
 

XXVth EUCARPIA Maize and Sorghum 

Conference 

 

Current Challenges and New Methods for Maize and Sorghum 

Breeding 

 

 

 

Book of Abstracts 

 

 

 

 

 

 

May 30 – June 2, 2022. 

Belgrade – Serbia 

 

 



Organizers 

EUCARPIA (European Association for Research on Plant Breeding) 

Maize Research Institute Zemun Polje 

 

Scientific Committee 

Violeta Anđelković  (Serbia), Alain Charcosset (France), Carlotta Balconi (Italy), Chris-Carolin Schön 

(Germany), Domagoj Šimić (Croatia), Pedro Revilla (Spain), Alain Murigneux  (France), Silvio Salvi (Italy), 

Jean-Franςois Rami (France) 

 

Local Organising Committee 

Jelena Srdić, Violeta Anđelković, Branka Kresović, Nenad Delić, Snežana Mladenović Drinić, Vesna Kandić, 

Marija Kostadinović, Milica Nikolić, Danijela Ristić, Iva Savić, Vesna Perić, Milan Brankov, Nikola Grčić, Jovan 

Pavlov, Milan Stevanović 

 

Editors 

Violeta Anđelković, Jelena Srdić, Milica Nikolić 

 

Publisher 

Maize Research Institute, Zemun Polje 

Slobodana Bajića 1, 11185 Belgrade - Zemun, Serbia 

 

Multiplied by 

Maize Research Institute, Zemun Polje 

Slobodana Bajića 1, 11185 Belgrade - Zemun, Serbia 

 

Number of e-copies 

150 USB flash drive 

Online on the website https://eucarpiamaizesorghum2022.com 

 

ISBN-978-86-80383-15-6 

 

Financialy supported by Ministry of Education, Science and Technological Development of the Republic of Serbia 

CIP - Каталогизација у публикацији 

Народна библиотека Србије, Београд 

 

633.15/.17:631.527.53(048)(0.034.2) 

 

EUCARPIA Maize and Sorghum Conference Current Challenges and New Methods for Maize and 

Sorghum Breeding (25 ; 2022 ; Beograd) 
    Book of abstracts [Електронски извор] / XXVth EUCARPIA Maize and Sorghum Conference Current 
Challenges and New Methods for Maize and Sorghum Breeding, May 30 – June 2, 2022. Belgrade – Serbia ; 

[organizers EUCARPIA (European Association for Research on Plant Breeding) [and] Maize Research Institute 

Zemun Polje] ; [editors Violeta Anđelković, Jelena Srdić, Milica Nikolić]. - Zemun Polje : Maize Research 

Institute, 2022 (Zemun Polje : Maize Research Institute). - 1 USB fleš memorija ; 4 x 2 x 1 cm 

 

Sistemski zahtevi: Nisu navedeni. - Nasl. sa naslovne strane dokumenta. - Tiraž 150. - Registri. 

 

ISBN 978-86-80383-15-6 

 

а) Кукуруз -- Оплемењивање -- Апстракти б) Сирак -- Оплемењивање -- Апстракти 

 

COBISS.SR-ID 66525961 

 

https://eucarpiamaizesorghum2022.com/


Contents 
 

i 
 

Keynote lecture 
 

 

CAN MACHINE LEARNING MODELS AND METHODS ENHANCE GENOME AND PHENOME 

PREDICTION ACCURACY IN PLANT BREEDING?  

José Crossa ………………………………………………………………………………………………… 

 

 

1 

THE GENETICS AND CONSEQUENCES OF MAIZE DOMESTICATION AND BREEDING: CAN 

WE MAKE A BETTER TASTING CORN?  

Sherry Flint-Garcia  ………………………………………………………………………………...……… 

 

 

2 
TACKLING MAIZE’S CONTRIBUTIONS TO CLIMATE CHANGE BY LEARNING FROM ALL 

PLANT GENOMIC DIVERSITY 

Edward Buckler  …………………………………………………………………………………................. 

