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SECTION 1

PREMISES, DEVELOPMENT DIRECTIONS, PERSPECTIVES

ON AGRO-FOOD TRADE, ECONOMIC SUSTAINABILITY ASSESSMENT,
EFFECTS
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THE INFLUENCE OF PREDOMINANTLY RURAL AREAS ON THE
DEVELOPMENT PATH OF CENTRAL AND EAST-EUROPEAN REGIONS
WITH STRUCTURAL SIMILARITY

ANCA DACHIN!?

Abstract: The real convergence process within the European Union at regional level is the main goal of the cohesion
policy. Less developed regions belong mainly to Central and East European countries and aim at catching-up with other
EU regions. According to Eurostat, Romania has 28 predominantly rural NUTS3 areas out of 42, situation that is usually
associated with economic lagging behind. The paper focuses on the analysis of seven NUTS2 regions in Romania
(excluding Bucharest-1lfov) compared to other EU regions with structural similarity belonging to Bulgaria, Poland,
Hungary, Czech Republic, Slovakia and Slovenia. All these regions have improved their GDP/capita in the period 2007-
2017, but most of them still have about 30-50% of the EU28 average. The purpose of the paper is to determine, by using
the descriptive statistical analysis, to what extent the predominantly rural regions contributed to the slow rate of economic
development at NUTS2 level in the last decade

Keywords: regional convergence, predominantly rural regions, structural similarity, economic development

JEL Classification: 018, R11, R23

INTRODUCTION

Literature regarding regional issues has a special focus on agglomerations, clusters and
regional innovation, these being favorable conditions for development. Often the lagging behind of
the rural areas is highlighted, since none of these aspects is actually present there. The European
Union pays special attention to the development of rural areas through specific policies and resource
allocations to reduce the urban-rural disparities (European Commission, 2013). The rural
development policy is part of the regional integration policies and it promotes economic and social
cohesion.

However, it is still difficult to estimate to what extent the EU support for the peripheral regions
in the Central and East European countries will contribute to their favorable development (Abraham,
2011) and consequently to the regional convergence within the EU.

The rural-urban divide is serious in many countries. The long-term trend indicates the
increase of the degree of urbanization, largely by attracting young people, so that it has become a
worldwide problem to create opportunities for young people from the rural areas to determine them
not to emigrate (IFAD, 2019). Some authors, however, criticize the idea of urban-rural or center-
periphery comparisons (Souza, 2018).

Romania has progressed economically, increasing GDP (in PPS) from 43% of the EU average
in 2007 (the year of EU accession) to 64% in 2018, but the pace of development is relatively slow.
This situation is intensely debated, one of the causes frequently mentioned being the weak dynamics
of the rural areas.

According to the new typology of the regions (Dijkstra & Poelman, 2014), the predominantly
rural regions in the EU are identified at the level of NUTS3 regions where at least 50% of the
population live in rural grid cells. Romania has a number of 28 counties classified as predominantly
rural regions out of a total of 42 counties, and these cover 67.8% of the area and comprise 54.4% of
the country's population (Eurostat, GISCO, based on 2011 population grid, LAU 2014 and NUTS
2013).

! Professor PhD Anca Dachin, The Bucharest University of Economic Studies, daniela.dachin@economie.ase.ro,
ancadachin@yahoo.com
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We note that, at EU level, there are numerous countries comprising predominantly rural
regions with a significant share of the population, such as Ireland (60.7%), Slovenia (59.3%), Austria
(41.6%), Finland (40.9%), Croatia (39.7%), Slovakia (37.6%), Poland (35.3%), France (32.4),
Portugal (32%) etc. But between these countries there is a development gap, which has multiple
causes.

The paper starts from a comparative analysis of NUTS2 regions in the European Union
structurally similar to the development regions in Romania (exclusive Bucharest -1lfov region). The
purpose of this analysis is to identify the common characteristics related to the spatial and population
dimensions of predominantly rural regions and their influence on the level of development.

MATERIALS AND METHODS

In Romania, the NUTS2 development regions North-West, Center, North-East, South-East,
South-Muntenia, South-West Oltenia and West show significant development gaps compared to the
Bucharest-1lfov region, which is the only one that does not include predominantly rural regions and
had a level of GDP per capita (in PPS) in 2017 44% higher than the EU28 average. To ensure the
comparability of the regions, the Bucharest-IIfov region was excluded from the present analysis.

The identification of some EU regions similar to the seven NUTS2 regions in Romania was
based on data provided by the Smart Specialisation Platform (European Commission, 2013). This
platform indicates similar reference regions in 2011-2012, considering several criteria (geo-
demography, education level, technological specialization, sectoral structure, firm size, trade
openness, institutions/values).

By using these criteria, the present analysis considers only 29 comparable EU regions. For the
29 selected NUTS2 regions, having similar characteristics, corresponding NUTS3 regions were
identified (Eurostat, 2018), and of these the predominantly rural regions were specified, using
Eurostat GISCO.

The economic performance of the regions is synthetically measured by GDP per inhabitant.
The ranking of the selected NUTS2 regions according to this criterion shows the evolution of the
regions during the period 2007-2017. The research hypothesis is that rural activities mark the path of
development. Thus, for 2016, the calculations indicate the degree of correlation of the weight of the
employed population in the four main sectors (agriculture, industry, construction and services) with
the level of GDP per inhabitant. The lack of data for the regions of Poland between 2007-2015 and
2017 created difficulties for analyzing the time series 2007-2017.

RESULTS AND DISCUSIONS

The regions of the European Union with a high degree of structural similarity with the seven
regions in Romania are located in Central and Eastern Europe, the majority in Bulgaria, Hungary,
Poland and, to a lesser extent, in Slovakia, Slovenia and the Czech Republic (Table 1).

Although the surfaces, the total population and the administrative organization differ
between the selected NUTS2 regions, some common features are observed:

- All regions lost population in the period 2007-2017, except for the Severovychod region of the
Czech Republic and Vychodne Slovensko of Slovakia. The most serious emigration is from the
South-West Oltenia, South-East and North-West regions of Romania, to which are added
Severozapaden and Severen tsentralen from Bulgaria.

- All regions recorded an increase of GDP per inhabitant, while this positive change is
significantly higher in the regions of Romania. During 2014-2017 (the data allowed the
calculation of the dynamics for Poland as well), the trend of improving GDP per inhabitant was
maintained.

12



Table 1: Population and GDP per inhabitant in selected NUTS2 regions of EU28 having structural similarity

with Romanian NUTS?2 regions (excluding Bucharest-llfov), 2007-2017

Population Of which:
onl number of
January by Change of Change Change Number regions
NUTS 2 total GDP in GDP per GDP per of NUTS3
region population PPS per inhabitant | inhabitant | regions predomi-
Code NUTS2 regions (Persons) (%) inhabitant | (%) (%) NUTS3 nantly rural
2017 | 2017/2007 2017 | 2017/2007 | 2017/2014 2016 2016
BG31 Severozapaden 769623 -16.0 9300 32.9 12.0 5 0
BG32 Severen tsentralen 805441 -11.5 10200 39.7 8.5 5 2
BG33 Severoiztochen 939262 -4.8 11800 32.6 8.3 4 1
BG34 Yugoiztochen 1046125 -5.8 13000 52.9 18.2 4 0
BG41 Yugozapaden 2115344 -0.5 23700 38.6 145 5 1
BG42 Yuzhen tsentralen 1426064 -6.4 10400 38.7 18.2 5 2
CZ05 Severovychod 1508527 1.5 22600 27.7 15.3 3 1
HU21 Kdzép-Dunantul 1056097 -4.6 18800 29.7 10.6 3 0
HU22 Nyugat-Dunéntul 983251 -1.6 21500 405 7.0 3 1
HU23 Dél-Dunantul 894223 -7.6 13500 28.6 7.1 3 2
Eszak-
HU31 Magyarorszag 1143902 -8.6 13700 37.0 15.1 3 2
HU32 Eszak-Alf6ld 1468088 -3.8 12900 31.6 6.6 3 1
HU33 Dél-Alféld 1251924 -6.7 14500 40.8 8.2 3 0
PL81 Lubelskie 2112787 -2.8 14400 10.8 4 3
PL84 Podlaskie 1156947 -3.3 15000 11.1 3 2
PL43 Lubuskie 1004892 -0.4 17300 10.2 2 0
PL51 Dolnoslaskie 2866218 -0.6 23100 10.5 5 1
Kujawsko-
PL61 Pomorskie 2060575 -0.3 16900 11.2 5 4
Warminsko-
PL62 Mazurskie 1410641 -1.1 14700 10.5 3 0
RO11 Nord-Vest 2568730 -5.9 16900 62.5 26.1 6 5
RO12 Centru 2332935 -7.6 17900 61.3 27.0 6 4
RO21 Nord-Est 3239612 -13.1 11600 70.6 24.7 6 5
RO22 Sud-Est 2446734 -13.7 15800 75.6 16.2 6 3
RO31 Sud - Muntenia 3003349 -9.1 15100 69.7 18.0 7 6
RO41 Sud-Vest Oltenia 1973140 -13.7 13600 63.9 25.9 5 4
RO42 Vest 1792503 -7 20000 65.3 30.7 4 1
S103 Vzhodna Slovenija 1091159 -0,4 21000 13.5 11.1 8 8
SKO03 Stredné Slovensko 1342287 -0.6 18200 32.8 7.7 2 1
Vychodné
SK04 Slovensko 1620413 2.4 16300 37.0 10.9 2 1

Source: Own calculations based on Eurostat database

It is noted that the number of predominantly rural NUTS3 regions is not a decisive factor for
the level of economic performance. Thus, it is observed that NUTS2 regions that are composed
of only or mostly of predominantly rural NUTS3 regions (Vzhodna Slovenija from Slovenia,
North-West and South - Muntenia from Romania) are better positioned than those that do not
include predominantly rural NUTS3 regions (Severozapaden and Yugoiztochen from Bulgaria
or Dél-Alféld from Hungary).
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Compared to the EU28 average, GDP per inhabitant (in the PPS) increased in the decade 2007-
2017, reaching in 2017 a level ranging from 30 to 80% (Graph.1).

Graph 1: GDP in PPS (% of EU28) in NUTS2 regions
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Source: Own representation based on Eurostat data

Improving the level of GDP per inhabitant in NUTS2 regions which largely comprise
predominantly rural areas is strongly influenced by the decrease of the total population due to the
natural demographic decline and to emigration. It is noted that the North-East region had the lowest
level of development in 2007, but recovered slightly due primarily to the development of the city lasi,
which has attracted population especially from the rural area. Thus, we considered more relevant the
share of the employed population in the economic activities carried out in the analyzed regions.

In Graph 2 are considered the same 29 NUTS2 regions previously selected. It represents the
relationship between the share of the employed population in agriculture, industry, construction and
services in total population, taken separately, and the GDP in the PPS of the EU28 average was
represented. The graphs and correlation coefficients were obtained using Microsoft Excel. The
analysis shows that most of the regions had the following structure of the employment in 2016 (Graph
2a-2¢C).

- weight of the population employed in agriculture was up to 20%, extreme situations being in
North-East (48.4%) and South-East Oltenia (38%);

- weight of the population employed in the industry was about 20-30%, extreme cases being
Severovychod from the Czech Republic (37.7%) and West from Romania (41.7%). In the
opposite extreme is Yugozapaden in Bulgaria (15.3%), the region with the best economic
performance;

- weight of the population occupied in constructions was about 6-8%, with extreme situations
in the regions Center (9.2%), North-East (9%) and North-West (8.8);

- share of the population employed in services was about 40-60%, with extreme situations in
Yugozapaden (72.7%), Vychodné Slovensko (64.9%) and Stredné Slovensko (63%) from

Slovakia.
The correlation between the share of the population employed in agriculture and the GDP per
inhabitant is negative and significant (correlation coefficient = — 0.71), while the share of the

population employed in the other three branches positively influences the GDP per inhabitant, but the
relation is much weaker (coefficients of correlation varies between 0.39 and 0.47). From these
representations results that the differences in economic performance are mostly associated with a
lower share of the population employed in agriculture.
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Graph 2: Correlation between share of employment in economic activities (agriculture, industry, constructions
and services) in total employment and GDP per inhabitant, in 2016, in selected NUTS2 regions with structural

similarities
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In Romania, the massive reduction of the total population by emigration to urban areas or
abroad, especially from the South-West Oltenia, South-East and North-East regions, meant first of all
the reduction of the number of the population employed in agriculture. This phenomenon is
observable throughout the predominantly rural areas (Graph 3). The population employed in the other
activities, especially in services and constructions, has shown a slight increase in the last years. In the
predominantly rural areas, the share of the population employed in agriculture during 2007-2016
decreased from 39.5% to 33.5%, especially on account of services (increase on average from 30.7%
to 37%) and of constructions (increase from 6% to 8.1%). The industry has shrunk in the years of
crisis, but has a slight comeback starting with 2016.
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Graph 3: Employed persons in predominantly rural NUTS3 regions in Romania, 2007-2016
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These changes reflect the abandonment to a certain extent of the subsistence agriculture and
an increasing degree of diversification of economic activities in predominantly rural areas, but their
positive effect is still incipient.

CONCLUSIONS

Within the European Union some member countries comprise large rural regions, which
occupy even 80% or more of the territory and have population in predominantly rural areas of about
40-60% of the total population, while other countries are highly urbanized. The structural similarity
with the regions from Romania (with the exception of the Bucharest-1lfov region) has led to the
selection of NUTS2 regions from Central Eastern European countries mostly located in Bulgaria,
Hungary and Poland. Thus, it can be said that the economic status of the regions depends to a large
extent on their belonging to countries with a certain level of development and not necessarily on the
size of the predominantly rural regions.

Considering 29 NUTS2 regions with structural similarity, it is found that they had a tendency
to improve the level of development in terms of GDP per inhabitant in the period 2007-2016, but also
face massive losses of population and other socio-economic difficulties. Even within this group of
comparable regions, the rural-urban differences are specific to each country and cannot be
generalized. Although rural areas are always associated with agriculture, the reduction of the
population employed in agriculture and the development of other activities marks the positive
development of these regions.

Since there are NUTS2 regions comprising only or mostly predominantly rural areas, but
better developed than others, it can be concluded that favorable systemic transformations in the rural
areas are already under way. Consequently, by applying the policies of capitalizing on the strengths
of the rural regions, it is possible to reduce the rural-urban gap and the flow of emigration, as well as
improve the regional convergence within the EU.
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MOLDO-ROMANIAN TRADE WITH AGRI-FOOD PRODUCTS:
RETROSPECTIVE AND PERSPECTIVES

ALEXANDRU STRATAN!, EUGENIA LUCASENCO?, SERGIU TIRIGAN?

Abstract: The paper aims to present the trade relations with agri-food products between the Republic of Moldova and
Romania during the period 2000 — 2018. Being neighbouring countries, connected not only through the existing border,
but also through common historical aspect, the trade with agri-food products is of particular importance for both of
countries. Analysis of the trade is carried out by product types, presented in 3 periods: 2000 — 2006, 2007 — 2014 when
Romania became an EU member state and 2015 — 2018, after entering into force of DCFTA. Research methods are based
on statistical analysis, using the data provided by the National Bureau of Statistics of the Republic of Moldova and UN
Comtrade database and Ministry of Economy and Infrastructure of the Republic of Moldova. Overall, there is a growing
trend in export and import increase between the countries, while Romania continues to be the top-partner for Moldovan
export of agri-food products. The paper suggests further proposals for cooperation between the countries, with a focus
on increasing export values by the both sides.

Keywords: trade, agri-food products, Republic of Moldova, Romania, European Union
Jel Classification: Q17

INTRODUCTION

Taking into account the sharp increase of Moldovan agri-food exports mainly to EU
countries in the last years as a result of entering into force of DCFTA, research of the Moldova-
Romania agri-food trade became of particular interest, as Romania represents the main trading partner
from EU.

Research regarding the foreign trade of the Republic of Moldova with agri-food products in
the framework of DCFTA was carried out by a number of national organizations, taking the shape of
studies, scientific articles and informative notes (MIEPO, 2015; Savva, 2015). External trade from
the perspective of competitiveness has been studied by Stratan A. (Stratan, 2017), in terms of
comparative advantages with EU countries - by Cimpoies L. (Cimpoies, 2016), economic integration
— Bulgari G. (Bulgari, 2015). A special attention to trade relations between Romania and Moldova
has been given by Gavrilescu C. (Gavrilescu, 2016), with a specific focus on trade with agricultural
goods.

The aim of the paper is to analyze the dynamics of agri-food trade flows between the
Republic of Moldova and Romania during the period 2000 — 2018, with an emphasis on 3 periods:
2000 —2006, 2007 — 2014 when Romania became an EU member state and 2015 — 2018, after entering
into force of DCFTA (in September 2014).

MATERIALS AND METHODS

In order to carry out a comprehensive analysis of the trade with agri-food products, the
authors have taken into account tariff items 1-24 from the commaodity list, at a 2 and 4-digit levels.
Foreign trade data provided by UN Comtrade and World Integrated Trade Solution database served
as the primary source for the carried out study. Other related sources reffer to the Statistical Yearbook
of the Republic of Moldova, data provided by the Ministry of Economy and Infrastructure of the
Republic of Moldova, etc.
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The analysis of foreign trade indicators of the Republic of Moldova has been carried out
using a series of research methods, such as: analysis and synthesis of statistical data, comparative
method, induction and deduction method, as well as analysis of economic phenomenon.

The official statistics does not cover the small traffic and trade near the common borders,
which also plays an important role for the small farmers from the frontier zone.

RESULTS AND DISCUSSIONS

External trade with agri-food products of the Republic of Moldova plays an important role
in the national economy, thus representing a basic pillar for the total trade. The share of exports of
Moldovan agricultural products in the total volume of foreign trade amounted to 43.1% in 2018, while
the share of imports — 13.4%. If the share of imports of agri-food products remains basically around
the same values during 2000 — 2018 (13 — 14%), then the share of agri-food exports is declining over
the analyzed period (from 61.6% in 2000 — to 43.1% in 2018), mainly due to increase of some industry
branches producing insulated wires and cables, textile industry, packing industry, etc. (UN Comtrade
database, 2019).

During 2000 — 2018, some changes in trade patterns can be notices, mainly related to the
export of Moldovan agri-food products. Thus, if in 2000 Russian Federation was the main external
partner of the Republic of Moldova (with a share of 60.9% of the total agri-food exports), then in
2018 the situation has changed dramatically, when about 17.0% of the agri-food exports are directed
towards Romania and only 9.8% to Russian Federation (see Figure 1). Embargos imposed by Russian
Federation on a series of Moldovan products (wine in 2006 and 2013; fruits like apples, peaches,
cherries, etc. and canned fruits and vegetables in 2014), DCFTA agreement with EU, as well as
diversification of external markets have represented the main causes in trade patterns changes.

In the last years, exports to EU have overtaken those to CIS countries, making Romania the
first partner from EU in terms of export with agri-food products, being followed by France and United
Kingdom.

Figure 1. Moldovan top export partners, 2005 — 2018, mil. USD
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Source: World Integrated Trade Solution database, 2019

At the moment, Romania represents an important trade partner for the Republic of Moldova,
both in terms of exports and imports. The agri-food trade between the Republic of Moldova and
Romania has undergone some significant changes, increasing both, in natural and value terms. Since
2000, exports with agri-food products increased by over 9 times in monetary values (from 21.7 mil.
USD in 2005 to 198.6 mil. USD in 2018), while imports — by almost 8 times (from 8.2 mil. USD in
2000 to 71.2 mil. USD in 2018) (see Figure 2).

After becoming an EU member state, Romania became a more reliable partner for the
Republic of Moldova. But, the most increased values of exports can be noticed since 2015, when
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DCFTA entered into force and Romanian market became more close and attractive for Moldovan
exporters, due to the liberalization of trade with EU. DCFTA boosted Moldovan exports of agri-food
products to Romania, which increased by 2 times in 2018 compared to 2014. At the same time, agri-
food imports have had a slower dynamic of increase of about 1.5 times during the same period.

Extension of the international retailers such as Metro and Kaufland in the Republic of
Moldova by using their subsidiaries established in Romania is further contributing to the increase of
the bilateral trade between the two countries, considering that elements of integrated supply and
distribution management are applied. Increasing of the investments and extension of the businesses
in both directions also represents a determinant for the enhancement of bilateral trade.

The trade balance for agri-food products has been always positive for the Republic of
Moldova. Thus, in 2018, exports prevailed over imports by about 2.8 times.

Figure 2. Moldova - Romanian trade with agri-food products, mil. USD
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Source: World Integrated Trade Solution database, 2019

When analysing Moldovan exports by commodity groups, we can note that significant
changes and shifts occurred during the selected period. Between 2000 — 2006, Republic of Moldova
exported to Romania live animals and animal products, their share in the total agri-food exports to
Romania varying between 2.3% in 2003 and 39.7% in 2001.

Starting with Romania’s accession to EU in 2007, this percentage declined to 0.1, mainly
due to the safety regulations for meat and meat products imposed by the EU, necessity for veterinary
certifications, requirement for high standards of products with respect to hygiene and safety of
consumers, etc. At the same time, Moldovan livestock sector is also declining in terms of production,
as well as is lacking in modern processing equipment and infrastructure (see Figure 3).

At the same time, declining trend in its share in exports can be observed for the commodity
group animal or vegetable fats and oils, where export of sunflower oil has the major share. The highest
values of exported sunflower oil can be noticed after the Romania’s accession to EU, when their share
in the total export of agri-food products amounted to almost 50%.

Starting with 2013, the share of animal or vegetable fats and oils commodity group has
started to diminish, reaching about 1.7% of the total exports of agri-food products to Romania in
2018. It is worth mentioning that overall, the export of sunflower oil did not diminish, but undergone
some changes in terms of markets, which became more diversified in 2018. Thus, in 2018, Romania
was overtaken by such trade partners like Italy, Spain, Portugal (all EU member states), as well as
Sudan.
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Figure 3. Agri-food exports to Romania by the main types of commodity groups, 2000 — 2018, %
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Source: World Integrated Trade Solution database, 2019

Prepared foodstuff, beverages, tobacco commodity group has had some oscillations during
the analyzed period, in terms of share in the agri-food exports to Romania (ranging from 15.7% in
2002 to 53.9% in 2006). Nevertheless, it increased by 9.3 times in monetary values in 2018, compared
to 2000. In 2018, the highest export values from this commodity group belonged to wine made of
fresh grapes (15.9 mil. USD), bread and pastry products (9.3 mil. USD), chocolate (2.7 mil. USD),
fruit juice (1.4 mil. USD), etc. Chocolate industry can represent an important determinant in the future
development of external trade with Romania. Moldovan company “Bucuria” already access
successfully the Romanian market, thus creating a corridor for other companies, mainly small-scale
ones specialized in producing candies made of nuts or fruits in chocolate.

On the other hand, considerable increases can be found in the vegetable products commodity
group, which increased by 16.9 times in 2018 compared to 2000 (see Figure 4).

Figure 4. Agri-food exports to Romania by the main types of commodity groups, 2000 — 2018, mil. USD
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Source: World Integrated Trade Solution database, 2019

The highest rates of increase have occurred since DCFTA entered into force, when Romania
became the main export destination for Moldovan vegetable products. DCFTA enhanced exports to
Romania of such agri-food products as: sunflower seeds (73.7 mil. USD in 2018 compared to 15.7
mil. USD in 2014), rape seeds (24.3 mil. USD in 2018 compared to 9.8 mil. USD in 2014), wheat
and meslin (9.7 mil. USD versus 6.1 mil. USD), grapes (10.3 mil. USD in 2018 versus 3.0 mil. USD
in 2014), etc.

As awhole, when analyzing the 2-digit commodity data for the 01-24 product groups for 2000
and 2018, the following structures and changes of agri-food exports can be observed (see Figure 5):
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Figure 5. Main 2-digit commodities exports to Romania, %
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Since entering into force of DCFTA, the Republic of Moldova has had certain export limits
in the EU for some product categories, these being the products subject to tax exemption for certain
tariff quotas (Stratan A., 2017). Romania still remains one of the main partners for the Republic of
Moldova in terms of tariff quotas valorization, as it receives high shares of Moldovan grapes and
plums exported to EU.

At the same time, a number of agri-food products are subject to the anti-circumvention
mechanism, which assumes that if the volume of imports of one or more categories of such products
reaches 70% of the volume, the EU will notify the Republic of Moldova about the further volume of
imports for these products. Thereafter, the Republic of Moldova is obliged to send the EU a reasoned
justification, as it has the capacity to manufacture products for export to the EU in excess of the
quantity mentioned in the Association Agreement. If the imports reach 100% of the indicated volume
and the reasonable justification from Moldova is missing, the European Union may temporarily
suspend the preferential conditions for the products in question (MIEPO, 2015). As previously
mentioned, Romania absorbs a good share of cereals exports of the Republic of Moldova to EU.

Table 1. Valorization of tariff quotas for export to the EU

Valorization of tariff quotas for export to the EU

Products Quota | Sept.-Dec. 2014 2015 2016 2017 2018
(tons)
Quant. % Quant. % Quant. % Quant. | % | Quant. | %
(tons) (tons) (tons) (tons) (tons)
grapes 10 000 7708 77 9366 93 10 000 100 1000 100 | 10000 | 100
apples 40 000 1585 3,96 746 1,8 74 0,19 2191 55 1859 5
plums 10 000 3948 39,4 6196 62 7534 75 10000 | 100 | 9862 99
tomatoes 2000 - - - - - - 84 4 40 2
Valorization of tariff quotas for export to the EU with the application of the anti-circumvention mechanism
Products | Quota | Sept.-Dec. 2014 2015 2016 2017 2018
(tons)
tons % tons % tons % tons % tons %
wheat 75000 | 34 246 45 178 486 | 237,98 | 559863 | 746 | 348077 | 464 | 375777 | 501
barley 70 000 | 15607 22 78 360 111 77 555 110 72945 | 104 | 59394 | 85
maize 130000 | 35012 27 162 746 125 200088 | 153 94228 72 | 456809 | 351
sugars 37400 | 11344 30 7985 21 66 133 176 31700 | 85 27907 75

processed 2 500 522 20 5505 220 16 797 676 11021 | 441 9697 388
cereals

processed 4200 429 10 1011 24 1251 29 1014 24 1521 36
sugar

sweet 1500 462 30 751 50 944 62 403 27 4570 305
corn

Source: Ministry of Economy and Infrastructure data, https://mei.gov.md/ro/dcfta
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As a result of the analysis of Moldovan agri-food imports from Romania, the commodity
group of prepared foodstuff, beverages and tobacco still holds the largest share in the import structure
in 2018. Nevertheless, since 2010, there is noted an ascend of the vegetable products group, as well
as live animals and animal products (see Figure 6).

