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Abstract

Analysis of collected data from 2011, in structure of used agricultural land in
Serbia shows that dominated plough land and gardens and meadows and pastures,
until in smaller percentage are orchards and vineyards. Almost the same relation is
noticed in other republics of former Yugoslavia (meadow and pastures are the most
prevalent view of using the agricultural land in Slovenia, Macedonia, B&H and
Montenegro). Share of area under wheat notice smaller oscillation in all republics
in the period 2008-2010, until yield per hectare is equalized for the same observed
period. Share of area under corn in correlation with sown areas, for the period
2008-2012 is almost equalized for all republics. The average yield of corn per
hectare records declining trend from 2008-2012, and it shows that by production
Serbia is behind Slovenia and Croatia. Also, it was stated that world production
of cereals grow in 2012 and in 2013, contributed by corn and wheat production
in China, North America, European countries and former Soviet Union. Analysis
of used land capacities is emphasized importance of land as a limited factor in
production and base on that has given recommendation for alleviating problems
in agriculture and food production. Conclusions are given based on calculation
of percentages and their mutual comparisons for every country included in the
research.
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KOPUITREILE ITIO/bOITPUBPE/THOTI 3BEMJ/bUIIITA

KAO OCHOBHOI' KAITAIMTETA 3A ITPOU3BOABY

KYKYPY3A U IIIIEHULIE Y CPBUJU U 3BEMJ/bAMA
BUBIIE JYT'OCJIABHUJE

Ancrpakr

Ananuzom npuxynmeenux nooamaxa sa 2011. coouny y cmpykmypu kopuuthenoe
nomwonpuspeonoe zemmuwma y Cpouju oomunupajy opanuye u dawme u ausade
u nawrayu, 00K ce y marvem npoyenmy Haiase sohirayu u sunocpaou. Iomogo
ucmu 00HOC 3abenexcet je u y ocmaium penyonukama ousue Jyzociasuje (nusaoe
U nawrayu cy 3acmynmseHuju 8uou kopuwhera nomsonpuspeonoe 3eMmuuima y
Cnosenuju, Maxeoonuju, buX u I{pnoj T'opu). Vuewhe nospuiuna noo nuwenuyom
benescu marbe ocyunayuje y ceum penyonuxama y nepuooy 2008-2012 2oouna, ook
Jje npunoc no xexmapy 3a ucmu noCMampanu nepuood 20mogo yjeonauen. Yueuihe
NoBpuIUHA NOO KYKYPY30M ¥ 00HOCY Ha 3acejane nogpuiune 3a nepuoo 2008-2012.
200UHe je 20mogo yjeonauena y ceum penyonuxama. Ilpoceuan npunoc Kykypysa no
xexmapy mpeHo onadarea 00 2008-2012 200une u noxasyje da ce no npou38o0rU
Cpouja nanaszu uza Cnogenuje u Xpsamcke. Takohe je nageoeno oa je npouzeoora
arcumapuya y ceemy nosehana y 2012 u 2012. 200unu, yemy je donpuneo poo Ky-
Kypysa u nuwenuye y Kunu, Cegepnoj Amepuyu, esponckum 3emmama u 3emmsama
ouswee CCCP-a. Ananuzom Kopuwihenux 3eMabUuHux Kanayumema HaziaueH je
3HAuaj 3empuma kao aumumupajyhee pakmopa y npouseooru u oame cy npeno-
DPYKe 3a yonasxcasarbe npodiema y nobonpuspeou i npou3soorbl Xpare. 3axkmyuyu
¢y 0amu 6a3upano Ha KaIKyIayujy npoyeHama u ruxoo mehycobno nopeherve 3a
CBAKY OpoHCagy Koja je YKwyueHa y ucmparxcusarbe.

KibyuHe peum: nomonpuspeono semsmwuuime, npoceyHu NpuHoc no jeouHuyu
nospuiute, nuenuya, Kykypys, Cpouja, zemmwe dusuie Jyzociasuje

Introduction

Agricultural land is the greatest natural resource and the most important element
of agricultural activities. From the economic point of view, it is a necessary condition
for realization of production process in agriculture. While researching the capacities in
agriculture, as well as the yield evaluation, the area of agricultural land represents a
starting point (Subi¢ et al, 2005.) Almost all indicators in agriculture analysis take into
consideration the area of agricultural land, which are inevitable for perceiving the struc-
ture, relative share of some land categories in the total, as well as the analysis of sowed
areas, when calculating yield etc.

Less for analytical and more for information purposes uses the comparison of to-
tal agricultural land with the total area of the state, resulting in a relative share, i.e. which
percentage of land area is agricultural land. This ascertainment shows in which content
the state is oriented to agricultural production.

