variability) was recorded in this study. Sperm numbers
surviving the cryopreservation process (frozen-thawed values normalized to its pre-freeze
values), calculated for each male and each semen replicate individually, showed that
throughout the sessions, variable numbers of motile sperm survived freezing within a single
male (Figure 2). Actually, the intramale variability expressed as CV was in the range of 6 —
15.6 % (min — max) within the individual males. Nevertheless, the lack of variation between
straws showed freezing process to be highly repeatable. The reasons provided by various
authors for these variations are not consistent, but it might be related to poor sustainability of
the cryopreservation process (LAVARA et al., 2013). In addition, high variability in some
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males might be due to their health status and inaccuracy in semen collection frequency
(THURSTON et al., 2002). Our data are in good agreement with the study of LAVARA et al.
(2013) on rabbits and also SELLEM et al. (2015) on bovine species, who reported marked
variations across ejaculates from the same bull for several variables. Depending on the link
between these variations and fertility, these authors suggest that all ejaculates used in the field
for insemination may have to be routinely qualified before Al

# Sessionl Session2 A Session3 < Sessiond Session5
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Figure 2. Total motility post/thaw normalized to its pre-freeze values
for five replicate ejaculates of eight rabbit male

Similarly to the motility results, also inter-male variability in plasma membrane integrity was
found (Table 1). Several authors have reported that the differences in a complex mixture of
seminal plasma among males within the same species might be the reason for the male-to-
male variability in semen quality (HAUGEN et al., 2007; LAVARA et al., 2013). The effects
of seminal plasma on the survival of ejaculated spermatozoa after cryopreservation are largely
influenced by the seminal plasma donor, and may be both beneficial and detrimental to
spermatozoa (MUINO-BLANCO et al., 2008). The combination of an individual and a breed
effect builds a strong argument for the view that variation in sperm freezability is to some
extent genetically determined (THURSTON et al., 2002).

Table 1. Membrane damaged (PNA") and apoptotic (Yo- Pro-1") sperm per individual males

Plasma membrane damage Apoptosis

Fresh Frozen Fresh Frozen
Z1 5.1+1.8® 15.6+5.4% 3.0+1.6° 20.0+3.6°
72 6.8+1.4° 13.742.6" 5.3+2.9® 16.2+2.4%
73 6.942.5° 17.043.6® 2.9+1.2° 17.5+£2.9%
74 3.5+1.4% 18.3+6.0° 2.2+1.1° 14.7+3.3%¢
N1 7.243.7° 22.0+6.1% 3.8+1.4% 12.8+5.6™
N2 4.2+1.9® 13.8+5.6 2.6+0.9 9.3+1.4°
N3 4.9+1.5 29.849.4° 6.3+1.7° 19.4+4.5°
N4 2.7+0.9° 24.7+5.1° 2.7+0.7° 10.9+4.0°

Different superscripts per column are statistically different (P<0.05)

To test the fertilization ability of Nitra and Zobor rabbit sperm, nine fresh and sixteen frozen-
thawed insemination doses were used for Al. Only the frozen-thawed samples with motility
and progressive movement higher than 35% and 25 %, respectively, were used for the Al
According to kindling rate of rabbit does inseminated, no significant difference in fertilization
ability of fresh (77.8 %) and frozen-thawed (68.8 %) semen was found. These data indicate
that even though motility and plasma membrane integrity of fresh sperm was negatively
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affected by cryopreservation process, the alternations were not enough to decrease the
fertilization ability of sperm.

Conclusions and recommendations

Our study confirmed variability in different motility parameters and numbers of membrane
altered sperm among individual males of rabbit. Results showed that prolonged incubation
time and cryopreservation process leads to inter-male variability increase. Moreover,
significant differences in freezability of semen from individual male were found. Therefore,
our results highlights the importance of regular fresh and frozen-thawed semen quality
control. Good-quality insemination doses selection resulted in similar kindling rate between
fresh and frozen-thawed semen, and therefore ensures long-term storage of the two national
rabbit breeds semena s a reserve of genetic variability of domestic rabbit.
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Abstract

Much of the global decrease in animal genetic diversity is caused not only by extinction of
animal species, but also by animal breeds. Namely, the number of the world's livestock
breeds that have become extinct in last two centuries is greater than 1100 and even in the
current millennium, the proportion of the breeds at risk of extinction continues to increase.
Similarly, the situation in this field in Slovenia is also grave. From a total of 12 Slovenian
indigenous livestock breeds, 7 breeds are critically endangered, three are endangered, one is
vulnerable, and one remains to be classified. We believe, that in order to enable sustainable
conservation of endangered breeds, the means of connection with their sustainable use should
be enforced. In this aspect, the newly established network of Slovenian Ark-farms and Ark-
centres offers several synergistic aspects in conservation of endangered breeds. In the present
paper, the rationale, concept, rules and key challenges of the Ark-farm and Ark-centre
network in Slovenia are presented.