 

 

3 

EXPERIMENTAL EVOLUTION: TWO DIVERGENT SELECTION STUDIES, 16 CYCLES FOR 

VEGETATIVE PHASE CHANGE AND 7 CYCLES FOR ENDOSPERM STARCH SYNTHESIS 

William Tracy ………………………………………………………………………………………………. 4 

GENETIC DIVERSITY MANAGEMENT AND BROADENING IN MAIZE BREEDING PROGRAMS 

USING GENOMIC SELECTION  

Antoine Allier ………………………………………………………………………………………………. 5 

MAIZE AND SORGHUM PHENOTYPING IN A CONTEXT OF GLOBAL CHANGE: WHAT TO MEASURE 

AND HOW TO DO IT   
José Luis Araus ..………………………………………………………………………………………………… 6 

NOVEL MAIZE BREEDING STRATEGIES ARE NEEDED TO FACE CLIMATE CHANGE 

Claude Welcker …………………………………………………………………………………………….. 7 

BREEDING MAIZE FOR STRESS TOLERANCE 

Pedro Revilla ………………………………………………………………………………………………. 8 

MODULATION OF WATER USE EFFICIENCY AND CARBON ISOTOPE DISCRIMINATION IN 

MAIZE 

Viktoriya Avramova  ……………………………………………………………………………………….. 9 

ENDURING STRESS: TRANSLATIONAL APPROACHES TO SORGHUM ADAPTATION TO 

TROPICAL SOILS  

Jurandir Vieira Magalhaes ………………………………………………………………………………… 10 
FROM MYCO-KEY TO MYCO-TWIN: MYCOTOXIN MANAGEMENT ALONG FOOD/FEED 

CHAIN 

Antonio Logrieco …………………………………………………………………...…................................ 11 

THE PROGRAMME VASO: A LONG-TERM PARTICIPATORY MAIZE BREEDING FOR MAIZE 

BREAD 

Pedro Mendes-Moreira  ……………………………………………………………………………………. 12 

MAIZE ENDOSPERM VITREOUSNESS: GENETIC ANALYSIS AND THE IMPACT IN STARCH 

BIOAVAILABILITY DURING ENSILING  

Natalia de Leon …………………………………………………………………………………………….. 13 

BIODIVERSITY OF AND DIAGNOSTIC TOOLS FOR TOXIGENIC ASPERGILLUS AND 

FUSARIUM SPECIES ON MAIZE 

Antonio Moretti …………………………………………………………………………………………….. 14 
FROM SEED SCIENCE TO ISTA RULES FOR SEED TESTING 

Florina Palada …………………………………………………………………………………………….. 15 

SHOULD MAIZE BREEDERS ROUTINELY DO RECURRENT SELECTION? 

Rex Bernardo ………………………………………………………………………………………………. 16 

TRANSITIONING FROM SELECTION OF MAIZE GRAIN FOR HIGH PROVITAMINA 

CAROTENOIDS FOR SUB-SAHARAN AFRICA TO SELECTION FOR HIGH MACULAR AND 

TOTAL CAROTENOIDS FOR USA 

Torbert Rocheford ………………………………………………………………………………...………... 17 

RECENT ADVANCES IN MAIZE DOUBLED HAPLOID TECHNOLOGY 

Thomas Lübberstedt …………………………………………………………………...…………………… 18 

IMPROVING GENOMIC PREDICTIONS WITH INBREEDING AND NON-ADDITIVE EFFECTS IN 
TWO ADMIXED MAIZE HYBRID POPULATIONS IN SINGLE AND MULTI-ENVIRONMENT 

CONTEXTS 

Laurence Moreau …………………………………………………………...……………………………… 19 

CURRENT LIMITATIONS IN QUANTITATIVE GENETICS, AND POTENTIAL SOLUTIONS FOR 

ROBUST GENOMIC PREDICTION AND BIOLOGICAL INFERENCE 

Guillaume Ramstein …………………………………………………...…………………………………… 20 

  



Contents 
 

ii 
 

Session I  

 

 

Oral presentations  

 

22-29 

THE SEQUENCE AND GEOGRAPHICAL DISTRIBUTION OF THE MYSTERIOUS B 

CHROMOSOME IN MAIZE 

Jan Bartoš ………………………………………………………………………………………………….. 