In regard to the total area of Serbia, as well as in comparison with the other ex-Yu
countries, the highest share has agricultural land. The percentage of agricultural land
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share in Serbia in regard to the state area is 57.6%, in Croatia 23.4%, in Slovenia 27.8%,
Macedonia 43.5%, in B&H 22.3% and in Montenegro 37.3%. Such high percentage of
share in Montenegro is due to the fact that meadows and pastures, which mostly do not
use, prevail in the land structure.

According to the latest census in 2012, the total area of used agricultural land in Serbia
amounts 3,355.859 ha, of which family husbandries use around 84% and the rest 16% - com-
panies and cooperatives. In relation with total agricultural area, the total number of family
husbandries in Serbia uses 5.3 hectares of agricultural land. However, of utilized agricultural
area (2,816.424 ha), used by 628,555 family husbandries, in average they use 4.5 ha of ag-
ricultural land. The average of arable land in Montenegro is 6.3 ha, in Croatia 5.6 ha and
Slovenia 6.5 ha per a husbandry, while the average in the European Union is 17.9 hectares.

According to Statistical Yearbook of Serbia (2012) in accordance to the analysis
of agricultural land in five regions in Serbia, in Vojvodina uses 1,747 thousand hectares
or 34.6% of totally used agricultural land in Serbia. Although the largest number of agri-
cultural husbandries is in the region of Sumadija and West Serbia 262,531, they use only
31.4%, the region of South and East Serbia uses 29.8% and the smallest area of totally
utilized agricultural land uses the Belgrade region (4.2%).

The biggest area of agricultural land is used for cereals production (wheat, rye,
oats, maize, millet and broomcorn), which occupy around 63% of the total sown areas.
Of all particularized cereals, maize is the most represented crop with over 1.2 million
sown hectares, in the second place is wheat with around half a million hectares. Due to
large sown areas, cereals are among sectors with the highest value of primary production
of around a milliard euro per a year, which additionally increases by further processing
(Serbian National Program of Agriculture 2009-2011).

According to the report of the United Nations for Food and Agriculture, FAO
(February 2013), production of cereals in 2012 in the world was increased for 20 million
tons in regard to data in December, but it was still 2% lower production than in the year
2011. Good yield of maize in China, North America, European countries and ex-SSSR
countries affected the most total increase.

The harvested area of all crops in the world in the past 20 years has ranged from
825 to 887 million hectares, while wheat has produced on areas which varied from 209
to 232 million hectares, which has been approximately 26% of total harvested areas. In
our country, the share of areas under wheat is significantly less and ranges under 20%,
which is not favorable, from the aspect of properly used land.

At the European level, Serbia represents a significant producer of cereals and also
the biggest regional producer, regarding the sown areas under maize is on the sixth place
in Europe and regarding wheat on the twelfth place. Regarding the maize production
Serbia is in the 15" place in the world.

Material and method of work

The research in the paper comprises the analysis of available land capacities accord-
ing to a method of use, production parameters: area, total production and yields of more
important crop products, in this case of wheat and maize. By the analysis of statistical data
for Serbia and the ex-Yu countries, there the analysis of land resources structure will be made,
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according to a method of use of agricultural land, with a special reference to the structure and
the method of use of plough land. In regard to a fact that in the structure of plough land domi-
nate cereals, there the percentage data on areas, size of production and yields of wheat and
maize in Serbia were presented, which were compared with the countries of ex-Yugoslavia.
The data were arranged in tables, where a five-year data series was enclosed, started from
2008 to 2012, as well as the comparison of data with those in the year 2013, for the purpose of
determination of the basic economic indicators of wheat and maize production performance.

For the statistical calculation of percentages and their mutual comparisons were
used data from the statistical yearbooks for all mentioned countries, as well as data from
the United Nations Organization for Food and Agriculture (FAO), professional foreign
and national literature.

Structure of agricultural land in serbia and ex-yu countries

In accordance to the authors Kljaji¢, Arsi¢ and Mijajlovi¢ (Tranzicija, 2012), by
categories of use, in structure of agricultural land is evidently high share of crop acre-
ages in Serbia (83%). Observed in average for the period 2000-2009; 65.5% is plough
land, 4.8% orchards, 1.4% vineyards, 12.0% meadows and 16.3% pastures of the total
area of arable land which is on average 5,086.000 ha.

In the paper was presented the structure of agricultural land in Serbia and the
ex-Yugoslav republics, where is going to be perceived a difference in the structure of
agricultural land use and the percentage share per categories in the total agricultural
land. Considering that the structure of agricultural land changes slowly, data for just one
year are sufficient to recognize the most important relations. The year 2011, shown in the
table 1, was used for this purpose in processing of statistical data.

