
9 -11 October  2019,  Belgrade, Serbia

P  R  O  C  E  E  D  I  N  G  S

12th 
INTERNATIONAL 

SYMPOSIUM

MODERN 
TRENDS 
IN LIVESTOCK
PRODUCTION



9 -11 October  2019,  Belgrade, Serbia

P  R  O  C  E  E  D  I  N  G  S

12th 
INTERNATIONAL 

SYMPOSIUM

MODERN 
TRENDS 
IN LIVESTOCK
PRODUCTION

Institute for Animal Husbandry 
Belgrade - Zemun, SERBIA



Proceedings of the 12th International Symposium  
Modern Trends in Livestock Production 

October 9-11, 2019 

 
 
EDITORIAL COUNCIL 
 
Prof. Dr. Giacomo Biagi, Faculty of Veterinary 
Medicine, University of Bologna,Italy 
Prof. Dr. Martin Wähner, Faculty of Applied Sciences, 
Bernburg, Germany  
Dr. Milan P. Petrović, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 
Dr. Dragana Ružić-Muslić, Institute for Animal 
Husbandry, Belgrade-Zemun, Serbia 
Prof. Dr. Radica Đedović, Faculty of Agriculture, 
University of Belgrade, Serbia 
Prof. Dr. Lidija Perić, Faculty of Agriculture, 
University of Novi Sad, Serbia  
Dr Maya Ignatova, Institute of Animal Science, 
Kostinbrod, Bulgaria 
Prof. Dr. Kazutaka Umetsu, Obihiro University of 
Agriculture and Veterinary Medicine, Obihiro, Japan  
Prof. Dr. Dragan Glamočić, Faculty of Agriculture, 
University of Novi Sad, Serbia 
Dr. Marina Selionovna, Russian Scientific Research 
Institute of Sheep and Goat Breeding, Stavropol, 
Russia 
Prof. Dr. Vigilijus Jukna, Institute of Energy and 
Biotechnology Engineering,  Aleksandras Stulginskis 
University, Kaunas, Lithuania  
Dr. Vesna Krnjaja, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 

 
Dr. Elena Kistanova, Institute of Biology and 
Immunology of Reproduction „Kiril Bratanov“, 
Sofia,Bulgaria  
Prof. Dr. Pero Mijić, Faculty of Agriculture, University 
of Osijek, Croatia 
Prof.Dr. Marjeta Čandek-Potokar, Agricultural Institute 
of Slovenia, Ljubljana, Slovenia 
Prof.Dr. Peter Dovč, Department of Animal Science, 
Biotechnical Faculty, University of Ljubljana, Slovenia 
Dr. Miloš Lukić, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 
Prof. Dr. Wladyslaw Migdal, University of Agriculture, 
Krakow, Poland  
Dr Ivan Bahelka, National Agricultural and Food 
Centre – Research Institute for Animal Production, 
Lužianky, Slovakia 
Dr. Vlada Pantelić, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 
Prof. Dr. Sandra Edwards, School of Agriculture, Food 
and Rural Development, University of 
Newcastle,United Kingdom  
Prof. Dr. Stelios Deligeorgis, Greece;  
Prof. Dr. Hasan Ulker, Turkey  
Dr. Catalin Dragomir, National Research and 
Development Institute for Animal Biology and 
Nutrition (IBNA Balotesti), Balotesti, Ilfov, Romania 
 
 

Publisher 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 

Editor-in-Chief 
Čedomir Radović, PhD, Research associate 
Director of the Institute for Animal Husbandry, Belgrade-Zemun 
 

EDITORIAL BOARD 
Editor 
Zdenka Škrbić, PhD, Principal Research Fellow  
Institute for Animal Husbandry, Belgrade-Zemun 

Section Editors 
Animal Science 

Dušica Ostojić-Andrić, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Violeta Caro Petrović, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Nevena Maksimović, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Veselin Petričević, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Dragan Nikšić, PhD, Research Associate  
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
 

Feed Science 
Zorica Bijelić, PhD, Senior Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Violeta Mandić, PhD, Senior Research Associate 



Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
 

Technology and quality of animal products  
Prof. Marjeta Čandek-Potokar, PhD 
Agricultural Institute of Slovenia, Ljubljana, Slovenia 
Nikola Stanišić, PhD, Research Associate 
Innovative Center AVEBE U.A., Groningen, Netherlands 
Maja Petričević, PhD, Research Associate  
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
 

Food safety, Veterinary Medicine Science 
Aleksandar Stanojković, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
         
Language editor  
Olga Devečerski, grad.prof 
 
Address of the Editor’s office  
Institute for Animal Husbandry, Autoput 16, P. Box 23, 11080 Belgrade-Zemun, Republic of Serbia Tel. 381 11 
2691 611, 2670 121; Fax 381 11 2670 164; 
 e-mail: biotechnology.izs@gmail.com; www.istocar.bg.ac.rs  
 

Circulation 150 copies.  

The publication of this Proceedings is sponsored by the Ministry of Education and Science of the Republic of 
Serbia.  
The Proceedings is printed by the Institute for Animal Husbandry, Belgrade, 2019 
 

ISBN 978-86-82431-76-3 
 
 

 



PATRON
Ministry of  Education, Science and Technological
Development of  the Republic of  Serbia

ORGANIZER
Institute for Animal Husbandry
Autoput 16, P. Box. 23, 
11080, Belgrade-Zemun, Serbia
Tel: +381 11 2691 611; +381 11 2670 121; 
+381 11 2670 541;
Fax: + 381 11 2670 164;

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

12th  INTERNATIONAL SYMPOSIUMMODERN TRENDS IN LIVESTOCK PRODUCTION



12th  INTERNATIONAL SYMPOSIUM

CHAIRMAN

SECRETARY

MEMBERS

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

Dr. Milan P. Petrović, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia

Dr. Čedomir Radović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Milan M. Petrović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Martin Wähner, 
Anhalt. University of  Applied Sciences, Bernburg, Germany
Dr. Vesna S. Krnjaja, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Marina I. Selionova, 
FSBSI-All-Russian Scientific Research Institute of  Sheep and Goat Breeding, 
Stavropol, Russia
Prof. Dr. Marjeta Čandek-Potokar, 
Agricultural Institute of  Slovenia, Slovenia
Prof. Dr. Elena Kistanova, 
Institute of  Biology and Immunology of  Reproduction „Kiril Bratanov“, 
Sofia, Bulgaria
Dr. Dragana Ružić-Muslić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Snežana Mladenović Drinić,
Maize Research Institute „Zemun Polje“, Zemun Polje, Serbia
Dr. Zdenka Škrbić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Radica Đedović, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Lidija Perić, 
University of  Novi Sad, Faculty of  Agriculture , Serbia 
Prof. Dr. Wladyslav Migdal, 
Department of  Animal Product Technology, 
University of  Agriculture in Kraków, Poland
Prof. Dr. Danijela Kirovski, 
University of  Belgrade, Faculty of  Veterinary Medicine, Serbia

