Institute for Animal Husbandry
Belgrade - Zemun, SERBIA

MODERN
TRENDS
IN LIVESTOCK
PRODUCTION

14th
INTERNATIONAL
SYMPOSIUM

e

PROCEEDINGS

4 - 6 October 2023, Belgrade, Serbia




PATRONS

Ministry of Science, Technological Development

and Innovation of the Republic of Serbia

Ministry of Agriculture, Forestry and Water Management
of the Republic of Serbia

ORGANIZER

Institute for Animal Hushandry

Autoput 16, P. Box. 23,

11080, Belgrade-Zemun, Serbia

Tel: +381 112691 611; +381 112670 121; +381 11 2670 541;
Fax: + 381112670 164;

PUBLISHER
Institute for Animal Hushandry, Belgrade-Zemun, Serbia

Editor ;
Zdenka Skrbi¢, PhD, Principal Research Fellow
Institute for Animal Husbandry, Belgrade-Zemun

The Proceedings is printed by the Institute for Animal Hushandry,
Belgrade, 2023

biotechnology.izs@gmail.com
www.istocar.bg.ac.rs

s Circulation 100 copies.

ISBN 978-86-82431-80-0

MODERN TRENDS IN LIVESTOCK PRODUCTION 14th INTERNATIONAL SYMPOSIUM




CHAIRMAN

SECRETARY

MEMBERS

INTERNATIONAL SCIENTIFIC
COMMITTEE

Prof. Dr. Giacomo Biagi,
Department of Veterinary Medical Sciences,
University of Bologna, Italy

Dr. Nikola Delié¢,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia

Dr. Dragana Ruzié-Muslig,

Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Vlada Pantelig¢,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Dr. Aleksandar Stanojkovi¢,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Dr. Milos Lukié,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Dr. Zdenka Skrbié,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Dr. Cedomir Radovig,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Prof. Dr. Marjeta Candek-Potokar,
Agricultural Institute of Slovenia, Ljubljana, Slovenia
Dr. Giuseppe Bee,

Agroscope Posieux, Posieux, Switzerland

Prof. Dr. Zoran Stanimirovié,

University of Belgrade, Faculty of Veterinary Medicine, Serbia
Prof. Dr. Stayka Laleva,

Agricultural Institute, Stara Zagora, Bulgaria

Prof. Dr. Maya Ignatova,

Institute of Animal Science, Kostinbrod, Bulgaria

MODERN TRENDS IN LIVESTOCK PRODUCTION

14th INTERNATIONAL SYMPOSIUM



INTERNATIONAL SCIENTIFIC
COMMITTEE

Dr.lvan Bo$njak,

Ministry of Human and Minority Rights and Social Dialogue, Serbia
Dr. Veselin Petri¢evié,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia

Dr. Dusica Ostoji¢ Andrié,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Prof. Dr. Galia Zamaratskaia,

Department of Molecular Sciences, BioCenter,

Swedish University of Agricultural Sciences, Uppsala, Sweden
Dr. Dragan Niksi¢,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia

Dr. Ljiliana Samolovac,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Prof. Dr. Lidija Perig,

University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
Prof. Dr. Wladyslav Migdal,

Department of Animal Product Technology,

University of Agriculture in Krakdw, Poland

Dr. Dobrila Jakié-Dimié,

Scientific Veterinary Institute of Serbia, Serbia

Prof. Dr. Yalgin Bozkurt,

Isparta University of Applied Science,

Department of Animal Science, Isparta, Turkiye
Dr.Snezana Mladenovié Drinié¢,

Maize Research Institute ,Zemun Polje”, Belgrade, Serhia
Dr. Jelena Aleksié,

Institute of Molecular Genetics and Genetic Engineering, Serbia
Dr. Nikola Stanisié,

Institute for Animal Hushandry, Belgrade -Zemun, Serbia

Dr. Jack Bergsma,

Royal Avebe, The Netherlands

1S

MODERN TRENDS IN LIVESTOCK PRODUCTION 14th INTERNATIONAL SYMPOSIUM




INTERNATIONAL SCIENTIFIC
COMMITTEE

Dr. Sam Millet,
ILVO, Flanders Research Institute for Agriculture, Fisheries
and Food, Belgium
Prof. Dr. Antonella Dalle Zotte,
Departmernt of Animal Medicine, University of Padova, Italy
Prof. Dr. Snezana Trivunovié,
University of Novi Sad, Faculty of Agriculture, Serbia
Prof. Dr. Predrag Perisi¢,
University of Belgrade, Faculty of Agriculture, Serbia
Prof. Dr. Martin Skrlep,
Agricultural Institute of Slovenia, Slovenia
Dr. Violeta Caro Petrovig,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Dr. Nevena Maksimovié,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Prof. Dr. Vesna Gantner,
Josip Juraj Strossmayer University of Osijek,
Faculty of Agrobiotechnical Sciences, Osijek, Croatia
Dr. Maria Munoz,
Departamento Mejora Genética Animal,
INIA, Spain
Dr. Violeta Mandié,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Prof. Dr. Pero Miji¢,
Josip Juraj Strossmayer University of Osijek,
Faculty of Agrobiotechnical Sciences, Osijek, Croatia
Prof. Dr. Zoran Lukovié¢,
University of Zagreh, Faculty of Agriculture,
Department of Animal Science and Technology, Croatia
Prof. Dr. Dubravko Skorput,
University of Zagreb, Fuculty of Agriculture,
Department of Animal Science and Technology, Croatia
Prof. Dr. Aleksandar Simig,
University of Belgrade, Faculty of Agriculture, Serbia
Prof. Dr. Simeon Rakonjac,

