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Abstract:	Maize (Zea	mays L., Poaceae family) is the most domesticated plant 
species in the world. At the global level, the growing trend of expanding the 
area under organic plant production is evident. The use of genetically modified 
hybrids is prohibited in organic production. One of main prerequisites for the 
successful organic maize production is the use of hybrids that are well adapted 
to local conditions and tolerant of most abiotic and biotic stress factors. Among 
the most widely grown are NS 3014, NS 4015, NS 5043, NS 540, NS 6010, NS 
6030, NS 640 and NS 7020, which belong to different FAO maturity groups and 
are well adapted to the agro-ecological conditions of the country. In Serbia, 
organic crop production takes place on an area of 25035.11 ha, while cereal 
production is in second place with an area of 3838.54 ha. Considering the 
importance of maize as a field crop and the place it occupies among types of 
cereals, the goal of this paper was to point out the importance and state of 
certified organic maize production. Among all grain types, wheat occupies the 
largest area under organic plant production (1128.77 ha), while oats (636.4 
ha) are in second place, and maize occupies the third position with a total of 
591.18 ha (maize for silage occupies an additional 303.98 ha). As for the 
regional distribution, largest areas are represented in area of Vojvodina 
(384.65 ha) and slightly less in the region of Šumadija and Western Serbia 
(160.58 ha). There is a growing trend in the demand for organic corn around 
the world. Considering the needs of the market, maize organic production in 
Serbia is small, especially in comparison with the areas under conventional 
production. Organic production is Serbia’s export opportunity. 	

	 Keywords: maize; areas; hybrids; organic farming	

1.	Introduction	

Maize (Zea	mays L.), the most evolutionarily developed and domesticated plant species in the World. 
It belongs to the grass family (Poaceae) and the order Maydeae (Tripsaceae) (Ljubičić et al., 2023) It is one 
of the most important agricultural plants, in the world as well as in Serbia (FAO, 2023). At the global level, 
maize, wheat and rice make up 87% of the total grain production, and provide approximately 43% of the 
total food calories consumed worldwide (FAO, 2023). It is grown on over 1.2 million hectares, and annually 
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produces 4.5–6.5 million tons of grain. Average yields vary ignificantly and are conditioned mainly by the 
amount and distribution of precipitation during the growing season (Bekavac, 2012; Božović et al.,2022; 
Božović et al.,2018; Božović et al.,2020; Popović, 2010). 

The basic economic importance of maize stems from its diverse use in human and animal nutrition and 
industrial processing. Over 1500 different industrial and food products (starch, sweeteners, oils, beverages, 
glue, industrial alcohol, ethanol, etc.) are obtained from maize through technological processes (Glamočlija, 
2012). The chemical composition of maize is about 71% starch (variation 3%), 10% protein (variation 8%), 
4.7% oil (variation 10%) and 2.5% cellulose (variation 10%), which gives 365 Kcal/100 g (Ranum et al., 2014).  

Organic agriculture appeared as a reaction to environmental pollution, urbanization and the 
preservation of flora and fauna. It strives to apply the concept of multifunctionality in practice in the 
concrete working and living space, including biodiversity, autochthonous species and breeds, care for 
animals, but also the repopulation of rural areas, and the increase of the social and economic standard of 
living (Knickle, 2000; Šiljković, 2002; Milenković & Tasić, 2013). Organic production preserves and 
improves soil biodiversity, controls and increases soil fertility with its methods, protects the environment 
and applies the highest standards of plant and animal health protection (Ugrenović & Filipović, 2012; 
Golijan et al., 2017). The main goal of organic agriculture is the production of high-quality food (high 
nutritional value) and the development of sustainable agriculture, while preserving ecosystems and 
maintaining and increasing soil fertility. Organic food production is becoming more and more popular than 
production based on conventional methods, and as such, it is becoming one of the most profitable 
businesses in the world. Organic cereal production on a global scale is increasing day by day. The most 
commonly grown types of grain are wheat, maize, rice, barley, oats, rye, sorghum, millet, triticale and 
buckwheat. The chemical composition of grains and their properties are key factors of the exceptional 
importance of these foods not only in human and animal nutrition, but also in their industrial processing 
(Popović et al., 2017). 

The intensive growth of organic production in recent years is characteristic of many countries. The 
areas on which organic production takes place in the world amount to 96.4 million ha. The region with the 
most organic agricultural land was Oceania with 53.2 million ha, followed by Europe with 18.5 million, Latin 
America (9.5 million), Asia (8.8 million), North America (3.6 million) and Africa (2.7 million) (Willer et al., 
2024). Areas under organic crop production in Serbia have been growing in recent years, but their share in 
total agricultural areas is still relatively small (up to 0.5%) (Miljatović et al., 2018). In Serbia, organic plant 
production takes place on an area of 25035.11 ha (Ministry of Agriculture, Forestry and Water Management 
of the Republic of Serbia, 2024). The United States of America is the largest producer of maize, contributing 
nearly 36% of the total production in the world and maize is the driver of the US economy. Maize is 
predicted to become the number one cereal in the world by 2030 (Tripathi et al., 2020). The aim of this 
paper was to indicate the perspective and current state of organic production, with a special focus on 
organic corn production in Serbia. 

