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Abstract 
 

Maize (Zea mays L.) is the most important silage crop due to its low buffer 

capacity, high amount of dry matter and optimal concentration of soluble 

carbohydrates. Silage of maize is a process of anaerobic preservation by lactic 

acid fermentation, which reduces the possibility of loss of nutrients from harvest 

to consumption of animal feed. By silage maize, they try to preserve and maintain 

for a longer time the nutrients of the maize fresh biomass, without significant 

changes. In this study, the following maize hybrids were examined: H1- AS 160, 

H2- Pionir 1535 and H3- NS 6000. The quality of the green biomass of the 

examined maize hybrids was analyzed: content of protein, content of water and 

percentage of dry matter. The test results show that the percentage of crude 

proteins in the examined sample was the highest (2.72%) in hybrid H1, a slightly 

lower percentage (2.66%) in H2, and the lowest percentage of crude proteins 

was measured in hybrid H3. The percentage of dry matter in the tested sample 

was the highest (36.56%) in the NS 640 hybrid, slightly lower (35.05%) in the 

percentage in the AS 160 hybrid, and the lowest (33.80%) crude protein 

percentage was measured in the Pionir hybrid 1535. The percentage of moisture 

in the tested sample was the highest (66.20%) in H2, the slightly lower (64.95%) 

percentage of moisture was in hybrid H1, and the lowest (63.44%) percentage of 

moisture was measured in hybrid H3. Different hybrids have different levels of 

various maize plant components' quality.The results show that the hybrid had a 

significant impact on the examined quality parameters.  
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Introduction 
 

Maize (Zea mays L.) is the predominant cereal crop in the Republic of Serbia 

grown on 53% of the harvested area under cereals (Grčak et al., 2020). The total 

2021 world production of maize reached 1125.03 million metric tons 

(Shahbandeh, 2021). The basic economic importance of maize stems from its 

diverse use in human nutrition, domestic animals, industrial processing, and the 

volume of production. Maize has a very high biological fertility potential and is 

included in the group of field crops with the highest production of organic mass 
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per unit area. The special economic importance of maize is also reflected in the 

fact that almost all above-ground biomass of the plant can be used. Today, more 

than 1,500 different industrial products are produced from the whole maize plant 

using a variety of technological procedures. In livestock production, the whole 

grain of maize is used as a concentrated fodder for feeding domestic animals, 

followed by above-ground biomass, fresh or for making silage. Maize straw can 

be used as a mat for domestic animals, as bulky animal feed or as a solid biofuel. 

Other side products, i.e. waste from industrial grain processing, are used as 

animal feed. It should be noted that many farmers use maize as a basic starch and 

protein component in the meals of all types and categories of domestic animals 

(Popović, 2010; Glamočlija et al., 2012; 2015; Božović et al., 2018; 2020; 2022; 

Ljubičić et al. , 2023a; 2023b). 

Maize also has great agrotechnical importance, because it belongs to crops of 

high agrotechnics (deep soil cultivation, intensive nutrition and protection of 

plants from weeds). After the harvest, the soil has good physical and chemical 

properties, enriched with organic biomass of plowed harvest residues and is a 

good pre-plant for most field plants. Our country, in terms of arable land, is a 

significant producer of maize thanks to the fact that, according to agro-ecological 

conditions, we are in the maize belt zone. The average sown areas, yields, as well 

as the total grain production, in the past 11 years have shown significant 

variations. The consequences of these changes are less and less stable production 

in the conditions of the natural water regime and more and more frequent dry 

periods during the vegetation and non-vegetation periods (Popović, 2010; 

Živanović, 2012; Tabaković et al., 2013; Stanisavljević et al., 2015; Babić et al., 

2010; 2016; 2022; Maksimović et al., 2018; Nikolić et al., 2021; 2022). 

According to statistical data, in 2020, silage maize was grown on 2,711 hectares 

in Serbia. For small farmers, hybrids of other subspecies of maize are also 

interesting, for example durum maize, sugar maize, and popcorn maize, since 

their grain is increasingly taking an important place in people's diet. Due to the 

high demand on the world market, their products are interesting as export food 

items. By growing sweet maize in direct sowing, even on small areas, a 

significant profit is realized, because apart from the main grain product, after 

harvesting, a considerable amount of above-ground biomass of high nutritional 

and digestible value remains. This maize biomass can be used in feeding 

domestic animals in several ways. Storing silage is an old agricultural practice 

that began more than 3,000 years ago. In the United States of America and 

Western European countries, the preservation of animal feed by silage began at 

the end of the 19th century, and later the technology of silage spread to other parts 