Table 1. Land structure in the year 2011 and the percent-
age share of categories in the total agricultural land

000 ha

Serbia Croatia Slovenia Macedonia B&H | Montenegro
Agricultural land, in total 5052 1326 4581 1120 1141 515
Plough land and gardens 3294 892 168 415 390 45
Share % 65.1 67.3 36.7 37.1 34.2 8.7
Orchards 240 32 26 14 44 12
Share % 4.7 2.4 5.8 1.2 3.8 2.3
Vineyards 56 32 16 21 5 4
Share % 1.1 2.4 3.6 2.0 0.4 0.8
Meadows and pastures 1466 346 2626 669 699 450
Share % 29.1 26.1 57.3 59.7 61.5 87.4
Other - 1.8 34 - - 0.2

Source: SORS (2012) Statistical Yearbook of Serbia 2012; CBS (2013): Statistical Yearbook of Repub-
lic of Croatia 2013; SORS (2013): Statistical Yearbook of the Republic of Slovenia 2013, SSO (2014):
Statistical Yearbook of Republic of Macedonia, 2014, Institute for Statistics B&H (2012): FB&H in
figures 2012; Montenegro Statistical Office (MONSTAT) (2012): Statistical Yearbook 2011.
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In the table 1 we can see that more than a half of agricultural land in Serbia is
plough land and gardens, which point out to a high share of areas which can be used for
intensive production of different crops. Besides the areas under plough land and gardens
Croatia has the approximate share of other forms of agricultural land in the total one, as
well as Serbia has. The conclusion is that Serbia and Croatia have a similar structure of
agricultural land. Unlike Serbia and Croatia, which are characterized by a high share of
plough land and gardens, Bosnia and Herzegovina, Macedonia and Slovenia are char-
acterized by a high share of areas under meadows and pastures. The highest share of
meadows and pastures has Montenegro, 8§7.4%. Due to poor configuration of the terrain
and poor quality of soil, the land in all these countries is characterized by high share of
meadows and pastures Those are predominantly hilly terrains, as well as mountainous
terrains which have an effect on a fact that major part in the total agricultural land makes
the areas under meadows and pastures which cannot be used for other purposes, i.e. the
conversion to arable land (especially meadows).

In Serbia the percentage in the total agricultural land under plough land amounts
65.1%. Regarding plough land use (3,294 thousand hectares) the percentage of totally
sown areas (3,067 thousand hectares) in Serbia is 93.1%, of which the largest areas are
under cereals (62.3%), industrial crops (14%), vegetable crops (8.9%) and forage crops
(14.8%). However, there is a part of uncultivated arable land and fallows 7% (2011).
According to calculation in the year 2012 in Serbia were 3,282 thousand hectares under
plough land and gardens, therefore their share in the total used agricultural land amounts
65.0% at the state level. Of the totally sown arable land (3,060 thousand hectares) which
is 93.2%, the largest sown areas are under cereals with share of 62.7%. Comparing the
years 2011 and 2012, there is decrease of areas under plough land, as well as total sown
areas, but areas under cereals increase for 0.4%.

In Croatia in the year 2011, of the total used agricultural area, areas under plough
land amount 67.3%, cereals 64.5%, industrial crops 14.3%, forage crops 14.5%, in total
93.3% of sown plough land and the rest (6.7%) are sown crops in arable land. There is an
increase of arable land in regard to the previous year for 1.2% in 2012, so it is 67.9% in
the totally used agricultural area, and therefore increased also areas under cereals, 67.7%
of arable land (CBS (2013): Statistical Yearbook of Republic of Croatia 2013).

As far as Slovenia in the year 2011 arable land occupies around 36.7% of the total
agricultural land, in the structure of sown areas cereals are 55.8%, industrial crops 7,3
forage crops 31,5%, which is in total 94.6% and the rest (5.4%) are others sown areas.
The calculation for 2012 showed that there was increase of totally sown areas for 4.7%.
However, although there is increase of areas under plough land for 1.7%, their share in
totally sown areas decreases to 35.8%, but the percentage in the structure of sown areas
under cereals increases to 57.3% within the arable land (SORS (2013): Statistical Year-
book of the Republic of Slovenia 2013).

In Macedonia in 2011 arable land had occupied 45.6% of the total agricultural
area, while plough land and gardens had occupied 81.2% of the total arable land. Regard-
ing plough land, cereals occupy 39.3% of area (within totally sown areas cereals occupy
58.8%), industrial crops 6.7%, vegetable 12.3% and crops 8.4%, while 33.3% are nurs-
ery beds, fallows and uncultivated fields. According to statistical data of the Republic
of Macedonia (Statistical Yearbook of the Republic of Macedonia, 2014) the calcula-
tion for the years 2012 and 2013 was showed that there was decrease of arable land for
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around 1.0%. Nevertheless, in 2013 there is increase of sown areas for 1.4% in regard to
2011. As for the percentage share in totally sown areas for the year 2013, cereals occupy
59.8%, which means that there is increase in regard to the previous two years.