 

22 
EVA - EUROPEAN EVALUATION NETWORK HARNESSING MAIZE GENETIC DIVERSITY 

PRESENT IN EUROPEAN GENEBANKS 

Sandra Goritschnig ………………………...……………………………………………………………… 

 

 

23 

DIVERSITY OF NUTRITIONAL QUALITY IN IFVCNS GRAIN SORGHUM COLLECTION 

Simona Jaćimović ……………………………………………………………..…………………………… 

 

24 

CONTRIBUTIONS OF LINKAGE DISEQUILIBRIUM TO THE GENETIC VARIANCE IN PLANT 

BREEDING POPULATIONS 

Tobias Lanzl ............................................................................................................................. ..................... 

 

 

25 

THEORETICAL AND EXPERIMENTAL ASSESSMENT OF GENOME-BASED PREDICTION IN 

LANDRACES 

Manfred Mayer …………………………………………………..………………………………………… 

 

26 
PROMAIS, FIFTY FIVE YEARS OF COLLABORATIVE RESEARCH WITH INRAE 

Alain Murigneux …………………………………………………………………………………………… 27 

PRESENCE/ABSENCE VARIATION CONTRIBUTES TO ADAPTATION, AGRONOMIC TRAITS 

VARIATION AND HYBRID PERFORMANCES IN MAIZE 

Stéphane Nicolas …………………………………………………………………………………………… 28 

MAINTAINING AND BROADENING THE GENETIC DIVERSITY OF SORGHUM THROUGH 

NOVEL POLLINATION CONTROL BAGS 

Daljit Virk ……………………………………………………………………………..…………………… 29 

 

Poster presentations 30-39 

 
IDENTIFICATION OF NEW SOURCES FOR EARLINESS AND LOW GRAIN MOISTURE AT 

HARVEST THROUGH MAIZE LANDRACES TEST-CROSS PERFORMANCE 

Vojka Babić, Dušan Stanisavljević, Miroslav Zorić, Sanja Mikić, Bojan Mitrović, Violeta Andjelković, 

Natalija Kravić ……………………………………………………………………………………………... 30 

CREA MAIZE GENEBANK: GERMPLASM ENRICHMENT AND INNOVATION THROUGH 

ITALY – BOLIVIA COOPERATION PROJECT 

Carlotta Balconi, Alessio Torri, Giuseppe De Luise, Pietro Raineri Paolo Valoti, Nicola Pecchioni, Rita 

Redaelli ............................................................................................................................. ............................. 31 

POPULATION STRUCTURE AND DIVERSITY IN FORMER ZP MAIZE BREEDING PROGRAM 

ASSESSED WITH SNP MARKERS 

Nikola Grčić, Ana Nikolić, Nenad Delić, Marko Mladenović, Zoran Čamdžija, Sofija Božinović, Snežana 

Mladenović Drinić …………………………………………………………………………………………. 32 
RECIPROCAL EFFECT ON GRAIN YIELD AND YIELD COMPONENTS IN SINGLE-CROSS 

MAIZE HYBRIDS 

Olivera Đorđević Melnik, Sofija Božinović, Tomislav Živanović, Marko Mladenović, Aleksandar Popović, 

Jelena Vančetović ………………………………………………………………………………………….. 33 

GENETIC DIVERSITY WITHIN A COLLECTION OF ITALIAN MAIZE INBRED LINES: A 

RESOURCE FOR MAIZE GENOMICS AND BREEDING  

Anna Maria Mastrangelo, Hans Hartings, Chiara Lanzanova, Carlotta Balconi, Sabrina Locatelli, 

Giuseppe Petruzzino, Nicola Pecchioni ......................................................................................................... 34 

CHARACTERIZATION OF CHEMICAL AND BIOACTIVE PROPERTIES OF THE GRAIN OF NEW 

MAIZE INBRED LINES 

Valentina Nikolić, Marijana Simić, Slađana Žilić, Natalija Kravić, Vojka Babić, Mile Sečanski, Jelena 
Vančetović.…………………………………………………………………………………………………. 35 