Introduction

Indigenous breeds represent unique animal genetic resources, which are frequently bearing
collections of various rare characteristics, such as adaptive and breed-resistant traits. Over the
last years, rearing of endangered indigenous breeds in Slovenia has become more important
also due to the popularisation of agro tourism, as well as direct sales of agricultural products,
which allow for sustenance of extensive farming systems. The number Slovenian endangered
breeds has been on the rise since the beginning of the 21% century and up to now, as in the end
of 2016 the stock of most indigenous breeds was the largest. Mainly, these breeds are
geographically limited on the small territory or certain region in Slovenia. Taking into
account this criterion and their reproduction capacity, population trend and pure-breeding
proportion, the breeds are assigned different extinction risk statuses (Table 1).
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Table 1. Estimated number of Slovenian indigenous purebred animals and risk status

(2010 and 2016)

) . . Number
Species Indigenous breed Risk status 010 2016
Horse Lipizzan horse critical 1,062 1,267

Posavje horse critical 1,050 1,750
Slovenian draft horse critical 3,300 2,950
Cattle Cika cattle endangered 2,341 4,289
Pig Krskopolje pig endangered 987 1,950
Sheep Jezersko-Solcava sheep vulnerable 17,200 17,200
Bovec sheep critical 3,500 3,500
Istrian Pramenka critical 1,150 1,050
Bela Krajina Pramenka critical 880 1,050
Goat Dreznica goat critical 600 670
Hen Styrian hen endangered 1,500 1,450
Bee Carniolan honey bee ot yet defined 129,970 150,000

(no. of bee colonies)

The work in the field of biodiversity of Slovenian indigenous livestock breeds is performed
under the Slovenian Public service of gene bank tasks in animal husbandry (Public service),
established at the Biotechnical Faculty, University of Ljubljana. Conservation of Slovenian
indigenous livestock breeds with Ark Farm and Ark Rescue Net system is one of more
important efforts of in situ conservation that has been established in the last few years by the
Public service. The Ark network was initially established as the incentive of ELBARN project
funded by the European Commission (Council Regulation (EC) No 870/2004). Public service
took an active part in harmonizing the principles of Slovenian Ark network to similar forms of
conservation in the EU, preparation of relevant rules, talks with interested stakeholders, as
well as personal interviews with involved farmers and pilot inspection visits to farms.

The term “Ark™ is an international recognized word related to conservation, and in the
specific context of agriculture, to rearing of indigenous (endangered) breeds. The rules and
conditions for enrolment are consistent in countries all over Europe. The term “Ark”
(figuratively means boat or chest) therefore indicates that farms who are rearing indigenous
(endangered) breeds in the local environment and prevent their extinction are like rescue
boats, enabling survival of a collection (chest) of valuable genetic resources and their
persistent adaptation to the constant changes in their living environment.

The aim of the Public service in the frame of Ark network is focused on promotion, education
and conservation of indigenous livestock breeds in situ. The Ark network aim is the
conservation of rare and endangered species/breeds of livestock animals. In 2016 a new
status, “Ark Centre” (i.e. in Slovenian, “Ark-sredi§ce”) has been defined, apart from the
existing “Ark-Farm” (i.e. “Ark-kmetija”).

Ark Farm: Conservation of Slovenian indigenous breeds through livestock production is the
primary activity of these farms. Ark Centre: These farms rear Slovenian indigenous breeds,
primarily for the purpose of education and public awareness (“safari” park for indigenous
breeds). Pure-breed are included in the corresponding breeding programmes, or alternatively,
are obtained from breeding-program herds that are stationed in the area, where the individual
breed originates from.

