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MONDAY, 19th of September 2011

WORKSHOP- Practical course in survival analysis using the

Survival Kit v6

9:00 - 10:30
10:30- 11:00
11:00- 12:30

12:30 - 14:00
14:00 - 16:00
16:00-16:30

16:30-18:00

1 Presentations on theory - Survival Kit v6
Coffee break

2 Presentations on theory - Survival Kit v6
Lunch break

3 Practical examples - Survival Kit v6
Coffee break

4 Practical examples - Survival Kit v6

TUESDAY, 20" of September 2011

WORKSHOP- Practical course in survival analysis using the

Survival Kit v6

8:00-10:30
10:30- 11:00
11:00- 12:30
12:30 - 14:00
14:00 - 16:00
16:00-16:30
16:30-18:00

18:30-20:00

5 Presentations on theory - Survival Kit v6
Coffee break

6 Presentations on theory - Survival Kit v6
Lunch break

7 Practical examples - Survival Kit v6
Coffee break

8 Practical examples - Survival Kit v6

Registrations
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WEDNESDAY, 215t of September 2011

8.00

9.30 - 10.15

10.15 - 11.00

Registrations
Symposium opening

Welcome drink

PLENARY LECTURES: (Chair: Ino Curik)

11.00 — 11.20

11.20 — 11.40

11.40 — 12.00

12.00 — 12.20

12.20 - 14.00

14.00 — 15.00

15.00 — 16.00

16.00 — 16.30

16.30 — 17.45

18.00

Quadrilateral collaborations in the field
of animal science - outcome and future
prospects Melinda Kovacs, Csaba Szabd,
Gébor Milisits Jozsef Stefler

Collaborations in the Field of Education
at University Level Martino Cassandro
Animal production as a perspective for
Quadrilateral collaboration Kresimir
Salajpal, Danijel Karolyi

Collaboration in the field of
conservation of Animal Genetic
Resources Drago Kompan, Marko Cepon,
Silvio Zgur

Lunch break

PRODUCTION SYSTEMS:
MANAGEMENT AND HEALTH (Chairs:
G. Cozzi, A. Kostelié¢)

ANIMAL NUTRITION (Chairs: C. Szabé, K.
Salajpal)

Coffee break and posters

AN IMAL PRODUCT QUALITY (Chairs: S.
Zgur, M. Candek PotokarD. Karolyi)

Coordination committee meeting
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THURSDAY 22md of September 2011

INVITED LECTURES: (Chair: Ino Curik)

9.00 - 9.30

9.30 - 10.00

10.00 - 10.30

10.30 - 12.00

12:00 -13:30

13.30 — 14.30

14:30 - 15:30

15:30 -16:00

16:00 - 17:00

Genomic Selection: promise -
experience — expectation Johann Sélkner
Genes in the landscape: Potential &
pitfalls of statistical methods in spatial
genetics Alain Frantz

Coffee break and posters

BREEDING AND GENETICS I (Chairs: 1.
Nagy, B. Fuerst-Waltl)

Lunch break

BREEDING AND GENETICS II (Chairs:
R. Finocchiaro, V. Cubrié¢ Curik)

BREEDING AND GENETICS — III
(Chairs: G. Mészaros, S. Malovrh)

Coffee break and posters

BREEDING AND GENETICS -1V (Chairs:
G. Gorjanc, A. Cecchinato)

17:00 - 18:00 Final poster section and the selection of the best
poster (Chair: ) Please remove your posters before the

trip to Jurlinovi dvori!

18:30 Dinner at Jurlinovi dvort
FRIDAY 23rd of September 2011
9.00 field trip NP Krka
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1. PRODUCTION SYSTEMS:
MANAGEMENT AND HEALTH
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EFFECT OF IMMUNOCASTRATION ON PERFORMANCE
OF SLOVENIAN PIG FATTENERS

Martin SKRLEP#, Nina BATOREK, Blaz SEGULA, Marta
ZAJEC, Stane KOSOROXK Marija GLAVAC-VNUK?, Valentina
KUBALE-DVOJMOC* Gregor FAZARINC, MarjetaCANDEK-

POTOKAR"®

! Agricultural institute of Slovenia, Ljubljandhan Farms d.d., DomzaléPanvita,
pig farm Nem&k d.o.o., Beltinci¢ Veterinary Faculty, University of Ljubljan;
Maribor University, Faculty of agriculture and lifsciences, Hee

Corresponding authoMartin SKRLEP , +38612805234; +38612805255;
martin.skrlep@kis.si

The influence of the immunocastration (immunisaé@ainst GnRH)
on pig performance (growth, carcass and meat guakiits) was
investigated in two parallel experiments (on twonfg) with two
crossbreeds — G1 (50% Duroc) and G2 (50% Pietr&ifithin the
crossbreed, the pigs were assigned to three expetdaingroups;
entire males (EM, n=49), immunocastrates (IC, n=d%) surgical
castrates (SC, n=45). Those assigned to IC group waccinated at
the age of 12 and 19 weeks. Pigs were individuadiysed, their feed
intake @d libitum) and weight (at 12, 19 and 24 weeks) were
recorded. At the age of 24 weeks, the pigs wenggblired and their
carcass and meat quality traits were assessed.yphesized that
treatment response could have been different in d¢vassbreeds.
However the interaction was insignificant, thus tteatment effect is
presented on pooled results for both crossbreedstil Whe
revaccination, IC were similar to EM pigs, thereafthey exhibited
an increase in feed intake and growth rate. Ovetadly presented an
advantage in growth rate and feed efficiency aspaosed to SC.
They also exhibited better carcass properties awig©ut any major
effect on meat quality. The present study providbe initial
information on the immunocastration effect in Slole® herds that
should further be supported by testing it in usealring conditions
and group housing.

Key words pig, immunocastration, growth performance, cascas

properties, meat quality

19t Animal Science Days, Primosten, Croatia, 19th — 2314 September 2011
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PREVALENCE OF LOCOMOTORY SYSTEM DISORDERS
IN VEAL CALVES AND RISK FACTORS FOR
OCCURRENCE OF BURSITIS

Marta BRSCIG?, Flaviana GOTTARD® Héléne LERUSTE B.
Joop LENSINK, Kees C.G. VAN REENER Giulio COZZF

! Dipartimento di Scienze Animali, Universita degfudi di Padova? Groupe ISA,
Lille Cedex;® Livestock Research, Wageningen

Corresponding authomMarta BRSCIC, +39049 8272620; +390498272669;
marta.brscic@unipd.it

The study aimed to assess the prevalence of loconaystem
disorders within a wide cross-sectional study i# ¥&al calves farms
and to investigate risk factors associated to desar with a relevant
prevalence (>1%). A representative sample of theofiean veal
production systems was considered in the three myajoducing
countries (100 in NL, 50 in FR, 24 in IT). One bdfarm was
observed in three stages of the fattening. At easih calves with
evidence of bursitis, hoof lesions, joint lesioasd lameness were
recorded. A set of production system descriptorthegad by an
interview to the farmer were considered as potemnisks. Results
showed an average prevalens&% of calves for hoof and joint
lesions, and lameness at any stage. Bursitis wasradd on 0.2%,
4.1% and 11.2% of calves at 3, 13 wks and at thiecodrfattening,
respectively. Risk factors for bursitis were linkéea concrete and
wooden slatted floors, to space allowande8 nf/calf, and floors
aged <8 years while type of housing system (srmsllarge groups)
was not relevant. There was a significant intecachietween stage of
fattening and type of floor on bursitis. At the lgastage, slatted and
bedded floor were similar while at the end of thgehing the highest
least mean was observed for calves on concretesflddedding
materials had a preventive effect. Rubber or sshauld be largely
adopted for veal calves as alternative solutiorntsata floors in order
to improve animals’ comfort, locomotory system hieand welfare
status

Key words veal calf, locomotory disorders, welfare, bussitisk
factors

19t Animal Science Days, Primosten, Croatia, 19th — 2314 September 2011
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THE EFFECT OF PRESTIMULATION ON MILKING
CHARACTERISTICS IN SIMMENTAL, HOLSTEIN-
FRIESIAN AND BROWN SWISS COW BREED

Dragica SALAMON, Igor MATOKOVIC?, Vinko BATINIC? Alen
DZIDIC*?

! Department of Animal Science, Faculty of AgriawfWniversity of Zagrel?,
Faculty of Agriculture and Food Technology, Uniigref Mostar

Corresponding authorAlen DZIDI C, +38512393633; +3852393947; adzidic@agr.hr

The objective of this study was to determine th#edinces in
milking characteristics between Simmental, Holsf&iilesian and
Brown Swiss cow breed, when 0, 30 or 60 s of predation was
applied. The experiment was conducted on the coriaiefarm

KovaZik, where 12 cows (four cows per breed) wemadomly
assigned to three prestimulation treatments. Eaehtrhent was
performed during two days and followed by a one ddyrest.

Milking characteristics (main milking phase duratianilking time,

milk yield, peak flow rate and average flow rate¢rev measured.
Additionally, bimodality of milk flow curves was aluated. The
results of this experiment show that the higheshler of bimodal
curves was observed in the treatment without presstion.

Prestimulation duration did not influence observedilking

characteristics. However, treatment without pregtation had
numerically the largest number of bimodal curvesigest duration
of main milking phase and total milking time withet lowest peak
and average flow rate. Milk yield was the highest Holstein-
Friesian breed. The highest peak and average fater with the
shortest main milking phase duration and total imgktime was
observed in Brown-Swiss breed. Breed specific pieng teat

preparation routine should be performed to remaghk hilk yield in

shortest time.

Key words cow, prestimulation, milking, milkability

19t Animal Science Days, Primosten, Croatia, 19th — 2314 September 2011

4



Production systems: management and health

GROWTH AND MORTALITY OF SUCKLING RABBITS

Martina PLANINC, Ajda KERMAUNER, Spela MALOVRH and
Milena KOVAC*!

! University of Ljubljana, Biotechnical faculty, Depment of Animal Science

Corresponding author: Martina PLANINC , +386013203868;
martina.planinc@bf.uni-lj.si

Rabbits are usually smaller and mortality is highedarge litters.
The aim of the study was to estimate effects ontatity and growth
in rabbits. The study was carried out in SloverdKA sire line. In
total, 430 kits of 60 does were included. In thalgses the effects of
parity, number of liveborn kits and number of teatsre analysed.
Initial weight was included in the model for moityl while age was
included in the model for growth. Parity, littezsiand teat number
affected all traits, except on mortality. Body waigzaried according
to age. A total of 430 kits were observed, corresiieg to an
average litter size of 7.8 kits born, 7.3 kits bative and 6.2 kits
weaned. The birth to weaning mortality was 15.35%d enortality
has steadily declined with age. Average weight aiage of three
days was 75 g and at weaning 1035 g. Kits in smétters had a
higher growth rate.

Key words:rabbit, growth, mortality, litter size
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PRELIMINARY RESULTS ON THE EFFECT OF CHRONIC
T-2 TOXIN EXPOSURE IN RABBIT BUCKS

Gabor TORNYOS, Sandor CSEF Zsolt MATICS', LaszI6
KAMETLER®, Veronika RAJLt, Zséfia BODNAR, Mikios
RUSVAI, Mira MANDOKI?, and Melinda KOVACS?

*Kaposvar University Faculty of Animal ScientResearch Group of Animal Breeding
and Hygiene of the Hungarian Academy of Sciencdaposvar University’SZIU
Faculty of Veterinary Science, Budapest

Corresponding authorGabor TORNYOS, +3682505970; tornyos.gabor@ke.hu

The aim of the present study was to examine theniteffect of T-2
toxin on feed consumption and sperm quality. PanMghite
(n=10/group) male rabbits (weight: 4050-4500 g, :agemonth)
trained to ejaculate into artificial vagina wergpeged to 0 (control),
0.05, 0.1 or 0.2 mg/animal/day of T-2 toxin by ggedor 63 days.
On the 6% day of the experiment semen was collected with an
artificial vagina, and the following traits were adwated: pH,
concentration, morphology, motility with CASA, candration of
seminal plasma components such as citric acid, aacfructose. At
the end of the experiment animals were necropsietl the testes
were subjected to histopathological examinatior. foxin in 0.1 mg
and 0.2 daily dose significantly decreased feeakimin the first two
weeks but no significant difference between growgse observed
from the 4" week. Among the sperm quality traits examined dhéy
ratio of spermatozoa with cytoplasmic droplets @ased by 320% in
animals treated with the highest dose of T-2. THen@g/animal/day
toxin exposure resulted in a slight hyperplasiahef Leydig cells,
while the highest dose (0.2 mg/animal/day) causgpetaemia,
increased proliferative activity and hyperplasiatiodé Leydig cells.
According to the preliminary results it seems, thdtlt male rabbits
may tolerate the concentration of 0.05 mg/animal/B2 toxin.

Key words T-2 toxin, rabbit, sperm quality
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INFLUENCE OF INFECTION WITH CAPRINE ARTHRITIS
ENCEPHALITIS VIRUS ON MILK PRODUCTION OF
FRENCH ALPINE GOATS IN CROATIA

Bruna TARIBA™, Antun KOSTELIC', Kresimir SALAJPAL Besi
ROIC?, Danijel MULC?, Darko JURKOVC?, Dragica SALAMON

'Department of Animal Science, Faculty of Agricudtudniversity of Zagreb?
Croatian Veterinary Institute’Croatian agriculture agency

Corresponding authorB. TARIBA , +38512393992; +3852393947; btariba@agr.hr

In our research we wanted to explore if there wasndluence of
CAEV infection on estimated milk yield per lactatjolength of
lactation and milk composition of 259 French alpigeats from
production farms in NW Croatia. Also, since our \po&s results
indicate high frequency of clinical arthritis, oimtention was to
evaluate its influence as well. All goats were kepider similar
intensive feeding and management conditions. Mitintol was
preformed using the ICAR method Aluring the year 2009. At the
same time, blood samples were collected and presehdcCAEV
antibody in the sera was detected using enzymedink
immunosorbent assay (ELISA). Diagnose of arthmtes noted by
clinical inspection of joints. The influence of @ttion status on milk
yield, length of lactation and milk composition t(fgprotein and
lactose) was tested by analysis of variance (PRQMI)GAIthough
in some animals CAEV can be considered as the taeesagent,
other possible causes have not been excluded.dfomtine, number
of CAEV infected animals showed no sings of clihieathritis.
Therefore, influence of infection with CAEV and rétial form of
arthritis on milk yield and composition have beetserved
separately. CAEV was serologically confirmed in 38%goats. In
addition, 24% CAEV positive animals were expressicigical
symptoms of arthritis. Strong influence of serotagdjistatus on all
recorded traits has been confirmed. Presence mitaliarthritis has
confirmed influence only on protein and fat content milk
indicating other possible arthritis causes withéownfluence on milk
production than the one assessed for CAEV infection

Key words clinical arthritis, caprine arthritis encephalitiirus,
estimated milk yield, lactation length, milk qugligoats
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DIFFERENCES IN CARCASS AND MEAT QUALITY
BETWEEN ORGANICALLY REARED COCKS AND
CAPONS

Marko VOLK®, Jernej MALENSEK, Maja PREVOLNIK, Martin
SKRLEF, Blaz SEGULA, MarjetaCANDEK-POTOKAR" 2,
Martina BAVEC*

*Maribor University, Faculty of agriculture and lifeciences? Agricultural institute
of Slovenia

Corresponding authoMartina BAVEC +38623209049; +38626161158;
martina.bavec@uni-mb.si

The aim of the present study was to compare caraads meat
quality traits of ecologically reared capons andckso The
experiment comprised 60 layer-type Slovenian hybRcelux-G
chickens. Half of the animals were caponized atafe of 52 days
(app- 0.5 kg body mass) and another half wereelaite males. All
chickens were reared on the same farm respectigreenents for
ecological farming. Chickens were fed commerciadfemixtures
combined with the free access to pasture. Aftersilheghter (185
days), the chickens were dissected and main cangags were
weighed. Meat quality (pH, colour, water-holdingpaaity) and
chemical composition (protein, water, intramuscul@t) were
determined. Birds of both groups had similar weightarcass and
body parts, except for weight of the thighs withirdsticks and offal
weight, which were significantly lower in caponshel main
differences in carcass traits appeared in the abwdnfiat tissue.
Capons had more abdominal fat. Meat physico-chdmica
characteristics (pH, drip loss) were similar intbgtoups, except for
the colour. Capons had lighter (higher Minolta LIt and less red
(lower Minolta a* value) colour of meat as cockdefe was no
difference between capons and cocks in the conbéntinuscle
proteins, water and intramuscular fat.

Key words poultry, caponization, carcass quality, meat iqpal
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PHYSIOLOGICAL AND BEHAVIOURAL RESPONSES IN
PIGLETS SUBMITTED TO CASTRATION: PRELIMINARY
STUDY

Chiara LONARD}, Marta BRSCIE, Simona NORMANDG,
Annalisa SCOLLG, Annalisa STEFAN, Flaviana GOTTARD®

Dipartimento di Scienze AnimafDipartimento di Scienze Sperimentali Veterinarie
3Istituto Zooprofilattico Sperimentale delle Venezie

Corresponding authorChiara LONARDI ; +390498272660;
chiara.lonardi.1@studenti.unipd.it

With the perspective to test drugs that may redpa@ due to
surgical castration, this preliminary study triesfind out a robust
and valid method for pain assessment in pigletshénpresent study
three treatments were applied: handling (H), taitking (TD) and
surgical castration + tail docking (CTD). To evakipain response
to the treatments different variables were analyzewvement
latency (time from placing back the piglet insitie farrowing crate
after treatments and its first movement towardsnist or the sow),
rectal temperature and plasma cortisol and ladéatels. Movement
latency was measured for all treatments. Rectalpésature was
measured before treatments H and CTD, and 1, 34 iours later.
Blood samples for cortisol and lactate determimatiere collected 1
hour before treatments H and CTD, right after and,324 hours
later. The significant increase of movement laterfoy CTD
compared to H showed that pain can be assessetibyype of
measure. Rectal temperature was significantly afteby time(P <
0.01) but not by treatment likely due to severailtdas that might
have confounded the studied effect. Cortisol wagnificantly
affected by interaction time*treatmefR < 0.01) particularly due to
the high peak for CTD right after the surgical prdare. Lactate was
modified only by time P < 0.01). This preliminary study suggests
that a non invasive and easy measure such as mavéaency is a
promising method to assess pain in piglets aftegical castration
and tail docking.

Key words piglets, castration, cortisol, lactate, pain asggent
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CHANGES OF SOME PARAMETERS OF DAIRY COWS
TEAT DURING MACHINE MILKING

Miomir STOIJNOVKY, Damir ALAGIC?!

! Krizevci College of Agriculture

Corresponding authoMiomir STOJNOVI €, +38548279190nstojnovic@vguk.hr

The paper deals with the changes of some paranteiairy cows
teat caused by machine milking. Ultrasonographianeer GE
Medical Systems LOGIQ 100 PRO with linear array ¥Ewith 5
MHz probe was used for scanning the teats. Scarmaggconducted
on nineteen cows of Holstein-friesian breed. Theavere housed
in a free stall barn and milked in a herringbonékimg parlour 2x3
with Alfa-Laval milking system with Duovac milkinginits. Teat
scanning was done just before morning milking amnediately
after milking on the right side of the udders foorft and rear teats.
The following parameters were measured: teat ckemagjth (TCL),
teat end width (TEW), teat cistern width (TCW) ateht wall
thickness (TWT). Ratio between teat wall thicknasd teat cistern
width (TWT/TCW) before and after milking was calatdd. Length
of teat canal for the front right teat increasegwerage for 12.55%
after milking and 23.61% for the rear right tea¢al end width of the
front and rear right teat increased after milking £.25% and 4.79%,
respectively. Mean teat cistern width of the fraght teat decreased
after milking for 22.27%, while for the rear rigtgiat mean decrease
was 25.63%. Teat wall thickness of the front andr reght teat
increased after milking for 5.22% and 17.26% reSpely. Ratio
between teat wall thickness and teat cistern widvT/TCW)
changed from 0.635 before milking to 0.860 aftetkimg for the
front right teat and from 0.698 to 1.101 for tharrdght teat.

Key words:machine milking, dairy cows, teat, teat parameters
ultrasonographic scanning
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NON INVASIVE (CT) INVESTIGATION OF THE LUNG IN
Bordetella bronchiseptica INFECTED PIGS

Roland POSA Melinda KOVACS, Tamas DONK®, Imre REPA,
Tibor MAGYAR?

! Kaposvar University, Faculty of Animal Scient¥.eterinary Medical Research
Institute of the Hungarian Academy of Sciencesapast

Corresponding authorRoland POSA +3682505970; posa.roland@ke.hu

Bordetella bronchisepticaroduced pneumonia was studied in young
piglets. At the beginning of the experiment, 30fiaially reared 3-
day-old piglets were divided into two groups: grolip- uninfected
piglets, control group (n=10) and group B — pigletiected withB
bronchiseptica,experimental group (n=20). ThR. bronchiseptica
infection (16 CFU/mI) was performed on day 4. In Group B, claic
signs including mild serous nasal discharge, snegezanting, and
hoarseness appeared from day 4. Computed tomogré&phy
performed on day 16 demonstrated lung lesionsbatable to
colonisation byB. bronchisepticain the infected pigs. The gross
pathological findings confirmed the results obtditg CT.

Key words Bordetella bronchisepticgorcine respiratory disease
complex, computed tomography
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EFFECT OF SIMULATED TRANSPORT VIBRATION ON
EGG HATCHABILITY EFFICIENCY

Feizollah SHAHBAZI?, Saeid MOHAMADZADEH, Hassan
KARIMIAN 3

'Department of plant production, Lorestan Universitpepartment on Animal
science, Lorestan University{Undergraduate student of animal department -
Lorestan University

Corresponding authorfeizollah SHAHBAZI, +986614200012; +986614200289;
feizollah.shahbazi@gmail.com

Vibration generated during road transport by vetsichas a great
significance on agricultural products damage prec&he damage is
depended on the physical and physiological progexf the product
and properties of the applied force (static, dymaamd vibration).
This research was conducted to evaluate the effefctgibration
frequency on different levels. At first a laboratovibrator was
designed which simulates the road transportatioleuraboratory
conditions, and used to obtain factors influendimg damage during
eggs transportation. The damage was described diffesence of
eggs hatchability efficiency. Four vibration freqaees of 5, 7.5, 10
and 12.5 Hz and three positions in bin of bottof ¢t), middle (80
cm) and top (120 cm) at constant acceleration 6fgwere used.
Fertile eggs were treated and incubated during &#s.dData was
analyzed using RCD method by SPSS ver.11.5. Thaltsesf
laboratory test indicated that vibration frequenoy 12.5 Hz
significantly affected the hatchability. Vibratiodsequency 5, 7.5
and 10 Hz did not show any effect on hatchabilitgw and high
positions did not affect the hatchability. Trangption of fertile eggs
on roads is recommended with the use of soft tampaterials.

Key words vibration, transportation, simulation, egg, hatoiity
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EFFECT OF LINSEED SUPPLEMENTATION ON CARCASS,
MEAT QUALITY AND FATTY ACID COMPOSITION IN
PIGS

Matjaz CERVEK®, Mihael GEISTER, Maja PREVOLNIK, Martin
SKRLEP, Marko OCEPER, Maksimilijan BRUS, Marko
GUNGL?, Zorica ABRAHAM-PANIC*, MarjetaCANDEK-

POTOKAR?, Dejan SKORJANE

'Emona, Feed research cent@varibor University, Faculty of agriculture and life
sciences? Agricultural institute of SlovenidPanvita d.d.

Corresponding authorbejan SKORJANC +386 2 320 90 25; +386 2 616 11 58;
dejan.skorjanc@uni-mb.si

Meat is generally considered as the rich sourcesatfirated fatty
acids (SFA) that are often associated with somtcalidiseases.
From the nutritional point of view favourable batanbetween
polyunsaturated (PUFA) and saturated fatty acif\jSnd between
n-6 andn-3 fatty acids is important. In pigs, which are moasiyic,
the fatty acid composition can be manipulated tghoteeding. The
effect of linseed supplementation on carcass, meality and fatty
acid profile of fat tissue was studied. No differes in carcass and
meat quality traits were observed, the exceptidngdrip loss that
was lower in pigs supplemented with linseed. Asardg fatty acids,
linseed supplementation led to the increased comtennsaturated,
polyunsaturated anch-3 fatty acids and decreased content of
saturated fatty acids and-6/n-3 ratio in the subcutaneous and
intramuscular fat of pigs.

