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Abstract: The paper analyzed the agrarian potential at the level of settlements in the 
municipality of Varvarin. This work aims to identify the most significant factors that affect 
agrarian potential. The following methods were applied: the method of successive dividers 
for determining the direction of agricultural land use, the weighting method for obtaining a 
reference value for calculating the agricultural potential, and the correlation coefficient for 
the analysis of cause-and-effect relationships between the value of the agricultural potential 
by settlements and used parameters. The paper provides an overview of the key problems in 
agriculture at the local, regional, national, continental, and global levels, including programs 
implemented by certain developed countries to revitalize agriculture.
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Introduction

Agriculture plays an important role in the overall economy at the level 
of the state and individual settlements. It represents the basis of the population’s 
life because it ensures its food security. However, there are many examples of 
irrational agricultural land use, to obtain the highest possible yields in a short period. 
Intensification of agriculture can lead to the degradation of arable land due to the 
tendency to obtain higher yields and to an increased area under cultivation due to 
higher profitability (Villoria et al., 2014). Numerous pieces of evidence indicate that 
agricultural land abandonment is widespread worldwide, driven by several factors, 
and has strong implications for biodiversity, ecosystems, and living standards 
(Prishchepov, Schierhorn & Flöw, 2021). Abandonment of agricultural land has 
negative effects (possibility of fire spread, increasing population emigration) and 
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positive effects (reduction of erosion, forest expansion, regulation of heat and 
moisture, preservation of habitats, stabilization of the hydrological cycle) on the 
environment (Pazúr et al., 2014).

Agriculture is directly related to the location of the area. There is a difference 
between rural areas that are part of an urban zone, rural areas that are well connected to 
urban centers and are part of the urban network, and remote rural areas that are weakly 
connected to any type of urban entity (Viñas, 2019). The rural area of the central part 
of Serbia was divided on rural centers on the axes of Serbia’s development (such as 
Corridor X) and sparsely populated and underdeveloped villages in mountainous, 
peripheral, and border areas (Martinović & Ratkaj, 2015). 

The relationship between agricultural production and the environment is 
complex and multifaceted (Baaken, 2022). Agriculture affects soil structure and fertility, 
geochemical and hydrological cycles, soil salinization, and pollution of underground 
and surface water (Милинчић, Туцовић & Мандић, 2013). Agricultural activity is 
affected by numerous physical-geographical factors, phenomena, and processes: 
soil erosion (Abdelsamie et al., 2023; Bogunovic, Telak & Pereira, 2020; Krstić & 
Paunović, 2022), climate changes (Michler et al., 2019), soil quality (Zhichkin, Nosov 
& Zhichkina, 2021) and soil degradation (Kertész, Nagy & Balázs, 2019). 

Demographic and socioeconomic factors are considered the most significant 
factors in the abandonment of agricultural land (Negese, 2021). Human resources are 
considered one of the key factors of agricultural production (Раткај & Сибиновић, 
2012). The process of deagrarization in the rural areas of Serbia is connected with the 
processes of depopulation and senilization of the rural population (Manojlović et al., 
2022). The depopulation process is partially the result of emigration and is accompanied 
by a significant aging of the population (Pénzes, Pásztor & Tátrai, 2015; Horvat & 
Žiberna, 2020), which makes it even worse the possibility for the revitalization of 
agricultural activity. Agriculture plays an important role in rural development because 
it provides and manages the life of the rural population (Rajczi,  Vörös & Dajnoki, 
2017). In the last three decades, Serbia has lost about 1/3 of its agricultural land, most 
of which is arable land (Dašić & Labović, 2020). 

The processes of industrialization in the post-war period, migration between 
the countryside and the city, and urbanization in conditions of inadequate traffic 
connections between urban and rural areas intensify deagrarization and deruralization 
(Bubalo-Živković et al., 2018; Mićković et al., 2020). The problem of rural abandonment 
and deagrarization in the villages of Eastern and Southern Europe is the result of post-
industrial changes (Vaishar et al., 2021). The process of transformation of agricultural 
areas is the result of the relationship between urban and rural lifestyles and the effect 
of globalization has a further influence (Sibinović, 2012). The process of urbanization 
affects the transformation of agricultural areas and forests into urban zones near cities 
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(Bogunović et al., 2020). Some authors dealt with the conflict between the development 
of tourism and changes in agricultural land (Ghadami et al., 2022).

Politics played a major role in changes in land use and abandoned in countries 
that had a socialist system until the 1990s (Živanović et al., 2022), such as Poland 
(Gruchelski & Niemczyk, 2020) and Czech (Zagata, Hrabák & Lošťák, 2020). The 
post-socialist transformation of the land led to the fragmentation of large agricultural 
areas, which resulted in the fragmentation of plots and the increase of uncultivable 
land (Manojlović et al., 2021). The economic recession and reduced agricultural 
production in Serbia at the end of the last century were the results of foreign political 
factors, such as the disintegration of the SFR Yugoslavia, economic sanctions, and 
NATO aggression, but also internal factors such as the democratic revolution in 2000 
(Sibinović, 2015). 

