




Proceedings of the International Symposium on Animal Science 2016, 

24-25th November 2016, Belgrade, Serbia

The publishing of this book was made possible by the support of Ministry of Education, 
Science and Technological Development and Ministry of Agriculture and Environmental 
protection of Republic of Serbia. 

All papers of the International Symposium on Animal Science 2016 have been reviewed 
by the members of the International Scientific Committee and competent reviewers 
proposed by the International Scientific Committee. 

Publisher 

On behalf of Publisher 
Editor in Chief 
Language Editor 
Address of the Editors Office 

Printed by 
Copies 

CIP - Каталогизација у публикацији -
Народна библиотека Србије, Београд

636(082)(0.034.2)

INTERNATIONAL Symposium On Animal Science (2016 ; Belgrade)
 Proceedings of the International Symposium on Animal Science 2016,
24-25
November 2016, Belgrade, Serbia [Elektronski izvor] / [editor in chief
Zoran Popović]. - Belgrade : University, Faculty of Agriculture, 2016
(Belgrade : Pekograf). - 1 elektronski optički disk (CD-ROM) ; 12 cm

Sistemski zahtevi: Nisu navedeni. - Nasl. sa naslovne strane dokumenta.
-
Tiraž 150. - Bibliografija uz svaki rad.

ISBN 978-86-7834-261-5

a) Сточарство - Зборници
COBISS.SR-ID 227407884 

University of Belgrade,Faculty of 
Agriculture, Nemanjina 6, 11080 Belgrade-
Zemun, Belgrade 

Prof. Dr Milica Petrovic 
Prof. Dr Zoran Popovic 
Vladimir Brašanac
Faculty of Agriculture, Nemanjina 6, 
11080 Zemun, Belgrade 
Pekograf d.o.o Vojni put 2, 11080 Belgrade 

150 

II 



6 | P a g e  
 

CONTENT 
 
SECTION 1: BREEDING AND GENETICS OF DOMESTIC ANIMALS 
 
Oral presentations 
 
Perišić P., Maletić M., Mekić C.  
POSSIBILITIES OF IMPROVING THE REPRODUCTIVE TRAITS IN COW-CALF SYSTEM, Invited 
paper                                                                                                                                                                13  
 
Bogdanović V., Đedović R., Perišić P., Stanojević D., Topisirović G., Petrović D.M., Mijić P.  
MONTHLY AND DAILY VARIATION OF TEMPERATURE-HUMIDITY INDEX (THI) ON DAIRY 
CATTLE FARMS, Invited paper 25 
 
Davidović V., Joksimović Todorović M., Stojanović B.  
EFFECTS OF ZINC, COPPER AND SELENIUM SUPPLEMENTATION ON DAIRY CATTLE 
LACTATION AND REPRODUCTIVE PERFORMANCE, Invited paper 32 
 
Mirkov M., Radović I., Škorput D., Luković Z.  
FIXED EFFECTS IN MODELS FOR THE GENETIC EVALUATION OF GILTS FROM FIELD TEST IN 
VOJVODINA 42 
 
Moreno Millán M., Saleno D., Demyda S.E.  
THE 1;29 ROBERTSONIAN TRANSLOCATION IN SOME ANDALUSIAN INDIGENOUS BREED 
CATTLE 49 
 
Nanekarani Sh., Khosravi M., Goodarzi M.  
MHC CLASS II DRB1 GENE POLYMORPHISM IN LORI SHEEP BREED 54 
 
Milovanovic A., Barna T., Apić J., Bugarski D., Maksimović N., Jović Ž.  
RESULTS OF OUT OF THE SEASON BREEDING IN NULLIPAROUS SAANEN GOATS 61 
 
Ivanova M., Gradinarska D., Kirilova I., Tsvetkov T., Daskalova D.  
THE FUTURE OF BUFFALO BREEDING IN BULGARIA – INNOVATIONS IN CRYOPRESERVATION 
OF SEMEN FROM BUFFALO BULLS 69 
 
Plavšić M., Trivunović S., Kučević D., Zoranović T.  
ANALYSIS OF FIRST FIVE LACTATIONS CURVES OF HOLSTEIN COWS IN SERBIA 80 
 
Onbaşılar E.E.  
BODY MASS INDEX OF MALE PEKIN DUCKS OBTAINED FROM DIFFERENT BREEDER AGES 85 
 
Onbaşılar E.E.  
EFFECT OF BREEDER AGE ON CORRELATIONS BETWEEN SOME BODY MEASUREMENTS AT 
HATCH AND AT 6 WEEKS OF AGE IN MALE PEKİN DUCKS 88 
 