Key words pig, linseed, carcass quality, meat quality yfattids
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THE EFFECT OF COENZYME Q10 AND LIPOIC ACID
ADDED TO THE FEED OF HENS ON PHYSICAL
CHARACTERISTICS OF EGGS

Dusan TERIC', Barbara KOTNIK, Gregor GORJANE Petra
JAZBEC KRIZMAN?, Antonija HOLCMAN!

! University of Ljubljana, Biotechnical Faculty, Depment of Animal Sciencg;
National Institute of Chemistry

Corresponding authorDugan TERCIC, tel. +38613203915; fax +38617241005;
dusan.tercic@bf.uni-lj.si

This study was designed to investigate whetherusichs of
coenzyme Q10, alpha lipoic acid and their combimatnto diets of
hens improve egg quality characteristics. Fortyigi@3 weeks old
Lohmann Brown hens were assigned randomly to fooumgs of 12
hens each and fed either a basal diet or basasulgtiemented with
2 g/lkg coenzyme Q10, 0.4 g/kg alpha lipoic acid a@hdy/kg
coenzyme Q10 plus 0.4 g/kg alpha lipoic acid. Tie¢sdwvere fed for
12 weeks. Eggs were weekly examined for interiogxderior quality
characteristics. There were no effects of dietaggatments on egg
shape index. Coenzyme Q10 supplementation resultadeduction
in egg shell colour (darker shells) and yolk col@ualer yolks) and
higher incidence of blood and meat spots, whiclucedhe internal
quality of the egg. Alpha lipoic acid had no effectegg weight, egg
shell colour, egg shell density, egg shell weiglgfy shell thickness,
yolk colour, incidence of blood and meat spots ibpateased shell
strength, albumen height and Haugh units value® weted. Egg
shell strength for hens supplemented with alphaidipacid was
greater than for control hens. The results of tt@eament indicated
that alpha lipoic acid supplementation to the didayers may be of
practical value due to the increased egg shelhgtheand better
albumen characteristics without any adverse effattother egg
quality traits.

Key words:hens, coenzyme Q10, alpha lipoic acid, egg quality
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LATE GESTATIONAL UNDERNUTRITION ALTERS
PLASMA IGF-1CONCENTRATION DURING SUBSEQUENT
LACTATION IN EWE

Ali KIANI ¥, Mette Olaf NIELSEN, Andre CHWALIBOG

Animal Sciences Group, Faculty of Agricultural $cies, Lorestan University;
?Department of Basic Animal and Veterinary Scientiesyersity of Copenhagen

"Corresponding authorli KIANI , kiani.a@Iu.ac.ir

The objective of this study was to investigate tbffects of
undernutrition during late gestation on plasma eon@tion of
insulin-like growth factor (IGF1), leptin, insulimnd glucose in
pregnant and lactating ewes. Ten twin-bearing diviop ewes were
fed either adequately (AN; 100% energy and prateguirements) or
restrictedly (RN; about 60% of energy and proteiguirements) fed
during the last six weeks of gestation. Ewe’s bl@aanples were
taken at 50, 28 and 10 dayee-partumas well as at lambing and 7,
17 and 35 dayspost-partum At lambing plasma glucose
concentrations sharply increased in both groups @ndwvas
significantly lower in RN ewes in comparison witiNAewes. Plasma
concentrations of insulin and leptin were not afec by late
gestational undernutrition. Plasma IGF1 concemnatin RN ewes
(78 =8 ng/ml) was significantly lower (P<0.05) thdrat in AN ewes
(110 £8 ng/ml). Plasma IGF1 decreased in RN ewaingluate
gestation and then increased sharply at lambing durthg first
month of lactation. In contrast IGF1 concentratiwas relatively
constant bothpre and postnataly in AN ewes. IGF1 values in
restricted fed ewes were significantly lower thatues in adequately
fed ewes during gestation. Surprisingly IGF1 plagmB@N ewes was
significantly lower at 35 days (110 vs. 164 ng/mfst-partumin
comparison with those in AN ewes. In conclusiorsutess showed
late gestational undernutrion causes a decregdasma glucose and
IGF1 at parturition as well as during late gestation addition, late
gestational undernutrition seems to have longen &ffect on plasma
IGF1 even when ewes are adequately fed duringtianta

Key words undernutrition, gestation, hormones, sheep
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A COMPARISON AMONG ANALYTICAL METHODS TO
ASSESS FATTY ACIDS AND CONJUGATED LINOLEIC
ACIDS (CLA) CONTENT AND REPEATABILITY OF
RUMINANT FAECES

Giacomo CESARQ Luca GRIGOLETTO, Giovanni BITTANTE,
Stefano SCHIAVON

Department of Animal Science, University of Padova

Corresponding authorGiacomo CESARQ +390498272777,
giacomo.cesaro@studenti.unipd.it

Methods to determine fatty acids (FAs) and CLA eoid of faeces
should limit isomerisation, provide a good repetitgbof the
measures, avoid the use of harmful substances.eTimethods of
FAs extraction from faeces for GC analysis were garad: Est-
DF,;, based on extraction and esterification of FAstaimed in dry
faeces using Na-methoxide, methanolic-HCI and twduas solvent;
Est-EE,, based on acid-base extraction and esterificatfdprAs on
the faecal ether extract (EE), using toluene asest] and AEst-
EE.p, based on an acid catalyzed esterification of Féxstained in
EE, usingn-heptane as solvent. Faeces were collected frons bul
receiving 0, 8 and 80 g/d of rumen protected CLAC(tA). The
faeces of 9 bulls (3 for each dose) were analysetfiplicates by
each method. Methods were compared by linear rsigres The
measurements performed with Estgrfand AEst-ER. regressed
against those of Est-[f; evidenced, in particularly for CLA isomers
and their sum, positive intercepts and slopes igmitly lower than
the unity. The proportions of c18t2t11 found with Est-Df, and
AEst-EE,p: were correlated to the dose of rpCLA (R = 0.87 é&ud.,
respectively), whereas those found with Es{sEdid not (R = 0.17).
The Est-DE, method is recommended because it minimizes the
isomerisation of the polyunsaturated fatty acidd gields a more
accurate measurement of the FAs profile.

Key words CLA, faeces, fatty acid, gas chromatography,
repeatability
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CELLULAR IMMUNE RESPONSE OF WEANED PIGS
FED DIET SUPPLEMENTED WITH AN ESSENTIAL OIL

Veronika HALASY, Imre NOCHTZ, Zsuzsanna PAST|
Csaba SZAB®, Rébert TOTH!, Janos TOSSENBERGER
Laszl6 BABINSZKY?

! Kaposvar University, Department of Animal Nutnitjd Agrokomplex C.S.
ZRT;University of Debrecen, Department of Feed- andd-Bimtechnology

Corresponding authoeronika HALAS , halas.veronika@ke.hu

The objective of the present study was to investigiae effect of an
essential oil product on growth performance andulzel immune
response of 28-day-old weaned piglets. A total 48 Biglets (50%
gilts, 50% barrows) were assigned to three dieteegtments (6
pens/trt). The basal diet was a commercial feedt thas
supplemented without any growth promoter (NC), watfitibiotic
growth promoter of 40 ppm avilamycin (PC), or wiite5 g of an
essential oil product (EO) per kg of feed. All pigere immunized
by inactivated Aujeszky’s disease virus vaccinewatek one and
three of the experiment (28- and 44-days-age). Bkamples were
taken four times (on day one, 16, 24, 32 of theedrpent) for
lymphocyte stimulation (LST) tests with ConA, PWRHA used as
non-specific and Aujeszky virus used as specifitogans from 2
pigs/pen. All piglets were individually weighed day 0, 8, 16, 24
and 32 of the trial. There was no significant difece among
average daily gain, feed intake and feed conversatin of piglets
fed different dietary treatments. The non-spedif&T test at the 4
blood sampling showed higher values in pigs reckifee=ds with
essential oil supplementation (EO) than that ofgbsitive (PC) and
negative control (NC) groups (P<0.05). However, significant
difference in specific immune response of pigs ififecent dietary
treatments was found. It can be concluded that néaseoil
supplementation may enhance the non-specific imeampetence
of 28-day-old weaning pigs without compromising ithgrowth
performance.

Key words:essential oil, weaned piglets, hon-specific imrtyni
specific immunity
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HABITAT USE AND ACTIVITY OF ROE DEER ( Capreolus
capreolusL.) IN EASTERN CROATIA

Drazen DEGMEIC", Robert GROS Tihomir FLORIJANCIC?,
Sinisa OZIMEC Ivica BOSKOVIC?

"Hrvatske Sume Ltd., Forest Administration Osif#lgculty of Agriculture, Josip
Juraj Strossmayer University of Osijek

Corresponding authofTihomir FLORIJAN CIC, + 38531224275 flory@pfos.hr

The activity of roe deer was surveyed in five haisitin the Haljevo
Forest (Baranja Region, Eastern Croatia), during 1965/1966
hunting season. The aim was to compare the habigd¢rences and
to determine differences in the number of animdlseoved in the
study period, by taking into account: period of tear, height of
understory layer in forest stands and weight ofd@posit around
kidney. The animals caught by net were marked &ei fctivities

have been observed. A total of 532 sightings ofviddals were

noted on all five habitats, and the abundance efdeer was 228
individuals. During the fawning period in the sminthe highest
number of animals (n=55) was recorded in black dbcstand,

followed by oak stands with thick understory laygr=61) and

hornbeam stands with oak (n=51). Regarding theitguzfl habitat as
a food source, the highest number (n=196) waserhtrnbeam stand
with oak, compared to black locust stand (n=59) aakl stand with
thick understory layer (n=20). Fitness of roe deeestimated by
measuring kidney fat from 96 culled individuals. &teweight of

kidney fat was significantly higher in the oak stawith thick

understory layer (104.71 g) than in young oak stés®83 g). In

comparison to black locust stand (81 g) and hommbstand with oak
(96.46 @), the value was higher but not signifiganhigher,

indicating the importance of the oak acorn in reerddiet.

Key wordsroe deer, activity, habitat, shelter, kidney fat
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INFLUENCE OF DIFFERENT LEVELS OF PHYTASE
ENZYME ON JAPANESE QUAIL ( Coturnix japonica)
PERFORMANCE

Nasrollah, VALI*, Mohammad Ali, JALALI

Department of Animal Sciences, Faculty of Agriaeltislamic Azad University,

Corresponding authorNasrollah, VALI, +98 381 3361000-3; +98 3813361093;
nasrollah.vali@iaushk.ac.ir

An experiment was conducted to study the effeqilgftase enzyme
(Natuphos 500) supplementation in Japanese quabtu(nix
japonicg (3 to 45 days of age) on body weight, carcastopaance,
percentage of tibia bone ash and tibia phosphobeta were
analyzed as a completely randomized design arrangéd five
levels (150, 300, 600, 1200 and 2400 FTU/Kgpbytase enzymas
treatments 1, 2, 3, 4 and 5, respectively, and ¢ootrol groups
(positive and negative controlsNone of thephytaselevels had
effect on carcass yield at 45 days of gp&0.05) except first
treatment with 70.06% of carcass vyield that wasnifa@antly
different than treatment <0.01) The treatment 5 for percentage of
tibia ash was 59.83% that was significantly difféareompared to the
other treatments (p<0.01). Treatment 3 increase&0.(1)
phosphorus of tibia ash at 45 days of age (240@R Experimental
replicates were not significantly different in asyage (p>0.05).
Female quails at body weight, slaughter weight,cass weight
without viscera and legs weight were better thafen@<0.01), but
male quails at carcass yield (69.06%) were sigaifity different
(p<0.01) in contrast to the females (66.30%).

Key words Japanese quajphosphorus, phytase enzyme
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IMPACT OF NANOSIL DIETS ON GROWTH
PERFORMANCE IN BROILERS

Mohammadzadeh'S Changai KH, Khosravinia H., Karimi H.

1 Department of animal science, Lorestan Univergtinternal medicine, Lorestan
University

Corresponding authorMOHAMMADZADEH Said
saidmohammadzadeh@yahoo.co.nz

Nanotechnology imposes significant effect on I#atiseptic activity

and antimicrobial properties of silver are obserwgben nano
particles are incorporated in water and diet. WAehavestigated the
effect of different diets containing silver nanortides (nanosil) on
growth performance of broiler chickens. 400 1- dajd broiler

chickens were reared up to 45 days of age. Birds assigned to 5
treatments with 4 replications. Each replicatioh &e20 birds was
housed in a pen area (1*2*0.80 m). Birds receiveestarter and
grower diet. The five treatments were formulatedez®mmended by
the NRC of different combination of prestarter ardwer diets. T1
was composed of crushed starter and grower, TXwédlwpellet, T3
of nanosil. T4 had nanosil starter and usual pgtewer, and T5
pellet starter and nanosil grower. Feed intake feedl efficiency

were determined. Data was analyzed by RCD with SP&Sion

11.5. At the beginning of the experiment there weoesignificant

differences in live body weight. At 21 days, crushation (T1)

showed lower live weight than other treatments 378t the end of
21 and 28 days, live weight was increased by nhgosiwer ration.

In T5 the highest body weight occurred (1129gr)31ndays, nanosil
stimulated growth significantly. The lowest live iglat was observed
in T1 and T4. In 40 days, no significant differene@as found

between treatments T2, T3, T4 and T5 but lowest lieight was in

T1. Nanosil ration of prestarter has negative éffat live weight.

This study showed the prestarter diet containimpei did not have
the effect on growth performance and that it cdaddrecommended
to use grower ration containing nanosil.

Key words nanosil, broiler, grower, starter, feed efficigndeed
intake
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CONSUMERS' ATTITUDES TOWARDS FARM ANIMAL
WELFARE AND THEIR INFLUENCE ON MEAT
CONSUMPTION

Marija CERJAK?, Danijel KAROLY!", Zelika MESLC!

LUniversity of ZagrelFaculty of Agriculture

Corresponding authoMarija CERJAK , +38512393739; +3852393745;
mcerjak@agr.hr

The aim of this paper was to examine Croatian coess’ attitudes
towards meat producing farm animal welfare (AW).eTsurvey
conducted with 102 meat consumers in Zagreb rededfat

consumers believe in importance of AW but mosttefn do not
consider it when buying meat. Three segments, ritiffein their

attitudes towards AW, were identified by using tdusanalysis: the
most numerous (44%) are mostly concerned about Advthey eat
meat less often than others; the second group (8d#giders AW as
an important issue, but they believe that modead foroduction not
following high AW standards is necessary. The sesallsegment
(19%) is rather indifferent towards AW comparedtbers, and they
consider taste of meat as more important than tlg wof its

production

Key words Croatia, animal welfare, consumers’ attitudes,
segmentation
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CARCASS QUALITY OF SLAUGHTERED CIKA AND
BROWN CATTLE IN SLOVENIA

Mojca SIMCIC*, Marko CEPON, Silvester ZGUR

University of Ljubljana, Biotechnical Faculty, Depaent of Animal Science

Corresponding authomMojca SIM CIC, +38613203913; +38617241005;
mojca.simcic@bf.uni-lj.si

The aim of the study was to compare carcass traiiseen Cika and
Brown cattle of all slaughter categories. The desad were collected
in Slovenian slaughterhouses from 2007 to 2010erAfie slaughter
carcass weight was recorded and carcass conformatid fatness
were scored according to the EUROP system. Ney dgiln was
calculated. Data were analysed by GLM procedurestatistical
package SAS/STAT considering breed, month of thegiter and
year of the slaughter nested within the breed »adfieffects. Cika
bulls (under 24 months old) were two months yourggeslaughter
(20.2 months) and achieved lower carcass weights.(26g)
compared to Brown bulls (22.4 months, 330.0 kgkoAin all other
categories except in calves under eight monthsRiolwn cattle had
higher carcass weight. Bulls under 24 months dkkrs, cows and
calves over eight to 12 months old of Brown cattlere older at
slaughter compared to Cika breed. Net daily gaie alao higher in
all slaughtered categories of Brown cattle. Evethéd slaughtered
Brown cattle had heavier carcass weight compare@ika cattle
there was almost no significant difference in cascaonformation.
Carcasses of Cika bulls under 24 months old hadocotion 6.4
while Brown bulls 6.3. Likewise carcasses of Cikdves over eight
to 12 months had higher conformation score (5.@htBrown (4.8)
calves. Fatness was higher in Brown bulls, steard heifers
compared to Cika cattle, while Cika cows had higfaness than
Brown cows.

Key words cattle, Cika, Brown, carcass quality
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CARCASS CLASSIFICATION MEASUREMENTS IN PIGS AS
AFFECTED BY THE OPERATOR AND ABATTOIR

Maja PREVOLNIK, Peter SLAMBERGER Manca KNAP, Dejan
SKORJANC, MarjetaCANDEK-POTOKAR*3

1 Univerza v Mariboru, Fakulteta za kmetijstvo indistemske vede,Bureau
Veritas, d.o.o. Ljubljana, 3 Kmetijski inStitut Sémije

Corresponding authoMarjeta CANDEK-POTOKAR , +38612805124;
+3862805255; meta.candek-potokar@kis.si

The aim of the present study was to test a possibieof statistical
checking of the measurement uncertainty in pig assc
classification;i.e. to monitor deviations between operators when
measuring fat and muscle thickness used for meateptage
calculation. For that purpose, data were obtaimedfthe official
classification body Bureau Veritas for the year 200which
comprised eight operators working in five abattoiks analysis of
covariance was performed using a model with thectsf of the
operator, carcass weight as a covariate and th&raiction. The
equality of the regression lines (regression coieffits and
intercepts) was tested for various operators. Rsge lines differed
significantly between the operators, however allir-pése
comparisons were not conclusive since the operatork only in
one or two abattoirs, the abattoirs have differsappliersi.e.
different origin of pigs. In order to differentiabetween the operator
and the abattoir effect we further compared i) edé#ht operators
working in the same abattoir and ii) same operatorking in
different abattoirs. The deviations in measuremehtauscle and fat
(often reflected also in meat percentage) were rimoprtant in the
case of the same operator working in different talyat than in the
case of different operators working in the sametabya

Key words pig, carcass classification, operator, uncenaint
statistical control
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GROWTH RATE, SLAUGHTER TRAITS AND MEAT
QUALITY OF LAMBS OF THREE ALPINE SHEEP BREEDS

Erika PELLATTIERO, Alessio CECCHINATO, Massimo DE
MARCHI, Mauro PENASA, Nicola TORMEN, Stefano
SCHIAVON, Martino CASSANDRO, and Giovanni BITTANTE

Department of Animal Science, University of Padova

Corresponding authorErika Pellattiero, +30498272614;
erika.pellattiero@studenti.unipd.it

A fattening and slaughter trial was carried out 3% lambs of
Alpagota, Brogna and Foza sheep breeds native oktdeRegion
Alps (six male and six female lambs per breed)dsisli in three
groups depending on the type of feed used: pastuag, and
concentrate, hay and concentrate supplemented edtijugated
linoleic acid. Lambs were slaughtered at 225 daysaf weight: 30
kg). Infra-vitam and post-mortemdata were analyzed by using a
linear model that included the cross-classifiece@ffof breed, sex,
feeding system and age of lambs as linear covaridie three breeds
showed some specificity: Foza lambs, of both sewesge larger-
sized and faster growing, with a lower incidencega$tro-intestinal
tract and lower cooking losses of the hind-leg dempompared to
the other two middle-sized breeds. Alpagota bremutdéd to be
leaner, with heavier shin and greater cooking ®db@an Brogna
breed. In conclusion the three Alpine breeds of\flemeto Region
confirmed to be able to produce lamb carcasses raedt with
valuable characteristics that can be exploitedutinatypical products
and food preparation in local markets and gastrgnauocording to
the tradition. The valorisation of these productionan be an
important instrument foin situ conservation of these breeds.

Key words lamb, meat quality, carcass traits, breed
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APPLICATION OF INFRARED SPECTROSCOPY IN HONEY
ANALYSIS

Lidija SVECNJAK**, Nikola BILISKOV?, Dragan BUBALG,
Domagoj BARISC?

! Faculty of Agriculture University of Zagreb, Depment of Fisheries, Beekeeping
and Special Zoology; Rudjer Boskovic Institute, Division of Organic @fistry and
Biochemistry

Corresponding authottidija SVE CNJAK +38512393977; +38512315 300;
Isvecnjak@agr.hr

The chemical composition and sensory charactesistigthin

different honey types vary significantly. In ordés determine
botanical origin of honey, it is necessary to carduather
complicated and time consuming analytical method®

spectroscopy has not been experimentally exploetdfgr honey
analysis in Croatia, so the aim of this study veaddtermine claimed
botanical origin of honey using both, standard aftérnative (IR
spectroscopy) methods, for the purpose of their paoison,

Altogether 144 samples of nine different uniflonaihey types (black
locust, sweet chestnut, lime, sage, heath, rosemiyender,
mandarin and strawberry tree) were collected frifferent Croatian
regions directly from the beekeepers. In order dafiem claimed
botanical origin of collected honey samplesglissopalinological
analysis, moisture and electrical conductivity nueasients were
conducted. Infrared spectra of honey samples weterded using
the ABB Bomem MB102 Fourier-transform infrared dpemeter
(FT-IR spectrometer) Selected IR spectra data vesr@lyzed by
multivariate factor analysis, principal componeatglysis (PCA).
Preliminary PCA of IR spectra showed significanistéring of the
analyzed samples by botanical origin. The resuftsthis study
showed that IR spectroscopy provides equally ridiabsults, but
also represents rapid and cheap analytical tootdmparison to
commonly used standard analytical methods. Thisaret has also
provided the first insight in infrared spectra agb@tian honeys.

Key words honey, botanical origin, standardized analytioethods,
infrared spectroscopy
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EFFECTS OF ADDED BOAR TAINT SUBSTANCES
(SKATOLE AND ANDROSTENONE) ON THE SENSORY
QUALITY OF PORK

Agnes KIRSCHING, Gyorgy BAZAR, Szilvia SZVATH, Rolde
ROMVARI

Kaposvar University Faculty of Animal Science

Corresponding authorAgnes KIRSCHING, +3682505800/357;
kirschingagi@gmail.com

Meat samples with known levels of androstenone sikadole were
used for sensory evaluation by trained panel ane wharacterized
with an AlphaMOS Fox 4000 electronic nose. In ca$eskatole
women tended to be more sensitive than men. Inrasmtfor
androstenone the sensitivity was independent ofRegults obtained
with PanelCheck V.1.3.2. software show that theefimts were
more sensitive to the samples with both substarbean,the samples
with only androstenone or skatole. Discriminant tBacAnalysis
(DFA) model classification based on electronic nes@isory data
shows 100% correct classiffication of the samplegh wonly
androstenone and only skatole. With using of athglas except
control samples in development of discriminant gsial(DF) model,
three groups were classified with 80% success: anlyrostenone,
only skatole and the different combination of arstieoone and
skatole levels. Groups with slight or definite odavere classified
successfully with discriminant analysis based ota dédtained with
two characteristic sensors (81.3% in cross valiati The
preliminary results reported in this paper showvt thaasurements of
compounds with an AlphaMOS device might be a ustfchnique
for boar taint evaluation.

