


55

Croatian m
2020

15
International
Symposium on
Agriculture

Proceedings

55

Hrvatski

15
Medunarodni
Simpozij
Agronoma

Zbornik radova



Impressum

Izdavac
Published by

Glavni urednici - Editors in Chief

Uredivacki odbor - Editorial Board

Tehnicki urednici - Technical Editors

Oblikovanije, prijelom
Design, typeset

Tisak
Print

Naklada - Edition

Web page

Sluzbeni jezici Simpozija su hrvatski i engleski.

Sveuciliste u Zagrebu, Agronomski fakultet, Zagreb, Hrvatska
University of Zagreb, Faculty of Agriculture, Zagreb, Croatia

Boro Mioc¢
Ivan Siri¢

Aleksandra Percin
Josip Juracak
Hrvoje Sarcevic
Nina Toth

Darko Uher
Daniel Matuli¢
Miljenko Konjaci¢
Marko Karoglan
Goran Fruk

Vanija JuriSic¢

Ivan Siri¢
Darija Bendelja Ljolji¢

Martin Sok, www.martinsok.com

Grafomark d.o.o., Zagreb

40

ISSN 2459-5543

http://sa.agr.hr

The official languages of the Symposium are Croatian and English.

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Impressum

Sveuciliste u Zagrebu Agronomski fakultet
i

Fakultet agrobiotehnic¢kih znanosti, SveuciliSte Josipa Jurja Strossmayera u Osijeku
Balkan Environmental Association B.E.N.A

Agronomski i prehrambeno-tehnoloski fakultet Sveu¢ilista u Mostaru, Bosna i Hercegovina
Akademija poljoprivrednih znanosti

Biotehnigka fakulteta Univerze v Ljubljani, Slovenija

Fakulteta za kmetijstvo in biosistemske vede, Univerza v Mariboru, Slovenija
Hrvatska agronomska komora

ICA Regional Network for Central and South Eastern Europe (CASEE)

Sveudiliste Josipa Jurja Strossmayera u Osijeku

Sveuciliste u Zagrebu

SveudiliSte u Zagrebu Prehrambeno-biotehnoloski fakultet

Sveuciliste u Zagrebu Sumarski fakultet

pod pokroviteljstvom

Ministarstva znanosti i obrazovanja Republike Hrvatske
Ministarstva poljoprivrede Republike Hrvatske
Ministarstva zastite okolisa i energetike Republike Hrvatske

a u suradnji s

Alltech Hrvatska

Bc Institutom za oplemenjivanje i proizvodnju bilja
Gradskim uredom za poljoprivredu i $umarstvo Grada Zagreba
Hrvatskim agronomskim drustvom, Zagreb
Hrvatskim lovackim savezom

Hrvatskom agencijom za poljoprivredu i hranu, Osijek
Hrvatskom gospodarskom komorom

Institutom za jadranske kulture i melioraciju kr$a, Split
Institutom za poljoprivredu i turizam, Pore¢
Poljoprivrednim institutom Osijek

Sveudilitem u Zadru

Sibensko-kninskom Zupanijom

Veleucilistem u Pozegi

Veleucilistem u Slavonskom Brodu

Visokim gospodarskim u¢ilistem u Krizevcima

organiziraju

55. hrvatski i 15. medunarodni simpozij agronoma
16. - 21. veljace 2020. godine, Vodice, Hrvatska

'\‘o“mentefv

)

il Y o
Q

i 5=} CASEE"."

B_E'N;A_ Central and South Eastern Europe

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Impressum

University of Zagreb Faculty of Agriculture
and

Faculty of Agrobiotehnical Sciences, Josip Juraj Strossmayer University of Osijek
Balkan Environmental Association B.E.N.A

Faculty of Agriculture and Food Technology, University of Mostar, Bosnia and Herzegovina
Academy of Agricultural Sciences

Biotechnical Faculty, University of Ljubljana, Slovenia

Faculty of Agriculture and Life Sciences, University of Maribor, Slovenia
Croatian Chamber of Agriculture

The ICA Regional Network for Central and South Eastern Europe (CASEE)
“Josip Juraj Strossmayer“ University of Osijek

University of Zagreb

University of Zagreb Faculty of Food Technology and Biotechnology

University of Zagreb Faculty of Forestry

under the patronage of the

Ministry of Science and Education of the Republic of Croatia
Ministry of Agriculture of the Republic of Croatia
Ministry of Environment and Energy of the Republic of Croatia

in collaboration with

Alltech Croatia

Bc Institute for breeding and seed production

City Office for Agriculture and Forestry, City of Zagreb
Croatian Agronomy Society, Zagreb

Croatian Hunting Federation

Croatian Agency for Agriculture and Food, Osijek
Croatian Chamber of Economy

Institute of Adriatic Crops and Karst Reclamation, Split
Institute of Agriculture and Tourism, Pore¢
Agricultural Institute Osijek

University of Zadar

Sibenik-Knin County

College of Pozega

College of Slavonski Brod

College of Agriculture at Krizevci

organize

55" Croatian & 15" International Symposium on Agriculture
February 16 - 21, 2020. Vodice, Croatia

R/ 7,/
CASE ~’:l”

Central and South Eastern Europe

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Impressum

Organizacijski odbor

Organizing Committee

Predsjednik | Chairman
Zoran Grgi¢, Croatia

Clanovi | Members
Krunoslav Zmaic, Croatia
Ivan Ostoji¢, Bosnia and Hercegovina
Frane Tomi¢, Croatia
Mariana Golumbeanu, Greece
Michal Lostak, Czech
Marijana Ivanek Martinci¢, Croatia
Emil Erjavec, Slovenia
Branko Kramberger, Slovenia
Josip Haramija, Croatia
Ivan Siri¢, Croatia
Vlado Guberac, Croatia
Damir Boras, Croatia
Dijana Vican, Croatia
BlaZenka Divjak, Croatia
Marija Vuckovi¢, Croatia
Tomislav Cori¢, Croatia
Emil Tuk, Croatia
Jadranka Frece, Croatia
Tibor Pentek, Croatia
Krunoslav Dugali¢, Croatia
Luka Burilovi¢, Croatia
Krunoslav Mirosavljevi¢, Croatia
Borislav Mili¢evi¢, Croatia
Zdravko Baraé, Croatia
Katja Zani¢, Croatia
Dean Ban, Croatia
Goran Pauk, Croatia
Zvonimir Zdunié, Croatia
Zdravko Tusek, Croatia
Lovorka Blazevi¢, Croatia
Josip Juki¢, Croatia
Ivica Iki¢, Croatia
Puro Decak, Croatia
lvica Matani¢, Croatia
Darija Bendelja Ljolji¢, Croatia

Znanstveni odbor

Scientific Committee

Predsjednik | Chairman
Darko Von¢ina

Clanovi | Members
Adrijana Filipovic¢
Aleksandra Percin
Branka Svitlica
Crtimir Rozman
Daniel Matuli¢
Darko Uher
Dinko Jelkic¢
Dragan Kovacevic
Goran Fruk
Hrvoje Sarcevi¢
Ivana Rukavina
Josip Juracak
Marko Karoglan
Mato Drenjancevic¢
Metka Hudina
Miljenko Konjacic¢
Mirjana Hruskar
Mirta Rastija
Nina Toth
Pero Miji¢
Sinisa Srecec
Slaven Zjali¢
Smiljana Goreta Ban
Sonja Petrovi¢
Sonja Vila
Teuta Benkovi¢ Laci¢
Tihana Sudari¢
Tihomir Florijancic¢
Tomislav Vinkovic¢
Vanja Jurisi¢
Vladimir Ivezi¢
Vlatka Rozman
Yusuf Kurucu
Zdravko Mataton
Zvonko Antunovic