Yari R., Hashemi M., Jafari R.  
STUDY OF GENETIC DIVERSITY IN HIPPODAMIA VARIEGATA (COL: COCCINELLIDAE)(GOEZE) 
ON LORESTAN PROVINCE USING RAPD MARKERS 95 
 
Poster presentations 
 
Đedović R., Bogdanović V., Stanojević D., Stojić P., Petrović M. D., Brka M.  
THE ASSESSMENT OF DAIRY TRAITS GENETIC PARAMETERS AND MOST PROBABLE 
PRODUCING ABILITY IN BLACK AND WHITE COWS 102 
 
Milojević M., Đermanović V., Mitrović S., Radoičić Dimitrijević M.  
EFFECTS OF AGE AND FORCED MOULTING ON PRODUCTION TRAITS OF LOHMANN BROWN 
HYBRID LAYING HENS 112 
 



7 | P a g e  
 

Savić R., Petrović M.,  Radojković D.,  Popovac M.,  Relić R.,  Božičković I.,  Radović Č.  
EFFECT OF PHOTOPERIOD AND FREQUENCY OF EJACULATION ON SPERM TRAITS OF BOARS  
 122 
 
Mekić C., Perišić P., Petrović Lj., Vujić R.  
PHENOTYPE VARIABILITY OF REPRODUCTIVE TRAITS OF ALPINE GOAT BREEDS DEPENDING 
ON BODY WEIGHT AT FIRST CONCEPTION 128 
 
Gantner V., Brka M., Bobić T., Mijić P., Gregić M., Raguž N., Galović D., Potočnik K.  
FLUCTUATION OF DAILY PROTEIN AND UREA IN MILK OF DAIRY COWS IN EASTERN CROATIA 
DUE TO HEAT STRESS 136 
 
Mijić P., Bobić T., Gantner V., Bagarić A., Bogdanović V., Stanojević D.  
POSSIBILITIES OF BREEDING POLLED CATTLE IN CROATIA AND SERBIA 144 
 
Janković D., Đedović R.,  Trivunović S., Ivanović D., Štrbac Lj., Kučević D., Stanojević D., Radinović M.  
PHENOTYPIC VARIABILITY AND EFFECTS OF FARMS, CLASSIFIERS AND LACTATION STAGE 
ON LINEAR TYPE TRAITS SCORES OF PRIMIPAROUS HOLSTEIN-FRIESIAN COWS 150 
 
Brka M., Đedović R., Osmanović H., Gantner V.  
BREEDING IN COW-CALF SYSTEM IN BOSNIA AND HERZEGOVINA, PROS AND CONTRAS? 159 
 
Manchev S., Anev G., Aleksandrova A., Maksimovic N., Nenkova G., Taushanova P., Georgiev B., Stefanov 
R.  
STUDY OF OXIDANT-ANTIOXIDANT STATUS AFTER TREATED WITH MELATONIN RAMS FROM 
NORTHEAST BULGARIAN FINE FLEECE BREED 165 
 
Rexhaj N., Papa L., Kume K.  
DESCRIPTION OF PRODUCTION SYSTEM AND MORPHOLOGICAL CHARACTERISTICS OF FOUR 
LOCAL CATTLE POPULATION OF ALBANIA AND KOSOVO 171 
 
Mavromati E., Sena L.  
THE COMPARISON OF THE GROWTH INDICATORS OF THE LAYERS’ REPLACERS OF THREE 
VARIETIES OF HYBRID HY-LINE KEPT IN CONVENCIONAL CAGES 179 
 
SECTION 2: ANIMAL NUTRITION 
 
Oral presentations 
 
Popovski Z., Eastridge M., Gjorgjievski S., Nestorovski T., Svetozarević M., Wick M.  
INFLUENCE OF GOSSYPOL ON ELECTROPHORETIC MOBILITY OF MILK PROTEINS IN DAIRY 
COWS EXPOSED TO COTTONSEED DIET 186 
 
Stefańska B., Człapa W., Bąkowska S., Gąsiorek M., Nowak W.  
PREVALENCE AND CONSEQUENCES OF SUBACUTE RUMINAL ACIDOSIS IN POLISH DAIRY 
HERDS 196 
 
Stojanović B., Grubić G., Đorđević N., Božičković A., Davidović V., Ivetić A.  
PASTURE IN ANIMAL NUTRITION 203 
 
Yalçın S., Eser H., Yalçın S., Onbaşılar İ.  
EFFECTS OF THE MIXTURE OF ESSENTIAL OILS AND ORGANIC ACIDS ON PERFORMANCE, 
CARCASS YIELD AND INTERNAL ORGANS IN BROILERS FED DIETS WITH SEPIOLITE 211 
 
