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compared to six-row genotypes (9.3-15.9%). Only seven genotypes 
showed a lower degree of nakedness, with some kernels retaining hulls 
after mechanical dehulling. Most grains had a whitish aleurone layer, while 
light gray-blue, dark gray-blue, purple, and black colors were less frequent. 
Grain color was not significantly correlated with all examined traits. 

Correlation analysis revealed a negative relationship between grain 
protein content and yield components (harvest index, thousand grain 
weight, and biomass), while showing a positive relationship with the 
trashability and test weight. A particularly strong negative correlation was 
found between thousand kernel weight and nakedness, indicating the need 
for selecting genotypes with higher grain weight as a key step in breeding 
and technological application of hull-less barley. 

The results indicate substantial variability among the studied hull-less 
barley genotypes, particularly in grain protein content and aleurone layer 
color. These findings confirm that the European collection of hull-less 
barley represents a valuable genetic resource suitable for use in breeding 
programs and improvement of cultivars intended for human consumption. 

Keywords: Hordeum vulgare L. var. nudum, protein content, CROPDIVA, 
morphological traits, human consumption 
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Izvod 

Ječam (Hordeum vulgare L.) zauzima četvrto mesto među 
najznačajnijim žitaricama u svetu, sa dugom istorijom gajenja i ključnom 
ulogom u globalnoj poljoprivrednoj proizvodnji. Njegov značaj potiče iz 
visoke prilagodljivosti različitim klimatskim uslovima, nutritivne 
vrednosti i široke primene – od stočne hrane i osnovne sirovine za pivarsku 
industriju do upotrebe u proizvodnji prehrambenih proizvoda za ljudsku 
ishranu. U kontekstu porasta svetske populacije i izazova koje nameću 
klimatske promene, neophodno je razvijati održive i efikasne strategije za 
unapređenje prinosa i kvaliteta ječma. U tom smislu, sve veća pažnja 
usmerava se na primenu mikroorganizama kao ekološki prihvatljive 
alternative sintetičkim đubrivima i pesticidima. Posebno su perspektivne 
bakterije iz roda Bacillus, od kojih se pojedine vrste svrstavaju u 
rizobakterije koje podstiču rast biljaka (PGPR). Ove bakterije poznate su 
po sposobnosti da poboljšaju usvajanje hranljivih materija (npr. putem 
fiksacije azota i rastvaranja fosfata), sintetišu fitohormone rasta i štite 
biljke od patogena. Stoga je cilj ovog istraživanja bio da se proceni uticaj 
dva soja roda Bacillus na prinos ječma (Hordeum vulgare L.) u 
polukontrolisanim uslovima, u eksperimentu u saksijama. Odabrani sojevi 
su prethodno okarakterisani kao bakterije sa osobinama koje pospešuju rast 
biljaka, kao što su produkcija indol-3-sirćetne kiseline, siderofora i 
sposobnost solubilizacije fosfata. Seme ječma inokulisano je sojevima 
Bacillus thuringiensis BHC 2.4 i Bacillus velezensis BHC 3.1, dok je 
tretman bez inokulacije služio kao kontrola. Eksperiment je sproveden u 
stakleniku Instituta za zemljište od maja do avgusta 2025. godine. Biljke 
su gajene u saksijama prečnika 15 cm, raspoređenim po principu potpuno 
slučajnog rasporeda, sa tri ponavljanja po tretmanu. Na kraju ogleda 
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nadzemna biljna masa je pokošena, osušena i izmerena (g). Oba bakterijska 
tretmana značajno su povećala prinos biljne mase u poređenju sa 
kontrolom. Detektovano je povećanje prinosa suve biljne mase za do 
29,93% kod biljaka inokulisanih sojem B. thuringiensis BHC 2.4 i do 
48,91% kod biljaka tretiranih sojem B. velezensis BHC 3.1. Dobijeni 
rezultati ukazuju da ispitivani sojevi roda Bacillus poseduju visok 
potencijal kao bioinokulanti koji podstiču rast ječma, doprinoseći održivoj 
poljoprivrednoj proizvodnji i smanjenju zavisnosti od hemijskih đubriva. 
Buduća istraživanja treba da obuhvate potvrdu efikasnosti ovih sojeva u 
poljskim uslovima. 

Ključne reči: inokulacija Bacillus sojevima; rast ječma; prinos biljne mase; 
ogled u stakleniku 
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Abstract 