2.	Materials	and	Methods	

In this paper, the desk research method was applied. A comprehensive review of the available scientific 
literature related to organic agriculture and organic crop production was carried out. In addition, official 
statistical data published by the Ministry of Agriculture, Forestry and Water Management of the Republic 
of Serbia were used as the main source of empirical information. Based on these secondary data sources, 
the study analyzed the extent and structure of areas under organic maize production in 2022 in the Republic 
of Serbia. Special attention was given to the regional distribution of organically cultivated maize areas. The 
collected data were systematized, processed and presented graphically using the Microsoft Excel (version 
2010), which enabled clearer visualization and comparison of the spatial distribution of organic maize 
production across different regions of the country. 

3.	Results	and	Discussion	

The areas under organic crop production record constant growth, which can be seen in Figure 1, which 
shows the areas under organic crop production in the period from 2011, when the Ministry of Agriculture, 
Forestry and Water Management of the Republic of Serbia presented data on organic crop production for 
the first time, plant production. The highest production was recorded in 2022, with an area of 25,035.11 ha, 
which is an increase of 1508.07 ha compared to 2021. Organic crop production in Serbia in 2020 took place 
on an area of 20,970.75 ha, which is a threefold increase in area compared to 2011 (by 14,635.61 ha). Since 
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2017, grain production has experienced a decline of 945.62 ha, with organic fruit production taking 
precedence until today (in 2020, grain 3623.15 ha, fruit 5294.84 ha). 

 

Figure	1.	Areas under organic production in Serbia in the period from 2011 to 2022 (ha). Source: authors’ 
calculation based on data from the Ministry of Agriculture, Forestry and Water Management of the Republic 
of Serbia. 

When it comes to organic grain production, in 2022 wheat occupies the largest area, with an area of 
1128.77ha. Oats are in second place with 636.4 ha, maize is in third place (591.18 ha), barley is fourth 
(474.41 ha), silage maize is fifth (303.98 ha), etc., and the smallest area is occupied by millet with 10.18 ha 
(Table 1). Maize is the most important agricultural crop in Serbia. It has been Serbia’s main export item for 
many years. However, organic maize production is recent and the sown areas are still smaller, especially 
compared to conventional maize production (Golijan & Marković, 2018). When it comes to the organic 
production of maize in the period from 2011 to 2022, a large variation in production areas can be seen in 
Figure 2. Thus, the smallest areas were recorded in 2011, only 115.28 ha, and the largest in 2015 (1912.36 
ha), which means that the areas have increased 16 times in four years. After 2015, production recorded a 
gradual decline and then increased again, reaching 591.18 ha in 2022, which means that since then 
production has decreased threefold (Ministry of Agriculture, Forestry and Water Management of the 
Republic of Serbia, 2024). Golijan and Marković (2018) state that with an area of 984.66 ha in 2016, organic 
maize occupied the second position behind wheat (2137.27 ha), but in 2016, compared to 2015, the area 
was reduced by 927.7 ha. A different trend was recorded for silage maize. Namely, the highest production 
was recorded in 2011 (469.92 ha), and the lowest in 2012 (7.12 ha) (Ministry of Agriculture, Forestry and 
Water Management of the Republic of Serbia, 2024). 

Table	1.	Areas under organic production of different plant species of cereals in Serbia (ha) in 2022. 

Plant	Species	 Conversion	Period	 Organic	Status	 Total	(ha)	
Barley 116.61 357.80 474.41 
Maize 111.17 480.01 591.18 

Silage maize 0.56 303.42 303.98 
Oats 217.62 418.78 636.40 

Millet 0.001 10.84 10.84 
Wheat 165.45 963.33 1128.77 

Wheat spelt 5.94 197.09 203.02 
Ray 28.63 255.66 284.29 

Triticale 16.88 50.00 66.88 
Buckwheat 96.72 41.87 138.59 

Other 0.15 0.02 0.17 
In total	 759.73 3078.82 3838.54 

Source: Ministry of Agriculture, Forestry and Water Management of the Republic of Serbia (2024). 
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Figure	2.	Areas under organic grain production in Serbia in the period from 2011 to 2022 (ha). Source: 
Authors’ calculation based on data from the Ministry of Agriculture, Forestry and Water Management of 
Republic of Serbia (2024). 