INTERNATIONAL SCIENTIFIC 
COMMITTEE

MODERN TRENDS IN LIVESTOCK PRODUCTION



12th  INTERNATIONAL SYMPOSIUM

Dr. Miloš Lukić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Vlada Pantelić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Randelin Dmitry Alexandrovich, 
Faculty of  Biotechnology and Veterinary Medicine,
Volgograd State Agricultural University, Russia
Assoc. Prof. Itskovich Aleksandr Yuryevich,
Faculty of  Biotechnology and Veterinary Medicine,
Volgograd State Agricultural University, Russia
Prof. Dr. Dragan Radojković, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Milun Petrović, 
University of  Kragujevac, Faculty of  Agronomy, Serbia
Prof. Dr. Dragan Glamočić, 
University of  Novi Sad, Faculty of  Agriculture, Serbia
Prof. Dr. Snežana Trivunović, 
University of  Novi Sad, Faculty of  Agriculture, Serbia 
Prof. Dr. Predrag Perišić, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Zoran Ilić, 
University of  Pristina, Faculty of  Agricultural Sciences, Lešak, Serbia
Prof. Dr. Maya Ignatova, 
Institute of  Animal Science, Kostinbrod, Bulgaria 
Dr. Ivan Pavlović,
Scientific Veterinary Institute of  Serbia, Serbia 
Dr. Snežana Ivanović, 
Scientific Veterinary Institute of  Serbia, Serbia 
Prof. Dr. Vigilijus Jukna, 
Institute of  Energy and Biotechnology Engineering, 
Aleksandras Stulginskis University, Lithuania
Dr. Giuseppe Bee,
Agroscope Posieux, Posieux, Switzerland 
Dr. Zorica Bijelić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Violeta Mandić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Yusup A. Yuldashbaev, 
Russian State Agrarian University, Moscow,Timiryazev Agricultural Academy, 
Faculty of  Animal Science and Biology, Russia
 

MODERN TRENDS IN LIVESTOCK PRODUCTION



12th  INTERNATIONAL SYMPOSIUM

Prof. Dr. Pero Mijić, 
Josip Juraj Strossmayer University of  Osijek,
Faculty of  Agrobiotechnical Sciences, Osijek, Croatia
Prof. Dr. Zoran Luković, 
University of  Zagreb, Faculty of  Agriculture, 
Department of  Animal Science and Technology, Croatia
Prof. Dr. Ivan Radović, 
University of  Novi Sad, Faculty of  Agriculture, Serbia
Prof. Dr. Aleksandar Simić,
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Nikola Pacinovski, 
Ss Cyril and Methodius University in Skopje, 
Institute of  Animal Science, North Macedonia
Prof. Dr. Yessenbay Islamov,
Kazakh National Agrarian University, Kazakhstan
Prof. Dr. Yalçin Bozkurt, 
Isparta University of  Applied Science, 
Department of  Animal Science, Isparta, Turkey
Prof. Dr. Slavča Hristov,
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Ricmar P. Aquino,
University President,  Isabela State University, Philippines
Prof. Dr. Rosa Nieto, 
Departament of  Physiology and Biochemistry of  Animal Nutrition Estacion 
Experimental del Zaidín, CSIC Armilla, Granada, Spain
Dr. Juan M. García Casco,
Departamento Mejora Gen tica Animal, INIA, Madrid, Spainé
Dr. Violeta Anđelković, 
Maize Research Institute „Zemun Polje“, Zemun Polje, Serbia 
Dr. Slavica Stanković,
Maize Research Institute „Zemun Polje“, Zemun Polje, Serbia 
Prof. Dr. Rui Miguel Carracha Charneca, 
Universidade de Évora, Escola de Ciências e Tecnologia, 
Instituto de Ciências Agrárias e Ambientais Mediterrânicas (ICAAM),
 Évora, Portugal
Dr. Ivan Bahelka, 
NPPC - Research Institute for Animal Production Nitra, Slovakia
Dr. Jean-Louis Peyraud, 
INRA, UMR PEGASE, France

MODERN TRENDS IN LIVESTOCK PRODUCTION



12th  INTERNATIONAL SYMPOSIUM

CHAIRMAN

SECRETARY

MEMBERS

Dr. Milan P. Petrović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia

Dr. Veselin Petričević, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 

Dr. Dušica Ostojić Andrić,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Dr. Violeta Caro Petrović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Vladan Bogdanović, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Nenad Đorđević, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Assoc. Prof. Tanja Petrović, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Dr. Aleksandar Stanojković,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Nevena Maksimović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Dragan Nikšić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Maja Petričević, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Nikola Delić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
 

ORGANIZING COMMITTEE

MODERN TRENDS IN LIVESTOCK PRODUCTION



12th  INTERNATIONAL SYMPOSIUM

SYMPOSIUM  SECRETARIAT

Dr. Veselin Petričević, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 

Slavko Maletić, grad. econ.
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Olga Devečerski, grad. prof.
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Arch Stanislav Marinkov, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Marina Lazarević, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Nenad Mićić, Msc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Bogdan Cekić, Msc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Miloš Marinković, Msc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Marija Gogić, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Vladimir Živković, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Nenad Stojiljković, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Nikola Molerović, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Ivan Ćosić, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia

CHAIRMAN

MEMBERS

MODERN TRENDS IN LIVESTOCK PRODUCTION



12th  INTERNATIONAL SYMPOSIUM

Address:

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

Tel:  
+381 11 2691 611  
+381 11 2670 121
+381 11 2670 541 
Fax: 
+381 11 2670 164

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

MODERN TRENDS IN LIVESTOCK PRODUCTION



CONTENTS 
 

INVITED PAPERS 

 

 
Čedomir Radović, Marija Gogić, Dragan Radojković, Vladimir 

Živković, Nenad Parunović, Aleksandar Stanojković, Radomir Savić 

AGRO BIODIVERSITY AND LIVESTOCK FARMING: 

AUTOCHTHONOUS SPECIES AND BREEDS IN SERBIA 

(Serbia)................................................................................................ 

 

Vesna Gantner, Irena Jug 

THE FUTURE OF AGRICULTURE PRODUCTION – COULD 

THE FORECASTED EVENTS BE ALTERED? (Croatia).............. 

 

Slavča Hristov, Dušica Ostojić Andrić, Branislav Stanković  

GENERAL PRINCIPLES AND GOOD ANIMAL WELFARE 

PRACTICES ON DAIRY CATTLE FARMS (Serbia)..................... 

 

Dušica Ostojić Andrić, Slavča Hristov, Radica Đedović, Teodora 

Popova, Vlada Pantelić,  Dragan Nikšić, Nenad Mićić 

EMOTIONAL STATE OF DAIRY COWS IN LOOSE AND TIED 

HOUSING SYSTEM - IS THERE A DIFFERENCE? (Serbia-

Bulgaria)............................................................................................. 

 

Pero Mijić, Tina Bobić, Mirjana Baban, Maja Gregić, Franjo 

Poljak, Vesna Gantner 

EFFECT OF STARTING MILK FLOW ON UDDER HEALT OF 

HOLSTEIN COWS (Croatia).............................................................. 

 

Dragan Nikšić, Vlada Pantelić, Dušica Ostojić Andrić,  Predrag 

Perišić, Nenad Mićić, Marina Lazarević, Maja Petričević 

FREQUENCY OF κ-CASEIN AND β-LACTOGLOBULIN 

GENOTYPES IN DAUGHTERS OF FIVE SIMMENTAL BULL 

SIRES (Serbia).................................................................................. 