Is University of Kragujevac, Faculty of Agronomy, Serbia

MODERN TRENDS IN LIVESTOCK PRODUCTION 14th INTERNATIONAL SYMPOSIUM




INTERNATIONAL SCIENTIFIC
COMMITTEE

Dr. Jasna Prodanov-Radulovié,

Scientific Veterinary Institute “Novi Sad”, Serbia

Prof. Dr. Rosa Nieto,

Departament of Physiology and Biochemistry of Animal
Nutrition Estacion Experimental del Zaidin, CSIC Armilla,
Granada, Spain

Dr. Jordan Markovié¢,

Institute for Forage Crops, KruSevac, Serbia

Dr.Juan M. Garcia Casco,

Departamento Mejora Genética Animal,

INIA, Madrid, Spain

Dr. Slavica Stankovig,

Maize Research Institute ,Zemun Polje*”, Belgrade, Serhia
Dr. Vesna S. Krnjaja,

Institute for Animal Hushandry, Belgrade-Zemun, Serbia

1S

MODERN TRENDS IN LIVESTOCK PRODUCTION 14th INTERNATIONAL SYMPOSIUM




ORGANIZING COMMITTEE

CHAIRMAN Dr. Nikola Delig,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia

SECRETARY Dr. Maja Petricevi¢,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia

MEMBERS Dr. Marina Lazarevig,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Dr. Marija Gogié,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Dr. Vladimir Zivkovié,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Dr. Nenad Micig¢,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Dr. Vesna Dragicevié,
Maize Research Institute ,Zemun Polje”, Belgrade, Serhia
Prof. Dr. Tanja Vasié¢,
Faculty of Agriculture, University of Nis, Serbia
Prof. Dr. Tanja Petrovig,
Faculty of Agriculture, University of Belgrade, Serbia
Dr. Natasa Tolimir,
Institute for Science Application in Agriculture, Serbia

1S

MODERN TRENDS IN LIVESTOCK PRODUCTION 14th INTERNATIONAL SYMPOSIUM




SYMPOSIUM SECRETARIAT

CHAIRMAN Dr. Maja Petri¢evié,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia

MEMBERS Slavko Maleti¢, grad. econ.
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Olga Devecerski, grad. prof.
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Bogdan Cekié, Msc,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Milo$ Marinkovié, Msc,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Nenad Stojiljkovié, Msc,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Ivan Cosié, Msc,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Tamara Stamenié, MPharmSc,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Tanja Keski¢, Msc,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Danijel Milenkovié, Msc,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Nemanja Leéié, Msc,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia
Aleksandra Petrovié, Msc,
Institute for Animal Hushandry, Belgrade-Zemun, Serbia

1S

MODERN TRENDS IN LIVESTOCK PRODUCTION 14th INTERNATIONAL SYMPOSIUM




Address:

Institute for Animal Hushandry,
Autoput 16, P. Box 23,
11080, Belgrade-Zemun, Serbia

Tel:
+381 112691 611
+381 112670121
+381 112670 541
Fax:
+381 112670 164

E-mail: biotechnology.izs@gmail.com
I www.istocar.bg.ac.rs

MODERN TRENDS IN LIVESTOCK PRODUCTION

14th INTERNATIONAL SYMPOSIUM



CONTENT

Martin Wihner
THE SCIENTIFIC CONFERENCES OF THE ZEMUN INSTITUTE - A
REVIEW AND OUTLOOK (Germany).........coeevveeereereenneennnannnnnn

Vesna Gantner, Maja Gregic, Cedomir Radovicé
SUSTAINABILITY OF A PLANT-BASED DIET(Croatia, Serbia)....

Federica Sportelli, Benedetta Delfini, Costanza Delsante, Carla Giuditta
Vecchiato, Carlo Pinna, Giacomo Biagi

THE INFLUENCE OF NUTRITION ON CANINE BEHAVIOR AND
THE ROLE OF THE GUT-BRAIN AXIS: A COMPREHENSIVE
REVIEW (Ttaly). ..cooueieieii e,

Giuseppe Bee, Steve Jacot, George Guex, Claudine Biolley

EFFECT OF THE FATTY ACID COMPOSITION OF THE
MATERNAL DIETS OF SWISS LARGE WHITE SOWS ON THE
FATTY ACID COMPOSITION OF THE BACKFAT OF THE
PROGENY (Switzerland)..........ccccovveviieiiiiiiiecieeeeecee e

Sam Millet, Sophie Goethals
BALANCING AMINO ACID LEVELS IN PIGLET DIETS (Belgium)

Zaira Pardo, Ignacio Fernandez-Figares, Manuel Lachica, Isabel
Seiquer, Luis Lara, Consolacion Garcia-Contreras, Fernando Sanchez-
Esquiliche, Rosa Nieto

HEAT STRESS EFFECTS ON IBERIAN PIG GROWTH AND
PRODUCTIVITY (SPain).....ccccveecveeieeieniienienieeseeseenseesseenseesseesseenns

Viadimir Zivkovi¢, Wladyslav Migdal, Lukasz Migdal, Marija Gogic,
Nenad Stojiljkovi¢, Aleksandra Petrovié, Cedomir Radovié
ENHANCING PIGLET GROWTH WITH LIVE YEAST: A
NUTRITIONAL SUPPLEMENT STUDY (Serbia, Poland)....................