Figure 6. Agri-food imports from Romania by the main types of commodity groups, 2000 — 2018, %
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Source: World Integrated Trade Solution database, 2019

In monetary values, during the researched period, import of live animals and animal products
increased in 2018 compared to 2000 by almost 50 times (see Figure 7), but it is worth mentioning
that the initial figures were very low (0.3 mil. USD in 2000 and 15.0 mil. USD in 2018). At the
moment, the most imported products from this commodity group are dairy products, with a share of
66.8%. As a result of recent negotiations regarding some commodity groups, there is expected the
increase of import quota for animal products in the Republic of Moldova. Therefore, Romania could
represent an important future partner in terms of supply with livestock production.

Figure 7. Agri-food imports from Romania by the main types of commodity groups, 2000 — 2018, mil.
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At the same time, regarding the structure of the vegetable products group, some changes
occurred during the analyzed period, when there is noted an important increase in cereals (particularly
maize), oil seed (sunflower seeds intended for consumption) and vegetable imports (potatoes,
cucumbers and tomatoes).

Import of animal or vegetable fats and oils increased almost 2 times during 2000 — 2018,
accounting for less than 1 mil. USD in monetary terms. In 2018, prepared foodstuff, beverages and
tobacco commaodity group is subject to imports mainly of residues and wastes of the food industry
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(oil-cake and other solid residues), beverages (natural and mineral waters) and miscellaneous food
preparations.

Overall, DCFTA has also had a positive influence on Romanian exports of agri-food
products to Moldova (especially diary products), which present some increasing trends in the last
years.

CONCLUSIONS

The external trade of the Republic of Moldova with agri-food products in increasing
constantly, both in terms of exports and imports, maintaining a positive trade balance during the
period 2000 — 2018. At the same time, there are observed increasing trends in exports and imports of
agri-food products in the external trade with Romania. DCFTA has contributed directly to enhancing
the trade between the two countries, with a particular high impact over the exports of vegetable
products from the Republic of Moldova. At the same time, access to the Romanian market supported
some Moldova industries to decrease the impacts of the embargos and restrictive measures adopted
by the Russian Federation.

Cultural proximities and single language facilitate the access to the market, branding and
promotion of the products and integration of the economies. Romania, even if it will not be able to
absorb all the volumes of fruits, still represents an important platform for Moldovan producers to train
and start the access to the EU market (e.g. plums and table grapes). Therefore, the expected increase
of export quotas on the EU market for these products could be redirected to other EU markets.

At the same time, extension of the international retailers (Metro and Kaufland) using their
subsidiaries established in Romania is further contributing for the increasing of the bilateral trade,
considering that elements of integrated supplying and distribution management is applied. Increasing
of the investments and extension of the businesses in both directions, of Moldovan companies to
Romania and of Romanian companies to Moldova, also facilitates the access of goods on to the
markets (e.g. investment of “JLC” JSC in dairy processing factory “Prodlacta” from Brasov,
Romania).

Considering difficulties registered by the Republic of Moldova in developing the animal
husbandry sector, this fact could represent a platform for a further extension of the exports from
Romania. Nevertheless, these exports will have to face an important competition with other exporters
like Poland and Ukraine.

Both markets provide opportunities for selling of processed products and breweries in order
to cover the consumer demand for a diversification of the products. Despite the fact that Romania has
its own wine industry, it is absorbing an important volume of exports of Moldova wine.

Future focus in bilateral trade with Romania should be made on export of high value added
products, which will also contribute to the development of small and large value chains in the
agricultural sector of the Republic of Moldova, modernization of post-harvest infrastructure and food
processing industry. Development and further integration of the production and supplying clusters
will contribute to both, to the increase of the bilateral trade and in accessing new external markets.

At the same time, there is a need for diversification of traded commodity groups with
Romania, which can be also achieved due to the existing opportunities in the framework of DCFTA.
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AN ANALYSIS OF THE TRADE BALANCE FOR THE MAIN AGRI-
FOOD PRODUCTS

CAMELIA GAVRILESCU!

Abstract: The Romanian agri-food trade has registered a permanent deficit during the last three decades (with a brief
exception period, 2013-2014). The deficit was deepened by the negative trade balance with the EU countries, but since
2010, the deficit has been partially offset by the trade surplus with the non-EU countries. The paper analyzes the
evolution of the agro-food trade balance detailed by the main product groups, and the results highlight the product
groups that were the main contributors to the deficit and have remained over time the main import goods (fruits, meat,
vegetables, milk and dairy products), those with balances shifting from negative to positive depending on the economic
situation (poultry, eggs), as well as those with a permanent positive balance (cereals, oilseeds). The imports of pork,
apples and tomatoes are analyzed in detail, in terms of the quantity, value and countries of origin of the imports.

Keywords: agri-food trade deficit, pork, apples, tomatoes

JEL Classification: F14, Q17
INTRODUCTION

In the last three decades, Romania's international agri-food trade has undergone major
changes from the point of view of trade policies, and imports and exports geographical orientation
and composition. The economic and political reforms have led to major changes in the agri-food
sector, in the functioning of the agri-food chains, resulting in significant imbalances between the
domestic supply and demand; as a consequence, imports exceeded exports by far. The negative
agri-food trade balance has been (with a brief exception in 2013-2014) a constant during the last
three decades. Accession to the European Union opened unprecedented opportunities for Romania;
and despite severe health, sanitary, veterinary and quality requirements, the Romanian products
have gradually entered the European and world markets, registering a spectacular expansion.
Although the value of trade flows increased significantly, Romania still has a negative agri-food
trade balance, due to the growing deficit in relation to the other EU member countries. This deficit
is partially offset by the positive balance in the relation with non-EU countries. The analysis of the
trade balance by product groups shows that the largest deficits are registered for some basic
products: meat, dairy products, fruit, vegetables. The present paper tries to analyze these deficits:
the main evolutions of imports and exports of these products in terms of value, volume and
geographical orientation of the trade flows, elements that influence significantly the presence and
competitiveness of Romanian products on domestic and international markets.

MATERIAL AND METHOD

In this paper, the analysis was made on the agro-food trade flows: the value of imports and
exports, their (quantitative) volume on the 2 main directions (EU and extra-EU), with the detailed
geographical orientation on the main countries of origin and destination, for the main product
groups. Eurostat data (HS classification, chapters 01-24) were used at 2 and 4 digits, respectively 6
digits where necessary.

! Dr. Camelia Gavrilescu, Senior Researcher, Institute of Agricultural Economics, Romanian Academy; email:
cami_gavrilescu@yahoo.com
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RESULTS AND DISCUSSIONS

In the pre-accession period, which was a period of general economic growth, both general
and agri-food trade showed upward trends. Romania's accession to the European Union marked the
moment of opening to the Single Market, which meant a significant increase of the trade, not
restricted by tariff barriers, but also a more important presence on the extra-European markets (table
1).

Table 1 — Romania’s general and agri-food trade dynamics

e | o e | 207201

(EUR billion) | (EUR billion)
Total general export 17.33 47.04 2.71 2.42
trade import 24.47 58.89 2.41 1.86
Total agri-food export 0.56 4.38 7.81 5.71
trade import 1.62 5.22 3.23 3.06
General trade export 11.80 34.34 2.91 2.71
with the EU import 14.87 43.73 2.94 2.25
Agri-food trade export 0.33 2.92 8.88 8.19
with the EU import 0.72 4.26 5.95 4.69

Source: calculations using Eurostat data (2019)

Thus, agri-food exports increased on average 7.8 times in the post-accession period
compared to the pre-accession period (up to EUR 6.5 billion in 2018), notably those to the EU,
which increased on average 8.9 times (up to EUR 4.5 billion in 2018). The expansion of exports
was also favored by the devaluation of the national currency (32% against EUR and 62% against
USD in 2007-2018) (fig. 1).

Figure 1 — Exchange rate RON/EUR/USD
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Source: calculations using NBR (2019) data

In absolute terms, agri-food exports have increased continuously since 2000, as
well as their share in general trade (fig. 2).
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Figure 2 — Share of agri-food trade in Romania’s general international trade
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At the same time, imports also increased, but at a slower rate: 3.2 times total imports (up to
7.6 billion euros in 2018) and 5.9 times imports from the EU (up to 6.4 billion EUR).

As a result, the deficit of the total agri-food trade balance, which registered maximum
values in 2007-2008, decreased steadily until 2012 and shifted to surplus in 2013-2014. Since 2015,
the balance has turned negative again, the deficit increasing sharply to EUR -1.15 billion. However,
the agri-food balance with the EU has been permanently negative, reaching EUR -1.93 billion,
Romania failing to recover the competitiveness differences from other Member States for most agri-
food products. The penetration of some Romanian basic products (cereals, oilseeds and live
animals) on extra-EU markets (mainly in the Mediterranean area and in the Middle East) has meant
the registration of a surplus of the agri-food trade balance with the extra-EU countries since 2010,
which partially offset the trade deficit registered with the EU (Gavrilescu et al., 2017; Gavrilescu,
2018).

Figure 3 —~Romania’s international agri-food trade in 2000-2018
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The average values of exports, imports and balance were calculated, detailed by the main
groups of agri-food products (01-24 in the classification of the Combined Nomenclature). In figure
4 are represented hierarchically the average values of the balance for the period 2016-2018.

Figure 4 — Trade balance by the main agri-food product groups (2016-2018 averages)
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Notes: chapters HS (Harmonized System) 01-24, which are covering all agri-food products: 01-live animals; 02-meat
and offal; 03-fish and seafood; 04-dairy products, eggs and honey; 05-other animal products; 06-live plants; 07-
vegetables; 08-fruit; 09-coffee, tea and spices; 10-cereals; 11-products of the milling industry; 12-oilseeds; 13-lacs,
gums and resins; 14-other vegetable products; 15-oils and fats; 16-meat and fish preparations; 17-sugar and
confectionery; 18-cocoa and cocoa products; 19-cereal baking and pastry products; 20-vegetable and fruit preparations;
21-miscellaneous edible preparations; 22-beverages; 23-animal feed; 24-tobacco and tobacco products.

Source: calculations using Eurostat (2019) data

There are 4 groups of products with a significant trade surplus: cereals (+ € 1.6 billion),
oilseeds (+ € 836 million), tobacco and tobacco products (€ 374 million) and live animals (€ 216
million). Cumulated, they represent 69.4% of the total value of the Romanian agri-food exports.
This very high concentration of exports on a small group of products is unfavorable, due to the
vulnerability to fluctuations in international markets.

Out of 24 groups of agri-food products, Romania registers trade deficits in 18 groups. The
largest deficits (over EUR 200 million) occur in the groups: 08 - fruits; 02 - meat and offal; 07 -
vegetables; 04 - milk and dairy products; 21 - various food preparations; 19 - bakery and pastry
products; 23 - animal feed; 20 - vegetable and fruit preparations; 22 - beverages; 17 - sugar and
sugar products and 09 - coffee, tea and spices.

Table 2 shows the quantitative share of imports of certain groups and sub-groups of agri-
food products in human consumption.
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Table 2 — Share of imports in human consumption (%o)

Item 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Meat and offal 32.1 | 27.6 | 31.0 [ 32.7 | 311 | 27.8 | 30.8 | 30.0 | 33.3 | 34.0 | 34.7 | 36.0 [ 39.7
- pork 333|311 (381 (399360 31.0]331328]360]384]385]|415]484
- chicken meat 336 | 30.9 | 205 [ 30.1 | 27.7 | 28.0 | 33.4 | 30.5 | 32.7 | 30.1 | 320 | 32.4 | 30.7
- beef 260 | 7.6 | 104 | 128 | 138 | 109 | 130 | 147 | 218 | 272 | 26.7 | 188 | 20.8
~mutton+goatmeat | 21 | 1.9 | 1.9 | 20 | 21 | 22 | 41 | 21 | 22 | 23| 22 | 22 | 23
Fish 84.7 | 827 | 87.1 | 853 | 0.0 | 910|893 | 0.0 | 888 |87.0] 821837862
F'\)Argguirt'gl)dairy 14 | 47 | 62|89 | 90 |104|102]|101]103]126]163]193]522
Butter 385 | 417 | 462 | 50.0 | 38.5 | 385 | 35.7 | 45.6 | 46.7 | 47.4 | 500 | 47.8 | 21.4
Sugar and

confectionery? 2541226 (412 | 429 | 53.7 | 42.1 | 40.0 | 38.4 | 50.5 | 39.6 | 51.0 | 54.8 | 94.3

Vegetables and

vegetable products? 109 | 138 | 12.7 | 123 |1 139 | 128 | 140 ] 13.3 | 153 | 17.6 | 209 | 20.8 | 21.5

- tomatoes 220253 235| 259309250 268|238|311|325]36.7|322] 334

- potatoes 126 | 75 | 86 | 80 | 80 | 11.2 (154 | 151 (134 | 141 | 198 | 18.2 | 21.8

Fruit and fruit

products® 41.6 | 48.4 | 54.7 | 45,5 [ 50.2 | 46.2 | 53.6 | 51.4 | 54.9 | 54.9 | 65.3 | 66.5 | 58.6

- apples 1221 16.0 | 151 | 121 | 134 | 157 [ 211 | 179 | 20.3 | 26.9 | 343 | 36.9 | 27.1

Notes:
1) Inequivalent milk with 3.5% fat, butter excluded)
2) Inequivalent refined sugar
3) Inequivalent fresh vegetables
4) In equivalent fresh fruit
Source: calculations using NIS (2019) data

Of all products listed in table 2, only for sheep + goats and potatoes, the self-sufficiency
rate exceeds 100%. These figures show that the main agri-food supply chains are not able to cover
domestic demand. The fragmentation of agricultural land into numerous small farms, with low
productivity and efficiency, inserted in the commercial chains, as well as the lack of concentration
of supply through various producers’ association forms are the main internal causes of the
imbalance between the demand and the domestic supply. To these are added the changes in the food
consumption model, expressed by an increasing demand for varied and better-quality products,
which the current supply of the domestic food industry cannot satisfy.

One may also notice an increase in the share of imports in human consumption for a
number of commodities in recent years, such as: meat and offal (especially pork), fish, milk and
dairy products, sugar and confectionery, vegetables and vegetable products (especially tomatoes).
This increase may be partially correlated with the increase in population incomes in recent years,
also reflected in the increase in food demand.

From the first three product groups with the highest trade deficit, we selected for analysis
the most important product: from group 02 - meat and offal, we detailed the analysis in pork (code
0203); from group 08 - fruits, we detailed the analysis in apples (code 080810), and in group 07 -
vegetables, we detailed the analysis in tomatoes (code 0402).

Trade in pork has resulted in a permanent deficit (after 1997, once Romania joined
CEFTA); the imports were important in terms of quantity, and coincided in the first years after 1997
with the dissolution of the large state-owned pig breeding enterprises. The private sector started
with significant difficulties, and Hungary and Poland were the main suppliers at that time. In the
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pre-accession period, imports increased both in terms of quantity and value (figure 5), then
decreased during the economic crisis; since 2010 they have resumed their upward trend, but at a
lower growth rate, due to the increase of the domestic production of pork.

Figure 5 — Romanian international trade in pork
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Source: calculations using Eurostat (2019) data

The growth of domestic production has been slower than the increase in consumption in
recent years; as a result, imports have increased. The average values of pork imports and their origin
in 2016-2018 are shown in table 3.

Table 3 — Pork imports origin (2016-2018 averages)

Import - quantity Import - value

tem 1000 tons % EUR million %
Total 717 100,0 1342 100,0
Germany 180 25.1 328 24.4
Spain 157 21.9 356 26.5
Hungary 127 17.8 219 16.4
Netherlands 72 10.0 132 9.8
Poland 57 7.9 96 7.2

Source: calculations using Eurostat (2019) data

The Romanian international fruit trade is worth EUR 676 million annually (average 2016-
2018). Most of it is the trade in citrus fruits and bananas. Of the temperate zone species (cultivated
in Romania), apples account for the most part (22%).

The self-sufficiency rate in apples has been on average 80% in the last 5 years, but to this it
contributes largely to the high level of on-farm consumption; a relatively small quantity of apples
from domestic production enters the commercial chains, and the supply of urban consumers is
mainly provided by modern retail networks (supermarkets and hypermarkets), which, due to the
atomization of the domestic supply, are mainly supplied by import. The decrease of the areas under
apple orchards and the decrease of the domestic production of apples after 2011 also contributed to
the increase of imports (fig. 6).
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Figure 6 — Romanian international trade in apples
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The average values of the apple imports and their origin during the period 2016-2018 are
shown in table 4. The main suppliers are Poland (the largest producer of apples in the EU) and Italy.
Among the non-EU countries, the Republic of Moldova is also a supplier.

Table 4 — Apples imports origin (2016-2018 averages)

ltem Import - quantity Import - value
1000 tons % EUR million 1000 tons
Total 105.8 100.0 45.3 100.0
Poland 65.9 62.2 26.4 58.4
Italy 17.8 16.8 8.1 17.9
Germany 7.0 6.6 4.2 9.3
Hungary 4.2 3.9 1.6 3.5
Rep. Moldova 2.6 2.5 0.8 1.7

Source: calculations using Eurostat (2019) data

Similar trends were also recorded in vegetable production and trade. The total value of the
Romanian international trade in vegetables amounts to EUR 508 million annually (2016-2018
average), of which only tomatoes represent 16%.

The self-sufficiency ratio in tomatoes has been on average 73% in the last 5 years, where
again the on-farm consumption had a significant share. Tomato imports accounted for 32% of
human consumption on average. The decrease in tomato production until 2017 contributed
substantially to the increase in imports. Recent measures to stimulate tomato production under
plastic tunnels (implemented from 2018) have led to an increase in domestic tomato production, but
still to a lesser extent to help reduce imports (fig. 7).

The average values of tomato imports and their origin during 2016-2018 are shown in table
5. The main supplier is by far Turkey, where 46% of the imported tomato quantities come from.
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Figure 7 - Romanian international trade in tomatoes
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The hierarchical differences between the countries of origin of tomato imports (e.g. Italy
ranks 3rd in terms of quantities exported to Romania, but 5th in value) are explained by the price
differences of the tomato batches (differences given by the quality products and the period during
which imports are made).

Table 5 — Tomatoes imports origin (2016-2018 averages)

ltem Import - quantity Import - value
1000 tons % EUR million 1000 tons

Total 79.7 100.0 81.9 100.0
Turkey 36.4 45.8 345 42.1
Italy 8.7 10.9 75 9.2

Spain 7.9 9.9 8.6 10.4
Germany 6.2 7.8 9.5 11.6
Netherlands 5.9 7.4 8.9 10.9

Source: calculations using Eurostat (2019) data

CONCLUSIONS

Since early 1990, with the resumption of imports of agri-food products at the demand
level, Romania has become a net importer. The agricultural and food production sector has been
severely affected both by the destruction of the old agri-food chains of the centralized economy, but
especially by the inefficiency of the economic agents faced with the tough demands of the market
economy, which has led to a partial and dysfunctional re-creation of these chains. Their structuring
under the new conditions and their efficiency has been intensely affected by external competition,
intensified by the partial liberalization of trade during the membership of CEFTA (1997-2006), and
then by the total liberalization in the post-accession period.

Unfortunately, Romania is net importer of most agri-food products, including the basic
ones (meat, milk, fruit, vegetables).

The average values of the share of imports in the human consumption of the products
studied in the present work (41% in pork, 29% in apples and 29% in tomatoes) illustrate the

33



inefficiency of domestic production and the lack of concentration of supply, thus a lack of
competitiveness, both on the domestic market and on the international market.
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EVALUATION OF ECONOMIC SUSTAINABILITY ECOLOGICAL
PRODUCTION VEGETABLES ON FAMILY FARMS IN SERBIA!

JONEL SUBIC, SVETLANA ROLJEVIC NIKOLIC, ZORAN SIMONOVI(C?2

Abstract: The tendency of conventional agriculture to achieve high yields has imposed a need for specialization of
production and intensive application of mechanization, irrigation, pesticides, mineral fertilizers and new plant varieties.
In this way, on the one hand, the profit of farmers is significantly increasing, while on the other hand serious harmful
consequences are caused to the environment. Therefore, in recent decades developed different models of sustainable
agriculture, which are environmentally friendly and socially just, but they are often criticized that was not economically
payable as conventional production method. The research was conducted in the period from January to October 2018,
following the production of tomatoes, cv. Big beef, in a greenhouse, on two family farms. The paper presents a gross
margin of conventional and ecological production of tomatoes, then gives an overview of the structure of the variable
costs and the critical value of production, as well as the way of changing the gross margin due to the growth of variable
costs and / or decline in yields and product prices. The results of the research showed that the total value of
environmentally friendly production of tomatoes in the greenhouse increased by 29.6% compared to conventional
production of the same crop. However, costs of laboratory analyzes of the quality of soil, irrigation water and fruits, as
well as labor costs significantly increase the amount of variable costs in ecological production, which results in lower
gross margin for 13.5% compared to conventional cultivation practices. It was also found that the decline in production
value has a greater impact on the gross margin than the increase in the cost of the production both in environmentally
friendly and conventional agriculture.

Keywords: ecological production, economic sustainability, calculation of production costs, gross margin

Classification JEL: Q12, Q15, Q16

INTRODUCTION

The increasing pressure because of the growth in the global population has imposed the need
for intensive use of mechanization, large quantities of agrochemicals and new crop varieties in order
to increase crop productivity. According to FAO data, 4,088.168 tons of pesticides and 197,504.394
tons of fertilizers were consumed in the agricultural sector, only in 2016. Such an intensive system
of food production has led to environmental pollution and numerous risks for human health
considering that it primarily serves the needs, not of humans or the planet, but the needs of capital
(Tirado, 2015).

The current situation in world agriculture shows that the demand for quality food is
permanently grows, particularly in industrially developed countries, while the production capacity of
many areas is drastically reduced. Therefore, in recent decades, various models of sustainable
agriculture have been developed, which imply the rational use of natural resources without
challenging technical progress (Roljevi¢ Nikoli¢ and Vukovi¢, 2017). Although they differ from each
other depending on the regional specificities of the production area, common to all environmentally
sustainable production systems and techniques in agriculture is that they take care of preserving and
improving the health of the environment and humans, they are economically profitable and socially
righteous (Roljevic, 2014).
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Eco-based farming systems are the most often criticized by lower productivity (R66s et al.,
2018), although the yield obtained is only part of the range of environmental, social and economic
benefits that agriculture provides. For example, in the organic production system, which is the most
often compared to conventional farming practices in researches, lower yields were observed in the
range of 5 to 34% (Seufert et al., 2012) and even up to 80% (Ponisio et al. , 2015) which depends on
the crop variety, agroecological factors and applied agrotechnical measures. When it comes to
vegetable crops, yields are, on average, 33% lower in the organic production systems (Seufert et al.,
2012). On the other hand, products obtained in an environmentally friendly way are characterized
primarily by health safety and correctness, quality and good taste, for which insightful consumers are
ready to pay a significantly higher price. The prices of certified products obtained in an
environmentally friendly way are, on average, 50% higher than conventional products, which reflects
higher costs in production, processing and distribution (Seufert et al., 2017).

Beside crop productivity and yield, an important issue in ecologically sustainable
agricultural systems is the labour participation, which is, on average, 10% - 20% higher per hectare
of used agricultural land than conventional ones, which on the other hand highly depends on the
production orientation of the farms (Nieberg and Offermann, 2000). On horticulture farms, labour
requirements are much higher on ecological than on conventional farms. A low intensity of
employment is registered for conventional farms (Cisilino and Madau, 2007).

In order to establish the economic sustainability and profitability of a production line, it is
necessary to monitor all costs appeared in the production process, especially variable costs, where
significant differences can be observed from year to year. The coverage of variable costs as a
percentage of total revenues indicates the profitability of some production and enables comparison of
different agricultural systems and crops (Hadelan et al., 2015). The aim of this paper is through the
coverage of variable costs to examine the economic effects of environmentally friendly vegetable
production in a protected area, apropos that compared plants, with the controlled use of external
inputs, creates health-safe products. Conventional cultivation practices involve the use of all
agrotechnical measures and the necessary agrochemicals in order to obtain maximum vyield.

The survey was conducted on two family farms. The first farm is located in the northern part
of Serbia, on the territory of the town of Pancevo (the village of Glogonj) and is characterized by a
long-standing orientation towards environmentally friendly vegetable production. The second farm
is located in the southern part of Serbia, in the territory of the city of Jagodina (the village of
Suljakovac) and is committed to a conventional system of growing vegetables in a protected area.

Manufacturers recorded every operation, including the date of completion, the time and labor
invested, as well as the materials and equipment used, with real market prices at the time of purchase.
The record of this information was necessary to make analytical calculations based on variable costs,
apropos to compare the economic effects of environmentally friendly and conventional vegetable
growing practices. Better comparability of the obtained results is ensured by expressing all revenues
and costs within the observed production per uniform unit of production area (one acre) in national
currency (RSD) and monetary union currency (EUR).

The calculation of variable costs coverage (coverage margin) in the production of a particular
crop on the farm is calculated on the basis of the total realized revenues generated by the production
of that crop less the total variable costs generated. Total realized revenues imply the market value of
the primary and secondary products plus the incentives associated with the observed production line.
with conventional cultivation practices examine the level of economic sustainability of the concept
of organic production on small family farms in Serbia.
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MATERIALS AND METHODS

An examination of the economic effects and sustainability of the concept of environmentally
friendly vegetable production on small family farms was conducted by monitoring the production
cycle of tomatoes (Lycopersicon esculentum Mill., cv. Big beef) in the protected area, from February
to September 2018. For comparison of results, tomatoes were grown in two ways: in environmentally
friendly and conventional cultivation practices.

In the context of this paper, environmentally friendly production implies a system of
sustainable management in agriculture, where rational use of land, water and genetic resources of

The variable costs in vegetable production have most of the inputs needed to realize the
planned production activities, such as: seeds, seedlings, mineral and organic fertilizers, substrates,
pesticides and biostimulants of growth, fuels and lubricants, agricultural mechanization services,
hiring labour, and in some cases even and members of the farm, manuals and more (Subi¢ and
Jeloc¢nik, 2019).

