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Abstract

The objective of this paper is to show and compare the production of
maize and wheat in Serbia from 2007 to 2016. This paper presents an analysis
of the production of maize and wheat in the Republic of Serbia, by applying the
method of comparison and using the data on previous years and comparing
them with the 2016 data. The data are available on the website of the
FAOSTAT statistical database and on the website of the Statistical Office of the
Republic of Serbia (RZS), which were used for comparison and analysis. The
record year when it comes to the harvest of maize was 2014, in the period from
2007 to 2016, with its production over 7.951.583 tonnes. The highest
production of wheat was in 2016, and it amounted to 2.884.537 t. The year
2016 recorded the highest production of wheat in the last decade while corn
advanced in comparison to the previous year, the best production having been
achieved in 2014. We can say that, as far as production is concerned, the
situation is improving with minor fluctuations.
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Introduction

Compared to all other agricultural crop species in Serbia, wheat and
maize are grown the most. Wheat is sown in Serbia in the area of 500,000 ha,
while maize covers the area of about 1,000,000 ha, with greater or lesser
variation. In 2016, Serbia took the 18" place in terms of total maize production
in the world according to the FAOSTAT data, whereas Serbia is not among the
top 20 countries when it comes to wheat production. Over 70% of the world
population consumes wheat bread. Wheat bread is a high-calorie food (9,000 J),
with a high content of proteins 16-17%, carbohydrates 78% and fats 1-1.5%.
The most important indicator of wheat quality is the quantity and quality of
proteins in wheat grains.

The international standard of protein content in grains is 13.5%.
However, the protein content considerably varies depending on the region
(climate, soil) and fertilization. The wheat grown in the east and the south has a
higher protein content than the wheat grown in the western and northern
regions (Todorovi¢ et al., 2003). In order to maximize the yield, semi-dwarf
wheat genotypes are increasingly grown in Serbia, as well as around the world
(Grcak et al., 2017). Corn (maize) is the most important crop species in Serbia,
and in recent years, it has been the main export product of this country. Corn is
used in human nutrition, domestic animal feed, and in industrial production.
The Republic of Serbia participates with about 1.5% in the world’s corn export.
For example, in 2013 the export value of corn totalled 210,724 dollars
(Zlatanovi¢, 2016). It is particularly important when it comes to corn seeds,
especially the so-called high category seeds which include inbred lines. New
varieties or hybrids are the cheapest innovations in agriculture, because they
comprise about 50% in the yield, and only up to 5% in the costs, with price of
breeding and seed production calculated in (Hojka and Kumbari¢, 2011).

When it comes to the average yield of wheat in Serbia, it is 4.53 t/ha,
while it amounts to 5.77 t/ha in the EU, 3.14 t/ha in the US, 2.54 t/ha in Russia,
and 1.97 t/ha in Australia. Serbia participates with 0.26% in the total planted
area under wheat in the world, and with 0.36% in the total yield of the world’s
wheat, which implies realistic possibilities of Serbian impact on global wheat
production and price movements in the world. Serbia is at the 17" place when it
comes to wheat production in Europe (Zita Srbije, 2017).

Wheat, along with maize and rice, underpins the world’s food supply,
providing 44% of total edible dry matter and 40% of food crop energy
consumed in developing countries (Lantican et al. 2005).
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Maize is nowadays one of the most widely grown crops, and it is
cultivated from the equator to the approximately 50° north and south, and at an
altitude starting from the sea level to 3000 m above sea level (Morris, 2002).

Although maize is cosmopolitan in nature, it is the major staple food of
several countries of Latin America, Eastern Africa, Central America and South-
east Asia including China (Christensen, 2002).

One of the most sensitive crops to drought is corn, regardless of the fact
that it is a plant with high speed photosynthesis and a relatively low rate of
transpiration. In Serbia, drought has significantly affected the reduction of grain
yield in maize, especially in the last decade. Therefore, the main breeders’ task
is to create the maize tolerant to drought so it could successfully cope with
negative consequences of global warming (Andelkovic et al., 2012). Global
climate change is evident in the Republic of Serbia and is confirmed by a large
number of observations.