In 2011, Bosnia and Herzegovina had 61% of crop acreage in the total agricultural
area, of which 56% are plough land, sown areas within the plough land amounts 50.2%,
of which the largest area occupy cereals 43%, industrial crops 1.0%, vegetable crops
22.4% and forage crops 33.6%. Other crops, fallows and uncultivated fields occupy the
area of 49.7%. Considering that crop acreage in the year 2012 had increased for 3.3%
in regard to the previous year, the share of plough land in the total crop acreage had
amounted 55.1%. Within arable fields cereals occupy 21.7% and in total sown areas their
share amounts 44.1%, which means that there is increase of sown areas under cereals
(SSO (2014): Statistical Yearbook of Republic of Macedonia).

The total agricultural area in Montenegro occupies 515,740 ha, of which plough
land and gardens occupy 24.2% of all crop acreage, while the total sown area within
plough land is 70.3%, of which cereals are 16.1%, industrial crops 0.4%, vegetable crops
58.7% and forage crops 24.8%. Fallows and uncultivated fields occupy 29.7%. The cal-
culation for the year 2012 was shown that the share of plough land in crop acreage
had remained unchanged in regard to the previous year. However, although the share
of total sown area in crop acreage has increased to 71.1% the share of sown cereals
has decreased to 15.7% (Montenegro Statistical Office (MONSTAT) (2012): Statistical
Yearbook 2011.).

Wheat production

Wheat is one of the very important agricultural products due to its multiple uses.
It uses for production of flour, as very important product for baking and food industry, as
well as for the development of livestock production. The price of flour depends directly
on the price of wheat, and thereby also of many final products, primarily bread as a basic
food. In those years when yields are bad, i.e. when the total produced amount is under
the acceptable one, the price of wheat increases which reflects to the above mentioned
products. It is very important role of the state which should intervene in those years with
poor yields, from the stock reserves, which form in a time when yields are good. The
role of the state is also to have an effect on size of production by its measures of agrarian
policy, in order to provide uniformly and stable supply of the market, as well as to have
a positive effect on a phenomenon of more significant decrease of production, as it is the
case in our country (SEEDEV team, 2012)

In Serbia, on approximately 500 thousand hectares produces annually around 2
million tons of wheat. The largest share in Serbia of areas under wheat for the year 2012
had the region of Vojvodina (49.3%), where produces around a million ton of wheat on
the area of 237 thousand hectares. In the year 2013 the percentage share for the region of
Vojvodina was amounted 52.2% of sown areas under wheat in regard to total sown areas
in Serbia. Together with the Belgrade region share (4.9%), Serbia-North occupies sown
area of 57%. Serbia-South occupies 43%, where the region of South and East Serbia has
the percentage share of sown area under wheat of 25.2% and the region of Sumadija and
West Serbia 17.8%.
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At the beginning would be useful to perceive the share of areas under wheat in
regard to the total sown areas. Except for Serbia also data for the ex-Yu countries will be
presented, which will be compared to.

According to the table 2 we can notice that, when it comes to the ex-Yu countries,
Montenegro has the lowest share of areas under wheat in regard to total sown areas. This
percentage is a bit higher than in Bosnia and Herzegovina in comparison to Montenegro,
but much lower in comparison to Croatia, Slovenia and Serbia, where areas under wheat
occupy almost one fifth of the total sown areas. These relations are only regarding the
percentage share and they show the percentage of sown areas used for wheat sowing. In
that way, we can see production orientation of producers and the state regarding some
specific agricultural products production. Factors which affect this are numerous. That is
to say, crop acreage can be used for sowing of numerous crops (maize, oats, barley, etc.)
and choice, i.e. orientation of producers will depend on conditions in which do business
(purchasing price, subsidy, price of seed and fertilizers).

Table 2 Share of areas under wheat in regard to total sown areas in ha and share in % (000 ha)

Countries Years 2008 2009 2010 2011 2012
Wheat-sown area 488 568 493 494 481
Serbia Total sown area 3099 3089 3066 3067 3060
Share in% 15.7 18.4 16.1 16.1 15.7
Wheat-sown area 156 536 180376 | 168 507 149 797 | 186 949
Croatia Total sown area 855416 863023 899 594 892221 903 508
Share in% 18.3 20.9 18.7 16.8 20.7
Wheat-sown areas 35413 34534 31946 29665 34586
Slovenia | Total sown area 180303 175189 170144 168744 171668
Share in% 19.6 19.7 18.7 17.6 20.1
Wheat-sown areas 86 890 88256 79 946 78 588 79 750
Macedonia | Total sown area 424 420 415 415 414
Share in% 20.5 21.0 19.2 19.0 19.2
Wheat-sown areas 19 604 19011 17 282 17 836 18 866
B&H Total sown area 198 192 189 196 195
Share in% 10.0 10.0 9.1 9.1 9.6
Wheat-sown areas 826 846 734 756 773
Montenegro | Total sown area 31317 31886 31025 32 149 32 475
Share in% 2.6 2.6 2.3 2.3 24

Source: Calculations based on data from SORS (2012) Statistical Yearbook of Serbia 2012; CBS
(2013): Statistical Yearbook of Republic of Croatia 2013; SORS (2013): Statistical Yearbook
of the Republic of Slovenia 2013, SSO (2014): Statistical Yearbook of Republic of Macedonia,
2014, Institute for Statistics B&H (2012): FBiH in figures 2012; Montenegro Statistical Office
(MONSTAT) (2012): Statistical Yearbook 2011.

