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SUMMARY

Wheat is, in quantity, the third largest crop produced in the world and
therefore contributes greatly to the world economy both globally and in Serbia
and Bosnia and Herzegovina - B & H. With wheat, worldwide it is sowing about
2.20 million ha annually and in Republic of Serbia wheat cultivated in 588.820
ha. The present trial was carried out to study the growth rates of yield, production
and market of wheat in B & H. During the period 2010-2016, wheat was sown of
Bosnia and Herzegovina on 63606.30 ha. There is trend in increasing of areas
under wheat with a rate of 0.99% per year and, it varies. Average yield of wheat
during the monitored period was 3.58 t ha'. Average export of wheat in the
tested period was 41750 t and had a tendency to increase with a rate of 25.67%
and variation (CV = 104.41%) while average import of wheat was 398750 t and
had a tendency to increase with a rate of 0.82% and variation (CV = 10.37%).
The highest import was achieved in 2016 (398750 t) and the lowest in 2013.
External trade of agro-industrial products and trade liberalization implies the
necessity of raising the technological level of production, productivity, efficiency
and application of marketing management.
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INTRODUCTION

Wheat (Triticum aestivum L.) is the oldest and most widely cultivated
species to which the human race is grateful for its development and civilization.
Wheat belongs to the order Poales, family Poaceae, genus Triticum. Wheat is an
old crop grown more than 10,000 years ago in Iraq, China and Egypt, then about
5,000 years later it began to be grown in the eastern part of Europe. Wheat is part
of the staple diet in every country in the world because of its high nutritional
value, rich in carbohydrates and proteins, making it an extremely nutritious.
Wheat is a food source for over seven billion of people and is a major food item
in many countries of the world (Pavi¢evi¢, 1991; 1992; Popovi¢, 2010).
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With the globalization, the agricultural sector is opened up with the new
avenues, especially for food grains enterprises. The cereal crops are of vital
importance not only in providing nutritional support but also earning additional
income. Among the cereal, wheat is considered as “staple food’s grain” in the
country (Asodiya Pinakin, 2014). It is grown all over the world for its highly
nutritious and useful grain, as one of the top three most produced crops, along
with maize and rice. It is used in the production of bread, biscuits, feeds,
confectionary, etc. Wheat obviously took a very important place in international
trade. Today, it is the basic food for over 70% of the country's population (7.8
billion). Wheat bread with a nutritive, vitamin and energy value of 8,500-9,400
joules is more nutritious than the bread of other types of grain, as it contains 70-
78% of carbohydrates, 12-17% of total proteins, 1.2-2.5% of oil, 0.5-2.0% of
mineral salts (most salts of Ca, P, Fe) is rich in vitamins B (B;-thiamine, B,-
riboflavin and PP (nicotinamide). Besides flour, significant by-products of wheat
grains milling are wheat germs rich in easily digestible proteins and high-quality
edible oil and are used to prepare baby food and certain treats (Rakasc¢an et al.,
2019). The quality standards are as follows: 13% moisture, 76 kg hectolitre mass
and 2% impurity. Wheat is divided into five classes: Premium: > 15% protein
and hectolitre mass 80 kghl™; I. Class: 13.5-14.99% protein, hectolitre mass 78
kghl™: 11. class: 12-13.49% protein and hectolitre mass 78 kghl™; Class I11: 10.5-
11.99% protein and hectolitre mass 74 kg hl™'; 80 kghl™); Class 1V: <10.49%
protein and hectolitre mass <74 kg hl™ (Popovi¢, 2010).