 

Marina I. Selionova, Magomet M. Aybazov, Milan P. Petrovic, 

Galina T. Bobryshova, Violeta  Caro Petrovic  

SCIENTIFIC DIRECTIONS OF SHEEP BREEDING 

DEVELOPMENT IN RUSSIA (Russia-Serbia)................................ 

 

Yessenbay E. Islamov, Gulzhan A. Kulmanova 

CONDITION AND PROSPECTS OF SHEEP BREEDING 

DEVELOPMENT IN KAZAKHSTAN (Kazakhstan)..................... 

 

 

 

 

1-12 

 

 

 

13-22 

 

 

 

23-38 

 

 

 

 

 

39-47 

 

 

 

 

48-54 

 

 

 

 

 

55-63 

 

 

 

 

64-73 

 

 

 

74-85 



Violeta Caro Petrović, Milan P. Petrović Marina I. Selionova, 

Dragana Ružić-Muslić, Nevena Maksimović, Bogdan Cekić, Ivan 

Pavlović 

SOME NON-GENETIC FACTORS AFFECTING LAMBS BIRTH 

WEIGHT IN F1 GENERATION OF MIS X ILE DE FRANCE 

(Serbia).............................................................................................. 

 

Marjeta Čandek-Potokar, Nina Batorek Lukač, Urška Tomažin, 

Rosa Nieto 

GROWTH RATE OF LOCAL PIG BREEDS: STUDY OF 

PROJECT TREASURE (Slovenia-Spain)........................................ 

 

Dubravko Škorput, Zoran Luković 

SELECTION OPPORTUNITIES AND MAINTAINING GENETIC 

DIVERSITY IN LOCAL PIG BREEDS (Croatia)............................ 

 

Juan M. García Casco, Juan L. Duarte, Carmen Caraballo, Miguel 

A. Fernández, Patricia Palma, María Muñoz 

A GENETIC EVALUATION PROGRAM FOR MEAT QUALITY 

TRAITS IN IBERIAN BOARS FROM DIFFERENT LIVESTOCK 

ORIGINS (Spain)................................................................................. 

 

Patricia Palma Granados, Isabel Seiquer, Luis Lara, Ana Haro, 

Rosa Nieto  

PROTEIN AND LIPID METABOLISM AND THEIR 

INTERACTION IN FATTY (IBERIAN) PIGS (Spain)..................... 

 

Giacomo Biagi, Monica Grandi, Carlo Pinna, Carla Giuditta 

Vecchiato 

HOW NUTRITION MAY INFLUENCE CANINE BEHAVIOR 

AND COGNITIVE ABILITIES (Italy)............................................. 

 

Aleksandar Stanojković, Čedomir Radović, Aleksandra Stanojković-

Sebić, Marija Gogić, Violeta Mandić, Jakov Nišavić, Maja 

Petričević 

ANTIMICROBIAL SUSCEPTIBILITY TESTING OF 

STREPTOCOCCUS SUIS ISOLATES TO COMMON 

ANTIBIOTICS USED IN PIG FARMS (Serbia).............................. 

 

Władysław Migdał, Bartosz Kłusek, Łukasz Migdał, Anna Migdał, 

Maria Walczycka, Ewelina Węsierska, Marzena Zając, Joanna 

Tkaczewska, Piotr Kulawik 

THE CHEMICAL COMPOSITION AND QUALITY OF MEAT 

POLISH NATIVE CATTLE BREEDS (Poland).............................. 

 

 

 

 

 

86-93 

 

 

 

 

94-104 

 

 

 

105-114 

 

 

 

 

 

115-122 

 

 

 

 

123-136 

 

 

 

 

137-147 

 

 

 

 

 

 

148-156 

 

 

 

 

 

157-166 



 

Yalçin Bozkurt, Tuncay Aydogan, Cevedet Gokhan Tuzun, Cihan 

Dogan 

A COMPUTERISED SYSTEM FOR PREDICTION OF 

SLAUGHTERING CHARACTERISTICS OF BEEF CATTLE 

(Turkey)................................................................................................ 

 

Maja Petričević, Dušan Živković, Dušica Ostojić Andrić, Dragan 

Nikšić, Veselin Petričević, Marija Gogić, Violeta Mandić 

THE EFFECT OF THE FLAX SEEDS NUTRITION OF CATTLE 

ON PRODUCTION AND SLAUGHTER PROPERTIES (Serbia).... 

 

Giuseppe Bee, Antonia Katharina Ruckli 

MORINGA OLEIFERA, AN ALTERNATIVE PROTEIN 

SOURCE TO SOYA IN PIG PRODUCTION? (Switzerland-

Austria).............................................................................................. 

 

Miloš Lukić, Zdenka Škrbić, Veselin Petričević, Vesna Krnjaja, 

Zorica Bijelić, Nikola Delić 

LAYING HENS MANAGEMENT AND NUTRITION FOR 

MAXIMAL EGG PRODUCTION AT 100 WEEKS OF AGE 

(Serbia)............................................................................................. 

 

Tanja Petrović, Snežana Stevanović, Dragana Paunović, Jasmina 

Rajić, Viktor Nedović 

INNOVATION IN MEAT PACKAGING (Serbia)........................... 

 

Zorica Bijelić, Violeta Mandić, Vesna Krnjaja, Dragana Ružić-

Muslić, Aleksandar Simić, Zdenka Škrbić, Dušica Ostojić Andrić 

NITROGEN STATUS EVALUATION OF GRASS-LEGUME 

SWARDS UNDER FOUR N FERTILIZATION LEVELS (Serbia) 

 

Violeta Mandić, Zorica Bijelić, Vesna Krnjaja, Maja Petričević,  

Aleksandar Stanojković, Marija Gogić, Aleksandar Simić 

SALINITY STRESS EFFECT ON SEED GERMINATION AND 

SEEDLING GROWTH OF SOME CROP PLANTS (Serbia)............ 

 

 

ORALLY PRESENTED PAPERS 
 

 

Martin Wähner 

PERSPECTIVES IN PIG FARMING IN GERMANY (Germany).. 

 

 

 

 

 

 

167-176 

 

 

 

 

177-185 

 

 

 

 

186-190 

 

 

 

 

 

191-202 

 

 

 

203-218 

 

 

 

 

219-229 

 

 

 

 

230-240 

 

 

 

 

 

 

241-249 

 



Jovan Bojkovski, Jasna Prodanov-Radulović, Milica Živkov-Baloš, 

Radiša Prodanović, Sreten Nedić, Sveta Arsić, Ivan Vujanac, Ivan 

Doborsavljević, Suzana Đedović, Renata Relić, Dušica Ostojić 

Andrić 

BODY SCORE CONDITION OF SOWS AND THE THIN SOW 

SYNDROME AS HEALTH PROBLEMS ON COMMERCIAL 

FARMS (Serbia).......................................................................... 