Bojana Savi¢, Martin §krlep, Klavdija Poklukar, Nina Batorek Lukac,
Marjeta Candek-Potokar

VARIATION IN CARCASS, MEAT AND FAT QUALITY OF
AUTOCHTHONOUS BREED IN CONVENTIONAL AND ORGANIC
PRODUCTION SYSTEM (Slovenia).........cocovviiriiriiiiiiiiianianannns

1-7

8-23

24-39

40-60

61-72

73-82

83-92



Galia Zamaratskaia, Ayaz Mammadov, Javid Ojaghi, Simon Tobias
Hoxter, Oksana Kravchenko, Nataliia Hryshchenko, Mykhailo Matvieiev,
Elina Asbjer, Birgitta Staaf Larsson, Svitlana Usenko, Anders H.
Karlsson, Hallvard Wie, Iveta Kocina, Liene Ansone, Vytautas
Ribikauskas, David Richard Arney, Ragnar Leming, Francesca
Carnovale, Andriy Getya

ATTITUDES OF CONSUMERS TOWARDS ANIMAL WELFARE IN
UKRAINE AND AZERBAIJAN (Sweden, Ukraine, Azerbaijan, Latvia,
Lithuania, EStONnia)..........ouviiiiiiiiiiiiiii i iereieeeeeeaaas

Ljiljana Samolovac, Dragan Niksi¢, Dusica Ostoji¢ Andri¢, Viadimir
Zivkovié, Dragan Stanojevié, Vlada Panteli¢, Nenad Mici¢
ORGANIZATION OF CATTLE PRODUCTION IN CONDITIONS OF
CLIMATE CHANGE (Serbia).......cccectereriiiieienieseeieie e

Nevena Maksimovic’,, Dragana Ruzi¢-Musli¢, Violeta Caro Petrovié,
Bogdan Cekié, Ivan Cosié, Nemanja Leci¢, Nikola Stanisi¢
GOATS AND CLIMATE RESILIENCE (Serbia)........cccccoeevieiieiiiiennen,

Fatmagiil Tolun, Ergiin Demir
CARBON CAPTURE TECHNOLOGIES FOR LIVESTOCK FARMS
T4 S T

Slavéa Hristov, Marko Cincovic¢, Branislav Stankovi¢, Radojica Dokovic,
Dusica Ostoji¢ Andrié, Ljiljana Samolovac, Dimitar Nakov

DETERMINATION OF NEW WELFARE AND STRESS
INDICATORS OF THE ANIMALS ON CATTLE AND PIG FARMS
BASED ON DIFFERENT PUBLICATIONS (Serbia, North Macedonia)

Branislav Stankovi¢, Slavca Hristov, Marko Cincovi¢, Radojica Pokovié,
Dusica Ostoji¢ Andric¢, Ivana MiloSevic-Stankovié, Dimitar Nakov
DETERMINATION OF NEW BIOSECURITY INDICATORS ON
CATTLE AND PIG FARMS BASED ON DIFFERENT
PUBLICATIONS (Serbia, North Macedonia)..................cvevvnnn...

Simeon Rakonjac, Snezana Bogosavljevi¢-Boskovié, Zdenka Skrbié,
Milos Luki¢, Viadimir Doskovi¢, Veselin Petricevi¢, Milun D. Petrovié
ORGANIC POULTRY PRODUCTION: GENOTYPE CHOICE AND
WELFARE (Serbia)......ccoviiiiiiiiiii e e

Marko Paji¢, Slobodan Knezevié, Jelena Maleti¢, Sava Spiridonovic,
Biljana Durdevi¢, Dalibor Todorovi¢, Dusica Ostoji¢ Andric¢
ASSESSMENT OF THE CURRENT STATE OF BIOSECURITY
MEASURES ON BROILER CHICKEN FARMS WITH DIFFERENT
CAPACITIES IN VOJVODINA (Serbia).........ocevvivriiriniennennannnns.

104-113

114-128

129-143

144-156

157-167

168-181

182-192

193-205



Maria Muiioz, A'ngel M. Martinez-Montes, Almudena Fernandez, Josep
Maria Folch, Ana I. Fernandez

EXPLORING PORCINE GROWTH AND FATNESS THROUGH
LIVER TRANSCRIPTOME ANALYSES IN DIFFERENT IBERIAN
GENETIC BACKGROUNDS (Spain).......c.oovvviiiiiiiiiiiiiniinnannnns

Martin Skrlep Nina Batorek Lukac
ADVANTAGES AND DRAWBACKS OF REARING OF ENTIRE
MALE AND IMMUNOCASTRATED PIGS (Slovenia)..................

Dubravko Skorput, Danijel Karolyi, Ana Kaié, Zoran Lukovié
OPTIMUM CONTRIBUTION SELECTION: PRACTICAL
IMPLEMENTATION IN BLACK SLAVONIAN AND BANIJA
SPOTTED PIG (Croatia).......oouveirietiaiieiieaieaieeeeneeireeeaeenanns

Fernando Sanchez-Esquiliche, Patricia Palma-Granados, Luisa Ramirez
Hidalgo, Alberto Marquez, Maria Musioz, Juan M. Garcia Casco
IMPROVING THE REPRODUCTIVE CHARACTERISTICS OF THE
PUREBRED IBERIAN PIG: A CHALLENGING ENDEAVOR (Spain)

Aleksandar Stanojkovi¢, Nikola Stanisi¢, Nikola Deli¢, Ivan Bosnjak,
Violeta Mandi¢, Aleksandra Stanojkovic-Sebic, Jakov Nisavi¢
STREPTOCOCCUS SUIS, TWO-FACED GAME CHANGER (Serbia)

Jasna Prodanov-Radulovi¢, Jelena Petrovié, Sinisa Grubac, Milijana
Neskovi¢, Slavéa Hristov, Jovan Bojkovski

RELEVANT BIOSECURITY MEASURES TO PREVENT THE
SPREAD OF AFRICAN SWINE FEVER IN THE DOMESTIC PIG
PRODUCTION SECTOR IN SERBIA (Serbia)..........c..covvviiinnnn...