118



Ark status is intended for farms rearing at least three different indigenous breeds. At least one

indigenous breed from each group of species should be reared on the Ark Farm or on the Ark
Centre (Table 2).

Table 2. Groups of breeds by species

Group A Group B Group C
SPECIES SPECIES SPECIES
Horse Cattle | Pig Sheep Goat Hen Bee
Slovenian | Cika | KrSkopolje | Jezersko- Dreznica | Styrian | Carniolan
draft cattle | pig Solcava goat hen honey  bee
horse sheep (Apis
mellifera
Carnica,
Pollmann,
Breed 1879)
Posavje Bela Krajina
horse Pramenka
Lipizzan Bovec sheep
horse
Istrian
Pramenka

Furthermore, the number of animals of Slovenian indigenous breeds reared on the Ark Farm
or Ark Centre should exceeded 50 % of total animal stock on the farm.

Material and methods

To establish the network, Public service prepared the list of the potential candidates for Ark
Farm or Ark Centre statuses according to the available data of breeders rearing Slovenian
indigenous breeds. The list and contacts of these breeders were obtained through the local
Institutes of Agriculture and Forestry in the frame of Chamber of Agriculture and Forestry of
Slovenia. For the purpose of ark network start-up, a special event was organised to present
breeders a practical guide of good practices for conservation and use of endangered breeds in
other European countries. Furthermore, the extensive design and rules of Slovenian Ark
network were presented. In the discussion that followed, breeders had a chance to inform the
Public service about their points of view and their needs. Public service prepared also a public
call that was available at the webpage, as well through various public institutions and media
coverage. Interested breeders and other operators rearing Slovenian indigenous breeds were
informed that Public Service of Gene Bank Tasks grants statuses and provides professional
support for the development of specific concepts for presentation of indigenous breeds in
practice. A contact point for the Slovenian Ark network was established in the frame of Public
service, where a new Web page with necessary information was formed (www.ark.si, also
accessible at www.genska-banka.si/ark). Currently, it contains the basic contents —
presentation, public call and rules. It is planned to be develop into an extensive portal for Ark
network connecting breeders by regions and presentations of individual farms (products,
tourism...). In this manner, a list of 68 candidates for the Ark Farms and Ark Centres was
compiled. First, breeders were contacted by telephone and 62 of them were interested to join
the system. However, only a few of them met the conditions for the entry in the system. They
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were asked to submit an application form, describing in essence: (i) the indigenous animal
breeds and number of individuals kept, size of agricultural area intended for indigenous
breeds, (ii) information on any other breeds on the farm, as well as (iii) supportive
infrastructure (breeding technology, type of farming — organic/conventional, farm
accessibility, visiting information, products etc.). After submission and prior field inspection,
the Public service checked the pedigree of animals included in the herd book, and then the
breeders that complied with the set conditions were visited by members of a special
commission of the Public service.

Results and discussion

The first Ark Farms and Ark Centres were established in Slovenia at the end of 2016. In 2016,
three of the registered farms did not meet the requirements. After the first round of field
inspections in 2016, the commission has concluded that four farms have suited requirements
for Ark Farm and seven farms suited requirements for the Ark Centre.

Public Service has been organising topical conferences for more than a decade. In 2016, a
special emphasis was placed on the conservation of indigenous endangered breeds in Slovenia
in Situ and their use. Slovenian farms, which fulfilled all the requirements to obtain the status
of an Ark Farm or an Ark Centre, were presented at the aforementioned conference. All these
farms were solemnly awarded with certificates, giving them the right to present themselves as
Ark Farms or Ark Centres. These farms are the first certified Ark Farms in Slovenia. Four
Ark Farms and seven Ark Centres were conferred this status in total.

This status is designed for farms rearing at least three Slovenian indigenous breeds of
livestock. Furthermore, the status indicates the recognition of authenticity of breeds and that
special attention is paid to the specific role of such farms in the conservation of the
biodiversity of the Slovenian livestock. Processing and marketing of livestock and products of
animal origin (milk, meat, wool ...), sustainable organic farming and conservation of
indigenous cultivated plant varieties are also desirable in both systems.

Public Service confirms admission of farms into the Ark Farm and Ark Centre system. It
certifies them and provides technical assistance and promotional support (single corporate
identity, promotional material, web presentation ...).It acts as a connecting link between
them. Furthermore, the Public Service monitors these farms to secure the continued existence
of endangered livestock breeds, as well as any subsequent developments.