Key words boar taint, skatole, androstenone, electronie nesnsory
panel
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MONITORING OF PHYSICOCHEMICAL CHANGES IN
FROZEN FISH MUSCLE TISSUE

Frantiek JEZEK, Hana BUCHTOVA

University of Veterinary and Pharmaceutical ScienBeno

Corresponding authorErantiSek JEZEK +420541562754; +420541321230;
fiezek@vfu.cz

The aim of the study was to monitor physicochemjgatameters
(pH, nitrogen trimethylamine N-TMA, total volatilbasic nitrogen
TVBN, free fatty acids FFA, peroxide value and tadbituric acid
assay TBA) of postmortal changes in muscle tissusileer carp
(Hypophthalmichthys molitrjxduring a period of storage at -18°C.
Fresh silver carp samples and samples after teieenine and 12
months of storage were tested. The degree of aeitidn during the
experiment was insignificant (P > 0.05). Protealythanges were
almost stopped and TVBN levels remained unchanged (.05),
while N-TMA levels fluctuated significantly (P < @) between
months 3 and 12. The essential were lipid hydrelgsid oxidation,
which caused a significant increase in FFA value89 + 0.99%
total lipids as oleic acid), peroxides (9.90 + 2r@8kv Q.kg") and
TBA values (50.76 + 3152 mg MDAKYy The shelf life
recommended for silver carp was set at three months

Key wordsfish, storage, rancidity, shelf life
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THE EFFECT OF THE ABATTOIR ON BEEF CARCASS
CLASSIFICATION RESULTS

Maja PREVOLNIK!, Manca KNAPB, Andreja ZABJEK, Marjeta
CANDEK-POTOKAR*"?

! Maribor University, Faculty of agriculture and difsciences? Agricultural institute
of Slovenia

Corresponding authorMarjeta CANDEK-POTOKAR , +38612805124;
+3862805255; meta.candek-potokar@kis.si

The aim of the present study was to test a posgijeof monitoring
cattle carcass classification using a statistiggpreach. For that
purpose the analysis of covariance (ANCOVA by SA®)s used
with the fixed effect of the abattoir, carcass wei¢ps a covariate)
and their interaction. The analysis was based enréationship
between carcass weight and conformation or fatmggases. We
tested if the regression lines of individual abiastaliffer from the
average. The analysis comprised data for young millSimmental
breed slaughtered in Slovenia in the period fron@72@0 2010
(52,624 records). Results showed that in many eaimsittthe
assessment of conformation and fatness deviatefisimntly from
the average,i.e. regression lines for several abattoirs differ
significantly from the average (population) lineiffBrences were
more important for the conformation than fatnesser@ll, the
statistical process control using the analysis @faciance can be
used for additional monitoring of cattle carcasssification.

Key words cattle, carcass classification, uncertainty, tlira¢ffect,
statistical control
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THE INFLUENCE OF ZINC IN NUTRITION ON MEAT
QUALITY OF YOUNG GOATS

Alena SALAKOVA**, Alena PECHOVA Olga JOKVEROVA,
Hana BUCHTOVA, LCubica MISUROVA, Leo$ PAVLATA

! Department of Meat Hygiene and Technology, United$ Veterinary and
Pharmaceutical Sciences BrrioRuminant and Swine Clinic, University of Veteripar
and Pharmaceutical Sciences Brno

Corresponding author:Alena SALAKOVA, +420541562749; +420541321230;
salakovaa@vfu.cz

A total of 22 young goats were used to assess ffieeteof two
organic zinc sources, i.e. Zn lactate and Zn cheledmpared with
Zn oxide and a control treatment without Zn supmatation on
meat quality and zinc concentration in muscle. Neupti and colour
(L*- lightness, a* — redness, b* — yellownges&re determined in the
triceps brachiimuscles, immediately after slaughter and chili{2g
h). Zn content, chemical composition (dry mattet, forotein and
collagen content), drip losses, cook losses, hagjneohesiveness,
pH (48 h) and colour (48 h) were determined. We niid found
statistical significant differences in meat qualitgtween treatments.
Significant difference was found in concentratidrzo only between
control and group receiving Zn oxide (P < 0.05).

Key words organic Zn, inorganic Zn, meat colour, chemicalgsis,
goats
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FATTENING ABILITY, CARCASS AND MEAT QUALITY OF
HEAVY TSIGAI LAMBS

Peter POLAK, Jan TOMKA, Emil KRUPA, Kvetoslav ZAUGE
Zuzana KRUPOVA, Marta ORAVCOVA and Jan HUBA

Animal Production Research Centre Nitra, Slovakubép

Corresponding authorPeter POLAK, Phone: +421376546428; fax:+ 421376546361,
e-mail: polak@cvzv.sk

The aim of the investigation was to analyse fattgrability, carcass
and consumer meat quality from purebred Tsigai ekmbs
produced by sucking their mothers and natural ggazCarcass and
meat quality characteristics of 20 heavy lambs sifjdi sheep were
obtained at the average age of 137 days. Sampledustulus
longissimus thoracis et lumborum were taken forgxtgrchemical
analysis (proteins, fat, total water content) andstimer meat quality
(pH, water holding capacity, electro conductivitplour and shear
force) 48 hours after slaughter. Apparatuses Nico&r00
Spectrometer, Infratec 1265, pH meter Toledo andi$tian XE plus
or Spectrometer CM 2600 were used for analysiseSalays after
the slaughter, the grilling losses and shear fofogrilled meat were
obtained. Relatively high variability, more than%0were found for
dressing percentage, weight of carcass, weight edtnm carcass,
weight of valuable cuts in carcass, average daiiym gnd lean meat
production per day. The highest variability was rfdufor fat
proportion in carcass. Despite of limited humbeapélysed animals
in this preliminary study, the findings indicateathdual purpose
breed Tsigai in ewe — lamb production system is &bl produce
heavy lambs with good meat quality. Results alsoagd that there
is high variability within group of purebred Tsigaiimals.

Key words sheep production, heavy lambs, Tsigai, meat tyjali
shear force
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VARIATION IN NITROGEN COMPONENTS OF SHEEP
MILK IN DALMATIAN HINTERLAND

Sinisa MATUTINOVIC, Kresimir SALAJPAL®", Samir KALIT®

! Industry of dairy products “MILS"? “Department of Animal Science, Faculty of
Agriculture, University of Zagrel;Department of Dairy Science, Faculty of
Agriculture, University of Zagreb

Corresponding authorKresimir SALAJPAL Tel.: +385 1 2394 038, fax: +385 1
2393 947; ksalajpal@agr.hr

The objective of this study was to evaluate thes@eal variation in
urea concentration and other nitrogen componentheép milk in
Dalmatian hinterland over the period of two yedrbe study was
performed on thredamily farms with 150 to 300 sheep per farm
using semi-extensive farming management. Bulk-taiilk samples
were taken during whole milking period (from Martd July or
August) and were analyzed for milk fat, proteinsaia, non protein
nitrogen (NPN) and urea content. Flock had sigaifteeffect on milk
fat, protein and NPN content (P<0.05) and tendedftect casein
content (P<0.10). Significant effect of the yeaisvedoserved on urea
and NPN content (P<0.05). In addition, season guifeant effect
on all analyzed milk parameters (P<0.01) exceptNR&l. Variations
on nitrogen components of sheep milk in Dalmatiarieland have
been significant due to the fact that the semisesitee farming
systems could be strongly affected by climate aratall
environmental and feeding conditions.

Key words:Sheep milk, nitrogen components, Dalmatian hiatetl
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THE EFFECT OF OMEGA-3 FATTY ACID ENRICHMENT
ON THE QUALITY CHARACTERISTICS OF A SPECIAL
HUNGARIAN COLD-CUT (PARIZSI)

Judit BELOVAF, Diana BANATI**, Robert ROMVARY, Andras
SZABO

*Kaposvar University Faculty of Animal Sciené@gntral Food Research
InstituteBudapest
Corresponding authordudit BELOVAI , +3682505800; 357; belovai.judit@ke.hu

Nowadays a new value added marketing trend is asimg omega-3
fatty acid (FA) content in food products — pertagithe functional
food group — aiming to improve cardiovascular Heatatus. Omega-
3 FA enrichment is mainly based on flax seed anblea(or their
oils) addition, being rich sources of alpha-linateacid (ALA). The
aim of this study was to enrich the Hungarian sgecbld cut
(périzsi) with omega-3 Fas (3, 6, 9 % soya or kaseil addition) to
reach a more favourable FA composition, and to rdeétee the
consequent changes in product parameters (colbanlagy). The
total lipid content was extracted according to Radt al. (1957) and
analysed by GC. The texture profile analysis (TR#&)s performed
with a Zwick Z005 equipment and two values — hassnand
shearing force- were applied to describe the textdihe surface
colour was measuremed with a tristimulus colorimetp* -
yellowness, a* - redness and L - brightness). bsirg oil
concentration in the samples reduced the n6/n3 & @all cases,
mainly with flaxseed enriched samples, wherebylim@ncentration
the optimal ratio (~ 4) has been reached. Othedihgneffects
(cooking and storage) did not markedly modify thtyf acid profile.
TPA parameters of parizsi were affected by the perions of
enrichment and by chilled storage. The oil additidacreased
hardness and shearing force. Parizsi samples vegdeihat the end
of storage irrespective of the formulations. Ligtgs (L) values for
samples were affected by the extent of enrichmedt lay storage
time. These factors slightly influenced redness galfowness. In
summary, omega-3 FA rich vegetable oil enrichmerdarkedly
improves the FA profile of samples, by not alwagvantageously

altering texture and surface color.
Key words Meat product, Omega-3 Fatty acids, Functionatif&@oya oil, Linseed oil
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EFFECT OF BELGIAN BLUE AND PIEDMONTESE SIRES
ON CARCASS AND MEAT QUALITY TRAITS OF
CROSSBREED HEIFERS

llario BAZZOLI*, Mauro PENASA, Giovanni BITTANTE,
Massimo DE MARCHI

Department of Animal Science, University of Padoviale
dell’'Universita 16, 35020 Legnaro (PD), ltaly

Corresponding authortlario BAZZOLI +390498272614;
ilario.bazzoli@studenti.unipd.it

The aim of this study was to estimate the effectwaf beef breeds
(Belgian Blue and Piedmontese) on carcass weight ékd value
(Euro), and meat quality traits of crossbreed ngif8ixteen animals
progeny of Belgian Blue and 8 of Piedmontese sivere raised in
one commercial farm. Heifers were fed the sameatidtslaughtered
in three different dates. The pH, cooking losse} {arner-Bratzler
shear force (N), lightness (L*), redness (a*), amdlowness (b*)
were assessed drongissimus thoracisnuscle after 10 days from
slaughtering. In addition, saturation index (Sldamue angle (H)
were calculated using a* and b* values. An analgs$isariance was
performed on the studied traits including the fixeffects of
slaughtering date (3 levels) and sire breed (Belgiélue and
Piedmontese). The effect of slaughtering date wgsifieant in
explaining the variability of carcass value, pH,, &* and SlI,
whereas the effect of sire breed was significarly dar carcass
weight and value. No differences were detected &éetvthe progeny
of the two beef breeds for meat quality traits, ks carcass weight
and value (+SE) were higher for Belgian Blue-si(886 + 5 kg and
1,907 + 30 Euro/carcass, respectively) than Piedesenrsired heifers
(300 £ 7 kg and 1,707 £ 41 Euro/carcass, respdgjivBased on
these results, the use of Belgian Blue seems fordéferable instead
of Piedmontese sires.

Key words Beef quality, Belgian Blue, Crossbreeding, Heifer
Piedmontese

19t Animal Science Days, Primosten, Croatia, 19th — 2314 September 2011

38



Animal product quality

WEIGHT LOSS IN THE PROCESSING OF DRY-CURED
MUTTON: EFFECT OF AGE, GENDER AND PROCESSING
TECHNOLOGY

Marina KRVAVICA**, Boro MIOC?, Miljenko KONJACIC?,
Emilija FRIGANOVIC?, Amir GANIC?, Andrijana KEGALJ}

! University of Applied Sciences "Marko Mattilin Knin, 2 University of Zagreb
Faculty of Agriculture? University of Sarajevo Faculty of Agriculture aRdod
Sciences

Corresponding authoMarina KRVAVICA ; +38522664458;
mkrvavica@veleknin.hr

In order to determine the effect of age, gendercasdration, as well
as ripening duration and anatomical position orvik@ght loss (WL)
during processing of castradina production (angedous Dalmatian
dry-cured mutton), 60 ewes (E) of three age graupsto 2.5 yr,
from 3 to 5 yr, more than 5.5 yr) and 40 males fwet - W and rams
- R), 20 in each group, were slaughtered. Aftetingtthe carcasses,
whole legs, shoulders and rest parts called "kem'e subjected to
processing (salting, drying, ripening) during white WL was
determined. Since the total WL of thgfvas the lowest (27.72%)
and total WL of the ks and Es were the similar (30.71% and
30.48%, respectively), despite significant differes of these three
age groups of E-castradina, one cannot concludag®aof the sheep
affects the WL of the E-castradina. The proceddréhe castration
had significant effect on the total WL, since tléat WL of the R-
castradina was the highest (38.76%) compared ttothe WL of W
(29.92%) and Es and E s, which were the similar (excepg.Ewhich
was lower than W). The highest total WL was fouadthe shoulder
(35.05%), and the lowest was found for the wholg (27.26%),
while the one of the "kora" was in between (31.95%Hereby the
differences among all three groups were significgrt0.001 and
p<0.05, respectively). Considering the thickest creu®f the whole
leg and much shorter ripening period of the “kd@éspite the larger
surface area and smaller thickness) these valudseabtal WL are
logical.

Key words weight loss, dry-cured mutton, castradina, ageder
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EXPLORING DIFFERENT MODEL STRUCTURES FOR THE
GENETIC EVALUATION OF DAIRY BULL FERTILITY

Francesco TIEZZ| Mauro PENASA, Christian MALTECCA,
Alessio CECCHINATQ®, Giovanni BITTANTE

! Department of Animal Science, University of Padé@gpartment of Animal
Science, North Carolina State University

Corresponding authorfrancesco TIEZZI, +39 049 827 2614; +39 049 827 2633,;
francesco.tiezzi@unipd.it

The aim of study was to investigate different medébr the

evaluation of dairy bulls for male fertility. A deet containing
single insemination records performed on Brown Swisws and
heifers reared in Eastern Italian Alps was usee. dittcome variable
(successful/ unsuccessful) was analyzed as bimaity In the first

step raw conception rate was computed for eachcgesire, as the
mean of the outcome of all his insemination evehtsthe second
step Bayesian threshold sire models were implerdentg Gibbs

sampling. Different models increasing in complexitgre fitted, in

order to obtain variance components and sire swludstimates.
Results showed that genetic variance for directectf§) on

conception rate is low (repeatability=0.014; hdnility=0.009-0.073)

and raw conception rate is poorly related to sohgifrom prediction
models. If the service sire is a diagonal effeghkrcorrelations with
raw conception rate are about 0.81-0.84, while éhdecrease to
0.74-0.78 if service sires are related by a retstigp matrix, and is
null (-0.01-0.06) if is the sire of the serviceesto account for the
direct genetic effect. Service sire fertility (sioé service sire effect)
has been proven to be a different trait to embuyweigal (service sire
effect) giving rank correlation of 0.11-0.24. Innotusion phenotypic
and genetic differences in male fertility among $keevice sires exist,
and should be monitored thought a reliable evalnagystem.

Key words Brown Swiss, bull fertility, threshold model, ftability
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ESTIMATION OF VARIANCE COMPONENTS FOR LITTER
SIZE IN THE FIRST AND LATER PARITIES IN IMPROVED
JEZERSKO-SOLCAVA SHEEP

Dubravko SKORPUY, Ante KASAP, Gregor GORJANC*

University of Zagreb, Faculty of Agriculture, Anih@cience DepartmerfiJniversity
of Ljubljana, Biotechnical Faculty, Animal Scieri@epartment

Corresponding authorGregor GORJANC, +38613203861; gregor.gorjanc@bf.uni-
lj.si

Aim of this study was to estimate variance compdméor litter size
in Improved Jezersko-Solcava sheep. Analysis ireabh66,082
records from 12,969 animals, for the number of larbbrn in all

parities (BA), the first parity (B1), and later figas (B2+). Fixed part
of model contained the effects of season and adgraiing within

parity. Random part of model contained the effeofs herd,

permanent effect (for repeatability models), andlitace genetic
effect. Variance components were estimated usirgy réstricted
maximum likelihood method. The average number wiba born was
1.36 in the first parity, while the average in taparities was 1.59
leading also to about 20% higher variance. Severatiels were
tested in order to accommodate markedly differamtability in litter

size between the first and later parities: singsét tmodel (for BA,

B1, and B2+), two-trait model (for B1 and B2+), asimgle trait
model with heterogeneous residual variance (for.B¥mparison of
variance components between models showed largéstedces for
the residual variance, resulting in parsimoniotiddi a single trait
model for BA with heterogeneous residual varianCerrelations
among breeding values from different models wegh lind showed
remarkable performance of the standard single tggiteatability
model for BA.

Key words sheep, litter size, variance components, heteige
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LAMBING INTERVAL IN JEZERSKO-SOL CAVA AND
IMPROVED JEZERSKO-SOL CAVA BREED

Andreja KOMPREZ Gregor GORJANE Dragomir KOMPAN

! University in Ljubljana, Biotechnical Faculty, Deapment of Animal Science

Corresponding authorAndreja KOMPREJ , +38613203924;
andreja.komprej@bf.uni-lj.si

The effects on lambing interval (LI) in Improvedzédesko-Salava
(I1JS) breed were studied. Due to the reason tl@abtded originates

from Jezersko-Seava (JS) breed, both breeds were included into the

analysis. The data were obtained from the Repubtita Base for
Selection of Small Ruminants, between 1993 and 2008 analysis
included 66,755 lambings from 280 breeders. Thasttal model
included breed, parity, litter size at previous léng, month of the
previous lambing, year of the previous lambing,edref the ram,
geographical location of the flock, interactionweetn month of the
previous lambing and breed of the ram, interacbetween parity
and month of the previous lambing, interaction lestwvbreed of the
ewe and month of the previous lambing, and intemacbetween
breed of the ewe and litter size at previous laglaia fixed effects.
Flock and interaction between year of the previausbing and flock
were treated randomly. Month of the previous largbaifects LI,
which is gradually shortening from February to Asguand
prolonging from August to February. Number of livern lambs was
significantly affected by the LI. LI between thestiand the second
parity and between the second and the third parég longer than
between higher parities. From 1993 to 1999, theva$ decreasing,
and increasing thereafter. Ewes mated with JS rah longer
lambing interval than ewes mated with 1JS ram. Agiah observed
effects, flock affected LI the most.

Key words sheep, improved Jezersko-&ola breed, reproduction,
lambing interval
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GENETIC AND PHENOTYPIC PARAMETERS FOR
REPRODUCTION TRAITS OF LANDRACE SOWS IN
LATVIA

leva ZIEDINA', Daina JONKU$ Liga PAURA*

! Latvia University of Agriculture

Corresponding authortiga PAURA +3713005707; liga.paura@Ilu.lv

The aim of this study was to investigate reproducperformance in
the £' and 2° parity of Latvian Landrace sows, to estimate genet
parameters for reproduction traits, and to deteentimeir genetic
correlations with age at the first farrowing (AF&hd weaning to
insemination interval (WII) in the Latvian Landracewine
population. Data from 2054 of thé' parity and 1416 of the"2parity
sows were collected from 2005 till 2010 and wereluded in the
analysis. Four reproduction traits in the studyenanalysed: number
of piglets born alive (NBA), number of piglets dg@¢D), number of
piglets weaned per litter (NW) and 21-day litterighet (W21).
Genetic parameters were estimated with multi traiténal model
using REML procedure. The heritability estimateghia first parity
were 0.07, 0.16, 0.36, 0.01 and 0.32 for NBA, NW2MWAFF and
WII, respectively. Between AFF and sows reprodurcti@its in the
first and the second parity unfavourable genetiretations were
found in the present data set. Moderate negativetgecorrelation
between WII and sows reproduction traits was oleserv

Key words pigs, reproduction, genetic parameters
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MORPHOMETRICAL ANALYSIS OF REPRODUCTION
TRAITS FOR THE WILD BOAR ( SusscrofalL.) IN CROATIA

Nikica SPREM, Marina PIRIA, Tihomir FLORIJANCIC?, Boris
ANTUNOVIC?, Tomislav DUMK?, Hrvoje GUTZMIRTL?,
Tomislav TREER, Ino CURIK?

University of Zagreb, Faculty of Agriculture, Depraent of Fisheries, Beekeaping,
Game Menagement and Special Zoologyniversity of Zagreb, Faculty of
Agriculture, Department of Animal Sciendgniversity of J. J. Strossmayer in Osijek,
Faculty of Agriculture, Chair for Wildlife, Fishegnd BeekeepingCenter for

Livestock Improvement Antunovac

Corresponding authoNikica SPREM, tel.+385 1 2393 860, fax. +385 1 2315 300,
nsprem@agr.hr

The wild boar $us scrofal.) is native game in Croatia, whose
population havetendency of increasing as well throughout the
Europe. The wild boar is a natural inhabitant ofdpe, Asia, and
North Africa and is phylogenetically the ancestbthe domestic pig.
Because of its phylogenetic and economic importatiie species is
an interesting model for studying testis functiorherefore, the
present study was performed to investigate théstesbrphometry,
and gonadosomatic index (GSI) for 77 individualbeTmean live
body weight was 75.03 kg, testis weight was 0.3§5akd with a
gonadosomatic index (GSI) of approximately 0.40%e Tmean
circumference for the left and right testes weregignificant, but a
significant and positive correlation was observestween testis
weight and body weightr (= 0.88, p<0.05). A high reproductive
contribution of juveniles is a likely consequendeachigh hunting
pressure rather than a species specific life histpattern
characterizing wild boar. Generally, beside femateasonal
reproductive activity knowledge of male reproductioycle in wild
boar is very important for established better manaent of free-
ranging population.

Key words Croatia, GSI, testis circumference, wild boar
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MILK YIELD TRAITS, SOMATIC CELL SCORE, MILKING
TIME AND AGE AT CALVING OF PURE HOLSTEIN
VERSUS CROSSBRED COWS
Francesca MALCHIODI*, Mauro PENASA, Francesco TIBZZ
Giovanni BITTANTE

Department of Animal Science, University of Padova

Corresponding authorfrancesca MALCHIODI , +390498272614;
francesca.malchiodi@studenti.unipd.it

Pure Holstein (HO, n=430), crosses between SweRlesth and HO
(SRxHO, n=41), Montbeliarde and HO (MOxHO, n=18)daviO

and SRxHO (MOxSH, n=53) were compared for milk,datl protein
yield, fat and protein percentage, somatic cellntd@CC), milking
time (MT), and age at first and second calving.ofalt of 180,933
test-day information for milk yield and MT, and 8@ for fat and
protein percentage and SCC were recorded on figsisacond parity
cows milked in one herd of Cremona province (narthdaly).

Somatic cell count and MT were log-transformed éonatic cells
score (SCS) and LnMT, respectively, before statistinvestigation.
Production traits, LnMT and SCS were analyzed tbhoa mixed
model that included fixed effects of test-day, pardays in milk
(DIM), genotype and interaction between parity aghotype, and
the random effects of cow nested within genotypd assidual,
whereas the model for age at calving included yeat month of
calving and genotype as fixed effects, and residaglrandom.
MOxHO and pure HO cows differed only for age atoset calving
(70 d higher for purebreds; P<0.05). Holsteins poedl more milk
(+2.86 kg/d; P<0.01) and protein yield (+0.05 kgRk0.05) than
SRxHO crossbreds, but lower protein percentag®%9%; P<0.01),
and age at second calving was 44 d (P<0.01) hititear SRxHO.
Also, HO produced more milk and fat than MOxSH cqw$.61 and
+0.08 kg/d, respectively; P<0.05), but lower protpercentage (-
0.11%; P<0.001), and calved later, both at firsd aacond calving
(+24 and +43 d, respectively; P<0.05). Results ciagid that
crossbred cows can compete with the cosmopolitaadbfor several
traits.

Key words age at calving, crossbhreeding, dairy cattle, milk

production, milking time
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NEW RESEARCH STRATEGIES IN LACTATION BIOLOGY

Jernej OGOREVE Sonja PRPAR Tanja KUNEJ, Crt GORUP,
EvaCEH!, Juan F. MEDRANG) Peter DO\!