 

Miguel Moreno-Millán, Delia Saleno, Gabriel Anaya, Yamila 

Pirosanto, Florencia Azcona, Olivia Marcuzzi, Antonio Molina, 

Sebastián Demyda-Peyrás 

A COMBINATION OF KARIOTYPING AND MOLECULAR 

METHODS COULD INCREASE THE DETECTION ACCURACY 

OF CHROMOSOMAL ABNORMALITIES IN HORSES: A CASE 

REPORT IN PURA RAZA ESPAÑOL HORSE (Spain-Argentina) 

 

Maha I. Hamed, Taha A. A. El-Allawy, Esraa A. Hassnein 

EPIDEMIOLOGICAL AND THERAPEUTICAL STUDIES ON 

STRONGYLE INFECTION OF DONKEYS IN EGYPT (Egypt).. 

 

Ivan Pavlović, Snežana Ivanović, Milan P. Petrović, Violeta Caro 

Petrović, Dragan Ružić-Muslić, Nevena Maksimović, Bogdan Cekić 

SEASON DISTRIBUTION OF GASTROITESTINAL 

HELMINTHS OF GOATS KEPT UNDER SEMI-INTENSIVE 

CONDITIONES IN NORTH WEST SERBIA (Serbia)..................... 

 

Antonov Valeryi Alekseevich, Grishina Marina Anatolievna, 

Nikolaev Sergei Ivanovich, Itskovich Aleksandr Yurievich 

INCLUSION SPORE PROBIOTICS «ENSIMSPORIN» IN 

RATIONS OF SWINES AND ITS EFFECTS ON 

PRODUCTIVITY, NON-SPECIFIC AND SPECIAL 

RESISTANCE OF PREGNANT AND LACTATING SOWS 

(Russia) ......................................................................................... 

 

Łukasz Migdał, Krzysztof Krzysztoforski, Anna Migdał, Władysław 

Migdał 

THE INFLUENCE OF AGE AND BREED OF PIGS ON THE 

CONTENT OF TOTAL AND SOLUBLE INTRAMUSCULAR 

COLLAGEN (Poland)................................................................ 

 

Ivan Yanchev, Kamelia Kancheva 

POSIBILITIES FOR UTILIZATION OF CARBON DIOXIDE 

FROM POULTRY IN GREENHOUSE PLANTED LETTUCE 

(LACTUCA SATIVA) (Bulgaria).................................................... 

 

 

 

 

 

 

250-258 

 

 

 

 

 

 

 

259-266 

 

 

 

267-284 

 

 

 

 

 

285-292 

 

 

 

 

 

 

 

293-304 

 

 

 

 

 

305-315 

 

 

 

 

316-325 



 

 

 

POSTER SECTION I 
 

  

 

Marinela Enculescu 

EVALUATION OF THE HAEMATOLOGICAL PROFILE AND 

SERUM ENZYMES DURING THE TRANSITION PERIOD IN 

DAIRY COWS (Romania)………………………………………….. 

 

Muamer Pekmez, Admir Dokso, Muhamed Brka 

EXTERNAL CHARACTERISTICS OF HOLSTEIN-FRIESIAN 

BREED ON AREA OF FEDERATION OF BOSNIA AND 

HERZEGOVINA (Bosnia and Herzegovina)………………………. 

 

Miloš Marinković, Predrag Perišić, Dušica Ostojić Andrić, Vlada 

Pantelić, Nikola Molerović, Nenad Mićić, Vladimir Živković 

THE EFFECT OF SIRES ON THE SEMEN QUALITY OF 

HOLSTEIN-FRIESIAN BULLS (Serbia)…………………………. 

 

Ivan Ćosić, Dragana Ružić Muslić, Nevena Maksimović, Bogdan 

Cekić, Dragan Nikšić, Nenad Mićić, Miloš Marinković 

THE EFFECT OF PARTICULAR PARAGENETIC FACTORS ON 

FERTILITY AND MILK PERFORMANCE PROPERTIES OF 

COWS (Serbia)…………………………………………………… 

 

Nenad Mićić, Miloš Marinković, Vlada Pantelić, Dragan Nikšić, 

Marina Lazarević, Nikola Molerović, Ivan Ćosić 

PRODUCTION PERFORMANCES AND HERD BOOK OF 

SIMMENTAL AND HOLSTEIN FRIESIAN CATTLE IN 

CENTRAL SERBIA (Serbia)……………………………………… 

 

Madlena Andreeva, Nikola Metodiev, Bogdan Cekić, Rossen 

Stefanov 

STUDY OF THE EFFECTS OF LOW TEMPERATURES ON THE 

MORPHOLOGICAL STATUS OF RAM SPERMATOZOA 

(Bulgaria-Serbia)…………………………………………………… 

 

Tsonka Odjakova, Pavel Todorov, Atanaska Zgurova 

MONITORING AND TRENDS FOR DEVELOPMENT OF 

SREDNORHODOPSKA SHEEP (Bulgaria)………………………. 

 

 

 

 

 

 

 

 

 

 

 

326-335 

 

 

 

 

336-341 

 

 

 

 

 

342-351 

 

 

 

 

352-362 

 

 

 

 

 

363-372 

 

 

 

 

 

373-381 

 

 

 

382-392 

 



Rossen Stefanov, Georgi Anev, Madlena Andreeva, Plamen 

Todorov, Nevena Maksimovic 

DIFFERENT OESTRUS SYNCHRONIZATION PROTOCOLS IN 

LACTING NORTH-EAST BULGARIAN MERINO SHEEP IN 

ANESTRAL PERIOD (Bulgaria-Serbia)…………………………… 

 

Daniela Miteva, Stayka Laleva, Тeodora Angelova, Daniela 

Yordanova, Nikolay Ivanov 

QUALITY MILK COMPOSITION AND COAGULATION 

ABILITY IN SHEEP FROM THE BULGARIAN DAIRY 

SYNTHETIC POPULATION WITH DIFFERENT GENOTYPES 

(Bulgaria)…………………………………………………………… 

 

Jaroslava Bělková, Miroslav Rozkot, Eva Václavková 

THE PIG PRODUCTION IN THE CZECH REPUBLIC - 

REQUIREMENTS FOR FARROWING MANAGEMENT IN 

HIGHLY PROLIFERATIVE SOWS (Czech Republic)…………… 

 

Oleksandr Tsereniuk, Oleksandr Akimov, Yuriy Chereuta, Mikola 

Kosov 

FEATURES OF SPERM INJECTION INTO GENITAL TRACTS 

OF SOWS AND GILTS IN ARTIFICIAL INSEMINATION 

(Ukraine)……………………………………………………………. 

 

Nenad Stojiljković, Dragan Radojković, Čedomir Radović, Marija 

Gogić, Vladimir Živković, Radomir Savić, Aleksandar Stanojković 

THE VARIABILITY OF ECONOMICALLY IMPORTANT 

TRAITS MONITORED IN THE PERFORMANCE TEST OF 

GILTS UNDER THE INFLUENCE OF FARM, YEAR AND SIRE 

BREED (Serbia)……………………………………………………. 

 

Elena Cibotaru, Grigore Darie, Alisa Pirlog, Doina Plesca 

THE ROLE OF ANTIOXIDANTS IN BOAR SEMEN 

PRESERVATION (Moldova)……………………………………… 

 

Ksenija Nešić, Marija Pavlović, Vladimir Radosavljević 

INSECTS – A NEW BRANCH OF ANIMAL HUSBANDRY? 