As a result of previous activities and successful promotion of the Ark network, several
additional entry submissions have been since received. We plan to visit them in 2017.
Furthermore, on a yearly basis, about 10% of the existing status holders will receive random
follow-up inspection visits.

Based on the feedback from the breeders, in the certain Slovenian regions traditional farming
systems are based on rearing one indigenous breed (e.g. in Ljubljana Marsh a common
traditional system is horse grazing). As these farms are currently unable to join into the Ark
network, the Public service also intends to formulate a concept for wider Ark areas, where
several farms could apply together to obtain a joint status.

Conclusion and recommendation
The establishment of commercial, production-trait oriented livestock breeding programs

drastically decreased diversity of indigenous breeds. Appropriate measures can help maintain
the number of indigenous endangered breeds that are locally adapted to the specific rearing
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conditions. One of the successful measures could be the Ark system. Certified Ark Farms or
Ark Centres are becoming more and more popular in Slovenia. Breeders of endangered breeds
are aware that appropriate promotion of these breeds and their traditional breeding systems
could have a strong influence on better recognition of endangered breeds in the general
public. A value chain based on local breeds can generate new sources of income, e.g. in
tourism or in artisanship. Tourism, marketing and boutique products can also add value to
livestock diversity. This income benefits local people directly. Biodiversity of traditional
breeds is a natural and cultural heritage of a particular country. This separates us from the
large multinational companies. We should strive to conserve Slovenia’s identity reflected by
breeding endangered livestock breeds that have lived in this territory for many centuries.
Furthermore, public awareness of the local and threatened breeds is increasing. Products of
endangered indigenous breeds may, therefore, fit well into the economic niches, while still
preserving tradition and cultural values. Therefore, additional support should be provided for
the management of Ark Farms or Ark Centres.
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Description of a planned subject “Basic aspects of farm animal handling”
— based on experiences with native breeds

GASPARDY, Andras' — SEREGI, Janos!

'University of Veterinary Medicine, Department for Animal Breeding, Nutrition and
Laboratory Animal Science, 1078 Budapest, Istvan str. 2, Hungary

Summary

In order to make the veterinary medicine course more practical, we think the introduction of
the new subject “Basic aspects of farm animal handling” is necessary. We wish to educate the
students in the basics of contact with farm animals, since as veterinarians, many will find their
jobs in agriculture.

Our Department (for Animal Breeding, Nutrition and Laboratory Animal Science) will
undertake the launch and teaching of the new subject and the compilation of teaching
materials required. Our staff will work in co-operation with animal caretakers working at the
Hungarian breeds Preservation unit.

This new compulsory subject will last for one semester, the study load is 15 hours consisting
exclusively of practical elements. The estimated credit score of the subject is 3.

The new subject will be introduced in three languages, Hungarian, English and German, and
will further strengthen the University’s international recognition.

Subject description

In order to improve the practical education of veterinary students, the introduction of a subject
that has been lacking up to this point is necessary. “Basic aspects of farm animal handling” is
necessary to educate the students in the basics of contact with economically important farm
animals as soon as possible. The country's livestock population is once again growing, and
more and more vets will find work in agriculture, and practice veterinary medicine on large
scale operations.

Therefore, the new compulsory subject principally focuses on the major livestock and poultry
species of economic importance: horses, cattle, sheep, swine and fowl. Our aim is that each
species will be represented by at least one Hungarian native breed. Students will be working
with both male and female animals, and both adults and young of each breed. Our goal is to
give students a good foundation in the handling of these species and also to provide some
insight into Hungarian heritage breeds.

The site of our university in Ull3-Déra Major consists of many individual parts: The
Department and Clinic of Equine Medicine, a commercial farm, the Department and Clinic of
Food Animal Medicine, the large animal necropsy facility, a privately run slaughterhouse and
the Preservation unit of old Hungarian agricultural breeds. This practical course will be held
at the Preservation unit.
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The Preservation unit of the old Hungarian animal breeds was established by the former
director of the site, Professor Janos Seregi for the 2nd Symposium of DAGENE October 6-8,
1992 (PROGRAM OF 3*® WORKSHOP). The Preservation unit serves as a living gene bank
and as an animal show park of DAGENE. Here we have kept Hungarian Grey Cattle, varieties
of Mangalica pig, Carpathian water buffalo, native sheep breeds and dual-purpose poultry
breeds.