*University of Ljubljana, Biotechnical Faculty, Depment of Animal Science;
University of Ljubljana, Faculty of Computer Scierand Informatics®Universty of
California, Davis, Department of Animal Science

Corresponding authorPeter DOVC, +386013203836; peter.dovc@bf.uni-lj.si

Different approaches have been used to study reltkted traits in
farm animals, reaching from statistical dissectioh phenotypic
variation to the search of candidate genes withomphenotypic
effects. The aim of this study was to develop a mesearch tool
devoted tan vitro studies of physiological pathways responsible for
mammary gland development, lactation, remodeling anmune
response and in addition a user friendly map bédseithformatics
tool for integration of different types of data. Véetablished goat
mammary gland derived primary epithelial cell linaith
predominantly epithelial morphology, responsive lactogenic
hormones and regeneration potential in heterologoogse system.
The response of primary epithelial cells to patmigebacterium
Mycoplasma agalactiaewas studied using RNA sequencing
approach and 1553 differentially expressed genee detected 24 h
post infection. The majority of differentially exgssed genes
belonged to cell cycle chemokines, pro-inflammatoyyokines and
genes involved in lipid metabolism. Bioinformatioadysis of 359
putative target sites for mammary gland express&Nms revealed
polymorphic miRNA target sites for bta-miR-199b99h-5p, and -
361 in thelL1B gene and for -miR-126 in th€YP11B1gene.
Graphical integration of different types of datalXairyVis platform
allowed identification of genomic regions with heghnumber of
potential functional elements that deserve furtleperimental
analysis. The newly developed MEC line and intagnatof
bioinformatics tools into DairyVis data base représa promising
methodological support for further research in fileéd of lactation
biology.

Key words lactation, mammary gland biology, QTL, RNAIi, RNA
sequencing, stem cell, visualisation of genomiadat
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PARTITIONING OF GENETIC TRENDS BY ORIGIN IN
CROATIAN SIMMENTAL CATTLE

Marija SPEHAR?, Zdenko IVKIC?, Vesna BULL?, Zdravko
BARAC?, Gregor GORJANE

Croatian Agricultural Agency?University of Ljubljana, Biotechnical Faculty, Arain
Science Department

Corresponding authoMarija SPEHAR , +38513903176; mspehar@hpa.hr

The objective of this study was to partition gendtend for milk

(protein yield) and meat (net daily gain) traits the origin of

selection in Croatian Simmental cattle. In orderet@luate overall
genetic trend, breeding values were averaged byaheof birth and
origin. Origin was defined as a country where atimas initially

registered. Overall genetic trend for protein yields positive. The
relative effect of three origins on the overall ggntrend for protein
yield was 43.5% for Germany, 33.9% for Croatia, &®1% for

Austria at the end of analysed period. Geneticdtifen net daily gain
was also positive. The Croatian and German panrttibad large
contribution to the overall genetic trend, whileahpartition was
attributed to the Austrian origin. At the end ofabysed period, the
relative effect of these three origins on the oNeganetic trend for
net daily gain was 57.0% for Croatia, 38.5% for i@any, and 4.5%
for Austria. Selection work originated from Austri€roatia, and
Germany had effect on genetic trend in Croatiae®©tinigins did not
contribute notably to the overall genetic trendoth traits.

Key words genetic trends, origin, protein yield, net dajbin,
Simmental cattle
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GENETIC PARAMETERS AND INBREEDING DEPRESSION
OF LITTER WEIGHT IN PANNON WHITE RABBITS

Istvan NAGY}, Janos FARKAS Szilvia ONIKA-SZVATHl, Istvan
RADNAIY, Zsolt SZENDR)!

University of Kaposvar

Corresponding authorstvan NAGY +36-82-505-800; +36-82-320-167;
nagy.istvan@ke.hu

Genetic parameters and inbreeding depression wsimated for
litter weight at day 21 of a synthetic Pannon Wiébkbit population
selected as a closed population since 1992. Tlefitlatconsisted of
15652 kindling records of 3711 rabbit does (mate®33 bucks)
collected between 1992 and 2009. The total numbanimals in the
pedigree file was 4804. REML and BLUP proceduresevagpplied
using repeatability animal model (VCE and PEST vgafe). The
estimated narrow sense heritability for litter waigwas low
(0.08:0.01). The estimated permanent environmental effelcbwed
higher relative importance compared to the additjeeetic effects
(0.13:0.01). Analyzing the inbreeding depression simatausly for
all parities, increasing the inbreeding coefficiéyt 10% had small
positive effect on litter weight (0.028 kg) but testimate was not
significant (p=0.30). When the inbreeding depressi@as estimated
by parities small depressions (-0.023, -0.045 a&nh@21 kg) were
found for the 2-% parity groups but the estimates were not
significant (p=0.59, 0.23 and 0.61, respective@h the contrary a
significant positive effect was observed for tiephrity (0.198 kg;
p=0.01). The small positive estimate estimatediat' parity (0.033
kg) was not significant (p=0.39).

Key words rabbit, genetic parameter, inbreeding depressiter,
weight
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INBREEDING AND ITS EFFECT ON PERFORMANCE
TRAITS IN AUSTRIAN MEAT SHEEP

Lina MAXIMINI*, Alexander MANRIQUE-GOMEZ, Birgit
FUERST-WALTL

University of Natural Resources and Life ScienBepartment of Sustainable
Agricultural Systems, Division of Livestock Sciengenna

Corresponding authortina MAXIMINI  +431476543252; Fax +431476543254;
lina.maximini@boku.ac.at

The aim of this study was to evaluate the levahbfeeding of meat
performance tested herd book sheep in Austria angvaluate the
effect of individual inbreeding on growth and CTolfgputer
tomography) scan carcass traits. Performance d&&14 records,
five breeds: Merinoland, Suffolk, Texel, German ¢klaeaded Meat
sheep, Jura) were collected in the years 2000-20h@ traits
analysed were live weight and average daily gainyell as traits of
body frame, back fat and eye muscle area, all medsan live
animals with CT. Inbreeding coefficients (F) weedctlated with the
software PEDIG. F was nested within breed testeal imxed model
using ASReml. Levels of inbreeding were low wihF of 1.5-3.1%.
Only few traits were significantly affected by ieeding. Both
positive and negative effects were found. The &fegere small,
most often nonlinear and vary across breeds. Idiitgeand its
effects on performance traits do not seem to bissre in Austrian
meat sheep populations at the moment. However, torarg and
further analyses are recommended.

Key words carcass traits, growth traits, CT scanning, actoged
analysis, inbreeding depression
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MITOCHONDRIAL DNA DIVERSITY IN WILD BOARS
FROM THE ISTRIA AND CRES ISLAND

Vlatka CUBRIC CURIK*, Marina ATLIJAL, Nikica SPREM, Ino
CURIK!

! Department of Animal Breeding, Faculty of AgricaituUniversity of Zagrel?,
Department for Fisheries, Beekeeping and Specialagyy, Faculty of Agriculture,
University of Zagreb

Corresponding authorVlatka CUBRIC CURIK , +38512394008; +3852393947;
vcubric@agr.hr

The aim of study was to analyze the nucleotide rditse of
mitochondrial DNA control regionGQR-mtDNA) of 33 wild boars
hunted in Istria and Cres Island (Croatia) in orderprove the
presence of clade E2 haplotypes outside the Itdfianinsula and
Sardinia. Outside of Italy haplotypes from cladetae been found
only in Istria (Pupcina Cave) on archaeological glas dating to
9000 years BC. Among 21 haplotypes found on a 428dxuence
fragment representing European wild boars, with 22fuences
additionally retrieved from the GeneBank, our wikdars were
assigned in two haplotypes classified in clade B&o wild boars,
from Oprtalj and GroZnjan, were distributed in thaplotype H2
while the other 31 samples were distributed inttaplotype H6. On
the analyzed fragment, observed haplotypes were (fiveC at
15714 and 15758) and one—fIC at 15758) transversions remote
from the reference sequence reported in the GenBamiter
accession number AJ002189 (Ursing and Arnason, )198& H2
and H6 haplotypes were both previously found inodpaan wild
boars, most frequently in haplotypes from Portugiatl Spain. In
conclusion, the results obtained were concordarthéohypothesis
that clade E2 haplotypes are indigenous to Italg &ardinia.
According to the maternal origin, the Istrian ance<Island wild
boars are close to the Gorizia region (north-etady)l population as
well as to wild boars from Portugal and Spain.

Key words wild boar, mitochondrial DNA, nucleotide divensit
Istria region, Cres island
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USE OF MITOCHONDRIAL DNA ANALYSES IN
VERIFICATION OF THE
LIPIZZAN HORSE PEDIGREE

Mato CACIC?, Vlatka CUBRIC CURIK, Mirjana BABAN?,
Zdravko BARAC!, Ino CURIK?

! Croatian Agriculture Agency? University of Zagreb, Faculty of Agriculturg;
University of J. J. Strossmayer in Osijek, Facoltgriculture

Corresponding authovato CACIC +38513903187; mcacic@hpa.hr

The Lipizzan horse, established in 1580 in Lipisagne of the most
famous horse breed in the world. To verify the antltity of
maternal lineages in Lipizzan horses we analyzedtermal
segregation of the nucleotide sequence of the hmtodrial control
region (D-loop mtDNA) (nt 15476 — 15834) througte thedigree.
The analyses were done for 258 Lipizzan horses lsahpainly in
Croatia, State stud Lipik (40), State stbdkovo (59) and private
farms (129) as well as in Bosnia and HerzegovitateStud Viijak
(19). Out of 24 analyzed mare lines we have fouBdd#ferent
haplotypes. On a very long pedigree, tracing upggenerations, we
found inconsistency (18.2%) in the maternal sedgregaln several
cases we were able to reconstruct the history aiginoof the
pedigree errors. Here, for populations with complegdigree
structure, we demonstrated the usefulness of tim: jotDNA and
pedigree segregation analyses in tracing pedigreerse and
maintenance of reliable herd book identification.

Key words Lipizzan, mitochondrial DNA, pedigree error, maiz
lineage
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ANALYSIS OF THE RELATIONSHIPS BETWEEN TYPE
TRAITS AND LONGEVITY IN CROATIAN SIMMENTAL
CATTLE USING SURVIVAL ANALYSIS

Sonja JOVANOVACH*, Nikola RAGUZ

*Josip Juraj Strossmayer University of Osijek, Facof Agriculture

Corresponding authorSonja JOVANOVAC, +38531224222; jsonja@pfos.hr

Survival analysis with a Weibull proportional hagsirmodel was
used to evaluate the effect of linear type traitstioe longevity in
Croatian Simmental cattle. The data set consistéj2d2 registered
Simmental cows that first calved from 1997 to 2008agevity was
defined as the number of days between first calmgulling or
censoring. Cows alive at the end of the study @3.@ere treated as
right censored. Type information consisted of I#dir type traits
(with a nine-point scoring range) scored in thetflactation Linear
type traits were classified into four groups: mdadty, size traits,
form traits and udder traits. The Weibull modellinted the time-
independent effects of age at first calving, clessiregion and each
type trait. The results showed a significant effefcl2 type traits on
longevity. Among the form traits, low angled pasteand extremely
straight rear leg side view showed almost 2.0 titmgher culling
risks than normal posture. Cows with higher scofes the
muscularity were at higher culling risk levels cargd to lower
scores. In the group of size traits, only rump hegnd body depth
had significant impact on longevity. Lower scores fore udder
length were associated with lower risk of cullimg.contrary, cows
with lower scores for udder depth, suspensory liggamrear udder
length and teats thickness had higher probabilitguling than the
animals with higher scores.

Key words Simmental cows, longevity, linear type traitspvéval
analysis
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GENETIC PARAMETERS OF GROWTH TRAITS FROM A
JOINT EVALUATION OF PUREBRED AND CROSSBRED
PIGS

Henrietta NAGYNE KISZLINGER, Janos FARKAS Gyorgy
KOVER?, Szilvia ONIKA-SZVATH!, Istvan NAGY

University of Kaposvar

Corresponding authorHenrietta NAGYNE KISZLINGER , +36-82-505-800; Fax:
+36-82-320-167; kiszlinger.henrietta@ke.hu

Authors analyzed average daily gain and lean meaeptage of the
Pietrain (Pi), Duroc (Du) and their cross (PixDRjetrain (Pi) and
Hampshire (Ha) and the cross (PixHa) using theonatidatabase for
the period of 1997-2010. The heritability estimdmsaverage daily
gain (0.20+0.02, 0.2440.02, 0.25+0.03, 0.37+0.08780.02 for Pi,
Du, PixDu, Ha, PixHa, respectively); and lean meatcentage
(0.17£0.02, 0.15+0.02, 0.13+0.02, 0.22+0.06, 0.20200r Pi, Du,
PixDu, Ha, PixHa, respectively) were low. Genetiorrelation
between the purebreds and the crossbreds rangednfrederately
high to high for average daily gain (0.93+0.15,53®.12, 0.56+0.14,
0.751£0.12) and from moderate to moderately high l&an meat
percentage (0.65+0.16, 0.56+0.16, -0.38+0.17, M48¥) for Pi —
PixDu, Du — PixDu, Ha — PixHa, Pi — PixHa, respesiii. Based on
the results the selection of the purebred parentsrbssbred pigs can
be based on the performance of their purebred hmgedlues of
average daily gain. On the contrary for lean mestcentage the
crossbred breeding values of the purebred pigsatso be used to
select the best purebred pigs for crossing.

Key words pig, genetic correlation, daily gain, lean meaitgent,
purebred, crossbred
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ECONOMIC IMPORTANCE OF THE TRAITS FOR SLOVAK
PINZGAU BREED REARED IN DAIRY AND COW-CALF SYSTEM

Emil KRUPA*, Zuzana KRUPOVA, Marta ORAVCOVA, PetBOLAK, Jan
TOMKA

Animal Production Research Centre Nitra
Corresponding authorEmil KRUPA , +42137654632&rupa@cvzv.sk

The bio-economic approach was used to calculatecgniz weights for
twelve production (dairy and growth), functionabazarcass traits of Slovak
Pinzgau cattle raised in dairy (A) and cow-calf @)stem. The breeding
heifers for own herd replacement with ten reproiductycles at maximum
was produced. The sale of surplus male and fenades was assumed after
finishing of weaning period in both systems. Milkoguction is with quota
limited in Slovakia, but the quotas limits arerillifig up if the whole dairy
population is taken into account. In the systemth® base price per milk
value was corrected according to the fat and pratentent and somatic cells
count. The marginal economic weights were calcdlags the numeric
derivation of the profit function. Marginal valuewere standardized
(multiplied by the genetic standard deviation o thppropriate trait) and
expressed as relative values (percentage prophriibie marginal economic
weight for milk yield (+0.20 €) and for dressingrpentage (+0.39 €) were
the lowest in both systems. The highest margimglortance was found for
production lifetime of cows in system A (+69.26 &€ year and cow), and in
system B (+52.55 € per year and cow), respectivElynctional traits
achieved the highest marginal values in both systeBut the relative
economic values for the functional traits complegresent only 37.04% in
system A, and 73.52% in system B, respectively. Tmeportion of
functional, production and carcass traits complexas 37.04 : 62.73 : 0.23
in system A, and 73.52 : 26.07 :0.41 in system Be Thighest relative
economic importance was observed for the 305 d pritkluction (37.70%)
in system A and yearling weight (25.35%) in syst@n respectively.
Subsidies in the calculations were of positive @ffen the profitability in the
system B but it was not sufficient for positive fitability in the system A.
The system A achieves negative profitability iresfve on assigned
subsidies. The system B has positive profitabditgr accounting subsidies.

Key words:economic weights, Pinzgau breed, dairy system;calf\system
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GENETIC PARAMETERS OF CONFORMATION TRAITS IN
BROWN, SIMMENTAL AND HOLSTEIN BREED CALVES IN
SLOVENIA

Betka LOGAR, Miran STEPEE, Klemen POT@NIK 2

! Agricultural Institute of Slovenia, Animal Scieri@gepartment? University of
Ljubljana, Biotechnical Faculty, Zootechnical Depraent

Corresponding authoBetka LOGAR+386 12805130; +38612805255;
betka.logar@kis.si

Conformation traits of Brown, Simmental and Holstereed calves
were studied to estimate the genetic and envirotahgrarameters
using data from two classification systems. Calvese classified in
the period 2000 — 2010 between the age of one tay4. Beside the
chest girth as a measurement in cm five traits veemed. At the
beginning, the traits such as muscularity, formgybalepth, body
length and width were scored on the scale from3 ¢o 1 to 9 while
in the year 2008 the system of classification cledng scores from 1
to 5 for all traits. Due to high variability of theata their thorough
cleaning and homogenisation was required. Uni- dihriate
analyses using animal model methodology were peddr The
effects of technician by year of classificatiorgsdification age class,
birth season in months by years were treated as faad the herd by
year of classification and additive genetic effems random.
Heritability estimates for data from the new clfisation system are
rather higher (0.05-0.29) than those from the ofdgtesn. Genetic
correlations between estimates of two classificatigstems are very
high, i. e. in a range from 0.74 to 0.97, whichidates a strong
genetic relationship between the old and the newtesy of
classification. The only exceptions were form ar@typ depth in
Simmental breed. In the chest girth the estimatdwentability from
0.16 to 0.27 were obtained.

Key words cattle, conformation traits in calves, geneticapaeters,
classification systems
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IMPROVING THE FINAL LIVEWEIGHT AND GROWING
ABILITY OF TETRA-H A DUAL PURPOSE CHICKEN TYPE
BY USING A NEW EXPERIMENTAL SIRE LINE

A. ALMASI 1, Z. UTO!, A. ORBANZ, T. FULOP?, P.O. KUSTOSNE',
G.Miusits t, P.HORN?

*Faculty of Animal Science, Kaposvar UniversitBabolna Tetra Ltd, UraiGjfalu,
Hungary

Corresponding authorAnita ALMASI , +3682505800almasi.anita@ke.hu

Our study was carried out with the pure, crossed matiprocal
crossed offspring of TETRA-H hybrid, a coloured vglgrowing
broiler genotype which was developed in the 1988%sBabolna
TETRA Ltd. In this project the potential of a nesmproved sire line
was also investigated. Experiments were carriedimihe Poultry
Test Station of the Kaposvar University in 2008041@. In the first
stage, growing ability of TETRA-H and a commerc@ggnotype
(standard control=Shaver Redbro) had been compharedages two
and three thd.L line, which was previously used as sire line, the
newly selected sire Lin&EE, and the offspring came from the
combination of those lines have been centrallyetesh total number
of 6453 birds were used. The following traits wereestigated: live
weight, body composition evaluated by CT, carcagddy meat
quality, etc. The positive impact of the newly deped sire line
(EE) in their offspring was confirmed. Lower slaughtegight of the
F, offspring has improved by 10.1-10.8%, making thewly
developed hybrid highly competitive on the marlkatrthermore, the
crossing method was incompetebt (XxEEQ or EEZXLL Q) in the
birds live weight and growing ability.

Key words slow growing broiler, pure lines and crossed mffsg,
liveweight, body composition, meat quality

19t Animal Science Days, Primosten, Croatia, 19th — 2314 September 2011

57



Breeding and genetics

CLUSTER ANALYSIS ON ACROSS COUNTRY GENETIC
CORRELATIONS FOR CONFORMATION TRAITS IN
HOLSTEIN CATTLE BREED

Mara BATTAGIN™, Flavio FORABOSC® Mauro PENASA,
Martino CASSANDRO

1 Department of Animal Science, Padua Universityit@rbull Centre, Uppsala

Corresponding authoMara BATTAGIN +390498272779;
mara.battagin@studenti.unipd.it

The aim of this paper is to investigate across trgugenetic
correlations of conformation traits of 21 Holstéiulls’ populations,
using cluster analysis. Data consisted of acroastcp genetic
correlations of 18 conformation traits estimatedliterbull for the
April 2011 routine genetic evaluation. For clustanalysis, the
distance measure jjdbetween countries i and j was calculated as
d;=1-rG%, where rG is the genetic correlation between countries i
and j. Traits showed different mean distances withlowest value
for udder depth (0.062) and the highest for locaomo{0.441). For
traits with similar definition further investigatiois needed to
understand differences within cluster. Also, motterdgion needs to
be paid to countries that define or record traitfeiently from what

is suggested by World Holstein Friesian Federation.

Key words conformation traits, dairy international evaloati
genetic correlations, cluster analysis
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RUNS OF HOMOZYGOSITY REVEAL GENOME-WIDE
AUTOZYGOSITY IN THE AUSTRIAN FLECKVIEH
CATTLE

Maja FERENCAKOVIC*, Edin HAMZIC?, Birgit GREDLER, Ino
CURIK?, Johann SOLKNER

! Department of Animal Science, Faculty of AgriawfWniversity of Zagrel?,
University of Natural Resources and Life Sciendesia, Department of Sustainable
Agricultural Systems, Division of Livestock Science

Corresponding authoiMaja FERENCAKOQVIC , +38512393660;
mferencakovic@agr.hr

Runs of homozygosity (ROH) are recognized as piateimbreeding
measure in studies on humans. Inbreeding coeffeidarived from
ROH (Fron) measure proportion of the genome arranged in long
homozygous segments and highly correlate with tlileseved from
pedigree (Rg. From that we assumed that ROH represent an
alternative to pedigree inbreeding levels in stadi@ animals too,
because pedigree can be incorrect, incomplete andnot fully
explain what happened in meiosis. To confirm ownfise we used
pedigree and genotype data from 500 Austrian duaipgse
Simmental bulls to determine correlation betwegguFand Feq
ROH were obtained using Fortran 90 software crebyeithe authors.
Proportions of genome in ROH were calculated fogtas of ROH

of >1, >2, >4, >8 and >16 Mb. Pedigree data weralyaed and
inbreeding coefficients for complete pedigree,4f and five
generations (fsg9 were calculated using ENDOG software. We
found low Regr and Fegs (Means of 1.5% and 0.9%) whiledr for
segments >1Mb suggested much higher values (9.88aiting old
inbreeding that can not be traced using pedigrdee Thighest
correlations were found betweegdg calculated from ROH of length
>4AMb and Feqr (0.68) that is consistent with studies on humaiis.
conclude that inbreeding coefficients derived fr®&@H are useful
for measuring levels of inbreeding in cattle, besgalROH are not
subject to mistakes as pedigrees and calculati@aefrom those.

Key wordsinbreeding, runs of homozygosity, genome-wide
autozygosity, pedigree, cattle
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HOW TO USE LESS MARKERS IN ADMIXTURE STUDIES?

Anamarija FRKONJA, Birgit GREDLER, Urs SCHNYDER, Ino
CURIK 3, Johann SOLKNER

University of Natural Resources and Life Sciendesiva, Department of Sustainable
Agricultural Systems, Division of Livestock ScientQualitas AG, Zugd University
of Zagreb, Faculty of Agriculture, Department oféstock Sciences

Corresponding authorslohann SOLKNER, +431476543271; +431476543254;
johann.soelkner@boku.ac.&namarija FRKONJA , +431476543258;
+431476543254anamarija.frkonja@boku.ac.at

Swiss Fleckvieh has been established from 1970 @srgosite of
Simmental and Red Holstein Friesian cattle. Breeohposition is
currently reported based on pedigree informatiariormation on
ancestry informative molecular markers potentigitpvides more
accurate information. For the analysis Illumina Bev SNP50
Beadchip data for 495 bulls were used. Markers setected based
on difference in allele frequencies in the purepatons, using &

as an indicator. Performance of sets with decrgasiamber of
markers was compared@ihe scope of the study was to see how much
we can reduce the number of markers basedsptoFget a reliability
that is close to that with the full set of marke@n these sets of
markers hidden Markov models (HMM) and methods used
genomic selection (BayesB, partial least squargsession, LASSO
variable selection) were applied. Correlations dfmiture levels
were estimated and compared with admixture leveiseth on
pedigree information. &+ chosen SNP gave very high correlations
with pedigree based admixture. Only when usingrégb48 SNP with
the highest Er, correlations dropped to 0.92 and 0.90, respdgtive

Key words:admixture, Swiss Fleckvieh, breed composition, AIM
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EFFECTS OF STEAROYL-CoA DESATURASE 1 AND
STEROL REGULATORY ELEMENT BINDING PROTEIN
GENE POLYMORPHISMS ON MILK PRODUCTION,
COMPOSITION AND COAGULATION PROPERTIES OF
INDIVIDUAL MILK OF BROWN SWISS COWS

Alice MAURMAYR?, Cinzia RIBECA, Alessio CECCHINATG,
Mauro PENASA, Massimo DE MARCH{, and Giovanni
BITTANTE?