When it comes to the regional distribution of areas under organic maize production, the largest areas 
are located in the Vojvodina Region (384.65 ha), followed by Sumadija and Western Serbia (160.58 ha). In 
the case of silage maize, the largest areas are also in Vojvodina (294.62 ha), the smallest in the Region of 
South and Eastern Serbia (9.36 ha), while no organic production of silage maize was recorded in the Region 
of Šumadija and Western Serbia and the City of Belgrade (Table 3) (Ministry of Agriculture, Forestry and 
Water Management of the Republic of Serbia, 2024). 

Table	3.	Areas under maize in organic production (period of conversion and organic status) by region in 2022. 

Region	
Maize	(ha)	 Silage	Maize	(ha)	

Conversion	
Period	

Organic	
Status	

Total	
(ha)	

Conversion	
Period	

Organic	
Status	

Total	
(ha)	

Belgrade 0.34 1.57 1.91 - - - 
Šumadija and Western Serbia 62.48 98.1 160.58 - - - 
Southern and Eastern Serbia 27.19 16.85 44.04 0.56 8.80 9.36 

Vojvodina 21.16 363.49 384.65 0.01 294.62 294.62 
Total 111.17 480.01 591.18 0.56 303.42 303.98 

Source: authors’ calculation based on data from the Ministry of Agriculture, Forestry and Water Management of the 
Republic of Serbia (2024). 

Within the region of Šumadija and Western Serbia, the largest areas under organic maize production 
are recorded in the Raške district (80.1 ha), and the smallest in the Šumadija district (0.46 ha), while there 
is no recorded organic maize production in the Mačva district (Ministry of Agriculture, Forestry and Water 
Management of the Republic of Serbia, 2024) (Figure 3). 
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Figure	3.	Area (ha) under organic maize production in the region of Šumadija and Western Serbia (districts) 
in 2022. 

As for the distribution of organic production of maize and maize for planting in the region of South and 
Eastern Serbia, the largest areas under maize were recorded in Pirot (20.26 ha), and the smallest in 
Braničevo District (0.03 ha), while in Podunavski District there is no registered organic maize production. 
In the case of silage maize, the largest areas were recorded in the Pirot district (7.69 ha), the smallest in the 
Toplički district (1.68 ha), and in the other districts no organic production of silage maize was recorded 
(Ministry of Agriculture, Forestry and Water Management of the Republic of Serbia, 2024), Figure 4.  

 

Figure	4.	Area (ha) under organic maize production and silages maize in the region of Southern and Eastern 
Serbia (districts) in 2022. 

The largest areas under organic production of maize and silage maize are located in the Region of 
Vojvodina, Figure 4. When it comes to organic maize, the largest areas are represented in South Bačka 
district District (164.34 ha), the smallest in Srem District (1.06 ha), while in the case of maize for silage, the 
only organic production is recorded in South Bačka District (294.62 ha). South Bačka district is also the 
district with the largest organic production of silage maize in the entire territory of Serbia (Ministry of 
Agriculture, Forestry and Water Management of the Republic of Serbia, 2024) (Figure 5). 
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Figure	5.	Area (ha) under organic production of maize and maize for silages in the region of Vojvodina 
(districts) in 2022.	

In 2022, organic production in the world took place on an area of 96.4 million hectares, which is 2% of 
the total agricultural land. Organic agricultural land increased by 26.6% or 20.3 million hectares in 2022. In 
2022, Ukraine became the third most important supplier of organic products in the EU, primarily thanks to 
increased deliveries of organic soybeans, wheat and maize. At the global level, in 2022, grain was produced 
on an area of 5,641,202 ha. Also, more than 5.6 million ha or 0.75% of the global cereal area was under 
organic management (FAO, 2023). With almost 142,000 metric tons and almost 64 percent of the North 
American organic exports, cereals (mainly maize, oats and wheat) were the most important product group. 
Almost 56 percent of the arable land was located in Europe, followed by Asia (23%) and Northern America 
(11%). Most of the arable cropland was used for cereals (including rice, 5.6 million hectares), green fodder 
(3.3 million ha) and oilseeds (1.8 million ha) (Willer et al., 2024). 

In the system of organic agricultural production, the use of high-quality, declared, certified seeds is of 
immense importance (Golijan et al., 2018a; Golijan et al., 2018b). One of the key factors for preserving seed 
production at a high level is the use of certified seed, which has numerous advantages (Ikanović & Popovićm, 
2020): 

(1) Innovation and breeding: increasing the share of high-yielding and high-quality varieties on the 
market; constant supply of the market with certain categories of top quality seeds; Strengthening the 
competitiveness of our country in international trends; 

(2) direct effects in production: quality seed material for producers as a prerequisite for achieving 
higher yields and profits, which can be up to 30%, prevention of the spread of weed plants and diseases 
through seeds, greater protection of seed users and the environment through controlled treatment in 
processing centers. 