Tajnik | Secretary
Boro Mioc

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Contents

Sekcije . Sessions

Sekcija . Session

Voditelj sekcije
Session moderators

Plenarna izlaganja

© Plenary Session

] Agroekologija, ekoloska poljoprivreda i zastita okolisa Doc.dr.sc.
Agroecology, Ecological Agriculture and Environment Protection  Aleksandra Percin

) Agroekonomika i ruralni razvoj Doc.dr.sc.
Agricultural Economics and Rural Development Josip Juracak
Genetika, oplemenjivanje bilja i sjemenarstvo Prof.dr.sc.

3 Genetics, Plant Breeding and Seed Production Hrvoje Sarcevi¢
Povrcarstvo, ukrasno, aromati¢no i ljekovito bilje Prof.dr.sc.

4 Vegetable Growing, Ornamental, Aromatic and Medicinal Plants  Nina Toth
Ratarstvo Izv.prof.dr.sc.

> Field Crop Production Darko Uher

6 Ribarstvo, lovstvo i pcelarstvo Doc.dr.sc.
Fisheries, Wildlife Management and Apiculture Daniel Matuli¢
Stocarstvo Izv.prof.dr.sc.

7 Animal Husbandry Miljenko Konjacic

8 Vinogradarstvo i vinarstvo Izv.prof.dr.sc.
Viticulture and Enology Marko Karoglan

9 Vocarstvo Doc.dr.sc. Goran Fruk
Pomology

10 Poljoprivredna tehnika Doc.dr.sc. Vanja Jurisic¢

Agricultural Engineering

Vi 55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Contents

Contents

Sessiono | Plenary Session

3 Minja Zorc, Peter Dov¢
| Advances in lactation biology

Session1 | Agroecology, Ecological Agriculture and Environment Protection

11 Ivan Siri¢, Valentino Drzaic, lvica Kos, Dalibor Bedekovic, Bojana BozZac, Rina Petric
Bioakumulacijski potencijal poljske pecurke Agaricus campestris L.
Bioaccumulation potential of field mushroom Agaricus campestris L.

16 Helena Zalac, Vladimir Zebec, Miro Stosi¢, Domagoj Radi¢, Andrea §po|jaric’, Jurica Jovié¢, Ivan
Paponja, Vladimir lvezi¢
Buckwheat yields in intercropped systems of walnut and buckwheat
‘ Prinos heljde u konsocijaciji nasada oraha i heljde

21 Violina Angelova
| Uptake of heavy metals by enhanced tobacco grown in industrially polluted soils in Bulgaria

27 Domina Delaci, Ivica Kisi¢1, Paulo Pereira2
| Dynamics of runoff pH and electrical conductivity after pile burns

33 Renata Erhatic, Ivka Kvaternjak, Branimir JambriSak, Mirjana Muzi¢

Sadrzaj mikroelemenata u listu i cvijetu prave lavande (Lavandula angustifolia Mill.) i lavandina (Lavandula x
intermedia Emeric ex Loisel.)

Content of microelements in leaf and flower of true lavender (Lavandula angustifolia Mill.) and lavender
(Lavandula x intermedia Emeric ex Loisel.)

38 Marija Gali¢, Darija BilandZija, Milan Mesi¢, Aleksandra Perin, Zeljka Zgorelec
Seasonal variability of soil respiration during maize vegetation
Sezonska varijabilnost disanja tla tijekom vegetacije kukuruza

44 Danijela Jungi¢, Petar Unger, Stjepan Husnjak
Humoznost i kiselost lesiviranih tala na lesu u Panonskoj agroregiji Hrvatske
Humus content and acidity of Luvisols on loess in Pannonian agroregion of Croatia

49 Hrvoje Kutnjak, lvona Ziza, Nela Jantol, Josip Leto
Seasonal phenology dynamics of alfalfa consociation with Italian ryegrass based on NDVI from Sentinel-2
Sezonska fenoloska dinamika smjese lucerne i talijanskog ljulja bazirana na NDVI-u sa Sentinela-2

54 Ivka Kvaternjak, Renata Erhati¢, Miomir Stojnovi¢, Alanais Louis, Antoine Jouve

Macroelement content of true lavender (Lavandula angustifolia Mill.) and lavender (Lavandula x intermedia
Emeric ex Loisel.) in organic fertilization

Sadrzaj makrolemenata u lavandi (Lavandula angustifolia Mill.) i lavandinu (Lavandula x intermedia Emeric ex
Loisel.) pri organskoj gnojidbi

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia vii



59

64

70

Contents

Ivan Magdi¢, Ranka Popovi¢, Vedran Rubinié
Moguc¢nost pojednostavljenja postupka odredivanja gustoce cvrstih Cestica tla piknometarskom metodom
Possibilities for simplifying soil particle density determination by pycnometer method

Ana Mrgan, Helena Mar¢etic, Arijana Penava, Kornelija Perkovi¢
Ocjena kvalitete komunalne otpadne vode s podru¢ja aglomeracije Lipik — Pakrac na mjestu ispustanja u kanal
llida
Quality assessment of municipal waste water from the area of the agglomeration Lipik-Pakrac measured on
the site of dicharge to Ilida canal

Ana Nimac, Ivana §tajcer, Zlatko Satovié, Klaudija Carovi¢-Stanko, Boris Lazarevic¢
Effects of nitrogen deficiency on some physiological parameters and root traits of three Croatian common
bean landraces
Utjecaj nedostatka dusika na neke fizioloSke parametre i svojstva korijenovog sustava triju hrvatskih

81

86

91

tradicijskih kultivara graha

Péter Ragalyi, Zdenko Loncari¢, Andrijana Rebeki¢, Mark Rékasi, Barbara Borsanyi, Sandor
Molnar, Anita Szabd, Eszter Draskovits, Nikolett Uzinger
The effect of sewage sludge and sludge compost on soil fertility, organic matter content and yield of perennial
ryegrass (Lolium perenne)

Sanja Grubisi¢, Marija Kristi¢, Miroslav Lisjak, Katarina Miskovi¢ §po|jarié, Zdenko Loncari¢, Andrijana
Rebekié

In vitro bioaccessibility of Ca, K, Mg, Mn, Fe and Zn from wheatgrass juice

In vitro biodostupnost Ca, K, Mg, Mn, Fe i Zn iz soka p3enicne trave

Aida Sukali¢, Maida Papo Lavi¢, Alma Rahimi¢, Vedrana Komlen, Alma Micijevi¢
Carcinogenic hazard index of heavy metals from agricultral soil in the southeastern part of Bosnia and
Herzegovina