'Department of Animal Science, University of Padova

Corresponding authorAlice Maurmayr +39 049 827 2614; +39 049 827 2633;
alice.maurmayr@studenti.unipd.it

Associations between stearoyl-CoA desaturéSED] and sterol
regulatory element binding proteiSREBP-) gene polymorphisms
and milk production, composition (fat, protein, arabkein content),
acidity (pH and titratable acidity) and coagulatjmmoperties (MCP),
namely rennet coagulation time (RCT, min) and diminess (g,
mm) were investigated on individual Brown Swissknih total of
294 cows from 16 herds and progeny of 15 sires welesampled
once. The additive effects &CD and SREBP-1genotypes on the
aforementioned traits were analyzed through Bapdgi@ar models.
The SCD gene was associated with protein content, caseitenb
and 8, Lower protein, casein andp,avas observed for milk yielded
by SCDV than A cows, whereas for other traits the effeas trivial.
Animals carrying the L allele dSREBP-1showed higher fat content
than animals carrying the S allele. These resultgast a possible
use of these loci in gene-assisted selection pragrdor the
improvement of milk quality traits and MCP in Brov8wiss cattle,
although large scale studies in different breedsegquired.

Key words stearoyl-CoA desaturas8CD), sterol regulatory element
binding protein SREBP-}, coagulation property, milk production
traits
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USE OF SNP MARKERS WITHIN THE FAT MASS AND
OBESITY-ASSOCIATED (FTO) GENE TO VERIFY
PEDIGREES AND DETERMINE HAPLOTYPES IN

PATERNAL HALF-SIB FAMILIES OF SLOVENIAN
SIMMENTAL CATTLE

Dasa JEVSINEK SKOR, Tanja KUNEJ, Andrej RENCELJ,
Andrej RAZPET, Peter DOV, Silvester ZGUR NeZzika
PETRICY, Martina PLANINC, Spela MALOVRH, Milena

KOVAC?, Simon HORVAT"?

University of Ljubljana, Biotechnical faculty, Depaent of Animal Sciencé,
National Institute of Chemistry, Ljubljana

Corresponding authorbasa JEVSINEK SKOK, +38613203867; +38617241005;
dasa.jevsinek.skok@bf.uni-lj.si

The objective of this preliminary study was to iiBhSNP markers
within the FTO gene for evaluation of pedigree data accuracy and
determination of haplotypes in paternal half-siimifees of Slovenian
Simmental cattle. Out of 23 polymorphic SNPs idigdi ten most
informative SNPs for genotyping 31 sires and 5@-&iéil progeny
were used. The ATLAS program was used for patertesting.
Haplotype analysis revealed three haplotype blogke effect of
SNPs “ex2 T>C” and “int2 indel*>T” was significantin three
correlated carcass traits: live weight at slaugkier 0.03), carcass
weight P= 0.038), and lean weighP£ 0.048). TheFTO gene can
thus be regarded as a candidate for the markestedsselection
programs in our and possibly other populations afttle. Future
studies in cattle might also reveal novel rolesthef FTO gene in
carcass traits on livestock species as well ag$aticontrol in other
mammals.

Key words:cattle, growthFTO, SNP, haplotype
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THE EFFECT OF MYOGENIC FACTOR 5 POLYMORPHISM
ON THE MEAT QUALITY IN CHINESE Bostaurus

J. A.UJANY, L. S.ZAN"*2 H. B. Wand 2 S.A. UJAN’

! College of Animal Science and Technology, North&&sE University, Yangling
National Beef Cattle Improvement Centre, Yangffr@pvernment Sachal Sarmast
College Ranipur, Shah Abdul Latif University, Khpir

Corresponding authort. S .ZAN, + 86-29-87091247; +86-29-87092614;
zanls@yahoo.com.cn

In the present study, we evaluated polymorphisimpdgenic factor
5, involved in growth and meat quality traits. B&sen PCR-SSCP
technology, a novel missense substitution SNP ksingcleotide

polymorphism) g.1142 A > G was identified in théram1 region of
the MyF -5 gene, it causes an amino acid substitytt*Glutamine/

Glycine'*3. Allele frequencies, gene heterozygosity, effextillele

number and polymorphism information content of tlogine MyF -5

SNP in three population breeds were determineceaaltliated by the
x2 test. Results showed that the polymorphism 8istion was not
similar in all of the three Bos taurus breeds, thenotype

distributions of two cattle breeds Jia xian red &ahyang did not
agree with Hardy—Weinberg equilibrium (P < 0.01ypeobreed
Qinchuan did not deviate significantly from HardyeWwberg

equilibrium (P > 0.05). The A/G allelic frequenciesthese breeds
were 0.797/0.202, 0.770/0.229, 0.863/0.136 respedgti The

genotype frequencies in Jia xian red and Nanyarttjechreeds
showed moderate diversity (0.25< polymorphism infation content
<0.5). Furthermore, least squares analysis revesadgificant effects
of genotype on intramuscular fat, rib area and watéding capacity
in 510 individuals (P < 0.05). Our result suggektt A1142G SNP
can be used as an efficacious genetic marker fat meality traits in

native Chinese cattle breeds (Bos taurus) but enfarge number of
animals are required for Marker assisted selection.

Key words:allelic frequencies, Chine®os taurus myogenic factor
5, meat quality, single nucleotide polymorphism
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PEDIGREE ANALYSIS OF SLOVAK PINZGAU BREED

Ondrej KADLECIK*, Radovan KASARDA, Ivan PAVLIK, Eva
HAZUCHOVA

Slovak University of Agriculture in Nitra

Corresponding authotOndrej KADLE CiK, +421 37 6414 291;
ondrej.kadlecik@uniag.sk

The aim of the study was to assess genetic vatiahil Slovak
Pinzgau breed using pedigree analysis. The wholpulption
consisted of 8311 individuals of that 2399 livingraals (2373 cows
and 26 sires) in the reference population. Pedig@apleteness,
parameters based on probability of identity by dascand gene
origin was analysed. The mean inbreeding levelha teference
population was low 0.57%, mean individual increasenbreeding
0.25% and average relatedness 1.17%. A total Féttiee founders
and 51 effective ancestors were found in the refargresp. 257
effective founders and 103 effective ancestors e twhole
population. The number of 21 effective ancestorlarpd 50% of
diversity in the reference and 51 in the whole pafan. The results
demonstrate need for better monitoring of popumatimd can be
implemented in preparation of the strategy for digwment of breed.

Key words Pinzgau cattle, pedigree analysis, genetic dityers
inbreeding, relatedness, probability of gene origin
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PHENOTYPIC RELATIONSHIPS BETWEEN LONGEVITY
AND UDDER CONFORMATION TRAITS IN THREE
HUNGARIAN HOLSTEIN-FRIESIAN HERDS

Szilvia SZOGI, Arpad BOKOR, Istvan HOLLO

Kaposvar University Faculty of Animal Science

Corresponding authorSzilvia SZOGI +36304689215 szogi.szilvia@ke.hu

The phenotypic relationships between udder conféomaype traits
(fore udder attachment, rear udder height, reareudddth, teat
length, fore teat position, rear teat position,t@nigament, udder
depth and udder as a main type trait) and longefiy621 Holstein
cows from three different Hungarian herds were yael. This study
aimed to examine which udder type trait had ancéfen the
longevity. Longevity trait was defined as the numbemilking days
from first calving to culling, which is the effeeé number of milking
days. Phenotypic correlation was analyzed usingsBaacorrelation
and a general linear model was used in order ttyzmahe effect of
investigated udder traits for the longevity. Alladyred traits showed
a moderately negative correlation (r=-0.5-0.11hvdéngevity except
for rear udder width (r=0.37). The udder depth, iber udder width
and the rear teat placement had significant effadhe longevity. In
case of udder depth and rear teat placement thes cwith
undesirable points had longer productive life. lar study the
examination was restricted to three Hungarian hsodthe received
results are only preliminary. Additional analysew ausing further
statistical methods would be necessary to explais bpposite
connection between the longevity and the most utidés.

Key words:longevity, Holstein-Friesian, udder traits
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THE T945M SINGLE NUCLEOTIDE POLYMORPHISM OF
THE BOVINE LEPTIN RECEPTOR GENE IN POPULATION
OF SLOVAK SPOTTED BULLS

Anna TRAKOVICKA, Nina MORAWIKOVA", Martina
MILUCHOVA

Slovak University of Agriculture in Nitra, Departreof Animal Genetics and
Breeding Biology

Corresponding authoMNina MORAV CIKOVA +421 37 6414 295;
nina.moravcikoval@gmail.com

The objective of this study was detection of DNAymeorphism of

the leptin receptor gene using the polymerase chagrction-

restriction fragment length polymorphism (PCR-RFLFhe SNP

T945M, which maps on bovine chromosome 3 at then & of the

leptin receptor sequence and corresponds to a iowtah the

intracellular region of the functional protein, wako analyzed. In
exon 20, a T to C missense mutation was found elentide 115,

which causes an amino acid substitution at res¥di&e(T954M). The

polymorphism of leptin receptor gene was studie@ group of 57

bulls of Slovak spotted breed. A strategy employR@R was used to
amplify 197 bp products from blood samples. Digestof PCR

products with restriction enzynmigsesl revealed two alleles: allele
Cwas 130 and 67 fragments and allele T was 93a6d 37.

Frequencies for allele C and T were 0.9737 and@R0&spectively
and TT genotype was not detected.

Key words bovine leptin receptor gene, cattle, polymorphiShNP
T945M
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RELATIONSHIP BETWEEN PRODUCTION AND
REPRODUCTION TRAITS DAIRY COWS OF SLOVAK
SPOTTED BREED

Jozef BUJKO, Juraj CANDRAK, Jilius ZITNY, Cyril HRNCAR?

! Deparment of Genetic and Breeding Biology, Slovgicultural University in Nitra,
2Department of Poultry Science and Small Animal luosly, Slovak Agricultural
University in Nitra

Corresponding authorJozef BUJKO, +421376414294]ozef.Bujko@uniag.sk

The aim this work was to evaluate relationshipsvieen production
and reproduction traits in herds of Slovak spotiezkd in the period
1990-2010 the results for 6 938 cows: milk, fat anoteins in kg and
reproduction traits: age at first, second, thirdviog and calving
interval. The basic statistic analysis were analyssing the SAS
version 9.1. In the first lactation of dairy cowmguced 4 003.5 kg
of milk, 170.9 kg of fat and 133.3 kg of proteids increase of traits
milk production in the second lactation was 11R:1 % for milk
traits. In the third lactation a slight increase timits of milk
production was achieved in comparison with the joey one, with a
range of 4.6 % - 5.6 %. Mean age at first, seconttithird calving in
data set were 945.0, 1348.3 and 1 748.6 days. afyeelength
between first and second calving was 415.5 daysahdeen second
and third calving was 408.3 days. Results of retabetween kgs of
milk by groups were higher value length calvingeiwtl in M;
(431.9 days). Correlation between evaluated tdditwilk production
and age at first calving were lower negative aratigtcally high
significant £<0.000J), scilicet between kgs of milk age at first
calving r= -0.0764 and between milk in kg with daty interval 1
(r=0.1312) and with calving interval 2 (r=0.0898gne statistically
high significant P<0.000). The analyses by the effect on age of
first calving was the highest effect of herd-yesesson R= 0.4699
and on calving interval was the highest effectaridhyears-seasorfR
= 0.1511. This work was supported by projects \MEGA No.
1/0769/09 and 1/0061/10.

Key words Slovak spotted breed, age of first calving, aavi
interval, milk production, correlation
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ESTIMATION OF GENETIC PARAMETERS FOR MILK
UREA AND MILK PRODUCTION TRAITS OF LATVIAN
BROWN COWS

Daina JONKUS*, Liga PAURA"

! Latvia University of Agriculture, Liela

Corresponding authorbDaina JONKUS +3713005707daina.jonkus@Ilu.lv

The objectives of this study were to determine #féects of
environmental and physiological factors on milkaientent (MU)
and milk production traits and to estimate heritgbi and
repeatability for MU and milk production traits. Iiyield and MU,
fat, protein, lactose, somatic cell count (SCS) fredzing point (FP)
of milk were collected from the herd control datanfi August 2008
to August 2009 from dairy herd of the Study andeagsh farm
"Vecauce" of the Latvia University of AgriculturéMilk content
parameters for total 794 milk samples were analyinedccredited
milk quality laboratory. The investigation data wascessed using a
program SPSS. Genetic parameters of MU and mdkypetion traits
were estimated by REML method using WOMBAT software
applying a repeatability animal model. The averbj¢ was 16.55
mg dL* and milk yield was 20.37 kg per test day. The ayertat,
protein and lactose contents were 4.60, 3.56 araP4, respectively.
The average SCS and FP of milk were 2.40 and nfira®2PC. Milk
productivity traits varied depending on seasontalian number and
stage of lactation (p<0.001) expected fat contaevhijch is not
affected by lactation number. MU and FP varied ddpg on
season and milking systems (p<0.001). Estimatedabdity for
MU (0.072) and FP (0.062) were low and moderate fulk
production traits.

Key words dairy cattle, genetic parameter, milk yield, urea
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GENOTYPE OF MELATONIN RECEPTOR MT1 (MTNR1A)
AND PUBERTY IN MEDITERRANEAN ITALIAN BUFFALO

Marta PALUDO, MURA M. C., LURIDIANA S., Michele
PAZZOLA, DAGA C., Giuseppe Massimo VACCA, BUA S.,
BODANO S., SANNA G. A,, Vincenzo CARCANGIU

Dipartimento di Biologia Animale, Universita de@tudi di Sassari

Corresponding authorvincenzo CARCANGIU +39079229436; endvet@uniss.it

In adult buffaloes, polymorphism of the MT1 receptgene has
shown to influence the reproductive seasonalitye @m of study
was to assess whether the polymorphism of the MTABdne may
influence puberty in Mediterranean lItalian buffalthe study was
conducted using 50 prepubertal buffalo cows thathatage of 15
months were placed into the group where there hasrtale. Estrus
detection was performed by observing estrous-behaviand

pregnancy checking by palpation per rectum and/fvrasound

between days 40 and 60 post-mating. Also of eadmadrdates of
calving was recorded. From each buffalos a blooohpéa was
collected and used for DNA extraction. PCR analyss performed
using 100-150 ng of DNA to amplify the second exoh the

MTNRAL gene. All PCR products were digested with @&nzyme
Hpal to highlight the polymorphism at position &héracterized by
a C to a T substitution) of the MTNR1A gene. Fragpyeof C and T
alleles was respectively 0.42 and 0.58 in the aealypopulation
which resulted in Hardy Weinberg equilibrium. Thengtypic

frequency was 28% for genotype C/C, 38% for C/T 34th for T/T.

The registration of reproductive data showed that first heat is
around the age of 20 months and the first calviogird 32 months.
Our data show that the genotype of the MTNR1A du®sinfluence
the onset of reproductive activity in prepubertaffélo cows.

Key words:buffaloes, melatonin receptor, seasonal reproduictio
puberty
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POLYMORPHISM OF CAPRINE SLC11A1 GENE AND
RELATIONSHIPS WITH HYGIENIC CHARACTERISTICS
OF MILK

Gianpiera PIRAS, Michele PAZZOLA, Filippo BALIA, Eamuela
PIRA, Maria Luisa DETTORI, Vincenzo CARCANGIU, Gieggpe
Massimo VACCA

Department of Animal Biology, University of Sassari

Corresponding authoMichele PAZZOLA +39079229509; +39079229592;
pazzola@uniss.it

The solute carrier family 11 member ABSLC11A) gene is
associated with resistance to infectious disedSesetic variability
of at the 3' untranslated region (3'-UTR) of theng is due to the
presence of a polymorphic microsatellites that a@ionta (GT)n
dinucleotide repeat. The microsatellite variabilégd relationships
with milk yield and composition, somatic cell coy®CC) and total
microbic count (TMC) were investigated in 260 gaaftSarda breed.
Genotyping of the upstream guanine-thymine rep@air revealed
twenty different genotypes and eight alleles (GTGI,12, GT14,
GT15, GT16, GT17, GT18 and GT19). The present stahfirmed
the high genetic variability of the Sarda goat #at the genotype of
the microsatellite at 3'-UTFSLC11Alaffected many chemical and
hygienic characteristics of milk as fat, proteid&CC.

Key words goat, milk,SLC11A1hygiene
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GEOGRAPHIC INFORMATION SYSTEMS (GIS) FOR
LIVESTOCK SCIENCE: APPLICATIONS AND CASE
STUDIES

Enrico STURARO, Giampaolo COCCA, Elisa MARCHIORI,
Maurizio RAMANZIN

Department of Animal Science, University of Padova

Corresponding authorEnrico STURARO +39(0)49 8272641; +39(0)49 8272669;
enrico.sturaro@unipd.it

In the last years the use of Geographic InformaBgstems (GIS)
software has been increasing in many scientifia@ar&nvironmental
science, ecology, biodiversity conservation and ggaghy are
specific disciplines where GIS find fundamental laggtions. Also in
agriculture and veterinary science approaches udsBi§ are
increasing, especially for environmental sustailitgband disease
monitoring. Surprisingly only few papers using Gitg livestock

science have been so far published in journalsgoicélture, Animal

and Dairy Science, according to the ISI web of Sogeclassification.
This work offers an overview on GIS applications limestock

science, taking into account pros and cons of mdiffe software and
providing some examples taken from the recentalitee. Although
literature offers examples in which GIS has beeitftrly applied in

many different branches of livestock science, thlevance of this
technology in livestock science specific journasstill modest. Its
success will probably depend upon a clear undeatstgnof the

potential applications that arise from shifting theale of analysis
from the animal/farm to the landscape level.

In conclusion, GIS techniques offer a large setapplications in
livestock science, and the use of these tools brishcouraged.

Key words:environment, geographic information system, livekto
software, spatial data
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PRODUCTION AND BEHAVIORAL TRAITS OF HONEYBEE
QUEENS FROM CROATIAN BREEDING PROGRAM

Marica Maja DRAZL**, Janja FILIPt Joso BRAJKOVE®, Mladen
KRUSELJ, Nikola KEZIC®

! Croatian Agricultural Agency? Polytechnic “Marko Maruli”, Knin, * Croatian
chamber of economy, Qtac,* Grad Zlatar;® Faculty of Agriculture University of
Zagreb

Corresponding authomMarica Maja DRAZI C +38513903125ndrazic@hpa.hr

The value of beekeeping is comparable to other calgural
productions, placing beekeeping among the most cromally
important livestock productions due to its role pollination. In
Croatia, beekeeping is based on Carniolan b&gis( mellifera
carnica), autochthonous on the whole territory of Croatidich is
dominantly used for honey production, followed bgllen and
propolis production, queen rearing and package. biges number of
queen bees annually reared in Croatia ranges ff@02 to 30.000
from 30 registered queen breeding apiaries, andaged 350
gueens in performance test per year. The aim sf ghper was to
give an overview of the main traits of Carniolaregus reared and
tested in Croatia in period from 2006 to 2010. Tdifferences
between colonies from Mediterranean and continentgiion in
colony dynamics and strength are evident, as wsll haney
production. The honey production showed high valitglwithin and
between test years in both regions. The behavidwa#s are more
consistent between these two populations. The datable
comparisons of queens within season, however witthér data
improvement, the breeding value estimation cambeduced using
currently available methods, such as BLUP Animablelo

Key words Apis mellifera carnicaqueens, breeding program, traits,
performance test
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ANALYSIS OF CONFORMATION TRAITS IN SLOVENIAN
POSAVJE HORSE

Klemen POT@NIK®, Matjaz MESAR(?

1 University of Ljubljana, Biotechnical Faculty, @echnical Department, 2
University of Ljubljana, Veterinary Faculty
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Posavje horse is a smaller draft horse mostly bir&bsavje region
which spans in Slovenia and Croatia. Slovenian deee are
organised as a breeding organization and give grgairtance to the
selection.In year 2005 new breeding program (Rus, 2005) which
provides quite strong selection on conformatioitsravas adopted.
Conformation traits of Posavje horse were analypeckcognize the
efficiency of selection. Classification of confortiaa traits started in
year 2000 in first year less than 20 horses wassiied and in the
last five years more than 60 horses were classifiadually.
Classification system includes 9 measured and #yed (on 10
points scale) traits. In our study data of 557 asr&4 stallions and
513 mares) from eleven classified years were aedly$he results
show that conformation traits characteristics amelar as for known
characteristic of Croatia population of PosavjeskorPhenotypic
trends for measured trait show that Slovenian i of Posavje
horse brings it closer towards breeding goals. areé analysis
shows that the most important environmental effe¢hebirth year,
for some traits also sex had statistical significeffect, but age at
classifying had statistically significant effectipion body length.

Key words Posavje horse, conformation traits, body measengsn
classification
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CROSSBREEDING EFFECTS OF LORI BLACK GOAT x
SAANEN ON THE SOME GROWTH & MILK TRAITS IN
QOM PROVINCE

M. Hosseini Ghomt, A. Ghazi Khani Shal, M. Kalanta?

1M.Sc Student, Islamic azad University, Saveh Braridbpartment of Animal
Science, Saveh Branch, Islamic Azad Universigricultural Research Center of
Qom

Corresponding authorSeyed Mehdi HOSEINI GHOMI,
gentelmanmehdi@yahoo.com

In this study the performance of some growth arl# traits of selected
Qomi native (Lori black) goats and Saanen x nagiwats during 2008-
2010 was compared. Growth traits was included bivéight (BW),
one-month weight (1MW), weaning weight (WW) and 6nth weight
(6MW). The milk production traits as quantitativaits were compared
in 2, 3, 4, 8 months of production period. Also the milk compiosi
traits included dry matter (%DM), fat (%F), and @ia (%P)
percentage on during of production as qualitatre@#s was compared.
There were no significant differences in sex, birgpe and genetic
group for BW. Also the effect of genetic groups TdW, WW, and
6MW was significant, while effects of sex and bitifpe on 1MW,
WW and 6MW was not significant. Also MW (Motherseight) had
no significant effect on BW, 1MW, WW and 6MW. Theesaage of
daily milk records was 0.48kg for native and 1.¥&g crossed goats.
The maximum monthly milk records in two groups wassecond
month (native: 0.64+0.05, crossed: 1.44+0.12) &edminimum was in
fifth month (native: 0.36+0.03, crossed: 0.77+0.G8PM, %F and %P
in 5" month was higher than other months in two groffects of
genetic groups on milk production and also on ayeraf %F, %DM
and %P was significant. This study showed thattbssbreeding has a
significant effect on most milk production and gtbwiraits in Iranian
native goats.

Key words Saanen goat, Qomi native goat, growth traitsk mndits
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5. PLENARY LECTURES

Quadrilateral collaboration in animal
science as a perspective for
improvement of education and
production
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QUADRILATERAL COLLABORATIONS IN THE FIELD OF
ANIMAL SCIENCE — OUTCOME AND FUTURE
PROSPECTS

Géabor MILISITS, Csaba SZABO, Melinda KOVACS, Jozsef
STEFLER

Kaposvar University, Faculty of Animal Science,

Corresponding authoiGabor MILISITS , +3682505800; +3682320175;
milisits.gabor@ke.hu

Summary

In this paper authors reviewed the history of tmernational
Symposium ,Animal Science Days” from the beginning to now.

After showing the antecedents of this scientificetireg, the places
and topics of the former symposiums were demorestrafifter

reviewing the development of this event in the |4& years,
collaborations based on the quadrilateral coopmradf the partner
universities were demonstrated. As results of tiisientific

cooperation, common publications and also the itapoe of
collaboration in the field of education were evadua For further
collaborations the fields of common interests anido athe

internationally available funding were demonstratBdsed on this
review it was concluded that “Animal Science Dayymposium
contributed significantly to the scientific and edtional life of each
partner university and the agriculture of the AMwdratic region.