For the analytical calculations on the basis of variable costs in this research was used the
following formula:

PVT =Q-VT,whileQ=(gxc)+p

Where analytical elements represents:

PVT — contribution margin (coverage of variable costs);

Q — achieved production value;

VT — gained variable costs;

g — volume of product per unit of measure;

¢ — price of product per unit measure;

p — subsidies per unit of production area.

The easiness and speed of application of the mentioned method is of particular importance
for farms that are not under pressure from the obligation to keep business records on the farm
(Vasiljevi¢ and Subi¢, 2010), because through them they are in a position to gain insight into the
financial result they generate. The method is an excellent tool to support the decision-making process
during the economic analysis of the existing situation within the applied production lines, since it
provides an adequate assessment of the sustainability of the adopted technical and technological
approach and the achieved results (Jelo¢nik et al., 2016).

Considering that in the conditions of organic production climate and market conditions have a
very significant impact on the results of the farm business, it is necessary to analyze the production results
in uncertain conditions. For this purpose, the most commonly is used the method of determination of
critical production values, apropos values at which the coverage margin equals zero, where the calculation
of indicators is carried out according to the following formulas (Nasti¢ et al., 2014):

Critical price: KC = (VT -p)/ OP

Critical yield: KP = (VT -p)/ OC

Critical variable costs: KVT = (OP x OC) + p, pri Cemu je:

OP — expected yield;

OC — expected pice;

p - subsidy;

VT — varijable costs.

Also, in conditions of uncertainty, the method of "sensitivity analysis" is used to monitor the
pace of change in the coverage margin because of the decrease in yield or sales price, apropos because
of the increase in variable production costs (Subi¢ and Jelo¢nik, 2012).
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RESULTS AND DISCUSSIONS

With calculations on the basis of variable costs determine the ability of the manufacturer to
cover the variable costs upon realization of the product and to obtain a certain value from which after
covering the fixed costs would make a profit (Subi¢ and Jelo¢nik, 2019). Table 1 shows the production
results achieved on the farm which is characterized by a focus on environmentally friendly vegetable
production in the protected area. In the shown production line, on the observed farm, analytical
calculation on the basis of variable costs shows the following:

— It was achieved the positive coverage margin (EUR/a 236.43), which should be sufficient for
covering fixed production costs and achieving a positive financial result;

— It was achieved the average sales price amounted to EUR/kg 0.56, based on the following
budget: total realized production value (EUR/a) / total realized production volume (kg/ar) =
703.02 / 1,250.00);

— Realized incomes are 1.5 times higher than the generated variable costs.

Table 1. Cover margin of environmentally friendly production of tomatoes in a greenhouse:

. Price per UM Total Ukupno
Eman] QTN S (in pRSD) RSD/ar =S

A — Incomes

Tomato 1,250.00 kg - - -
| class (90%) 1,125.00 kg 70.00 78,750.00 666.02
I class (10%) 125.00 kg 35.00 4,375.00 37.00
Insurance premium - -
Subsidies - -
Value of production (total A) 83,125.00 703.02
B - Varijable cost

Seed 250.00 seed 7.00 1,750.00 14.80
Sedlins 250.00 stalk 33.50 8,375.00 70.83
Manure 1,000.00 kg 1.00 1,000.00 8.46
Mineral fertilizers and bio-stimulators 1,100.00 9.30
Pesticides 76.20 0.64
Binder 0.71 hank 145.00 103.57 0.87
Mulch foil (stripes) 62.50 m 11.00 687.50 5.81
Laboratory analyses 1.00 set 25,000.00 25,000.00 211.43
Greenhouse foil sun shade 1.00 set 535.00 535.00 4.52
Packaging (crates) 125.00 pcs 10.00 1,250.00 10.57
Drip irrigation tapes 62.50 m 6.00 375.00 3.17
Green market fee 14.00 day 200.00 1,000.00 8.46
Cost of mechanization 3,199.00 27.06
Cost of irrigation 420.00 3.55
Other costs 450.00 3.81
Engaged external labour 9,848.29 83.26
Varijable costs (total B) 55,169.56 466.58
C — Contribution margin (A-B) 27,955.44 236.43

Analyzing the variable costs structure of environmentally friendly production of a given crop
in a protected area (Table 1 and Graph 1), the following are noted:

— Low cost share of plant protection products (0.1%) and mineral fertilizers (2%);

— High cost share of laboratory analyzes of soil, water and fruit (45%). However, it should have
in mind that several crops are also grown in the greenhouse during the year which also are
involved in covering this type of cost. Beside, soil and water analyzes are done every other
year, while fruit analysis is required for each crop grown in the greenhouse during the year;

— A high share in variable costs also are labour costs (18%), which represent a significant factor
in the sustainability of crop production based on ecological principles.
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Graph 1. Variable costs structure in conditions of environmentally friendly tomato production
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Based on the data from the coverage margin calculation, critical values of tomato cultivation
were determined based on the principles of environmentally friendly production practices (Table 2).
Based on the results obtained, it can be observed that the critical production values, at which the
coverage margin equals zero, have the following values:
- Ciritical price amounts EUR/kg 0.37;
- Critical yield amounts kg/a 829.61,
- Critical variable costs amount EUR/a 703.02.

Table 2. Critical production values

Description RSD(kg)/ar EUR(kg)/ar
Expected yield (OP) 1,250.00 1,250.00
Expected price (OC) 66.50 0.56
Subsidy (p) - 0.00
Varijable costs (VT) 55,169.56 466.58
Critical price: KC = (VT -p)/ OP 44.14 0.37
Critical yield: KP = (VT - p)/ OC 829.61 829.61
Critical variable costs: KVT = (OP x OC) + p 83,125.00 703.02

Note: Tomato fruits are classified into two classes, so the expected price represents the average price per 1 kg of tomatoes.

The sensitive analysis of environmentally friendly tomato production in the greenhouse,
based on analytical calculation results, is shown in Tables 3 and 4. This analysis shows the degree of
sensitivity, apropos the level of change in the coverage margin because of decreasing in yield or sales
price (Table 3), as well as because of growth of variable production costs (Table 4).

Table 3. Change in coverage margin because of falling yield or falling price

Fall of tomato yield or price (%) Value of C?Stsrlijt;:t"i;)n margin Value of C?gggj/gf—l)on margin
5.00 23,799.81 201.28
10.00 19,643.56 166.13
15.00 15,487.31 130.98
20.00 11,331.06 95.83
25.00 7,174.81 60.68
30.00 3,018.56 25.53
35.00 -1,137.69 -9.62
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Table 4. Change in coverage margin because of rising variable costs

. Value of contribution margin Value of contribution margin
Growth of variable costs (%0) (RSD/ar) (EUR/ar)

5.00 25,197.61 213.11
10.00 22,439.17 189.78
15.00 19,680.72 166.45
20.00 16,922.27 143.12
25.00 14,163.83 119.79
30.00 11,405.38 96.46
35.00 8,646.93 73.13
40.00 5,888.48 49.80
45.00 3,130.04 26.47
50.00 371.59 3.14
55.00 -2,386.86 -20.19

The values shown in Tables 3 and 4 show that the coverage margin of environmentally
friendly tomato production in the protected area is more sensitive to a fall in production value than to
a rise in variable costs. At the same time, the margin of coverage is at zero in the event of a fall in
production value by 33.63%, or due to a rise in variable costs by 50.67%.

The production results achieved on the farm applying the conventional vegetable growing
system in the protected area are shown in Table 5. In the shown production line, on the observed
farm, the analytical calculation on the basis of variable costs shows the following:

- It was achieved a positive margin (EUR/a 273.46), which should be sufficient to cover fixed
costs and profit;

- It was achieved a average sales price amounted to EUR/kg 0.38, based on the following
estimate: total realized production value (EUR/ar) / total realized production volume (kg/ar)
=494.76 / 1,300.00);

- Realized incomes are almost 1.8 times higher than the generated variable costs.

Table 5. Cover margin of conventional tomato production in the greenhouse

. Price per UM Total Ukupno
21373 QU h (in ESD) RSD/ar EURYar

A — Incomes

Tomato | 1,300.00 | kg | 45.00 |  58,500.00 494.76
Insurance premium - -
Subsidies - -
Value of production (total A) 58,500.00 494,76
B - Variable costs

Seed 0.00 seed 0.00 0.00 0.00
seedlings 270.00 stalk 40.00 10,800.00 91.34
Manure - kg - - -
Mineral fertilizers 6,800.00 57.51
Pesticides 750.00 6.34
Binder 0.80 hank 145.00 116.00 0.98
Mulch foil (stripes) - m - - -
Laboratory analyses - - - - -
Greeenhouse foil sun shade 1.00 set 550.00 550.00 4.65
Packaging (crates) 125.00 pcs 10.00 1,250.00 10.57
Drip irrigation tapes 100.00 m 4.00 400.00 3.38
Green market fee - day - - -
Cost of mechanization 2,100.00 17.76
Cost of irrigation 550.00 4.65
Other costs - -
Engaged external labour 2,850.00 24.10
Varijable costs (total B) 26,166.00 221.30
C - Contribution margin (A-B) 32,334.00 273.46
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By analyzing the variable cost structure of conventional cultivation practices of given crop
in a protected area (Table 5 and Chart 2), it is noted that:

— The largest share of variable costs is purchase of seedlings costs (41%) and mineral fertilizers
costs (26%);

— Labor costs account for 11% of total variable costs;

— Costs of mechanization, which include performing basic and additional land cutivation,
fertilization, planting of seedlings, measures of care and protection of crops, as well as
transportation of fruits make 8% of variable costs of conventional production of tomatoes in
the protected area;

— Other costs have a significantly smaller share of variable costs.

Graph 2. Variable cost structure under conditions of conventional tomato production
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Critical values of tomato cultivation in conventional cultivation practices were also
established on the basis of the coverage margin calculation (Table 6). Based on the results obtained,
it can be observed that the critical production values, at which the coverage margin equals zero, have
the following values:

- Critical price amounts EUR/kg 0.17;
- Critical yield amounts kg/ar 581.47;
- Critical variable costs are EUR/ar 494.76.

Table 6. Critical values of conventional tomato production in a protected area

Description RSD (kg/ar) EUR (kg/ar)
Expected yield (OP) 1,300.00 1,300.00
Expected price (OC) 45.00 0.38
Subsidy (p) 0.00 0.00
Varijable costs (VT) 26,166.00 221.30
Critical price: KC = (VT -p)/ OP 20.13 0.17
Critical yield: KP = (VT - p)/ OC 581.47 581.47
Critical variable costs: KVT = (OP x OC) + p 58,500.00 494.76

The sensitive analysis of conventional tomato production in the greenhouse, established on
the basis of analytical calculation results, is presented in Tables 7 and 8.
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Table 7. Change in coverage margin in conventional production because of falling yield or falling tomato price

Fall of tomato yield or price (%) Value of c(ogglijb/:tri;)n margin Value of c?é\brli?b/g"[’i)on margin
5.00 29,409.00 248.72
10.00 26,484.00 223.99
15.00 23,559.00 199.25
20.00 20,634.00 174.51
25.00 17,709.00 149.77
30.00 14,784.00 125.03
35.00 11,859.00 100.30
40.00 8,934.00 75.56
45.00 6,009.00 50.82
50.00 3,084.00 26.08
55.00 159.00 1.34
60.00 -2,766.00 -23.39

Table 8. Change in coverage margin in conventional tomato production because of rising variable costs

Growth of variable costs (%) Value of cc(JFr;tSrliDl;;:i)on margin Value of c?gltJrli?b/::i)on margin
10.00 29,717.40 251.33
20.00 27,100.80 229.20
30.00 24,484.20 207.07
40.00 21,867.60 184.94
50.00 19,251.00 162.81
60.00 16,634.40 140.68
70.00 14,017.80 118.55
80.00 11,401.20 96.42
90.00 8,784.60 74.29
100.00 6,168.00 52.17
120.00 934.80 7.91
130.00 -1,681.80 -14.22

The results of the sensitive analysis showed that the coverage margin of conventional tomato
production in a protected area is more sensitive to a fall in production value than to a rise in variable
costs. At the same time, the margin of coverage of conventional production becomes negative in case
of a fall in production value by over 55%, that is, due to an increase in variable costs by over 120%.

CONCLUSIONS

The analysis of the realized coverage margin, apropos gross financial result at the level of
family farms applying two different concepts (environmentally friendly and conventional) in the
production of the same crop in the protected area, points to the following conclusions:

v The yield of tomatoes in environmentally friendly production is lower by 3.8% compared to
the conventional practice of growing the same crop apropos variety;
v’ The total value of environmentally friendly tomato production is bigger for 29.6% compared
to conventional production of the same crop;
v The high share of variable costs in organic (66.4%) compared to conventional production
(44.7%), influences that the realized incomes in organic production is 1.5 and in conventional
one 1.8 times higher than the generated variable costs;
v’ Laboratory analysis costs (45%) and labour costs (18%) have the largest share in the variable

cost structure of environmentally friendly tomato production;

v The largest share in the variable costs structure of conventional production of the same crop,
in addition to the purchase of seedlings (41%), have the costs of acquiring fertilizers (26%),
while significantly less resources are allocated for hiring labour (11%);
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v The results of a sensitive analysis showed that the coverage margin of both tomato production
methods (environmentally friendly and conventional) in the protected area is more sensitive
to a fall in production value than to an increase in variable costs.

v’ Although the margin of coverage in terms of environmentally friendly production is 13.5%
lower than conventional, the results showed that such a system of growing tomatoes on family
farms is economically sustainable, because it provides a positive and stable income for
producers.

Considering that in the variable costs structure of environmentally friendly production,

significant expenditure relates to laboratory analyzes, if this item were included in the variable cost
structure of conventional production, the realized margin of coverage would be reduced by the same
cost, while the final result would be lower compared to the realized margin of coverage of
environmentally friendly tomato production.

10.

11.

12.

13.

14,

BIBLIOGRAPHY

Cisilino. F. & Madau, F. A. (2007). Organic and Conventional Farming: a Comparison Analysis through the Italian
FADN. In: Proceedings of ,,| Mediterranean Conference of Agro-Food Social Scientists®. 103" EAAE Seminar
,,»Adding Value to the Agro-Food Supply Chain in the Future Euromediterranean Space®. Barcelona, Spain, April
23rd - 25th, 2007., Retrieved August 15, 2019, from http://orgprints.org/14139/

Food and Agriculture Organization (FAO) Retrieved August 1, 2019, from http://www.fao.org/faostat/en/#data

Hadelan, L., Grgi¢, 1., Zraki¢, M., & Crn¢an, A. (2015). Financijska ocjena proizvodnje povréa u zaSticenim
prostorima. Glasnik zastite bilja 4, 51-59.

Jelocnik, M., Subi¢, J., Zubovié, J., Zdravkovié, A. (2016): Ekonomski aspekti primene obnovljivih izvora energije
u procesu navodnjavanja u proizvodnji povrca. Ecologica, vol. 23, br. 83, str. 473-479.

Nasti¢, L., Jelo¢nik, M., Subi¢, J. (2014): Analiza proizvodnje kale i krastavca u plasteniku. Ekonomika Nis, vol.
60, br. 4, str. 209-217.

Nieberg, H., & Offermann, F. (2000). Economic performance of organic farms in Europe. Universitdt Hohenheim,
Stuttgart-Hohenheim.

Ponisio, L. C., M’Gonigle, L. K., Mace, K. C., Palomino, J., Valpine, P., & Kremen, C. (2015) Diversification
practices reduce organic to conventional yield gap. Proceedings of the Royal Society B 282: 20141396. doi:
10.1098/rspb.2014.1396.

Ro60s, E., Mie, A., Wivstad, M., Salomon, E., Johansson, B., Gunnarsson, S., Wallenbeck, A., Hoffman, R., Nilsson,
U., Sundberg, C. & Watson, C.A. 2018. Risks and opportunities of increasing yields in organic farming. A review.
Agronomy for Sustainable Development, 38:14, https://doi.org/10.1007/s13593-018-0489-3.

Roljevi¢, S. (2014). Productivity of alternative small grains in the organic farming system. PhD Thesis, Faculty of
Agriculture, University of Belgrade. UDC 631.147:633.11(043.3).

Roljevi¢ Nikoli¢ S., Vukovi¢ P., (2017): ,,Support organic farming as a clean technology and development of rural
areas in the EU and Serbia“, Thematic proceedings: ,,Sustainable agriculture and rural development in terms of the
Republic of Serbia strategic goals realization within the Danube region — development and aplication of clean
technologies in agriculture®, Institute of Agricultrue Economics, Belgrade; pp. 595-612.

Seufert, V., Ramankutty, N., & Foley, J. A. (2012). Comparing the yields of organic and conventional agriculture.
Nature. 485(7397), 229 — 232.

Seufert, V., Ramankutty, N., & Mayerhofer, T. (2017). What is this thing called organic?—How organic farming is
codified in regulations. Food Policy. 68,10-20

Subié, J., & Jeloénik, M. (2012). Economic-financial aspects of production on livestock farms in Serbia: case study
of pigs fattening. In: Solutions and interventions for the technological transfer and the innovation of the agro-
food sector in south east regions — TECH.FOOD project, Ed.: Cvijanovi¢, D., Jelo¢nik, M., Beki¢, B., Institute of
Agricultural Economics Belgrade, pp. 77- 93.

Subi¢, J., & Jeloénik, M. (2019). Economic effectiveness of ecologically acceptable production of vegetables in
protected area. Proceeding on International Scientific Conference ,,Sustainable agriculture and rural development
in terms of the Republic of Serbia strategic goals realization within the danube region - sustainability and
multifunctionality, December, 13-14™ 2018., pp. 333-352.

43


http://orgprints.org/14139/
http://www.fao.org/faostat/en/#data

15. Tirado, R. (2015). Ecological Farming: The seven principles of a food system that has people at its heart, Report.
Greenpeace International. Retrieved August 15, 2019, from:

http://www.greenpeace.org/international/Global/international/publications/agriculture/2015/Food%20and%20Far
ming%20Vision.pdf

16. Vasiljevi¢, Z. & Subi¢, J. (2010): Importance of the costs calculation at the family farms in Serbia. In: Agriculture
in late transition — Experience of Serbia, (Ur.) Tomi¢, D., Sevarli¢, M., AAES, Belgrade, Serbia, pp. 123-138.

44


http://www.greenpeace.org/international/Global/international/publications/agriculture/2015/Food%20and%20Farming%20Vision.pdf
http://www.greenpeace.org/international/Global/international/publications/agriculture/2015/Food%20and%20Farming%20Vision.pdf

ANALYSIS OF INCOMING AND OUTGOING CASH FLOWS OF DAIRY
SHEEP BREEDING FARMS IN BULGARIA

TSVETANA HARIZANOVA-METODIEVA?, NIKOLA METODIEV?

Summary: The aim of the study is to explore cash flow categories (incoming, outgoing and net cash flow per ewe),
generated by dairy sheep breeding farms in Bulgaria. The study was carried out with 3 conventional dairy sheep farms
(511 ewes totally, all from the breed — Synthetic Population Bulgarian Milk), in which extensive farming system was
applied. The information was collected through a questionnaire from farm owners in 2016. The study found that all
three farms have positive net cash flow (735 EUR, 6415 EUR, and 32034 EUR). The cash flows of farms vary according
to the specifics of their activity, but the largest share of the outgoing cash flows have that for labour payments (from
30.8% to 50.5%) and for the purchase of forages (from 10.8% to 47.3%). Fuel costs vary considerably (from 1.8% to
7.2%). From the incoming cash flows, substantial portion took the sales of sheep milk (from 32% to 54.8%) and lambs
(from 23.6% to 38.4%), followed by subsidies (from 17% to 27.7%). The net cash flow per ewe greatly varied and took
values of 7 EUR, 77 EUR, and 99 EUR, meaning that the profitable operation of each farm depends on local factors of
the natural environment, business conditions and management decisions of the farm owners. It is necessary for the
farmers to take precautions to keep lambs alive and healthy in order to maximize the financial effectiveness of the farm,
as well as to sell milk at better price.

Keywords: dairy sheep farms, sales, cash flows, Bulgaria
JEL Classification: Q12

INTRODUCTION

Dairy sheep breeding is a sector that engages a relatively low skilled labor force, uses
crude feed and waste raw materials from the food-processing industry, uses effectively depleted
lands and pastures and provides basic or additional incomes to the rural population of Bulgaria.
Dairy sheep breeding could be a profitable business even in harsh climate conditions [6]. Sheep can
be reared on lands, inappropriate for other kinds of agribusiness [9]. Prevailing share of sheep milk
is used for the production of cheese [3].

One of the factors having an impact over the profitability of dairy sheep farms is the
average milk yield of the flocks, as well as the motivation of people to deal with dairy sheep. In this
respect, a number of authors have studied the various categories of revenues, costs and efficiency of
the sector in Bulgaria [7], [10], [12].

A study, established that in the Mediterranean countries, found that dairy sheep farming as
a whole had generated higher income compared to meat direction of sheep breeding [5] and in
Spain most of dairy Assaf farms were economically profitable [8].

The prospects of the sector in Bulgaria depend to a large extent on its subsidization, both
by subsidies for ewes, including those under selection, as well as subsidies for arable land and
pastures. Sheep farmers in Bulgaria can also receive financial support through the resources of the
Programme "Rural development” 2014-2020, including for “Animal welfare”, for young farmers
and other measures.

Sheep-farmers may apply for financial aid de minimis for their ewes: for farmers, who
have between 10 and 300 ewes — up to 15 BGN/ewe and for farmers, rearing more than 300 ewes —
up to 7 BGN per ewe. Also farmers may receive subsidies for ewes, if they have 50 or more ewes
under selection from one and the same breed or if they raise from 10 to 49 ewes in the mountain
regions of the country. For organic farming, farmers may also apply for financial aid [13].

As an alternative to conventional farming, in recent years organic sheep breeding becomes
more and more appealing to the farmers: 21072 heads of sheep for 2018 were under organic
farming in comparison to 2015, when there were 18792 heads [1], [2]. According to a study [11]
Bulgaria and Romania are countries with a great scope for growth in organic agriculture.

! Assoc. prof., Institute of Animal Science, Bulgaria, Kostinbrod, ts_harizanova@abv.bg
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Sheep takes the second largest share of organic livestock husbandry in Bulgaria after bees
[4]. The aim of the study is to explore cash flow categories (incoming, outgoing and net cash flow
per ewe), generated by dairy sheep breeding farms in Bulgaria.

MATERIALS AND METHODS

The study was carried out with 3 conventional dairy sheep farms (511 ewes totally, all
from the breed — Synthetic Population Bulgarian Milk), in which extensive farming system was
applied. In the studied farms sheep were bred naturally once per year and the lambs were born in
December and in January. The lambs were sold at live weight between 20 and 28 kg at the end of
April to the middle of June. Pastures had an important role for these three sheep farms as a forage
source. The average milk yield in the farms was from 80 to 90 liters per ewe for 120 days lactation
period. Between 55% and 92% of ewes in the studied farms were from first to third lactation. Data
about incoming and outgoing cash flows, incurred in the investigated dairy sheep farms were
collected through a questionnaire from farm owners in 2016. Also information was gathered about
the number of ewes, number of sold lambs per year and number of sold ewes and rams per year for
each farm. The net cash flow per ewe was found. The three farms had realized revenues from the
sale of sheep production (sheep milk, lambs, culled ewes and rams) and from subsidies (received
for the pastures and for the animals). The outgoing cash flows include: labour payments, purchased
fodders, fuels, medications and veterinary services, accounting, selection, disinfectants, electricity,
water, repair of agricultural machinery, rent of pastures, and other. The percentage for each type of
outgoing and incoming cash flows was calculated.

RESULTS AND DISCUSSIONS
Table 1 shows the cash flows of the studied three dairy sheep breeding farms and the net cash flow

per ewe.
Table 1. Cash flows of three dairy sheep breeding farms

Ne | Variables: Sheep farm Nel | Sheep farm Ne2 Sheep farm Ne3
1 | Number of ewes 83 325 103
2 | Number of sold lambs per year 70 270 30
3 | Number of sold ewes and rams per year 15 33 5
4 | OUTGOING CASH FLOWS (EUR): 6935 22716 8390
5 | Labour payments 3500 7000 3300
6 | Purchased fodders 750 10750 2000
7 | Fuels 500 1200 150
8 | Medications and veterinary services 500 1750 500
9 | Accounting 120 161 840

10 | Selection 115 225 150

11 | Disinfectants 15 50 0

12 | Electricity 180 900 300

13 | Water 30 180 0

14 | Repair of agricultural machinery 150 0 0

15 | Rent of pastures 825 0 1150

16 | Other 250 500 0

17 | INCOMING CASH FLOWS (EUR): 13350 54750 9125

18 | Sales of sheep milk 4500 17500 5000

19 | Sales of lambs 4200 21000 2150

20 | Sales of ewes and rams 950 2025 425

21 | Subsidies 3700 14225 1550

22 | NET CASH FLOWS (EUR) (17 - 4) 6415 32034 735

23 | NET CASH FLOW PER EWE (EUR) (22/1) ya 99 7

Source: data, collected through a questionnaire and own estimations.
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Figure 1 and Figure 2 show the percentage of each type of outgoing and incoming cash
flows in the sheep farms.

Figure 1. Percentages of the outgoing cash flows in the sheep farms
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Source: data, collected through a questionnaire and own estimations.

Figure 2. Percentages of the incoming cash flows in the sheep farms
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Source: data, collected through a questionnaire and own estimations.

The number of ewes in the studied dairy farms is 83, 103 and 325. The number of sold
lambs per year is from 30 to 270 and the number of sold ewes and rams per year is from 5 to 33.

The study found that all three farms have positive net cash flow (735 EUR, 6415 EUR, and
32034 EUR). The farms’ cash flows vary according to the specifics of their activity, but the largest
share of the outgoing cash flows have that for labour payments (from 30.8% to 50.5%) and for the
purchase of forages (from 10.8% to 47.3%). The farmer with 103 ewes have bought forage for a
sum of 2000 EUR per year and the rest of needed feed for animals is own production. The farm
with 325 ewes have bought all the forage (excluding grass for grazing): 600 bales alfalfa (2 EUR
per bale); hay — 1000 bales (1.5 EUR per bale); straw — 500 bales (0.5 EUR per bale); wheat — 20
tons (150 EUR per ton); corn — 20 tons (165 EUR per ton); forage mixtures — 4 tons (375 EUR per
ton). The farm with 82 ewes have bought only corn — 5 tons (150 EUR per ton), the rest of feed is
own production.
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Our results were in accordance with a study [12], according to which the labour costs in a
farm, rearing the same breed (Synthetic Population Bulgarian Milk) varied from 42.3% to 45.8%
and the forage costs took values from 37% to 41%.