of the world. Wider application of the new forage preservation technology 

occurred after the forties of the last century as a result of the development of 

mechanization for forage collection. Today, the process of preserving animal 

feed by silage is widely used all over the world. The advantage of the process of 

silage plant mass is that it is possible to harvest forage plants at the optimal stage 
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of development and store them in silo until the moment of use. Silage involves 

the fermentation of soluble carbohydrates, which produces acids that preserve the 

fodder and store it in an unchanged form until the silo is opened. Nowadays, 

intensive livestock production is hard to imagine without storing silage. Silage of 

green biomass of fodder plants enables their earlier removal from production 

areas and more intensive use of land (Rakašćan et al., 2019a; 2019b). The 

importance of silage is reflected in the fact that the initial silage material changes 

little after the acidification of the green mass through natural fermentation 

processes or with the addition of certain additives. Silage can completely replace 

green fodder in livestock nutrition. Livestock feeding with silage is the closest 

substitute for green fodder, and it represents the basis of economic and modern 

animal husbandry (Đorđević et al., 2011). When feeding cattle with silage, high 

production of milk and meat can be maintained, as well as under conditions of 

feeding with green fodder. The aim of this study was to investigate the influence 

of maize hybrids on the examined quality parameters of green biomass. 
 

Materials and Methods 

Experiments with corn hybrids were set up in Ilandza, Alibunar municipality. 

The field trial was set up at the chernozem type of soil in Banat (Vojvodina) 

Province, Serbia. This chernozem type of soil is characterized by favorable 

physical and chemical properties, stable aggregates, good crumbly structure and 

good water permeability. The total area of the sample was 360 m2, and the area 

of the settlement plot was 40 m2. The following maize hybrids were tested: H1- 

AS 160, H2- Pionir 1535 and H3- NS 6000. Standard agricultural techniques for 

growing maize were applied. Maize was sown on April 29, 2022, with a 

mechanical seeder, at a depth of 7 cm. Among the protection measures, 

herbicides Basar and Rezon were used in the phase from the third to the fifth leaf. 

  The quality of the green mass of the tested maize hybrids was analyzed, 

namely the crude protein content, percentage of dry matter and water content, %. 

Maize silage on the calculation plots was done at waxy grain maturity on August 

30, 2022, and on the same day samples were taken for yield and quality of green 

mass. The quality of green biomass was done in the laboratory for animal feed 

analysis of the Faculty of Agriculture in Belgrade-Zemun. Results of the study 

analyzed by standard analysis of variance (ANOVA) and present graphically. 
 

Meteorological Data 

During vegetation season, meteorological data, temperature and precipitation 

were very variable. Crop production is very sensitive to climate, and climate 

change significantly affects plant production (Popovic et al., 2011; 2020; 2021; 

Ikanović et al., 2018; Janković et al., 2019; Sekulić et al., 2023; Burić et al., 

2023). Monthly precipitation and air temperatures for 2021 were taken from the 

Hydro-meteorological Institute of the Republic of Serbia for Ilandža, village in 

Serbia. It is situated in the Alibunar municipality, in the South Banat District, 

Vojvodina province (Table 1).  
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Tabela 1. Average temperature (°C) and total precipitation (mm) in 

experimental trial during 2022, Serbia (Ilandža) 

Parameters April May June July August Total/Average 

Precipitation 

(mm) 
41.16 73.00 77.00 74.00 46.00 311.20 

Temperature 

(ºC) 
5.60 12.97 17.37 17.73 18.07 14.35 

 

Average temperatures in the growing season in 2022 were 14.35 °C while total 

precipitation was 311.20 mm, Table 1. 

 

Results and Discussion 

 

The chemical composition of the  green biomass of  maize hybrids was examined 

in the paper. The test results show that the percentage of crude proteins in the 

tested sample was the highest (2.72%) in hybrid H1, a slightly lower percentage 

(2.66%) in hybrid H2, and the lowest percentage of crude proteins was measured 

in hybrid H3. The percentage of dry matter in the examined sample was the 

highest (36.56%) in the NS 6000 hybrid, a slightly lower percentage (35.05%) in 

the AS 160 hybrid, and the lowest crude protein percentage (33.80%) was 

measured in the Pionir hybrid 1535. The percentage of moisture in the 

investigated parameter, the dry matter sample, was the highest (66.20%) in 

hybrid H2, a slightly lower (64.95%) percentage of moisture was in hybrid H1, 

and the lowest (63.44%) percentage of moisture was measured in hybrid H3, 

graphs 1-3. 

