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UVIDI U NASLEDNE MEHANIZME OTPORNOSTI SUNCOKRETA NA
UGLJENASTU TRULEZ: GENETSKI FAKTORI

Nemanja Cuk!, Sandra Cveji¢!, Velimir Mladenov?, Dragana Miladinovi¢!, Sinisa Joci¢!, Milo§
Krsti¢!, Brankica Babec!, Milan Jockovi¢!, Bosko Dedié!

Institut za ratarstvo i povrtarstvo, Institut od nacionalnog znacaja za Republiku Srbiju,
Maksima Gorkog 30, 21000, Novi Sad, R. Srbija
*Poljoprivredni fakultet Univerziteta u Novom Sadu, Trg Dositeja Obradovica 8, 21000 Novi
Sad, R. Srbija

e-mail: nemanja.cuk@ifvcns.ns.ac.rs

Ugljenasta trulez prouzrokovana gljivom Macrophomina phaseolina (Tassi) Goid,
predstavlja jednu od ekonomski znacajnih bolesti suncokreta u svetu, posebno u
suvim i toplim klimatskim regionima. Ovo istrazivanje imalo je za cilj ispitivanje
mehanizama nasledivanja otpornosti na M. phaseolina analizom dve populacije
suncokreta. Obe populacije su formirane ukrstanjem otpornih i osetljivih inbred
linija. Osetljiva inbred linija, AB ORS, bila je zajednicka za obe populacije, dok je
otporni roditelj u prvoj populaciji bila inbred linija PB 21, a u drugoj populaciji
inbred linija VL A8. Prva populacija obuhvatala je 200 genotipova, a druga po-
pulacija 190. Genotipovi su klasifikovani u Cetiri grupe prema nivou otpornosti,
a odnos ovih grupa je uporeden sa teorijskim ocekivanim odnosima. Ispitivani
odnosi ukljucivali su dominantnu epistazu (12:3:1), recesivnu epistazu (9:3:4),
potpunu dominaciju (9:3:3:1), potpunu dominaciju sa recesivhom epistazom
(9:4:3), dvostruko recesivnu epistazu (9:7), dvostruke interakcije sa kumulativnim
efektima (9:6:1), dvostruka dominantna epistaza (15:1) i kombinacije dominantne
i recesivne epistaze (13:3). Kroz uporednu analizu eksperimentalnih i teorijskih
podataka zakljuceno je da otpornost suncokreta na M. phaseolina ne sledi navedene
nasledne mehanizme. Posledi¢no, moze se zakljuciti da nasledna osnova otpornosti
suncokreta na ovaj patogen ukljucuje vide gena sa minor efektima. S obzirom na
poligenu prirodu svojstva otpornosti, vazno je sprovesti dalja istrazivanja kako bi
se utvrdili i razumeli svi efekti koji uti¢u na otpornost suncokreta na M. phaseolina.

Klju¢ne reci: geni, mikoze, F2 populacija, inbred linija

Zahvalnica: Rad je podrzalo Ministarstvo nauke, tehnoloskog razvoja i inovacija Republike
Srbije, ugovor broj 451-03-47/2023-01/200032, Fond za nauku Republike Srbije, program
IDEJE, “SmartSun’, br. 7732457, Evropska komisija kroz projekat Twining zapadnog Balkana
“CROPINNO”, br. 101059784, Centar izuzetnih vrednosti za inovacije u oplemenjivanju biljaka
tolerantnih na promene klime - Climate Crops, Institut za ratarstvo i povrtarstvo, Novi Sad, Srbija.
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INSIGHTS INTO THE INHERITANCE MECHANISMS OF SUNFLOWER
RESISTANCE TO CHARCOAL ROT: UNRAVELING THE GENETIC FACTORS

Nemanja Cuk!, Sandra Cveji¢!, Velimir Mladenov?, Dragana Miladinovi¢!, Sinisa Joci¢!, Milo§
Krsti¢!, Brankica Babec!, Milan Jockovi¢!, Bosko Dedié!

Institute of Field and Vegetable Crops (IFVC), National Institute of the Republic of Serbia, M.
Gorkog 30, 21000 Novi Sad
“Faculty of Agriculture, University of Novi Sad, Trg Dositeja Obradovica 8, 21000 Novi Sad, Serbia

e-mail: nemanja.cuk@ifvens.ns.ac.rs

Charcoal rot, caused by soil-borne fungus Macrophomina phaseolina (Tassi) Goid,
stands out as a significant sunflower disease globally, particularly in arid and warm
climatic regions, with notable economic implications. This study aimed to examine
the inheritance mechanisms of resistance to M. phaseolina by investigating two sun-
flower populations. In this experiment, the progeny populations of F2 plants were
examined. Both populations were formed through the strategic crossing of resistant
and susceptible inbred lines. The susceptible inbred line AB OR 8, was common to
both populations, while the resistant parent in the first population was inbred line PB
21, and in the second population inbred line VL A 8. The first population included 200
genotypes, and the second 190. Genotypes were classified in four groups according
to resistance level and ratio of these groups was compared with theoretical expecta-
tions of progeny ratio. The experimental ratios included dominant epistasis (12:3:1),
recessive epistasis (9:3:4), complete dominance (9:3:3:1), complete dominance with
recessive epistasis (9:4:3), duplicate recessive epistasis (9:7), duplicate interactions with
cumulative effects (9:6:1), duplicate dominant epistasis (15:1), and combinations of
dominant and recessive epistasis (13:3). Through comparative analysis of experimental
and theoretical data, it was deduced that the inheritance of sunflower resistance to
M. phaseolina did not correspond to any of the experimental ratios outlined above.
Consequently, it was concluded that the inheritance basis of sunflower resistance to
this fungus involves multiple genes with minor effects. Given the polygenic nature
of the resistance trait, it is important to conduct further research to pinpoint and
understand all the effects governing sunflower resistance to M. phaseolina.

Key words: genes, fungus, F2 populations, inbred line
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