Based on the mentioned factors that affect agriculture, three starting hypotheses 
are distinguished in the paper: 1) Agricultural activity in the territory of Varvarin 
municipality is concentrated mainly in the lower hypsometric zones and in the river 
valleys; 2) Agriculture is dominant in the territory of Varvarin because most of the 
settlements are concentrated in the valleys; 3) Agrarian potential is most closely related 
to population aging.

The analysis of the agricultural potential of Varvarin municipality has multiple 
scientific and practical significance: indicating the natural potentials that the mentioned 
municipality has for the development of agricultural activities in accordance with the 
concept of sustainable development; emphasizing the demographic problems that led to 
the demise of agriculture; identifying the key processes that cause the marginalization 
of agricultural activity, which causes the economic recession of the municipality; 
indicating the importance of inter-municipal cooperation for the development of 
agriculture and the revitalization of rural areas; systematization of positive practices 
and programs that are implemented in more developed countries of the world, with 
the aim of considering the possibility of implementing them in the case study of 
the municipality of Varvarin; overview of advantages, disadvantages, potentials and 
threats for the development of agriculture in the municipality of Varvarin based on 
natural resources, demographic potential and economic situation. 

Study area and research methodology

The municipality of Varvarin (246.47 km2) is located in the Rasina region, in 
the central part of the Republic of Serbia. The location at a distance of 10 kilometers 
from Corridor X and good traffic connections with Paraćin, Kruševac, and Jagodina 
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indicate a favorable traffic-geographical and economic-geographical position. The 
geological structure of Varvarin municipality is dominated by Neogene sediments 
since fertile soil suitable for agricultural activities is formed on them. The following 
soil types are represented on the territory of Varvarin: fluvisol, eutric cambisol, 
rankers, vertisol, and regosol. The mentioned area geotectonically belongs to the 
Serbian-Macedonian massif (Pavlović et al., 2017). According to Keppen,  Varvarin 
has a moderately warm and humid climate (Cfb) (Milovanović, Stanojević & 
Radovanović, 2022), in a zone with an average annual temperature of 11-12°C 
(Bačević et al., 2021) and 590-670 mm of precipitation (Radaković et al., 2018). 
According to the flood risk map (Новковић, Драгићевић и Ђуровић, 2022), 
Varvarin municipality is located in the medium flood risk zone, with 226 registered 
flash floods in the immediate catchment of Velika Morava (Петровић, 2021), which 
is an important factor for agriculture. During the disintegration of Yugoslavia, 
wars, great crises, sanctions, and NATO aggression, Varvarin municipality became 
an emigration zone. Varvarin has recorded a continuous decline in the number 
of inhabitants since the 1953 census, but it has intensified since the end of the 
last century (Varvarin municipality had 23,821 inhabitants in 1991 and 17,966 
inhabitants in 2011). Depopulation, population aging, and economic backwardness 
are the key processes that affect agriculture and the development of the municipality 
of Varvarin.

The micro-location of the settlement has a great influence on the possibilities 
of engaging in agricultural activities. The largest number of settlements in the 
municipality of Varvarin are concentrated on the banks and valley sides of the 
largest rivers of the municipality because the most productive soil (fluvisols) is 
found in that area. Settlements at higher altitudes are predominantly oriented 
toward fruit growing, viticulture, and pig farming, due to the lower fertility of the 
soil. Based on the differences in natural conditions, it is possible to distinguish the 
following types of micro-locations of settlements in the municipality of Varvarin: 

•	 in the foothill of Juhor (Bačina, Gornji Krčin, Izbenica, Suvaja and Orašje),
•	 On the slopes of Blagotin (Bačina, Karanovac, Mala Kruševica and Orašje),
•	 On the banks of the rivers (Zalogovac river - Zalogovac, Parcane potok - 

Parcane, periodic flow of Suvaja - Suvaja, Cernica potok - Cernica),
•	 On the left bank of the rivers (Velika Morava - Varvarin selo, Varvarin and 

Gornji Katun, Kalenić river - Donji Krčin, Pajkovac, Varvarin),
•	 On the right bank of the rivers (Velika Morava - Donji Katun, Kalenić river 

- Varvarin selo, and Karanovac),
•	 On the valley floor of Zapadna Morava (Bošnjane),
•	 On the valley sides of the rivers (Kalenić river - Bačina and Toljevac, 

Bošnjane river - Bošnjane, Marenovo potok - Marenovo, periodic Izbenica 
stream - Izbenica),
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•	 On the left valley side of the rivers (Kalenić river - Gornji Krčin, Kruševica 
potok - Mala Kruševica, Zapadna Morava - Maskare),

•	 Between Velika Morava and Juhor (Obrež) (Стаменковић, 2001).

Map 1. Network of settlements of Varvarin municipality

In the paper, during the data analysis, the method of successive divisors was 
applied, which represents a mathematical model for the matrix calculation of the 
ratio of the values of the variables, in this case, the basic groups of plant production. 
The reference values of the variables are grouped in 6 rows, in which each row 
indicates the result of dividing the variable with a common denominator (from 1 to 
6). The highest 6 scores in the matrix determine the representation of plant crops in 
the structure of production.