The previous table 2 was also helpful in perceiving the changes in this share for
the period 2008-2012. We can notice that in Serbia the percentage of this share has
constantly decreasing and in the year 2012 it had achieved the level from the year 2008
(15.7%), which meant that there were less areas under wheat in comparison to the total
sown areas. In the year 2012 the production of 1.910,914 tons of wheat was realized on
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481 thousand hectares, which means that production of wheat is for 8.0% lower than the
one realized in the year 2011. However, in 2013 the wheat production had increased to
17.5% in regard to the total sown areas under wheat, wherefore the production of wheat
had increased for 40.8% in regard to the year 2012 and yield per a hectare had amounted
4.8 tons. In Bosnia and Herzegovina this percentage is very stable, unlike Montenegro
where it records a slight decline. In Croatia, this share records small oscillations, but in
2012 it almost was achieved the level from the year 2009 (20.9%) to 20.7%, while there
was increased sown area under wheat for 24.8% in regard to the previous year 2011.
Slovenia had also oscillations in these years, but in 2012 was present increase; it had
achieved the share of 20.1% or for 16.6% more sown areas in regard to the previous year
2011. As for Macedonia, there was a decrease in share of sown areas under wheat. In the
year 2012 the share was for 8.2% lower than in the year 2008 and in 2009 for 9.7%, but
Macedonia was nevertheless in the third place behind Croatia and Slovenia regarding the
percentage share of sown areas under wheat in the last observed year 2012, because there
was an increase of sown areas for 1.5% in regard to the previous year 2011.

Besides the sown areas, which represent the first factor to affect the quantity of
wheat that is going to be harvested during the year, yield per a hectare is maybe even
more important factor. The yield can be defined as the quantity of wheat that has been
harvested, expressed in kilograms or tons per one hectare of sown area. Data on crop
yield are so called a net granary yield of normal humidity, i.e. the yield after deduction of
losses which appear in ripening, harvesting, transporting or threshing season.

Many factors have an effect on the yield, such as: soil quality, seed quality, quan-
tity of fertilizers, method of soil cultivation, etc. Very important factor, besides those
mentioned ones, are also climatic conditions. That is to say, it is very important what
were the weather conditions, if there were enough rainfalls, what was the winter like,
if there was bad weather (natural disasters), as hail, etc. All cited factors determine sig-
nificantly the quantity of wheat which is going to be harvested. In the following table 3
presents data on yield per a hectare in Serbia and the ex-Yu countries.

Table 3. Average yield of wheat per a hectare in tons for the period 2008-2012

Year Serbia Croatia Slovenia Macedonia B&H Montenegro
2008 4.3 5.5 4.5 3.5 3.8 3.4
2009 3.6 5.2 3.9 2.6 3.9 3.6
2010 3.4 4.0 4.8 3.0 2.9 3.3
2011 4.2 5.2 5.2 3.3 3.8 3.2
2012 4.0 5.3 5.4 3.0 3.6 3.2
Average 3.9 5.0 4.7 3.0 3.6 33

Source: SORS (2012) Statistical Yearbook of Serbia 2012; CBS (2013): Statistical Yearbook of
Republic of Croatia 2013; SORS (2013): Statistical Yearbook of the Republic of Slovenia 2013,
SSO (2014): Statistical Yearbook of Republic of Macedonia, 2014, Institute for Statistics B&H
(2012): FBiH in figures 2012; Montenegro Statistical Office (MONSTAT) (2012): Statistical
Yearbook 2011.

In the table 3 were given data for five years, which is sufficiently long period to
eliminate differences in yield, occurred due to influences of different weather conditions.
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Considering that each year the ratio in yield is almost the same, there was calculated the
yield for that period, owing to easier comparison. According to the presented average
yield for five years, the highest yield per a hectare has Croatia and follows Slovenia.
In comparison with them, Serbia lags behind significantly, but it has a higher yield in
regard to Bosnia and Herzegovina, Montenegro and Macedonia. Reasons that can lead
to differences in yield are numerous. Owing to similar soil configuration and climatic
conditions, the greatest impact to the yield has the quantity of fertilizers and the method
of soil cultivation.

Since the yield per a hectare in that period was rather homogenous, this means that
totally produced quantity of wheat reduces constantly. In case that needs for wheat stay
at the same level, and the production decreases, it will first of all decrease export and
then also forming a higher price of this product on the market, which further affects the
increase of prices of other products.