Diana Kiki¢, Ivica Kisic¢, ieljka Zgorelec, Aleksandra Percin
Portable X-ray fluorescence as a tool for characterization of nutrient status in soil
Prijenosna rengenska florescencija kao alat u karakterizacija opskrbljenosti tla hranivima

Session2 | Agricultural Economics and Rural Development

97

104

109

viii

Ivan SpuZevic¢, Sasa Zovko
Znacaj troskova mineralnih gnojiva za cijenu koStanja i isplativost proizvodnje lubenice
Significance of mineral fertilizer costs for cost price and cost effectiveness of watermelon production

Milna Tudor Kalit, Matea Su$a, Marina Tomi¢ Maksan, Samir Kalit
Stavovi potrosaca o sirevima tradicionalne i industrijske proizvodnje
Consumer attitudes about traditional and industrial cheese production

Alexander Wirsig, Wolfgang Heisrath
Welcome to the club? The significance of protected geographical indications and designations of origin in
Europe, with special consideration of the Croatian situation

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Contents

114 Tihana Sudari¢, Krunoslav Zmaic, Vinka Cepo
Razvoj eno-gastronomske turisticke destinacije
Development of wine and gastronomic tourist destination

19 Zeljka Mesi¢, Matea Saban
Obiljezja online kupnje ekolokih prehrambenih proizvoda u Hrvatskoj
Characteristics of online purchases of organic food products in Croatia

123 Krisztidn Kovacs, Istvan Szlics, Vesna OCi¢, Josip Juracak
| Efficiency comparison of the main Croatian and Hungarian animal husbandry sectors

128 Marin Cagalj, Marko Ivankovi¢, Ivo Grgi¢

Vanjskotrgovinska razmjena Republike Hrvatske i Bosne i Hercegovine poljoprivrednoprehrambenim
proizvodima u razdoblju od 2013. do 2018. godine

External trade of agricultural and food products between the Republic of Croatia and Bosnia and Herzegovina
in the period 2014-2018

133 Sanja Jeli¢ Milkovi¢, Zrinka Tolusi¢, RuZica Loncaric
Analiza misljenja domacih proizvodaca vina o konkurenciji
Analysis of domestic winemakers’ opinions on competition

139 Branka Saki¢ Bobi¢, Ornella Mikus, Natasa §enjug, Zoran Grgi¢, Vesna Oc¢i¢
Iskustva poljoprivrednika Krapinsko-zagorske Zupanije s fondovima Europske Unije
Experiences of farmers from Krapina-Zagorje County with EU funds

144 Ljiljana Bozi¢-Ostoji¢, Slavica Antunovi¢, Mihaela Blazinkov, Teuta Benkovi¢ Laci¢
Stavovi proizvodaca Brodsko-posavske Zupanije o stanju poljoprivrede i poljoprivredne politike
Attitudes of producers of Brod-Posavina county on the state of agriculture and agricultural policy

149 Ana Cehi¢, Martina Begi¢, Marija Cerjak, Milan Oplani¢
Maslinarstvo kao dio turisticke ponude
Olive growing as a part of tourism supply

153 Zoran Grgi¢, Mato Caci¢, Zlatko Pavici¢, Branka Saki¢ Bobi¢
Osnovni Cinitelji ekonomike proizvodnje mlijeka na farmama razlicitog kapaciteta
Basic factors of economics of milk production on farms of different capacity

158 Forest David, Tiinde Kovacs
| Introducing QSPM Analysis to Agribusiness Firms

162 Damir Kovaci¢, Marina Cur¢i¢, Marija Cerjak, Zeljka Mesi¢
Moguc¢nost uvodenja jednokratne ambalaZze za ajvar na domace trziste
The possibility of introducing a disposable ajvar packaging on the domestic market

Session3 | Genetics, Plant Breeding and Seed Production

167 Anita BoSnjak Mihovilovi¢, Ivanka Habus Jerci¢, Marijana Baric, Ivana Tomaz, Tatjana Prebeg,
Kristina Bekavac, Snjezana Keresa
Utjecaj osvjetljenja razlicitih spektralnih karakteristika na formiranje puci kapara (Capparis orientalis Veill.) u
in vitro i in vivo uvjetima
Effect of different light spectra on stomata formation of caper (Capparis orientalis Veill.) in vitro and in vivo

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia ix



Contents

172 Aida Dervishi, Doriana (Bode) Xhulaj, llda Kaso
Genetic diversity of some important wheat (Triticum aestivum L.) genotypes in Albania based on
morphological traits and RAPD markers

177 lvanka Habus Jerci¢, SnjeZana Kere3a, Anja Goti¢, Anita Mihovilovi¢ BoSnjak, Marijana Bari¢
Reakcija genotipova pSenice na razlicite gustoce sjetve
Response of wheat genotypes to different sowing densities

182 Ana Lovri¢, Nikolina Novakovi¢, Bruno Rajkovi¢, Marko Maricevic, lvica Iki¢, Hrvoje Sarcevi¢
Otpornost na prijezetveno proklijavanje u potomstvima dvaju kriZanja ozime p3enice
Resistance to pre-harvest sprouting in progenies of two winter wheat crosses

187 Monika Vidak, Ana Nimac, Zlatko Satovic, Jerko Gunjaca, Boris Lazarevi¢, Klaudija Carovi¢-Stanko

Chlorophyll fluorescence as a method for the prediction of germination success in common bean (Phaseolus
vulgaris L.)

Fluorescencija klorofila kao metoda za odredivanje klijavosti sjemena graha (Phaseolus vulgaris L.)

Session4 | Vegetable Growing, Ornamental, Aromatic and Medicinal Plants

193 Kristina Batelja Lodeta, Davorka Poljak, Lucijana Kovacevi¢, Gvozden Dumici¢, Smiljana Goreta Ban
Morfoloska svojstava kultivara mini lubenice
Morphological traits of mini watermelon cultivars

198 Bozidar Benko, Mislav Buri¢, Sanja Radman, Boris Lazarevi¢, Nina Toth, lvanka Zuti¢, Nevena Opaci¢
Morfometrijska svojstva ploda i prinos krastavca tretiranog biljnim biostimulatorima
Fruit morphometric properties and yield of cucumber treated with plant biostimulants

203 Elena Liliana Chelariu, Lucia Draghia, Maria Apostol, Bogdan-Vlad Avarvarei, Mirela Cojocariu, Nicoleta
Luminita Paraschiv
| Vermicompost influence on seedlings quality of Kniphofia uvaria species

208 Nina Kacjan Marsi¢, Katarina KoSmelj, Ana Slatnar
The impact of planting date and cultivar on yield and morphological traits of garlic (Allium sativum
L.) bulbs: data from a small-scale experiment

213 Erjon Mamoci, Kostlend Mara, Ilir Lloha, Maria Fe Andrés, Sonia Olmeda, Azucena Gonzélez- Coloma
| Chemical composition and antimicrobial activity of essential oils from Albanian conifer plants

218 Nevena Opaci¢, Tamara Brlek, Sanja Slunjski, Kristina Kljak, Sanja Radman, Sanja Fabek Uher
Koli¢ina makroelemenata u mladim izdancima cikle i brokule
Macroelements content of red beet and broccoli microgreens

223 Anisa Peculi, Nertil Xhaferaj, Sara Serbo, Anila Kopali, Alketa Shehaj
Determination of caffeine content by UV-VIS spectrophotometer in coffee and tea samples available on
Albanian market