Average global temperature has increased by 0.8°C relative to the pre-
industrial period, and by more than 1.5°C in Belgrade since the measurements
started in 1888. The highest growth was actually recorded after 1970 and the
last decade was the hottest so far (Pejanovic, 2016).

The aim of this study is to show and compare the production of wheat
and maize in Serbia from 2007 to 2016.

Material and Methods

In order to determine which direction the production of maize and
wheat in Serbia has taken in the past decade, we have used the data available on
the FAOSTAT website.

Given that the 2017 data were not available on the website during the
writing of this paper, the data we collected refer to the period from 2007 to
2016. These data gave us insight into the harvested area and total yield in the
previous years (Table 1).

We also collected data from the Statistical Office of the Republic of
Serbia (RZS) for the period from 2007 to 2016 (Table 2) in order to determine
whether there are differences between the two sources.

After collecting and sorting the data, we performed an index
comparison of the data and determined how much the production of maize and
wheat in previous years differed in relation to 2016.
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Tab. 1.

The harvested area and total yield of maize and wheat according to the data
available on the FAOSTAT website

Tooicrvesena nospuiuHa U yKynad npuHoc KyKypysa U nuleruye npema
nooayuma npucymuum Ha unmepuem aopecu FAOSTAT-a

. Maize - Wheat -
Maize - area . Wheat - area -
Year production production
harvested (ha) harvested (ha)

(tonnes) (tonnes)
2007 1.201.832 3.904.825 559.257 1.863.811
2008 1.273.910 6.158.120 487.399 2.095.400
2009 1.208.640 6.396.262 567.654 2.067.555
2010 1.223.579 7.207.191 484.205 1.630.404
2011 1.258.437 6.479.564 493.006 2.076.237
2012 976.020 3.532.602 603.275 2.399.225
2013 980.334 5.864.419 631.640 2.690.266
2014 1.057.877 7.951.583 604.748 2.387.202
2015 1.010.227 5.454.841 589.922 2.428.203
2016 1.010.097 7.376.738 595.118 2.884.537

Tab. 2. The harvested area and total yield of maize and wheat according to the data

available on the RZS website

THooicwesena nospwuna u yKynam npuHoc KyKypy3d U RuleHuye npema

nooayuma npucymuum na unmepuem aopecu P3C

. Maize - Wheat -
Maize - area . Wheat - area .

Year harvested (ha) production harvested (ha) production

(tonnes) (tonnes)
2007 1.201.832 3.904.825 559.257 1.863.811
2008™ 1.273.908 6.158.122 487.399 2.095.403
2009 1.208.640 6.396.262 567.654 2.067.555
2010 1.223.573 7.207.191 484.242 1.630.546
2011 1.258.437 6.479.564 493.006 2.076.237
20127 976.021 3.532.602 603.275 2.399.224
20137 980.334 5.864.419 631.640 2.690.266
20147 1.057.877 7.951.583 604.748 2.387.202
2015™ 1.010.227 5.454.841 589.922 2.428.203
2016™ 1.010.097 7.376.737 595.118 2.884.537

Source: RZS

*1 http://publikacije.stat.gov.rs/G2010/Pdf/G20102002.pdf
*2 http://publikacije.stat.gov.rs/G2012/Pdf/G20122007.pdf
*3 http://publikacije.stat.gov.rs/G2015/Pdf/G20152016.pdf
*4 http://publikacije.stat.gov.rs/G2017/Pdf/G20172022.pdf
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Results and Discussion

By analysing the collected data, we were able to notice that the
fluctuations in the total production of maize were more expressed in relation to
the total wheat production in the past decade (Graph 2). This can also be seen in
the data relating to the harvested area (Graphl) in the 2007-2016 period.
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Graph 1. Harvested area under maize and wheat for the given
period of time according to the FAOSTAT
THoorcrvesena nospuiuna KyKypy3a u nuleruye 3a 0amu
nepuoo, npema FAOSTAT-y

Based on the data shown, we can determine when Serbia had the largest
cultivated area under maize and wheat and what the exact values were. In 2008,
Serbia had 1,273,910 ha of harvested area under maize, which was the
maximum in relation to all the years in the period from 2007 to 2016. However,
the minimum was reached in 2012, when Serbia merely had 976,020 ha of
harvested area under maize.