Fuel costs vary considerably (from 1.8% to 7.2%) in our study. Medications and veterinary
services take similar percentages in the three farms: between 6% and 7.7%. Accounting services
vary substantially between 0.7% and 10%. Selection expenses take between 1% and 1.8%. Rent of
pastures is between 0% and 13.7%. Electricity is between 2.6% and 4%. Disinfectants and water
take the smallest share of outgoing cash flows of the dairy farms.

From the incoming cash flows, substantial portion take the sales of sheep milk (from 32%
to 54.8%) and lambs (from 23.6% to 38.4%), followed by subsidies (from 17% to 27.7%).

The selling price of lambs varied from 2.75 EUR to 3 EUR per 1 kg live weight. The
selling price for 1 kg live weight of sold ewes a rams varied from 1 to 1.5 EUR. The selling price of
sheep milk per 1 liter was between 0.6 EUR and 0.69 EUR, but for high quality sheep milk, used
for cheese production, the price had reached 1 EUR per liter.

In the conducted study the net cash flow per ewe greatly varies and takes values of 7 EUR,
77 EUR, and 99 EUR, respectively for each farm. It was established in a research [7], that the gross
margin per ewe can takes value of 110 BGN, or approximately 56 EUR, for a flock of Synthetic
Population Bulgarian Milk breed.

One of the reasons for relatively small value of the net cash flow per ewe in the third farm
(with 103 ewes) was that the farmer had sold only 30 lambs. It was due to high mortality rates of
lambs (20-30% mortality rate) and ewe lambs (10% mortality rate). For comparison in the other two
farms the mortality rate for lambs took values from 5% to 9% and for ewe lambs — from 0% to 1%.
The other reason for the low net cash flow per ewe in the third farm was the selling price of sheep
milk — 0.6 EUR per liter. The other two farms had sold milk for 0.69 EUR per liter.

So, we can conclude that the profitable operation of each farm depends on local factors of
the natural environment, business conditions and management decisions of the farm owners. It is
necessary for the farmers to take precautions to keep lambs alive and healthy in order to maximize
the financial effectiveness of the farm, as well as to sell milk at better price.

CONCLUSIONS

The study found that all three farms have positive net cash flow (735 EUR, 6415 EUR, and
32034 EUR). The farms’ cash flows vary according to the specifics of their activity, but the largest
share of the outgoing cash flows have that for labour payments (from 30.8% to 50.5%) and for the
purchase of forages (from 10.8% to 47.3%). Fuel costs vary considerably (from 1.8% to 7.2%).
Medicaments and veterinary services take similar percentages in the three farms: between 6% and
7.7%. Disinfectants and water took the smallest share of outgoing cash flows of the dairy farms.

Substantial share of the incoming cash flows, takes the sales of sheep milk (from 32% to
54.8%), followed by the sale of lambs (from 23.6% to 38.4%) and subsidies (from 17% to 27.7%).

All the three dairy sheep breeding farms have realized positive net cash flow and positive
net cash flow per ewe respectively. The net cash flow per ewe greatly varies and takes values of 7
EUR, 77 EUR, and 99 EUR, meaning that the profitable operation of each farm depends on local
factors of the natural environment, business conditions and management decisions of the farm
owners. It is necessary for the farmers to take precautions to keep lambs alive and healthy in order
to maximize the financial effectiveness of the farm, as well as to sell milk at better price.
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AGRICULTURAL PRODUCTION ZONING.
HISTORICAL AND CURRENT ISSUES

AUREL LUP?

Abstract: This paper brings back to the specialized research circuit, as well as to the political decision makers’ attention
the zoning work of agricultural production by counties, namely over the period 1980-1985-1990. The author considers it
the most important research work carried out by the Institute of Agricultural Economics within the Academy of
Agricultural and Forestry Sciences. In the paper are established, according to the territorial profile at the county level,
the following: the area of agricultural land by uses, the quality of the land expressed by the natural bonitation grades,
their enhancement taking into account the qualitative evolution of the production technologies, the assurance of the main
factors of production, but especially the realization in stages of land reclamation works. The following are also
established: the geographical space of each crop or species of animals, the average yields per hectare and per head of
livestock. The synthesis consists of a number of 20 macro zones hierarchized according to importance: national, county,
specialized areas. The paper includes numerous tables and maps. It is similar to works from almost every country in the
world. It is drawn up in agreement with the political decision makers, being an event which seems unique in the economic
history of Romania.

Key-words: agriculture, zoning, macro zone, land reclamation
JEL Classification: Qis; Qus; Qis

INTRODUCTION

As a research topic, the zoning of agricultural production is always current, due to a complex
series of natural and human factors, the latter having an increasing influence. From a historical point
of view, the spatial distribution of agricultural production was a natural one, determined by the set of
environmental factors, which allowed the cultivation of certain species of plants and the breeding of
animals in certain regions. The competition for satisfying the human need for food - quantitative and
qualitative - and not least the productivity and the cost of obtaining some products had an important
role in the territorial redistribution of agricultural production. In the last two centuries, for example,
the more productive, cheaper and more consumable maize has largely replaced millet and buckwheat.

In modern times, the development of scientific research in the field, the technical and
technological progress, the increase in the speed of transport of the products and the proportional
reduction of the cost, the improvement of the storage technologies have greatly influenced the
territorial zoning of the agricultural production in which the economic and social factors, the market,
largely decide the spatial distribution of agricultural production, both globally and within national
economies. The present paper is a case in which the political decision through the program territorial
self-provisioning (2) canceled significant research efforts materialized in massive investments.

In the countries of the former Soviet bloc - including Romania - sophisticated economic-
mathematical models were elaborated with the aim of optimizing the territorial distribution of
agricultural production, taking into account a multitude of technical and economic factors and
coefficients, more or less controllable (Gavriliev , Kravcenco, Popov 1968,1969,1970). As for France,
we mention the works elaborated by Klatzman (1968), Tirel (1969), Frigola (1972). In the United
States, Brokken and Headz (1968) developed models for the simultaneous zoning of plant and animal
production (3).

! Prof. Ph.D. Eng., Romanian Academy of Sciences and ,,OVIDIUS” University of Constanta. e-mail
lupaurel@yahoo.com
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MATERIAL AND METHOD

Stages, coordination, guidance, executions. Precursors: lon lonescu de la Brad, C.Murgoci,
Popovici-Lupe.
During the socialist agriculture period:
I. Central Commission for Agricultural Production Zoning, MA, 1961-1964.
I1. After the completion of collectivization (1962) the work is resumed under the new
circumstances.
I11. Coordination and Synthesis Study IEA, 1976.
Phases:
- deepening the study and extending the period until 1990;
- trainings: topographic specialists, researchers from experimental stations, county
commissions, methodological guides, programmers, etc.
Coordination:
» Angelo Miculescu, Minister of MAIA; Nicolae Giosan, president of ASAS, the
presidents of the County Agricultural Directorates.
* B. Burlacu, S. Hartia, D. Teaci, secretariat.
Methodological guides, authors of linear programming models at central and county level.
At the top level S. Hartia. At county level: a number of 40 people, of which 31 researchers from ICEA
and 9 from universities and agronomic institutes (Constanta and Tulcea counties, A. Lup).
Working hypotheses
A certain evolution of the number of tractors and the quantity of chemical fertilizers:

Proposals
1972 1980 VA v, V2
Number of tractors thousand units 115 126 175 185 200
Chemical fertilizers (thousand tonnes) 639 3033 3100 3965 4850

This working hypothesis was not fulfilled. In 1990, in Romania’s agriculture only 152
thousand tractors were operating, and the quantity of chemical fertilizers benefited by the Romanian
agriculture was only 1159 thousand tonnes, respectively 23.9% compared to the forecast (6). Even
though Romania had the necessary production capacities, both for the production of tractors and for
chemical fertilizers, the main destination was the export.

Relying on the ambitious figures released by the plenaries and congresses of the Romanian
Communist Party, a certain evolution of the land reclamation works was considered, depending on
which production levels per hectare were predicted in increasing variants:

Variant 1. An irrigated area of 2750 thousand ha.

Variant 2. An irrigated area of 3700 thousand ha.

Variant 3. An irrigated area of over 5000 thousand ha, and the quantity of fertilizers.

Variant 4. An irrigated area of over 5000 thousand ha, and the quantity of chemical fertilizers
provided would be about 4850 thousand tonnes.

Variant 5. The irrigated area of over 5000 thousand ha and all land reclamation works would
be carried out (draining, drainage, soil erosion control, etc.), the amount of chemical fertilizers would
be about 5500-6000 thousand tonnes, and the number of tractors would be about 200-240 thousand
physical units.

I would like to mention here that at the end of 1989, there were 151.745 tractors in Romania’s
agriculture, 33.463 fewer units than in 1986, when their number was 185.208. In fact, considering the
statistical system of the time nobody will ever know the real figure. What few people know, and those
who know neglect the fact that according to a downward provision in the last years of the totalitarian
communist regime, scrapping worn-out equipment was forbidden. Even so, the statistics of the time
would acknowledge the reduction in the number of tractors in recent years: 184.850 in 1987, 165.072
in 1988 and 151.745 in 1989 (6). For the last variant, the great master of the zoning work, Sergiu
Hartia also suggested other research achievements such as:

- high productivity plant varieties and hybrids;
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- the functional exploitation of the entire complex of land reclamation and agropedo-
ameliorative works (improvement of soil reaction, sandy lands);

- the appropriate training and qualification of the agricultural workers;

- an efficient management system (5).

At the research level, all these conditions were met by their transposition into the great
agricultural production never achieved both due to the inability of the economy to provide works,
substances in sufficient quantities and corresponding quality and to the intervention of the political
factor as decision-maker.

Foundation of the technical and economic parameters of the zoning activity. In the
previous paragraph | mentioned that the parameters that the zoning work would propose for the three
periods of time (1980, 1985 and 1990) were conditioned by the provision of levels of endowment and
supply with inputs of industrial origin. In parallel, the setting of the operating parameters of the zoning
was dependent on the accomplishment of works in stages, that had to significantly correct the
parameters of the natural environment: drought, excess humidity, erosion. To this end, the specialists
in the field were appealed to, first of all for the bonitation works that synthesized the zoning of the
parameters of the natural framework and those resulting from land reclamation works in particular.
Their parameters materialized in areas functionally set up in stages (established only in 1983) were
assumed to be achieved, i.e. 5500 thousand ha arranged for irrigation (26.8% set up in 1975), 5530
thousand ha drained (35.6% arranged in 1975) and 5300 thousand ha anti-erosion facilities (18.5%
set up in 1975). In these conditions, the qualitative bonitation of the soils at the county level was
operated establishing at this level the natural and the intensified grade (the latter considering that the
arrangements will be made until 1990, the last zoning period (table 1). Maps that described the
conditions of the natural environment (the climatic ones in figure 1) were used in determining the
intensified bonitation notes.

Table 1
Natural and intensified notes in some counties for the main cultures and country mean
County Wheat Maize Sunflower Soy Sugar beet Potato

Nat. | Int. | Nat. | Int. | Nat. | Int. | Nat. | Int. | Nat. | Int. | Nat. Int.

Alba 30 58 21 48 22 47 27 57 20 47 21 47

Braila 55 68 60 92 59 78 51 78 54 86 47 68

Constanta 47 74 47 97 47 74 41 84 42 86 36 75

Dolj 48 71 49 83 50 73 46 80 43 74 38 68

Ialomita 59 84 61 112 63 94 57 103 | 58 107 50 93

Mures 40 63 25 41 23 33 31 51 45 65 31 51

Teleorman 59 84 57 93 59 82 57 84 54 85 47 74

Timis 53 77 49 86 59 82 44 63 54 85 40 68

Tulcea 44 67 40 75 41 63 40 75 37 69 32 59

Country mean 47 72 42 74 42 64 41 72 41 73 38 68
Source: (5)

Table 2 Considering that over time the cultivation

Production - kg - land judging point technologies will be improved (more efficient biological
depending on plant technology evolution  material, more fertilizers and pesticides, more equipment

Whg;'t“re D08 190 2801 and more efficient, more competent management) the value

Maize 80-90 110 | 130 | In production increase of the bonitation point will also

Sunflower 30-35 40 [ 50 | increase (table 2).

Potato 450-550 600 | 700 Table 3

Sugarbeet 500-600 700 | 800 Production - kg —and land judging point established

Source: (4). for level of five variants yields on hectar

The data regarding the evolution of the | culure — 5 Vg”ams Z :

technological development were provided by Muneat 5 | 50 52 55 50
pedologists and technologists, so that based on | Mmaize 60 75 80 90 100
them the values of the bonitation point intensified | Sunflower | 34 36 37 45 50
for different cultures were designed (table 3). Sugarbeeat | 500 | 600 | 700 | 800 | 900

Source: (5)
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Source: (1)

Figure 1. Agroclimatic zones of Romania (above) and teritorial distribution of the rainfall (below)

Based on these data established for each county, average productions per counties were
proposed for all crops (for wheat, maize and a few counties in table 4).
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Table 4

Wheat and maize yields by variants proposed in any (some) representative counties

Wheat Maize
County
V1 V3 V3 \/ Vs V1 \'/) V3 V4 Vs

Alba 2610 2900 3016 3190 3480 2880 3600 3840 4320 4800
Briila 3060 3400 3536 3740 4080 5520 6900 7360 8280 9200
Constanta 3330 3700 3848 4070 4440 5820 7275 7760 8730 9700
Dolj 3195 3550 3692 3905 4260 4980 6225 6640 7470 8300
lalomita 3780 4200 4368 4620 5040 6720 8400 8960 10080 11200
Mures 2835 3150 3276 3465 3780 2460 3075 3280 3690 4100
Teleorman 3780 4200 4370 4620 5040 5500 6975 7440 8370 9300
Tulcea 3015 3350 3484 3685 4020 4500 5625 6000 6750 7500
;:I—(?Lfiltry 3240 3600 3744 3960 4320 4440 5550 5920 6660 7400
Source: (5)

We only mention at country level the five variants of average productions in sunflower and
sugar beet crops.

Sunflower (kg / ha): V1 —2176; V> — 2304; V3 — 2368; V4 — 2880; Vs — 3200.

Sugar beet (kg / ha): V1 —40150; V2— 47450; — ; V3 —52100; V4 —58400; Vs — 65700.

We should mention that the sugar beet was only planned for the cooperative sector and only
in 1989 it was cultivated by the state agricultural enterprises.

At the same time, according to the data provided by pedologists and geographers, maps were
drawn up in which it is mentioned - depending on the area - the possible increase obtained through
irrigation, drainage or soil erosion control (figures 2-3).

Legend

without increase

from 110 to 120

from 120 to 150

from 150 to 200

over 200

Source: (5)
Figure 2. Territorial effect of irrigation. From without increase to over 200
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Figure 3. Territorial effect of the dewatering (above) and of the fighting erossion from

Source: (5)

without to over 200
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Ever since the time of the zoning paper elaboration, the authors had doubts regarding the
achievement of the proposed productions in variants, both at country level and in some counties, for
some cultures decreasing average productions being proposed (table 5).

Table 5
County and county yields proposed for some cultures

Counties
Cultures Countr
i Some untry Alba | Braila | Constanta | Ialomita | Teleorman | Tulcea
1980 3310 2700 4190 4160 4240 3510 3370
Wheat 1990 Vi 3540 2770 4460 3850 4690 4360 4000
V, 3710 3000 4450 4400 4500 4500 4200
1980 4260 3030 6190 6240 6320 4720 4970
Maize 1990 V1 5330 3530 6750 6190 7190 6860 5700
V, 5770 3100 6800 6600 7300 7200 6100
1980 2200 - 2500 2520 2580 2260 2150
Sunflower 1990 V1 2460 - 2460 2330 2690 2580 2360
V; 2380 - 2450 2350 2600 2550 2350
1980 40000 36000 | 44900 45000 45000 42000 44800
Sugarbeet 1990 V1 41430 35250 | 46800 41200 47420 39700 -
\'%Z 44120 38000 | 46800 52500 52500 48000 -
1980 18800 17600 | 17900 17600 16000 16300 16400
Potat 1990 V1 23250 17620 | 26380 24000 23000 26700 25000
\'/) 23110 17400 | 26100 22150 26300 23800 22780
Source: (5)

Source: (5)
Figure 4. The map of the complex zones at country level

Finally, a number of 20 complex areas (figure 4) were set up, in which the complex profile
(the list of areas) of plant, animal or mixed products is presented in order of importance for the
respective area. For example, 14: milk, potatoes, wheat.
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Table of complex zones at country level

1.Meat, milk, maize, sugar beet, sunflower 11. Vines, meat

2. Meat, milk, maize, sugar beet 12. Vines, milk, meat

3. Meat, milk, maize, sugar beet, sunflower 13. Trees, meat, wheat

4. Meat, milk, maize, vegetables 14. Milk, potatoes, wheat

5. Meat, maize, sunflower 15. Milk, potatoes, wheat, flax, tow
6. Meat, maize, sugar beet 16. Milk, wheat

7. Meat, maize 17. Wheat, milk

8. Meat, maize, vines 18. Wheat, milk, trees

9. Meat, maize, soy 19.Meat, milk, wool, potatoes

10. Milk, meat 20. Meat, milk, wool

CONCLUSIONS

The author considers that the work of agricultural production zoning by counties is by far the
most important work of the Institute of Agricultural Economics ASAS (the only specialized one at
that time).

Being carried out under political command (recorded in the directives of the XI congress of the
Romanian Communist Party) and coordinated at the highest political level (deputy prime minister)
and scientifically (by the president of the Academy of Agricultural and Forestry Sciences), it collects
and processes data of all the agricultural research in the country, it uses the most advanced working
methodologies and calculation techniques of that time.

Of the 40 economic-mathematical models, 31 were prepared by researchers of the Institute of
Agricultural Economics, and 9 by academics of the Agronomic Institutes and ASE (Academy of
Economic Sciences).

It was for the first time that the results of research in the field from all over the country were
gathered and processed with the most advanced computing equipment and it seems to be the only
time when the research side and the political one, through the representatives of the state at all levels,
were in agreement.

The forecasts advanced through the zoning work were realistic and achievable if the fertilizers
and tractors exported were at the service of the Romanian agriculture, if land reclamation (about $ 50
billion) corresponded qualitatively and were properly exploited.

Unfortunately, only 5 years later in October 1981, the same supreme leadership would cancel
the zoning results: Decree of the State Council on territorial self-provision according to which each
administrative unit was obliged to produce its entire assortment of products for self-consumption, in
addition to export quotas.
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COMPARATIVE STUDY ON THE USE OF STATISTICAL METHODS FOR
THE DISTRIBUTION OF AUTOCORRELATION TO ANY INFLUENCE
FACTOR

CRISTIAN MERCE?!, MANEA DRAGHICI? EMILIAN MERCE3
RALUCA-ALEXANDRA NECULA*

Abstract: Three methods reported in the literature are subject to comparative analysis in the present paper:

1. Classic method [1,5];

2. Merce E., Merce C.C. Method[2,3];

3. Merce E., at al Method[4];

It is shown that in the case of the first two methods mentioned above, the attempts to distribute interactions on
influence factors have as a prerequisite the determination of the simple correlation coefficients and of the partial
correlation coefficients, the methods being of this particularly laborious nature. With obvious computational facilities,
compared to the first two methods, the authors propose the use of a new method based on the principle of proportional
distribution of autocorrelation with the coefficients of simple determination, and the following five steps are being
performed: 1) Calculation of multiple correlation coefficient and simple correlation coefficients using the Regression
function of the Microsoft Excel Data Analysis component; 2) The recording of the multiple correlation coefficient and the
simple correlation coefficients in the Excel table used for this purpose; 3) Calculating the coefficients of the simple
determination and the multiplication factor; 4) Sum of coefficients of simple determination; 5) Calculating the
proportions of simple determinations, considering their sum equal to 100; 6) Determination of the influence of each factor
as a product between multiple determinations and the proportion of simple determinations. Note that the last four steps
in the Excel work table are generated instantly after the first two steps.

Keywords: autocorrelation, comparative analysis methods, distribution of autocorrelation on each method,
method and program.

JEL Classification: C36
INTRODUCTION

Collinearity is an objective reality in the investigation of complex causal relationships, which
is outlined, as demonstrated in the literature (Merce E., et al, 2004; 2017), whenever information
about the causal complex is incomplete. The presence of collinearity alters the accuracy of numerical
determinations between factors, on the one hand, and the effect studied, on the other. The
phenomenon of collinearity cannot, however, always be avoided. This is primarily about economics,
sociology, psychology, but also about complex agro-biological experiments.

It is, therefore, natural to be concerned about assessing collinearity and then correcting the
relationship between determining factors and effect. For this purpose, a method for individualizing
the influence of each factor has been outlined, based on the calculation of the coefficients of the
simple correlation and the partial correlation (Merce E.,1986); Moineagu C.,1974).

Another method of distributing collinearity on the influence factors recommended in the
literature is based on the calculation of the influence of factors in a certain causal complex as the
average of simple and partial determinations in all possible successions (Merce E., et al; 2017).

In these two working hypotheses, the researcher must evaluate the collinearity numerically and
then proceed to correct the relationship between the factors studied and the effect. However, the use
of the two mentioned methods is difficult, requiring extremely laborious calculations to determine
the coefficients of partial correlation, especially in the case of causal relationships with more than
two factors.
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We propose and offer in this sense a new calculation method based on the distribution of the
autocorrelation on the factors of influence, using the principle of the proportionality of the
determinations with the simple correlation coefficients. To individualize the influence of each factor,
a working method has been imagined that harnesses the benefits offered by Microsoft Excel as a
workbook. With obvious computing facilities, compared to the first two methods, the authors suggest
using this original method, following the next six steps, the first being mandatory, the next four being
resolved instantly:

1. Calculation of the multiple correlation coefficient and simple correlation coefficients using the
Regression function of the Microsoft Excel Data Analysis component;

2. The recording of the multiple correlation coefficient and the simple correlation coefficients in the
Excel table;

3. Calculating the coefficients of the simple determination and the multiple correlation coefficient;

4. The sum of the coefficients of the simple determination;

5. Calculating the proportions of simple determinations, considering their sum equal to 100;

6. Determination of the influence of each factor, as a product of multiple determinations and the
proportion of simple determinations.

MATERIALS AND METHODS

The complexity of causal relationships in different areas of activity, as well as the set of
variables investigated, often make it impossible to obtain complete databases. Studies, observations,
and concrete processing are grounds that have led us to conclude that the source of collinearity is
incomplete information about all possible combinations of variants of influence factors.

And in the case of agricultural experiments there are often encountered situations that comprise
only a few of the possible combinations of variants of influence factors. We assume, in this respect,
an experience with the evolution of average maize production depending on nitrogen and phosphorus
fertilizers doses (Table 1).

Table 1
The evolution of average maize production according to NP quantities (conventional data)
Dose Kg/ha Dose Kg/ha Dose Kg/ha Dose Kg/ha
NoPo 5072 NsoPso 6466 N100P120 8517 N150P160 8732
N0P4o 5452 N100P40 6720 N150P80 8622 N200P120 8875
NsoP4o 6593 N100Pso 8368 N150P120 8748 N20oP160 8726

RESULTS AND DISCUSSIONS

The picture of the possible combinations of NP variants and the corresponding average outputs
is shown in Table 2.

Table 2
The range of possible combinations of the five variants of each factor

X, X1 0 50 100 150 200
0 5072 ? ? ? ?
40 5452 6593 6720 ? ?
80 ? 6466 8368 8622 ?

120 ? ? 8517 8748 8875

160 ? ? ? 8732 8726

This is a typical example of incomplete information that generates collinearity and all attempts
and achievements on how to redistribute it.
Correspondences between the levels of the factors allocated and the average outputs obtained
as incomplete data are centralized in Table 3.
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Table 3
Correspondence between NP combinations and average outputs on incomplete data base

N P Kg/ha

0 0 5072

0 40 5452
50 40 6593
50 80 6466
100 40 6720
100 80 8368
100 120 8517
150 80 8622
150 120 8748
150 160 8732
200 120 8875
200 160 8726

The three mentioned methods are presented comparatively, illustrating the distribution of
autocorrelation on the factors of influence.

For all three methods, for the distribution of autocorrelation, it is necessary to determine the
correlation coefficients in the hypothesis of a certain theoretical regression model. In order to express
the causal relationship between the average production versus two factors it was hypothesized that
the link could be expressed by a bifactorial linear model and by mono-factorial models respectively.

Through the processing of the database, the following concrete forms of the models were
obtained:

y(xx,) =5396.9+13.05x, +9.44%, ; R, =0,934; D, =87,2%
y(%)=5619.5+18.76x ; T, =0,914
Y(X,) =5489.2+24.06x, ; r, =0,862;
% (%,)=7,08+112x, ; Mex, = 0,824;

Taking into account the concrete form of calculated regression models, the methodological
content of the three methods can be emphasized. It is specified that for the first two methods it is also
necessary to calculate the partial correlation coefficients.

Method 1 (Moineagu C, 1974):

According to this method, the individualization of the influence of the two factors implies the
redistribution of the interaction between them. To this end, it is mandatory to determine the partial
correlation coefficients by using specific calculation relationships (Moineagu C, 1974).

_ Ryxlxz Ty, 0,934*0.914

fer, = - =0,6795
e, Joswioger
dy..,, =(0,680)*-100=46,2%;
R - T *
X Ty 0,934*0,862 0641

r Xpo% =
T, 10,9147 40,8627

=(0,641)*-100=41,0%

d YXa o Xy
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Method 2 (Merce E. et al., 2009; 2017):
And this method of distributing collinearity by factors is recommended in the literature [Merce
E. At, al., 2009; 2017]. It includes the calculation of the determination of each factor as an average
of the averages of all simple and partial determinations in all possible sequences for a particular causal

complex. The judgments are graphically illustrated in Figure 1.