The partner universities have further possibilities extend their
collaborations, but a joint lobby for creating newding possibilities
would be a great help for them.

Key words Quadrilateral partner universities, animal sc&nc
international funding, collaboration

1. Antecedents, beginning of the collaboration

It is an old experience that successful cooperataoa based on good
private relations. It is the same in the case ef ‘thnimal Science
Days” international symposium too. The initiator this regularly
organized scientific meeting was professor JanohdEmwhose
professional career spanned over the borders betWeegary and
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the present states of the former Yugoslavia. Basediis personal
connections he inspired the leaders of the unityemsnd its legal
predecessor in Kaposvar to establish the obviooperation taking
the advantage of the geographical nearness intsidenation. His
colleagues from the universities in Osijek (GordKnalik and Antun
Petrievic), Zagreb (Marijabiki¢) and Ljubljana (Slavk&epin and
Franc Habe) furthered his intentions.

At the beginning of this cooperation, colleaguesnirthe partner
universities visited each other and exchanged thegieriences in the
field of animal husbandry. At that time Yugoslawas intending to
establish big size animal farms and it was obvimusnplement the
experience of Hungary.

The other mutual point was the horse sport. Thedidaders of the
Adriatic region have become permanent participaofs the
international dressage tests, which were regulaniganized in
Kaposvar.

The direct scientific research cooperation wagesdater in order to
find solutions commonly for the different problenis animal
husbandry. The most active research fields wergdthdtry, pig and
cattle production.

2. Start of the ,Animal Science Days” symposium

From this point on only one step was needed torizgathe first
common scientific conference (International Sympuosi,Animal
Science Days”), which was organized in 1993 by BANNON
Agricultural University, Faculty of Animal Scienca Kaposvar, in
Hungary. According to the agreement of the foundsversities the
following symposiums were organized in a circulgstem. The
participating countries hosted the symposium evgear in the
following order: Hungary, Croatia, Slovenia. Afigaly (representing
by University of Padova, Faculty of Agriculture)ined to the
collaboration, the symposium was organized in efewyth year in
the same country.

The main topic of the symposium was chosen by t& hountry
every year. As it is visible imable 1, very wide area of animal
husbandry and animal production was discussed gluha last 18
years.

The scientific program of the symposium always tethrwith the
plenary lectures of each country representativethénframe of the
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main topic of the symposium. The further oral pntagons were
divided into different sections according to anirspécies or topic of
the presentations. Next to the oral presentatidss posters were

always presented during the symposium.

The official language of the symposium was the leag of the host
country and German and English in the first 9 yeBrsing this time
simultaneous translation into English was alwaysviged. In order
to simplify the organization and to improve the dewf the
symposium the official language of the symposiuns whanged to
English in 2002.

Table 1. Places and topics of ,Animal Science Days” (ASD) symposiums

Serial number

of ASD Year Place Topic
Symposium
KaDOSVAr Qualification of animal
1st 1993 p products and possibilities of
(Hungary) ) o
their quality improvement
Research and practice in
2nd 1994 Rovinj (Croatia) agriculture and food
technology
Perspectives in the
3rd 1995 Bled (Slovenia) production of various kinds
of meat
ath 1996 Kaposvar Anlma_l _productl_on, healthy
(Hungary) nutrition, environment
5th 1997 Opatija (Croatia)
Quality adjustment of
s . animal production and
6th 1998  Portoroz (Slovenia) products to the European
Union standards
The present situation and
Balatonfsldvar tasks to be accomplished in
7th 1999 (Hungary) animal production prior to
gary entry into the European
Union
8th 2000  Osijek (Croatia) Animal products and

human health
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Meat and milk production of

9th 2001  Radenci (Slovenia) the future

Environment friendly and
10th 2002 Pécs (Hungary) EU conform animal
husbandry

Competitiveness of
livestock production during
the process of the EU
integration

11th 2003 Pore¢ (Croatia)

Animal production
according to ecological,
ethological and ethical
norms

12th 2004 Bled (Slovenia)

Husbandry, food and
environment. The new
challenges of the animal
science

13th 2005 Padova (ltaly)

Future trends of research

14th 2006 Lillafured (Hungary) on food quality and safety

Recent advances and
15th 2007 Osijek (Croatia) future priorities of animal
product quality in EU

Sustainable Farm Animal

16th 2008  Strunjan (Slovenia) Breeding

Priorities for the European

Abano Terme h -
animal production in a

17th 2009

(Italy) global market
. Possibilities and
18th 2010 (Ifjtjpnzse\llr?/; deliminations of extensive

animal husbandry

Thanks to this change the discussions after theeptations were
ever intensiver and therefore the professional namze of this
symposium became also higher. From this time fomghsymposium
provided a very good opportunity for the PhD studdén make oral
presentations in English language and to take mpare actively in
the discussions.
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3. Current situation

Because of the relative low number of participdatsout 80 in every
year) very good partnerships and friendships weodved between
the participants from different countries and ursities. Based on
these friendships and common interests many cotipesawere
started between the participating universitieshim last years. In the
field of research many experiments were carriedrotite rabbit and
poultry breeding in the cooperation of the Kaposwad Padova
universities. These experiments were mainly focusedhein vivo
determination of body compositioM(lisits et al, 1999) and later on
animal welfare in rabbit breedin@rincz et al, 2008;Dalle Zotte et
al., 2010; Szend$ and Dalle Zotte 2011) and on the practical
applicability of thein vivo determination of egg composition in
poultry breeding Dalle Zotte et al 2011). These common projects
have used the very good experimental infrastrucamaein vivo egg
and body composition analysis (by means of comptot@ography)
in Kaposvar and the high quality laboratory backigih for meat
sample analysis in Padova.

The laboratory background of the Kaposvar Univgrstoften used
in the cooperation with the Josip Juraj Strossmayeiversity in
Osijek (Croatia). From the chemical analysis ofaté#nt samples the
determination of fat and fatty acid content of eifint meat samples
was realized in common publication&rélik et al., 2004, 2006).

In the field of the statistical data analysis caagiens are based on
the knowledge of the colleagues at the Universify Zagreb
(Croatia). A lot of production data originated froMungarian
databases were analyzed with their héliady et al, 2009, 2010).
Some pedigree analyses and inbreeding examinatiers also done
in the frame of these cooperatiofs(kas et al, 2007).

In the field of the genetic studies cooperationsveen Croatia and
Slovenia were also observaeofocnik et al, 2006, 2009).

The cooperation between Italy and Slovenia canlisemwed in the
field of cattle breeding. The common research ¢ai$ed on the study
of feeding and social behaviour of fattening Cikaugg bulls.

In a trilateral cooperation between Croatia, Itahd Slovenia milk
production is also represented as common reseatehest of the
partner universitiesGantner et al 2009a). Similar research works
were done also in Croatian-Slovenian collaborati@antner et al
2009b, 2010).
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The possibility in the ERASMUS program and alsosome other
bilateral agreements is frequently used for exchategchers and
researchers among the participating universitiefie@gues are often
invited to be a speaker at conferences or to gacutes for
colleagues and/or students in specific topics atesof the partner
universities.

4. Common publications

Due to the intensive cooperations between the qgisating
universities a lot of common publications were appd in different
high quality scientific journals Acta Alimentaria Annales de
Zootechnie, Applied Animal Behaviour Science, Jaluof Animal
Science, Livestock Science, Meat Science, WorldhiR&zience,
etc), and in international conference proceedinggor{d Rabbit
Congress, International Congress of Meat Scienat Bechnology,
European Symposium on the Quality of Eggs and EggluRts,
European Symposium on the Quality of Poultry Mett). In Table
2. the number of common publications at the AnimakeBSoe Days
Symposiums is summarized covering the 18 year®risdf this
cooperation.

From this table it is well visible that — due te@tbommon historical
background and very similar languages — the codperdetween
Croatia and Slovenia was the most active. Some compapers
were published also from the cooperations betweevata and
Hungary and Hungary and Italy, but the cooperaltietween Croatia
and Italy, Hungary and Slovenia and Italy and Stiaecould be
more active in the future.

The average number of contributions — without pneséons of the
plenary sessions — was 38.9 at the ASD confereincése last 18
years Figure 1). The number of contributions was mainly between
30 and 50 irrespectively of the organizing country.spite of the
natural fluctuations around the mean value, eveddecy can not be
observed regarding to country preference (P>0.0%)e lowest
number of contributions (21) was presented in 1986jle the
highest (73) in 2009.
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Table 2. The number of common publications at the Animal Science Days
symposiums between 1993 and 2010 in different cooperations of the
participating countries

Co-operation Number of
publications
Croatia — 4
Hungary
Croatia — Italy 1
Croatia — 17
Slovenia
Hungary — Italy 5
Hungary — -
Slovenia

Italy — Slovenia -

Figure 1. Total number of contributions at the ASD conferences

a0

7n

B0

a0

40

an

Number of contributions

The number of contributions grouped by the coumtrigin of the
presenting authors can be seerFaure 2.
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Figure 2. Number of contributions at the ASD conferences grouped by the
country origin of the presenting authors
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The average contributions were 9.7, 9.6, 7.3 an& 1dr Croatia,
Slovenia, Italy and Hungary, respectively. In ttese of Hungary
some decline was observed in the number of conimibsi in the last
some years, which is caused by the less activitgsdarchers of the
Faculty of Economics at the Kaposvar University.

On Figure 3.the numbers of contributions grouped by the origfin
type of cooperations are demonstrated.

On this figure it is well visible that contributofsom the ASD
countries regularly present their work jointly withsearchers outside
from the ASD countries. At the early stages of thignposium,
researchers of the member countries only occasjomadsented joint
works, while this type of presentation became nmeggilar in the last
some years. However, it reaches only about 5-10%hef total
number of the yearly contributions.

Foreign contributors just irregularly visit the ASBEonferences.
Slovenia seems to be the most active in the ineitabf foreign
presenters to this scientific meeting.
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Figure 3. Number of contributions at the ASD conferences grouped by the
origin of type of cooperations
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5. Importance of collaboration in the MSC and PHD ourses
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Thanks to these cooperations year by year morenané students
can write their thesis work by using the resultstltfse common
experiments. It is also more frequent that studedts their

experiments (or a part of them) at another partméversity and
sometimes they write their work in English language

Using the possibilities in the ERASMUS program stoid often go
to a partner university either for semester longdigts or just for
short term courses in specific topics. For the nedfieient utilization

of this very good opportunity the increase of thenber of courses in
English language seems to be necessary almost | aof athe

participating universities.

In the different Doctoral Schools some studentsaaly write their
dissertations from the results of the common re$eprojects of the
partner universities. In the future the possibiliof common

education and the creation of joint diplomas cdddconsidered too.
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6. Future prospects

All universities in this quadrilateral collaboratiohold a leading
position in their country in agricultural sciencg khe facilities,
number and qualification of scientists, scientifprojects and
publications. Research activities cover severahsaref interest for
sustainable animal production, highlighting on genemprovement
and conservation of biodiversity, nutrition and diewy, welfare and
management of livestock, safety and quality of aimproducts,
aquaculture, wildlife biology and management. Thesearch
facilities, including infrastructure and human neiges, are unique in
certain areas and a complementary utilization cbeldffered.

For further joint research activities internatidpalvailable fundings
are needed. In Hungary the Hungarian ScientificeReh Fund
(OTKA) supports mainly basic research, announcegrammes for
funding projects based on international cooperatidhe joint
application in English of the two or more reseaneining groups
should be submitted to the research funding orgéois in their
respective countries. The proposal will be supgbhg OTKA only
if all participating funding organisation will supg their own
applicants.

Since Hungary joined the European Union cooperapiossibilities
have become wider, mostly operating under the plecthat the
coordinating body provides only the additional exges necessitated
by the cooperation. The European Science Foundafe®F)
managed EUROCORES projects, also acknowledged whatisbed
by OTKA and the Hungarian Academy of Sciences (MTag
examples for such cooperation.

The Division of Bilateral Affairs of the HungariaBcience and
Technology Foundation maintain and develop bilater@rnational
relations of the Hungarian R&D community. The Foatimh has
been executing the administrative and financial agament of the
projects approved under the bilateral intergovemtale S&T
agreements, which Hungary has signed with more 8tanountries
all over the world. Presently the Division handbesd administers
about 600 mobility and workshop projects annually.

INTERREG IVC provides funding forinterregional cooperation
across Europe. The areas of support are innovatidrthe
knowledge economy, anghvironment and risk preventiofypical
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tools for exchange of experience are networkingviiets such as
thematic workshops, seminars, conferences, suraegsstudy visits.
Taking the knowledge-maps of the individual ingtdos as a basis, a
database could be created indicating both free oitégm and
demands for cooperation. Depending on the curreopgsal for
cooperation, the appropriate funding can be salecte

7. Conclusions

Based on the reviewed collaborations it was coreduithat “Animal
Science Days” symposium contributed significantyttie scientific
and educational life of each partner university &ml agriculture of
the Alps-Adriatic region. The partner universitiémve further
possibilities to extend their collaborations, butjcnt lobby for
creating new funding possibilities would be a giteglp for them.
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Aim
The goals of the present review are the followimg:

a) To present the Bologna process and the recent titpa)
European high educational level.

b) To provide an updating on actual situation and etves
of the PhD system in developed countries and ardhed
world.

c) To discuss possible models of collaboration acSP's
countries and international systems and institgtiaf
higher education.

Key words Education, Collaboration, Perspectives, Univgrsit

1. Introduction

Changes on systems of public higher education argrogress
around the world; a shift is occurring in the sup@md perception of
the purpose of public research universities. Séverational

governments are attempting to bend their highecatbn systems
to meet their perceived long-term socio-economidse At the same
time, there are relatively new supranational inflces on higher
education markets and practices that will grow nifluence over
time, including the Bologna agreement, the Europ€ammission,
and the pending General Agreement on Trade andicgerv
Generally, changes in several countries have fatbwcareful

observation of what has made the U.S. successitithe change of
new emerging countries has not been examined glo#i®refore
arises the need to find alternative and peculidutiems for each
country.

The U.S. led the world in the development of a eadf highly

productive public research universities and stgttesns of higher
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education. Public universities remain a large doar@d economic

force in the nation, but there are many signs thatinternational

leadership of the U.S. in higher education is fgdin

Many nations have sought to adopt elements of ti& bhodel on

their own political and social terms. Their systesms maturing and

they are making great progress (although still stmwly for many

critics). New and productive centres of researehegmerging in both

developed and developing economies; internatiomdlatmorations

among universities are growing and many OECD caestnow

exceed the U.S. in higher education participatiomd adegree

attainment rates for young adults.

While recognizing that there are many reform eff¢hiat relate to the

peculiar political cultures and needs of individnations, it seems to

be unanimously agreed that there is commonalitthén challenges

facing public universities internationally, inclugj:

* The need to expand or maintain access and impgnaduation
rates.

* Increasing expectations by governments and théqio serve
the broad social needs of society.

« Disinvestment by state governments and the neredefv
financial models.

e Avenues for increasing efficiencies in teaching aniversity
management.

* Increased reliance on research universitiesiasrérof economic
development.

e Growing emphasis on professionalism and sciendifid
technological prowess.

« Relatively new global markets for academics astarch
excellence.

* The rise of relatively new and for-profit compets all over the
world.

* Increased global collaborations with other ursitégs and
businesses in research and teaching programs.

2. Education at university level in Europe

In Europe, the Bologna Agreement, also called Bologna Poes
Declaration of Bologna, was underwritten on 19theJ2999, among
the ministries of higher education of 29 Europeauntries at
Bologna (ltaly). This is an important agreement farmonizing
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various European higher education systems thatrésmtiog an
European area of Higher Education and to promo¢e Ebropean
system of higher education on a worldwide scal@rder to increase
its international competitiveness. The Declarata@inBologna was
preceded by a significant debate on the role ofuthigersity in the
development of the cultural dimensions of Europgo Tundamental
stages were the "Convention on the recognition wdlifications
regarding higher education in the European regisighed in Lisbon
in April 1997 by the ministries of education of neraus countries
(not only EU), and "The joint declaration of therSsnne on the
harmonization of the architecture of the Europegstesn of higher
education," underwritten on the 25th May 1998 imrifPdy the
ministries of higher education of France, Germaltgly, and the
United Kingdom. In the latter document the four istines
demonstrated alliance on the opportunity "to realss common
European area of higher education, where the radtidentities and
the communal interests could be integrated and aflytanforced to
the benefit of Europe, the students, and more inegd, the
European citizens". At the conclusion they hopeat tlother EU
member countries and other European countries" dvimih in the
project.

The Bologna Process has led to structural refopmasticularly in
Germany and Italy, and the development of matrimisagreements
and a rising transnational flow of students. Theropaan
Commission has launched a potentially significdfdreto create an
European research area with ambitious goals foeediog the U.S.
in non-defense R&D. This document initiated an img@at and
presently irreversible process to harmonize thdouar European
systems of higher education. Objectives of the Botoagreement is
to allow the Europe of solve a growing number ofvrand difficult
challenges: globalisation, integration of severalvnmembers, as
well as the transformation of Europe into an ecoicoanea founded
upon knowledge. In order to successfully confrdrese challenges,
it is of most importance now to encourage sciemtiénd cultural
exchanges at all levels and to allow for the maximmobility of
qualified workers, students, and researchers. Itnecessary,
therefore, to gain harmonization of the universigtems that, with
respect to the diverse cultures and academic ivadjtfacilitates the
recognition of university qualifications, have thessibility to issue
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joint-degree, favours the mobility of students amdearchers, and
thus enlarges the horizons of the labour markea &uropean scale.
In the Declaration of Bologna, the central rolet thducation holds in
the realisation of this project is recognised, angd in the course
of the European Union summit held in Lisbon in 2080d in
Barcelona in 2002. This recognition has the interdreate in Europe
within the next decade an economic area more cativeebn the
global scale and a more dynamic scientific systenié world, with
bigger and better employment possibilities and eyela social
cohesion. Education, in particular higher educaticepresents a
powerful axis but also the most delicate aspecthis ambitious
project. The so-called Bologna Process constitutitisout a doubt
the principal tool for the attainment of the eledtstandards of
quality in the sphere of education. The DeclaratbrBologna has
defined six objectives, to be carried out by 2010.

« Adoption of a system of qualification readily lelgitand
compatible, also by means of the implementatioa Diploma
Supplement.

« Adoption of a system founded upon a two-cycle systhat is a
1st and 2nd level. Entrance to 2nd level cycle mdjuire the
completion of a 1st cycle of study, of whose damaitannot be
less than three years.

e Consolidation of a system of academic credits ebam the
ECTS system -that can be acquired in diverse disaiy
contexts.

«  Promotion of mobility (for students, lecturers,gaschers and
technical-administrative personnel) by means ofoény
obstacles for the full exercise of free circulation

* Promotion of European cooperation concerning tessnent
of quality.

< Promotion of an indispensable European dimensidrighfer
education: development of degree plans, cooperatbneen
university institutions, mobility programmes, intatgd studies
plans, development and research.

Therefore, in conformity to the 1999 reform, ihaly the

undergraduate studies are organised on a FirsteCyiddt Level
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Degree Courses [/ One-Long cycle 2nd Degree Courses.
Undergraduate studies consist in Corsi di Laurea{Cét degree
courses) aimed at guaranteeing undergraduate ssudanadequate
command of general scientific methods and contastswell as
specific professional skills. First degree courgesally last 3 years.
The Laurea-L (1st degree) is awarded to undergtaduaho have
earned 180 credits. Undergraduate students carapldy for Corsi
di Laurea Specialistica a ciclo unico - CLSu (Ooerg Cycle 2nd
Degree Courses). For these courses it is necessaoptain 300
credits - 360 in the case of Medicine. These degceatrolled by the
European Union regulations are single cycle degiieesther words
there is not a first level, but the teaching atittéi are spread directly
over 5 or 6 years. Apart from the aforementionedrele courses
within the framework of the Bologna Process, undeigate students
can apply for Summer and Winter Schools which aternational
courses lasting between one and four weeks. They usually
structured as intensive courses on many diffenglnjests designed to
match new educational and professional needs. Theses are
addressed to undergraduates and young graduatesaftamver the
world and, in some cases, to highly skilled prdafassls. This
educational activity is conceived as an academietimg point for
scholars from all over the world. Here students eamich their
knowledge by attending courses held by lecturersntefrnational
repute and, at the same time, share a unique allexperience
simply by mixing with peers from all over the waorld some courses
university credits can be earned and grants argabil@ During the
past academic years the Italian University undéraelevant new
planning of all the courses offered, according he Ministerial
Decree 270/04 which will become effective in theademic year
2008/09. The main changes made by DM 270/04 mazétlowing
new names for educational qualifications:

- Laurea (L) ( 1st level Degree)

- Laurea Magistrale (LM) (2nd level Degree)

- Diploma di Specializzazione (DS) (Specializatigiploma)
- Dottorato di Ricerca (DR) (PhD or Research Daatisy
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In Hungary and Croatia at Zagreb University, the Bologna
Agreement is applied (Milisits, 2011, personal camioation;
Curik, 2011, personal communication).
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Figure 1. Public expenditure on education, (% of GDP at 2006)

In rough, public expenditure on education in the-ZEUJ(Figure 1) in

2006 was equivalent to 5.1 % of GDP, while the exiiteire of both

public and private sources of funds on educatioingtitutions

amounted to 5.7 % of GDP. The highest public spendon

education was observed in Denmark (8.0 % of GDRjlewCyprus

(7.0 %), Sweden (6.9 %) and Malta (6.8 %) also nded relatively

high proportions. Among the countries of Animal &ae Days
agreement the highest public spending on educatamobserved in
Slovenia, followed by hungary, Italy and Croatian(@&stat yearbook,
2010, http://epp.eurostat.ec.europa.eu).

Moreover, in the European area, demographic trentise last three
decades reflect reductions in birth rates, thatehessulted in the
structure of the EU’s population ageing and thepprtion of those
aged under 30 decreasing in the majority of meratages (Figure 2).
These changes can have a significant impact on hwnd material
resources required for the sound functioning ofcatlon systems —
such as average class sizes or teacher recruisinatggies.
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Figure 2. Statistics on education in Europe (EU27) in terms of number of
pupils and students by level of education (in millions) from 2000 to 2008.

3. A worldwide comparison at PhD level

In order to compare how nations/states and uniessare producing
education at high level, in particular at the Ph&vel (tertiary
education), it is important to learn which are thiferences among
the systems in order to establish collaborationtartdansfer ideas at
the educational systems. Cyranoski et al. (201Xorted the
following differences among countries around theleo

Germany is the country of the progressive PhD, becaus¢hef
relatively low income of German academic staff thetkes leaving
the university after the PhD a good option. GerméanyEurope’s
biggest producer of doctoral graduates, turning saome 7,000
science PhDs in 2005. After a major redesign of dtxtoral
education programmes over the past 20 years, tharmgos also well
on its way for solving the oversupply problem. Titadally,
supervisors recruited PhD students informally aradhéd them to
follow in their academic footsteps, with little aggeght from the
university or research institution. But, as in tiest of Europe, the
number of academic positions available to graduatésermany has
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remained stable or fallen. So, these days, a PhBeinmany is often
marketed as advanced training not only for the exaa career path,
but also for the wider workforce. Universities ngMay a more
formal role in student recruitment and developmemd many
students follow structured courses outside the iladluding classes
in presenting, report writing and other transfeeagiills. Just under
6% of PhD graduates in science eventually go inib-time
academic positions, and most will find researcts jobindustry.

Poland have seen dramatic increases. In 1990-91, Paolghutions
enrolled 2,695 PhD students. This figure rose toentban 32,000 in
2008-2009 as the Polish government, trying to edphe higher-
education system after the fall of Communism, iditreed policies to
reward institutions for enrolling doctoral candiekat

Despite the growth, there are problems. The coismtegonomic
growth has not kept pace with that of its PhD nursbeo people
with doctorates can end up taking jobs below tleiel of expertise.
And Poland needs to collect data showing that PHm its
institutions across the country are of consistemality, and are
comparable with the rest of Europe. In Poland nasidst countries,
unemployment for PhD holders is below 3%. Ofteri) Plolders are
not always satisfied with their jobs than thosehwitt the degree.
England has embarked on a large range of higher educegfonms
intended to expand access, bolster accountabiligasures, and
revise funding including the inclusion of post-guate fees and new
infusion of money from the national government.