SUITABILITY OF MAIZE HYBRIDS FOR THE ENRICHMENT OF MARINATED BABY CORN 

WITH ANTHOCYANINS EXTRACTED FROM BLACK SOYBEAN 

Valentina Nikolić, Marijana Simić, Slađana Žilić, Vesna Perić, Jelena Srdić, Jovan Pavlov, Nenad Delić 36 

MOLECULAR VARIABILITY OF MAIZE LANDRACES ESTIMATED BY SSR MARKERS 

Aleksandar Popović, Natalija Kravić, Dragana Branković-Radojčić, Danijela Ristić, Vojka Babić, Olivera 

Đorđević Melnik, Mile Sečanski ……………………………………………………………………………. 37 



Contents 
 

iii 
 

POTENTIAL AND ADVANTAGES OF COLORED MAIZE HYBRIDS APPLICATION IN BAKERY 

PRODUCTS 

Marijana Simić, Valentina Nikolić, Olivera Šimurina, Jelena Vančetović, Vesna Kandić, Slađana Žilić ….. 38 

ENCAPSULATION OF ANTHOCYANINS FROM BLUE MAIZE IN ORDER TO CREATE 

FUNCTIONAL CARRIERS WITH APPLICATION IN THE FOOD AND PHARMACEUTICAL 

INDUSTRY 

Slađana Žilić, Nada Ćujić Nikolić, Marijana Simić, Valentina Nikolić, Katarina Šavikin, Jelena Živković, 

Marko Vasić ………………………………………………………………………………………………... 39 

 

Session II 

  

Oral presentations 

 
41-44 

circRNAs INVOLVED IN CHILLING STRESS RESPONSE DURING EARLY DEVELOPMENTAL 

STAGES IN MAIZE 

Manja Božić ………………………………………………………………………………………………... 41 

FORTIFYING AND ENHANCING RESILIENCE IN C4 CROPS FOR CURRENT AND FUTURE 

CLIMATE CHANGE ADVERSITIES 

Jorge Del Cueto ……………………………………………………………………………………………. 42 
DROUGHT RESPONSE QTLs DETECTED ON PHENOTYPIC RATIOS CONTRIBUTE TO THE 

GENOTYPE X ENVIRONMENT INTERACTION 

Yacine Djabali ……………………………………………………………………………………………… 43 

DECONSTRUCTING MALADAPTATION TO MINE DIVERSITY IN MAIZE 

Randall Wisser ………………………………………………………………………………....................... 44 

 

Poster presentations 45-65 

 

THE RESPONSE OF MAIZE LINES TO FOLIAR HERBICIDES 

Milan Brankov, Vesna Dragičević, Jelena Vukadinović, Jelena Srdić, Milena Simić ……………………… 45 

NON-PARAMETRIC YIELD STABILITY ANALYSIS OF ZP MAIZE HYBRIDS IN SERBIA 
Dragana Branković-Radojčić, Vojka Babić, Tanja Petrović, Marija Milivojević, Snežana Jovanović, 

Aleksandar Popović, Jelena Srdić ………………………………………………………………………….. 46 

MORPHOMETRIC AND COLOR ANALYSIS OF PLANTS IN RESPONSES TO DROUGHT USING 

HIGH-THROUGHPUT PHENOTYPING 

Marian Brestič, Marek Kovár, Marek Živčák, Milan Skalický and Pavol Hauptvogel ……………………... 47 

INBRED SELECTION FOR INCREASED RESISTANCE TO KERNEL CONTAMINATION WITH 

FUMONISINS 

Ana Butrón, Rogelio Santiago, Antonio Ramos, Ana Cao , Rosa Ana Malvar ............................................. 48 

THE IMPACT OF CROP DENSITY ON GRAIN FILLING AND WATER RETENTION IN MAIZE 

GRAINS 

Vesna Dragičević, Marijenka Tabaković, Milan Brankov, Milena Simić ………………………………....... 49 

BIORESPONSE OF MAIZE GENOTYPES TO European corn borer (Ostrinia nubilalis Hbn) ATTACK 
AND INSECTICIDE TREATMENTS  