(Serbia)…………………………………………………………… 

 

Mirna Gavran, Dragan Dokić, Maja Gregić, Vesna Gantner 

THE ASSOCIATION OF ROE DEER POPULATION WITH 

WEATHER CONDITIONS IN HUNTING AREA IN EASTERN 

CROATIA IN PERIOD 2008-2018 (Croatia)………………………. 

 

 
 
 
 

393-400 
 
 
 
 
 
 

401-410 
 
 
 
 

411-422 
 
 
 
 
 
 

423-430 
 
 
 
 
 
 

431-441 
 
 

442-448 
 
 
 
 

449-458 
 
 
 
 

459-467 
 



Rositsa Shumkova, Ralitsa Balkanska 
INFLUENCE OF MICROBIOLOGICAL PRODUCT BAIKAL 
EM1 ON THE DEVELOPMENT OF HYPOPHARYNGEAL 
GLANDS ON WORKER BEES AND THORACIC GLANDS ON 
WORKER BEES AND BEE DRONES (Bulgaria)……………….. 
 
Dragan Dokić, Maja Gregić, Mirna Gavran, Vesna Gantner 
SIGNIFICANCE OF INVESTMENTS IN AGRICULTURAL 
PRODUCTION ON THE EXAMPLE OF THE RURAL 
COUNTIES OF THE REPUBLIC OF CROATIA (Croatia)……….. 
 

 

POSTER SECTION II 
 

 
Radojica  Djoković, Zoran Ilić, Marko Cincović Vladimir Kurćubić, 
Miloš Petrović, Milan P. Petrović, Violeta Caro Petrović  
INSULIN RESISTANCE IN DAIRY COWS (Serbia)................... 
 
Goran Vučković, Mirna Gavran, Maja Gregić, Pero Mijić, Ranko 
Gantner, Marcela Šperanda, Vesna Gantner 
THE INFLUENCE OF MASTITIS RISK ON RESPONSE TO 
HEAT STRESS IN DAIRY SIMMENTAL COWS (Croatia)......... 
 
Mahmoud R. Abd Ellah, Ghada I. Soliman, Mohamed A.H. Abd 
Elhakeim, Hanan K. Elsayed 
EFFECT OF NATURAL STRONGYLUS SPP. INFECTIONS ON 
SYNOVIAL FLUID CONSTITUENTS IN DONKEYS (Egypt)... 
 
Jasna M. Kureljušić, Aleksandra Tasić, Jadranka Žutić, Branislav 
Kureljušić, Ljiljana Spalević, Suzana Vidaković, Dragana 
Ljubojević 
SURVIVAL OF SALMONELLA IN PIG CARCASSES IN 
SLAUGHTERHOUSES (Serbia).................................................. 
 
Jadranka Žutić, Olivera Valčić, Branislav Kureljušić, Dobrila 
Jakić-Dimić, Jasna Kureljušić, Nemanja Jezdimirović, Nemanja 
Zdravković 
SEROPREVALENCE TO MYCOPLASMA HYOPNEUMONIAE IN 
GILTS AND SOWS (Serbia)............................................................ 
 
Dragana B. Ljubojević Pelić, Suzana Vidaković, Sandra Jakšić, 
Miloš Pelić, Jelena Vranešević, Jasna Kureljušić, Brankica 
Kartalović, Milica Živkov Baloš 
THE OCCURRENCE OF RESIDUE OF ANTIBIOTICS AND 
SULPHONAMIDES IN DIFFERENT TYPES OF HONEY (Serbia) 

 
 
 
 

468-478 
 
 
 
 

479-487 
 
 
 
 
 
 
 

488-504 
 
 
 
 

505-515 
 
 
 
 

516-525 
 
 
 
 
 

526-532 
 
 
 
 
 

533-540 
 
 
 
 

541-547 



Ivan Mičić, Zoran Rajić, Marija Mičić 
ECONOMICS OF SUSTAINABLE AGRICULTURAL 
PRODUCTION AND ANALYSIS MACROINVERTEBRATES 
OF WATER SOURCES IN SERBIA (Bosnia and Herzegovina-
Serbia).................................................................................................. 
 

 

POSTER SECTION III 

 
 
Bojan Stojanović, Goran Grubić, Nenad Đorđević, Aleksa 
Božičković, Aleksandar Simić, Vesna Davidović, Aleksandra Ivetić 
EFFICIENCY OF PROTEIN UTILIZATION BY GRAZING 
RUMINANTS AND POSSIBILITY FOR IMPROVEMENT 
(Serbia)…………………………………………………………….. 
 
Dragana Ružić-Muslić, Milan P. Petrović, Zorica Bijelić, Violeta 
Caro Petrović, Nevena Maksimović, Bogdan Cekić, Ivan Ćosić 
ALTERNATIVE SOURCES OF PROTEIN IN LAMB DIET 
(Serbia)……………………………………………………………… 
 
Vesna Krnjaja, Slavica Stanković, Ana Obradović, Tanja Petrović, 
Violeta Mandić, Zorica Bijelić, Marko Jauković 
THE EFFECT OF CLIMATE CONDITIONS ON AFLATOXIN 
CONTAMINATION OF CEREAL GRAINS AND FEEDS (Serbia) 
 
Marija Pavlović, Aleksandra Tasić, Ksenija Nešić, Snežana Ivanović 
SACCHAROMYCES CEREVISIAE IN FEED FOR RUMINANTS 
(Serbia)…………………………………………………………….. 
 
Daniela Yordanova, Georgi Kalaydzhiev, Stayka Laleva, Vladimir  
Karabashev, Teodora Angelova,  Evgeni Videv 
IN VITRO ANALYSIS OF GAS PRODUCTION OF ROUGH AND 
JUICY FEEDS WITH FRESH AND LYOPHILIZED RUMEN 
FLUID (Bulgaria)…………………………………………….…. 
 
Marzena Zając, Joanna Tkaczewska, Piotr Kulawik, Paulina Guzik, 
Bronisław Borys, Władysław Migdał 
COMPARING THE CHEMICAL COMPOSITION OF THE 
LAMB MEAT OF VARIOUS NATIVE BREEDS (Poland)………. 
 
Vladimir Dosković, Snežana Bogosavljević-Bošković, Lidija Perić, 
Zdenka Škrbić, Simeon Rakonjac, Veselin Petričević 
MEAT QUALITY OF BROILERS IN AN EXTENDED 
FATTENING PERIOD (Serbia)………………………………….. 

 
 
 
 

548-557 
 
 
 
 
 
 
 
 
 

558-568 
 
 
 
 

 
569-579 

 
 
 

580-591 
 
 
 
 

592-600 
 
 
 
 

601-609 
 
 
 
 
 

610-617 
 
 
 
 

618-624 



 
Zdenka Škrbić, Miloš Lukić, Veselin Petričević, Snežana 
Bogosavljević-Bošković, Simeon Rakonjac, Vladimir Dosković, 
Nataša Tolimir 
EGG QUALITY OF COMMERCIAL LAYER HYBRID KEPT IN 
DIFFERENT HOUSING SYSTEMS (Serbia)……………………… 
 
Nataša Tolimir, Marijana Maslovarić, Zdenka Škrbić, Borislav 
Rajković, Robert Radišić, Miloš Lukić 
PREFERENCES OF CONSUMERS/CUSTOMERS FROM 
SERBIA TOWARD ORGANIC EGGS (Serbia)…………………… 
 
Teodora  Popova, Jivko Nakev 
FATTY ACID COMPOSITION OF MUSCLE AND BACKFAT IN 
PIG BREEDS AND CROSSBREEDS (Bulgaria)………………….. 
 