As for wheat, based on Graph 1, we can conclude that it was grown to a
much lesser extent in Serbia, compared to maize. In 2013, Serbia reached the
maximum value in terms of the harvested area under wheat.
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This value was 631,640 ha. The minimum value of the harvested area
under wheat was registered in 2010 and it amounted to 484,205 ha.
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Graph 2. The maize and wheat yields in Serbia for the given period
of time according to the FAOSTAT
Ipunoc xyxypysa u nuwenuye y Cpouju 3a oamu
nepuoo, npema FAOSTAT-y

By comparing these data, we can conclude that the area under maize
decreased in relation to 2007, while the area under wheat increased slightly.
When it comes to the yields achieved, greater oscillations can again be
observed in maize, while the yield of wheat had a relatively stable increase after
2010. The highest yield of maize was registered in 2014, when it amounted to
7,951,583 t, while the lowest yield was registered in 2012, when it reached
3,532,602 and when the area under this crop was the smallest in the period from
2007 to 2016.

Wheat achieved the highest yield in 2016, when it amounted to
2,884,537 t. The lowest yield of wheat was registered in 2010, when the
harvested area was the smallest and the yield reached 1,630,404 t.
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An index comparison of production- related data collected from the
FAOSTAT and the Statistical Office websites was carried out (Graph 3, Graph
4, Graph 5 and Graph 6). The index comparison was performed according to
the 2016 data, when the total yield of maize was 7,376,738 t and the total yield
of wheat was 2,884,537 t and that year was used as zero value.

The yield of cereals, e.g. corn, is largely dependent on weather
conditions, fertilization, hybrids, the corn cultivation system (monoculture,
two- and three-field system), irrigation (Latkovi¢ et al., 2009; Gosi¢-Dondo,
2014; Osti¢ and Radanovi¢, 2012).

In addition to these factors, the achievement of higher yields, better quality
and adaptation to various environmental conditions are influenced by grain
refinement (Knezevi¢ et al., 2016; Jockovic¢ et al., 2009; Palaversi¢ et al., 2012).

By comparing the data presented in the graphs (Graphs 3 and 4), we can
conclude that there are no major differences between the FAOSTAT data and
the RZS data.

According to the FAOSTAT and RZS data, we can see that the maize
production in 2007 was 47.07% lower than in 2016. In 2008, according to the
FAOSTAT data, the total production was 16.52% lower than in 2016, and the
same is evident from the RZS data. The data for the period from 2009 to 2016
vary to a very small extent, e.g. by 0.01% in 2013. In 2010, maize production
was very similar to the production in 2016, with better production by only 2.3%
even though the harvested area was bigger in 2010.

Based on the graph, we can conclude that in 2012, when the lowest total
yield was harvested, the production was around 52% lower compared to 2016
and harvested area was the smallest. The maximum total yield of maize in the
monitored period was achieved in 2014 and was by 7% higher than the total
yield in 2016. In that year the harvested area was slightly bigger and measured
1,057,877 ha, while in 2016 harvested area was 1,010,097ha.

As for the index comparison of data relating to the wheat yield, very
minor deviations between the FAOSTAT data and the RZS data can also be
noticed. According to the FAOSTAT and RZS data, the yield in 2016 was
by 35.39% higher than the yield in 2007.