Igor M. Stojanov, Doroteja A. Marici¢, Radomir D. Ratajac, Jasna Z.
Prodanov Radulovié¢, Stevan G. Rodi¢, Jelena B. Api¢, Ivan M. Pusi¢
SIGNIFICANCE OF  LISTERIA ISOLATES IN ABORTED
MATERIALS FROM COWS (Serbia).......ccoovieiiiiiiiiiiiiiiiiinne,

Ivan Paviovié, Stanko Minié, Violeta Caro Petrovi¢, Milan P.Petrovic,
Ivan Dobrosavljevi¢, Nemanja Zdravkovi¢, Jovan Bojkovski, Ana Vasic,
Marija Paviovié, Aleksandra Tasic¢

COENUROSIS OF SHEEP IN SERBIA - CASE REPORT (Serbia).....

Yunus Emre Ata, Kemal Celik

INVESTIGATION OF THE USE OF PROPOLIS IN BROILER FEEDS
AND ITS EFFECTS ON HEALTH AND PERFORMANCE
PARAMETERS (TUrKIye)....o.ooriitiitiiii e

206-213

214-231

232-240

241-250

251-266

267-275

276-285

286-296

297-310



Mubhittin Zengin, Ergiin Demir, Abdulkadir Keskin
CURRENT APPROACHES TO THE RELATIONSHIP OF
ZEARALENONE AND FERTILITY IN LIVESTOCK (Tiirkiye)......

Jack Bergsma
THE USE OF STARCH IN THE MEAT PROCESSING INDUSTRY
(The Netherlands).........ovvvriiiiiiii e,

Nikola Stanisi¢, Nikola Deli¢, Slavisa Staji¢, Maja Petricevi¢, Slobodan
Lili¢, Tamara Stameni¢, Aleksandar Stanojkovié

EFFECT OF FAT LEVEL ON QUALITY CHARACTERISTICS OF
TRADITIONAL SUCUK SAUSAGES. PART 1: PHYSICO-
CHEMICAL CHANGES DURING PRODUCTION (Serbia)...........

Nikola Deli¢, Nikola Stanisi¢, Aleksandar Stanojkovi¢, Maja Petricevic,
Tamara Stameni¢, Nevena Maksimovié, Tanja Keskic¢

EFFECT OF FAT LEVEL ON QUALITY CHARACTERISTICS OF
TRADITIONAL SUCUK SAUSAGES. PART 2: TEXTURE, COLOUR
AND SENSORY QUALITY (Serbia)........ccoovvviiiiiiiiiiiiiiienenn,

Wtadystaw Migdal, Cedomir  Radovié, Viadimir Zivkovié, Maria
Walczycka, Anna Migdal, tukasz Migdat

MEAT OF NATIVE PIGS BREEDS AS A RAW MATERIAL FOR
TRADITIONAL PRODUCTS OBTAINED IN SERBIA AND POLAND
(Poland, Serbia).........coviiriiiiii i

Ana Kai¢, Dubravko §korput, Danijel Karolyi, Zoran Lukovi¢
ASSESSMENT OF WATER-HOLDING CAPACITY IN DIFFERENT
MEATS USING EZ-DRIPLOSS METHOD: A REVIEW OF KEY
METHODOLOGICAL FACTORS (Croatia)...........ocoviiiniiiniin.n.

Yalcin Bozkurt, Mevliit Tiirk, Sabahattin Albayrak

PATH COEFFICIENT ANALYSIS BETWEEN BODY WEIGHT AND
SOME REAL-TIME BODY MEASUREMENTS OF GRAZING
CATTLE ON DIFFERENT ARTIFICIAL PASTURES (Tiirkiye)......

Jordan Markovié, Viadimir Zornié, Ratibor Strbanovié

EFFECT OF CONDENSED TANNINS CONCENTRATIONS ON
PROTEIN DEGRADABILITY OF RED CLOVER, ITALIAN
RYEGRASS AND THEIR MIXTURES (Serbia)............ccccovvvinnnns

Marina Lazarevi¢, Vlada Panteli¢, Dragan Stanojevié¢, Dragan Niksic,
Nevena Maksimovic, Milos Marinkovi¢, Ljiljana Samolovac

TREND OF MILK YIELD TRAITS OF BULL MOTHERS OF THE
HOLSTEIN-FRIESIAN BREED (Serbia).........ccovvvviiiiiiiniiniiiennnn.