Vladimir Živković, Łukasz Migdał, Władysław Migdał, Čedomir 
Radović, Marija Gogić, Slavča Hristov, Nenad Stojiljković 
INFLUENCE OF SIRE BREED ON MEATINESS OF PIG 
CARCASS (Serbia-Poland)………………………………………… 
 
Milica Živkov Baloš, Sandra Jakšić, Nenad Popov, Suzana 
Vidaković, Dragana Ljubojević Pelić, Jasna Prodanov Radulović, 
Željko Mihaljev  
ELECTRICAL CONDUCTIVITY OF DIFFERENT TYPES OF 
THE SERBIAN HONEY (Serbia)………………………………… 
 
Aleksandra M. Tasić, Tijana D. Mitrović, Marija Pavlović, Jasna 
Kureljušić 
A COMPARISON OF TWO METHODS FOR DETERMINATION 
OF HMF IN HONEY: HPLC METHOD VERSUS 
SPECTROPHOTOMETRIC METHOD (Serbia)…………………. 
 
 
Jordan Marković, Tanja Vasić, Dragan Terzić, Dragoslav Đokić, 
Jasmina Milenković, Mladen Prijović, Đorđe Lazarević 
CARBOHYDRATE AND PROTEIN FRACTIONS, AND  
FERMENTATION CHARACTERISTICS OF COMMON VETCH 
– OAT SILAGES (Serbia)…………………………………………... 
 
Vesna Dragičević, Milena Simić, Branka Kresović, Milan Brankov 
HOW CROPPING SYSTEMS AFFECT PHOTOSYNTHETIC 
PIGMENTS AND MAIZE GRAIN YIELD (Serbia)………………. 
 
 

 
 
 
 
 

625-632 
 
 
 
 

633-642 
 
 
 

643-652 
 
 
 
 

653-658 
 
 
 
 
 

659-665 
 
 
 
 
 

666-673 
 
 
 
 
 
 

674-683 
 
 
 

684-694 
 
 



 
Milena Milenković, Milena Simić, Milan Brankov, Vesna Perić, 
Miodrag Tolimir, Vesna Dragičević 
COMPETITIVE ABILITY OF SOYBEAN AND PROSO MILLET 
IN DIFFERENT INTERCROP COMBINATIONS (Serbia)………. 
 
Tanja Vasić, Snežana Andjelković, Jordan Marković, Sanja 
Živković, Đorđe Lazarević, Mladen Prijović 

MYCOPOPULATION OF DIFFERENT FABA BEAN 

GENOTYPES IN SERBIA (Serbia)………………………………… 

 

 
 
 
 

695-703 
 
 
 
 

704-711 

 



Proceedings of the 12th International Symposium  
Modern Trends in Livestock Production 

October 9-11, 2019 
 

 
 

NITROGEN STATUS EVALUATION OF GRASS-
LEGUME SWARDS UNDER FOUR N FERTILIZATION 
LEVELS 

 
Zorica Bijelić1, Violeta Mandić1, Vesna Krnjaja1, Dragana Ružić-
Muslić1, Aleksandar Simić2, Zdenka Škrbić1, Dušica Ostojić Andrić1 

 
1Institute for Animal Husbandry, Belgrade-Zemun, Republic of Serbia 
2University in Belgrade, Faculty of Agriculture, Belgrade-Zemun, Republic of Serbia 
Corresponding author: Zorica Bijelić, zonesh@gmail.com 
Invited paper 

 
Abstract: Forage grass-legume mixture are highly productive ambience of 

different plant species intended for animal nutrition. The competitiveness of 
species in the mixtures is one of the important traits that significantly affect 
grassland management. The goal of the study was to evaluate nitrogen nutrition 
index of pure lucerne and their mixtures with grasses and sainfoin subjected to four 
different levels of nitrogen in three years duration.  The experiment had a 
randomised block design with four replicates and eight treatments. Examined 
treatments were pure lucerne crop and mixtures of lucerne, orchard grass, tall 
fescue and sainfoin in the same proportion and four nitrogen fertilization rates (0, 
70, 140, 210 kg ha-1). Pure lucerne achieved higher yield by 12.8% than their 
mixtures. Forage production was the highest at 210 kgN ha-1 which was 14.6% 
more than treatments without nitrogen. Nitrogen uptake by the plant that were 
fertilized with N was significantly higher than the plants that were not fertilized. In 
all three experimental years control nitrogen treatment had satisfactory value of 
nitrogen nutrition index while other N treatments showed luxury consumption. Soil 
N reserves and nitrogen fixation in the treatment where N was not applied, were 
sufficient to ensure enough biomass production. 
 
 Key words: biomass production, grass-legume mixtures, nitrogen 
consumption  
 
Introduction 

 
In addition to water, nitrogen is one of the major limiting factors in 

production of forage biomass in the natural ecosystems. After mineralization of 
organic matter in the soil, N becomes available to plants in the form of nitrate and 
ammonium ions. The amount of available nitrogen in the soil varies from year to 
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year, depending on a number of factors such as: climate, mineralization intensity 
and amount of organic matter. How much nitrogen will be used from the soil 
depends on plant species and of its yield potential. Different species in the grass-
legumes mixtures have different capabilities for nitrogen accumulation and 
production of biomass, therefore, N assimilation in grass-leguminous mixtures 
strongly depends on the selection of species for mixtures. Plant requirements for 
nutrients are not constant during vegetative growth. After defoliation in the early 
stages of regrowth, larger quantities of N for the development of leaf mass and 
photosynthesis are required (Marino et al., 2004). Further, the structural 
composition of plant tissues is dominated by components with low nitrogen 
contents such as cell walls, which means that the N requirements per unit of dry 
matter decrease (Lemaire and Salette, 1984).  
Nitrogen originating from the soil and mostly deriving from mineralization is often 
not enough for plants to achieve potential yield. Grass-leguminous mixtures also 
provide N from symbiotic nitrogen fixation where the legumes fix the atmospheric 
N2 and create for themselves as well as associated species, conditions with larger N 
supply. In that way, legumes and grasses meet their own N-demand deriving from 
symbiosis more than 80% or 40% of N, respectively (Nyfeler et al., 2011). The 
remaining part of the missing nitrogen is recovered from soil nitrogen and N from 
mineral fertilizers.  If the amount of added nitrogen is not fully utilized for yield 
production, it leads to an increased risk of nitrogen leaching into deeper soil layers, 
which is a major problem for the environment (Tripolskaja and Verbyliene, 2014, 
Marin et al., 2017). In order to avoid these losses, the French have developed a 
mathematical model for diagnosis of N status during the vegetative cycle of plants 
that could be further used for N fertilization planning. This model is based on a 
critical concentration of nitrogen (Nc) in plants, i.e. a minimum amount of N 
necessary to achieve maximum yield (Lemaire and Gastal, 2009).  According to 
Lemaire and Gastal (1997) the equation for calculating Nc for perennial grasses 
and legumes is:  
 