Yalçın S., Eser H., Yalçın S., Onbaşılar İ.  
EFFECTS OF THE PHYTOBIOTICS PREMIXES IN DRINKING WATER ON PERFORMANCE AND 
CARCASS YIELD OF BROILERS 216 
 
 
 



8 | P a g e  
 

Poster presentations 
 
Marković J., Petrović M., Milenković J., Vasić T., Grubić G., Sokolović D., Kostić I.  
THE EFFECT OF CELL WALL LIGNIFICATION ON in vitro DRY MATTER AND NEUTRAL 
DETERGENT FIBER DIGESTIBILITY 221 
 
Beuković M., Glamočić D., Jajić I., Ivković M., Beuković D.  
DETERMINING THE MARGINAL PRICES FOR DDGS IN DIETS FOR BROILERS BY LINEAR 
PROGRAMMING MODELS 228 
 
Bagarić A., Domaćinović M., Šperanda M., Mijić P.  
ADVANTAGES AND DISADVANTAGES OF WHOLE MILK AND MILK REPLACER IN FEEDING OF 
CALVES 234 
 
Jajić I., Glamočić D., Bočarov-Stančić A., Bodroža-Solarov M., Krulj J., Krstović S.  
PRESENCE OF AFLATOXIN IN MAIZE DURING 2014 AND 2015 HARVEST SEASON 241 
 
Jajić I., Jurakić Ž., Krstović S., Popović Vranješ A.  
MYCOTOXINS IN COMPLETE FEEDING MIXTURES FOR MILKING 
COWS 24
8  
  
Goudarzi M., Nanekarani Sh.  
EFFECT OF PEGANUM HARMALA SEEDS ON BLOOD FACTORS, IMMUNE RESPONSE AND INTESTINAL 
SELECTED BACTERIAL POPULATION IN BROILER CHICKENS 254 
 
Kaynar O., Aslan H., Macit M., Yenice G.  
THE EFFETS OF BORON (ORTHOBORIC ACID) SUPPLEMENTATION ON MEAT PROTEIN AND 
LIPID PROFILES OF LAYING HENS                                                                                                          262                                                                                                                        
    
Yalçın S., Onbaşılar İ., Yalçın S.  
USAGE OF DIETARY MODIFIED DRIED VINASSE IN BROILERS 271 
 
Januzi V., Sena L.  
DETERMINATION OF OPTIMAL CONCENTRATION OF ORGANIC SELENIUM ON EGG 
PRODUCTION IN LAYING HENS 276 
 
Barać S.,  Vuković A., Petrović D., Radojević R., Biberdžić M.  
TEST RESULTS  OF EXPLOITATIONAL EXAMINATIONS OF TRACTOR MOWERS DURING 
ALFALFA MOWING IN THE CONDITIONS OF CENTRAL SERBIA 282 
 
Vuković A., Barać S., Petrović D., Radojević R., Milenković B.  
COMPARISON OF DIFFERENT TYPES OF MOWERS IN ALFALFA CUTTING 288 
 
SECTION 3: ANIMAL HEALTH AND WELFARE, AND FARM BIOSECURITY 
 
Oral presentations 
 
Piette D., Norton T., Berckmans D.  
AUTOMATED WARNING SYSTEM FOR LAMENESS DETECTION IN DAIRY COWS 296 
 
Hristov S., Stanković B., Zlatanović Z., Relić R.  
THE MOST PREVALENT LAMENESS DISORDERS IN DAIRY CATTLE 302 
 
Bobić T., Mijić P., Gantner, V., Gregić M., Baban M., Bagarić, A.  
TEAT-END HYPERKERATOSIS IN DAIRY COWS 310 
 
Stanković B., Hristov S., Zlatanović Z., Bojkovski J., Tolimir N.  
RELATIONSHIP BETWEEN CLAWS TREATMENT AND SOMATIC CELL COUNT IN MILK OF 
SIMMENTAL DAIRY COWS 319 



9 | P a g e  
 

 
 
Maletić M., Đukić B., Nedić S., Stanišić Lj., Stanimirović Z., Stevanović J., Vakanjac S.  
BOVINE SUBCLINICAL MASTITIS ASSOCIATED WITH PROTOTHECA SPP. 327 
 
Škrlep M., Batorek Lukač N., Tomažin U., Prevolnik Povše M., Škorjanc D.,  Čandek-Potokar M.  
INFERIOR REARING CONDITIONS CAN LEAD TO HIGH SKATOLE LEVEL IN PRE-PUBERTAL 
ENTIRE MALE PIGS 334 
 