Silage maize is one of the most important forages in the world, and its yield and 

quality properties are critical parameters for livestock production and assessment 

of forage values. The qualitative characteristics of maize hybrids are determined 

by the plant's morphology and structure (Bertoia & Aulicino, 2014). Different 

hybrids have different levels of various maize plant components' digestibility. 

The average dry matter yield of silage maize was (19.98%) mgha−1, and the 

average value of crude protein, ether extract, crude ash, crude fiber, acid 

detergent fiber, neutral detergent fiber, nitrogen-free extract, and relative feed 

value was 7.86%, 2.53%, 5.05%, 23.97%, 27.62%, 51.60%, 59.68%, and 

131.17%, respectively. In general, its nutritive value decreased as its yield 

increased. Increasing planting density could increase the yield but inhibit the 

nutritive values, while increasing fertilization could benefit the nutritive values 

(Zhao et al., 2022).  
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Graph 1. Moisture content in tested maize genotypes 

 

 
Graph 2. Dry matter content in tested maize genotypes 

 

 
Graph 3. Crude protein content in tested maize genotypes 
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The yield components, such as the dry matter yield of the maize plant, were 

strongly influenced by genotype, according to the principal components. Future 

breeding strategies aimed at developing new, enhanced silage maize hybrids may 

find considerable value in our findings (Nikolić et al., 2022 ).  

Maize grain yield is a complex trait and important indicator for assessing the 

value of maize genotypes in selection and breeding programs of maize of 

standard grain quality. Grain yield of maize and quality is a result of the 

combined effects of genotype - G, environment - E and GEI interaction. Since 

that GEI causes different reactions of maize hybrids in different environments, it 

is preferable to select and identify hybrids with high yield and quality potentials 

with wide adaptability and stability, more than to develop hybrids specially 

designed for certain agro-ecological environment. Genotypes with stable yield 

and quality tend to be more tolerant in stress conditions and more efficient in 

using available resources (Popović, 2010; Tabakovic et al., 2013; Babić et al.,, 

2016; 2022; Popović et al., 2020; Ljubičić et al., 2023a; 2023b). 

Our country has numerous maize hybrids for different purposes and high yield 

potential, so the main goal of producers should be to make greater use of their 

production capabilities. By applying more modern agrotechnical measures, such 

as optimal plant nutrition, better protection against weeds and crop irrigation, 

which will make maize production more profitable, because by increasing the 

total volume of production, we can provide the necessary amounts of grain and 

vegetative biomass for all the needs of the domestic food industry and livestock 

production (Janković et al., 2019). All surpluses should be offered on the world 

market, not only grains, but also numerous finished products. One of the 

important tasks is to change our traditional way of using grains as concentrated 

animal feed. 

In order to more comprehensively use it in the nutrition of domestic animals, the 

area under silage maize should be increased as the main crop, and in irrigation 

systems as a secondary crop. For fodder production, it can be grown as a pure 

crop or in mixtures with legumes. Since there are a large number of early-

maturing hybrids in our country, the production of silage maize should be 

expanded to hilly areas. The produced biomass would be used as bulk fodder 

fresh or silage (Ikanović et al., 2018). Producers' interest in silage maize grows 

from year to year thanks to hybrids from the stay green group that keep the above-

ground biomass physiologically active even in the stages of grain maturation. 
 

Conclusion 
 

Applying more modern agrotechnical measures, such as optimal plant nutrition, 

better protection against weeds and crop irrigation, will make corn production 

more profitable, because by increasing the total volume of production, we can 

provide the necessary amounts of grain and vegetative biomass for all the needs 

of the domestic food industry and livestock production. Based on the present 
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findings, it can be concluded that maize genotypes exhibit different responses in 

the environment. 

Deficit in precipitation in the generative phase, resulting in lower quality 

parameters in the season of 2022. In this study, stable maize genotypes with high 

mean values for each trait were identified. Different hybrids have different levels 

of various maize plant components' quality.The genotype G3 (NS 6000) with 

higher dry matter than average mean, expressed the most stable reactions 

compared to all genotypes, which can determine it as outstanding high-quality in 

most environments and determine this genotype suitable for cultivation in diverse 

environments.  

Climate is an important factor in maize production, adaptation measures, such as 

adequate production technology and choice of appropriate maize genotypes 

based on verified and confirmed data, are the most important in mitigating 

inappropriate weather conditions. 
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