The field of organic seed production in Serbia is regulated in accordance with Regulations (EC) No. 
834/2007 and 889/2008 (IFOAM, 2012): European Organic Regulations (EC) No 834/2007, 889/2008), 
the Law on Organic Production and the Rulebook on control and certification in organic production and 
methods of organic production. 

In the European Union, the production of organic seeds is several to three percent more expensive 
compared to the same conventionally produced seeds, due to numerous reasons: (1) due to loss during 
production or insufficiently produced seeds, (2) considering that in this production system, uses chemical 
protection, there is a greater risk of seed contamination by numerous pathogens, especially weed seeds, (3) 
due to the heterogeneity of local populations, the problem of uneven maturation arises (the main cause of 
lower germination and seed germination energy is its uneven maturation) (Bekavac, G., 2012). What is very 
important to emphasize in the production of organic seeds is that the selection of seeds in this production 
system is based on seeds with the highest germination (the importance of germination and the energy of 
seed germination is greater in organic than in conventional production) (Ugrenović et al., 2010). Organic 
maize seeds are sold at a significantly higher price than conventional seeds. According to data from major 
global companies that sell organic maize seeds, in 2003 more organic varieties of maize were sold on the 
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world market, while the price of organic maize seeds ranged from 85 to 120 dollars per unit, that is, on 
average, about 107.48 dollars (Golijan et al., 2018b). Global Organic Corn market size was USD 1251.80 
million in 2023 and the market is projected to touch USD 1691.3 million by 2032 (ECON. (n.d.)). 

One of the main prerequisites for the successful production of organic maize is the use of hybrids well 
adapted to the conditions of the locality where the production is based, i.e., the use of hybrids tolerant to 
most abiotic and biotic stress factors (Bekavac, 2012). The problem of seeds is present in the organic 
production of numerous plant species. Thus, in the case of maize and other species, it is not possible to find 
seeds produced by organic methods on the market (Tabaković et al., 2017). Until 2009, there was no 
production of certified organic seeds in the Republic of Serbia, which is why producers used seeds from 
local populations and conventional chemically untreated seeds. The problem was recognized by the state, 
which is why in 2009 the Regulation on the use of incentives to support seed production using organic 
methods was adopted. 

The problem at the global level is that very few countries use certified seeds. Thus, for example, 
estimate that in Hungary certified wheat seeds are used by around 12%, in Slovenia by 35%, in Croatia by 
around 60%, while in Serbia as much as 50% of the area under wheat is sown using undeclared seeds, 
known as “attic seeds”. In the case of soybeans, about 40–50% is also the use of “seeds from the attic”.  

On the market, the price of organic maize has the same growth trend as the price of conventional maize, 
but this point of view is not always consistent. According to numerous research, in the long term, organic 
production can be up to 25% more profitable than conventional production (Bekavac, 2012). For example, 
organic wheat, maize and rice prices per ton were 533 euros higher in China compared to prices in Germany. 
In Germany, a ton of organic wheat had a price of 409 euros, organic barley 303 euros, and organic maize 
343 euros (Schott & Sanders, 2017). 

Even though the areas under organic plant production are increasing day by day (especially in EU 
countries), there is still an unsatisfactory demand for organic cereals, fruit and animal feed (Roljević et al., 
2009; Kalentić et al., 2014). Prerequisites for the successful production of maize is the use of hybrids well 
adapted to local conditions and tolerant to diseases (Popovic et al., 2024). 

4.	Conclusions	

Organic plant production in the world in 2022 took place on an area of 96.4 million hectares, where by 
grain was produced on an area of 5,641,202 ha. In Serbia, organic plant production takes place on an area 
of 25,035.11 ha, which is an increase of 1508.07 ha compared to the previous year 2021. 

Maize is the most important arable plant species in Serbia and for many years the main export item of 
Serbia. One of the main prerequisites for the successful production of organic maize is the use of hybrids 
well adapted to local conditions and tolerant to diseases and pests. Organic maize production is recent and 
the sown areas are still smaller. Looking at the period from 2011 to 2022, it can be concluded that the areas 
under organic maize production varied considerably. The highest production was recorded in 2015 
(1912.36 ha), and the lowest in 2011 (115.28 ha). For silage maize, the highest production was recorded in 
2011 (469.92 ha), and the lowest in 2012 (7.12 ha). 

In Serbia, according to regional distribution, the largest areas under organic maize production and 
silage maize are located in the Vojvodina Region. Within Vojvodina, the largest areas under organic corn are 
in the South Bačka district (164.34 ha), which is the district in which the largest organic production of silage 
maize (294.62 ha) was also recorded in the territory of the whole of Serbia. 

At the global level, a growing trend in demand for organic maize is evident. The advantage of maize 
production using organic farming methods compared to conventional maize is the premiums, which vary 
from country to country in the range of 20 to 50% higher than the premiums for conventional maize. 
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