Bojkovski J., Prodanov-Radulović J., Simeunović P., Đedović S., Milanov D., Hristov S., Stanković B., Delić 
N.  
HEALTH CONTROL OF PIGS ON COMMERCIAL FARM 339 
 
Janković Lj., Radenković-Damnjanović B., Đorđević M., Vučinić M.  
POSSIBILITY OF USE ESSENTIAL OILS IN CONTROLLING INSECT VECTORS 347 
 
Poster presentations 
 
Relić R., Hristov S., Savić R., Rogožarski N., Becskei Zs.  
ASSESSMENT OF SOME WELFARE PARAMETERS IN LACTATING SOWS 354 
 
Prodanov-Radulović J., Petrović T., Stojanov I., Lupulović D., Marčić D., Petrović J., Bojkovski J.  
DIAGNOSTICS AND CONTROL OF MYCOPLASMAL PNEUMONIA (MYCOPLASMA 
HYOPNEUMONIAE) IN FARROW-TO-FINISH SWINE HERDS 360 
 
Relić R., Ardó L., Marković Z., Stanković M., Davidović V., Poleksić V.  
FEED QUANTITY EFFECTS ON SOME WATER QUALITY PARAMETERS AND STRESS 
INDICATORS IN COMMON CARP (Cyprinus carpio L.) 367 
 
Bizhga S., Dova I., Postoli R., Kotorri S. 
FREQUENCY AND THE RISK FACTORS OF COLIC EPISODES IN THE HORSES IN ALBANIA 374 
 
SECTION 4: GAME PRODUCTION, FISHERY AND BEEKEEPING 
 
Oral presentations 
 
Đorđević N., Popović Z., Beuković D.  
THE EFFECTS OF DIET ON THE NUMBER OF PHEASANTS ON THE HUNTING GROUND, Invited 
paper 381 
 
Urošević M., Deutz A., Petrović J., Ristić A.Z., Mirčeta J.  
DEER FARMING IN EUROPEEN UNION AND SERBIA: THE VETERINARY LEGISLATION 
PERSPECTIVE 391 
 
Šurlan Spitzmuller I., Puškadija Z., Kovačić M., Gantner V.  
INFLUENCE OF BODY WEIGHT ON PRODUCTIVITY OF QUEEN BEES (APIS MELLIFERA CARNICA)
 399 
 
Poster presentations 
 
Popović Z., Živković D., Beuković M., Beuković D.  
ECONOMIC EFFECTS OF MANAGEMENT OF GAME POPULATIONS IN DIFFERENT TYPES OF 
HUNTING GROUND 405 
 
Urošević M., Petrović J., Ristić A.Z., Mirčeta J., Stojanac N. 
THE VETERINARY LEGISLATION IN HUNTING IN SERBIA: ARE WE CLOSER OR FURTHER 
AWAY FROM THE EUROPEAN UNION? 415 
 
Vašalić Z., Jurakić Ž., Dragin S., Milovanović A.  
CRYOPRESERVATION IN ARTIFICIAL SPAWNING OF FISH 422 



10 | P a g e  
 

 
 
Perić A., Stanković M., Živić I., Stojanović K., Božanić M., Marković Z.  
EFFECTS OF DIFFERENT FEED TYPES ON THE GROWTH OF COMMON CARP (Cyprinus carpio L., 
1758) FRY 428 
 
Stanković M., Radosavčev N., Perić A., Marković Z.  
THE EFFECT OF SURVIVAL KOI CARP LARVAE WITH DIFFERENT WATER AERATION 
INTENSITY 433 
 
Bojanić Rašović M., Saičić I., Davidović V., Joksimović Todorović M., Relić R.  
APPLICATION OF GOOD MANUFACTURING PRACTICE IN BEEKEEPING 437 
 
Nedić N., Mirjanić G., Jevtić G., Anđelković B., Plavša N.  
FOREWING DIFFERENCES BETWEEN HONEY BEES FROM BANAT AND CENTRAL SERBIA 444 
 
Jevtić G., Anđelković B.,  Sokolović D., Mladenović M., Nedić N., Matović K.  
VARIABILITY OF WING SIZE AND WING INDEXES IN HONEY BEES FROM SERBIA 452 
 
Dolašević S., Đorđević N., Mladenović M.  
THE EFFECT OF WORKER BEE AGE (APIS MELLIFERA CARNICA) IN PRE-WINTER PERIOD ON 
CRUDE PROTEIN CONTENT 459 
 