311-324

325-334

335-345

346-354

355-374

375-383

384-395

396-407

408-417



Tina Bobi¢, Pero Miji¢, Vesna Gantner, Mirjana Baban, Maja Gregi¢
FARMER EXPERIENCE IN TRANSITION FROM CONVENTIONAL
TO ROBOTIC MILKING (Croatia)..........ccovveiiiiiniiiiniineannnnn,

Savas Atasever
BROMOTYMOL BLUE TEST SCORES FOR DETECTING RAW
MILK QUALITY OF BUCKET MILK OF JERSEY COWS (Tiirkiye)

Amila Milisi¢, Zlatan Sari¢, Lejla Biber, Amila Oras, Munevera Begic,
Tarik Dizdarevi¢, Miroljub Baraé, Svijetlana Sakié-Dizdarevic
PRODUCTION AND QUALITY ASPECTS OF PROBIOTIC
FERMENTED MILK WITH ADDITION OF HONEY (Bosnia and
Herzegovina, Serbia)....... ...,

POSTER SECTION

Milun D. Petrovié, Vladan Bogdanovi¢, Snezana Bogosavljevi¢-Boskovic,
Simeon Rakonjac, Radojica Dokovié, Radica Pedovié, Milos Zi. Petrovié
EFFECT OF SYSTEMATIC FACTORS ON MILK PRODUCTION
PER MILKING, PRODUCTIVE AND LIFETIME DAY IN
SIMMENTAL COWS (Serbia).......c.ooviiiiiiiiiiieeieneeeeans

Vesna Gantner, Ivana Jozef, Vera Popovi¢, Maja Gregi¢, Dragan Solic,
Klemen Potocnik

THE EFFECT OF MASTITIS PREVALENCE RISK ON THE DAILY
PRODUCTION OF DAIRY COWS CONCERNING THE MILK
RECORDING YEAR (Croatia, Slovenia)...........coooevveiiiieineennnannn..

Dusica Ostoji¢ Andric¢, Slavéa Hristov, Branislav Stankovié, Violeta Caro
Petrovi¢, Marko Paji¢, Dragan NikSi¢, Ljiljana Samolovac, Milos
Marinkovié

MEDICINAL AND AROMATIC PLANTS IN LIVESTOCK
FARMING: A PROMISING APPROACH FOR BOOSTING HEALTH
AND PERFORMANCE (Serbia).......ccccccvevvierrircienieeieeieereereessesneens

Dragan Dokié, Vera Popovi¢, Maja Gregi¢, Vesna Gantner
IMPROVING THE DEVELOPMENT OF THE COMPETITIVENESS
OF PIG AND CATTLE PRODUCTION IN THE REPUBLIC OF
CROATIA BY APPLYING GENERIC STRATEGIES (Croatia)........

Maja Gregic, Tina Bobi¢, Dragan Dokic, Vesna Gantner
THERMOREGULATION OF SPORTS HORSES (Croatia).............

418-424

425-431

432-440

441-449

450-459

460-475

476-483

484-492



Ivan Viahek, Nevena Maksimovi¢, Aneta Piplica, Maja Mauri¢
Maljkovié, Nikola Deli¢, Marina Lazarevic, Velimir Susi¢
POPULATION TRENDS OF GOATS IN SERBIA AND CROATIA
FROM 2012 TO 2021 (Croatia, Serbia)..........c.eevvveeiieiieirannnnnnns

Alkan Cagli, Hasan Cogan, Murat Yilmaz

COMPARISON OF BODY WEIGHT, FAMACHA © BCS AND HAIR
SCORES IN SAANEN GOATS DURING PREGNANCY AND BIRTH
PERIOD (THIKIYE) ... oeveeeeeeeeie e,

Bogdan Cekié, Dragana Ruzi¢ Musli¢, Nevena Maksimovic, Violeta Caro
Petrovié, Ivan Cosié, Nemanja Lecic¢, Zsolt Becskei

NEW ASPECTS IN RISK STATUS EVALUATION OF SMALL
RUMINANT LOCAL BREEDS IN SERBIA (Serbia)........ccceveenneee.

Maria Babetsa, Evangelia D. Apostolidi, Loukia V. Ekateriniadou,
Evridiki Boukouvala

PRNP GENE POLYMORPHISMS IN HEALTHY GREEK SHEEP
FROM 2017 TO 2022 - NATIONAL DATABASE FROM RESISTANT
RAMS (GI@ECE) . .ttt ettt e et ae e

. Nikola Metodiev

THE EFFECT OF THE APPLICATION OF MELATONIN IMPLANTS
IN THE SPRING ON THE MANIFESTATION OF ESTRUS AND
FERTILITY IN ILE DE FRANCE SHEEP (Bulgaria).....................

. Klavdija Poklukar, Marjeta Candek-Potokar, Nina Batorek Lukac,
Marie-José Mercat, David Picard Druet, Martin §krlep

GENE POLYMORPHISMS FREQUENCIES IN KRSKOPOLJE PIG
BREED (Slovenia, France)............cooiiiiiiiiiiiiiiiiiiiieieeeeea

. Klavdija Poklukar, Marjeta Candek-Potokar, Nina Batorek Lukac,
Marie-José Mercat, David Picard Druet, Martin Skrlep

THE EFFECT OF PRKAG3 AND RYR1 GENE ON MEAT QUALITY
TRAITS IN THE LOCAL KRSKOPOLJE PIG BREED (Slovenia,
France). ..o e

. Vesna Krnjaja, Violeta Mandié, Slavica Stankovié, Ana Obradovi¢, Tanja
Petrovié, Tanja Vasi¢, Marina Lazarevié¢

FUSARIUM AND DEOXYNIVALENOL CONTAMINATION OF
WINTER WHEAT DEPENDING ON GROWING SEASON AND
CULTIVAR (Serbia)........oouiiiriiiiiitii e e