S1(X1XzX3)

Se (X3X2X1)

S5(X3X1X2)
S2(X1X3X2)

S3(X2X1X3)

Sa(X2X3Xy)

O Factor 1 O Factor 2 @ Factor 3

Fig.1 - Determinations in a causal complex of three partially auto-correlated factors

The calculation relations, respectively the calculations made according to the judgments of

Method 2, are as follows:

a. The three-factor case:
+ R512 - Rg1 + R§13 - R§3
Rgl + ( )2 ( ) + (R02123 N Rgzs)

lote23 = 3

2 2 2 2
Rozz n +(Ro12 - R01)2+(R023 - Ros) n (R02123 _ R§l3)

lo2as = 3

2

2 p2 2 —
+(R013 R01)2+ (R023 R°2)+(R02123_ Rélz)

2
Ros +

Fozer2 = 3
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b. The two-factor case and the related calculations:

o \/roi+(R§lz—roé)_ (0,914)° +[(0,934)° - (0,862°]
yxox, -

= 0,694
2 2
d,.., = (0,694)*-100=48,2%
5+ (R4, —12) _ [(0,862)* +[(0,934)* - (0,914)*]
e S (8 B ’ =0,624

d,,. .., =(0,624)-100=39,00%

Method 3 (Merce E., et al., 2018)

Each method is based on a certain hypothesis, the differences in the operability of the
calculations may be substantial. The method that we present has as a hypothesis the distribution of
the autocorrelation on factors according to the principle of proportionality with the coefficients of the
simple determination. The method is characterized by a high degree of promptness, with substantial
facilities in integrating calculations.

The distribution of autocorrelation on the factors of influence implies the preliminary
determination of the simple correlation coefficients and of the multiple correlation coefficient in the
hypothesis of a certain theoretical regression model. Considering the database presented in Table 1,
a linear bifactorial model was used to express the causal relationship between the two factors and the
average production.

All calculations were performed using the Regression function of the Microsoft Excel Data
Analysis component.

And this method assumes the determination of the bi-factorial model and of the mono-factorial
models, respectively the coefficient of multiple correlation and of the simple correlation coefficients,
the results being emphasized in the preamble of the three methods.

The introduction of the multiple correlation coefficient and the simple correlation coefficients
in the centralized Excel table, which synthesizes the calculation steps of the pure determinative factor,
automatically leads to the individualization of the influence of each factor (Table 4).

Table 4
Case of a linear multifactor model **)
Correlation and Correlation Determination Percentage to one Total and Factor
determination coefficients Coefficients (%) hundred (%) Determination (%)
Sum of simple
determinations ) 157.84 100.00 "
Factor 1 0.914 83.54 52.93 46.17
» & |Factor2 0.862 74.30 47.07 41.07
g‘j._‘f Factor 3 0.000 0.00 0.00 0.00
@ g |Factor 4 0.000 0.00 0.00 0.00
Factor 5 0.000 0.00 0.00 0.00
Multiple correlation 0.934 87.24 * 87.24

**) The results presented in Table 2 as well as possible additional simulations can be checked by activating the
table designed in Method 3 based on Microsoft Excel.

By comparison, the total determination and determinations of the two factors for the three
methods are illustrated in Table 5.
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Comparative situation of total and factor determinations (%)

Table 5

Factor Method 1 Method 2 Method 3
X1 46.2 48,2 46,2
X 41,0 39,0 41,0

X1, X2 87,2 87,2 87,2

For all three methods, the assignment of the total factor determination is complete. Moreover,
factor determinations are identical for Methods 1 and 3. Method 3, however, has the great advantage
of promptness and convenience of calculations. These features may be preferable to the processing
of statistical data by specialists for attributing self-correlation to influence factors in incomplete
databases

CONCLUSIONS

Colinarity is not a fiction. This is manifested in the context of the concrete realities caused by
the impossibility of incorporating in experiments all the combinations of the many variants of the
influence factors on the effect they are in a causal relationship. In such situations, the only way to
individualise the pure influence of the factors is to distribute the collinearity according to working
hypotheses with reasonable scientific support.

Concerns about the distribution of collinearity over factors of influence are numerous and
have a substantial historical background (Moineagu C, 1974, Merce E. et al., 2009, 2017).

They are based on working hypotheses with appropriate scientific support, but the workload
IS impressive, making them even inapplicable in case of complex causal relationships with 3; 4; 5 or
more factors of influence. The third method (Merce E., at al., 2018) is remarkable in terms of
operability even in the case of particularly complex causal relationships, with only two steps to be
taken. The first step is to run data using the Regression function of the Microsoft Excel Data Analysis
component, assuming a specific regression model is used. The second step, recording the results
obtained, in the first step, in the second column of the Excel table elaborated by the authors.
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NITROGEN FERTILIZERS AND BIOECONOMIC AGRICULTURE -
EXAMPLE ON WHEAT

MIHAI BERCA!, VALENTINA-OFELIA ROBESCU?2, MIRCEA DUICA 3, ROXANA
HOROIAS *

Abstract: All the scenarios and models made up by the most titled scientists in biology, agriculture, geophysics, and
human health prove that the four main resources of the existence of the biosphere are so polluted that it is a matter of
time until a major collapse of human existence occurs. The problem is not that it will occur, but when it will occur, in
what form and how great the losses will be. Among the many factors to be applied in agriculture in order to get food,
the nitrogen fertilizers play an important part. Nitrogen fertilizer application has increased crop production by about 3-
4 times, but at the same time it has reduced the content of heteropoly condensate humus by 3-4 times, especially in the
countries of the Eastern Europe. Both European and world specialists have found that there is a large difference in the
environmental (qualitative) behaviour between the two major fertilizers applied - ammonium nitrate and urea. The
research carried out by us in the experimental field of Poroschia (Teleorman County) between 2014 and 2016 showed a
significant difference in the organic and productive-qualitative behaviour in favour of the ammonium nitrate. In wheat
crops, the ammonium nitrate is superior to urea, at the same applied dose, averaging 3.5-8.0 g/ha and with a protein
content of 0.3-1.5%. The degree of absorption of ammonium nitrate is about 15-20% higher than that of urea. The
volatilization degree of the two products is different, with a difference of 15-20% in favour of urea, which at the same
time pollutes the air by about 15 t CO2/ha and which leads to the warming of the atmosphere. Starting from here, we
consider that ammonium nitrate, although not circumscribed to bioeconomic agriculture, is much closer to it than urea.

Keywords: nitrogen fertilizers, wheat, bioeconomic models, bioeconomic agriculture
Classification JEL: Q10, Q16, Q57

INTRODUCTION

The nitrogen nutrition of plants uses as source the atmospheric nitrogen, which can reach
the plants according to Fig. 1.

Fig. 1. Nitrogen plant nutrition patterns: on the left — chemical synthesis, on the right — biosynthesis (original)
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The difference between the two models of nutrition lies in the fact that the first one is
extremely polluting and very expensive (Lacroix, 1995). However, it has the advantage of rapid
results, frequently required by plant nutrition. The major environmental disadvantage of using
Model 1 is the rapid destruction of humus, the acceleration of global warming and the destruction of
the planet's bioeconomic potential (Raggam, 2009). With all the benefits of using the synthetic
fertilizers, they are nowadays regarded as a less necessary evil (Berca et al., 2015). There are two
major reasons behind the difficulties of implementing the bioeconomic Model 2:

1) The resilience of the world's political factors, which support by all means the
economy that is based on hydrocarbons;

2) The insignificant profits brought by it, transforms this excellent bioeconomic model
that derives from nature, into one which is scarcely used in food production.

Under these circumstances, some questions come up: "How do we approach the
bioeconomic model of agriculture by using the nitrogen fertilizers manufactured through industrial
synthesis?", "How much closer are we and is it worth the effort?".

The studies conducted by Lammel and Brentrup (2003), by ADA (2015, 2016) and by
YARA GmbH & Co. KB (2011) have highlighted that the forms of nitrogen of the ammonium
nitrate and urea have different behaviors in agricultural crops. At the same dose of nitrogen, the
ammonium nitrate proved to be superior to urea, both in terms of production levels and
environmental relations. Research has been carried out in universities and departments in Germany,
France, England and other countries (Lesouder, 2014).

In the modern intensive agriculture, the amount of fertilizer to be applied is 150 to 200 kg
N for a yield of 7-9 t wheat/ha. According to DEFRA (2003-2005) and EMEP (2007) data, with
their use, the air pollutant nitrogen losses averaged 3% for ammonium nitrate, 14% for nitrogen
solutions and 22% for urea (applied on agricultural land).

Once in the air by volatilization, the nitrogen is transformed into NOx (nitrogen oxides),
which pollute the atmosphere 296 times more than CO3, with all the resulting consequences for the
global warming phenomenon. At global level, the agricultural nitrogen pollution of the atmosphere
reaches 20-25% (Berca, 2011).

MATERIALS AND METHODS

The research was conducted in the field and in the laboratory and had the following goals:

1) Comparison of the various forms of nitrogen (NHsNOz and CO (NH>), as well as
nitrogen (ammonium and urea) solutions on wheat yields and their quality (protein
content) to two premium wheat varieties — Arnold and Adesso.

2) Comparison of the ecological and bio-economic effects, as well as the choice of the
fertilizer that offers the best results of production, quality and ecological parameters. It
is the one that comes closest to the desired goal in bio-organic farming.

The research was carried out on 3.7% humus soil, located on the Burns Platform in the
2014-2015 and 2015-2016 agricultural years. Climatic, the years have been thermally moderated,
alternating the periods of drought with rain in the summer, due to the drought (in the soil).

Plots of 5000 m? were built for each treatment. The observations and determinations were
made using various methods.

The method of measuring volatility, urea loss is proposed by Marshall and DeBell (1980)
and perfected by San C.K. (1986). The determination with 20 cm diameter PVC tubes, which were
filled with surfaces of absorbent material to retain the volatile N, which in turn was measured
(Cancellier et al., 2016), it was carried out in the open field, on a circular surface, using a semi-open
absorbent. N2Hg is captured and then evaluated in ammonia, thus calculating the loss.

The absorption recovery of the potentially lost nitrogen was achieved at 95-97% (San,
C.K., 1986). The results are presented as a percentage of the total amount of applied urea, expressed
in kg/ha SC nitrogen. The process started from dry urea, with the parameters from the table below
(Table 1).
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Table 1. Some characteristics as seen comparatively between ammonium nitrate and urea

Product Urea Amr_nonlum Specifications Evaluation
Parameters nitrate
The granules are heavy; as a i
Density (kg/m3) k;;r?_lg 900 kg/m?® result, the dispersion distance is T;L%%ﬁn
also great.
Averade arain The diameter of the granules is Nitrogen
. ge g 2.9 mm 3.5 mm high + increasing the spreading o
diameter (mm) distance benefit
Hardness / Hardness is great - the fertilizer Nitrogen
roughness (do N) 2.5doN >4doN does not produce dust. benefit
Regularity of Regular presentation - .
. LR . Nitrogen
physical —— ++ application is adjusted with )
. L benefit
characteristics precision.
Nitrogen content 46.63 33.50 Larl%t\a,;:rn:;)al;r;tpgl;tnclg;gen, Urea benefit

Urea has a 15% lower density than ammonium nitrate and a 17% smaller size range of
granules than the ones of ammonium nitrate. Hence, the different volatilization in the mentioned
soil conditions, which were detailed in Berca (2017) works. In order not to interfere with the
nitrogen fixation association consisting of Azospirillum brasilense and wheat, the two forms of the
nitrogen fertilizers were applied in the spring, after having reached 6.5°C in the soil. Moreover,
irrespective of the nitrogen doses used, the fertilizers were applied only once.

The doses used, in kg / ha for the three types of nutrients: nitrogen, urea (32% N, LU*
type) and the nitrate solution, were as follows: 0, 40, 80, 120, 160 and 200 kg / ha. Thus, nutrition
of nitrogen for about 8000 kg of wheat per hectare was provided, including the 14% protein.

Two premium wheat varieties (Adesso and Arnold) were used. Based on the material
synthesis needs, only the average of the varieties and the average of the years have been used. In
order to compare the volatilization at higher temperatures, these doses were also applied to black
soil in the summer. Moreover, the harvesting was carried out on random plots, a total of five, of 10
m? each, with a special harvester for small plots.

The calculations and the presentation of the results were carried out by the dispersion
analysis (of variance). The calculation of correlations in 2D and 3D systems was also used. It was
aimed at observing:

— the level of wheat yields in relation to the doses applied;

— the level of protein content;

— the total amount of nitrogen lost through volatilization, for the three forms of
fertilizer;

— the ecological and economic effects generated by the volatilization loss of nitrogen
in the form of NHs.

RESULTS AND DISCUSSIONS

In Fig. 2 it has been proposed to demonstrate to what extent the three forms of nitrogen
used in doses from 40 to 200 kg/ha influence the overall production and especially at each dose.
Under the circumstances of the Alexandria chernozem and the climatic conditions of the
agricultural years of 2014-2015 and 2015-2016, on average for the two studied varieties, it is
demonstrated that:
a) The maximum vyield is achieved at 160 kg N/ha;

* LU-type nitrogenous solutions are in the form of colourless to yellow liquid and contain 32% N: 7.75% NH4 +, 7.75%
NO3 and the remaining urea, all in aqueous solution.
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b) There is a significant production difference of more than 6 g/ha between the
ammonium nitrate and the nitrogenous solutions and of 7.5 g/ha between the
ammonium nitrate and the urea at the maximum yield dose of 160 kg N/ha.

Our research confirms the results obtained in Germany, France and England, with the
specification that at approximately equal doses of nitrogen (153-182 kg/ha), in our studies the
difference in favour of the ammonium nitrate is double to the above-mentioned experiences, by
comparison with both urea and solutions of ammonium nitrate and urea. Production increases
obtained at doses of 160 kg N / ha are:

— 42.3 g/ha in the case of ammonium nitrate,

36.7 g/ha in the case of nitrogen solutions,

34.4 g/ha in the case of urea,

26.4 kg/1 kg N in the case of ammonium nitrate,
22.9 kg/1 kg N in the case of nitrogen solutions,

— 21.5kg/1 kg N in the case of urea.

This proves that each kg of nitrogen additionally obtains 4.9 kg of grains in the case of the
application of ammonium nitrate as compared to urea. The calculations show that in order to obtain
the same wheat yields, the amount of urea should be increased by 14 x 1.4 = 20 kg/ha. According to
other authors, this figure would be of 40 kg/ha (DEFRA).

-
—
-
—

Fig. 2. Production of wheat (the average for two varieties) in the period 2014-2016 (average) according to the three
forms and six doses of nitrogen applied — Alexandria (original)
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It is difficult to recommend the exclusive application of ammonium nitrate fertilizers on a
global or European scale, as long as 80% of global nitrogen fertilizers are produced in the form of
urea. In this case, the recommendations of the Brazilian researchers (Cancellier et al., 2016) would
be the introduction of an anti-volatilization stabilizer into urea to reduce the losses below or at the
level of the ammonium nitrate.

The quality of production, represented by the crude protein content, is shown in Fig. 3. The
protein content, on average for the two wheat varieties, is continuously increasing from unbound to
200 kg N/ha (0 — 200). Both the slope and the growth angle are higher in the case of the
ammonium nitrate. The three-dimensional model presented in the equation stated in the figure
shows a very significant difference in protein content in favour of ammoniacal nitrogen, starting at a
dose of 80 kg N/ha. From this dose, the differences are between 0.41-1% over the 80-200 kg N/ha
range. At high dose, this means an extra of about 43 kg protein/ha, which is not supplied by the
quantity of the fertilizer, but only by the fertilizer range (ammonium nitrate). On 1000 hectares of
wheat, we will additionally have 4.3 t of protein, which is a very significant result.
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Fig. 3. Crude protein content for autumn wheat (an average for two varieties), dose-dependent and the three
kinds of nitrogen - Alexandria, 2014-2016 (original)
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The other two forms of nitrogen have a similar behaviour, their differences in protein
content being permanently positive in favour of the nitrogen solutions when compared to urea, but
statistically uninsured at the same time. Our data are confirmed by numerous researches made in the
period 1999-2002 in the German Land of Rhineland-Palatinate (ADA, 2015), as well as in England
(DEFRA) or France (YARA, 2011).

Why is this happening? Nitrogen volatilization is a cause. Perhaps the volatilization of
nitrogen, especially in the case of urea, may be a cause, but not the only one (Fig. 4). Our
measurements, performed according to the methodology, show that in the case of ammonium nitrate
the maximum loss recorded was of 7.3 kg/ha at the maximum dose (200 kg N/ha), the model shows
that for urea the maximum loss of NHs at the same dose was 45.8 kg / ha.

Fig. 4. Nitrogen losses (NH3) in wheat crops under fertilization with three fertilizer forms - Alexandria, 2014-2016
(measurements on day 12 after application)
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For all the nitrogen species applied, the increase in the loss was positively correlated with
the applied dose due to the exposure of a larger quantity of fertilizer, the products being applied at
the beginning of the vegetation period in the spring at 6-8° C in the soil on vegetation.
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The nitrogen loss in the case of urea was 2.5 times higher at the 200 kg/ha dose compared
to the one at 80 kg/ha. Similar reports are found in other assortments, but at much lower levels of
losses.

The product volatilization model, shown in Fig. 5 demonstrates that the largest amount of
nitrogen (NHzs) was gone within the first 5 days of application, namely 71% in the case of urea, 86%
in the case of the nitrate solution, and 6-7% for ammonium nitrate.

Fig. 5. Nitrogen volatilization model, expressed in NH3 kg/ha, for three fertilizer forms - Alexandria, 2014-2016
(original)
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In the first 12 days of application, the volatilization was practically carried out, the rest of
the nitrogen entering the nutritional circuit of wheat plants.

What happens to the volatilized nitrogen in the environment? If the ammonium nitrate does
not raise very high pollution problems through volatilization, the urea, on the contrary, at a volatile
loss of about 23% (see Figure 4) can lead to a loss of only 100 kg N/ha at a loss of 23 kg N/ha and
at about 500,000 ha treated with urea in Romania with wheat only, it results that 11,500 t of
nitrogen are released into the atmosphere.

Only wheat crop has a loss in value:

1) at1ha=23kgNx2.17" x 1.52 lei/kg = 76 lei/ha = 17 €/ha;
2) Total for Romania = 500,000 ha x 76 lei/ha = 38,000,000 lei = 8.4 mil. €.

In a 1000 ha wheat farm where 160 kg N/ha is applied, the volatilization loss is:

1000 ha x 76 lei/ha x 1.6 = 121,600 lei = 27.326 €

The loss for the farmer is equivalent to 27,326/0.15 €/kg = 182 t = 182 kg/ha. It is a
significant loss, which nobody wants but which is present anyway.

According to the graph in Figure 2, the loss of production may be much higher, reaching
800 kg/ha at 180 kg N/ha, i.e. 800 x 0.15 = 120 €/ha, losses that could get us out of the economic
area of wheat crops.

But what happens to urea lost in the air? We have already shown that the loss occurs as
ammonia (NHz3). This, in the presence of the air and water in the atmosphere, turns into oxides of
nitrogen. The nitrous oxide (N2O) dominates:

— molar mass of ammonia = 17.03;
— the molar mass of N.O = 44.013.
4NH3 + 40, — 2N20 + 6H20 (Lippits et al., 2008)

*2.17 = transformation coefficient from N to urea
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Regardless of the chemical process, whether it is industrial or natural, the 4 molecules of
ammonia result in 2 N2O nitrous oxide molecules. Taking into account the molecular weight, the
conversion ratio is NHs — N.O = 1.29. On the other hand, at the time of volatilization, urea is
converted to ammonia in the presence of water and measured as such:

CH4N20 + H20 — 2NH3 + CO2 (Guwahati, 2012)

This reaction takes place in the presence of the enzyme called urease, found in the upper
layer of the soil. The fact that CO> results from conversion increases the degree of GHG pollution
of the atmosphere.

One kg of ammonia (NH3) will result in about 52 kg of N2O, which equates to 52 x 296 =
15,392 kg of CO> in the atmosphere, and it is considered as GHG for each hectare where 180 kg of
urea was applied as fertilizer without stabilizer. Nitrous oxide (N20) has a capacity of warming the
atmosphere which is 296 times higher than the CO; (carbon dioxide).

In this way, it can be partly demonstrated why agriculture participates in GHGs with over
25%. The agriculture accounts for 94% of total ammonia losses, of which 20% come from the
mineral fertilizers (Berca, 2017).

CONCLUSIONS

1) The studies conducted on the Burnas Plateau in the Alexandria area (Teleorman County)
regarding the behaviour of the nitrogenous fertilizer varieties in the spring showed the
following:

a) The average harvests for the two premium wheat varieties (Adesso and Arnold) led
to a maximum yield of 160 kg N/ha, 66 g/ha for ammonium nitrate and 58.4 g/ha for
urea. A significant advantage for ammonium nitrate (+ 11%).

b) The production quality, expressed as crude protein content, correlated positively with
the application of nitrogen doses, reaching maximum at the highest dose (200 kg
N/ha). The highest protein content (15.86%) is obtained with ammonium nitrate and
the lowest with urea (14.8%). An advantage in favour of ammonium nitrate - 6.8%
relative, which is a significant difference as well.

2) The lower wheat production and quality parameters in case of application of urea are due
to the volatilization and the high nitrogen loss (NHz3) in this fertilizer. Volatility values of
46.8 kg N/ha are recorded at the application of 200 kg N/ha in the spring and 66 kg N/ha in
summer applications. The climatic conditions in the summer were favourable for the
volatilization (the drought after the application). The loss ratio was 1/6 for the spring
applications and 1/6.2 for the summer applications. The nitrogen solutions have provided
intermediate parameters, whilst those from the summer applications were approaching
urea.

3) The economic losses from urea volatilization amount to 76 lei or 17 €/ha for every 200 kg
N in all spring applications. Taking into account the two advantages, the economic losses
for ammonium nitrate are at least 7 times lower.

4) According to our calculations, approximately 40 kg of ammonia resulting from the volatile
loss of urea lead to the production of 15,392 kg/ha of wheat equivalent to GHG, adding
very large amounts of GHGs into the atmosphere. Only the nitrogen fertilizers contribute
by 20% to the ammonia pollution of the atmosphere.

The proposed solutions consist mainly of the use of ammonium nitrate in 2-3 rounds in
order to avoid losses at maximum. Moreover, avoiding the use of non-stabilised urea against
volatilization is a process harmful to the environment and the shift of the agriculture to the
bioeconomic area.
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EFFECT OF DEFERENT LEVELS OF FERTILIZER 9DAP) IN CONTENT
OF PLANT LEAVES FROM PHENOL COMPOUNDS AND (NPK)

MOHAMMED DHARY YOUSIF!

Abstract: Carried out the experiment in the Republic of Iraq in the capital Baghdad and in the Dora district to study
the effect of different levels of fertilizer (DAP) in content of plant leaves(Calotropis procera) in terms of phenolic
compounds, as well as content (N, P, K), in pots where the soil used sandy silt collected from the shoulder of the Tigris
River where contained soil 750g/ kg sand, 200 g/kg Clays, 50 g/ kg clay, average virtual soil density 1.1 Mega grams/
m? the average electrical conductivity (Ec) 1.8 ds/m, the degree of interaction (pH) 7.2, the concentration of nitrogen-
ready 20 mg/kg ,soil and phosphorus ready mg /kg 15 and 145 ready-potassium mg /kg soil .the experiment included add
four levels (100 . 200 . 300 . 400 ) kg / h of DAP fertilizer (18:46 N: P) to the publican seedlings which are Elected age
of one year and using fully randomized design (CRD) and in three replications. in dated 10/15/2014. After the sample
was taken leaves of the plant to assess the content of phenolic compounds (Gallic acid , Vanillic acid, Epicatechin , P-
coumaric, Ferulic acid ,Queretin-3-3-D- glucoside , Rutin)as well as total chlorophyll and (N, P, K).Results of statistical
analysis showed the least significant difference (LSD) at a level of 5% higher than the level of fertilization 400 kg DAP
/h on the rest of the levels followed by a level 300 and level 200.Where the increase in the rates of securities content of
phenolic compounds, especially Epicatechin (48.72, 87.20, 137.18%) compared to the first level of 100 kg DAP / h
sequentially with significant differences. The percentage increase in the stock of the content of p- coumaric (43.82, 85.39
and 92.13) % to the level of the second, third and fourth sequentially compared to the first level. As for (Ferulic acid,
Queretin - 35-D-glycoside, Rutin and Chlorophyll) in fourth level of 400 kg DAP /h has achieved the highest concentration
content where the percentage increase (1050, 86, 164.81 and 40.47) % sequentially compared to the first level 100 kg
DAP /h. Nitrogen, Phosphorus and Potassium, where the focus accounted for an increase of (80.99 and 155.00 and
65.38%) compared to the first level and sequentially. The results show that the plant () showed a steady and flexible
response to the levels of fertilizer DAP, Increase the speed of absorption of key nutrients (N and P), to increase the
readiness of those elements in the soil solution, increasing the shoot and root. Increase the efficiency of absorption of the
major key elements (K, P, N) content and increase the stock of vehicles and phenolic acids and thus increase in the
proportion of plant chlorophyll content.

Keywords: Calotropis procera, phenolic compounds, dap fertilizer (N, P, K).

JEL Classification: Q3
INTRODUCTION

(Calotropis procera) has been given several names. It is called pubic plant which is species
of flowering plant. It is from the family Apocynaceae, a desert plant that spreads in North Africa,
Tropical Africa, Western Asia, South Asia, and Indochina. It can be described as an evergreen tree
with a height of 2-5 meters, having large branches and large leaves whose shape is oval between 5.7
cm - 15 cm. Its width is between 4.5 - 8.2 cm, with a sharp tip, and a light green color. The flowers
are regular and have violet color. They are collected in coronal or inflorescence. The date of flowering
is in May, June and July. The fruit is spherical or semi-elliptical, a large spongy apple color and shape.
It is full of seeds bearing at its peak silky filaments known as fluff and all its tissues contain a liquid
toxic substance with milky color, which is tart and extremely bitter.