Worldwide, wheat accounts for about one-third of the sown cereals area, or
about 26%. Wheat adapts well to the climate and soil, and has many spicies and
varieties; there are, also, winter and spring wheat, so it is grown almost all over
the world and is included in the euro-types. The best conditions for growing
winter wheat are between 30 ° and 50 ° north latitude. Conditions for growing
wheat north to 60 ° and south to 16 ° north latitude are less favorable (Pedrotti,
2003). Spring wheat has much shorter vegetation than winter wheat, and is more
resistant to drought and high temperatures, so it is more suitable for growing in
the northern parts(45 ° - 67 ° north latitude), where such conditions prevail. The
richest countries are the largest exporters of wheat, and it is very important for
the economy. Due to the large income that is generated from wheat, many
countries try to produce their own wheat so that they do not have to import it
(Popovi¢, 2010). Climate, soil and yield are inextricably intertwined in natural
environments and should therefore be adjusted in order to produce profitable,
high-quality food (Maksimovi¢ et al., 2018). The success of production depends
on genotype, climatic factors, soil and cultivation technology. For successful
production, it is necessary to select high-yielding stable genotypes, adequate
locality and to apply the correct cultivation technology. The most important
climatic conditions are heat, light and water. Before the start of production, an
analysis of the soil quality must be done. If the soil is poor with nutrients, extra
nutrition of cultivated crops is in need. To take advantage of the high production
potential of modern varieties, we must provide them with 150 kg of nitrogen and
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100-120 kg of phosphorus and potassium per hectare. Wheat uses microelements
and macroelements for its growth and development. Macro-elements are nitrogen
(N), phosphorus (P), potassium (K), calcium (Ca), sulfur (S) and magnesium
(Mg) (Popovi¢, 2010; Vukadinovi¢ and Berti¢, 2013).

The yield per unit area is the result of the action of factors of variety in
interaction with environmental factors. The yield is largely dependent on the
genetic potential and considerably vary primarily as a result of agro-ecological
conditions during the growing season (Popovi¢ et al., 2011; Peki¢ et al., 2017a;
2017b; Terzi¢ et al., 2018; Peki¢ et al., 2019). For high yield and grain quality, it
is necessary to adopt nitrogen by plants during the whole vegetation period.
Understanding the fertilization, liming and rainfall effects have been a
continuous endeavor toward improving farming technology and management
strategy to reduce the negative impacts of these factors and to increase

The two sides of agricultural constraints are production and marketing.
From production side, smallholder farmers, particularly in developing country
encounters multiple biotic and constraints abiotic such as inadequate planting
material, pests and diseases, poor access to improved germplasm, low labor
productivity and unreliable climatic conditions and from marketing side low
market price, poor marketing infrastructure, low market integration, and this has
led to low agricultural productivity and low supply of agricultural products on the
market (Birachi et al., 2011). HLs shows that an effective, excellent, integrated
and responsive market that is marked with good performance is of crucial
importance for optimal allocation of resources and stimulating households to
increase output (FAO, 2003).

In Serbia, the volume of wheat production and consumption is steadily
increasing, over the last two decades (Popovi¢, 2010). The aim of this study was
to analyze wheat production in Bosnia and Herzegovina and suggest
improvement productivity, efficiency and application of marketing management.

MATERIAL AND METHODS

This paper analyzes the wheat production parameters in the world during
the period from 2010 to 2016. The research is based on the available data already
existing in related statistical publications. Data from FAO 2018 were used, http://
faostat.fao.org / and Statistical Yearbook, B&H. For the calculation of the yield
and the size of the area, we used a basic statistical method comprising of the
following:
-for calculation of variation degree of area size and yield coefficient of variation

(CV) was applied in equation:
Cy=b-100/ X
-movement of occurrences was calculated using an exponential trend in equation:
Yt=a-b*.
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RESULTS AND DISCUSSION

Meteorological conditions

Meteorological conditions were recorded high variability during year. In
addition to the necessary reserve for the spring part of the vegetation, winter
precipitation greatly influences the distribution of easily accessible nitrogen in
the soil (Peki¢ et al., 2017b, 2019; Popovi¢ et. al., 2011; Terzi¢ et al., 2018).
This study was conducted over a ten-year period in the Bosnhia and Herzegovina.
In a temperate continental climate having an average annual temperature of
13.05°C, and a rainfall amount of about 698.32 mm, Graph 1.
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Graph. 1. Annual temperature, °C, and precipitation, mm, 2006/07-2015/16

The most favorable year for production was 2016 when record yields of
4.3 t ha* were achieved, while the lowest yields were achieved in 2010, 2.7 t ha,
Tablel, Graph. 1.

Production of wheat in B&H

Production of wheat in Bosnia and Herzegovina, (B&H), had been
growing 1.05 per cent per annum during the overall period (2007 to 2016). The
coefficient of variation method was used to estimate the extent of instability in
production, area and productivity of wheat crop. The coefficient of variation for
wheat productivity of the B&H revealed 20.45 per cent during the study period.
Popovi¢ (2010) states that the similar trend was observed in Serbia.