493-507

508-518

519-530

531-539

540-546

547-555

556-565

566-576



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production
October 4 — 6, 2023, Belgrade, Serbia

ORGANIC POULTRY PRODUCTION: GENOTYPE
CHOICE AND WELFARE

Simeon Rakonjac', SneZana Bogosavljevi¢-Boskovi¢', Zdenka Skrbi¢’,
Milo§ Luki¢’, Vladimir Doskovié’, Veselin Petri¢evié?, Milun D.
Petrovié

YUniversity of Kragujevac, Faculty of Agronomy in Cacak, Cara Dugana 34, 32 000 Cacak, Serbia
2Institute of Animal Husbandry, Belgrade-Zemun, Autoput 16, 11080 Zemun, Serbia
Corresponding author: Rakonjac Simeon, simcepb@yahoo.com

Invited paper

Abstract: Organic poultry production has a continuous growth trend that is
expected to continue in the following period. Today's consumers expect this
method of production to ensure the quality of life and a high level of welfare for
the reared animals, which will contribute to the quality of the products produced in
this way. Since this is a relatively young and still insufficiently researched rearing
system, there are a lot of unknowns and unresolved issues that slow down its faster
development. A genotype that would provide optimal production results in this
production system has not yet been selected, so either hybrids from conventional
production or breeds with poor production characteristics are often used. In
addition to the undoubted benefit that the use of the outlet brings, which is
reflected in the better quality of the organic products and the greater degree of
welfare and vitality of the reared poultry, the negative impact of extreme weather
conditions still exists, as well as the increased risk of transmitting various diseases
and parasites as well as predator attacks.

Key words: organic poultry, slow-growing genotypes, fast-growing genotypes,
dual-purpose breeds, welfare, biosecurity

Introduction

The global organic poultry market will grow from $9.78 billion in 2022 to
$10.34 billion in 2023 at a compound annual growth rate (CAGR) of 5.8%. The
organic poultry market is expected to grow to $12.65 billion in 2027 at a CAGR of
5.2% (The Business Research Company, 2023).

In European Union, 43.2% of hens are currently reared in cages, 36.2% in
barns, 14% free range and 6.5% organic. Of the individual countries, Denmark
(32.1%), Luxembourg (24.8%), Germany (14.1%), Austria (13.4%), Sweden
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(11.7%) and France (11.2%) have the highest percentage of organic laying hens.
By total number, Germany is the leading organic egg producer in Europe with 8.3
million layers, followed by France with 5.4 million layers and the Netherlands with
2.8 million organic layers (European Commission, 2023).

On the other hand, 90% of broilers in the EU are reared in intensive indoor
systems, around 4-5% in less-intensive indoor systems, up to 5% in free-range
systems, and 1% in organic systems (Augere-Granier, 2019). France leads organic
chicken production in the EU, producing 14 million chickens per year, followed by
Belgium with 3.6 million and Austria with 1.3 million chickens under the organic
certification (Maguregui, 2021). The percentage of organic poultry in Serbia is less
than 0.1% (Simi¢, 2020).

Genotype choice

Organic poultry production has a large number of its peculiarities and for
this reason, it is significantly different from conventional. This implies that the
animals selected and available for conventional rearing may not necessarily be well
suited for organic, because different production systems may also require different
animal traits, e.g. genes that are beneficial in one production system may not be
beneficial in another (Brunberg et al., 2014). European Commission Regulation No
848/2018 (2018) stated that "In the choice of breeds or strains, account must be
taken of the capacity of animals to adapt to local conditions; their vitality, and their
disease resistance. In addition, breeds or strains of animals shall be selected to
avoid specific diseases or health problems associated with some breeds or strains
used in intensive production. Preference is to be given to indigenous breeds and
strains".

The poultry used in intensive production systems is mainly selected for
high growth/laying capacity in strictly controlled environments, small opportunities
to move and certain group sizes. Typical meat-type chicken grows to twice the size
of a bird from 50 years ago in half the time while consuming less feed per kilo of
gain. Similarly, egg-type chicken genotypes produce more eggs. This selection
process resulted in birds that can provide a large quantity of meat and eggs to meet
consumer demand with relatively low production costs (Fisher, 2016). It is debated
whether these animals are suitable for less intensive production systems, especially
organic (Rakonjac et al., 2021).

Choosing the appropriate genotype for organic egg production is less of a
problem than for organic meat production. A large number of studies have
confirmed that commercial hybrids can be reared quite successfully in an organic
production system, regardless of the fact that they are selected for intensive
production in closed facilities (Sokofowicz et al., 2018, Rakonjac et al., 2021). Of
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course, a large number of challenges that are not represented in conventional
production can occur here, related to reduced laying capacity, reduced egg weight,
lack of methionine in the diet (Rakonjac et al., 2018), as well as problems with
diseases, parasites and predators (Bonnefous et al., 2022). Due to these facts, dual-
purpose breeds are the first choice for organic egg production. Implementing dual-
purpose poultry in modern egg production is facing a challenge in exchanging the
egg layer genotypes, which for many generations have been intensively bred for a
high number of eggs, high feed efficiency, low bodyweight and high egg quality.
These parameters are not at the same high levels in dual-purpose poultry. To
implement dual-purpose genotypes in egg production, it is necessary to identify
genotypes that among other production criteria have high egg qualities, which here
are considered as shell strength, yolk-ratio, dry matter of egg albumen, and absence
of blood and meat spots (Hammershgj et al., 2021). Despite their lower
productivity, these genotypes have several advantages: they are agile and can run
fast, fly and roost in trees, so can escape predators, they are more resistant to
bacterial and protozoan diseases and parasitic infestations than commercial layers
are, their eggs are generally preferred to those from commercial birds (Pym, 2013).