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Contents

227 Sanja Radman, Antonia Skomrak, BoZidar Benko, Sanja Fabek Uher, Nevena Opacic, Ivanka Zutic¢
Utjecaj predsjetvenih tretmana na klijavost sjemena mrkve, persina i kopra
Effect of pre-sowing treatment on seed germination of carrot, parsley and dill

232 Monika Tkalec Koji¢, Tomislav Vinkovi¢, Boris Ravnjak, Jasna Kralji¢ak, Mario Buri¢2
Ispitivanje klijavosti sjemena pustenaste divizme (Verbascum phlomoides L.) na razli¢itim podlogama
Germination test of wooly mullein (Verbascum phlomoides L.) on different growth media

237 Nina Toth, Leopold Prli¢, Lepomir Coga, Ivanka Zuti¢, Sanja Fabek Uher, BoZidar Benko
Ucinak vermikomposta na morfolo3ka svojstva, prinos i mineralni sastav ploda paprike
Effect of vermicompost on morphological characteristics, yield and mineral content of pepper fruit

243 Nertil Xhaferaj, Anisa Peculi, Sara Serbo, Albjona Brahollari, Erjola Kopali, Anila Kopali
Optimization of the extraction of caffeine from coffee and tea samples

248 Ivanka Zuti¢, Kristina Bajlo, Bozidar Benko, Nina Toth, Sanja Radman
Klijavost sjemena kapare (Capparis orientalis Veill.) pod utjecajem razlicitih kemijskih tvari
Germination of capper (Capparis orientalis Veill.) seeds affected by different chemical treatments

Sessions | Field Crop Production

255 Klara Bari¢, Zlatko Svecnjak, Josip Laki¢, Ana Pintar, Tomislav Tori¢
Ucinak pokrovne kulture na kontrolu korova na strnistu
Contribution of cover crops to weed supression

260 lvan Horvati¢, Martina Kovacevi¢, Dario Jares, Zlatko Svec¢njak, lvana Radojci¢ Redovnikovi¢, Darko Uher
Influence of intercropping maize with climbing bean and fertilization with clinoptilolite on forage yield and
quality

265 lIvan Horvati¢, Martina Kovacevi¢, Dario Jares$, Dubravko Macesi¢, Zlatko Svecnjak
| Influence of intercropping maize with cowpea on forage yield and quality

270 Dario lljki¢, Sasa Sormaz, Mirta Rastija, Josip Gali¢, lvana Varga, Luka Drenjancevi¢
Agronomska i gospodarska svojstva sorata pSenice Bc instituta d.d. Zagreb
Agronomic and economic properties of wheat varieties of Bc institute d.d. Zagreb

275 Dubravko Macesi¢, Zlatko Svec¢njak, Darko Uher
Effects of seeding rate, seed inoculation and Bioalgeen application on common vetch-wheat foragyield in
Western Slavonia

279 Darko Uher, Ivana Radojci¢ Redovnikovi¢, Dario Jares, Ivan Horvatié¢
| Influence of intercropping maize with soybean on forage yield and quality

284 Darko Uher, lvan Horvatic, Dario Jares
| Influence of intercropping sweet sorghum with soybean on yield and crude protein content of fresh fodder

289 Jelena Vancetovic¢, Dragana Ignjatovi¢-Mici¢, Marija Kostadinovi¢, Nenad Deli¢, Goran Stankovic, Sofija
BoZinovi¢, Olivera Pordevi¢ Melnik
| Agronomic traits of QPM maize hybrids adapted to temperate regions

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia Xi



Contents

Session6 | Fisheries, Wildlife Management and Apiculture

295 Brigita Novosel, Neven Ivesa, Ivana Balenovi¢, Alexis Conides, Jurica Jug-Dujakovi¢, Ana Gavrilovi¢

Utjecaj vremena nasadivanja mladi na rast orade i lubina u kaveznom uzgojnom sustavu
Impact of stocking time on the growth of sea bream and sea bass in a cage rearing system

300 Kresimir Krapinec, Kresimir Paukovi¢, Robert Sajfert, Darko Uher

Browsing intensity of some Mediterranean plants by the European mouflon
Razina brstenja pojedinih sredozemnih biljnih vrsta od strane europskog muflona

306 Mate Malenica, Krunoslav Pintur

jury

31

316

322

328

334

Procjena brojnosti populacije jarebice kamenjarke (Alectoris graeca) na podru¢ju znacajnog krajobraza
vodenog toka i kanjona rijeke Cikole

Estimation population size of the rock partridge (Alectoris graeca) in the area of protected landscape of the
water course and the canyon of the Cikola River

Ivan Pervan, Matija Konjeci¢, Tomislav Dumi¢
Kraniometrijska obiljeZja Sljuke bene (Scolopax rusticola L.) s podru¢ja Dalmatinske zagore
Craniometrical features of Eurasian woodcock (Scolopax rusticola L) in the area of Dalmatian Hinterland

Juraj Petravi¢, Marin Jarnjak, KreSimir Kuri, Martina Andrasi¢, lvana Kaleb Vuleti¢, Margarita Maruskic¢
Kulas, Helena Jajcevi¢, Goran Jaksic¢
Fish assemblage of the artificial flood protection channel Kupa-Kupa
Sastav riblje zajednice rasteretnog poplavnog kanala Kupa-Kupa

Tin Batur, Matej Oreskovi¢, Antonio Viduka, Tena Radocaj, Ivan §pe|ic’, Danilo Mrdak, Marina Piria

Kompeticija u prehrani izmedu unesene kalifornijske pastrve (Oncorhynchus mykiss) i ugrozene Europske
jegulje (Anguilla anguilla) iz rijeke Zrnovnice

Competition for food between introduced rainbow trout (Oncorhynchus mykiss) and endangered European eel
(Anguilla anguilla) from the Zrnovnica River

Neven lvesa, Ivan §pe|ic’, Martina Gelli, Antonio Castellicchio, Marina Piria, Ana Gavrilovi¢
Analiza ulova ribe mrezom poponicom u Medulinskom zaljevu
Fish catch analysis of the “poponica” net in Bay of Medulin

Marin Kovaci¢, Nikola Raguz, Ivana Maji¢, Boris Luki¢, Ankica Sarajli¢, Zlatko Puskadija
Results of the first generation of Carniolan honey bees (Apis mellifera carnica) selection to Varroa destructor
resistant traits

Rezultati selekcije prve generacije sive pcele (Apis mellifera carnica) na svojstva otpornosti na grinju Varroa
destructor

339 Marina Piria, Filip Petek, Luana Velagic, lvana Lisica, Ivan §pe|ic’, Tena Radocaj, Tamara Kanjuh, Ana Maric¢,
Ivana Buj, Marko Caleta, Davor Zanella, Predrag Simonovic¢

345

Xii

Povijest i pregled istraZivanja poto¢ne pastrve crnomorskog sliva u Hrvatskoj
History and review of research of brown trout from Black Sea Basin in Croatia

Ena Spremo, Ana Bratos Cetini¢, Marina Brailo

Ucinkovitost razli¢itih metoda ekstrakcije mikroplastike iz mediteranske dagnje Mytilus galloprovincialis
(Lamarck, 1819)