The renovation of the Preservation unit started last year and the University’s newly-gained
independence has brought additional development opportunities to the existing livestock herd
and infrastructure.

However, for the sake of the successful introduction of the new subject it is necessary to
obtain certain tools and consumable items, and to maintain and replace these regularly. For
example this might include: a leg and neck transponder, mastitis tests, tools for identification,
weighing scales, lux meter, feedstuff and faeces sampling bags, syringes, a chip reader, lead
ropes and halters, a grooming kit, etc.

Our Department for Animal Breeding, Nutrition and Laboratory Animal Science undertakes
the launch and teaching of the new subject and the compilation of teaching materials required.
Our staff will work with the animal caretakers serving at the Preservation unit.

The new compulsory subject would last for one semester, with a study load of 15 hours. Each
student receives a three-hour long targeted training about accident and labour protection at the
very beginning. The next twelve hours consist of exclusively practical elements.

Each student should master these basic techniques and should gain this experience. Without
this experience future veterinary work in an agricultural environment would be very difficult
for these students.

On this practical training course students will perform a series of tasks. The successful
completion of the tasks is required for the fulfilment and acceptance of the subject. Estimated
credit score of the subject is 3.

Series of tasks by animal species

Horse: description of keeping/housing conditions, description of feeding conditions, reading
individual identification, filling out a horse passport, box keeping of mare with foal, change of
bedding material, imitation of blood sample taking from jugular vein, hand touching of basic
body parts, lifting up the legs (“knee-up action”), holding hooves for control, estimation of
body weight and height at withers, taking three major body measurements, estimation of age,
inspection of teeth, use of a halter with a lead rope to lead a horse from place to place, horse
equipment (saddle and harness), recognition of cart/carriage parts, recognition of horse feed
stuff components, construction of a daily ration for a horse, recognition of conformation
faults, blemishes and soundness.

Cattle: practice of tying up a cow, practice of driving/leading of a cow from place to place,
checking the air flow through nostrils, opening of the mouth for examination and checking the
teeth, identifying of cow based on numbering, marking of a cow using provisional methods,
udder evaluation (halves, quarters, teats), taking three major body measurements, recognition
of injuries, inflammations, expressing a few drops of milk, performing a Mastitis Test,
recognition of cow feed stuff’s components, assistance at feeding by base fodder and
concentrates, deposition of licking salt, catching and fixing of a calf/grower to practice oral
medication, imitation of blood sample collection from tail vein, up and down insertion of
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neck/leg transponder, preparation of milk replacer and bucket feeding, recognition of
conformation faults, blemishes and soundness, estimation of age and body weight, other
biological specimen (buccal cells, hair roots) collection for DNA investigation.

Sheep: practicing the catching of an individual from the flock, leading of an animal, catching
and fixing of a sheep to practice oral medication and wool judgement/wool sample
taking/estimation of body condition by placing your hand on the sheep’s backbone and short
ribs, recognition of fleece structure/wool fibres, sitting a ewe down to imitate blood sample
collection from jugular vein, sitting a ewe down to control the claws/claw trimming, laying a
sheep down for estimation of fleece density/shearing/treatment of shearing injuries,
identifying of a ewe based on numbering, marking of a lamb/ewe using provisional methods,
denomination of sheep by age and gender, estimation of age, inspection of teeth, assistance at
feeding by base fodder and concentrates, recognition of creep-feeding, deposition of licking
salt, refreshing drinking water, recognition of conformation faults, blemishes and soundness,
measuring rectal temperature, collecting faccal sample.

Swine: catching of a piglet and measuring its body weight, practicing of keeping a
piglet/weaner for treatment/vaccination/cutting of needle tooth/castration, identification of an
individual based on numbering, marking of an individual using provisional methods, leading a
weaner/sow from place to place, denomination of swine by age and gender, recognition of
swine feed stuff components, construction of an age-appropriate daily ration for swine,
control and refreshing drinking water, recognition of conformation faults, blemishes and
soundness, measuring rectal temperature of piglets.