The comparative method was used to compare rural settlements based on 
numerical values of absolute and relative indicators. A comparative analysis of this 
type is possible only if conditional units are established (reduced area, conditional 
head, grain unit) whose diversity is reduced to comparable values by the method of 
weighting. The use of the comparative method in this study implied an interweaving 
with the geographical method - the spatial aspect (Сибиновић, 2014).
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Demographic and economic indicators that affect the agricultural potential 
of Varvarin municipality are discussed in the paper. Among the selected indicators, 
using the Pearson’s correlation coefficient (r), the mutual connection between the 
agrarian potential by settlements and the most significant factors influencing it was 
differentiated, based on the degree of correlation. The calculation of the correlation 
coefficient (r), based on the data which were processed by years, is performed using 
the formula (Bluman, 2009): 

The correlation was also calculated between individual parameters (number 
of inhabitants and average age, number of inhabitants and number of the agricultural 
population, etc.) to consider in more detail the causal relationship between the 
factors that have influence on the mentioned processes. The following parameters 
were considered:

•	 Number of inhabitants (Bs)
•	 Population density (Gn)
•	 Number of households (Bd)
•	 Average number of members per household (Bdp)
•	 Average age of the population (S)
•	 Number of the agricultural population (Spolj)
•	 Population Change Index (Ibs)
•	 Index of change in household number (Ibd)
•	 Population Aging Index (Iss)
•	 General agricultural population density (AGN) 
•	 General reduced agricultural population density (AGNr)
•	 Actual specific agricultural population density (AGNss)
•	 Actual reduced agricultural population density (AGNsr)
•	 Agricultural land (Pp)

Agrarian potential is used in geographical surveys of agricultural activity to 
determine the degree of use of agricultural space. It is calculated according to the 
following formula (Раткај & Сибиновић, 2012): 
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Which Ap represents agricultural potential; Zin – the number of grain units 
in the settlement; Užio – the sum of grain units of all settlements of the studied 
territory; Ugn – conditional heads in the settlement; Ugo - the sum of conditional 
heads of all settlements in the research territory.2 

Research results

The largest expanse of agricultural land in the municipality of Varvarin is 
occupied by arable land and gardens (8,851.75 ha), followed by orchards (503.56 
ha) and vineyards (354 ha). Meadows occupy 340 ha surfaces and pastures are 
significantly less. The smallest area covers fishponds, puddles, and reeds. The 
topography of the terrain favors the development of arable land and gardens. Fruits 
are mainly grown in the hilly areas on the slopes of Juhor, which is the highest 
mountain of the Varvarin and the Blagotin slopes. Meadows and pastures are located 
in the higher terrain of Temnić, and the largest areas belong to the settlements of 
Karanovac, Bošnjane, and Bačina. Apart from limitations in agricultural production, 
an additional problem in livestock breeding is the small share of meadows and 
pastures in the total area of the territory of the municipality of Varvarin.

In the category of vegetables, melons, and strawberries, on a total area of 
546 ha in 2012, the largest crops were pepper (188 ha), strawberries (184 ha), and 
fruit trees (93 ha). In 2012, plantings of other crops occupied a significantly smaller 
area. The total area under fodder crops was 1,072 ha, which represents the largest 
agricultural area after grain. Of the mentioned 1,072 ha, the largest area was occupied 
by alfalfa (513 ha) and clover (424 ha). In 2012, 504 ha of Varvarin municipality were 
under fruit species. Therefrom, the largest part was planted with plums (249 ha), 
blackberries (79 ha), and apples (47 ha). Other fruit species occupied a significantly 
smaller area of land. About 10% of the used agricultural land was under irrigation 
systems (План развоја општине Варварин 2021 – 2028).

The method of successive dividers was used to analyze land use trends in 
the territory of Varvarin municipality. It is suitable for determining the agricultural 
orientation of settlements based on agricultural areas under arable land, orchards, 
vineyards, meadows, and pastures. The settlements of Varvarin municipality have an 

2 Cereal units (wheat units) are determined on the basis of protein and starch content. The 
coefficient for wheat is 1 (1= 100 kg of wheat), while the coefficients for other plant production and 
livestock products are determined based on it. The number of grain units per 100 ha of arable land is 
usually used as an indicator. A large livestock unit (conditional head) is used in livestock breeding. It is 
a cattle (beef) of 500 kg weight, which has a coefficient of 1. Coefficients for other types of livestock 
are calculated based on it. The number of conditional heads per 100 ha of agricultural land is usually 
used as an indicator (Степић и Јаћимовић, 2006).
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absolute, dominant, and a smaller number of them predominantly arable directions. 
As many as 12 settlements have the code O6, which shows that the absolute arable 
direction is represented, and this is a consequence of the location of these settlements 
in the valleys of the large rivers of Temnić (Velika Morava, Zapadna Morava, and 
Kalenić river). Typical representatives are Obrež, Bačina, and Bošnjane. Other 
settlements with O6 land use direction are Varvarin (selo), Gornji Katun, Donji 
Katun, Zalogovac, Izbenica, Marenovo, Maskare, Orašje, and Cernica. Settlements 
located on the hilly terrain of Varvarin municipality have slightly less arable land, 
and there are also orchards. These are the settlements that have a dominant arable 
direction with the participation of orchards (O5 Vo1) and these are Gornji Krčin, Donji 
Krčin, Parcane, and Toljevac. The dominant arable direction with the participation 
of meadows (O5 L1) had Karanovac, while the dominant arable direction with the 
participation of pastures (O5 P1) had Varvarin (varoš). The most heterogeneous 
settlements are Mala Kruševica, in which orchards and vineyards participate and 
which belongs to the direction of predominantly arable land and gardens with the 
participation of orchards and vineyards (O4 Vo1 V1), and Pajkovac, where orchards 
and meadows are equally represented.