Dolašević S., Nedić N., Đorđević N., Mladenović M.  
THE EFFECT OF FEEDING BY FEEDBEE SUPPLEMENT ON SPRING DEVELOPMENT OF 
HONEYBEE COLONIES 464 
 
Abstracts 
 
Nedić N., Vojt D.  
THE ACTIVITY OF POLLEN FORAGERS IN THE CONDITIONS OF URBAN BEE BREEDING 471 
 
SECTION 5: ORGANIC, ALTERNATIVE AND SUSTAINABLE LIVESTOCK PRODUCTION 
 
Oral presentations 
 
Perić L., Đukić Stojčić M., Bjedov S.  
SLAUGHTER TRAITS OF CHICKENS RAISED IN ORGANIC OR CONVENTIONAL PRODUCTION 
SYSTEMS, Invited paper 472 
 
Kučević D., Stankovski S., Ostojić G.  
UNMANNED AERIAL VEHICLES FOR PRECISION AGRICULTURE AND LIVESTOCK 
PRODUCTION, Invited paper 478 
 
Benvenuti M.N., Martini A., Lotti C., Accorsi P. A., Paganelli O., Petrulli, C. A., Giuliotti, L.  
CORTISOL CONCENTRATION IN HAIR AND FAECES AS  ANIMAL WELFARE INDICATOR IN 
ORGANIC DAIRY COWS 489 
 
Bahelka I., Tomka J., Hanusová E.  
IMMUNOCASTRATED PIGS AS AN ALTERNATIVE TO PORK PRODUCTION WITH SURGICAL 
CASTRATES 493 
 
Demir A.O.,  Keskin S.,  Aysan Dayan Y.  
THE EFFECT OF SOLAR/LUNAR RAYS AND PLANETS MOVEMENTS ON LAMBING RESULTS  
                                                                                                                                                                         498 
 
Poster presentations 
 
Ratajac R., Žekić Stošić M., Prodanov Radulović J., Petrović J., Stojanov I., Urošević M.,  Adamović D.  



11 | P a g e  
 

THE POTENTIAL APPLICATIONS OF PLANT EXTRACTS – ESSENTIAL OILS IN LIVESTOCK 
ORGANIC PRODUCTION SYSTEMS 510 
 
 
SECTION 6: QUALITY OF LIVESTOCK PRODUCTS 
 
Oral presentations 
 
Popovski Z., Tanaskovska B., Miskoska-Milevska E., Nestorovski T., Svetozarević M., Musliju Z.  
CASE STUDIES FROM MACEDONIA ABOUT THE APPLICATION OF MOLECULAR METHODS IN 
DETERMINATION AND PREDICTION OF QUALITY IN ANIMAL PRODUCTION, Invited paper 518 
 
Tomažin U., Čandek-Potokar M., Batorek Lukač N., Škrlep M., Prevolnik Povše M., Škorjanc D., Salobir J., 
Levart A., Červek M., Rezar V.  
EFFECTS OF VITAMIN E, SWEET CHESTNUT WOOD EXTRACT AND HOPS SUPPLEMENTATION 
ON PIG MEAT QUALITY AND OXIDATIVE STABILITY 527 
 
Poster presentations 
 
Kralik Z., Kralik G., Grčević M.  
INCREASE OF THE SELENIUM CONTENT IN TABLE EGGS 535 
 
Žikić D., Stojanović S., Jojkić Z., Ušćebrka G.  
INFLUENCE OF DIFFERENT INCUBATION TEMPERATURE ON HISTOLOGICAL 
CHARACTERISTICS OF BREAST MUSCLE OF 42-DAY OLD BROILERS 541 
 
Đukić Stojčić M., Marković B., Radonjić D.  
INTERNAL AND EXTERNAL QUALITY OF EGGS FROM MONTENEGRIN DOMESTIC CHICKEN 
AND KOSOVO LONGCROWER 546 
 
Babić J., Aleksić-Agelidis A.,  Jakšić S.,  Kartalović B., Živkov-Baloš M., Petrović J.  
SALMONELLA SP. AND CALCIUM CONTENT AS ONE OF THE MOST IMPORTANT 
MICROBIOLOGICAL AND CHEMICAL QUALITY PARAMETERS OF MECHANICALLY 
SEPARATED MEAT 552 
 
Yalçın S., Yalçın S., Onbaşılar İ.  
EFFECTS OF DIETARY MODIFIED DRIED VINASSE ON EGG QUALITY CHARACTERISTICS IN 
LAYING HENS 557 
 