Wheat production in the world in 2008/2009 had recorded a top production of
682.7 million tons on the area of 225.0 million hectares, which was the second largest
yield in the world. However, in 2009/2010 the production of wheat was decreased for 5.3
million tons (677.4 million tons) in regard to the previous top production of wheat. The
wheat production was decreased in USA (from 68.0 to 60.3 million tons), Canada (from
28.6 to 26.5 million tons), Russia (from 63.4 to 61.5 million tons) and Ukraine (from
25.3 to 21.1 million tons) and was increased in China, India, Australia and Kazakhstan.
Within the European Union the biggest producer of wheat is France with annual produc-
tion of over 36 million tons, than follow Germany with 25 million tons, Great Britain
with 15 million tons, Poland 9 million tons, Romania 6 million tons, and Denmark and
Hungary with over 5 million tons.

Maize production

The areas favourable for growing maize in Serbia are plough land in lowland areas
(around 70%) and 30% in highland and mountain areas; in our conditions, production of
maize is of great significance. Maize is a crop which is the most important for livestock
feeding. It uses in all branches of livestock in specific phases of livestock feeding. In
Serbia and the other ex-Yu countries too, orientation to maize production has always
been very represented in agricultural cooperatives, as well as the individual producers.
Individual farmers decide in most of the cases for maize or wheat sowing, while other
crops (oats, barley, rye, sunflower, etc.) are less represented. With over 1.2 million sown
hectares in Serbia maize has been the most represented crop in production structure,
while it participates with 42.1% in total sown areas under cereals. Significant domestic
and foreign demand for maize is one of the reasons for such large sown areas. Besides,
it also affects development of market chains and safe sale. Availability of mechanization
and labor, poor investments for storing on their own farms, favorable climatic conditions
for this production, as well as the fact that it belongs to a group of crops which contri-
bution in forming the reimbursement margin of a husbandry is higher than its share in
optimal structure of sowing (Todorovi¢ and Muncan, 2009).

When it comes to areas under maize, the share is pretty constant, unlike wheat
where there are significant oscillations. Areas under maize have been a homogenous year
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in year out; there were not significant aberrations in any of the years. In the observed
period from 2008 to 2012 we cannot see more significant changes, in the whole period
the share of areas under maize was homogeneous, with negligible oscillations.

In this case, more interesting data than the change of share is a size of that share
in some countries. It is interesting that almost a third of sown areas in Croatia are the
areas under maize. It follows that Croatian producers are very much oriented toward
maize production. In Slovenia the share of these areas is also high, but significantly
lower in comparison to areas in Croatia. The same is with areas in Bosnia and Herzego-
vina, where the areas under maize are twice as much as the areas under wheat. Serbia,
for example, has a significantly higher share of these areas (42.1%) in comparison to all
previously mentioned countries in the last observed year (Table 4).

Table 4 Share of areas under maize in regard to total sown areas (in 000 ha)

Countries Years 2008 2009 2010 2011 2012

Maize-sown area | 1277 1211 1235 1262 1288

Serbia Total sown area 3099131 | 3089 3066 3067 3060
Share in% 41.2 39.2 40.3 41.1 42.1

Maize-sown area | 314062 |29691 29676 29676 299161
Croatia Total sown area 855416 |863023 |897416 892221 903508
Share in% 36.7 34.4 33.1 33.1 33.1
Maize-sown area | 43698 38611 36433 40185 39166
Slovenia Total sown area 180303 | 175189 | 170149 168744 171668

Share in% 24.2 22.0 21.4 23.8 22.8

Maize-sown area |31582 |32737 (28644 29 390 29198
Macedonia | Total sown area (286) (293) (277) 277) (276)

Ucesce u %

Share in% (11.0) (11.2) | (10.3) (10.6) (10.6)

Maize-sown area | 50023 48685 | 46714 48620 48558
B&H Total sown area 198056 | 19200 | 189164 196925 196799

Share in% 25.2 25.3 25.0 25.0 25.0/24.6
Maize-sown area | 2712 2664 2734 2798 2798

Montenegro | Total sown area 31.317 [31.886 |31.025 32.149 32475
Share in% 8.7 8.4 8.8 8.7 8.6

Source: Calculation of authors according to data from SORS (2012) Statistical Yearbook of Ser-

bia 2012; CBS (2013): Statistical Yearbook of Republic of Croatia 2013; SORS (2013): Statisti-

cal Yearbook of the Republic of Slovenia 2013; SSO (2014): Statistical Yearbook of Republic of

Macedonia, 2014, Institute for Statistics B&H (2012): FBiH in figures 2012; Montenegro Statis-
tical Office (MONSTAT) (2013): Statistical Yearbook 2012.