Wheat is planted to an average of 63606.3 hectares in B&H. There is an
increasing trend of areas under wheat with a rate of 0.99% per year and variation
(CV = 8.01%). The highest areas of wheat, in the B&H, was in 2016 (71394.00
ha), 2009 (68102.00 ha), 2013 (67902 ha) and 2015 (67644 ha). The smallest
area under wheat was in 2010 (55454 ha) and the largest in 2016 (71,394 ha). In
2016, the area was increased by 11954 ha or 21.56% compared to 2010, Table 1.
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Wheat production an average of 255780 ha in B&H. The highest
production of B&H of wheat was realized in 2016 (306600 t / ha), 2013 (265150
t ha™) and 2009 (255840 t ha™). A statistically significant decrease in wheat
production was achieved in 2010 (145410 t ha®) and 2014 (170000 t ha™)
compared to all examined years. Wheat production was higher in 2016 by 110.85
% compared to 2010, Table 1 and Graph 2.

Average yield of wheat in the period 2007-2016 was 3.58 t ha™ in total and
have a tendency to increase with a rate of 0.45%. Yield of wheat grains recorded
increasing trend and variation (CV = 13.02%). The highest yield was achieved in
2016 (4.3 t ha') and the lowest in 2010. In 2016, a higher yield was produced for
1.60 t ha™ compared to 2010, Table 1 and Graph. 2.

Table 1. Wheat area, ha, yield, t/ha, moisture, %, and production, t, B&H

Parameter Area Production Yield Import Export
Year (ha) (000 t) (t/ha) (000 t) (000 t)
2007 61124.00 226.06 3.70 374.70 2.98
2008 64829.00 240.53 3.70 326.80 1.17
2009 68102.00 255.84 3.80 316.77 13.78
2010 55445.00 145.41 2.70 320.99 43.40
2011 59440.00 210.00 3.60 344.17 1.81
2012 61073.00 225.14 3.71 341.02 3.80
2013 67902.00 265.15 3.90 280.00 45.30
2014 59110.00 170.00 2.90 385.60 30.50
2015 67644.00 213.10 3.50 337.00 29.80
2016 71394.00 306.60 4.31 398.75 84.15
Average 63606.30 225.78 3.58 342.58 41.75
'tha;f]gg 0.99 1.05 0.45 0.82 25.67
Ccv 8.01 20.45 13.02 10.37 104.41

Average export of wheat in the tested period was 41750 t and notes a
tendency to increase with a rate of 25.67% and variation (CV = 104.41%). The
highest import was achieved in 2016 (84150 t) and the lowest in 2008, 2011,
2017and 2012. In 2016,significantly higher export was achieved compared to
2008. Achieved difference was of 82980 t, Table 1 and Graph. 3.

Average import of wheat in the 2007-2016 period was 398750 t and notes a
tendency to increase with a rate of 0.82% and variation (CV = 10.37%). The
highest import was achieved in 2016 (398750 t) and the lowest in 2013. In 2016
achieved significantly higher export compared to 2013, a difference of 118870 t
was achieved, that is, 42.41%, Table 1 and Graph. 3.
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Graph. 3. Wheat import, t, and export, t, in B&H, 2007-2016

Wheat is, in the world, the third largest crop by producing, and therefore
contributes greatly to the world economy.

Wheat is the most widely grown cereal crop in the world, covering about
220 million hectares annually and giving for a total of 590 million tonnes
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(Popovi¢, 2010; Saréevié-Todosijevi¢ et al., 2016; Laki¢ et al., 2018), and so it
makes at least one-fifth calories ingested by man (Glamoclija et al., 2015).
Average yield of wheat in Bosnia and Herzegovina in tested period 2010-2016,
was about 3.58 t ha™. Serbia the world's important wheat producer.

According to FAO (2017), all types of wheat in the Republic of Serbia are
cultivated in the about 588.820 ha. In addition to the main product, grain,
significant quantities of by-products are remaining in the field, in warehouses and
in industrial production and processing (Rakas¢an et al., 2019). In 2016, Serbia
had a very good wheat crop of over 2.89 million tonnes, which had harvested
from 595,000 ha. The initial wheat stock in 2018 was 218,000 tonnes with 3.11
million tonnes of wheat, available for consumption. Wheat needs in grain, in
Serbia were about 1.55 million tonnes. For domestic consumption it required
1,200,000 tones, for supplies 200,000 tonnes and for seed production 150,000
tonnes, while the rest was intended for export (about 1.34 million tonnes). The
largest exports were to Romania, 343,576 tonnes, then to Kosovo about 95,000
tonnes, and large buyers also were Bosnia and Herzegovina (108,862 tonnes),
Albania (43,009 tonnes), Montenegro (28,162 tonnes), Macedonia (21,782
tonnes), Italy with (14,468 tons), Croatia (1,555 tons), Slovenia (10 tons) and
other countries with 1,579 tons. In the second half of 2016, exports were slightly
weaker due to the high export price of wheat produced in Serbia (Gulan, 2017).