The analysis of agricultural potential determined the most productive 
settlements in agricultural production in the territory of the municipality of Varvarin. 
This indicator refers to the possibility of agricultural development, based on two 
parameters: grain units and conditional heads. Obrež (15.22%), Bošnjane (13.69%), 
and Bačina (12.78%) have the greatest agricultural potential because they have 
the number of grain units and conditional heads, i.e. head of livestock, which is 
significantly above the municipal average, which improves agricultural production. 
These three settlements are traditionally agricultural due to the small dissection of 
the relief and the fertile soil on which quality yields are achieved. In Obrež, which 
is positioned between Juhor and Velika Morava (Стаменковић, 2001), the largest 
areas are planted with cereals (corn - 623.48 ha and wheat - 611.84 ha) and fodder 
plants (alfalfa - 51.97 ha). The highest yield is achieved by cereals (corn – 2,560.13 
t and wheat – 1,088.90 t), and potatoes (918.77 t) from vegetables. According to 
the number of probationers, Obrež is in third place among the settlements of the 
Varvarin municipality, behind Bošnjane and Bačina. In Bošnjane, which is located 
on the valley floor of the Zapadna Morava and the valley sides of the Bošnjane river 
(Стаменковић, 2001), the largest areas, as in Obrež, are under cereals (corn - 286.47 
ha and wheat - 247.39 ha) and forage plants (alfalfa - 39.27 ha), while they achieve 
the highest yield (corn – 1,176.30 t, potatoes – 1,133.21 t and wheat - 440.28 t), 
and these crops also have the most grain units, as in Obrež. Of all the settlements in 
the Varvarin municipality, Bošnjane has the largest number of livestock, (poultry - 
203,411), which is evidenced by numerous poultry farms and, therefore, the highest 
number of conditional livestock. Poultry is less demanding than cattle, sheep, pigs, 
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and goats, so it is more numerous. Chicken meat is in great demand on the market, it 
has a good price, which has a positive effect on the population of the Temnić region 
to engage in poultry farming. In Bačina, which is located on the valley sides of the 
Kalenić river and the slopes of Blagotin (Стаменковић, 2001), the largest areas 
are where corn (366.6 ha), wheat (332.1 ha) and grapes (56.88 ha) are grown. The 
mentioned crops achieve the highest yield (corn – 1,505.33 t, wheat - 591.04 t, and 
grapes - 553.05 t) and have the most grain units. Cereals are grown in Bačina at the 
bottom of the Gornjovelikomoravska basin, in the valley of the Kalenić river, while 
the areas under grapes are mostly located on the slopes of the Blagotin hill. Bačina 
is in second place after Bošnjane in terms of the number of conditional heads of 
livestock, poultry farming (5,604 heads) and pig breeding (4,060 heads) dominate.

Map 2. Ways of using agricultural land in the municipality of Varvarin
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On the other hand, the settlements of the mountainous terrain of Gornji 
Temnić (western part of Varvarin municipality) such as Pajkovac (0.77%), Donji 
Krčin (1.25%), and Gornji Krčin (1.55%) have the lowest agricultural potential due 
to greater fragmentation relief and harsher climatic conditions that affect the limited 
yield of crops, especially cereals, so the population mainly resorts to fruit growing 
(plums, apples, apricots), viticulture and cattle breeding. Therefore, it is observed 
that the settlements of the Varvarin municipality, which are located at the bottom 
and the rim of the Velika Morava basin, have the greatest agricultural potential. It 
should be emphasized that arable land covers an area of 10,384.11 hectares or 42% 
of the area of the municipality. Obrež, Bačina, Bošnjane, and Varvarin (selo) have 
the largest areas of arable land. Primacy is held by Obrež with 1,668.14 ha of arable 
land. The distribution of arable land is determined by the geological base, which is 
mainly composed of Neogene sediments. The most fertile soil is in the alluvial plain 
of Velika Morava, which used to often overflow and deposit silt.