The areas sown with maize in the last observed year (2012) in Serbia are for 2%
largest than in the past year, however, the production of maize was for 45.5% lower than
in the year 2011, so the yield per a hectare was also lower and it was amounted around
3.0 t/ha. According to the SO RS data for the year 2013 we come to the results which
point out to decrease of share of areas sown with maize for 7.3% in regard to the previous
year. In regard to total sown areas of 3,054 thousand hectares, the share of sown areas
under maize was 39.1%, or close to the average in 2009. Within the sown areas under
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cereals the share of maize is 62.2% in the year 2013. Around 800 million tons of maize
produce in the world, while Serbia takes 10" place in the world regarding maize produc-
tion, and in Europe it is in sixth or seventh place.

Table 5. Average yield of maize per a hectare in tons for the period 2008-2012

Year Serbia Croatia Slovenia Macedonia B&H Montenegro
2008 4.8 8.0 7.3 4.0 4.6 3.6
2009 5.3 7.4 7.8 4.7 4.9 3.8
2010 5.9 7.0 8.5 4.5 4.4 3.8
2011 5.1 5.7 8.7 4.3 4.2 4.2
2012 3.0 4.3 7.1 4.0 3.0 3.2
Average 4.82 6.48 7.88 43 4.2 3.7

Source: SORS (2012) Statistical Yearbook of Serbia 2012; CBS (2013): Statistical Yearbook of
Republic of Croatia 2013; SORS (2013): Statistical Yearbook of the Republic of Slovenia 2013,
SSO (2014): Statistical Yearbook of Republic of Macedonia, 2014, Institute for Statistics B&H
(2012): FBiH in figures 2012; Montenegro Statistical Office (MONSTAT) (2012): Statistical
Yearbook 2011.

According to the calculation of the average yield of maize per a hectare (Table 5)
for the observed period (2008-2012) we can notice that Slovenia is on the first place with
round 7.9 t/ha, although there are specific oscillations in hectares of sown areas, but yields are
higher. The second one by the yield average is Croatia which has around 6.5 t/ha of maize. In
the year 2013, on 290,000 hectares, was produced 1,914.000 tons of maize in Croatia, which
is 47% more than in the previous year, which show data of Croatian Bureau of Statistics on
areas and production of cereals and other crops. According to the same source the realized
average production of maize per a hectare in 2013 was amounted 6.6 tons, which was much
higher yield than in 2012, when it was amounted 4.3 t/ha, although there was for 3% less
sown areas under maize. Serbia is in the third place (4.8 t/ha) regarding the average yield of
maize for the observed period. In the year 2010 maize in Serbia had yieled a bumper crop
with over seven million tons of yield (7,207.191) on 1.23 million hectares, when the yield
was highest, 5.9 t/ha (SORS, 2011). If we observe by the regions in regard to the Republic
of Serbia the share of sown areas under maize (2013) is the largest in the region Serbia-North
with 62%. Here belong the Belgrade region with 4.5% (with a yield of 4.1 t/ha) and the region
of Vojvodina with the largest share of 57.5%, which has the largest share of 5.8 t/h of maize.
Then follows Serbia-South with the share of 38%, where the regions of Sumadija and West
Serbia participate with 20.7% and the yield per a sown area of 4.1 t/ha and the region of South
and East Serbia which takes part with 17.3% and the yield of 3.4 t/ha.

Macedonia with 4.3 t/ha and Bosnia and Herzegovina with 4.2 t/ha have approxi-
mately the same average yield of maize per a hectare in the observed period. Montenegro
has the lowest average and it amounts 3.7 t/ha (table 5). That is why they are the most
important buyers of maize from Serbia. Most of the Serbian maize surpluses end on the
European Union market, then in the surrounding countries, as Bosnia and Herzegovina,
Macedonia, Montenegro and Albania, even on the markets of South Korea and Japan.

In the season 2012/2013, world stocks of maize, according to the United States
Department of Agriculture, had decreased for 11% in regard to the level in 2011/2012 to
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the lowest level in six-year-lasting period, primarily due to drought in the U.S.A., as well
as for 2.6% less maize in the European Union. Nevertheless, the European Commission
had reduced prognosis for maize yields in the European Union in the year 2012, after the
great heat and little precipitation in South-East Europe in August and in the beginning
of September. The projected decline in yields of 20% in the EU was a consequence of a
great decline in yields in Hungary, Bulgaria, Romania and Italy.

Maize as a crop grows mostly in the United States of America. For the period
2013/2014, the International Grains Council has increased a global prognosis of maize
production for three million tons to 945 million, or for 10% in regard to the period
2012/2013, regarding that there was a increase of maize production in the U.S.A. (Wwww.
agrarije.com, visited on 26" February 2015).