The data regarding the minimum and maximum values have
remained relatively the same in both sources. The lowest total production of
wheat was registered in 2010 and it was around 43% lower than the
production in 2016. The best result was accomplished in 2016 when the
production of wheat was measured at 2,884,537 t.
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Production of maize
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Graph 3. Index of maize production compared to 2016
according to the FAOSTAT data.
Hnoexc npouzsoore kykypysa y ooHocy na 2016. cooumny
npema nodayuma FAOSTAT-a
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Graph 4. Index of maize production compared to 2016
according to the RZS data
Hnoexc npouszeoore kykypysza y oonocy Ha 2016. 200uny
npema nooayuma P3C
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Production of wheat
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Graph 5. Index of wheat production compared to 2016
according to the FAOSTAT data.
Hnoexc npouzsoore nuernuye y oonocy Ha 2016. 200uny
npema nooayuma FAOSTAT-a
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Graph 6. Index of wheat production compared to 2016
according to the RZS data.
Unoexc npouzsoome nuenuye y oonocy na 2016. 200uny
npema nooayuma P3C

Agro-knowledge Journal, vol. 19, no. 3, 2018, 199-210 207



Conclusion

Based on the data presented and the index comparison, it can be
concluded that the wheat production in Serbia has been rising slightly,
especially since 2010, when the minimum for the entire research period was
achieved. These results are promising, as well as the results that show that the
area under this crop has been gradually increasing. Maize, on the other hand,
had more fluctuations when it comes to the yield and harvested area. However,
the results achieved in 2014 and 2016 are a good indicator that the total yield
could be increased even though the area under maize was significantly smaller
in this period than the area in the period from 2007 to 2011.
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Kommaparyja npousBoame KyKypy3a u nienute y Cpouju
y nepuoay 2007-2016

Munocas qualcl, Hparan qualcl, [parana quaKl,
Muposby0 Axcuh?, Bepa Bexuhi?, Mapko Axcuh?,

1YHu6ep3umem y Hpuwmunu, Ilomonpuspeonu gpaxyrimem, Jlewax, Cpbuja
zl[eHmap 3a cmpua scuma, Kpaeyjesay, Cpouja
3H0/b0npu6pe()Ha anomexa - Aepoakca, Huw, Cpbuja

Caxerak

[Mws paga je mpukasaTd W YHNOPEAWTH NPOHM3BOIBY KYyKypy3a H
mmenntie 'y Cpouju y nepuoxy 2007-2016. OBaj pan mpencraBiba aHAIU3y
NpOM3BOJKEe KyKypy3a M mmienHunie y Penmyomumm CpOuju, myrtem MeTtona
KOMITapalyje mojaTaka u3 NpeTXOoJIHUX roJuHa ca nojanuma 3a 2016. ronuny.
OBu mojany, KOPHIITEHH 3a KOMIIApalujy M aHaiu3y, JOOCTYIIHH Cy Ha
unrepHer crpanuuu FAOSTAT cratuctuuke Oa3e mojaTaka M Ha MHTEPHET
cTpaHuuu cratucTudkor 3aBofa Pemy6iuke Cpouje (PC3). Kana je y nuramy
Oepba Kykypysa, pekopana roauna y nepuoxy 2007-2016 je ouma 2014., ca
YKYITHOM IIPOM3BOJKOM KyKypy3a oxa mnpeko 7,951,583 Ttona. Hajseha
npou3Boma meHuie ouna je 2016. rogune, ca ykymHo 2,884,537 tona. Y
2016. roguHM 3a0MJbeXKeHa je HajBeha MPOM3BOJMA IMIICHUIIE Y TOCIbEIH0]
JIEIICHHjH, JIOK je HajBeha mpou3Boima KyKypy3a 3aduibexena y 2014. ronunu.
Kana je y nutamy yKynHa Mpou3BOAKa, MOXeE ce pehH J1a MOCTOjU TEeHACHIIH]ja
pacta ca MambKM (aykTyarjama.

Key words: kykypy3, miieHuma, npou3Boama, Cpouja.
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