 In contrast to them, the settlements of Gornji Temnić have much less arable 
land due to their specific hilly and low-mountainous micro-location with a greater 
slope of the terrain, which favors the intensification of erosive processes. The 
geological base here is old crystalline slates and gneisses, and there are shallow 
skeletal soils of limited fertility. Pajkovac has only 89.15 ha, and Donji Krčin, which 
is the center of Gornji Temnić in the Krčin basin and the Kalenić river valley, has 
188.48 ha of arable land.

In table no. 2 shows the relationship between agricultural potential and 
demographic and economic indicators at the level of settlements in the municipality 
of Varvarin. The values of agricultural potential in the settlements of Varvarin 
municipality are positively correlated with most of the analyzed parameters. 
Exceptions are the parameters of the average age of the population, population aging 
index, and population density. The aging of the population hurts the possibility 
of engaging in agricultural activities, as indicated by the low negative correlation 
between the agricultural potential of the municipality of Varvarin with the average 
age of the population by settlement (r = -0.31) and the index of change in the 
average age of the population (r = -0.29). No correlation was established between 
agricultural potential and population density, as its value is r = -0.03. The population 
density in the territory of Varvarin municipality is positively correlated with the 
agricultural population (r = 0.59), the number of households (r = 0.54), the number 
of the population (r = 0.44), the index of population change (r = 0.41) and the index 
of change in the number of households (r = 0.4).
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Таble no. 1: Agrarian potential of settlements in the municilapity of Varvarin

Settlement name Grain units Conditional heads Agrarian potential (%)
Obrež 42,529.45 1,436.88 15.22
Bošnjane 21,694.37 2,189.61 13.69
Bačina 25,218.99 1,774.02 12.78
Varvarin (selo) 19,253.29 1,369.78 9.82
Donji Katun 15,428.27 731.73 6.38
Gornji Katun 15,142.27 719.92 6.27
Zalogovac 13,818.59 556.68 5.31
Parcane 10,761.97 366.12 3.86
Orašje 7,729.99 484.67 3.68
Marenovo 8,162.49 428.42 3.54
Maskare 6,908.89 362.93 3
Varvarin (varoš) 7,052.7 275.86 2.68
Mala Kruševica 7,424.36 225.43 2.55
Karanovac 5,956.86 208.02 2.16
Izbenica 4,035.99 299.83 2.11
Тоljevac 4,552.46 215.57 1.88
Gornji Krčin 3,124.64 211.63 1.55
Cernica 2,981.31 207.39 1.5
Donji Krčin 2,832.44 154.8 1.25
Pajkovac 1,998.51 82.01 0.77
Suvaja
Municipality of 
Varvarin 226,608 12,301.25 100

Source: Agricultural census, 2015 

The agrarian potential is highly dependent on the number of inhabitants per 
settlement and the number of the agricultural population. A very high correlation 
was established between the agricultural potential of the Varvarin municipality 
settlements and the agricultural population per settlement (r = 0.92). The largest 
settlements in the municipality of Varvarin with the largest population also have 
the most inhabitants engaged in agriculture: Obrež (525 agricultural inhabitants), 
Bačina (388 agricultural inhabitants), and Bošnjane (335 agricultural inhabitants). 
The number of agricultural population has a high correlation with the number of 
population per settlement (r = 0.76) and the number of households per settlement (r 
= 0.7), a medium-high correlation with the average number of households (r = 0.49) 
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and a low correlation with the index of the change in the number of inhabitants (r = 
0.29) and the index of the change in the number of households (r = 0.31).

Map 3. Agrarian potential of settlements in the municipality of Varvarin

The same rank of correlation (very high correlation) was established between 
the agricultural potential and the number of inhabitants per settlement (r = 0.85). 
Settlements with a larger number of inhabitants have a very high correlation with 
agricultural areas (r = 0.95) and a high correlation with the agricultural population (r 
= 0.76). The number of inhabitants of the settlements of Varvarin municipality has a 
negative correlation with the average age of the population by settlement (r = -0.49) 
and the population aging index (r = -0.44), which further complicates the possibility 
for agricultural development.

A high correlation was also established between the agricultural potential in 
the settlements of Varvarin municipality and the number of households (r = 0.79). 
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The larger number of households is directly related to the number of inhabitants (r = 
0.99) and the agricultural area per settlement (r = 0.97). Obrež with 3,062 inhabitants 
has over 2,000 ha of agricultural land, as does Varvarin (2,169 inhabitants) with over 
2,208 ha of agricultural land. The number of households has a negative correlation 
with the average age of residents per settlement (r = -0.49) and the population aging 
index (r = -0.44), because the elderly population mostly remains living alone. In 
most settlements of Varvarin municipality, a drastic decrease in the number of 
households was observed between 1991 and 2011, from 6,328 households in 1991 to 
5,544 households in 2011. Their number increased in Bošnjan (from 520 to 530) and 
Varvarin (from 739 to 780). This increase is due to the division of larger families into 
smaller ones. Also, a small percentage of the population moves to Varvarin, which 
is the municipal center and functionally the most significant settlement of the entire 
municipality, especially from the settlements that gravitate to it, which contributes 
to the increase in the number of households. In contrast, Suvaja (from 110 to 42 
households) and Cernica (from 109 to 64 households) had the largest decrease in the 
number of households between 1991 and 2011. These changes are a consequence 
of the closing down of nursing homes. In Suvaја, emigration trends were most 
intense in the last two decades of the 20th century and the first decade of the 21st 
century. The population mostly emigrated to Germany and Austria. In 1981, 1,033 
inhabitants lived in the mentioned settlement. The share of young people was high. 
After the economic crisis, sanctions, and NATO aggression, in the period between 
1991 and 2002, this settlement at the foot of Juhor was left without 346 inhabitants 
due to negative natural growth and migration. According to the census data from 
2011, it had 105 inhabitants, which makes it the smallest settlement in the territory 
of the municipality of Varvarin.