Fowl (and other domestic birds by chance): catching of a fowl, holding chicken upside down
(by its legs) for body weight measuring, body weight estimation in other birds, holding a fowl
for vaccination into the webbing at the top of the wing, protection against cannibalism
(spectacles, dubbing, beak-, wing- and spur/toenail trimming, bald spot from treading),
denomination of fowl by age and gender, estimation of sex ratio, identification with leg ring,
egg collection, evaluation (size, shape, colour, weight, egg shell quality, porosity) and
marking of egg, refreshing bedding and water, recognition of conformation faults, blemishes
and soundness, measuring cloacal temperature, recognition of feed stuff components.

General knowledge, and site operations

Besides the animal handling, each student should give corrects answers on the following
general things:

Denomination of the different parts of the Ul site infrastructure (personal entry, truck gate,
wheel wash, vehicle weighing scales, fence, paddock, shelters, stables, feed store, bunker,
silo, feed mixing plant, milking parlour, waste store and hazardous waste storage area, social
buildings, separated locker rooms, veterinary room, examiner, office room, others).
Estimation of 1kg of mixed fodder.

Exposition of major data of boards set at the keeping places of the animals.

Weighing 1 kg of mixed fodder and it safety packing.

Opening a grain-filled feed sack without damaging it.

Moving and opening a small square bale, opening and inspection of a round bale of silage.
Cleaning of a self-filling drinking bowl, trough and nipple drinker.

Cleaning of a feeding automat, feeding trough and hay rack.

Control of feedstuff conveyor.
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Feedstuff sample collecting, standard packing and documentation (labelling).

Collecting faecal sample, and its standard packing and documentation.

Records of sample.

Denomination of buildings and function of the site, its data on animal population size and
production, its products, by-products, waste and hazardous waste.

Denomination of input materials, feedstuff, water, energy, chemicals, drugs and other active
components of the site.

Calculation and preparation of daily feedstuff and water requirement for a given individual by
species, utilization, age etc.

Inspection of the usual documents (weighing bill, production and control log-book, feed data
and product documentation, treatment diary, receipt and expenditure documents, animal
identification equipment, animal tagging documents) at the site.

Measuring of light intensity at different places of stable/paddock/rooms.

Estimation of individual space requirement in stable/paddock/pasture.

Estimation of total weekly feed requirement in Preservation unit.

Miscellaneous advantages

The new subject introduced in three languages (Hungarian, English and German) will further
strengthen the University’s international recognition. At the same time, it is hoped that the
new subject will contribute to the practical experience required for American accreditation of
our University.

This activity contributes to a stronger co-operation between our department and Ull8 and to
the maintenance and improvement of the Preservation unit gene bank.

For the 2nd-year students of Hungarian and English courses the “Basic aspects of farm animal
handling” will be held in the spring semester. Thus, they will be sufficiently prepared to go
for the extramural summer practice on Animal Breeding and Nutrition.

For the German course students, the subject will be held in the autumn semester. They do not
have this compulsory summer practice at present, unless they join the English course from 3rd
year. The number of subjects available for German course students is getting higher. By
introducing a new one, they may have an increased possibility of changing to another
university in Germany.
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The role of regional government in the preservation of Istrian autochthonous breeds

SUBARA, Gordan'

'Agency for Rural Development of Istria, Ulica prof. Tugomila Uj&i¢a 1, 52000 Pazin,
Croatia (http://www.azrri.hr/)

Autochthonous breeds can be protected only through social consensus and a common
consideration of all the benefits that autochthonous breeds of domestic animals bring to the
society. If we fall into the trap of examining the presence of these animals in space only
through the prism of zootechnics and genetic resources or productivity or emotion or any
other singular reason, the autochthonous breeds will disappear from space altogether. In
simple terms, if the survival of autochthonous breeds will be of concern only to agronomists,
veterinarians, breeders or ethnologists alone, then soon we will not have a chance to see
autochthonous breeds in the landscape any more.

If we want to preserve the existence of autochthonous breeds in a meaningful and sustainable
way it must become the undertaking of the entire society, ergo preservation efforts must
involve a multidisciplinary approach. In addition to the above-mentioned professionals, the
preservation activities require the involvement of diverse stakeholders: technologists, experts
in the gastronomy field, marketers, environmental protection experts, spatial planners,
educators in schools and universities, journalists, politicians ...