Australia has experimented also with post-graduate fees hasd
adjusted to lower levels of government funding mparking upon a
major mission of expanding revenue through acconatioa of
students from other Asian countries.

Japan has accomplished major systematic change in t@nazation
and funding of its public universities. Japan, Ernt of PhD
educational level, is a system in crisis, indeddliothe countries in
which to graduate with a science PhD, Japan isadnigwone of the
worst. In the 1990s, the government set a policlyipde the number
of postdocs to 10,000, and stepped up PhD recrotthoemeet that
goal. The policy was meant to bring Japan’s scieragacity up to
match that of the West but is now much criticizetduse, although
it quickly succeeded, it gave little thought to whall those postdocs
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were going to end up. Academia doesn’t want thdm:ntumber of
18-year-olds entering higher education has beerpping, so
universities don’t need the staff. Neither doesadage industry,
which has traditionally preferred young, fresh keohs graduates
who can be trained on the job. The science andagidmc ministry
couldn’'t even sell them off when, in 2009, it startoffering
companies around ¥4 million (33,600 Euro or 47,0E%) each to
take on some of the country’'s 18,000 unemployedtdoasoral
students (one of several initiatives that have be#roduced to
improve the situation). It's just hard to find atatabetween postdoc
and company, and this means that there are fewfglthe current
crop of PhDs. Among the 1,350 awarded doctoratesatural
sciences in 2010, just over half (746) had fullgipositions lined up
by the time they graduated. But only 162 were ia #tademic
sciences or technological services; of the resf) &bk industry
positions, 256 went into education and 38 got gowemt jobs.
China has announced an ambitious plan for the creatfomventy
world-class research universities on a par with MThina might be
identified with the following slogan: “quantity omgighs quality”.
The number of PhD holders in China is going throtighroof, with
some 50,000 people graduating with doctorates aatslisciplines
in 2009, and by some counts it now surpassestaraountries. The
main problem is the low quality of many graduatesany PhD
supervisors are not well qualified, the system $agkality control
and there is no clear mechanism for weeding outr mbadents.
China’s booming economy and capacity building Hasoebed PhD
holders into the workforce. At the present, it iBbaeasier to find a
position in academia in China compared with thetéthiStates and
the same is true in industry, but PhD graduateswamnto problems
if they want to enter internationally competitiveademia. To get a
position at a top university or research institati@quires training,
such as a postdoctoral position, in another couMgny researchers
do not return to China, draining away the creanthaf country’s
crop. The quality issue should be helped by Chieéfarts to recruit
more scholars from abroad. More institutions arev retarting to
introduce thesis committees and rotations, which make students
less dependent on a single supervisor in a hiecaickystem.
Singapore and Taiwan likewise have each undertaken a major
upgrading of their premier universities. The Slodgan Singapore
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might be the following “Growth in all directionsThe picture is
much brighter in Singapore. Here, the past fews/bave seen major
investment and expansion in the university systachia science and
technology infrastructure, including the foundatafrtwo new public
universities. This has attracted students withid antside the
country. Enrolment of Singaporean nationals in Phdgrammes has
grown by 60% over the past five years, assessing8® in all
disciplines, and the country has actively recruitectign graduate
students from China, India, Iran, Turkey, easteanoge and farther
afield. Because the university system in Singapbes been
underdeveloped until now, most PhD holders go tokwautside
academia, but the continued expansion of the usities could
create more opportunities.

India, in 2004, produced around 5,900 science, techyokbd
engineering PhDs, now grown to some 8,900 unitsypar. This is
still a fraction of the number from China and theitdd States, and
the country wants many more to match the explogiresvth of its
economy and population. The government is makingjoma
investments in research and higher education, divodua one-third
increase in the higher-education budget in 2011ahg, is trying to
attract investment from foreign universities. Theget is that up to
20,000 PhDs will graduate each year by 2020. Thkarggets ought to
be easy to reach: India’s population is young, andergraduate
education is booming. But there is little incentbeecontinue into a
lengthy PhD programme, and only around 1% of undelgates
currently do so. Most are intent on securing jabsndustry, which
require only an undergraduate degree and are muck hacrative
than the public-sector academic and research jdia¢ heed
postgraduate education. Indian students “don’tkttih PhDs now,
not even master’s; a bachelor’s is good enoughetoagjob”. Even
after a PhD, there are few academic opportunitigedia, and better-
paid industry jobs are the major draw. For manyngppeople intent
on postgraduate education, the goal is frequentiyot to the United
States or Europe.

Egypt is the Middle East’s powerhouse for doctoral stadin 2009,
the country had about 35,000 students enrolled ottadal
programmes, up from 17,663 in 1998. But funding haskept up
with demand. The majority comes through univerbitggets, which
are already strained by the large enrolment of esitgd in
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undergraduate programmes and postgraduate studies than
PhDs. Universities have started turning to inteomatl funding and
collaborations with the private sector, but thisurse of funding
remains very limited. The deficit translates inthogages in
equipment and materials, a lack of qualified teaghstaff and poor
compensation for researchers. It also means the¢ ofahe funding
burden is falling on the students. The squeezestaké¢oll on the
quality of research, and creates tension betweedests and
supervisors. The doctorate is frequently a meansliofbing the
civil-service hierarchy, but those in the privageter often complain
that graduates are untrained in the practicalsskiley need, such as
proposal writing and project management. EgyptiaD Rolders also
struggle to secure international research positi@@esnerally, the
overall quality of Egyptian research papers is “foe”. But, the
political upheaval in the region this year coulthgra change: many
academics who had left Egypt are returning, hopingelp rebuild
and overhaul education and research. Few PhDs raieed
elsewhere in the Middle East, less than 50 a yekebanon.

Several world-class universities established in dilerich Gulf
Statesin recent years have increased demand for PhDeml&o
far, most of the researchers have been ‘importiéel geceiving their
degrees from Western universities, but Saudi Ararid Qatar in
particular have been building up their infrastruetto start offering
more PhD programmes themselves.

Ukraine's academic promotion system, twenty years after
independence, is trying to stay competitive in sitfie areas such as
aerospace, applied mathematics, theoretical physosrgy and
organic farming, but its higher education is gtéd to the old Soviet
system. Reforms are based towards meeting intenatstandards,
hence with original research with external peeriewy promote
autonomy under democratic and competent manageamhsupport
academics by encouraging them to stay at home (@tsp2011).

In the United States reforms are focused largely on ways to cope
with declining rates of public investment in publigher education
and rising fees and rising operating costs, whintaining access.
There is interest also in incorporating new accabifity schemes.
Businesses are becoming more international in Haivities and are
thereby altering their traditional patterns of istreg in research,
including corporate funding of basic and appliedversity-based
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research. Many large high technology firms aretisigifportions of
their R&D investment to new research centres inn@€hindia, and
other countries: regions where research experniddalent are being
aggressively nurturedn the United States the main aspect is the
supply versus demand. The United States is secolydt@ China in
awarding science doctorates (it produced an estina®,733 in the
life sciences and physical sciences in 2009) anduymtion is going
up. However, this trend is not considered positivecause of the
proportion of people with science PhDs who get teduacademic
positions in the sciences has been dropping steadd industry has
not fully absorbed the slack. The problem is mastta in the life
sciences, in which the pace of PhD growth is biggest
pharmaceutical and biotechnology industries havenbdrastically
downsizing in recent years. In 1973, 55% of US dates in the
biological sciences secured tenure-track positioitisin six years of
completing their PhDs, and only 2% were in a postdo other
untenured academic position. By 2006, only 15% waeréenured
positions six years after graduating, with 18% oated. Recently,
several analyses of market suggest that more dde®mre taking
jobs that do not require a PhD and the criticalnpas that the
government spend a lot of money training theseestisgdand then
they go out and get jobs that theyre not well rhatt for.
Nevertheless, production of US doctorates contirapece, fuelled
by an influx of foreign students. Some universitiase now
experimenting with PhD programmes that better meepgaduate
students for careers outside academia.

In the ASD’s countries following the Eurostat statistics (Eurostat
yearbook, 2010http://epp.eurostat.ec.europd.d¢he students in the
tertiary education level (ISCED 5-6), including PBEudents, in all
disciplines were in 2007 a total of 2,722,000 (Fé&y®), with an
weighted average of 2.48% involved in agricultuaatl veterinary
programs, with a increment of +17% from 2002 to 200

In conclusion, this international analyses provitlat the world is
producing more PhDs than ever before. The numbescidnce
doctorates earned each year grew by nearly 40%eclketi998 and
2008, to some 34,000, in countries that are memimérghe
Organisation for Economic Cooperation and Develapn(®ECD).
The growth shows no sign of slowing: most countaesbuilding up
their higher education systems because they semteduworkers as
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a key to economic growth. But in much of the wortde PhD
graduates may never get a chance to take full aaganof their
qualifications. Supply has outstripped demand adthough few
PhD holders end up unemployed, it is not clear sp&inding years
securing this high-level qualification is worth fitr a job as, for
example, a high-school teacher. Most PhD educagirmgrams are
conform to a model in which education is a proaafssloning that
trains students to do what their mentors do, aedctbnes are now
vastly outnumbering their mentors. In other cowstrisuch as China
and India, the economies are developing fast endogise all the
PhDs they can crank out and more, but the qualithegraduates is
not consistent. Only a few nations, including Geampa are
successfully tackling the problem by redefining &#teD as training
for high-level positions in careers outside acadeniherefore,
optimization of collaboration models among courstridoetween
public and private companies, and between acadamicindustry
sectors are needed.

In other terms, in the next future, to improve tigh educational
level around the world, we need to evolve the Adamith’s concept,
who, in the economic contest, said that a groupotaain the best
result when each member does what is best fof,itsith the more
complete theory of John Nash (Nash 1950a; 1950, wstead,
formulated that the best result is achieved wheh @@ember does
what is best for themselves and for the group, raicg the
equilibrium theory of Nash; therefore, more colledtmn is expected
and hoped, in the near future.

4. Models of collaboration

To apply possible models to optimize the collaboraticross ASD's
countries and international systems and institgtiosf higher
education, first of all it is useful to clarify traefinition of the term
“collaboration”. Collaboration has a variety of ohitions and names,
but is generally meant as the cooperative way that or more
entities work together towards a shared goal. GoHation among
individuals with shared goals in professions sushneental health
and education has been studied (Kabler and Genshaft3;
Moriarty, 2000; Smith, Frey and Tollefson, 20033, @llaboration
within and among individuals in the developmentsafall groups
(Tuckman, 1965; Tuckman and Jensen, 1977). Addilipnsome
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researchers have explored the specific nature afcessful
relationships within school and business partnpssfhsh, 1989; Del
Pizzo, 1990; Kysiak, 1986; Rockefeller, 1986). Huemr a
comprehensive theory of collaboration within thedy of shared
organizational efforts (Gajda, 2004) formed througyiant funded
initiatives and other public service efforts ha$ been presented in
the literature.

Preliminary models of collaboration within serviogented strategic
alliances have been presented in the literaturéleBand Koney,
2000; Gadja, 2004; Hogue, 1993; Peterson, 1991¢sdhmodels
commonly focus on stages of collaboration throughictv inter-
agency initiatives might move. Gadja argues thaups will pass
from lower to higher stages of collaboration befdhey can be
effective. These stage theories describe levelsotbdboration with
the lowest level being little or no collaboratiomdathe highest levels
being full collaboration or, ultimately, completenification. The
models differ on the number of stages, the ranglewals included,
and the definitions of various stages, but theyehawuch in common.
Peterson (1991) proposed three types of agencyraatien-
cooperation, coordination, and collaboration.

Though described by Peterson as distinct stategerhictions among
agencies and not offered as a strict series oéstag Gadja’'s (2004)
review of Peterson’s model, they are presentedthiea point
continuum. These categories are differentiateddasehe degree of
member autonomy associated with each. Hogue (198f)ested
five levels of community linkage- networking, cooggon or
alliance, coordination or partnership, coalitiongdaollaboration.
The levels differ by purpose, the structure of gieci making, and
the nature of leadership. Bailey and Koney (200f#®red a model
similar to these with four steps, ending with coatelunification-
cooperation, coordination, collaboration, and coedion (which
means having grown together). A five-stage modakistent with
previous stage approaches was suggested by Gaujdevel of
integration model has five ordered steps- netwayk@moperating,
partnering, merging, and unifying. The steps differpurpose, tasks
and organizational strategies, leadership and ideemmaking and
type and frequency of communication.
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The measurement levels of collaboration among pestmight be
defined as a level of cooperation that involves mwark,

communication and consideration. The five stagedagfue’s (1993)
Levels of Community Linkage model might be the moalevant
framework. The taxonomy of Hogue use a O to 5 sedtd O

indicating “no interaction at all” and 5 indicatirtge collaboration
level (Table 1). An example of Hogue's taxonomy wapglied at the
co-ordination committee level of the ASD, by emasing a survey.
The results obtained between the components of A8§i2ement
outlined that the preferred types of cooperatiavusthcover the flow
Erasmus, the PhD schools and research groups. ddge@tion in
education is considered very important, if not extely important
among ASD’s partners, with the interest on applicatof EU

projects such as FP7 (Seventh Framework ProgramiMi€ERREG

and LLP (Lifelong Learning Programme) calls. Thacome of the
questionnaires was particularly poor at the ledatapperation joint
courses, exchange of teachers and students.

5. Conclusions

The main criticism for the actual university is thtis inflexibly
compartmentalized in disciplines and departmentshis T
compartmentalization stifles innovation among reseers and
promotes parochialism in the curricula. When weufotoo much on
parochialism and competition we don't consider thmlity and
relevance of the work. That's where cooperatiorerantA good
educational program is not those which has wontbergrograms,
but the educational program that helps to solvé peablems and
create a new generation that will optimize the afmdlration.
Cooperation stimulates bringing different areagtbgr, and creating
more dialog between inside and outside the academy.

Expertise, of course, is essential to the advanoemiknowledge
and to society; but in far too many cases, speeitdin has led to
areas of research so narrow that they are of wsttemely to other
people working in the same fields, subfields or-subfields. Many
researchers struggle to talk to colleagues in éneesdepartment, and
communication across departments and disciplinen dz
impossible. If doctoral education is to remain @& the twenty-
first century, universities must tear down the wathat separate
fields, and establish programmes that nourish edassplinary
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Table 1. Descriptions of the different levels of collaboration.

5 Levels of Collaboration and Their Characteristics

Networking Cooperation Coordination Coalition Collaboration
1 2 3 4 5
-Aware of -Provide information | -Share information -Share ideas -Members belong

organization

to each other

-Somewhat defined

and resources

- Defined roles

to one system

-Frequent

3
i
) -Loosely defined roles -Share resources communication is
S | roles characterized by
o mutual trust
e
]
e -Formal -Frequent -Consensun is
@ -Little communication communication -Frequent and reached on all
2 | communication prioritized decisions
@ communication
2 -All decision are -Some shared
% -All decisions are | made decision making -All members
o made independently have a vote in

independently decision making
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investigation and communication. They must desigrricula that
focus on solving practical problems, such as pliogdlean water to
a growing population.

For example, to successfully confront the challenges face in
providing clean water to people in need, we witjuiee collaboration
and expertise from such diverse fields as economick geology,
political science and chemistry.

It is important to realize that problems will never solved as long as
each institution continues to act independentlye Tifficulties are
systemic and must be addressed comprehensivelgameratively,
so seeking competitive advantage and financial gaihbe made
possible by alliances with the private sector thatuniversities will
need to create.

We need for collaboration and the curricular refarmagreement
with all partners.

To facilitate change, universities should move adrayn excessive
competition fuelled by pernicious rating systemsyd adevelop
structures and procedures that foster cooperafibis. would enable
them to share faculty members, students and ressurand to
efficiently increase educational opportunities.tibmsons wouldn't
need a department in every field, and could outs®some subjects.
Tools as teleconferencing and internet mean thapetion is no
longer limited by physical proximity. Therefore, ronolleges and
universities must find a way to promote forms ofeative
specialization not threatened by generalized cotiatiion. It should
be better to call for opening up our schools toarftexible networks
of research and learning. The mission of univesitshould be
providing students with specialized skills thatlinte a thirst and
capacity for innovative collaboration beyond thesciplines and
departments that taught the skills in the firstcplaFulfilling this
mission will sustain higher education, but more amantly it will
shape the culture of the future.

The technologies that have transformed financiatketa and the
publishing, news and entertainment industries awe changing the
education system. In the coming years, growing @la@ompetition
for the multibillion-dollar education market wilh¢rease the pressure
on our universities, just when public and privatending is
decreasing. Although significant change is necgssevery level of
higher education, it must start at the top, withreform of PhD
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programmes in almost every field. The future of goungs people,
our countries and, indeed, the world depends on Wweilkwe meet
this challenge on the collaborations in the field Edlucation at
University level.
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Summary

This paper gives the main characteristics of anipralduction in

Croatia and analyzes its competitiveness as a basipossible

collaboration between the countries of Quadrilatarahe field of

animal production. It describes the current staie @cent trends in
milk and meat production and their perspective raf@roatian

accession to EU. Particular emphasis is put orattedysis of trade
relations with countries of the Quadrilateral. Thain characteristic
of Croatian livestock production is the small aggrdarm size and
low productivity what could be the main reasons #&orgeneral
inefficient domestic livestock production and degemce on import
of both live animals and animal products (milk aneat). In order to
increase the competitiveness of Croatian farmersl aeet the
increasing for milk and meat additional farm cortcation and the
cooperation of small holders as well as a morecttfe use of local
resources such as land, labour and livestock ioadis necessary. In
addition, after EU accession Croatian livestocktmecan expect
further integration in international trade and éetbpportunities for
export (e.g. elimination of protective tariffs) cammon EU market,
especially with regard to products that are lackmgU (e.g. beef).
In this way collaboration between countries of Qilateral through
development and implementation of new technologas contribute
to a better use of specific national resources lagtter production
efficiency.

Key words Quadrilateral countries, livestock, milk and meat
production, collaboration
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1. Introduction

The question about possibility of collaborationvbetn the Croatia,
Hungary, Italy and Slovenia (Quadrilateral courgyia the field of

animal production became more interesting in cdnté#xCroatian

accession to EU in the near future (2013). In riagohs with the

EU Croatia has secured a period of 7 years of adprg for its

agriculture. Among the changes in agricultural dégions and
system of subsidies, it could be expected thateatrstructural

changes in animal production will be intensivelpgness. After a big
reduction of animal production during the early @9%s results of
the war and economic transition, a trend of recpvar livestock

production could be seen after the year 2000 (WBddk, 2011). In

the past ten years Croatian government made immefigds to

increase the livestock production through the twadets: “Capital

investments model” and “Favourable credit prograsinzessociated
with operational programmes for the developmergénh sub-sector
of animal production. The intention was to creaistainable farms
with marked-oriented production which could be cetfitive on the

common European market. In addition, the biggdstrisf have been
put into the adjustment and implementation of EEndards of
“Good Agricultural Practices” related to animal guction, health

and welfare. Therefore, the experiences of both rfelngary,

Slovenia) and old (Italy) EU members in the implata¢ion of these
standards could be of interest for Croatia. Théabokation between
institutions involved in higher education such asivdrsities could

help in a better exchange of existing experientesaddition, it is

expected that animal scientists in collaboratiorthwextension

services could contribute to the transfer and imgletation of new
technologies in agricultural sector. In some cadmssiness

cooperation between companies involved in animadlpction sector
(e.g. trade of material resources such as farnpetgrsit, animal feed,
live animals and genetic material, etc.) is notoaided with

professional support what could result in the abseof expected
production results.

The aim of this overview is to give the main chéeastics of animal

production in Croatia and to analyze its compeditiess and
possibilities for collaboration between the cowdrof Quadrilateral
in the field of animal production.
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2. Main characteristics of livestock production inCroatia
Agriculture is important part of Croatian economjythathe 6.8 %
share of GDP, which is higher in comparison to ptQeadrilateral
countries (4.2 % in Hungary and 2 % in both Itahd &Slovenia;
Eurostat, 2007a). In terms of total agriculturaltpat, in 2007
livestock production contributed 46.7% to total iagitural output
from which the milk production accounts for aboBt2% (or 28.3 %
of animal output). In meat production sector, pigamncontributed
12.2 % to total agricultural output (or 26.1 % ofraal output). The
other three meat sub-sectors, important in termsutput: poultry,
beef and sheep and goat in the same year conttibu6e%, 7.3 %
and 1.5 % of total agricultural output or 16.3 %,6.% and 3.2 % of
animal output, respectively.

As can be seen in Table 1, in 2007 Croatia had21t26usands ha of
total utilized agricultural area (UAA), of which B4thousands ha
arable land and 270 thousands ha permanent pastorggneral,
Croatia has an unfavourable structure of agricaltboldings with a
lot of small family farms. The average farm sizeQroatia of 5.6 ha
is the smallest among the Quadrilateral countriegbie 1). On the
other hand, the density of livestock populationsW®A expressed
trough livestock density index (LDI), as indicatir land resources
available for livestock production in Croatia (0)48 at the average
EU-27 level (0.78; Eurostat, 2011). With regard loiman
population pressure, Croatia has similar livestociits per capita
(around 0.20) as Hungary, but higher than in Ithdyboth indicators
of livestock production density, Slovenia has thighhbst figures
among Quadrilateral countries (Table 1). As carsden in Figure 1,
Slovenia and ltaly has the greatest contributioncattle to total
livestock units, while in Croatia and, especialtyHungary, the pigs
and poultry together dominate. In 2010, Croatia ladbut 444
thousand cattle, 1 230 thousands pigs, 9 470 thdsdairds and 630
thousands sheep. In the livestock sector, smaltymtion units
predominate, especially for cattle, pig, sheep goat keeping.
Poultry production on the other hand is charaaerisy large-scale
production units (for poultry meat and eggs).
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Figure 1. Contribution of species to total livestock unit, 2007 (Equidae, rabbits,
beehives and others not included)

3. Milk production — current state and perspectivefor

quadrilateral collaboration

With annual production of 769 thousands tons in®2Qtoatia meet
up about 90 % of its demands for milk and milk prod. The
current level of milk production is a result of sificant changes in
dairy sector in the past 20 years. Firstly, a negatend from 1990
to 2000 reduced milk production by 30 %. The maiasons for such
fall in milk production were war (1991-1995) andoaomical
changes which resulted in depopulation of 1/3 nyaiatal territory
of Croatia, along with the collapse of the commaarkat, decrease
in the purchasing power and changes in the landeoship. In
addition, more than 1.5 million hectares of agtierd land, mostly
pasture, disappeared in the past 15 years. Tham £000 milk
production grew to reach the highest level of 83dusand tons in
2007 (increase of 35 %). The reasons for this as@ewere high
price of milk and secured buy-off from dairies asllvas availability
of favourable Governmental crediting programmesough the
“Operative program for development of cattle praducin Croatia”.
The intention of this program was to achieve mitkduction of 1
200 thousand tons (or 100 % self-sufficiency atrage domestic
consumption of 200 kg per capita and consumptionmidk by
tourist) and to obtain 208 500 calf for fattenihgough to building of
7 220 new dairy farms adaptation of 6 000 existlagy farms and
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228 new cow-calf production farms. The program diok give
expected results and was extinct in 2009. Only 1#8®ns were
realised (of 7220 planed) and only 14 % of avadabudget was
utilised. As the main reasons for absence of exgeasults could be
insufficient assimilative capacity of farmers (shfarms limited in
agricultural land, unfavourable age and educatistraicture, lack of
knowledge about dairy farm management), adminiggdimitations
for re/construction of farms, limit capacity of ersion services as
well as the drop of milk prices and economic crisishe 2008 and
20009.