SECTION 7: TRANSFER OF KNOWLEDGE AND INNOVATIONS IN ANIMAL SCIENCE 
 
Oral presentations 
 
Pešikan A., Antić S., Poleksić V.  
SMART EDUCATION FOR SMART AGRICULTURE: KEY COMPETENCIES FOR THE 21ST CENTURY 
IN COURSES OF ANIMAL SCIENCES, Invited paper 561 
 
Abstracts 
 
Antić S. Poleksić V., Pešikan A.  
SMART EDUCATION FOR SMART AGRICULTURE: QUALITY OF STUDYING ZOOTECHNICS 
FROM THE PERSPECTIVE OF GRADUATED ZOOTECHNICIANS                                                      572 
 
Poleksić V., Relić R., Stanković M., Dulić Z., Davidović V., Antić S., Pešikan A.  
SMART EDUCATION FOR SMART AGRICULTURE: A MODEL OF TEACHING/LEARNING FOR 
DEVELOPMENT OF THE KEY COMPETENCIES FOR THE 21ST CENTURY 573 
 
Pešikan A., Poleksić V., Antić S.  
SMART EDUCATION FOR SMART AGRICULTURE: KEY COMPETENCIES FOR THE 21st CENTURY 
IN THE CURRICULUM OF ANIMAL SCIENCES COURSES IN SERBIA 574 



INTERNATIONAL SYMPOSIUM ON ANIMAL SCIENCE 2016 
24-25 November 2016, Belgrade-Zemun, Serbia 

------------------------------------------------------------------------------------------------------------ 

 

327 | P a g e   

 

Oral presentation 
 

BOVINE SUBCLINICAL MASTITIS ASSOCIATED WITH PROTOTHECA SPP. 
 

Maletić M.1, Đukić B.2, Nedić S.1, Stanišić Lj.1, Stanimirović Z.1, 
Stevanović J. 1, Vakanjac S.1 

 
Abstract 

 
Mastitis is the most common disease in dairy cattle and presents the most costly disorder 
to the dairy industry. Subclinical mastitis is inflammation of the mammary gland that does 
not create visible changes in the milk or the udder, thus, subclinically infected cows will 
produce less milk, and the quality of the milk will be reduced. In addition, infected cows 
can be a source of infection to other animals in the herd. Among other unspecified causative 
agents of mastitis, algae Prototheca spp. is not included in routine diagnosis in laboratories. 
However, Prototheca spp infections usually result in a chronic subclinical or mild clinical, 
inflammatory process in the udder, and were followed by a dramatic loss in milk production 
and a permanent increase in somatic cell count. This type of infection is rare, but the 
incidence of reported cases is increasing worldwide. In our investigation, 605 milk samples 
were obtained from dairy cows in a total of 5 herds with a history of increasing somatic cell 
counts, subclinical and mild clinical signs of udder infection, and/or unsuccessful response 
to the usual therapy. Microbiological isolation of algae on Blood agar and Sabouraud agar 
at 25°C and 37°C, respectively, showed that 39 (6.45%) samples were positive on 
Prototheca spp. which was confirmed microscopically. The SCC of Prototheca spp. 
positive milk samples were from 5×105/mL up to 13 ×106/mL. Considering the wide 
distribution of these algae as saprophytes in the environment, further investigation should 
include detail microbiological and molecular techniques in order to reveal genotypes 
involved prevent infections and decrease economic losses. 

 
Keywords: Prototheca spp., mastitis, SCC, dairy cattle 

 
 