Nc=4.8DM-0.32 
 

The content of nitrogen in plants during vegetation is not constant and it changes 
depending on the vegetative growth of the plant. Lemaire et al. (1985) showed that 
for grasses and lucerne the decline in plant N concentration (%N) is related to dry 
matter accumulation (DM) whatever the climatic or the species and genotype. 
Also, Farruggia et al. (2004) have concluded that values of Nc at the start of the 
growing period are high and decline during growth, in relation to dry matter 
accumulation.    
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Nitrogen nutrition index (NNI) is defined as the ratio between the actual 
concentration of nitrogen in the plants and Nc (Lemaire and Meynard, 1997):  
 

NNI=  
 

According to Duru et al. (1997), when NNI is close or equal to 1(0.8-1), the N 
plant status is considered satisfactory. A deviation from this range, when the NNI 
is below 0.8, means that there is insufficient supply of N, or when NNI is above 1 
there is an oversupply of N: a valueof 0.6 indicating that crop N availability was 
only 60% of the critical level (Louarn et al., 2015).  
Today, due to increasing pollution of natural resources, water, air and soil, 
scientists place the environment protection as the priority, which undoubtedly 
limits agricultural production. Also, taking into account climate change and 
increased energy consumption for the production of mineral fertilizers, agriculture 
carries the global burden of humanity, whether to increase production in order to 
feed the growing human population or reduce the impact on the environment and 
warming of the atmosphere. For these reasons, the monitoring of the dynamics of 
nitrogen adoption during the vegetative cycle of plants and the assessment of the 
nutrition status is of great importance. 
The aim of this study is to evaluate the nitrogen nutrition index of different grass-
legume mixtures fertilized with four different levels of nitrogen and to predict their 
nutritional status through mathematical model.  
 
Materials and Methods 
 

The study was carried out on the experimental field of Institute for Animal 
Husbandry, Zemun, Belgrade (44°49′N, 20°17′E, and elevation 96 masl), during 
three year period. At the experimental site, the mean annual precipitation was 
714.4 mm and mean annual temperature 16.7°C. The soil is a low carbonate 
chernozem with pH of 7.26 and well supplied with humus and nitrogen. 
Agrochemical characteristics of the topsoil arable (0–20 cm) layer, before the 
experiment, were: CaCO3 – 0.33%, humus – 4.35%, total N- 1975 ppm, P2O5- 90.9 
mg 100-1, K2O- 16.2 mg 100-1.  
The study plot was previously planted with maize. The experiment was arranged in 
a completely randomized block design with four replicates. The net plot size was 2 
× 5 m. Sowing was done in the early spring after land preparation. Lucerne was 
sown in monoculture and in mixtures with grasses and sainfoin in a different ratio: 
lucerne 50% + orchardgrass 50%, lucerne 33.3% + orchardgrass 33.3% + tall 
fescue 33.3%, lucerne 25% + orchardgrass 25% + tall fescue 25% + sainfoin 25%. 
Four different nitrogen treatments of 0, 70, 140 and 210 kg ha-1 were applied, one 
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half, early in the spring at the begining of vegetation and  the second half, after the 
first cut.  The nitrogen source used was ammonium nitrate (AN) with a N 
concentration of 34%. 
The swards were cut 4 times per year. In three year period, aboveground fresh 
biomass was measured by cutting the sward in each plot with a beginning of 
lucerne flowering at approximately 5 cm above ground. Samples of 1 kg were then 
randomly taken from the cut material and dried in the oven at 60°C for 72 h to 
determine the dry matter content and the total yield. These samples were used for 
analyses of N content by using the Kjeldahl method.  
The critical N content (Nc) was estimated by applying matematical model 
developed by Lemaire and Gastal (1997), for temperate grasses and lucerne, while 
nitrogen nutrition index was calculated as the ratio between the real concentration 
of N in the plants and Nc, according to Lemaire and Meynard (1997). 
Statistical analyses were performed using Statistica 8  (2007). Analyses of variance 
(ANOVA) were used to test the effects of categorical factors on tested crop 
properties while differences between treatments means were estimated by the LSD 
test. The response of NNI to other examined properties, differed among nitrogen 
levels, is shown graphically on the scatterplot. 
 
Results and Discussion 
 

Total dry matter production was significantly higher for pure lucerne sward 
and fertilized treatment. In the first study year lucerne mixture with orchardgrass 
achieved the highiest yied compered to pure lucerne crop and other lucerne 
mixtures. In further years, the yield of pure lucerne crop was predominant. Our 
results are in agreement with Foster et al. (2014) whose  monoculture lucerne crop 
shows higher DMY than most grass-lucerne mixtures. On the other hand, there are 
studies where the lucerne mixtures have achieved higher yields than pure lucerne 
crop (Malhi et al., 2002), as well as study which proves that increasing the number 
of species in the mixture increases the yield (Papadopoulos et al., 2012). In 
agricultural ecosystems, grass–legume mixtures have the potential to increase 
productivity, herbage nutritive value and resource efficiency (Peyraud et al., 2009). 
Recent results of a great European experiment, with two grasses and two legumes 
at thirty-one sites, have demonstrated strong positive mixing effects (Finn et al., 
2012). These findings are based on the complementary utilization of natural 
resources such as light, water, or nutrients. However, there are studies showing the 
presence of species in mixtures that are well adapted to the agronomic environment 
(soils, climate, and management), highly productive and can have major effects on 
productivity rather than species richness. So, the relationship between biomass 
productivity and species richness can vary depending on the presence or absence of 
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certain species (Picasso et al., 2008). This may have been the case in our study 
where set of climatic conditions and pedological characteristics have acted more 
favorably on the development of lucerne compared to the examined grasses. 
The forage DM yield of pure lucerne and grass-legume mixtures was significantly 
affected by N fertilization in all three study year (Table 1). The DM yield increased 
with increasing N rates.  The highest yields were achieved under 210 kgN ha-1 
while the lowest without N fertilization.  Tomić et al. (2011) and Bijelić et al. 
(2017) also state that N fertilization significalntly favores the yield of grass-legume 
mixtures. On the other hand, in some studies, fertilization shows no effect on grass-
legume dry matter yields (Yolcu et al., 2010). These differences could be explained 
by differences in climate, soil conditions, supply of N as species characteristics. 
There were no statistically significant differences between the crops in N 
concentration, but only in the first year of testing. In other years, the pure crop of 
lucerne had significantly higher N content. Concentration of N was in the range 
23.9-26.9 g kg -1 DM.  
According to Fairey (1991), herbage productivity and quality are more influenced 
by crop-management factors like harvesting frequency and N fertilizer supply than 
by the species composition of the seeded mixture. In our research fertilization 
significantly increased N content in forages in every study year. Also, in the study 
of Sartor et al. (2014), pasture biomass nitrogen content is significantly affected by 
the addition of nitrogen fertilizers. Addition of 200 and 400 kgN ha-1 increases N 
content by 29.4% and 35.2% respectively. Compared to this, in our experiment, 
lower doses of nitrogen resulted in a larger N content increase. So, the level of 210 
kgN ha-1 increased on average 58.8% compared to control. Species in grass-
legumes mixtures respond differently to N fertilization (Martin et al., 2017). The 
lack of N response from legumes is due to their N-fixing ability. The N 
concentration of legumes was unaffected by increasing N-fertiliser rate, whereas in 
grasses and herbs it increased.  
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Table 1. Dry matter yield (DM), N concentration and nitrogen nutrition index (NNI) of pure 
and muxtured crop at different level of added N in three years period. 
Years 2010 2011 2012 
Factors DM  