Grain yield is the most important parameter in wheat production, however,
besides grain, wheat biomass is of great importance. Harvesting residues can be
used in many ways: as livestock food, livestock straw, for ploughing in, for
mulching, composting or preparing artificial manure, as energy recovery material
and as construction material (Manojlovié¢ and Ja¢imovi¢, 2014; Zivanovi¢ et al.,
2017). The chemical composition and mass of the harvested residues is highly
dependent on the plant species, genotype, climatic and weather conditions of the
year, soil fertility and applied agro-technology. On average, plant dry matter
contains about 45% carbon (C), 42% oxygen (O), 6.5% hydrogen (H), 1.5%
nitrogen (N) and 0.5% minerals. Cereal straw contains about 45% of carbon
while maize cob contains about 57% of it (Kastori and TeSi¢, 2006). The mass of
crop residues (straw, trees, leaves, roots) in plant production can be quite large.
For example, in production of maize up to 12 t ha, wheat 4-6 tha™,sunflower
about 4-5 tha™, soybean about 4 tha™, and in sugar beets as much as 40-60 tha™.
From the above data, it can be seen that, by ploughing, a significant amount of
nutrients returns to the soil (Ja¢éimovi¢ et al., 2017). External trade of agro-
industrial products and trade liberalization implies the necessity of raising the
technological level of production, productivity, efficiency and application of
marketing management. Increased competition in the domestic market should
contribute to increasing the quality and supply of goods. In order to dynamize
exports, it is necessary to take advantage of the comparative advantages of the
agro-industry, namely: favourable agro-ecological conditions, existence of
significant capacities of the food industry, expert staff, etc. All the above factors
should be in the function of creating stable export surplus products that will meet
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the market's needs in quality. It is necessary to stimulate the revival of all
agricultural production through appropriate economic measures, which is a
necessary precondition for exports. There is also a need for constant research into
the needs and requirements of the market and for agro-industrial products to be
adapted to the standards that govern the market: 1ISO, HACCP, GLOBAL GAP;
in terms of product quality, size, packaging method, type of packaging, etc.
Export prices of agro-industrial products should be competitive in the market.
Presnall (2003) state that price competitiveness is no longer a determining export
advantage, and qualitative factors that have proven to be decisive are: design,
packaging, reliability and speed of delivery, brand, the ability to meet specific
consumer demands at use, services during and after purchase, warranty periods
and compliance with contractual obligations in the export business, the issue of
patents, introduction and use, permanent advertising in the media, representing
trade interests of our country and building a positive image of the company
products and promotion of national identity. The international competitiveness of
the national economy is based on the measurement and comparison of
macroeconomic indicators and living standards, where productivity is in focus,
while in the narrow sense it is defined as a country's ability to export its products
to the world market (Leko-Simic, 1999; Mihailovi¢, 2005). Promotional activities
need to be defined in order to increase exports. In order for the Republic of
Serbia and Bosnia and Herzegovina to increase its exports, its products must be
competitive in quality, range and prices. This implies effective, market-oriented,
profitable, product programs tailored to requests and needs of consumers.
Competitiveness in the market can be increased by constant changes in
production and market orientation, i.e. defining products according to the needs
and requirements of the foreign market. Long-term cooperation with foreign
partners is necessary and it is necessary to permanently raise the quality of the
product while reducing production costs.

CONCLUSIONS
Based on the results attained during the research we can conclude the
following:

Wheat production an average of 255780 ha in B&H. Wheat production
was higher in 2016 by 110.85 % compared to 2010. Average export of wheat in
the tested period was 41750 t and notes a tendency to increase with a rate of
25.67% and average import of wheat was 398750 t and it showed tendency to
increase, with a rate of 0.82%.

The basic direction for the future development of the agro-industry in
B&H and in Serbia is the optimal use and available production capacities,
increasing the volume of agricultural production of goods that are continuously
imported. It is necessary to change the production structure in favour of intensive
production intended for export, of production of high-final and high-quality
products, while improving competitive position, in order to meet domestic
demand and significantly reduce the import of agricultural food products.
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