Introduction 
 

Mastitis remains a major challenge to the worldwide dairy industry despite the widespread 
implementation of mastitis control strategies (Bradley, 2002). In addition to economic 
losses, mastitis milk is a source of infection for humans and animals, while residues of 
antibiotics, which are used in local and parenteral therapy, can be dangerous to human 
health. The most common causative agents of mastitis are bacteria and fungi. Recently, 
more attention is given to algae as possible causative agents of clinical and subclinical 
mastitis. Unicellular algae of the genus Prototheca, for now are considered as the only algae 
with pathogenic potential that can cause infections in animals and humans (Tsuji et al., 
2006; Lass-Flörl and Mayr, 2007; Marques et al., 2008; Thompson et al., 2009; Ahrholdt 
et al., 2012; Min et al., 2013; Nguyen and Rosen, 2015). Chronic subclinical mastitis in 
dairy cattle is the most common clinical manifestation of udder infection caused by algae 
Prototheca spp. and was recorded worldwide (Spalton et al., 1985; Costa et al., 1996; 
Baumgärtner, 1997; Jensen et al., 1998; Buzzini et al., 2004; Bueno et al., 2006; Roesler et 
al., 2006; Milanov et al., 2006; Osumi et al. 2008; Ahrholdt et al., 2012). Bovine prototheca 
mastitis is serious economic problem, primarily because the treatment is uncertain, difficult 
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and time consuming. The incidence of prototheca mastitis is constantly increasing, mostly 
from geographic areas with relatively high humidity and/or temperature, e.g. from climatic 
conditions which are known to be advantageous for the rapid multiplication of this 
pathogen in the environment. Today, bovine mastitis with this etiology gets more attention, 
not only because of the economic losses, but also because of the impact on public health 
(Jánosi et al., 2001; Roesler and Hensel, 2003). The genus Prototheca consists of five 
accepted species: Prototheca zopfii, Prototheca wickerhamii, Prototheca stagnora, 
Prototheca ulmea and Prototheca blaschkeae (Roesler et al., 2006; Ricchi et al., 2010). 
The first case of Prototheca spp. udder infection was described in 1952 (Lerche, 1952). 
Thereafter, for many years in all the cases of prototheca mastitis was identified only P. 
zopfii (Jensen et al., 1998; Jánosi et al., 2001; Roesler et al., 2003; Möller et al., 2007; 
Osumi al., 2008) which makes the P. zopfii the most common cause of prototheca mastitis 
(Ahrholdt et al., 2012). Today, advanced monitoring and microbiological surveillance 
techniques revealed that mastitis in cows can be also caused by other species of the genus 
Prototheca. As a causative agent of mastitis, P. blaschkeae was first established in Portugal 
(Thompson et al., 2009), then in Poland (Jagielski et al., 2011), Germany (Ahrholdt and 
Roesler, 2011; Ahrholdt et al., 2012) and Italy (Capra et al., 2014), while P. wickerhamii 
was proven as a cause of mastitis in buffaloes (Capra et al., 2014). In most cases of 
prototheca mastitis in cattle (over 90% of cases), were isolated P. zopfii genotype 2 
(Jagielski et al., 2007; Roesler et al., 2006; Möller and al., 2007; Kishimoto et al., 2010; 
Gao et al., 2012; Onozaki et al., 2013). Because bovine mastitis caused by P. zopfii is 
unaffected by conventional antimicrobial therapy, the best method for controlling this type 
of mastitis is through early diagnosis and elimination of the infected cows (Tortorano et al., 
2008). 

 
Material and Methods 

 
In accordance with CMT (California mastitis test) carried out on 5 farms (A, B, C, D, E) in 
Serbia, there were collected 605 positive milk samples from Holstein-Friesian cows. 
Survey was conducted in period from September 2015 to February 2016. All cows were 
kept in similar zootechnical and hygiene conditions in tied breeding systems. In addition, 
all the cows were fed with appropriate diets depending on the breeding categories, with 
minimal fluctuation in raw material composition. On farms, milking was performed twice 
per day. Samples of milk were collected from each quarter before morning milking and 
stored in sterile vials. After teat and cleaning (with 70% ethanol), first streams of foremilk 
were discharged and then 10 ml of milk was collected aseptically from each teat into sterile 
vials. Milk samples were stored in a refrigerator at 4°C until microbiological analysis and 
microscopic somatic cell count (SCC) in laboratory (within 2 hours). SCC is performed 
according to standard method SRPS EN ISO 13366-2:2008. To isolate Prototheca spp. 
from each intense homogenized sample, one microbiological loop (0,1mL) was sowed on 
Sabouraud dextrose agar (Torlak, Serbia) and 8% sheep blood agar medium (Torlak, 
Serbia), incubated at 37ºC for 24-48h in aerobic conditions. Identification of Prototheca 
spp. was made after examination of cultural features on Sabouraud dextrose (white to 
yellowish matte colonies, Figure 1) and sheep blood agar medium (small, grey, opaque, 
non-hemolytic colonies up to 1 mm in diameter). Morphological features (spores and spo- 
rangia) were examined using Gimza stain and light microscopy (Figure 2). 
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Results and Discussion 
 

Few hours after the infection of the udder with pathogenic microorganisms, the number of 
SCC in milk increases in response to activation of inflammatory processes. The 
International Dairy Federation recommended classification of cow milk as subclinical 
mastitis or non-mastitis (normal) using a SCC threshold of 500.000 cells/mL. In Europe, 
the ECC directive 92/46 (1992) stated that milk with SCC over 400,000 cells/mL cannot 
be used for human consumption. Starting from this recommendation, milk samples are 
classified in two categories, normal (values below 400.000 cells/mL) and milk originating 
from cows with subclinical mastitis (values above the limit of 400.000 cells/mL). 
 