The plant (calotropis procera) has a deep dense roots and it grows in areas of severe
drought. Is a medicinal plant called calotropis procera of the family Asclepiadaceae (Parrotta,
2001).1t is proposed to be on the list of plants that can be used to produce biofuels for its ability to
produce an annual vegetable crop of 90 ton /ha (Al-Zahrani, 2002 and Boutraa, 2010 and Ibrahim,
2013). It is a plant that resists water and saline stresses. It is one of the promising plants that combats
pollution due to its root system to absorb heavy elements such as Cd and Se without physiological
damage (Al-Qahtani, 2012 and Al-Yemni et al.,, 2011). It is also an important source of
pharmaceutical drug production (Silva et al., 2010). Its leaves can be a source of flavonoids and
phenols such as, flavonoid quercetin, flavonoid glycosides, phenolic or polyphenol (Khasawneh et

Dr., Ministry of Higher Education and Scientific Research, Al-Karkh University of Science, E.mail:
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al. 2011, Murti et al., 2013). Phytochemicals are of great importance as they are natural sources of
antioxidants. They are important for human health, food flavor and cosmetics, and are the most
environmentally friendly and safest in consumption compared to their manufactured counterparts
(Shrikumar & Ravi, 2007). The contribution of known plants to human health is mostly due to their
phenolic compounds, mainly flavonoids and phenolic acids that act as antioxidants against ROS
(Reactive Oxygen Species). ROS is a harmful oxidant of biomolecules such as, lipids, nucleic acids,
proteins and carbohydrates.Fu and his colleagues (2011) found that there is a linear relationship
between the amount of antioxidants and plant content of phenolic compounds in 50 medicinal plants.
Multiple phenols have a role in reducing oxidation stress in plants and improving their resistance to
diseases, especially viral ones. Oxin and oxidation stress cause many diseases including rheumatism,
cirrhosis, arteriosclerosis, diabetes and cancer (Ebadi, 2006).

Phenolic compounds are secondary plantation products that are useful and important

compared to other plant groups. They have a role in the production of various effective medical drugs
(Pandey, 2013). (Harborne, 1989) has demonstrated that Phenolic or Polyphenol can be chemically
defined as an aromatic substance known as Polyphenol (Hydroxyl Substituuentases) including
functional derivatives (esters, methyl and glycosides and others) (Harborne, 1989 or based on the
number of phenolic rings and the structure of these rings.
Ammonium Diphosphate fertilizer (DAP) is an effective source of nitrogen, phosphorus and
ammonium (IPNI, 2014). N and P are essential nutrients needed by the plant in large quantities for
their important roles in building proteins, nucleic acids and energy (Mengel & Krikby, 1982). The
quantities needed for each nutrient crop vary depending on the type of soil, the milieu in which the
plant grows, the type of plant, its production capacity, as well as the surrounding environmental
conditions. Ammonium Diphosphate fertilizer (DAP) (18 - 46 - 0) is one of the group of ammonium
phosphate salts produced by the interaction of ammonia and phosphoric acid. It is used as a chemical
fertilizer for plants, a source of nitrogen and phosphorus. It temporarily raises soil alkalinity, but after
a period of time the treatment becomes more acidic due to Ammonium decomposition.Nitrogen is
the main compound in the important substances that contributes in the structure of the plant as it
forms 40-50% of the dry matter of the protoplasm. Therefore, Calotropis procera needs high amounts
of nitrogen to complete the various growth processes. Some nitrogen substances move a lot inside the
plant and this makes it able to reach to the developing peaks of the plant. That is, they move from the
old tissues to the modern tissues, so the symptoms of the lack of nitrogen appear on the lower parts
(old ones) while the upper parts (modern) are less affected. The symptoms of burning papers can be
distinguished because of the lack of nitrogen element from the symptoms of leaf burning due to
drought, which affected the parts of the plant, the upper and lower ones at one time.

Based on this, the study aims at achieving the following objectives:

1- Studying the effect of different levels of dap in the content of some phenolic compounds (Gallic
acid, Epicatechin, Vanillic acid, p- coumaric, Ferulic acid, Queretin-3-8- glucoside and Rutin) in
the leaves of the Calotropis procera.

2- Studying the effect of levels of DAP.

3- Studying the effect of DAP levels in the total chlorophyll content in the leaves of the Calotropis
procera.

MATERIALS AND METHODS

An experiment was carried out in a pot, each with a capacity of 20 kg with a sandy soil,
where the ratio was used (750 g / kg of sand and 250 g / kg of soil). The average soil density was 1.1
mg / m 3, the average electrical conductivity (EC) was 1.8 mlli mose / m; the temperature (7.2 pH);
the nitrogen concentration was 20 mg / kg soil; ready-made phosphorus 15 mg / kg; and ready-made
potassium 145 mg / kg soil . The experiment included the addition of four levels of DAP (N: P)
(18:46, 100: 200, 300: 400) kg DAP / ha, which were added in four equal increments (10, 20, 30 and
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40%) of the total amount of fertilizer to seedlings after selected at the age of one year and 20 days
between one addition and another since the date of the first increment. At the start of the experiment,
the irrigation process was carried out whenever necessary, as it is a desert plant that tolerates the
water stresses. The treatments were repeated three times, thus the number of replicates is 12.
Statistical Analysis

Design Random Complete (CRD) was used in the experiment. The results were analyzed
with the least significant differences (LSD) and with a significant difference of 0.05 and with the use
of the Iragi compound mineral fertilizer 200 kg / e (10:18) N: P) for the experiment as a Starter.
Evaluation of soil before planting was carried out according to the following methods in the analysis:
Pipette method: In the analysis of the size of the minutes and according to the method described
(Day, 1965), the soil reactivity (pH) was estimated at 1: 1 using a PH-meter as described by (Jackson,
1958). Electrical conductivity (Ec) was measured in soil solution (1: 1) using Conductivity Bridge
Electrical device (Jackson, 1958). Soil content of ready-made nitrogen was determined using the
Microkjeldahl method (page, et al., 1982).

Soil content of phosphorus which is available in soil is ready to be absorbed by the plant
was extracted by Olsen method using NaHCO3 with 0.5M concentration. It was colorized with
ammonium molybdenum and ascorbic acid and was estimated using spectrophotometer at 882 nm
(page, 1982). Soil content of potassium which is available in soil is ready to be absorbed by the plant.1
M of CaCl2 was extracted and estimated using a Flame photometer (Martin & Sparks, 1983). The
basis of the idea for the indirect method is to extraction of nitrogen from the soil by the KCI solution
with a shake for half an hour then it is exposed to filtration then a certain size of the filtrate is put in
a glass jug. The distillation process then starts with the presence of (Divarda alloy) and (magnesium
acid). Ammonia is received in boric acid in the presence of a manual (green Bromariazole and methyl
red) and it is then tied using the HCL known as strength.

On 15-10-2014, the leaf was taken from each treatment to estimate the nitrogen, phosphorus

and potassium element. It was washed with distilled water and dried in the oven at 65 °c until the
weight was stable. It was then crushed and placed in plastic cans for chemical analysis. The analysis
was carried out after the procedure of wet acid (dissolving the acids that melt the crushed leaves and
then disposing them in physical ways without affecting the ingredients to be studied). They were
measured according to the methods which are referred to from (Hayens, 1980).
Total chlorophyll measurement: it was measured by the SPAD field chlorophyll measuring device
(fresh leaf wash with water, of which 1 g is crushed in 5 ml of acetone 80. The extract is filtered by
filter paper, isolated in a tube, and completes the size of the cylinder to 5 ml and zeros the device
using a container tube on a Seaton 80%. The light density of the leaky is read by placing it in the cell
of the spectrometer wavelength of 663 nanometer and 645 nanometer. The quantities of multiple
phenolic compounds are estimated after being extracted from plant leaves using (Ethyl acitate) by the
method of high-performance liquid technology HPLC (performance Liquid Chromatography)
(Microgram /gram dry weight) in accordance with the following (Forsch, 1993). Data collected and
analyzed by computer is according to the Gestates program for the lowest moral difference (LSD) at
the level of confidence 0.05.

RESULTS AND DISCUSSION

1. The content of the leaves of Gallic acid (%0): Table (1) shows there is a significant increase at a
level of 300 kg/ha of 1.91 pg/g dry weight as compared to the level of 100 kg/ha of 1.2691 pg/g
DW and a rate of increase of 51.6% while the highest content of the papers Gallic acid at the level
of 400 kg/ha is 2.01 pg/g dry weight as compared to the level 100 kg/ha and the increase reached
59.52% while there was a discrepancy between the first and second level as well as between level
Il and IV but it was not significant.

2. Leaf content from vanillic acid: Table (1) shows that the results of the statistical analysis increase
with the level of fertilization, where the content of the leaves at 200 kg/ha is about 0.65 pg/g dry
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weight compared to the first level which is 0.28 pg/g dry weight with a significant discrepancy and
an increase of 132% while the third level of 300 kg/ha reached about 0.95 pg/g dry weight
compared to the first level which is 0.28 pg/g dry weight with a significant discrepancy and an
increase of 239.28%. However, a higher impact at Level IV 400 kg/ha is1.05 ug/g dry weight
compared to level I which is 0.28 pg/g dry weight and by a significant discrepancy and an increase
of 275%. Here, the effect of using higher levels of DAP fertilizer is illustrated by the increased
volume of leaf content from phenolic compounds and this leads us to study higher levels to see
how the results interact with them but within the limits of economic feasibility.

Table (1): The effect of adding different levels of dab fertilizer in the leaf content of multiple phenolic compounds
microgram/g dry substance.

Ferulic acid | p-coumaric | Epicatechin | Vanillic acid | Gallic acid

Fertilizer levels

100 kg/ha DAP 0.08 0.89 0.78 0.28 1.26
200 kg/ha DAP 0.48 1.28 1.16 0.65 1.61
300 kg/ha DAP 0.79 1.58 1.46 0.95 1.91
400 kg/ha DAP 0.92 1.71 1.85 1.05 2.01
L.S.D 0.05 0.061 0.11 0.126 0.061 0.454

3. Plant leaf content from Epicatechin (%): The results of the statistical analysis in Table (1)
indicates the lowest significant difference (LSD) at the level of 0.05 which is significant, and the
content of the leaves of the Epicatechin increased when we used the second level of DAB
fertilizer( 200 kg/ha ) and the content of the leaves of the Epicatechin reached 1.16 ug/g (dry
weight) compared to the first level of 0.78 pg/g (dry weight) and by an increase of 48.71% while
the third level of 300 kg/e achieved a significant increase in the content of the leaves of the
Epicatechin, which was 1.46 pg/g, relative to the first level and an increase of 87.17%. However,
the fertilization effect reached a maximum in the content of the leaves of the Epicatechin and by
a significant discrepancy of 1.85 nug/g (dry weight) compared to the third level and an increase of
137.18%.

4. Plant leaf content from P-coumaric (%): Table (1) shows that the P-coumaric is moving in the
same direction to increase with all the levels of the total, with the content of the leaves estimated
to be ng/g (1.28, 1.58 and 1.71) for the second , third , and fourth level in succession compared
to the first level of 0 89. With significant variances, the rates of increase (43.82, 77.52 and 92.13)

have been increased to the second, third and fourth levels in succession compared to the first
level.

5. The content of the leaves of Ferulic acid: it can be noted from table (1) that the characteristic
of Ferulic acid has been categorized to the level of significance where the highest content of the
papers of Ferulic acid was affected at the highest level of fertilizer (DAP) which amounted to 0.92
ug/g dry weight where it was more significant than the rest of the levels including the first level
of 0 .08 microgram/g dry weight, while the second level reached 200 kg/h of 0.48 pg/gr from dry

weight, with an increase of 5.00% compared to the first level of 100 kg/ha while the third level
increase was 887.5%. The fourth level increased by 1050% compared to the first level.

6. The content of the leaves of Queretin-3-B-D-glucoside: With respect to the concentration of
Queretin-3-B-D-glucoside in the leaves in table (2) it can be found that the highest level of DAP
fertilizer 400 kg/ha has been given the highest concentration of 1.86 pg/gr from dry weight, and
by a significant discrepancy of the first level 100 kg/h which reached 1.00 pg/gr from dry weight,
with an increase of 86% compared to the first level. The effect of the second and third fertilization
levels was in the same direction and the rate of increase was 41 and 74% in succession compared
to the first level.
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7.

8.

Leaf content of Resin Substances: It is noted from table (2) that all levels of fertilization
increased the content of the leaves from the Resin substances and achieved qualitative and
significant leaps, and values were (0.54, 0.94, 1.30 and 1.43) pg/gr from dry weight and the
increase was (79.6, 40.7 and 64.8)% compared to the first level of 100 kg DAP/ha with levels
(200, 300 and 400 kg DAP/ha sequentially.

Leaf content of total chlorophyll (%0): In the table (2) it can be found that fertilization with DAP
fertilizer at different levels may stimulate plants to grow and this was evident in total chlorophyll
and the percentages were (47.97, 56.16 and 59.00) % for the second, third and fourth levels in
succession compared to the first level, which is 42.00%, with significant differences. The rate of
increase was (14.2, 33.7 and 40.4%) in succession compared to the first level.

Table (2):The effect of adding different levels of dab fertilizer in the leaf content of multiple phenolic compounds pg/g

10.

11

dry substance and chlorophyll SPAD and (N,P, K).
Properties Queretin- | (Resin T.Chlorophyl N% P% | K%
3-8-D- materials) | |
glucoside SPAD

Fertilizer levels

100kg/ha DAP | 1.00 0.54 42.00 2.63 0.20 2.86
200 kg/ha DAP | 141 0.97 47.96 3.73 0.29 3.30
300 kg/ha AP 1.74 1.30 56.16 4.26 0.40 3.73
400 kg/ha DAP | 1.86 1.43 59.00 4.76 0.51 4.73
L.S.D 0.05 0.14 0.11 4.28 0.61 0.21 1.40

Nitrogen concentration in the leaves (%): The results of table (2) indicate that fertilization
with chemical fertilizer has stimulated plants to take advantage of nitrogen which is available in
soil and is ready to absorbed by the plant and this was clear as the concentration of nitrogen in
the leaves was (3.73, 4.26 and 4.76)% for second, third and fourth level in succession compared
to the first level which is 2.63%, with significant differences, while the hydrogen concentration
between the second and third levels did not achieve any significant difference; the third and
fourth levels did not produce any significant differences between them. The best nitrogen
concentration in the leaves at the fourth level was 400 kg/h by an increase of 80.9% compared to
the first level.

Concentration of phosphorus in the leaves (%):From the results of table (2) it can be noted
that the addition of DAP at all levels has stimulated the plants to absorb phosphor and that is
clear as the concentration of phosphorus was 0.40% for the third level compared to the first level
which is 0.20% and with a significant difference and 100% increase ,while at the first and second
levels, phosphorus did not achieve any significant differences; however, the concentration of
phosphorus at the fourth level was 0.51% compared to the first level and by a significant increase
of 155%.

. Potassium concentration in leaves (%0): The results of table (2) indicate that the levels of the

DAP fertilizer have stimulated the plants to absorb potassium and this was evident at the highest
level, as the concentration of potassium was (2.86, 3.30, 3.73 and 4.73)% to the first, second,
third, and fourth level in succession and by an insignificant difference between first level and
second level as well as between the third and the first as well as the third and second, while the
concentration of potassium in the fourth level of 400 kg was (4.73%) compared to the first level
and by a significant difference and an increase of 65.38%.The significant increase in leaf content
from phenolic compounds and total chlorophyll, depending on the levels of added DAP fertilizer,
is due to the containment of fertilizer on two essential elements, nitrogen and phosphorus, which
played an important role in cell growth and division, protein building, energy industry sources,
chlorophyll, various membranes, in addition stimulating roots growth by improving some
characteristics of absorption mechanisms. Thus, this leads to the construction and formation of
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phenolic compounds in addition to the role of the active DAP fertilizer in the improvement of
nitrogen levels and phosphorus which are available in soil and are ready to absorbed by the plant
(Mengel and Krikby, 1982 and Havlin et al., 2005). The significant effect of the added DAP
fertilizer in the leaf content of N, P, K% may be the ideal growth for the air parts and roots due
to the levels of added DAP fertilizer that have led to the availability of elemental nitrogen,
phosphorus and micronutrients by interception according to the good growth of the roots
resulting in a moral increase in the absorption of N, P, K% (Havlin et al., 2005 and IPNI, 2014).

CONCLUSIONS

1. The results show that the (Calotropis procera) has shown a flexible and steady response to
the levels of manure added in the leaf content of phenolic compounds, while the fourth level
gave the best content in the leaves of phenolic compounds and major nutrients N, P, K.

2. The addition of a dab fertilizer (DAP) has increased the absorption speed of the main nutrients
(N and p) necessary for protein construction due to the increased effectiveness of these
elements in the soil solution, which are absorbed easily by the plant.

3. The manure (DAP) with the two main components (N and P) stimulates the increase of the
total vegetativeness leading to a more efficient metabolism and to increase the total root
leading to a more efficient absorption of nutrients from the soil and thereby increase the plant
content of the chlorophyll ratio.

4. Increasing in the growth of the total root, increasing in the absorption efficiency of major
elements (K, P, N), and increasing in the content of the leaves of compounds and phenolic
acids which are an important source of production of compounds and drugs and a source of
extensive innovative components such as: flavonoid glycosides, flavonoid Quercetin,
Polyphenol or phenolic.

5. The symptoms of nitrogen deficiency begin on the lower (old) parts while the upper (modern)
parts are less affected and here we can differentiate the symptoms of the combustion of the
leaves due to the lack of nitrogen element where the lower leaves are affected only by the
symptoms of combustion of the leaves due to dehydration which affects the upper and lower
parts of the plant simultaneously.

Suggestions:

1. Conducting more complementary and in-depth experiments and studies with a view to
optimize the levels of manure that should be used to achieve good economic results, given the
plant's response in a steady increase when increasing the fertilizer dose for the four levels used
in this experiment.

2. Due to its studies and research that are conducted by (al-Qahtani, 2012, Al-Yemni and others,
2011) regarding the ability of the plant to withstand the water and saline stresses and the
ability of the total of root group to absorb the heavy elements of the soil such as Cd and Se
without causing physiological damage to the roots, it is encouraging for the purpose of
continuing studies on this subject because it has an impact in combating pollution and
reducing the risks and harms of these elements in the soil, where it is considered a promising
plant in this field.

3. Interest in the studies of this plant for its richness and large stock of many drug-producing
compounds and a source of extensive innovative components such as, flavonoid glycosides
and flavonoid quercetin.

4. Paying attention to the feasibility study of the production of biofuels from this plant due to its
ability to produce an annual crop of (vegetative portion) by 90 ton/ha.
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Figure (1): shows the whole plant is in the form Figure (2): shows the regular violets
of a tree height of 2-5 which has many branches form separate top or axillary flowers.
and shows the large fleshy leaves.

Figure (3): shows the fruits that are open Figure (4) shows a liquid white substance
and appear full of seeds that carry filaments with a bitter taste called Calotropis procera.
at their top silk known as fuzz.

Figure (5) shows the fruits before opening it Figure (6): shows a flower at the beginning
having a spherical shape that is close to the of its opening and a fruit in a floral axillary
oval shape. It is a spongy having a color like flower which indicates the size of the large
the color of an apple and its shape is also like leaves and fruits.

the shape of an apple. It is full of seeds.
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ECOLOGICAL AND GEOCHEMICAL ASSESSMENT OF ALLUVIAL
SOILS IN THE MEDIAL DNIESTER AREA

TAMARA LEAH!

Abstract: The alluvial soils are characterized by a very large variation in the physical, chemical and geochemical
properties as a result of the different pedogenesis conditions, the zonal climate, the origin of the river deposits, their
texture and composition, the depth and mineralization of the groundwater. The main characteristic of the heavy metal
content in the arable alluvial soil profile is the relatively high content of the total and mobile forms in the humiferous
horizon (0-23 c¢cm) due to their biogenic accumulation. On the other hand, although a stratification of the alluvial soil
profile persists, there is a general pattern of heavy metal distribution reflected by reduction of Mn, Cu, Pb, Ni, an increase
Zn, Co, Cr, Cd and Fe content - from top to bottom of profile, with 3 accumulation maxima: biogenic, gleyic and
carbonatic barriers. The typical arable alluvial soils are not polluted with heavy metals: their concentration in the soil
does not exceed the maximum admissible limits for soils of Moldova.

Keywords: Alluvial soil, Biogeochemical barrier, Heavy metals, Lower Dniester.

JEL Classification: Q: Agricultural and Natural Resource Economics, Environmental and Ecological Economics;
Q2: Renewable Resources and Conservation; Q24: Land.

INTRODUCTION

The appearance and condition state of ecosystems in the Medial Dniester area during the last
decades had underwent cardinal changes. The prolonged period of drought led to a considerable
decrease in the speeds of the water stream and in the fluvial portion of the Dniester River. This in
turn favored negative changes in terrestrial and aquatic ecosystems, intensified soil resource
degradation processes, increased erosion processes on the slopes, changed the vegetation composition
of pastures, etc. [3]. In conditions of soil cover degradation and climate change, the food security in
the Republic of Moldova can be ensured by using the typical and highly evolved alluvial soils from
the Dniester river meadow and by expanding the areas with irrigated soils in these areas. In the
territory of the Republic of Moldova, in the lands of agricultural destination the meadow alluvial soils
occupy the area of about 120 thousand ha [14,18,19]. Alluvial soils are the main object for
development of irrigated agriculture, because they can be easily provided with irrigation water from
rivers. In this case, a major interest for the extension of agriculture and irrigation is presented by the
evaluation of the sources of heavy metal pollution of the alluvial soils of the Medial Dniester meadow.
Physical degradation of soils, characterized by deterioration of unfavorable physical structure and
properties, takes place under the influence of agricultural technique and mechanisms, but also as a
result of irrigation with water that does not meet the requirements. Most of the times, the degradation
of the amelioration systems, especially the drainage systems, in the river beds causes salinization.
Soil degradation is one of the critical factors that cause the imbalance of  functioning and
fragmentation ecosystems [2,4,23].

The influence of chemical fertilizers and phytosanitary products used in agriculture on
different ecosystems has diminished considerably, but water and wind erosion of the soil leads to
eutrophication of the river. lllegal grazing on the river banks also contributes to the deterioration of
the vegetal cover and to the degradation of the meadow soils properties. Drainage systems no longer
have full management. The canals are muddy and the water pumping is no longer undertaken due to
high electricity prices. The malfunctioning state of the drainage system led to a dangerous degradation
of the old Dniester riverbed and to the spread of soil salinization on the drained lands. On the other
hand, this fact leads to the abandonment of land, the restoration of marshes and meadows, the
stimulation of the transition to a justified ecological grazing and grazing [1,10].

1 Dr. conf. cerc. Tamara Leah, "Nicolae Dimo" Institute of Soil Science, Agrochemistry and Soil Protection,
tamaraleahO9@gmail.com
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To assess ecological and geochemical assesment (migration and accumulation of heavy
metals in the soil profile) of the alluvial soils, further research is needed for the correct use of these
soils in sustainable agriculture. As an object, the arable typical alluvial soils from the middle Dniester
meadow (Jora de Mijloc village, Orhei raion) were selected. Soil profiles up to 2 m depth were
ampalased on the field used for vegetables. The soil samples were collected on genetic horizons. The
heavy metals were determined by atomic absorption spectrophotometry methods.

RESULTS AND DISCUSSIONS

Heavy metal pollution of meadow ecosystems occurs due to the lack of information on their
impact on the environment and implicitly on the human body. Because of the conviction that the
pollutants will be transformed or absorbed and thus the impact will be limited or non-existent [5,6].
The accumulation of heavy metals in agricultural soils is associated with the use in agriculture of
fertilizers, plant protection products, organic waste, etc. Heavy metals are also considered
microelements, as they are used by plants in very small quantities.

Manganese (Mn) is associated with Mg and Fe in silicate minerals. The distribution of
MnO in soil is closely related to that of Fe2Os. The critical content of Mn is considered at 17 mg-kg"
! (ppm). The excess of manganese produces toxic effects and manifests as brown spots, which appear
on the older leaves [6]. The total Mn content in the alluvial soils is within the limits of 383 and 901
mg-kgt. The values of the total Mn content fall within the limits determined for the soils of the
Republic of Moldova (150-2250 mg-kg™), the average content being 790 mg-kg*. The upper horizon
of the alluvial soil contains 830 mg-kg™* of Mn, and the lower ones (carbonate horizon) - 383-510
mg-kg? of total Mn (Fig.1a).

Fig. 1. The total content (a) and mobile forms (b) of Mn in typical alluvial soil
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The content of mobile Mn in the upper horizon of the Republic of Moldova's soils varies
between 0.4-195 mg-kg™ [8]. The content values of the accessible Mn in the studied alluvial soils are
between relatively medium limits (43.6-89.4 mg-kg™), with a very close distribution that described
by the normal distribution law. As a result, the upper part of the soils has higher contents of accessible
Mn, than the middle gleyic part. The highest content of Mn (89.4 mg-kg™*) was detected in the 81-
110 cm of gleyic layer, which shows the existence of a geochemical gleyic barrier. In general, the
content of mobile Mn has three maximum of accumulations in the studied soils: in the humiferous
horizon of the profile (0-23 cm) - 74.6 mg-kg™?, in the gleic horizon (81-110 c¢m) - 89.4 and in the
lithological horizons (160 -180 c¢m) - 66.8 mg-kg™. Therefore, the distribution of Mn in the alluvial
soil profile cannot be described as uniform (Fig. 1b).

Copper (Cu) is association with other heavy metals: Pb, Zn, Mo, Ag, Ni etc. The
geochemical mobility of Cu is intermediate, being controlled by the adsorption on oxides of Fe and
Mn, by the presence of organic matter. Copper enters in the chemical composition of many substances
used in agriculture. The maximum permissible limit for total Cu content in the soil is 100 mg-kg™*
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[9,11]. The total Cu content in the Moldovan soils is estimated at 2 - 400 mg-kg™, with an average of
23 mg-kg™. In the studied soils The total Cu is within the limits of 24-72 mg-kg™, which exceeds the
average content for soils of Moldova. The highest quantity is associated with the organic matter, in
the humiferous horizon (0-38 cm) it contains is 56-72 mg-kg™ of total Cu. Starting with a depth of 38
cm the total Cu content is decreasing (24-27 mg-kg™). A higher amount of total Cu is detected at the
beginning of the gleyic horizon - 40 mg-kg™ (Fig. 2a).