Problem of agricultural production in Serbia

Besides land, as a basic factor of agricultural production, significant factor are also
employees in agriculture as well as an agricultural inventory. That is to say, a good land
is a precondition of high quality and productive production, but it is not the only one. By
a correct cultivation the use of high quality fertilizers in sufficient quantities and by apply
of modern knowledge considerably affect the yields. As for the first condition, Serbia has
a high quality land. In central Serbia land can be characterized as land of medium quality,
while land in Vojvodina is extremely fertile. However, when it comes to other factors, the
problems appear in form of decreasing a number of employees in agriculture, poor working
conditions, bad agrarian policy of the state and many other factors which have an effect
on decreasing orientation of people toward agricultural production. Incomes which can be
realized in other activities have been usually higher than in agriculture, and it also has an
impact. Decrease of employees in agriculture has been mostly caused by a decreasing num-
ber of rural population, which have been carriers of agricultural production, and it also had
affected the average age of people (over 60 years of age), as incapable to work. Decreasing
a number of rural populations could not be a problem per se if development of agriculture
is on a higher level. In countries where there is a high share of areas cultivated by big land-
owners and agricultural organizations and where has been applied modern mechanization,
there is a low share of employees in agriculture. Regarding that in our country dominate
individual producers and households, decreasing number of employees in agriculture also
means decreasing of agricultural production. As for mechanization which uses in agricul-
ture, it decreases, especially in the last years, while mechanization is quite obsolete and
therefore inefficient. Investments in mechanization are minimal, and the reason is a high
price of mechanization and poor support of the state to agricultural producers in the amount
of subsidies for purchasing new mechanization, on the other hand. We also know that high
quality mechanization is a precondition of productive and competitive production.

It is well known that the quantity of fertilizers and active substances which use per
1 ha of arable land affect directly, as on the quality of soil (reduction of weed, increase
of fertility), as well as on yields. Satisfying consumption of fertilizers and preparations
per 1 ha is only present in bigger agricultural organizations, which have more financial
resources. Regarding individual producers, they have lower consumption of fertilizers.
In that sense, the role of the state is very important.
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It means that, besides soil, the employees in agriculture, mechanization and use of
fertilizers and active substances are the factors which substantially determine the quality
of a product and yield, and therefore was paid attention to them. Finally, it is important
to mention one factor on which cannot be influenced, and those are weather conditions.
An agricultural producer has to do everything that is in his power to provide conditions
for high yields, but weather conditions will judge and this is when a man is powerless.

Conclusion

In previous presentations were mentioned the most significant characteristics of land
capacities in our country and methods of their use. There can be noticed that the structure
of agricultural land is constant, which is logical too, because this value is tardily variable.
That is why the structure analysis wasn’t done for longer time period, because there were
no significant changes. Opposite to it, a comparison of the structure between the countries
is much more interesting. A difference in structure among the countries could notice, and
causes were discussed. Since the scope of work was limited, there was impossible to make
more detailed analysis of overall agricultural land structure, but an accent was put on the
structure of plough land (first of all, because they occupy the largest area). Within the
plough land, there was analysed in detail the production of wheat and maize, as products
with the highest share in agricultural production. There was useful to compare the share
of these areas with those in the surrounding countries. Very interesting and useful were
data on yields per a hectare of sown area. When yields are concerned, it is noticeable that
Serbia lags behind Croatia and Slovenia. Although they have no more fertile land than
Serbia has, on the contrary, those countries manage to realize higher yields. The reasons
are higher investments in agriculture. High quality soil cultivation, good preparation of
soil before sowing, applies of high quality fertilizers and seeds etc. leads to yield increase.
Anyhow, Slovenia is well known by high subsidies for agricultural producers. Investments
in modern production and good agrarian policy have affected circumstances that, e.g. yield
of maize in Slovenia be almost double than in Serbia. Even more interesting data are those
on maize yield in the European Union countries (Belgium 12, Germany 9.8, Austria 8.7,
the Netherlands 13 tons per a hectare, etc.). Stagnation of Serbia is significant. As it was
already mentioned, soil fertility is the most important factor, and Serbia has very fertile
land, especially Vojvodina (“Breadbasket of Europe”). Thus, the problem lies in a proper
utilization of land. The role of the state is very important here. By the agrarian policy meas-
ures, investments in agricultural production and adequate subsidizing of this production,
the state can have an effect on its development and increased competitiveness. In the final
part of the paper were mentioned the basic problems of this production nowadays and in
that way could perceived which were the main aspects of agricultural production where
should be reacted. It is evident that there must work on these problems resolution and that
good agrarian policy at the state level is inevitable. Agriculture used to be one of the most
significant activities in Serbia, while in that period had produced sufficient products, as for
local needs, as well as for export. As it was already said, the land is maybe the most impor-
tant capacity in agriculture and it is necessary to use those capacities in the best possible
way. Thus, Serbia has the capacities for high quality agricultural production, but it remains
to be seen whether these capacities will be used in the right way.
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