In specific cases the national administrations play a role in connecting all different
stakeholders together. However, certain segments of national administration are often more
administerial than functional. It is challenging enough to galvanise different ministries to
propel in joint action, let alone expect them to become moderators of such programs.

From the experience of the Istrian County and its agency AZRRI, it is evident that regional
government, if politically interested, can be a very efficient moderator that connects and
engages all segments of society in the process of preserving autochthonous breeds, especially
in the case of indigenous breeds whose name is strictly connected to a specific region. The
regional government connects and performs all parts of the protection and conservation
program of autochthonous breeds excluding those activities which the national government
maintained herself with the goal of protecting national wealth. That means that the Region of
Istria cares about a regular presence of autochthonous breeds in the media, education of
professionals and the public at large, development of a positive national attitude towards
indigenous breeds, responsible spatial planning which will in the long run envision the
presence of autochthonous breeds in space, ensuring basic infrastructure needs, the
development of new and standardization of existing products of autochthonous breeds, as well
as their promotion among the public and consumers.

All these activities are necessary if we want to achieve a sustainable population of
autochthonous breeds acknowledging environmental as well as economic sustainability.
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Gastronomic valorisation of Istrian Cattle meat

SURAN, Edmondo’

'Agency for Rural Development of Istria, Ulica prof. Tugomila Uj&i¢a 1, 52000 Pazin,
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In the permanent protection program of Istrian Cattle by economic (gastronomic) valorisation,
added value of Istrian beef stems precisely from the natural feed and rich biodiversity of
Istrian grassland, embedded and validated in the unique meat of the Istrian cattle. Today more
than 1800 Istrian cattle head of all categories inhabit the Istrian peninsula and Kvarner
islands. With a breeding program, a specific style of holding and feeding of the cattle is
defined, as well as the breeding area.

The natural mode of feeding on poor pastures of Euromediterranean and Submediterranean
vegetation and extensive breeding throughout the year make Istrian beef different, richer in
mineral salts, susceptible to a longer higher quality fermentation, whereby the meat takes on
the specific tastes and odours, while with tearing of the muscle and connective tissue bonds,
the meat softens and becomes pliable for thermal treatment and easily digestible. The added
value of Istrian beef is reflected in the wealth of original flavours and aromas, and the
increased proportion of unsaturated fatty acids make the meat of Istrian Cattle a very valuable
and healthy culinary ingredient.

The preparation of delicacies of the meat of Istrian Cattle is demanding with regards to the
investments of time, knowledge and experience it entails. Therefore, only the finest chefs,
who understand the value of a particular ingredient, are able to prepare speciality dishes,
making use of all categories of meat of the Istrian cattle. By establishing traceability from
“farm to table” the origin of the raw materials can be determined at any stage, with the use of
a code number each animal possesses. This gives added value to the ingredients and
guarantees the high quality of the Istrian beef.

As a logical evolution of the Istrian beef market, the need arose to develop programs of
preserved meat products made with the meat of Istrian cattle. Through the technological
process of maturation, the meat of Istrian Cattle acquires a specific flavour and softness, and
as such is ready for processing into high-quality meat products. In the nonindustrial
production, only primary production of small quantities, the speciality delicacies are made
with specific taste and aroma, under the direct supervision of AZRRI’s experts. All
processing’s are completely natural and the resulting products are made with superior quality
ingredients: Istrian Cattle meat, pork meat, Istrian wines Malvazija and Teran, Istrian olive
oil, Mediterranean spices, and truffles.

Valorisation and promotion of local food ingredients including meat of autochthonous breeds,
in cooperation with the catering sector, and the use of the former in menus in restaurants,
hotels and taverns, is a prerequisite for the organised cultivation and marketing of local
produce, with a common goal of presenting Istrian quality.
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Education of chefs with the purpose of recognising the value of local produce and their
gastronomic potentials with all the richness of flavour and aromas they carry is the basis for
the development of Istrian cuisine and consequentially the development of rural
entrepreneurship, countryside revitalisation and biodiversity conservation of the Istrian
peninsula.

During the last 10 years, more than 30 training sessions with Istrian cattle meat and around 10
sessions with Istrian donkey meat were organised, attended by over 400 participants. Topics
ranged from traditional Istrian gastronomy to modern and creative meals which made full use
of all the culinary potential of local quality products and ingredients.
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