Barley (Hordeum vulgare L.) ranks as the world's fourth most important 
cereal crop, boasting a long history of cultivation and a pivotal role in 
agricultural production across the globe. Its significance stems from its 
adaptability to diverse climatic conditions, high nutritional value, and 
versatile utility—ranging from livestock feed and a primary brewing raw 
material to human food products. In the context of a growing global 
population and the challenges posed by climate change, it is imperative to 
develop sustainable and efficient strategies to enhance barley yield and 
quality. To this end, there is a growing focus on utilizing microorganisms 
as an ecologically friendly alternative to synthetic fertilizers and pesticides. 
Strains of bacteria from the genus Bacillus are particularly promising; as 
some of them are classified as Plant Growth-Promoting Rhizobacteria 
(PGPR). These bacteria are renowned for their ability to improve nutrient 
uptake (e.g., through nitrogen fixation, phosphate solubilization), 
synthesize plant growth hormones, and protect crops against pathogens. 
Therefore, the present study aimed to evaluate the effect of two Bacillus 
strains on the growth performance of barley (Hordeum vulgare L.) under 
semi-controlled conditions, in a pot experiment. Bacillus strains were 
selected based on their previously confirmed PGP traits, such as the 
production of indole-3-acetic acid, siderophore and phosphate 
solubilization ability. Barley seeds were inoculated with Bacillus 
thuringiensis BHC 2.4 and Bacillus velezensis BHC 3.1, while a non-
inoculated treatment served as the control. The experiment was conducted 
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in the greenhouse of the Institute of Soil Science from May to August 2025. 
Plants were grown in pots (15 cm in diameter) arranged in a completely 
randomized design with three replications per treatment. At the end of the 
experiment, aboveground biomass was harvested, dried and measured (g). 
Both bacterial treatments significantly enhanced plant biomass compared 
to the control. The dry biomass yield increased by up to 29.93% in plants 
inoculated with B. thuringiensis BHC 2.4 and by up to 48.91% in those 
treated with B. velezensis BHC 3.1. These results suggest that the tested 
Bacillus strains have a strong potential as plant growth-promoting 
inoculants for barley cultivation, contributing to sustainable crop 
production and reduced dependence on chemical fertilizers. Future 
research should include confirmation of efficiency of the selected strains 
under field conditions. 

Keywords: Bacillus inoculation; barley growth; biomass yield; greenhouse 
pot experiment 

Acknowledgments 

This research was funded by the Ministry of Science, Technological 
Development and Innovations of the Republic of Serbia, contract Nos. 451-03-
136/2025-03/200011, 451-03-136/2025-03/200214, 451-03-136/2025-
03/200010, and by the Science Fund of the Republic of Serbia, GRANT No. 10815, 
The necessity of healthy crops: Development of a multifunctional bacterial 
inoculant for the biological protection of cereals - BioHealCrop. 

 
 

Marina Dervišević Milenković  0000-0003-2661-6412 / Jelena Maksimović  
0000-0001-5217-3972 / Jelena Pavlović  0000-0001-9424-1080 / Marina 
Jovković  0000-0001-7224-8556 / Slađana Savić  0000-0003-2946-6624 / 
Aneta Buntić  0000-0002-7068-1804 / Magdalena Knežević  0000-0003-
0186-3652 

 
  

 
BIOTEHNOLOGIJA I SAVREMENI PRISTUP U GAJENJU I  

OPLEMENJIVANJU BILJA   
Zbornik izvoda, 2025. 

 

 
 

165 
 

PRIMENA PARAMETARA STABILNOSTI U SELEKCIJI 
DVOREDIH I ŠESTOREDIH JEČMOVA  

Bojan Laloš1, Kamenko Bratković2*, Sofija Đorović2, Ksenija Vukićević1, 
Kristina Luković3, Vladimir Perišić3, Mirela Matković Stojšin1 

1Istraživačko-razvojni institut Tamiš, Pančevo, Srbija 
2Centar za strna žita i razvoj sela, Kragujevac, Srbija 
3Institut za povrtarstvo Smederevska Palanka, Srbija 

 
*Autor za korespondenciju: kamenko@kg.ac.rs 

Izvod 

Interakcija genotipa i spoljašnje sredine komplikuje efektivnost 
selekcije poželjnih genotipova. Cilj ovog rada je da se utvrdi stabilnost 
genotipova ječma primenom više parametara, kao i da se odabere stabilan 
visoko-prinosan genotip. Pored toga, cilj je da se utvrdi da li se genotipovi 
razlikuju na osnovu tipa klasa. U ovom radu analizirani su prinos zrna 15 
genotipova ozimog ječma. Genotipovi su se razlikovali na osnovu tipa 
klasa (8 šestoredih i 7 dvoredih). Poljski ogledi su izvedeni u dvogodišnjem 
periodu (2022/2023 i 2023/2024) na tri lokaliteta: Kragujevac (Centar za 
strna žita i razvoj sela), Pančevo (Istraživačko-razvojni institut Tamiš) i 
Kruševac (Institut za krmno bilje). Prosečan prinos zrna svih genotipova 
iznosio je 6465 kg ha-1. Dvoredi genotipovi su se odlikovali većim 
prosečnim prinosom zrna (6926 kg ha-1) u odnosu na šestorede genotipove 
(6062 kg ha-1). Interakcija genotipa i spoljašnje sredine analizirana je 
primenom linearno-bilinearnog modela glavnih efekata i višestruke 
interakcije (AMMI) korišćenjem jedne ili dve interakcijske komponente 
(IPC). Stabilnost genotipova procenjena je primenom AMMI parametara 
stabilnosti: AMMI1 modela (vrednost IPC1 komponente), AMMI2 modela 
(vrednost IPC1 i IPC2 komponente) i ASV (AMMI vrednost stabilnosti 
gde je IPC1 ponderisana u odnosu na IPC2). Genotip Grand sa šestoredim 
tipom klasa imao je najniže vrednosti sva tri parametra što ukazuje na 
njegovu visoku stabilnost. Nestabilnost u ispitivanim sredinama pokazao 
je dvoredi genotip L-12 sa najvišim vrednostima za sva tri analizirana 
parametra. Viša prosečna vrednost svih dvoredih genotipova u poređenju 
sa šestoredim za sva tri parametra, ukazuje na njihovu značajno manju 
stabilnost. Selekciona vrednost genotipova određena je Genotip 
Selekcionim Indeksom (GSI). Ovaj parameter se zasniva na vrednostima 