There are numerous differences between conventional and organic broiler
farming technology, but two facts have the greatest effect on the choice of
genotype for this production - the presence of an outlet (4m” per bird) and the
minimum slaughter age (81 days). If the producers apply to these minimum
slaughter ages, slow-growing genotypes must be used because commercial broilers
grow too fast to be kept until 81 days. Fast-growing broilers at an older age (81
days) are very heavy and have an unbalanced body conformation as a result of
intense genetic selection for additional breast muscle and body mass, which render
kinetic activity more difficult and unusual. Also, active behaviours, immune
responses, and thermotolerance were reduced (Amato and Castellini, 2022). For
this reason, many studies have recommended the use of slow-growing genotypes in
organic poultry meat production. These genotypes are more adapted to "natural”
environments, with a robustness that allows them to survive and reproduce
constantly (Perini et al., 2020). Also, slow-growing genotypes are generally
preferred for their ability to cope with organic rules while maintaining successful
health and welfare states (Amato and Castellini, 2022). Generally, slow-growing
chickens are a heterogeneous group of chickens made up of commercial strains,
selected by poultry companies for outdoor farming and by local poultry breeds
(Dal Bosco et al., 2021). The same authors (Dal Bosco et al., 2021) introduce the
concept of medium growing, also called the "slower growing" genotype, which
emerged to indicate a subject with intermediate characteristics, both from the point
of view of production and from the ability of the birds to adapt to organic
production.
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Slow-growing chickens currently make up only a small fraction (1-3%) of
the commercially available chicken genetic stock around the world and many slow-
growing genotypes are only available in Europe (Fisher, 2016). In the EU, it is
estimated that 2-5% of the broilers are slower-growing birds. Outside the EU, there
is little demand for slower-growing birds. Three world's largest breeding
companies (Broiler Breeders, Cobb-Vantress and Hubbard) indicate that slower-
growing broiler products make up less than 1% of the company's turnover. For
both organic and outdoor broiler production, it is expected that the market will only
slightly increase (Hiemstra and Napel, 2013).

In Italy, big companies use both sexes of slow-growing genotypes and only
the females of fast-growing genotypes in organic systems, while the males are used
in intensive systems. The reason for this choice is due to the too-high body weight
reached by the males at 81 days (Mancinelli et al., 2020). Rearing of slow-growing
genotypes, which include native breeds, is also important for maintaining
biodiversity and genetic variability (Mancinelli et al., 2021) because some of these
local breeds could have traits and genes relevant for adaptation to organic rearing
system (i.e., resistance to heat stress, higher immune response, kinetic activity, and
some meat characteristics) (Dal Bosco et al., 2021).

However, the definition of genotype adapted to the organic system requires
the measure of a wide panel of physiological and behavioural traits and not only
daily weight gain. A multi-criteria analysis should be developed considering the
economic, ecological, social and qualitative performance of different poultry
genotypes for identifying which of them better fits with the organic system
requirements (Castellini et al., 2016).

The welfare of reared animals

Conventional poultry production is one of the most intensive farming
systems, and flocks often comprise several thousand birds reared in large
compartments, with high stocking densities. Biosecurity is very high, and the
indoor environment, including temperature, humidity and lighting, can be
controlled meticulously (Augére-Granier, 2019). From one point of view, this way
of production satisfies the condition to be defined as high welfare because breeding
companies consider the welfare as trouble-free production, absence of
abnormalities that hamper production, low mortality and good performance in the
range of customer production environments. They look at animal welfare in the
context of the specific market, not on their own (Hiemsta and Napel, 2013). On the
other hand, organic poultry production exposes animals to natural light, natural
climate conditions, and different temperatures. It is well-known that high
temperatures are environmental stress factors that can badly compromise the
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welfare, health, and production of broilers (Amato and Castellini, 2022). Also,
Gerzilov et al. (2022) state that a higher risk of stress exists in the organic rearing
system, associated with factors such as changing environmental conditions,
parasitic, bacterial and viral infections, contamination, aggression from dominant
birds, pecking and risk of cannibalism etc. especially, ambient temperature are
being widely recognized as a main stress factor. However, consumers define the
welfare of reared animals in a completely different way - priority has animals'
quality of life, and positive experiences for animals (Amato and Castellini, 2022).
Consumers want to buy a product that is produced in a "natural way", and for such
a product they are willing to pay a higher price. This contributed to the perception
that the products of "happy animals" are better and healthier for human
consumption (Rakonjac et al., 2018). Public concerns about broiler welfare have
resulted in the emergence of various ‘higher-welfare” systems. Around 10% of the
broilers in the EU are currently reared in alternative production systems (Augere-
Granier, 2019). These include loose housing indoor systems with e.g. lower
stocking densities, slower growing hybrids and/or provision of environmental
enrichment, as well as free-range systems. Organic broiler production comprises a
relatively small share of the market, approximately 1%, in the EU (Augére-
Granier, 2019).