A high correlation (r = 0.74) was established between agricultural areas 
and the agricultural potential of settlements in the municipality of Varvarin. The 
agricultural areas of the municipality of Varvarin have a very high correlation with 
the number of households and the number of inhabitants (r > 94), a medium-high 
correlation with the population density, the index of the change in the number of 
inhabitants, and the index of the change in the number of households (r = 58-59). 
Agricultural areas are negatively correlated with the average age of the population 
and the population aging index (r < -40).

A high correlation was established between agrarian population density and 
agrarian potential (r = 0.63). A medium correlation was established between the 
agricultural potential and the index of change in the number of households, which 
has the highest correlation with the index of change in the number of inhabitants 
(r = 0.96), while it has a medium-high correlation with the number of households 
(r = 0.53) and the number of inhabitants (r = 0.52). Agrarian potential achieves a 
moderate correlation with the index of population change (r = 0.42). The mentioned 
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parameter has a borderline value between low and medium-high correlation with the 
actual specific agrarian population density (r = 0.40), low correlation with the actual 
reduced agrarian population density (r = 0.37), and very low correlation with the 
general reduced agrarian population density (r = 0.14).

The average age of the population of Varvarin municipality is increasing, 
which may pose a threat to the development of agriculture in the future. The 
settlements of Gornji Temnić have the highest average age: Karanovac (52.7 years), 
Mala Kruševica (49.7 years), and Donji Krčin (49.4 years). The most depopulated 
are the settlements in the western part of the municipality of Varvarin, the number 
of economically inactive populations (dependent population) is increasing, which 
adversely affects the economy of the municipality of Varvarin. 

Table no. 2: Correlation between agricultural potential, demographic and 
economic indicators of the municipality of Varvarin

Bs Gn Bd Bdp S Spolj Ibs

Ap (r) 0,8457 -0,03 0,79 0,4122 -0,31 0,92215 0,41935
Ibd Iss AGN AGNr AGNss AGNsr Pp

Ap (r) 0,44356 -0,29276 0,63378 0,13739 0,4065 0,36876 0,74054
Source: Statistical Office of Serbia

An important segment of agricultural development in the territory of Varvarin 
municipality is the level of mechanization applied in this activity. According to the 
agricultural census from 2012, in the territory of Varvarin municipality, agricultural 
households owned a total of 4,971 tractors, of which 4,940 tractors are older than 10 
years. This means that the average farm owned less than two tractors (План развоја 
општине Варварин 2021 – 2028).

Discussion

Low-paid work in agriculture, unavailability of non-agricultural products 
and services, and high unemployment are the key problems of deagrarization and 
abandonment of rural areas (Wojewódzka-Wiewiórska, 2019). In many countries 
of the European Union, there is a tendency to reduce the share of expenditures for 
agricultural activities at the state level (Bachev, 2019). Eurostat conducted a farm 
structure survey and found that 55.8% of  European farmers are over 55 years old, 
31.4% are over 65 years old, and only 6% are under 35 years old. This points to the 
challenge of future rural development, i.e. the “problem of young farmers”, which 
implies low population renewal rates in the agricultural sector in the European Union 
(Plana-Farran & Gallizo, 2021). Production potential is manifested in the country’s 
resources and labor force, but its rational use is hindered by structural deficits, 
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such as the fragmentation of the agrarian structure and poor soil quality (Pawlak, 
Smutka & Kotyza, 2021). The number of employees in agriculture is decreasing 
in Serbia (Stojanović, 2022). Mechanization and modernization of agriculture have 
led to less need for labor in that activity (Babović, Lović-Obradović & Prigunova, 
2016). By applying modern technology in agriculture, yields increase significantly, 
but this leads to a drop in the price of agricultural goods on the market (Раткај & 
Сибиновић, 2012). One of the reasons for abandoning agricultural activity in Serbia 
is the low selling price of agricultural products (Dašić & Labović, 2020).