Efficiency of different methods for microplastics extraction from Mediterranean mussel Mytilus
galloprovincialis (Lamarck, 1819)

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Contents

350 Jadranka Suli¢ §prem, Tatjana Dobroslavi¢, Sanja Grdan, Kruno Bonaci¢, Nenad Antolovi¢
Indeks kondicije bezmeka Uranoscopus scaber Linnaeus, 1758 u juznom Jadranu
The condition index of the stargazer Uranoscopus scaber Linnaeus, 1758. from the southern Adriatic

354 Lea Balen Percela, Sasa Prdun, Marica Drazi¢2, Dragan Bubalo
Utjecaj snage pcelinje zajednice na skupljanje pcelinjeg otrova metodom elektrostimulacije
Influence of the honey bee colony strength on collecting bee venom by electro stimulation method

358 Zrinka Tolusi¢, Vlado Jumi¢, Tihomir Florijanci¢
Financijski uc¢inci lovnog turizma u isto¢noj Hrvatskoj
Financial effects of hunting tourism in eastern Croatia

362 ieljana DPodo, Nenad Antolovi¢, Niksa Glavi¢, Jadranka Sulic¢ §prem

Length-weight relationship of grass goby Zosterisessor ophiocephalus from Novigrad Sea - eastern Adriatic
Sea

DuZinsko - maseni odnos glavoca travasa Zosterisessor ophiocephalus u Novigradskom moru - isto¢no
Jadransko more

367 Irena Glavor, Vlasta Bartulovic, Tatjana Dobroslavi¢

Analiza prisutnosti ¢estica mikroplastike u Zelucima triju komercijalnih vrsta riba na podru¢ju juznog Jadrana

Analysis and the presence of microplastic particles in the stomachs of three commercial fish species in the
southern Adriatic

372 Sanja Grdan, Ana Bratos Cetini¢, Marija Crncevic, Jadranka Suli¢ §prem

Morphometric characteristics of the snail Phorcus turbinatus (Born, 1778) (Mollusca: Gastropoda) from the
marine lake Mrtvo more (Lokrum Island, South Adriatic)

Morfometrijske znacajke puza Phorcus turbinatus (Born 1778) (Mollusca: Gastropoda) iz Mrtvog mora (otok
Lokrum, juzni Jadran)

376 Nikolina Ledenko, Tea Tomljanovic, Slavica Colak, Danijel Mejdandzi¢, Matko Kolega, Renata Bari¢, Daniel
Matuli¢

Uzroci obojenja misi¢nog tkiva svjezeg brancina (Dicentrarchus labrax) zu¢nim bojama

Causes of coloration of muscular tissue at fresh sea bass (Dicentrarchus labrax) with bile pigments

383 Mario Precanica, Kruno Bonaci¢, Jadranka Suli¢ §prem, Josip Mikus

Effects of silicate concentrations on the growth of the diatom Chaetoceros cf. neogracilis in aquaculture
conditions

Utjecaj razli¢itih koncentracija silikata na abundanciju dijatomeje Chaetoceros cf. neogracilis (Schutt, 1985) u
uzgojnim uvjetima

Session7 | Animal Husbandry

389 Dubravko §korput, lvan Toréek, Sven Mencik, ieljko Mahnet, Vedran Klisanic¢, Danijel Karolyi, Zoran
Lukovi¢, KreSimir Salajpal

Cimbenici plodnosti krmaca banijske $are svinje

Factors influncing litter size sows in Banija spotted pig

394 Zvonko Antunovi¢, Ozren Erceg, ieljka Klir, Josip Novoselec
Fenotipske odlike razli¢itih dobnih kategorija hrvatske bijele koze
Phenotypic traits of Croatian white goats in various ages

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia Xiii



Contents

399 Dalibor Bedekovi¢, Marko Jelen, Zlatko Janjecic, Tatjana Jelen, Marija Mestrovi¢, Marijana Vrbancic,
Gordana Duvnjak, Ilvan Siri¢, lvica Kos
Pokazatelji proizvodnje mesa krizevacke kukmaste kokosi
Meat production indicators of KriZevci crested hen

405 Darija Bendelja Ljolji¢, Simun Zamberlin, Iva Dolen¢i¢ Spehar, Viktorija Lueti¢, Dubravka Samarzija
| The concentration of zinc, iron and manganese in the sheep’s milk and yogurt

410 KreSimir BoSnjak, Marina Vrani¢, lvana Caci¢, Tomislav Masek, Ivica Andri¢, Paula Jurci¢
Utjecaj boje polietilenske folije na kvalitetu biljne mase silirane u velike bale
The effect of the colour of polyethylene film on the forage quality ensiled in big bales

414 KreSimir BoSnjak, Marina Vrani¢, lvana Cati¢, Tomislav Masek, Ana Beljan

Utjecaj primjene krutog stajskog gnoja na sadrzaj sirovih proteina i nitrata u krmi s poluprirodnog travnjaka

The effect of farmyard manure application on the crude protein and nitrate content of forage from semi-
natural grassland

419 Iva Dolen¢i¢ Spehar, Darija Bendelja Ljolji¢, Simun Zamberlin, Dubravka Samarzija
Jogurt u funkciji zdravlja starijih osoba
Yoghurt as a function of health in the elderly people

424 Valentino Drzai¢, Jelena Ramljak, Ante Kasap, Ivan Siri¢, Zvonko Antunovic¢, Boro Mio¢
Polimorfizmi MTNR1A gena u populaciji istarske ovce
MTNR1A gene polymorphisms in Istrian sheep population

429 Zlatko Janjeci¢, Zlata Kralik, Dalibor Bedekovi¢
Utjecaj alternativnih sustava drzanja na oStecenja prsnih kostiju kokosi nesilica
The influence of alternative rearing systems on breast bone damages of laying hens

434 lvica Kos, lvana Mijag¢, Zlatko Janjeci¢, Blanka Sinci¢ Puli¢, Marko Musulin, Radka Langova, Zoran Lukovic,
Ivan Siri¢, Dalibor Bedekovic
Utjecaj dodatka mikroalgi u hranu koko3i nesilica na senzorska svojstva jaja
‘ Effect of microalgae addition in laying hen diet on egg sensory traits

440 Zlata Kralik1, Gordana Kralik, Danica Hanzek
Misljenje potro3aca u Hrvatskoj o konzumaciji omega-3 obogacenih jaja
Consumers’ opinion in Croatia on consumption of omega-3 enriched eggs

444 Milos Marinkovi¢, Predrag Perisi¢, Dusica Ostoji¢ Andri¢, Nenad Mici¢, Nenad Stojiljkovi¢, Dragan Niksi¢,
Vlada Pantelic¢
The effect of age on eemen quality of Holsteinfriesian bulls

449 Ben Moljk, Janez Jeretina, Jure Brecko
Utjecaj automatskog sustava muznje na proizvodnju mlijeka
The influence of the automatic milking system on milk production

454 Dominik Petricevic¢, Dubravko §korput, Danijel Karolyi, Ivica Kos, Ana Kai¢, Zoran Lukovi¢
Klaonicki pokazatelji i kakvoca mesa tovljenika banijske Sare iz poluotvorenog sustava drzanja
Slaughtering performance and meat quality of Banija spotted fatteners from semi-outdoor system