Fig. 2. The total content (a) and mobile forms (b) of Cu in typical alluvial soil
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The concentration of Cu mobile in Moldovan soils varies within the limits of 0.1-60.0 mg-kg"
1 with an average of 1.6 mg-kg. The content values of mobile Cu in the investigated soils range
between the limits (0.30-1.94 mg-kg™l). The distribution of mobile Cu demonstrates high
concentrations in the humiferous horizon (0-38 cm) - 1.74-1.94 mg-kg? and in the depth of the
gegleyed horizon (63-81 cm). In the carbonatic layer (110-180 cm) of the soil the content of Cu
mobile constitutes 0.30-0.45 mg-kg™ (Fig.2b).

Zinc (Zn) is present in soils, water, air and plants. At the topsoil part, Zn has a good
correlation with Cd, Cu, Co, Mn, Fe, etc. The maximum permissible limit for the total Zn content in
the soil is 300 mg mg-kg? [9]. In the superficial environment it has a moderately high mobility,
limited by its tendency to be adsorbed on MnO> and by the insoluble organic matter of soils [20]. The
total Zn content in Moldovan soils is estimated at 10-166 mg-kg, with an average of 71 mg-kg™. In
alluvial soils the total Zn content is within the limits of 38 - 77 mg-kg™. Zinc accumulations are
observed in humiferous layers - 69 mg-kg? and in carbonate layers - 72 mg-kg?, which does not
exceed the average content for the soils of the Republic of Moldova. In the yellow horizons, lower
content values are detected: 38-54 mg-kg™ of Zn (Fig. 3a).

Fig. 3. The total content (a) and mobile forms (b) of Zn in typical alluvial soil
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The mobile Zn determined in typical alluvial soils vary widely (0.47-2.78 mg-kg™), with a
significant dominance of the contents in the deep layers (110-160 cm), containing 2.4 -2.8 mg Zn.
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These Zn concentrations are the result of lithological genesis (Fig.3b). In the soil profile the
distribution is not uniform, it has two accumulations - in the humiferous and carbonatic layers. Zinc
is an element with reduced mobility. The concentration of mobile forms Zn does not exceed the
permissible limits for Moldovan soils (4.9 mg-kg™).

Cobalt (Co) is present, in small quantities (traces), in rocks, soils, waters, plants and animals
in the form of Co?" ion. In the topsoil part, it has a strong correlation with Ni, Cr, Fe, Cu, and Mn
[22]. The maximum permissible limit for total Co content in the soil is 50 mg-kg™* [9]. Geochemical
mobility in soils is mainly controlled by adsorption and co-precipitation of Co with Mn and Fe oxides
[7]. The total Co content in Moldovan soils is on average 13 mg-kg™, and the limit values in the range
4-18 mg-kg™ [8]. In the studied soils the total Co is within the limits of 8-13 mg-kg™. Higher quantities
can be found at the bottom of the profile: in the gleyeded layers -13 mg-kg™* (Fig.4a).

Fig. 4. The total content (a) and mobile forms (b) of Co in typical alluvial soil
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The content of mobile Co in the upper horizon of the alluvial soils is 0.64 mg-kg™?, with a
visible increase in depth, up to 0.89 mg-kg™ in the soil layer of 38-63 cm. Higher content was
determined in the gleuic layer (63-81 cm) - 1.59 mg-kg™, with a significant decrease in depth - 0.35-
0.45 mg-kg. In the investigated soils, the Co content in the topsoil layer shows a weak association
with the organic matter in the arable layer 0-23 cm. The concentrations of accessible Co recorded in
the studied soils oscillate in a rather wide range, determined by the limits 0.31 and 1.59 mg-kg™,
which suggests a distribution belonging to the natural geochemical background (Fig.4b).

Lead (Pb) content in the various types of soil around the globe, in a quasi-natural regime, is
usually between 5 - 280 mg-kgt, with an average value of 30 mg-kg™ [12]. The maximum permissible
limit for the total Pb content in the soil is 100 mg-kg™ [9]. Lead has no known biological function,
but is recognized to be toxic to plant and animal life, when present in ionic form [6,7]. The total Pb
content in soils is in the range of 5-30 mg-kg, average - 20 mg-kg.

Fig. 1. The total content (a) and mobile forms (b) of Mn in typical alluvial soil

0 5 10 15 20 0 0,5 1 1,5
0-23 0-23 | ' ' '
23-38 1
E 3863 38-63 |
§ 6381
E 81110 81-110 |
E 110-140 1
T 140-160 Pb total, mg/kg 140-160 |
160-180 | .
180-200 180-200 | Pb mobil, mgﬂkg
a b

83



The values of total Pb content determined in alluvial soils fall within the average limits: 10-
18 mg-kgt, which suggests a distribution between the normal limits for this element. Typical alluvial
soils are characterized by Pb content that decreases in the depth of the profile. In the profile of the
studied soils, two accumulations are outlined: one at the top and the second, more pronounced at the
bottom of the profile, at a depth of 160-180 cm (Fig.5a).

The mobile forms of Pb in the alluvial soils are estimated within the wide limits: 0.65-1.37
mg-kg™, which exceed the average for the Moldovan soils: 0.4 mg-kg™. Higher concentrations are
detected in the upper part of the profile, with significant decreases in depth, which is characteristic
for alluvial meadow soils (Fig.5b).

Chromium (Cr) in the upper horizon of the various types of soil in the world, is usually
between 1.4 and 500 mg-kg™?, with an average value of 63 mg-kg*. The maximum permissible limit
for total Cr content in soil is 100 mg-kg™ [9, 12]. The total Cr content in alluvial soils was estimated
at 177 and 236 mg-kg™. The average values of Moldovan soils are 91 mg Cr/kg, the limits of variation
constitute 25-145 mg-kg™. Thus the alluvial soils contain total Cr above the permissible limits,
accentuating a significant accumulation - 1.9-2.6 times more than the limits. These concentration is
characteristic for meadow soils (Fig.6a).

Fig. 6. The total content (a) and mobile forms (b) of Cr in typical alluvial soil
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The content values determined for the mobile Cr in the soils in the investigated area range
from 1.32-2.54 mg-kg™. The distribution of Cr mobile in the investigated soils appears to be very
close to the natural one, with higher concentrations in the humiferous horizon (0-23 cm) - up to 2.54
mg-kgt. In the alluvial soils the biogenic accumulation takes place in the humiferous layers, with
decreases in depths, proportional to the content of organic matter (Fig.6b).
Cadmium (Cd) has a good correlation with Zn, Mn, Pb and a weak correlation with Co and
Cu [7,21]. The Cd content in the upper horizon of the various types of soil worldwide, in natural
quasi-regime, is between 0.01 and 2.70 mg-kg™?, with an average value of 0.48 mg-kg™ [8,9]. The
maximum permissible limit for total Cd content in the soil is 3 mg-kg™ [8]. The average concentration
of total Cd in Moldovan soils is 0.41 mg-kg™ and the admissible limits 0.2-0.84 mg-kg™* [8]. Higher
contents of Cd are detected in the upper part of the alluvial soil profile - up to a depth of 110 cm,
constituting 1.09-1.26 mg-kg™*. These values can be considered high for alluvial soils compared to
the average content for Moldovan soils. Taking into account the pedogenesis of these soils, these
values are admissible in alluvial soils (Fig.7a).

adancimea, cm
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Fig. 7. The total content (a) and mobile forms (b) of Cd in typical alluvial soil
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The mobile Cd content is within the limits of 0.01-0.3 mg-kg™ and the average constitutes
0.04 mg-kg™ [8,13]. Cd mobility in alluvial soils and their accumulation in the upper horizons is
amplified by the low content of organic matter and their texture. In the upper part of the studied soil
profile, the concentration of the mobile forms of Cd is higher (0.30 mg-kg™), than in the depth (in the
parent rock) - 0.18 mg-kgt. Cadmium accumulates at a depth of 81-140 cm (gleyic horizon) - 0.33
mg-kg? (Fig.7b). The arable alluvial soils studied are moderately evolved, which is why the Cd
accumulates in dependence of the organic matter and the layers texture, but the abundance of Cd in
the upper and middle part of the profiles predominates.

Nickel (Ni) enters into insoluble Fe oxides, which results in its relatively reduced mobility
in the superficial environment. In ordinary waters it is present in very small quantities where it can
withstand hydrolysis at pH> 6.5 [12,15,16]. The maximum permissible limit for total Ni content in
the soil is 50 mg-kg™ [9,17]. No biological role is known for Ni. Anthropogenic sources of Ni include:
use of fertilizers, detergents, etc. [21]. The total Ni contents in the alluvial soil profile are in average
11 mg-kg?, values that fall within the allowable limits (5-75 mg-kg™?) for the soils of Moldova. The
average content of total Ni in RM soils is estimated at 39 mg-kg™. The total Ni content in the alluvial
soils is 4 times lower than the average content (Fig.8a).

Fig. 8. The total content (a) and mobile forms (b) of Ni in typical alluvial soil
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The contents of mobile Ni determined in the alluvial soils are between the limits: 0.46-1.67
mg-kg?, values that exceed the limit of the normal ones (0.80 mg-kg™) for Ni in the humic and gleyic
layers. These concentrations suggest a natural distribution of Ni in the investigated soils, disturbed
only to a small extent by irrigation. From this it can be deduced that, on the thickness of the soil
profiles, the Ni contents have an increased variation (Fig. 8b).

Iron (Fe). The estimated crustal abundance for Fe is 6.71%. On the superior part of the soil,
there is a strong correlation with Co, Mn, Cu, Zn, a good correlation with Ni, and a negative
correlation with SiO. (-0.50), statistically verifying the inverse geochemical relationship between
Fe>Os and SiO [17,21]. The iron is found in the soil as amphoteric oxides or hydroxides.
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In the surface horizons the most abundant are hydrated ferric oxides. In these horizons, the
total iron content ranges from 1.5 to 3.0% Fe on average. In soils rich in organic matter, iron is present
in soil solution as a bivalent ion or is retained by adsorption as ferric hydroxide, insoluble and
inaccessible to plants [21,23,38]. In general, soils contain sufficient soluble iron necessary for plant
nutrition. Insufficiency is caused by a number of factors, of which the most important are the alkaline
reaction and the calcium carbonate content, most of which are active. Alluvial soils contain sufficient
total iron: 2.34-3.40%. The distribution laws are manifested by the increase of the content in depth,
the gleyic horizons with higher content of total Fe are highlighted (Fig.9a).

In the investigated soils, the distribution of mobile Fe content varies between high limits:
4.65-39.23 mg-kg* of Fe (Fig.9b). This distribution is apparently a consequence of the variability of
the pedogenesis of the alluvial soils in the investigated area, as well as of the various uses of the soil.
The low Fe content is, with little exception, characteristic for the upper layers of alluvial soils. Soils
with a Fe content more than 12 mg-kg™ are found in the deep-gleyic layers. The distribution of Fe in
the studied alluvial soils can be proved to be natural, only slightly affected by anthropogenic factors
- use in arable land and irrigation. The content of mobile forms of Fe in the depth horizons ranges
from 31 to 39 mg-kg™. The distribution of Fe in the alluvial soils indicates its accumulation at a depth
of 160-180 cm, this is sufficient soluble iron for plant nutrition.

Fig. 9. The total content (a) and mobile forms (b) of Fe in typical alluvial soil
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The ecological situation. The main problems that contribute to the degradation of the
natural resources in the researched area refer to: 1) - the lack of an area administration body, which
could protect agricultural ecosystems and provide sustainable development in the region. The natural
forest and grassland ecosystems have a relatively small surface area and are isolated, being
surrounded by extensive arable land and artificial plantations. Agricultural practice has largely
contributed to the degradation of the steppe vegetation. The system of forest curtains along the waters
is poorly preserved and protected; 2) - the lack of local territory development plans, including
landscape development plans, anti-erosion measures and soil status monitoring, for improving the
ecological situation; 3) - total lack of a correct crop rotation, based on perennial forage crops; some
private agricultural sectors are located right on the waterfront.

The main sources of potential pollutant character in this area are: - impurities from fertilizers
containing: Cd, Cr, Mo, Pb, V, Zn; - sludge from wastewater containing: Cd, Ni, Cu, Pb; Zn and
many other elements; - organic residues from livestock (pigs and birds), containing: Cu, As, Zn; -
pesticides containing: Cu, As, Hg, Pb, Mn, Zn; - composted wastes (not necessarily used in
agriculture) containing: Cd, Cu, Ni, Pb. Most of the agricultural and horticultural soils in this area are
regularly fertilized with chemical and organic fertilizers. The concentration of heavy metals in these
materials used as chemical fertilizers, organic fertilizers, amendments and composts from waste in
agriculture can be important sources of heavy metals.
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CONCLUSIONS

The main characteristic of heavy metals in the profile of arable alluvial soils is the content
of the total and mobile forms (Mn, Cu, Zn, Cd and Pb) relatively high in the humiferous horizon (0-
23 cm) due to their biogenic accumulation. In arable alluvial soils approximately 50% of the total
reserve of heavy metal are concentrated in the upper part of the profile. Accumulation at the
geochemical barrier (61 cm) is evident - the beginning of the gleyic profile. In the buried humiferous
horizon (81-110 cm) the total and mobile forms of Mn (900 mg-kg™) and Fe (3%) were accumulated.
The maximum accumulations of Zn, Co, Cr, Ni and Fe are detected in the carbonate layers (140-200
cm). One of the significant characteristics of the distribution of heavy metals in the profile of these
soils is the relatively high concentrations of the mobile forms of Fe and Mn in the depth horizons,
due to their smoothing from the upper profile horizon and an additional supply with groundwater.
On the other hand, although a stratification of the alluvial soil profile persists, there is a general pattern
of heavy metal distribution, reflected by a reduction of Mn, Cu, Pb, Ni, Cd and growth content of Zn,
Co, Cr, Fe from top to bottom, with 3 accumulation maxima: biogenic, gleyic and carbonatic. The
typical alluvial soils investigated are not polluted with heavy metals: their concentration in the soil
does not exceed the maximum permitted limits for soils of the Republic of Moldova. Under the
conditions of proper management, the alluvial soils can be productive for a wide range of types of
crops for dry farmong, but, due to the dry climate without irrigation, the yields are small and very
small. Barley, alfalfa and sunflower and, to a lesser extent, winter wheat, are the most suitable crops.
Under irrigation conditions, alluvial soils are widely used in vegetable cultivation. The results
regarding the heavy metal content can be used to elaborate the measures and recommendations
regarding the sustainable use, protection and improvement of the alluvial soils quality in the Medial
Dniester meadow.
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SECTION 2

ECONOMY, MANAGEMENT AND MARKETING IN AGRICULTURE
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STUDY ON GLOBAL ECONOMIC EFFICIENCY IN ROMANIAN
AGRICULTURE

IONUT LAURENTIU PETRE!

Summary: This paper aims to analyze the economic efficiency at the macroeconomic level of the agricultural sector in
Romania, in order to determine the level of profitability or feasibility regarding this economic sector, respectively
agriculture. In order to be able to determine the global economic efficiency in the agriculture of Romania, first of all,
indicators of the Economic Accounts from Agriculture will be analyzed, found in the national data bases, respectively the
National Institute of Statistics; and, secondly, with the help of these indicators, a calculation system will be developed to
determine the overall economic efficiency of the Romanian agricultural sector. Determining the level of profitability of
agriculture is very important considering the context of globalization and the development of competitive markets, in
order to have access to the market, the level of competitiveness can be measured by this analysis, mentioned above.

Keywords: agriculture, competitiveness, economic efficiency, performance, profitability.
JEL Classification: Q10, Q11

INTRODUCTION

The main objective of each economic agent is to ensure the efficiency of the activity carried
out. The concrete form of manifestation of this principle is characterized by the determining element
of the economic efficiency - the profitability. In this context, increasing profitability should be a
permanent concern of the managers of the production units from all branches and, first of all, from
agriculture.

Profitability, in general, consists in the ability of a farm to make a profit from its activity by
judiciously using the factors of production and capital, which have different origins.

Profitability is a synthetic form of evaluating the efficiency of the economic-financial
activity of a farm with reference to the means of production and labor used, taking into account the
three stages of an economic circuit, namely: supply, production and sale.

In terms of quantifying profitability, two categories of indicators are used, namely
profitability and profitability rates. The level of absolute profitability is represented by the profit, and
the way in which the use of the resources of the farm brings profit constitutes the rate of profitability.

According to European Commission data, which issued a report in 2016, on the overall
vision of the cereal sector from an economic point of view, most cereal prices have decreased by one
third in the last period, and at the same time, the yield per hectare has not increased so much. a lot,
and the cost of inputs increased by 5%. All these aspects presented by the European Commission
negatively affect the rate of return of the respective culture, given that each of the 3 elements
presented above is constituted as a factor of the rate of return.

MATERIALS AND METHODS

In order to analyze the global economic efficiency at the agricultural sector level, a system
of resulting value indicators will be used, which can be determined using the statistical data provided
by the National Institute of Statistics, which refer to the economic accounts in agriculture. This set of
indicators, which will determine the overall economic efficiency of agriculture, includes: gross added
value (GVA), net added value (NVA), value of intermediate consumption, weight of intermediate
consumption in production value, evolution and structure of GVA, NVA weight in the value of
production, gross formation of fixed capital, net formation of fixed capital.

In order to calculate this set of indicators, we propose the presentation of the indicators from
the national statistics, with the help of which the global economic efficiency will be determined, thus,
we propose the definition of terms, according to the National Institute of Statistics.

! Scientific Researcher - Research Institute for Agriculture and Rural Development, email: petre.ionut@iceadr.ro
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,, The Economic Accounts for Agriculture (CEA) is a system of interconnected accounts that
provides a systematic, comparable and as complete a picture as possible of the economic activity of
agriculture in order to analyze the production process and the primary income generated by it within
the branch of agricultural activity.

The CEA comprises the following accounts:

- the production account (the production of the agricultural branch is recorded as resources,
the intermediate consumption as uses, and the account balance is the added value);

- the operating account (income generation account) records as net added value and other
subsidies on production, for use the remuneration of employees, other taxes on production, and the
balance of the account is the net operating surplus (mixed income);

- enterprise income account (net operating surplus / mixed income and receivables recorded
as resources, leases and interest payable as utilities, account balance is the net income of the
enterprise);

- the capital account includes the gross and net formation of fixed capital, the variation of
product stocks and capital transfers. ”

RESULTS AND DISCUSSIONS

Analyzing the evolution of the indicators taken from the economic accounts in agriculture,
for the reference period 2007-2018, the following can be observed, according to table 1.

Table 1 Evolution of the Economic Accounts in Agriculture

No.
Crt.

INDICATORS

Millions (RON)

2007

2008

2009

2010

2011

2012 2013

2014

2015

2016

2017

2018

VEGETABLE
PRODUCTION

28723

45742

35735

43488

54180

40169 | 53844

49058

43574

45155

53217

63390

ANIMAL
PRODUCTION

14591

15695

17933

15314

16487

17804 | 17268

17629

17872

16973

18468

19490

AGRICULTUR
AL
PRODUCTION
OF GOODS
(r.1+2)

43314

61437

53669

58803

70667

57974 | 71112

66688

61446

62128

71685

82880

Production of
agricultural
services

685

716

751

557

545

535 744

984

860

900

946

1246

AGRICULTUR
AL
PRODUCTION
(r.3+4)

43999

62153

54420

59360

71211

58509 | 71856

67672

62305

63028

72630

84126

Processing of
agricultural
products

3701

4841

5508

5093

5297

5751 6609

6852

6444

6321

5864

6080

PRODUCTION
OF
AGRICULTUR
AL BRANCH
(r.5+6)

47700

66994

59928

64453

76509

64259 | 78464

74524

68750

69349

78494

90206

TOTAL
INTERMEDIA
TE
CONSUMPTI
ON
(sum.(8.1,8.11))

26874

36201

32827

36688

42133

36571 | 44786

42929

39849

39991

43265

52175

Seeds and
planting material

2409

3416

2604

3501

4068

3117 4353

3921

3147

3520

3158

5716

10

Energy;
lubricants

3189

5128

4612

6136

7748

6766 8510

8771

7977

8433

8558

10691

11

Fertilizers and
amendments

1045

2479

1963

2525

3209

2891 3341

2887

2647

2937

3088

2767
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Products for the
protection of

12 528 905 | 747 | 1065 | 1284 | 1089 | 1428 | 1283 | 1135 | 1367 | 1499 | 2043
crops and
pesticides
13 | Veterinary 674 1102 | 1280 | 1275 | 1290 | 1349 | 1430 | 1473 | 1463 | 1263 | 1119 | 1491
expenditure
14 | Feed 11880 | 13030 | 11313 | 12456 | 12549 | 12251 | 12993 | 11970 | 11225 | 11144 | 12184 | 13365
15 nl\f:tlgrﬁ??nce of 1791 | 2560 | 2445 | 2307 | 2944 | 2312 | 2668 | 2379 | 2019 | 2164 | 3679 | 4141
16 | Maintenance of 338 325 | 316 | 251 | 445 | 420 | 444 | 456 | 497 | s47 | 471 | 603
buildings
17 | Adricultural 685 716 | 751 | 557 | 545 | 535 | 744 | 984 | 860 | 900 | 946 | 1246
services
Indirectly
1g | financed 272 203 | 221 | 128 | 117 | a1 243 | 192 | 134 | 148 | 148 | 148
financial
services (sifim)
19 Setrr\‘/‘?::gs""dsand 4064 | 6246 | 6575 | 6486 | 7934 | 5761 | 8631 | 8613 | 8745 | 7568 | 8416 | 9965
Gross added
20 | value in base 20826 | 30793 | 27101 | 27765 | 34375 | 27688 | 33679 | 31595 | 28901 | 29358 | 35229 | 38030
prices (r.7-8)
CONSUMUL
21 EIEXCAP'TA'— 7535 | 7401 | 8172 | 9799 | 11649 | 11659 | 13334 | 12494 | 10888 | 10386 | 11927 | 13003
(sum.(10.1,10.4)
22 | Equipment 4270 | 3792 | 4581 | 6172 | 7742 | 7602 | 9089 | 8179 | 6603 | 6118 | 7517 X
23 | Construction 1560 | 1695 | 1760 | 1751 | 1837 | 1888 | 2048 | 2105 | 2127 | 2131 | 2263 X
24 | Plantations 618 741 | 592 | s62 | 670 | 736 | 707 | 703 | 656 | 662 | 650 X
25 | Others 1087 | 1173 | 1239 | 1313 | 1400 | 1434 | 1491 | 1507 | 1502 | 1474 | 1498 X
NET ADDED
VALUE IN
26 | BASIC 13290 | 23392 | 18930 | 17966 | 22726 | 16029 | 20344 | 19101 | 18013 | 18972 | 23302 | 25027
PRICES (r.9-
10)
o7 | Remunerationof | goe | 7691 | g974 | 11545 | 1490 | 1665 | 1730 | 1919 | 2217 | 2564 | 2782 | 3882
employees
pg | Other taxes on 191 166 | 93 98 93 93 93 93 99 99 99 99
production
pg | Other grants on 1638 | 1467 | 3015 | 4264 | 5071 | 6050 | 6452 | 8173 | 7010 | 11802 | 11411 | 11133
production
FACTOR
30 | INCOME (r.11- | 14737 | 24693 | 21852 | 22132 | 27704 | 21986 | 26703 | 27181 | 24923 | 30675 | 34614 | 36061
13+14)
NET
EXPLOITATI
ON OF
31 | OPERATING/ | 8878 | 17002 | 12878 | 10588 | 26214 | 20322 | 24973 | 25262 | 22706 | 28111 | 31832 | 32179
MIXED
INCOME (r.15-
12)
32 | Payment lease 174 249 | 256 | 332 | 487 | 634 | 648 | 631 | 758 | 726 | 853 | 853
33 | Interest to pay 230'(1)8'2 218 | 380 | 410 | 472 | 584 | 416 | 420 | 414 | 350 | 349 | 349
34 | Interest tobe 14 37 50 57 35 51 51 43 42 39 21 21
received
THE NET
INCOME OF
35 | THE 8694 | 16572 | 12292 | 9903 | 25290 | 19155 | 23960 | 24245 | 21576 | 27074 | 30652 | 30999
COMPANY
(r.16-17-18+19)
Brief formation
g | Offixedcapital - |0 | 55 | 3849 | 4609 | 6357 | 4616 | 5787 | 4803 | 4155 | 4330 | 4894 X

FBCF (without
deductible VAT)
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Net fixed capital
37 'Eevri'::]ac}:ft’” 3193 | -3806 | -4323 | -5100 | -5292 | -7043 | -7547 | -7691 | -6733 | -6056 | -7034

deductible VAT)

Source: National Institute of Statistics (Agriculture Economic Accounts)

The vegetal production registers an increase of the value, at the current prices, during the
analyzed period, thus, if in 2007 the vegetal production stood at the value of 28.7 billion lei, in the
year 2018, it registered the highest level (taking into account also record productions) of about 63.4
billion lei, 2.2 times higher than in the first year. Analyzing on average, each year, there was an
average growth rate of about 7.5%.

Animal production also registered increases during the reference period, in the year of
accession to the European Union there was registered a value of this indicator of about 14.6 billion
lei, and in the last analyzed year, 2018, the value of the animal production was of almost 19.5 billion
lei, respectively 33.6% more. The average annual growth rate of 2.7% was recorded over the whole
period analyzed

Regarding the production of agricultural services, it has also registered an increasing
evolution, overall, registering a value of it, in the last year, of 1.25 billion lei, with about 82% more
than in the first year, then when the value of agricultural services on the market was 685 million lei.
The average annual rate of growth of the value of agricultural services is approaching the rate of
increase of the value of vegetable production, being 5.6% per year.

From the branch of agricultural production, the processing of agricultural products is also
included, the value of which has increased during the analyzed period, but not with the same
frequency. Thus, if the value of agricultural production and services registered a somewhat constant
increase from year to year, this increase in the value of processing of products is different, registering
the highest value in 2014, of 6.85 billion lei, with 85, 15% higher than in the first year, and 12.7%
higher than the value processed in the last year (of 6.08 billion lei). The average annual growth rate
was 4.6%.

Therefore, the evolution of the value of the production of the agricultural branch, obviously
maintains the trend recorded in the previous indicators, respectively one of growth. In 2007, the value
of the production of this branch was about 47.7 billion lei, and in 2018, there was an 89% higher
value, respectively of 90.2 billion lei. Annually, an average growth rate of about 6% was recorded.