In the context of the prospective development of agriculture, as a potential 
solution to the economic, social, and ecological challenges of the 21st century, the 
“Precision Agriculture” program is being imposed, which would apply the most 
modern technology (Yarashynskaya & Prus, 2022). Guth M. et al. (2020) analyzed 
the economic viability of farms under the common agricultural policy of the European 
Union member states. In developed countries, the idea is to first solve demographic 
problems through population policy measures (encouraging the birth rate) and 
then to activate those areas economically (Wegren, 2016). The measures applied 
to prevent depopulation in rural areas are related to agriculture and mostly refer 
to support for farmers (Tianming, Ivolga & Erokhin, 2018). Among the priorities 
of rural development in the European Union, some concern agriculture, namely: 
encouraging the spread of knowledge and innovation in agriculture, forestry, and rural 
areas; strengthening the sustainability and competitiveness of all types of agriculture, 
promoting innovative farming technology and sustainable forest management; risk 
management in agriculture; restoration, preservation and improvement of ecosystems 
in connection with agriculture and forestry (Diaz-Sarachaga, 2020). The project 
“Smart and competitive rural areas” among the key issues for the progress of rural 
areas emphasizes the importance of the modernization of agricultural business, which 
would enable the development of new products and the penetration of new markets 
(Battino & Lampreu, 2019). The funds of the European Agricultural Fund for Rural 
Development encourage rural entrepreneurship, especially for young entrepreneurs 
in the early stages of business, as part of the measures of regional and national rural 
development programs (López, Cazorla & Panta, 2019). Some European countries 
focus on organic agriculture (Zagata, Hrabák & Lošťák, 2020).

According to land, climate, and water resources, Serbia has the potential for 
agricultural development, but it is not fully utilized (Ljubojević, Blanuša & Petrović, 
2022). During the transition period, around 27,500 jobs in agriculture in Serbia were 
abolished. This is a problem not only for agriculture and agricultural management 
policy but also for the entire concept and strategy of development after the post-
transition period (Milanović, Stevanović & Dimitrijević, 2016). Abandonment of 
settlements and abandonment of arable land in Serbia is most pronounced south of 
43o 53’ N i.e. south of the parallel that crosses Užice, Čačak and Paraćin (Joksimović 
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& Golić, 2021). According to World Bank data, the share of agriculture in Serbia’s 
GDP was 17.8% in 2001, 8.5% in 2010, and 6.3% in 2020 (Ljubojević, Blanuša & 
Petrović, 2022). On the territory of Varvarin municipality, a process of population 
concentration and agricultural activity was established at lower altitudes and in river 
valleys. This process is in agreement with the Jablanica River Basin, where in the 
zone up to 500 m the share of arable land is 68.2% (Gocić, 2020), while in the Nišava 
River Basin in the same zone, it is 55.4% (Manojlović et al., 2017).

 The most promising agricultural potential of Varvarin municipality is a 
fertile land. This fact is the basis for the development of intensive agriculture, which 
can positively affect the economy of the municipality of Varvarin. It is also important 
to take care of the preservation of agricultural land, that is, to implement measures to 
protect the pedological cover. Agriculture must be complementary to other sectors of 
activity. In this sense, it is necessary to invest in the construction of additional plants 
for the processing of agricultural products, to obtain finished products and increase 
the competitiveness of the municipality of Varvarin on the domestic and foreign 
markets. The economic orientation of the largest settlements of the municipality of 
Varvarin located at the bottom and rim of the Gornjovelikomoravski basin (Obrež, 
Bošnjane, Maskare, Varvarin selo, Gornji Katun, Donji Katun, Cernica, Suvaja, 
Izbenica, Orašje, and Bačina) is oriented towards farming, vegetable growing, 
growing roses and seedlings material. 

The settlements in Gornji Temnić (Donji Krčin and Gornji Krčin, Pajkovac, 
Toljevac, Karanovac, Mala Kruševica, Zalogovac, Marenovo, and Parcane) are 
located in the zone from 200 to 350 m above sea level, which favors the development of 
fruit growing (strawberries, blackberries, raspberries), viticulture, but also livestock 
breeding. There are several cold stores on the territory of Varvarin municipality, but 
it is necessary to expand the capacities (ЈУГИНУС, 2009). 

The most promising settlement in terms of viticulture is Bačina, where the 
famous winery “Bačina vino” is located, which markets its products on the Swedish 
market. Of the vegetable crops, peppers are grown the most, but an increasing 
number of farmers plant gherkins due to pre-contracted purchases, and there are also 
tomatoes, cabbage, and cauliflower. Livestock breeding also has the potential for 
development. The “Broiler” slaughterhouse, which has been in bankruptcy for a long 
time, was successfully operating on the territory of Varvarin municipality. However, 
it is important to mention the Bošnjane settlement, which is known for its poultry 
farms. The production of laying hens dominates, and there is also the production 
of broilers, i.e. chickens weighing two to two and a half kilograms. The population 
of the municipality of Varvarin is mainly engaged in agriculture as a supplemental 
activity, and its products are used for personal consumption, sold at the market in 
their settlement, in Varvarin, where the market day is Sunday, or in larger cities such 
as Kruševac, Paraćin, Jagodina, and Kragujevac.
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Picture 1. Vineyards in the Bačina atar. (photo: N. Josifov, 2022)