(tha-

1) 

N 
(gkg-

1DM) 

NNI DM 
(t ha-1) 

N 
(gkg-

1DM) 

NNI DM 
(tha-1) 

N  
(gkg-1 

DM) 

NNI 

Mixtures 
M 15.6a 25.1 1.25 16.0a 25.7a 1.28 16.4a 26.9a 1.31 
I 16.1a 24.2 1.21 14.1c 24.8b 1.21 14.1bc 25.2c 1.24 
II 14.7b 23.9 1.19 14.2c 24.1b 1.19 14.2b 25.7bc 1.28 
III 14.6b 24.3 1.19 14.8b 24.9b 1.23 13.3c 26.6ab 1.29 
F Prob. ** NS NS ** ** NS ** * NS 
N fertilization 
0 14.8b 17.3c 0.88c 13.3d 17.9d 0.87d 13.3c 19.6c 0.95c 
70 15.3b 25.7b 1.26b 14.2c 24.5c 1.19c 14.9b 26.0b 1.26b 
140 14.7b 26.9a 1.32ab 15.0b 27.2b 1.34b 14.1b 29.5a 1.41a 
210 16.1a 27.6a 1.39a 16.5a 29.8a 1.51a 15.7a 29.5a 1.51a 
F Prob. ** ** ** ** ** ** ** ** ** 
Interaction of two factors 
F Prob. ** NS NS ** NS NS * NS NS 
M-pure lucerne, I-lucerne+orchardgrass, II-lucerne+orchardgrass+tall fescue, III- 
lucerne+orchardgrass+tall fescue+ sainfoin 
* F statistic significant at the 0.05 probability level, 
** F statistic significant at the 0.01 probability level, 
 NS, means nonsignificant. 
 
Type of mixtures showed no significant impact of NNI values of crops. Pure 
lucerne sward had higher values of NNI compared to its mixtures. Also mixtures 
with high contribution of legumes had greater values of NNI. This fact could be 
attributed to nitrogen fixation. Also, Razec and Razec (2006), show in their 
research that values of NNI increase with the increase of legume content in the 
mixture. Lucerne like other examined legumes has great positive influence on the 
improvement of sward N supply (Kadžiuliene and Kadžiulis, 2007). However, 
lucerne-based swards without N fertilization reache indices close to 1.0. 
Nitrogen nutrition index of grass-legumes mixtures were generally significantly 
influenced by N fertilization across all investigation years. Values of the NNI from 
0.8 to equal to 1.0 indicate that the crop is in the situation of nonlimited N supply. 
Treatment without N fertilization had NNI values from 0.88-0.95 which is 
considered optimum for supply of N. After successive nitrogen application from 
70-210 kgN ha-1 lucerne and their mixtures start to show luxury consumption 
(Figure 1.). 
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Figure 1. NNI vs. DM yield of grass-legume swards under four different levels of N fertilization 
in three years period. 
 
This situation showed that the swards were grown in a good soil conditions of 
nitrogen supply which together with the nitrogen fixation provides optimal 
environment for growth and development of plants. Also, applied fertilizer can 
contribute to accelerating the process of decomposition of organic matter, the 
release of nutrients and the increase of their availability for the plants.  Similar 
results is reported by Sartor et al. (2014) where natural pasture of Urochloa 
plantaginea under fertilization with two N levels of 200 and 400 kg ha-1, shows 
consumption beyond what would be nedeed for its growth. On the other hand, 50 
years old sward, with dominant species of Agrostis spp., Holcus lanatus and 
Lolium perenne, have not identified excessive values of the NNI for any 
fertilization level (Farrugia et al., 2004). The NNI observed for the 120 and 60 
kgN ha-1 treatments were between 1.0 and 0.8. 
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Conclusion 
 
In given agroecological conditions, the pure lucerne and the two-component 
mixture of alfalfa and orchardgrass yielded more than the other lucerne swards. 
Also, pure lucerne crop had significantly higher N content in relation to its 
mixtures. 
N fertilization significantly increased DM yield of pure lucerne and grass-legume 
mixtures as well as the content of N in plants. 
In grasslands,  NNI has proved to be a useful diagnostic tool of the N status. Pure 
lucerne sward had higher values of NNI compared to their mixtures. Also mixtures 
with high contribution of legumes had greater values of NNI. NNI values were 
significantly influenced by N fertilization. Treatment without N fertilization had 
NNI values from 0.88-0.95 which indicated that the crop was in the situation of 
nonlimited N supply. Nitrogen treatment of 70, 140 and 210 kgN ha-1 showed 
luxury consumption. 
We can generally conclude that the sward crops were grown under conditions of 
good nitrogen supply. Possibly, the addition of a small quantities of N at the initial 
growth stages would only be justified. 
 
 
Evaluacija azotnog statusa travno-leguminoznih smeša pod 
uticajem četiri nivoa đubrenja 
 
Zorica Bijelić, Violeta Mandić, Vesna Krnjaja, Dragana Ružić-Muslić, Aleksandar 
Simić,  Zdenka Škrbić, Dušica Ostojić-Andrić 
 
Rezime 
 

Smeša krmnih trava i mahunarki je visoko produktivna sredina različitih 
biljnih vrsta namenjenih za ishranu životinja. Кonkurentnost vrsta u smešama je 
jedna od važnih osobina koje značajno utiču na upravljanje travnjacima. Cilj 
studije bio je da se proceni indeks ishrane azotom čiste lucerke i njenih smeša sa 
travama i esparzetom pod uticajem četiri različita nivoa azota u trajanju od tri 
godine. Eksperiment je imao randomizirani blok dizajn sa četiri ponavljanja i osam 
tretmana. Ispitivani tretmani bili su čist usev lucerke i smeše lucerke, ježevice, 
visokog vijuka i esparzete u istom odnosu i četiri doze azotnog đubrenja (0, 70, 
140, 210 kg ha-1). Čista lucerka je postigla veći prinos za 12,8% u odnosu na njene 
smeše. Proizvodnja krme bila je najveća sa 210 kg ha-1, što je za 14,6% više od 
tretmana bez azota. Uzimanje azota od strane biljke koja je đubrena N je bila 
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značajno viša od biljaka koje nisu bile đubrene. U sve tri eksperimentalne godine 
kontrola je imala zadovoljavajuću vrednost indeksa ishrane azotom, dok su ostali N 
tretmani pokazali preteranu potrošnju. Rezerve N u zemljištu i fiksacija azota u 
tretmanu gde N nije primenjen, bili su dovoljni da osiguraju dovoljnu proizvodnju 
biomase. 
 

Ključne reči: produkcija biomase, travno-leguminozne smeše, potrošnja 
azota 
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