From the 605 milk samples selected on the basis of a positive CMT, increased number of 
SCC (above 500,000 cells/mL) were observed in 420 samples. Prototheca spp. was isolated 
in 39 samples based on the macroscopic appearances of colonies on Sabouraud dextrose 
and sheep blood agar and morphological features. The number of SCC in protothecal milk 
of cows with subclinical mastitis ranged from 500.000 to over 5.000.000 cells/mL, while 
in clinical mastitis cases obtained values of SCC were between 521.000 and 13.367.000 
cells/mL. Cows with clinically diagnosed prototheca mastitis had altered milk with flakes 
or clots, but without disturbance of the general condition. 

 

Figure 1. Cultural features of Prototheca spp.  Figure 2. Morphological features of on 
Sabouraud dextrose agarPrototheca spp. 
(1000x) on microscopic slide Gimza stain 

 
Table 1. Number of clinical and subclinical mastitis caused by Prototheca spp. in 
investigated farms in Serbia 

Farms SCC>500.000 No. of isolated 
Prototheca spp. 

Subclinical 
mastitis 

Clinical 
mastitis 

A 70 - - - 
B 98 17 13 4 
C 128 12 10 2 
D 83 10 9 1 
E 41 - - - 

Total 420 39 32 7 
 

All samples of milk (70) originating from farm A and samples of milk (41) originating from 
farm E with positive CMT, after microbiological processing there were no Prototheca spp. 
isolated. From farm B, in 98 of 148 milk samples, somatic cell count were over 500,000 
cells/ml, of which Prototheca spp. were found in 4 and 13 milk samples from cows with 
clinical and subclinical mastitis, respectively. From farm C, in 128 of 142 milk samples, 
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somatic cell count were over 500,000 cells/ml, of which Prototheca spp. were found in  2 
and 10 milk samples from cows with clinical and subclinical mastitis, respectively. From 
farm D, in 83 of 93 milk samples, somatic cell count were over 500,000 cells/ml, of which 
Prototheca spp. were found in 1 and 9 milk samples from cows with clinical and subclinical 
mastitis, respectively. 
 
Among the various mastitis types, prototheca mastitis is rapidly becoming a global problem 
(Jánosi et al., 2001). Although prototheca mastitis is often recognized as a symptomless 
infection that progresses slowly, acute clinical mastitis associated with reduced milk 
production, thin watery secretion with white flakes and resistant to conventional therapy 
may occur in outbreaks (Jánosi et al., 2001; Roesler and Hensel, 2003). In the literature 
there are more data on the medium and temperature conditions for the Prototheca spp. 
isolation. The majority of researchers agree that algae of the genus Prototheca can be 
successfully isolated on Sabouraud dextrose agar at 37°C during incubation time of 48-72 
hours (Roesler et al., 2001; Janos et al., 2001; Marques, 2010b; Gao et al., 2012). However, 
Onozaki et al. (2013) suggest that the temperature of 25°C is more efficient for growth of 
Prototheca spp. while Zaini et al. (2012) suggest that the incubation period of 48-72h at a 
temperature of 27ºC is most suitable for the isolation of the algae. The results obtained in 
our investigation are consistent with the results of several studies (Roesler et al., 2001; 
Janos et al., 2001; Marques, 2010a; Gao et al., 2012) where the temperature and incubation 
conditions were equivalent (Sabouraud dextrose agar, 48-72h/37°C). 
 
Milk samples from cows with prototheca subclinical mastitis had significantly increased 
SCC (up to 5.000.000/ml). Increased SCC in the cumulative milk samples from the dairy 
farms have negative effects on the price of milk and usage of milk for human consumption. 
In our survey, the SCC in milk samples taken from udder quarters with prototheca 
subclinical mastitis ranged from 500.000 to over 5.000.000 cells/mL. The obtained data of 
our examination are in accordance with the results of Malinowski et al. (2002) and Jagielski 
et al. (2011), where in cases of prototheca subclinical mastitis determined SCC ranged from 
591.000 to 3.072.000 cells/mL and 434.000 to 1.325.000 cells/ml, respectively. In the cases 
of prototheca clinical mastitis, SCC in milk obtained in our study were between 521.000 to 
13.367.0 cells/mL, while in most of the milk samples SCC were above 7.118.000 
cells/ml, which were in accordance with previous investigations (Malinowski et al., 2002; 
Jagielski et al., 2011). 

 
Conclusion 

 
Due to the potentially pathogenic effects of Prototheca spp. on human and animal health, 
economic losses and ineffective therapy treatment, these microorganisms should be 
routinely monitored and included in a regular control of mastitis on dairy farms. 
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