Considering the fragmentation of agricultural holdings and the weak 
economic power of agricultural producers, of great importance for the development 
of agriculture and the overall economic development is the association of farmers in 
agricultural cooperatives, in which the administration of the municipality of Varvarin 
provides support. At the meetings of the working teams, it was stated that the existing 
associations and cooperatives in the territory of Varvarin municipality do not have 
sufficient capacity to support the development of agricultural producers, especially 
bearing in mind that a certain number of these associations are not even active. That 
is why it is necessary to intensify efforts in the coming period on the association 
of agricultural producers, to influence the increase in productivity and volume of 
production, and to improve their joint position on the placement market. In this 
way, better purchasing conditions will be ensured, as well as conditions to achieve 
cooperation with some of the larger business systems that would process agricultural 
products (План развоја општине Варварин 2021 – 2028). In 2019, the municipality 
of Varvarin allocated 20 million dinars from the budget for agricultural production 
subsidies. The idea is to educate farmers so that they know how to use these new 
funds. The municipality of Varvarin also organizes farmer’s trips to agricultural fairs 
in Novi Sad and Belgrade.

Problems and limitations regarding the development of agriculture in Varvarin 
municipality are droughts, decrease in the number of inhabitants, fragmentation 
of plots, and obsolescence of mechanization. Bearing in mind the unfavorable 
educational structure of agricultural producers, that is, members of agricultural 
holdings, programs aimed at raising the level of knowledge of agricultural producers 
about professional services are of great importance for the further development of 
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agriculture. The municipality of Varvarin, given its size, does not have its service, 
but belongs to the area of work of the Kruševac Agricultural Expert Service, which 
performs a wide range of different activities, from introducing modern technologies, 
giving recommendations for fertilization, various controls, providing expert advice, 
applying expert measures, up to the activity of helping with the preparation of 
calculations, business plans, investment programs, etc. However, despite numerous 
activities, the capacities of PSSS Kruševac are not sufficient to independently lead to 
the development of agricultural production in the territory of Varvarin municipality. 
It is necessary to organize educational programs at the level of the territory of the 
municipality, which would help agricultural producers to improve their products and 
raise the level of processing (План развоја општине Варварин 2021 – 2028).

Varvarin mostly uses groundwater on the farm for irrigation purposes 
(86.5%). Therefore, the preservation of the quality of underground water, the 
application of adequate methods of fertilization, and through construction of a 
sewage network, and the purification of wastewater, are extremely important for the 
provision of quality and healthy agricultural species. In the future, Varvarin could 
look for a solution in the direction of developing organic agriculture.

The Moravian Corridor (Pojate - Preljina highway) will be of vital 
importance for the municipality of Varvarin when it will be built, as it partly passes 
through its territory. It will improve the traffic-geographical position of the municipality 
and make it available for investments, while at the same time enabling faster and easier 
transportation of agricultural products. In this way, Varvarin will be functionally more 
significantly connected with the cities in Zapadno Pomoravlje (Kruševac, Trstenik, 
Kraljevo, Čačak), which are known for being strong economic centers.

Conclusion

By applying the agricultural potential method, it was established that 
the settlements in river valleys and at lower altitudes (Obrež, Bačina, Bošnjane) 
have the greatest agricultural potential because the processes of depopulation and 
deagrarization are more intense at higher altitudes. The second hypothesis, that 
agriculture is dominant, was also confirmed. The last hypothesis is disputed because 
the agricultural potential at the settlement level is not most correlated with the 
average age of the population, but with the number of the agricultural population 
and the number of inhabitants (very high correlation r = 0.92 for the correlation with 
the number of agricultural population per settlement and r = 0.85 for the number 
of inhabitants per settlement). The main factor on which the state of agriculture in 
the municipality of Varvarin depends is anthropogenic influence. It manifests itself 
in the form of demographic characteristics of the population (number, economic 
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structure, population age), which are not favorable due to depopulation and aging 
of the population, and ways of managing space and available resources, which for 
now are not only not used by the available possibilities, but are also marginalized 
and ignore.

The main limitation of this study is contained in the absence of temporal 
continuity of the database, to be able to see long-term trends in the analyzed processes 
and apply models for projections in the future. It is also necessary to consider the 
time dimension in which the processes of deagrarization took place and intensified. 
Another shortcoming in this work is the absence of a systematic approach and 
analysis of the agriculture of the Varvarin as part of the area, region, and state, i.e. 
its role and importance at different levels (local, regional, national). By applying the 
comparative method (comparison of the agricultural potential of the municipality of 
Varvarin with neighboring municipalities and its ranking at the regional and national 
level), one would gain an insight into its position about the environment, advantages 
and disadvantages about neighboring municipalities, as well as the potentials that 
make it unique and which could be used for the revitalization of agriculture. 

In future research, the development of agriculture and the agricultural 
potential of the municipality of Varvarin could be linked to the quantification of 
physical-geographical conditions and processes (the relationship between agricultural 
production and altitude, terrain slope, terrain exposure, erosive processes, soil types, 
and quality, dry/wet years, natural disasters) and population structures (economic, 
educational, gender-age population structure). In addition to the mentioned segments, 
the plan is to use satellite images for a longer period, with the help of which it would 
be possible to see the changes that have occurred.
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