459 Zvonimir Prpi¢, Katarina Huzani¢, Danijel Mulc, Ivan Vnucec, Branislav Galik, Boro Mio¢, Zdravko Bara¢
Porodna masa i odlike rasta muske jaradi izvornih i inozemnih pasmina koza u Hrvatskoj
Birth weight and growth traits of male goat kids of indigenous and foreign goat breeds in Croatia

Xiv 55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Contents

464 Nikola Raguz, Boris Luki¢
| Potential gain of genome editing for improved animal breeding

469 Zvonimir Steiner, Drago Beslo, Stipo Benak, Goran Gavi¢, Ana Araci¢, Ines Rica, Petra Musa, Miljenko
Konjaci¢, Mario Ronta
Utjecaj hranidbe teladi sa starterom na bazi proizvoda kvasaca na dnevne priraste i zdravstveno stanje teladi
Influence of feeding calves with starter based on yeast products on daily weight gain and calf health

474 Nenad Stojiljkovi¢, Dragan Radojkovi¢, Radomir Savi¢, Marija Gogi¢, Vladimir Zivkovi¢, Milo§ Marinkovi¢,
Krstina Zelji¢

Influence of genotype, farm, and test year on the variability of traits monitored in the performance test of
gilts

479 Josipa §tavalj, Tina Bobi¢, Ranko Gantner, Pero Miji¢
Rotacijsko napasivanje u sustavu krava-tele
Rotational grazing in cow-calf system

484 Marijana Vrbanci¢, lvan Vnucec, Tatjana Jelen, Jelena Ramljak, Miljenko Konjaci¢
Povezanost polimorfizma DGAT1 gena sa mesnim odlikama janjadi
Polymorphism of DGAT1 gene on some meat characteristics of lambs

Session8 | Viticulture and Enology

491 Iva Sikuten, Sara Sima Matkovi¢, Petra Stambuk, Domagoj Stupi¢, Zeljko Andabaka, Zvjezdana Markovic,
Jasminka Karoglan Konti¢, Edi Maleti¢, Darko Preiner,

Utjecaj djelomicne defolijacije na prinos i sastav groZda sorte vinove loze ‘Belina starohrvatska’ (Vitis vinifera

L)

Influence of partial defoliation on yield and grape content of grapevine cultivar ‘Belina starohrvatska’ (Vitis
vinifera L.)

496 Sara Rossi, Sanja Radeka, Marijan Bubola, Tomislav Plavsa, Ivana Horvat, Igor Luki¢, Ana-Marija Jagatic¢
Korenika

Influence of different vinification techniques on stilbenes and total polyphenolic content in Teran wines

Utjecaj razli¢itih vinifikacijskih tehnologija na sadrZaj stilbena i ukupnih polifenola u vinima sorte ‘Teran’

501 Marina Lavri¢, Tihomir Prusina
The influence of the vintage year on Blatina wine quality
Utjecaj godine berbe na kvalitetu vina Blatina

506 Josip Mesic, Valentina Obradovi¢, Helena Marcetic¢ Brankica Svitlica, lvan Malci¢, Tomislav Soldo
Impact of cluster thinning on Merlot and Cabernet Sauvignon (Vitis vinifera L.) must quality
Utjecaj prorjedivanja grozdova kultivara Merlot i Cabernet Sauvignon (Vitis vinifera L.) na kakvo¢u mosta

510 Ivana Renduli¢ Jelusi¢, Marina Ani¢, lvana Puhelek, Mirela Osre¢ak, Branka Saki¢ Bobi¢, Zoran Grgic, Marko
Karoglan
Pregled novih tehnologija za pracenje vinogradarske proizvodnje i primjenu preciznog vinogradarstva

Overview of new technologies for monitoring viticulture production and the application of precision
viticulture

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia XV



Sessi

Contents

ong | Pomology

517 Kristina Batelja Lodeta, Maja Zagorc, Vesna OCci¢, Ines Pohajda, Pani Benci¢, SnjeZana Bolari¢, Ale$ Vokurka,

Snjezana Keres3a, Jelena Gadze, Josip Gugic, Zlatko Cmelik
Pomoloska svojstva sorata 3ljive na lokalitetu Jazbina
Pomological properties of plum varieties at the Jazbina site

522 2eljko Perkovi¢, Robert Benkovi¢, Krunoslav Mirosavljevi¢, Teuta Benkovi¢-Lacic¢

Dinamika porasta mladice kruske sorata ‘Williams’ i ‘Santa Maria’
The growth dynamics of branches on pears cultivars ‘Williams’ and ‘Santa Maria’

527 Dora Klisovi¢, Anja Novoseli¢, Igor Luki¢, Karolina Brki¢ Bubola

533

538

Evolution of phenolic compounds and quality parameters after storage of Istarska bjelica and Buza cv. extra
virgin olive oil

Utjecaj skladiStenja na parametre kvalitete i fenolni sastav ekstra djevicanskih maslinovih ulja sorti Istarska
bjelica i Buza

Anja Novoseli¢, Dora Klisovi¢, Igor Luki¢, lvana Horvat, Karolina Brki¢ Bubola
The strategies for antioxidant enrichment of Buza cv. virgin olive oil
Strategije antioksidacijskog obogacivanja djevicanskog maslinovog ulja sorte Buza

Ivica §najder, Dinko Zima, Mario Jakobovi¢, Valentina Mudrinovi¢
Preferencije potrosaca o konzumaciji ekoloskog voca u Pozesko-slavonskoj zupaniji
Consumer preferences on Organic Fruit Consumption in PoZega Slavonia County

542 Sandra Voca, Jana Sic Zlabur, Jasmina Causevi¢, Martina Skendrovi¢ Babojeli¢, Nadica Dobricevi¢, Stjepan

Pliesti¢, Ante Gali¢
Bioloski potencijal ploda kivija s razli¢itih lokacija
Biological potential of kiwi fruit from different locations

547 Mladen Zovko, lvan Ostoji¢, Tihomir Milicevi¢, Luka Bosnjak, Jurica Primorac
First record of the honeysuckle whitefly Aleyrodes lonicerae (Hemiptera: Aleyrodidae) in Bosnia and
Herzegovina and its incidence on cultivated strawberry
Prvi nalaz i intenzitet pojave jagodinog Stitastog moljca Aleyrodes lonicerae (Hemiptera: Aleyrodidae) na
kultiviranoj jagodi u Bosni i Hercegovini
Session1o | Agricultural Engineering
553 Alan Antonovi¢, Tajana Kricka, Vanja Jurisi¢, Branimir Safran, Suzana Antolovic, Juraj Stanesi¢, Josip IStvanic
Utjecaj razli¢itih polihidri¢nih alkohola na utekucenje trave Miscanthus x giganteus
Influence of various polyhydric alcohols on the liquefaction of grass Miscanthus x giganteus
558 Mateja Grubor, Vanja Jurisi¢, Nikola BilandZija, Zorana Kovacevic¢, Tajana Kricka
Arundo donax L. kao sirovina u biorafinerijskom procesu
Arundo donax L. as raw material in the biorefinery process
563 Nives Jovici¢, Sanja Kalambura, Alan Antonovi¢, Ana Matin, Tajana Kricka
Biokompoziti kao proizvodi u biogospodarstvu
Biocomposites as products in the bioeconomy
XVi 55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia



Contents

568 Vanja Jurisi¢, Mislav Kontek, Katarina Jaksic, Alan Antonovi¢
Usporedba empirijskih i teorijskih ogrjevnih vrijednosti miskantusa
Comparison of empirical and theoretical heating values of miscanthus

573 Ana Matin, Nikola Bilandzija, Neven Voca, Josip Leto, Sandra Bischof
Proizvodnja energije iz sjecke Side hermaphrodite kao ¢vrstog biogoriva
Energy production from Sida hermaphrodita chips as solid biofuel

578 Anamarija Peter, Dubravka Dujmovi¢ Purgar, Terezija Medugorac, Mateja Grubor, Neven Voca
Upotreba biomase invazivne biljne vrste amorfe (Amorpha fruticosa L.) u proizvodnji energije
Use of invasive plant species Indigobush (Amorpha fruticosa L.) biomass in energy production

55th Croatian & 15th International Symposium on Agriculture | February 16-21, 2020, Vodice, Croatia Xvii



ORIGINAL SCIENTIFIC PAPER

Influence of genotype, farm, and test year on the
variability of traits monitored in the performance
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Abstract

The production traits of gilts were examined in two pig herds for three consecutive years. The study
included 3,610 gilts of 3 genotypes, originating from 84 boar sires. The test included only those boar
sires who had 10 or more daughters. At the end of the test, the weight and thickness of the fat (FT1 and
FT2) and depth were measured by an back musle depth-ultrasound apparatus. The aim of this study
was to determine the phenotypic and genotypic variability of the observed traits in the performance
test of gilts: age at the end of the test (FA - final age), lifetime daily gain (LDG), fat thickness 1 and 2
(FT1 and FT2) and back muscle depth (BMD). In the first herd there were 1228 gilts and in the second
2382 gilts tested. Within the Landrace (L) breed there were 1962 gilts, Large white (LW) 1324 and
Duroc (D) 319 gilts. In the first year, 885 gilts were tested, in the second 1145 and in the third 1580
gilts. Based on the results obtained, the genotype of gilts was found to have a statistically significant
effect (P<0.001) on FT1, FT2, and BMD, while LDG was unaffected (P>0.05). Considering the farm as
a source of variation in gilt traits, it was concluded that the farm had a highly significant statistical effect
on the traits tested (P<0.001). The year of testing of gilts as a source of variation in their traits showed a
high statistical influence (P <0.001) on all traits examined. Observed traits - fat thickness 1, 2 and BMD
were highly statistically dependent (P <0.001) on the weight at the end of the test.

Keywords: pigs, boars, genotype, gilts

Introduction

The performance test represents a significant measure in pig selection. The aim of on-farm selection is to improve
the performance of the herd by increasing the frequency of desirable genes. Selection based on performance test
results brings the improvement of economically important traits (life gain, backfat thickness, back muscle depth), by
2-3% per year (Schinkel, 1999).Szyndler-Nedza et al. (2010) have concluded that the differences between the studied
genotypes of performance tested gilts (LW, L, D, and P) were statistically very significant (P<0.01) for all traits
tested except for the BMD (P<0.05). Brki¢ et al. (2001) have found statistically highly significant (P<0.01) differences
between breeds for all traits studied except for FT1 and BMD where the results obtained were not statistically
significant (P>0.05). While Radovi¢ et al. (2011) and Petrovi¢ et al. (1999) cited gilt genotype as a statistically highly
significant (P<0.01) source of variation of all analysed traits of tested gilts (FA, FT1, and FT2).The effect of year on
fat thickness and muscle depth of the performance tested F1 gilts of Large White and Landrace breeds (PLW x PL
and PL x PLW) was investigated by Nowachowicz et al. (2009). In these studies, a significant and highly significant
influence of the year on the fat thickness P2 (measured behind the last rib 3 cm from the medial plane) was found.
Petrovi¢ et al. (2009) have found in their study that the average weight of gilts at the end of the test varied significantly
between herds (P <0.01) at all years. Also, the same author states that the year of testing has a statistically significant
influence on the manifestation of all traits tested. The gilts studied were of the Swedish Landrace and Large White
sires (Petrovi¢ et al., 1999). Brki¢ et al. (2001) have examined the carcass quality of gilts on two farms at an average
age of 209.25 days, weighing 103.81 kg (with an average daily gain of 0.491 kg), at the end of the test, on live animals
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with an ultrasonic apparatus (Piglog 105). The average thickness of the loin fat (FA1) was 20.09 mm, of the back fat
(FT2) 15.25 mm, the average depth of the long back muscle (BMD) was 45.25 mm and the average lean meat content
was 53.64%.

Material and methods

The production traits of gilts were examined in two pig herds in three consecutive years. The study included 3,610
gilts from 3 genotypes, originating from 84 boar sires. The test included only those sires who had 10 or more
daughters. At the end of the test, the weight and thickness of the fat (FT1 and FT2) and depth were measured with
a MLD ultrasound apparatus. In the first herd, there were 1228 gilts and in the second 2382 gilts tested. Within the
Landrace (L) breed there were 1962 gilts, Large White (LW) 1324 and Duroc (D) 319 gilts. In the first year, 885 gilts
were tested, in the second 1145 and in the third 1580 gilts.The study included the following traits: age at end of test
(FA - final age), fat tissue thickness between 3rd and 4th lumbar vertebra, 7 cm lateral to dorsal line (FT1), fat tissue
thickness between 3rd and 4th rib, 7 cm lateral from dorsal line (FT2) and back muscle depth (BMD).The values of
statistical indicators for the phenotypic expression of the traits tested were calculated using the least squares method
and applying the GLM procedure using the software package “SAS/STAT” (SAS Inst. Inc., 2010) using the following
models:

Modell:Y, =u+F+G +R +b (X,- X )+e

ijklm ijklm

Model 1 was used to determine the significance (P<0.05) of systematic influences on the fat thicknesses 1 and 2 and
back muscle depth of the performance tested gilts, where: Yijklm = observation i.e. the manifestation of the trait of
the m individual, the i farm, thej year of testing, k =genotype, y = general population average, F = farm, G = year of
testing, R = animal genotype, bl = linear regression effect of body weight at the end of the test, € = random error, i =
farm subscript (i = 1, 2), j = test-year subscript (j = 1, 2, 3), k = animal genotype subscript (1 =1, 2, 3), m = offspring
subscript.

Model 2:Y,, =u + F+ G + R+ ¢,

ijklm

Like the previous one, model 2 was used to determine the significance (P<0.05) of systematic effects on trait age at
the end of the test of the performance tested gilts, where: Yijklm = observation i.e. manifestation of the trait of the
m individual, the i farm, the j year of testing, k = genotype, p = general population average, F = farm, G = year of
testing, R = animal genotype, € = random error, i = farm subscript (i = 1, 2), j = subscript for the test year (j = 1, 2, 3),
k = subscript for the animalgenotype (1 =1, 2, 3), m = subscript for the offspring.