The main problems in free range and organic laying hen farms are uneven
distribution of birds on pasture, where they use the area near the house heavily but
the rest very little, feather pecking, cannibalism, high risk of infection, pod
dermatitis, deformation of the keel bone, and amputated beaks. Moreover, dirty
eggs and the loss of birds by predators are common (Mahboub, 2004). The welfare
of free-range birds may be poor during extreme winter weather as their egg
production is substantially reduced. Furthermore, problems are associated with
winter or windy weather conditions as free-range laying houses will cool down
rapidly and relative humidity increases. Therefore the regulation of the climatic
condition in the house is difficult. The low temperature in the house stimulates the
bird to eat more. This will increase the feeding costs of egg production. In addition,
wetting of litter in laying houses as a result of outdoor wetness by rain and snow is
another problem (Mahboub, 2004).

Mainly organic farming is well able to provide conditions which promote
good animal welfare because this system more or less complies with the Five
Freedoms (Freedom from hunger and thirst, Freedom from thermal and physical
discomfort, Freedom from pain, injury and disease, Freedom to express normal
behaviour and Freedom from fear and distress (Spoolder, 2007). Organically reared
poultry have more space and the possibility to go outside. This gives the animals
the possibility to perform more natural behaviour and move more, which generally
should be positive for their health. The outdoor system also gives challenges. It is
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shown in many studies that different parasites are more common in free-range
systems compared to cages (Ferrante et al, 2009; Brunberg et al., 2014), as well as
predation (Ferrante et al, 2009; Bonnefous et al., 2022). In organic system, the
environmental conditions, such as low density and access to large open spaces,
should increase activity levels and improve the leg health of chickens (Amato and
Castellini, 2022). Generally, the good health of organic poultry should be
maintained, preferably with preventive measures through the choice of breed, good
management, and feed and flock sizes (Brunberg et al., 2014).

From the results of numerous authors who have dealt with this topic, it can
be said that the choice of genotype is crucial in terms of the welfare of organic-
reared poultry. Kalmendal and Bessei (2012) and Goransson (2022) stated that
slow-growing strains have lower mortality, less incidence of leg weakness and
cardiovascular diseases, and generally show an improved welfare status in the
organic rearing system. Shim et al. (2012) also reported higher mortality in fast-
growing compared with slow-growing chickens, and 90% of this mortality was due
to sudden death syndrome. Regarding broilers, there are clear differences in
behaviour between fast and slow-growing genotypes. The slow-growing birds are
more active, explorative and often spend more time outside (Castellini et al., 2002;
Fanatico et al., 2008). Using a GPS monitoring device to evaluate the outdoor
activity of organic chickens, it was observed that the slow-growing birds performed
more active behaviours, covering an average daily distance of 1 230 m, compared
to the fast-growing birds which covered only 125 m (Bokkers et al., 2004). Similar
conclusions were also expressed by Branciari et al. (2009).

Good pasture management is one of the most important measures in
organic poultry production, and they provide birds' health and welfare. When
outlets are not well managed from an environmental point of view, the pasture is
scarcely taken care of (no grass and no shadow point presence) and the chickens'
living space is unsafe. Several shelters should be made available to birds to make
the outlet more attractive. Providing bushes and trees inside the pens could help
chickens to feel safer from predators and more sheltered from the sun and bad
weather; this would allow them to move further away from huts and eat and forage
longer (Sossidou et al., 2015).

Feather pecking and cannibalism are the two most important unwanted
behaviours in poultry production. They are said to be redirected
explorative/foraging behaviour and start when the animals cannot fulfil their
behavioural needs (Brunberg et al., 2014). Feather pecking and cannibalism may
reduce the potential of organic husbandry to enhance the welfare of laying hens.
Better feeding management, daily access to the free-range area and improved litter
management may reduce the incidence of plumage damage and associated
injurious pecking, hence enhancing the welfare of organic laying hens (Bestman et
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al., 2017). Mahboub (2004) established that feather pecking activity was decreased
in the outside grass area compared to the outside roofed area. This may be
attributed to the green food and its nutritive value that stimulate the birds to eat
more grasses and perform foraging-related behaviours like scratching and pecking
to be directed to the ground.

Outdoor access for broilers is associated with a lower incidence of foot pad
dermatitis (Dal Bosco et al., 2014). Contrary to this, Sarica et al. (2014) have
demonstrated a negative effect on foot pad health in free-ranging chickens which is
likely to be dependent on current weather and outdoor ground conditions.
Goransson (2022) as a key effect in the occurrence of foot pad states the genotype
used in organic production - fast-growing hybrids were much more prone to this
occurrence. Similar conclusions are also stated by Castellini et al. (2016) - about
60% of the fast-growing genotype, when organically reared, had several body
lesions and poor feather condition, whereas slow-growing chickens reared in the
same conditions did not have footpad lesions or breast blisters. These studies
suggest that the fast-growing genotypes are not suitable for organic-rearing
systems. Indeed, these latter genotypes show an imbalance between skeletal and
muscle mass that causes articular inflammations and metabolic disorders like
myocardial infarcts and respiratory problems. The same conclusions are stated by
Meluzzi et al. (2009), fast-growing chickens reared in the organic system exhibited
many welfare problems such as a higher occurrence of footpad dermatitis and
breast blisters, as well as an impaired immune response, compared with slow-
growing birds.

Conclusion

Based on the results of numerous authors whose results are presented in this paper,

it can be concluded:

e organic poultry production has a continuous growth trend that is expected to
continue in the following period,

e an ideal organic bird that will achieve good production results in conditions
that differ significantly from those of conventional production has not yet been
defined and created,

o achieving welfare in organic poultry production is still a big challenge because
it is not easy to harmonize the quality of life of reared birds with the problems
that arise when it is not possible to control the environment.
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