834.000
850000 1 822.400

802.000 794 000

800000 766.00) 769.000

750000 - o
750000
---e-- Milk collected
700000 - 673.470 675.289
650,503 ’__.‘_\.657.778____,._ —a— Total milk
AR roduction
650000 - 623.914 .- 1623.881 P .
."__ -\. —e— Milk quota

600000

2005 2006 2007 2008 2009 2010 2011

Figure 2. Trend in milk production in Croatia (2005-2010),
Source: Croatian bureau of statistic, 2010; Croatian agriculture agency, 2010

As shown in Figure 2, after 2007 a negative trenchilk production
was observed again, with the reduction in totakrpiloduction for
about 3-4 % per year. These trends in milk produactiould be a
direct consequence of reduction in number of d&iryns and total
number of cows. With respect to the structure otk production
(number of farms and dairy cows, herd size, milkldj Croatia
showed similar trends as other transitional coestriA constant
reduction in the number of dairy farms and cows ewebserved
while the milk yield and herd size were increadeidyre 3).
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Figure 3. Characteristics of milk production in Croatia (2005-2010),
Source: Croatian bureau of statistics, 2010; Croatian agriculture agency, 2010

In the past five years the number of dairy cows keasiced for about
40 thousands (or 17 %) and number of commercialydarms by

about 30 thousands (or 64 %). Similar trend comihin first 6

month of 2011, in which the number of commerciahdéarms was
reduced by additional 1850 farms or 11 % (unpublishdata,
Croatian agriculture agency). At the same time derage milk
production per cow, number of dairy cows per fand average milk
production per farm and year were increased by 1586 and 64
%, respectively. In comparison to other Quadrikteountries, in
2010 Croatia had the smallest amount of collectdd per cow (3

100 kg vs. 4 700, 5 520 and 6 070 kg in Slovenimdéary and Italy,
respectively). The average number of cows per fana annually
collected milk per farm in 2007 was 7.0 and 24.dstes. 6.1 and
27.6 tons in Slovenia, 21.8 and 119 tons in Hungarg 29.3 and
163.5 tons in lItaly. Together with the concentmatiof milk

production to larger production units the sharealfected milk by

dairies is in constant growth. In the year 2010ryda@iompanies
collected 81.1 % of total milk production, while.28% was used on
the farm as animal feed or was directly sold toscmnmers as fresh
milk or milk products. This is at the similar levad in Hungary (80.0
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%, 2009) and Slovenia (82.7 %, 2009) but lower timhaly (92.4
%, 2009). In the past ten years the amounts of mifRroatia dairies
varies with changes in domestic production andeiased demand of
domestic inhabitants and tourist. Negative tremdshe past three
years resulted in decrease in processing of dotnestik and
increase in import of fresh milk and milk producta. 2010, the
collected cows milk decreased by 7.6 % or 52 thodsaons in
comparison to 2009, while the import of the wholgknby dairies
increased by 36.7 % or 16.3 thousands tons. Iryelae 2010 about
685 million kg of raw milk was processed, of whighout 50 % was
utilised as drinking milk. However, trend of incsa@g processing of
milk into cheese and fermented products was obdeiwerecent
years. Similar changes were observed in the stictf milk
consumption. The consumption of fresh milk was oeduwhile the
consumption of fermented milk products and cheeas mcreased.
With consumption of about 9 kg of cheese per capitzatia is under
the EU-27 average (18 kg) as well Italy (22.6 kg} bt similar to
Hungary (9.0 kg) and Slovenia (11.4 kg; Table 3).

In the past five years the annual import of milldamilk products
was about 150 million tons (expressed as milk ejeivs), while
export vary between 75 to 105 million tons. TherefGroatia is net
importer of milk and dairy products with self-saffincy rate
between 85 % (2004) and 95 % (2007). In the stractf import
dominate cheese, followed by fresh and condenset amd
fermented products. While import of cheese sigaifity increased in
recent years due to low prices of cheese on thegean market and
liberalization of Croatian market toward EU, impart fresh milk
was mostly dependent by domestic production. Wétuction of
milk production in the past two years import ofstnemilk is rapidly
growing (36.7 % in 2010). Ten years ago Hungary Slodenia were
important suppliers of fresh milk and fermentedknploducts with
share of 40 % in total import of milk and dairy gduzts. However,
import of fresh milk and fermented dairy producteni these
countries rapidly decreased in the recent yeard01i®) the main part
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Source: EUROSTAT, 2011a; LDI — livestock

Total Arable Pasture Crops aulﬁ:ﬁ I?uerral LD Lf: i‘t):r density index calculated as livestock units
land (permanent)  (permanent) ghol ding P (LSU) per hectare of UAA
HR 1202 847 270 80 5.6 0.73 0.20
HU 4229 3553 504 155 6.8 0.56 0.21
IT 12 744 6 939 3452 2323 7.6 0.77 0.17
Sl 489 173 288 26 6.5 1.13 0.27
Table 2. Milk production, 2009 (1 000 tones) Source: EUROSTAT, 2011a
Cows’ milk Total milk Total milk
Total Ewes Goats BUH?IOS production per  production per
Production Collected (%) milk milk milk capita(kg) UAA (kg)

HR 848 826 81.7 8 14 197.6 707
HU 1762 1758 80.0 1 3 175.4 417
IT 12193 11 364 92.4 600 34 195 204.0 957
Sl 629 626 82.6 1 2 310.4 1342
Table 3. Supply balance sheet and indicators of milk production (2009)*

HR HU IT Sl
Gross human consumption (1 000 t)
Drinking milk - 728.89 3533.42 -
Cheese 38.48 90.24 1329.77 22.74
Butter 7.43 7.54 169.43 242
Gross human consumption per capita (kg)
Total milk 217.52 175.59 256.1 240.00
Drinking milk - 72.67 60.12 -
Cheese 8.67 9.0 22.63 11.39
Butter 1.67 0.75 2.88 1.21
Degree of self-sufficiency (%)
Drinking milk - 89.33 87.37 -
Cheese 82.14 78.96 82.96 104.75
Butter 103.6 83.12 69.93 181.26

Source: EUROSTAT, 2011a; * 2007 or 2008 data have been used to replace data that were not available for 2009.
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Table 4: Supply balance sheet and indicators of meat production, 2009 (1 000 t)

HR* IT HU SI**
Gross indigenous production (GIP) 301.5 4245.0 910.0 158.9
Cattle 47.2 855.0 45.0 41.0
Pigs 137.1 1605.0 423.0 45.4
Sheep and goats 6.4 41.0 7.0 2.0
Horses 0.11 11.0 1.0 0.5
Poultry 93.0 1249.0 388.0 62.6
GIP per capita (kg) 68.0 70.3 90.9 77.8
Cattle 10.6 14.2 45 20.1
Pigs 30.9 26.6 42.2 22.2
Sheep and goats 1.4 0.7 0.7 1.0
Horses 0.02 0.2 0.1 0.2
Poultry 21.0 20.7 38.7 30.7
Consumption per capita (kg) 87.6 90.0 80.0 94.2
Cattle 14.7 23.0 3.0 20.5
Pigs 44.8 38.0 44.0 40.5
Sheep and goats 2.1 1.0 0.0 1.0
Horses 0.0 1.0 0.0 0.2
Poultry 22.3 19.0 29.0 28.1
Degree of self-sufficiency (%) 77.8 78.0 114.0 82.6
Cattle 72.6 61.0 163.0 98.1
Pigs 69.0 70.0 96.0 54.8
Sheep and goats 69.1 49.0 639.0 97.5
Horses 138.8 23.0 209.0 145.9
Poultry 93.9 108.0 134.0 109.1
Source EUROSTAT, 2011b; * Source: MAFRD, 2008; data for 2008; **Source SORS, 2011.
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Origin / destination (%)

HR Heads $ (1000) HU IT Sl
Import
Cattle
Total 140 123 87 283 11.4 0.01
Breeding animals 5764 10 970 0.6 14
Calf for fattening 89 853 56 854 3.1
Cattle for slaughtering 44 506 19 459 29.7
Swine
Total 626 126 42 989 4.6
Breeding animals 806 456
Piglets for fattening 615 831 41 608 4.3
Pigs for slaughtering and other 9 489 925 25.8
Sheep and goats
Total 56 248 3873 21.7
Lamb (fattening and slaughter) 54 281 3735 27.8
Other 1967 137 25.0
Poultry Total 1180118 2787 28.0 1.7 6.3
Export
Cattle 9 496 14 550
Swine 23818 3967
Sheep and goats 510 37 391
Poultry 2 036 030 1448

Source: Croatian chamber of economy, 2011

19th Animal Science Days, Primosten, Croatia, 19th — 23rd September 2011

118



Table 6: Trade balance in animal products, 2010

Plenary lectures

Origin / destination (%)

HR Tons $ (1000) HU IT Sl
Import
Milk Total milk and products 77 354 119 961 11.7 0.8 3.4
Fresh and fermented products 64 274 62 378 14.0 2.9
Cheese 11 955 51 909 0.3 5.1 6.7
Butter 1125 5673 0.1 0.2
Meat Total meats and offal 72 377 199 011 2.8 3.3 1.2
Beef 8381 29 529
Pork 39 755 105 822 4.5 0.5 0.1
Sheep and goat 1542 9726
Poultry 15176 33025 1.4 0.9 4.4
Salted/dried meat 2 346 15 446 0.04 88.8 7.4
Eggs 2812 9 253 10.1 1.9 20.5
Export
Milk Total milk and products 51 884 62 693 0.4 8.6
Fresh and fermented products 47 272 40 448 0.4 8.9
Cheese 2132 10 122 8.3
Butter 1252 6 281 6.0
Meat Total meats and offal 11 000 31692 0.1 10.6 2.4
Beef 5594 17 815 20.7
Pork 912 2572 1.2
Poultry 3754 10 137 7.1
Salted/dried meat 83 790 7.2 1.2
Eggs 663 2 658 12.4 3.3
Source: Croatian chamber of economy, 2011
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in import of fresh milk had Bosnia and Herzegov{i@® %) while
Hungary and Slovenia participated only with 14 %d a9 %,
respectively. Cheese is mostly imported from EU ntoes,
especially from Germany. About 5.1 % and 6.7 ¥“ngdarted cheese
originated from Italy and Slovenia, respectivelyo&tian export of
milk and dairy products is mostly oriented on ttimtial markets in
Bosnia and Herzegovina (75 %), Slovenia (8.6 %) atiter ex-
Yugoslavia countries. With 217.5 kg of total milensumption per
capita (Eurostat, 2007b) and current negative trend milk
production as well as assigned milk quota of 750iani tons after
accession to EU, the dependence of Croatia to imgfomilk and
dairy products is expected to increase.

4. Meat production — current state and perspectivéor
quadrilateral collaboration

When it comes to meat production sector, as viditam Figure 4,
Croatia has biggest production within pig-produstisub-sector
which in period 2000-2008 averagely accounted Bmua 45.7 % of
gross indigenous production (GIP). It is followey the production
of poultry (31.9 % of GIP), beef (14.2 % of GIP)asheep and goat
meat (2.3 % of GIP). Domestic production of meairdythis period
varied between 272 thousand and 308 thousand wgtisan overall
increase of 10.8 % (% change 2000-2008). The highelative
increase was observed in beef and sheep/goat stdrssavith 13.5
%, while for the pigs and poultry the increase Was$ % and 9.0 %,
respectively. The increasing trend in meat productan be partly
interpreted as an overdue recovery of the livestmtor after the
post-war years and the result of Government devedop
programmes for cattle and pig production in order iticrease
production, and to improve production systems kgtdishing new
and modern farms, capable of fully meeting the @@ms necessary
for the achievement of a standardized product tyyanvironmental
standards and animal welfare. Also, a recent sant@stments of
several large livestock breeders and feedstuff ymes (e.g. Belje
d.d., Zito d.0.0.) that have the important role timle market,
particularly in pork and beef sector, have sigaifity contributed to
positive trends.

In comparison to other Quadrilateral countries (@ah), Croatia has
the lowest per capita overall production of meatpanting 68 kg,
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which is the slightly lower than in Italy (70 kgyhile the highest per
capita meat production has Hungary (91 kg), folldoviy Slovenia
(78 kg). Per capita production is an indicationhofv far domestic
production goes to meet a national per capita copson and hence
elimination of imports. Among the different kind ofeat, Hungary is
leading in per capita production of both pork (49 knd poultry (39
kg), followed by Croatia in production of pork (&%) and Slovenia
in production of poultry (31 kg). Slovenia also dsain per capita
production of beef (20 kg).
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Figure 4: Trends in meat production in Croatia (2000-2008), Source: MAFRD,

2008; Gross indigenous production: net production plus external trade balance
(exports minus imports) of all animals of the species.

Consumption of meat in Croatia (Figure 5) increast=adily in
recent years, reaching 88 kg / per capita in 2A&mB8( % change
2000-2008), of which pork with 44.8 kg / per capia2.4 %
increase) and poultry with 22.3 kg / capita (17.3irkdrease) are
decisive in consumption. The per capita consumptibbeef (14.7
kg) and sheep and goat (2.1 kg) meat also rosé ¢bland 30.9 %
change, respectively). However, the increase intrmmeasumption
was never fully supplied by domestic productione Tiverall level of
self-sufficiency for meat in 2008 was 77.8 %, wille highest rate
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for poultry (93.4 %), followed by beef (72.6 %) amdrk and
sheep/goat meat (both around 69 %). The steepass dn the level
of self-sufficiency as a result of increase in agmption in recent
years were observed for pork, poultry and sheepgaatl meat.

OSheep and goat meat
OBeef

OPoultry

EPork

kg per capita

2000 2001 2002 2003 2004 2005 2006 2007 2008
Years

Figure 5: Per capita meat consumption and the levels of self-sufficiency (%) in
Croatia (2000-2008), Source: MAFRD, 2008

As could be seen from Table 4, the current measwmption per
capita in Croatia is approaching the level in Stoae(94 kg) and
Italy (90 kg), and is higher than in Hungary (80.Kghe pork is the
most frequently consumed meat in all Quadrilate@intries, with
the highest average consumption in Croatia and Aiyn@round 45
kg). The consumption of poultry meat is the highadtungary (29
kg), where it partly replaced the post-accessidhifaother meat
(mainly pork) consumption, and in Slovenia (28 k@he highest
consumption of beef is in Italy (23 kg) and Slowe(21 kg); while
consumption of other kind of meats is generally [@hveep and goat)
or related to specific traditional diet (e.g. usehorse meat in Italy).
In relation to the degree of self-sufficiency foreat in other
Quadrilateral countries, only Hungary with the alerate of 114 %
meets its own needs, while neither Slovenia ndy ktavers all the
domestic needs with the self-sufficiency rate of ®3and 78 %,
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respectively. The widest gaps are present in Siavien pork (55 %)
and in Italy for all kind of meats (beef 61 %, pat® %, sheep/goat
49 % and horse meat 23 %), except poultry.

As a result of deficits for all type of meats, Ciiaais a growing
importer of both live animals and meat. From livenaals, the most
significant (> 90 %) is import of pigs and cattehich grew strongly
from less than 20 thousand in 2000 to nearly 3ghod tons in
2008, mainly due to large increase in import oélIpigs (Figure 6).
In recent years, almost entire import of both Ilpigs and cattle
originate from the EU. In the same period, the inpd meat has
increased around 2.5 times, from an initial 30 Hzowl tons to nearly
80 thousand tons. The most imported meat is poainigpnfrom EU,
followed by poultry and beef, which are importedrenequally from
both EU and other countries (Figure 7).

30 4

OPigs from EU

OPigs from other countries
B Cattle from EU

B Cattle from other countries

1000 t

2000 2001 2002 2003 2004 2005 2006 2007 2008
Years

Figure 6: Import of live pigs and cattle in Croatia (2000-2008), Source:
MAFRD, 2008

Export of live animals is small but has increasedrahe observed
period from initial 0.5 thousand to more than 6uband tons in
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2008, of which about 73 % was live cattle, 16 %spif0 % poultry

and 1 % horses (data not shown). The export of potk and poultry

meat is also growing; however, a significant prajpor of export on

the EU market is present only for poultry and b@éfure 8). The

European market is particularly deficient in berflat is estimated
that import of beef in EU-27 will reach the levél#1 thousand tons
until 2014 (EC, 2007).

90
OPoultry from EU

B Poultry from other countries
OPork from EU

80 1

[

70 OPork from other countries —
B Beef from EU RNNNN —
B Beef from other countries M ™
60 4 ——
o

50 4

1000 t
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I
[

30 4

20 A

10 A

04
2000 2001 2002 2003 2004 2005 2006 2007 2008
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Figure 7: Import of meat in Croatia (2000-2008), Source: MAFRD, 2008

More detailed data about the trade balance in &wémals and
livestock products between Croatia and other Qladral countries
in 2010 are given in Tables 5 and 6. As could B g&able 5), from
the total number of cattle imported in Croatia (ar@ 140 thousands)
11.4 % originated from Hungary. The largest sharéotal import
had calves for fattening (about 64 %) and cattfesfaughtering (32
%), of which 3.1 % and 29.7 %, respectively, warparted from
Hungary. From other cattle categories, Croatiaatss imported 4 %
breeding animals, of which 1.4 % was of Italian ahé % of
Hungarian origin. The same year, Croatia importedusd 626
thousands of live pigs, of which 4.6 % came frormgary. By far
the most important category were piglets for fatigiaround 98 %),
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of which 4.3 % originated from Hungary, along wi#s.8 % of
imported live pigs for slaughtering. In 2010, Hungavas also one
the most important exporter of live poultry and eghémainly lambs
for fattening and slaughter) on Croatian markethwitie share of
about 28 % for both in total import of 1 200 thaods and 56
thousands heads, respectively. In addition, 6.3 theototal number
of imported live poultry originated from Sloveniadal1.7 % from
Italy. In the same period, Croatia sold abroad (fgaito ex-
Yugoslavia markets and Middle East countries) axpmately 9.5
thousands cattle, 24 thousands pigs and 2 milliotlsb However,
there was no export to other Quadrilateral coustraexcept for a
minor trade of horses (640) for slaughtering iylta

16 4
OPoultry to EU

OPoultry to other countries
147 OPork to EU

OPork to other countries
12 4 @Beef to EU — ]
B Beef to other countries s

10 4

1000 t

2000 2001 2002 2003 2004 2005 2006 2007 2008

Years

Figure 8: Export of meat from Croatia (2000-2008), Source: MAFRD, 2008

As regards to meat trade balance (Table 6) in 2Ct@atia imported
more than 72 thousands tons of meat, of which ao@n%
(principally pork, poultry and dried/salted meatsjginated from
other Quadrilateral countries (3.3 % from Italyg 26 from Hungary
and 1.2 % from Slovenia). From nearly 40 thousatwoiss of
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imported pork, Hungary supplied 4.5 %, Italy 0.5a%a Slovenia 0.1
%. In addition, from around 15 thousands tons ofiltpp meat

imported, 4.4 % originated from Slovenia, 1.4 %nirélungary, and
0.9 % from Italy. In total import of salted/driedeats (around 2.3
thousand tons), Italy was by far the most imporfzartner with the
88.8 % share in overall trade, followed by Slovenith the 7.4 %
share.

At the same year, export of Croatian meat amouitedhousand
tons, of which about 13 % end on markets of otheadilateral

countries, mostly Italy and Slovenia. The most Sigant is export of

beef in Italy (20.7 % of total 5.6 thousand tonsyl @0 lesser extent
the export of poultry meat in Slovenia (7.1 % ofatd.7 thousand
tons). These two countries where also an exportindg®n for a

minor quantities of salted/dried meats, while Hugygawas

destination for some pork (1.2 % of total 0.9 tremdtons).

5. Conclusions

The small average farm size and low productivitg #ne main
reasons for a general inefficient Croatian livektpcoduction and
dependence on import of both live animals and ahpraducts (milk

and meat). Milk production as one of the most inguatr part of
Croatian agriculture sector is undergoing strudteteanges (farm
concentration, higher milk yield, new technologid3gspite of that
the production continuously decreasing, the fordigde balance of
milk and milk products deteriorating and the rates@lf-sufficiency

falling. With the current negative trend in milkopluction it can not
be expected to meet the allocated quota after f@ar&&t accession in
near future. An important supplier of milk and gaproducts for
Croatia are countries of Quadrilateral (Slovenia atungary for

fresh milk and lItaly for cheese). The consumptiémdk and dairy

products slightly increased in recent years andhead the similar
level as in Hungary but it is still lower than ifo8enia and Italy. The
main lag remains in consumption of cheese and fetededairy

products. Meat production, a traditionally vital rippaf Croatian

livestock and agricultural sector, shows a slightvard trend of
recovery during the last decade. Pig and poulteydacisive in both
production and consumption. However, in general tnpeaduction

does not meet the rising domestic demands and i€raata net
importer of live animals and meat from both EU atider countries.
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In relation to Quadrilateral partners, Croatial &ig)s in overall meat
production per capita and the rate of self-sufficig especially in
relation to Hungary (for pork and poultry) and Sdaia (for beef and
poultry). In Croatian import, both Hungary and S#aia account for
a notable proportion of live birds and poultry meahd Hungary
alone is also a significant partner in import eklicattle, lambs, pigs
and pig meat. In addition, Italy and to lesser ex®lovenia, are the
most important foreign suppliers of salted/driedatae On the other
hand, Croatian export to other Quadrilateral coestris less
significant, except for export of beef to Italy, ish accounts for a
substantial part of domestic meat export. As pesféal quota for
export on EU market (9.4 thousand tons) has notbgeh reached,
the national beef producers will have good oppdtyufor export
expansion in coming years, especially regardingditicmal Italian
market.

With the EU accession, Croatian livestock sectasti{bmilk and
meat) can expect further integration in internadiomnade and better
opportunities for export (e.g. elimination of prdige tariffs) on
common EU market, especially with regard to proglutttat are
lacking in EU (e.g. beef). However, with accessi@npatian milk
and meat producers will be additionally exposed fterce
competition within the EU market, and further imppenetration and
consequent market share reduction could be expextedell. To
improve the competitiveness of Croatian farmersditmhal farm
concentration and the cooperation of small holdsrsvell as a more
effective use of local resources such as land,ualamd livestock
tradition is necessary. Collaboration between coemt of
Quadrilateral through development and implememataf new
technologies can contribute to a better use of iBpenational
resources and better market position on common Btken

6. References

Croatian agriculture agency (2010). Annual report - cattle
breeding,http://www.hpa.hr Croatian bureau of Statistic (2010).
Statistical Yearbook of the Republic of Croatiétp://www.dzs.hr*
Croation chamber of economy (2011).Trade balance sheet —
livestock productionEC (2007). European Commission, Directorate
General for Agriculture and Rural Development. Pemxis for
agricultural markets and income in the Europeanori007-2014.

19t Animal Science Days, Primosten, Croatia, 19t — 2314 September 2011

127



Plenary lectures

EUROSTAT (2011a). Pocketbook. Food: from farm to fork stits
2011 edition,
http://epp.eurostat.ec.europa.eu/cache/ITY OFFPSBIR-11-
743/EN/KS-32-11-743-EN.PDFEUROSTAT (2011b). Statistics
database, Meat balance sheet (apro_mt_bal),
http://appsso.eurostat.ec.europa.eu/nui/show.daSelatapro_mt_bal
&lang=en EUROSTAT (2007a). Statistic database, Economic
Accounts for Agriculture,
http://epp.eurostat.ec.europa.eu/portal/page/pgstasistics/search_da
tabase EUROSTAT (2007b). Statistic database, Milk and milk
products (apro_mk),
http://appsso.eurostat.ec.europa.eu/nui/setupModifieL ayout.do
MAFRD (2008). Ministry of Agriculture, Fisheries and RUlr
Development. Study of production and consumptiolar® sheet
and self-sufficiency assessment of Agri-Food preéslu@nternal
data). SORS (2011). Statistical office of the Republic of Slovenia.
Supply balance sheet of agricultural products, &apeports No 7.
World Bank (2011). Livestock production index,
http://data.worldbank.org/indicator/AG.PRD.LVSK.XD

ACKNOWLEDGEMENTS — Authors are grateful to Zelika Mési
(Faculty of Agriculture Zagreb) and Jasminka [uKiCroatian
chamber of economy) for their kind assistance atd grovided.

19th Animal Science Days, Primosten, Croatia, 19th — 23rd September 2011

128