The fixed part of the model for the age at the end of the gilt test (FA) did not include a linear regression effect of the
weight on the variability of age at the end of the test, since a previous correction of this trait for age at a weight of 100
kg was performed. The correction was made using the following expression:

Corrected age at end of test = (Actual age x 100kg)/Weight achieved
Results and Discussion

Table 1 presents descriptive statistical indicators for the studied growth and carcass quality traits determined at the
end of the gilt performance test.
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Table 1. Average values and variability of tested traits

Variable N X SD Min Max
FA (day) 180.75 19.17 122.22 273.81
FT1(mm) 3610 9.83 2.32 5.20 23.00
FT2(mm) 8.92 1.97 4.70 24.00
BMD(mm) 53.40 5.13 34.00 72.00

FA- final age, FT1- fat tissue thickness 1; FT2- fat tissue thickness2; BMD-back muscle depth;

Gills at a body weight of 100 kg achieved an average age of 180.75 days. The result presented for FA is better than
the results presented by Petrovi¢ et al. (2009), Gogi¢ et al. (2012) and Popovac (2016), the cited authors have found
higher values of this trait. On the basis of the results shown in Table 1, it can be seen that the average fat tissue
thickness 1 and 2 was 9.83 and 8.92 mm, respectively. In terms of the average value of the fat tissue thickness, the
result obtained in the present study is similar to the results presented by Szyndler-Nedza et al. (2010) and Gogi¢ et al.
(2012). The BMD at the end of the test averaged 53.40 mm, making this result close to the results of Szyndler-Nedza
et al. (2010), while lower than the results presented by Gogic¢ et al. (2012).

Table 2 shows the LSM (Least Squares Average) + SE values of the traits tested across the effects of the farm, year of
testing and animal genotype factors.

Table 2. LSM + S.E. Values of tested traits for the farm, test year and genotype

Source of

variation FA? (day) FT1(mm) FT2(mm) BMD(mm)
P 1 200.83+0.42 10.09£0.05 8.97%0.05 49.61+0.15
£
£ 2 171.50+0.34 8.01+0.04 7.5520.04 54.79+0,12
1 190.46+0.46 9.43%0.06 8.53%+0.06 50.58+0.17
- 2 184.69+0.93 8.97+0.04 8.23+0.04 51.66%0.12
§ 3 183.35+£0.41 8.75%0.05 8.01+0.05 53.36+0.15
o 1Y 186.10+£0.21 8.65+0.02 7.86+0.02 52.78%0.08
g 2 185.84+0.27 8.57+0.03 7.80%0.03 52.77+0.10
3 3 186.56+0.53 9.92+0.07 9.11+£0.07 50.04£0.20

1) 1-L, 2- LW, 3-D,? FA- final age, FT1- fat tissue thickness 1; FT2- fat tissue thickness 2; BMD-back muscle depth;

When the farm was observed as a source of variation, the following results were obtained: 1) The animals on farm 1
completed the test with an average of 200.83 days and were older than the animals on farm 2 which completed the
test with an average age of 171.50 days, the difference between them being 29.33 days; 2) The thickness of fat tissue
1 is greater on farm 1 by 2.08mm compared to farm 2, as is the thickness of fat 2 on farm 1 compared to farm 2 by
1.42mm; 3) Farm 1 animals had less back muscle depth than animalson farm 2 by 5.18 mm.

The youngest animals were examined in the third year and the oldest in the first year. Fat tissue thickness 1 wasthe
highest in the first year and the lowest in the third. The thickness of fat tissue 2, as well as 1, were the highest in the
first and the lowest in the third year. Back muscle depth was the lowest in the first year and the highest in the third
test year.

When the genotype of gilts is observed as a source of variation, it was found that: 1) Durocanimals were the oldest,
while the youngest was the Large White (the difference between them was 0.72 days); 2) The lowest value for the
thicknesses of dorsal fat tissue 1 and 2 was recorded in animals of Large White breed, and the highest in animals of
Duroc breed; 3) The highest value for the depth of the back muscle was recorded in Landrace animals, and the lowest
in Duroc.

Table 3 shows the statistical significance of the fixed and regression influences included in the models for the analysis
of the variability of the growth and carcass quality traits of gilts and the coeflicient of determination.
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Influence of genotype, farm, and test year on the variability of traits monitored in the performance test
of gilts

Tabela 3.Statistical significance of fixed and regression effects on FA, FT1, FT2, and BMD

FW
Studied traits Farm Year Genotype R?
B p
FA (day) <0,0001*** <0,0001*** 0.2255 NS - - 0,56
FT1(mm) <0,0001*** <0,0001*** <0,0001*** 0,08565 <0,0001*** 0,57
FT2(mm) <0,0001*** <0,0001*** <0,0001*** 0,07869 <0,0001*** 0,44
BMD(mm) <0,0001*** <0,0001*** <0,0001*** 0,07123 <0,0001*** 0,52

FW-final weight, B-regression coefficient, R’>-determination coefficient, FA- final age, FT1- fat tissue thickness 1; FT2- fat
tissue thickness 2; BMD-back muscle depth; NS=P>0,05; *=P<0,05; **=P<0,01; **=P<0,001

Using the model, the following results were obtained:
1) The farm had statistically significant (P <0.001) effect on the manifestation of tested traits;
2) The year also had statistically significant (P <0.001) effect on all studiedgilt traits;

3) The gilt genotype had statistically significant effect (P<0.001) on FT1, FT2, BMD, while FAwas unaffected (P>
0.05).7

The effect of year on fat tissue thickness and muscle depth of the performance tested gilts is consistent with the
results obtained by Nowachowicz et al. (2009). In these studies, a significant and highly significant influence of the
year on the thickness of P2 fat tissue (measured behind the last rib 3 cm from the medial plane) is found. Petrovié
et al. (1999)have found that gilt genotype and age have a statistically significant effect on the manifestation of traits
in performance tested gilts, which was inconsistent with the results obtained in the present study. Also Petrovi¢ et
al. (2009)have found in their study that the average weight of gilts at the end of the test varies significantly between
herds (P <0.01) in all years, which is consistent with the results obtained in the present study.

The regression effect of the final weight at the end of the test on the tested properties showed the following: by
increasing the mass by 1 kg, FT1 increased by 0.085 mm and FT2 by 0.078 mm; the back muscle increased by 0.071
mm. Also, weight at the end of the test had a statistically significant effect on the properties of FT1, FT2 and BMD
(P <0.001). The coeflicients of determination of R* indicated that the effects included in the model (farm, year, and
genotype) explained from 0.44 to 0.57% the variability of the traits tested in the performance tested gilts.

Conclusion

The objective of this paper was to determine the phenotypic and genotypic variability of the observed traits in the
performance test of gilts. Based on the test results, the following conclusions can be drawn: The gilt genotype was
found to have a statistically significant (P<0.001) effect on FT1, FT2and BMD, but no effect on FA was recorded
(P>0.05). Considering the farm as a source of variation of gilt traits, it can be concluded that the farm had a very
significant statistical effect on the traits tested (P<0.001). The year of testing of gilts as a source of variation showed
high statistical effect (P<0.001) on all traits examined. Observed traits of fat tissue thickness 1, 2 and BMD were
highly statistically dependent (P <0.001) on the weight at the end of the test.
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