Snežana Gošić-Dondo, Jelena Srdić , Vesna Dragičević, Željko Popović, Milomir Filipović, Danijela 

Ristić, Dragan Grčak ……………………………………………………………………………………… 50 

ECOLOGICAL STABILITY AND PLASTICITY ASSESSMENT OF EXPERIMENTAL MAIZE 

HYBRIDS 

Mima Ilchovska, Penka Vulchinkova, Natalya Petrovska, Valentina Valkova …………………................... 51 

STABILITY OF SOME ZP MAIZE HYBRIDS IN FAO MATURITY GROUP 700 BASED ON THE 

GENOTYPE × ENVIRONMENT INTERACTION 

Aleksandar Kovačević, Milan Stevanović , Tomislav Živanović, Jovan Pavlov, Nenad Delić, Sanja Perić  52 

SALINITY-INDUCED RESPONSES OF PRIMARY PHOTOCHEMICAL REACTIONS OF SWEET 

SORGHUM GENOTYPES  
Marek Kovár, Marek Živčák, Marián Brestič, Milan Skalický, Pavol Hauptvogel …………………………. 53 

SorgEnloS: SORGHUM FOR GRAIN USE IN HESSE: ESTABLISHMENT OF NEW, LOCALLY 

ADAPTED VARIETIES 

Natalja Kravcov, Benjamin Wittkop, Rod Snowdon, Antje Herrmann, Steffen Windpassinger …………….. 54 

DROUGHT-INDUCED ADJUSTMENT OF PRIMARY METABOLITES IN MAIZE HYBRIDS 

Natalija Kravić, Danijela Ristić, Vojka Babić, Jelena Srdić, Anika Kovinčić, Violeta Andjelković ………... 55 



CURRENT CHALLENGES AND NEW METHODS FOR MAIZE AND SORGHUM BREEDING   

38 
POSTER 

 

 

 

 

POTENTIAL AND ADVANTAGES OF COLORED MAIZE HYBRIDS 

APPLICATION IN BAKERY PRODUCTS 

 

Marijana Simić*1, Valentina Nikolić1, Olivera Šimurina2, Jelena Vančetović1, Vesna Kandić1, 

Slađana Žilić1 

 
1Maize Research Institute, Zemun Polje, 11185 Belgrade-Zemun, Slobodana Bajića 1, Serbia 

2University of Novi Sad, Institute of Food Technology, 21000 Novi Sad, Bulevar cara Lazara 1, Serbia 

 

Apart from its significant influence on the technological properties of bread, pigmented maize 

has gained newfound attention from a nutraceutical perspective due to its potential health 

benefits. The present study was carried out to demonstrate the effects of different maize flour 

on the physical, textural and sensory properties of composite breads. Chemical characterization 

of composite flours made with four different types of color maize was assessed. Furthermore, 

the content of total phenolics, flavonoids, anthocyanins, in composite flours was determined. 

Composite flour with blue maize had a higher total phenolic content (1380.07 mg GAE/kg 

d.m.) than those with yellow and red maize (1037.28 and 1129.45 mg GAE/kg d.m., 

respectively) as well as with light blue maize (976.45 mg GAE/kg d.m.). The total flavonoid 

content did not vary greatly among composite flour samples. Results demonstrated a maximum 

anthocyanin level in the blue maize composite flour (286.79 mg CGE/kg d.m.), which was 

higher by approximately 70% and 38% than the level measured in the light blue and red maize 

composite flours, respectively. In the yellow maize composite flour anthocyanins were not 

detected. The data for the physical and textural analysis of composite bread reveal that the loaf 

volume of the colored maize composite bread samples ranged from 182.50ml to 188.01ml. Red 

maize composite bread showed the lowest crumb hardness, the highest loaf volume and specific 

volume as well as the highest springiness value. Maize composite bread loaves had a typical 

and pleasant odor and taste, and the aroma was very intensive. Results obtained might be 

beneficial to further study how ingredient proportion, improvers or processing conditions affect 

the textural and sensory attributes of the final product from composite maize flour. 

 

Keywords: coloured maize, bread, textural properties, sensory properties. 

 

 

 

 

 

 

 

 