Figure 1. Production structure of the agricultural branch (2007-2018)

8.19% 1.13%

= Vegetable production Animal Production

Processing of Agricultural Products = Production of Agricultural Services

Source: own processing based on INS data

As can be seen from figure 1, in which the structure of the value of the agricultural
production branch is presented, about 66% is represented by the plant production, and about 25% is
represented by the animal production. Thus, summing the two components of the agricultural branch,
it turns out that the value of the production of agricultural goods represents about 91%, on average
(in the period 2007-2018), of the total branch. The production of agricultural services has a
contribution in the value of the production of the agricultural branch of 1% (in the period 2007-2018),
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thus, the total agricultural production is about 92% of the total agricultural branch. The processing
value of the production is also part of this total, whose value represents 8% of the total value of the
branch.

Figure 2. Structure of the value of intermediate consumption

M Seeds and planting material

M Energy; lubricants
Fertilizers and amendments
Crop protection products and
pesticides

H Veterinary expenses

M Feed

H Maintenance of materials

B Maintenance of buildings

M Agricultural services

B Financial intermediation services

B Other goods and services

Source: own processing based on INS data

Figure 2, shows the components that make up the value of intermediate consumption, being
presented as an average weight in the analysis period 2007-2018. Thus, the most significant weight
in the total of intermediate consumption is represented by the value of feed, which holds about 31.5%
of the total. In the second position, depending on the weight in the value of intermediate consumption,
the category of other goods and services, with a share of 18.6%, is located. Next, at a small difference,
by weight, we find the category of energy, lubricants, which has a share in intermediate consumption
of 17.9%. The following categories are positioned below; seeds and planting material, with a weight
of 9%, fertilizers and amendments with 6.7%, maintenance of materials with 6.6%, veterinary
expenses with 3.2%, plant protection products and pesticides with 3%, agricultural services by 2%,
the maintenance of buildings by 1% and financial intermediation services by 0.5%.

Realizing the difference between the production of the agricultural branch and the
intermediate consumption, resulted, according to the National Institute of Statistics, the gross added
value of agriculture. It registered an increase during the analyzed period, following the trend of the
indicators with which it is calculated. Thus, in 2018 a gross added value of 38 billion lei was
registered, 82.6% higher than in 2007 (when 20.8 billion lei was registered), being the smallest value
in the analyzed period. On average, the annual growth rate did not deviate from those of the factor
indicators, respectively the value of branch production and intermediate consumption, registering an
average annual rate of 5.6%.

Eliminating from the value of the income of the factors and the remuneration of the
employees (registering an average annual decreasing rate of -3.7%, taking into account the decreasing
labor force in agriculture, and the migration of the population from the rural areas, even though the
level of the wages has increased in this period) results in the net operating surplus (or mixed income).
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This represents an average annual growth of 12.4%, reaching the level of 2018 to be worth 32.18
billion lei, 3.6 times higher than in 2007.

From this net operating surplus decreasing the leases (which record an average annual
growth of 15.5%) and adding the interest balance (those to be paid with a growth rate of 28%, and
those to be received only by 4%), the net income of the enterprise is obtained.

Figure 3. Evolution of the net income of the company (2007-2018)

35.00 30.65 31.00

30.00 27.07

25.29 23.96 24.25
25.00 21.58

19.15
20.00 16.57
15.00 12.29

8.69 9.90

-bilions RON-

10.00
5.00

0.00
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: own processing based on INS data

The net income of the company registered increases, on average, during the analyzed period,
thus, in the year of Romania's accession to the European Union, there was a net income of the
enterprise of about 8.7 billion lei, but it registered growth fluctuations, reaching in 2018 it will be
almost 31 billion lei, being 3.5 times higher than in the first year. Analyzing the average annual
growth, a rate of 12.25% is recorded.

This significant increase comes on the one hand due to the reduction of the remuneration of
wages (given the difficulty in the labor market in the rural area), but also through the reduction of
taxes, and on the other hand a direct and significant influence has the value of subsidies. granted
representing about 36% (in 2018) of the valuation of the net income of the company.

With the help of these indicators it was possible to determine the overall economic efficiency
in agriculture, summarized in the following model.

Table 2. The overall economic efficiency in the agriculture of Romania in the period 2007-2018

Economic Efficiency
Indicators

umM

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

Share of intermediate
consumption in the value
of prod. Agriculture

%

56,3

54,0

54,8

56,9

55,1

56,9

57,1

57,6

58,0

57,7

55,1

57,8

The share of VAB in the
value of prod.
Agriculture

%

43,7

46,0

45,2

43,1

44,9

431

42,9

42,4

42,0

42,3

44,9

42,2

VAB ata leu
intermediate
consumption

Coef.

0,8

0,9

0,8

0,8

08

0,8

08

0,7

0,7

0,7

08

0,7

VAN dynamics

%

100,0

176,0

142,4

135,2

171,0

120,6

153,1

1437

1355

142,8

175,3

188,3

Dynamics of producers'
incomes

%

100,0

190,6

1414

113,9

290,9

220,3

275,6

2789

248,2

311,4

352,6

356,6

Producers' incomes in
the value of agricultural
production

%

18,2

24,7

20,5

15,4

33,1

29,8

30,5

32,5

39,0

39,1

34,4

Labor productivity in
agriculture calculated at
the value of agricultural

production

Thousands.

lei / person
employed
full time

19,4

27,8

24,9

26,4

31,3

25,6

33,0

32,4

34,3

40,2

45,1

Source: calculations based on INS data series
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The share of intermediate consumption in the value of the production of the agricultural
branch has ranged from 54% to 58% in the period 2007-2018, with an average of 56.44%. Thus,
given the rather small oscillations, it can be appreciated that the evolutions of these two main
indicators (intermediate consumption and the value of the agricultural branch production) analyzed
previously were similar.

The share of the gross value added (GVA) in the value of the production of the agricultural
branch registers, on average for the whole analyzed period, 43.56%, oscillating, as absolute difference
between years with the previous weight, because this weight is part of the difference until the whole
of the value of the production farm. The lowest share was registered in 2015, being 42%, and the
highest was registered in 2008, being close to 46%, so it can be appreciated that the share of GVA in
the value of the production of the agricultural branch is somewhat constant.

Analyzing the gross added value, calculated as a ratio of intermediate consumption (GVA
to a leu intermediate consumption), it can be appreciated that, on average, following a consumed leu
it is estimated that a GVA of 0.77 lei is recorded (2007-2018 average) ), registering in 2008 the
highest value of 0.85 lei for a leu intermediate consumption, and the lowest value registering itself in
the last year (2018), when for a leu intermediate consumption was obtained a GVA of 0.73 lei. Even
if this amount may seem high, other depreciation expenses should be taken into account and not only
has what affected this amount.

Analyzing also the dynamics of the incomes of agricultural producers, it can be observed
that it registered a significant increase, registering relative differences, between 13.9% and 256.5%,
compared to the reference year 2007. The main factor that intervened in this considerable growth of
the income of the producers is related to the granting of subsidies, which represent, on average, 30%
of this income, but among the causes can be mentioned: the decrease of the remuneration of wages,
considering the decrease of the labor force, but also the decrease of the value of the taxes.

Next, the share of the producers' incomes was determined in the value of the productions of
the agricultural branch, this weight being similar to the rate of commercial profitability. On average,
over the entire period analyzed, this rate was 29%, with oscillations between 15% (in 2010) and 39%
(in 2017). Thus, the value of the branch of agricultural production (respectively what share of the
producers' incomes in the sale of agricultural goods and services) is around 30%, a threshold
recommended in the economic literature.

Figure 4. Evolution of the share of producers' income in the value of the agricultural branch
45.00%
40.00%
35.00%

B 3136%
32.530/ et
20.81% 30.54% . 31.38%
R g weaw s T
o 2479% AW
25.00% g 2051%
20.51%-"*
20 OO‘V 18'23% ........... (]
* ° cee® 15'36%

15.00%
10.00%

5.00%

0.00%
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39.04% 39.05%

Source: calculations based on INS data series

As can be seen, the profitability of the agricultural branch, depending on the production
obtained (capitalized), fluctuated between 15.36% (2010) and 39.05% (2017) between 2007 and
2007, and these fluctuations can be attributed to both the factors climates that can significantly
influence the level of production, but, given that this indicator measures the efficiency of the whole
branch, we can consider that the production structure can also influence this indicator. It can be
observed that the general tendency of the profitability is one of increase, reaching in the last years to
surpass 35% reaching almost 40 percent.
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CONCLUSIONS

In order to have an overview of the current situation in agriculture regarding the profitability
of this economic branch, at the beginning of this interim report, an analysis of the global economic
efficiency of the Romanian agriculture was performed. For this, indicators of the Economic Accounts
for Agriculture (CEA) were presented and analyzed. As a result of their evaluation, it can be
appreciated that both the value of the plant production and the one of the animal production have
increased during the analyzed period, the first of these recorded a more rapid growth rate than the last
one. These increases can come, on the one hand, by increasing the obtained production (of the yield
per hectare or per head of animal, which have registered increases in the last years), and on the other
hand it can be stated that inflation has also contributed to this growth. of the value of agricultural
production.

The services and processing sectors were also analyzed in order to determine the structure
of the agricultural branch, on average, 66% of which is represented by plant production, 25% by
animal production, 8% representing the processing sector and 1% that of services.

The intermediate consumption registered significant increases during the analyzed period,
with a higher rate than the value of the agricultural branch, but the level of consumption still remains
below that of the value of production. Therefore, it can be appreciated that, if the current trend is
maintained, at a global level, in agriculture, the level of intermediate consumption will be above that
of the value of agricultural production, thus a loss in this sector is expected, but granting subsidies
can balance this ratio.

Realizing the difference between the value of the production of the agricultural branch and
of the intermediate consumption resulted the gross added value (GVA), this also registering increases
in the reference period, following the tendency of the indicators by means of which it is calculated.

Following the depreciation of the GVA, the taxation and by adding the balance of interest
and subsidies, the net income of the company is finally determined, it records a fairly high average
annual growth rate. This significant increase comes on the one hand due to the reduction of the
remuneration of wages (given the difficulty in the labor market in the rural area), but also through the
reduction of taxes, and on the other hand a direct and significant influence has the value of subsidies.
granted representing about 36% (in 2018) of the valuation of the net income of the company.

Analyzing the weight of intermediate consumption in the value of the production of the
agricultural branch, it was found that it ranged between 54% and 58% between 2007 and 58%, with
an average of 56.44%. Thus, given the rather small oscillations it can be seen that the evolutions of
these two main indicators (intermediate consumption and the value of the agricultural branch
production) analyzed previously were similar.

The main factor that has intervened in the considerable increase of the producers' incomes
is related to the granting of subsidies, which represent, on average, 30% of this income, but among
the causes can be mentioned: the decrease of the remuneration of wages, taking into account the
decrease of the labor force, but also lowering the value of taxes.

Analyzing the share of producers' incomes in the value of the production of the agricultural
branch, which can be similar to the rate of commercial profitability of the agricultural branch, it is
found that it fluctuated during the analyzed period between 15.36-39.05%, these oscillations can be
put on account of the climatic factors that can significantly influence the level of production, but,
given that this indicator measures the efficiency of the whole agricultural branch, it can be considered
that the production structure can influence this rate as well.
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THE EFFICIENCY OF THE ROMANIAN HORTICULTURAL SECTOR IN
COMPARISONS WITH OTHER EU COUNTRIES

CORNELIA ALBOIU!

Abstract: The purpose of the paper is to analyze the competitiveness of the Romanian horticultural sector in terms of
production efficiency, using a few specific indicators such as land productivity, labour productivity, and share of costs
in production. These indicators have been calculated on the basis of FADN (Farm Accountancy Data Network) at the
level of other EU member states as well, to compare these with the Romanian horticultural sector. The results reveal a
low efficiency of production in Romania as against the other investigated country, which denotes a reduced impact of
CAP measures in the horticultural sector from Romania, a poorly organized chain and quite a low horticultural
production integration in the food chain. Therefore, Romania’s integration into the EU structures and the
implementation of all CAP measures in this sector has not had the expected effect yet.

Keywords: horticultural sector, competitiveness indicators, CAP

JEL Classification: Q10, Q 19.

INTRODUCTION

At present, there are numerous concerns with regard to the assessment of horticultural sector
competitiveness, due to the Common Agricultural Policy (CAP) measures in the first place, as it is
desired to observe their impact on total productions, yields and farmers’ incomes. The scientific
approach is also necessary in order to improve domestic supply and meet consumers’ needs. These
objectives can be reached by improving production efficiency and increasing the competitiveness of
the sector. The horticultural sector is currently facing supply (production) instability and high
volatility of prices, while the inability to provide the raw material needed for the processing
factories further emphasizes the need to ensure a stable vegetable supply, and mainly to find
solutions to improve the use of factors that contribute to competitiveness growth such as the
functioning of the chain, application of inputs, technical progress, under the background of quite a
low capitalization level of the sector and a domestic production still far to meet the consumption
needs of the population and possibly creating a competitive producer status within Europe. At the
same time, the precarious organization of the chain, the small number of producer groups and
organizations in the sector contribute to maintain a low competitiveness level of the sector.

MATERIALS AND METHODS
Literature review

Competitiveness can be analyzed both in national or international context, through analyses
at sector level. The competitiveness of a sector is reflected in its profitability and ability to stay on
the domestic market and/or the export markets. Latruffe (2010) defines the competitiveness by
using several categories of factors: i) actual production and commercial characteristics
(competitiveness is measured by production trends and evolution, export or import indices,
comparative advantage indices, etc.) and ii) strategic management referring to business structure
and strategy (competitiveness is measured through indicators referring to costs,
profitability/viability, productivity and efficiency). So far, there is no generally accepted definition
of competitiveness measurement, so that comparative analyses and case studies can complement the
analysis of competitiveness.

In other authors’ opinion, e.g. Capalbo et al. (1998), Tasevska and Rabinowicz (2014),
competitiveness should be rather measured at the level of primary production than at the level of the
sector. On the other hand, certain authors consider that measuring the competitiveness of a nation or

1 Institute of Agricultural Economics, Romanian Academy, coraalboiu@yahoo.com
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sector is meaningless, and it is individual competitiveness (firms or farms) that matters (for instance,
Brinkman, 1987, Krugman, 1994, Harrison and Kennedy, 1997). At the same time, Brinkman
(1987) considers, on the basis of research results, that government’s intervention can superficially
change competitiveness, without increasing real competitiveness. The author explains that in the
cases when competitiveness is "bought” by public subsidies, one can speak about false competition.

In this paper, competitiveness is analyzed at sector level in several EU member states, in
order to make comparisons with Romania. More exactly, the evaluation of horticultural sector
competitiveness was carried out for 7 EU member states for the period 2007-2016, for Romania
inclusively, and the analysis was based on FADN (Farm Accountancy Data Network) and
EUROSSTAT data. For this analysis the following indicators of production efficiency (factor
productivity) have been used: land productivity (production obtained on 1 UAA ha), labour
productivity (gross income of farm per annual work unit), total factor productivity.

RESULTS AND DISCUSSIONS

Agricultural productivity of land in Romania’s horticultural sector compared to that of other
EU member states

This indicator of competitiveness reveals land agricultural productivity and represents a
partial productivity of the land factor. For the purpose of the analysis, comparisons were made with
the following EU member states, as potential competitors in this sector: Bulgaria, Greece, Spain,
France, Hungary, Italy, the Netherlands and Poland.

Fig. 1 Agricultural productivity of land (euros/ha)
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Source: author’s calculation based on FADN, 2018

In the case of this indicator, the results reveal that the Romanian horticultural sector has the
lowest competitiveness, compared to the countries under analysis. The greatest contrast is
noticeable at present, by comparison with countries such as the Netherlands (96 thousand euros/ha)
and France, land productivity being 12 times lower in Romania’s horticultural sector compared to
the Netherlands and 4 times lower than in France.

After the accession to the EU, this indicator reached a maximum value in the year 2008, i.e.
16 thousand euros/ha, while in the year 2014 a historical minimum was noticed (5468 euros/ha).
Romania’s horticultural sector also has low land productivity compared to the new member states,
being relatively close to that of Bulgaria, yet slightly lower, namely land productivity 1.2 times and
1.4 times lower than that of Poland and Hungary.
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Agricultural productivity of labour in the Romanian horticultural sector, comparisons with
the EU

This is a competitiveness indicator that reveals the agricultural productivity of labour and
represents a partial productivity of the labour factor. The calculation of this indicator allows the
quantification of the labour factor to see the efficiency of production in relation to the technology

used.
Table 1. Agricultural productivity of labour (thousand euros/ pers.)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Bulgaria 6.9 8.3 7.8 6.4 6.6 7.1 7.6 8.4 9.2 8.8

Greece 25.5 24.5 23.8 24.7 22.7 20.9 21.6 27.1 25.9 24

Spain 27 30.3 33.2 34.5 29.2 315 32.7 34.3 39.1 47.9

France 57.4 56.8 57.4 61.4 60.1 66.5 66.6 67.1 72.5 70.6

Hungary 24.3 26.8 20.9 27.5 25 28.6 30.1 26.3 31.1 33.4

Italy 51.6 56.7 59.5 58.2 54.4 55.3 53.9 60.6 60.5 51.9

Netherlands | 117.8 | 1211 | 1214 | 1414 | 1325 | 137.2 | 1404 | 139.7 144 146.5

Poland 20.3 215 19.7 20.6 19.1 21.2 21.3 21.6 24.2 21.2

Romania 6.2 9 5.7 7.6 6.2 5.5 7.6 6.4 5.6 6.7

Source: author’s calculation based on FADN, 2018

The results reveal that in the case of this indicator, the Romanian horticultural sector also
has the lowest competitiveness level, with a minimum value in the year 2016, i.e. 5675 thousand
euros/pers. The Netherlands stands out as the most productive and competitive country in terms of
this indicator, too (with 144 thousand euros/pers.), followed by France (72 thousand euros/pers.)
and Italy (60 thousand euros/pers.). In the case of the new member states under analysis, the results
also show that labour productivity in the Romanian horticultural sector has the lowest level, 4.2
times lower than in Poland, 5.5 times lower than in Hungary and 1.6 times lower than in Bulgaria.

Total factor productivity

Agricultural productivity is a measure of performance that reveals farm ability to increase
production using fewer agricultural inputs. Agriculture productivity can be measured as ratio of the
aggregated value of total production to the inputs used for production and partially, by relating the
total production value to the value of a certain considered type of input (such as labour, capital, etc.)
used in the production process. In this paper, the total productivity of factors in the horticultural
sector is calculated for Romania and a few competitors from the EU in the period 2007-2016, also
using FADN data. The total factor productivity index (FPI) was calculated as ratio of total
production value to the value of agricultural inputs used on the farm in the horticultural sector.

Fig. 2 Total factor productivity %
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Figure 2 presents TFP for Romania and selected competitors among EU countries, in the
period 2007-2016. According to the analysis, TFP had the lowest level in Romania in the year 2009,
which suggests the existence of high input costs in relation to the value of production. In Romania,
the obtained horticultural production value was 1.36 times lower than the necessary costs.
Throughout the investigated period, a great variation of factor productivity in our country could be
noticed, which can be explained by the variation of yields and production value (see Table 2),
mainly due to weather conditions. Hungary and Bulgaria followed similar trends in TFP. Italy and
Greece seem to be the countries operating on the highest total factor productivity curve. Compared
to the other investigated countries, Romania’s disadvantages are related to the variability of weather
conditions that result in highly volatile yields, high labour and agricultural input costs. Large capital
investments may be one of the reasons why countries like France and the Netherlands operate at
low levels of total factor productivity.

Average yields per hectare

The evolution of average yields is volatile, mainly due to the variation of weather
conditions. The average yields per hectare in the period 2007-2016 are presented in Figure 3. Thus,
in droughty years, yields have decreased, while in the normal years in terms of weather conditions,
yields have had slightly increasing trends.

Fig. 3 The evolution of productivity for the main vegetable species
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A slightly increasing trend in yields could be noticed for the main types of vegetables in
the recent years, as a consequence of the increase of areas cultivated under greenhouses and
solariums. The economic efficiency and the average yields per hectare in the vegetable farming
sector depend on the weather conditions, on the technology used and on the way of getting adapted
to the market. The volatility determined by the variation of weather conditions in recent years has
been added to the lack of labour force, as well as to organizational difficulties in relation to
production sale, which do not allow to obtain sufficient incomes to make capital investments like
equipment and modern technologies, as well as to use quality inputs that contribute to the increase
of average productivity.

Share of costs in total production

This indicator reveals the competitive position of horticultural farms without taking into
consideration the subsidies (and taxes). It is calculated as ratio of total costs to total production.
Total costs have been calculated as sum of specific costs, general costs, factor costs (land, labour,
capital) and occasional costs (for instance, depreciation + external factors). The lower their share,
the more productive the sector can be considered.
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Table 2. Share of costs in total production %
2007 | 2008 |2009 |2010 |2011 |2012 |2013 |2014 |2015 | 2016

Bulgaria | 78% |81% [91% |100% |95% |96% |101% |89% |95% |90%
Greece 5% |60% [66% |64% |72% |65% |67% |[68% |69% |68%
Spain 65% | 71% |70% |69% [83% |71% |71% |74% |73% |64%
France 88% [90% [92% [85% |91% [88% [91% |92% |86% |85%
Hungary 82% |75% [89% |68% |78% |78% |73% |75% |73% |78%

Italy S571% |52% [52% [59% |65% |64% |68% |66% |66% |64%
Netherlands | 91% [97% [99% [90% |95% [91% |91% [89% |84% |83%

Poland 71% |78% |[76% |[74% |78% |79% |74% |73% |68% |75%
Romania | 69% |80% |135% [80% |80% |71% |53% |75% |85% |78%

Source: author’s calculation based on FADN, 2018

CONCLUSIONS

The calculation of competitiveness indicators referring to production efficiency in the
Romanian horticultural sector reveals a low competitiveness level compared to all the other EU
countries considered to be competitive in this sector. The Netherlands stands out as the most
competitive country, followed by Italy, France and Spain. The impact of CAP measures on
Romania’s horticultural sector has been relatively modest, and the support received has not led to an
improvement of the situation, mainly as the support to horticultural farms lacked consistency. The
slightly higher yields in the recent years are mainly due to the increase of cultivated areas under
greenhouses and solariums that allow the use of more productive varieties and the correct
application of technologies. On the other hand, the value of obtained production is relatively modest,
due to price and yield volatility and to the weak organization of the chain. The weak organization of
the chain is perhaps one of the consequences of the low promotion and access level as well as of the
way of thinking of the rural development programs so far. All these causes lead to a low
competitiveness level of the sector, as revealed by the low values of competitiveness indicators
calculated in the paper.

The increase of land areas cultivated under greenhouses and plastic tunnels could lead to the
increase of average yields per hectare through the use of selected seeds, with high productive
potential, as well as the correct application of technologies, including the procurement of equipment,
logistics, new storage systems, which could result in the increase of sector competitiveness.

Although the supply of horticultural products is relatively diversified, the value added of
products is low, mainly due to the lack of marketing knowledge and skills meant to ensure the
necessary attractiveness and safety for consumers, to the lack of technical means for production
sorting, packaging, storage and transport to the market, as well as to the absence of a system for
production planning and its adaptation to the market requirements.

The policy of this sector must respond to the market exigencies through the diminution of
price fluctuations and of the imbalance between supply and demand and to encourage the
consumption of fruit and vegetables, while ensuring product competitiveness. The support to local
production through coherent legislative measures, facilitating the access to EU funds, the creation
of an organized distribution channel (through support to the creation of producer groups) could
significantly contribute to the development of the horticultural sector in Romania.
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THE ECONOMIC IMPACT IN THE VEGETABLES PRODUCTION
SECTOR (TOMATOES) OF THE SUPPORT SCHEME FOR THE
PROGRAM TO SUPPORT TOMATOES PRODUCTION IN PROTECTED
SPACES FOR 2019

ROZI LILIANA BEREVOIANU !, ANCUTA MARIN?, STELIANA RODINO?3

Rezumat: The paper presents the evaluation of the economic impact of the support scheme for the Program for the
support of the product tomatoes in protected areas for 2019, on the vegetable production sector, with an emphasis on the
results of the production, the market effects, the impact on the consumers and their preference for the Romanian tomatoes,
the evolution of the trade balance. In this context, the study is based on extensive scientific documentation regarding the
impact of financing from the National Budget and the support schemes established under the European CAP regulations.
The objective of this work is to disseminate the results obtained and to promote the continuation of the implementation of
the program to support the tomato production in protected areas. This program can also be developed and implemented
for other deficient products that can benefit from government support programs during 2019-2020.

Keywords: tomato support scheme, economic impact, tomato production

JEL classification: Q13,Q18, Q28
INTRODUCTION

In Romania, the vegetables sector has benefited from financial aid, both by direct payments and
by the possibility of accessing European funds for investments at sector level. The payments granted
to the sectors and the productions are mentioned in art. 52 paragraph (2) of Regulation (EU) no.
1307/2013, and applies to those that are considered economically, socially and environmentally
important, and which are facing difficulties. Thus, among the vegetables for which such support was
granted include potatoes, tomatoes and cucumbers intended for proceesing industry, but also
vegetables cultivated in greenhouses and solariums. However, the investments were not sufficient to
ensure the domestic supply of fresh vegetables, Romania being dependent on imports from countries
such as the Netherlands, Turkey or Italy. The main solution to reduce the dependence on imported
vegetables is represented by the increase of the cultivated areas with vegetables in protected areas,
which would allow the cultivation during the off-season.

The support scheme "Minimis aid for the application of the support program for tomatoes
cultivated in protected spaces" is a multiannual government program that is applied according to the
provisions of Regulation (EU) no. 1408/2013. The farmers which are culivating tomatoes in protected
spaces have benefited from the de minimis aid scheme provided for this sector since 2017 by GD no.
39/2017, program that continued in 2018 through the Decision no. 943 from December 20, 2017 and
in 2019 by Decision no. 107/2019. The minimis scheme for 2019 is similar to 2017 and is
implemented by the County Agricultural Directorates (DAJ). The financial resources necessary to
implement the minimis aid scheme are provided from the budget for 2019 and reach an amount of
233,190 thousand lei, representing the equivalent of 50,000 thousand euros.

MATERIALS AND METHODS

The scientific research aims to develop methods and techniques of analysis with concrete,
original solutions regarding the economic impact in the sector of vegetables production (tomatoes)
through the support scheme for the Program for the support of tomatoes cultivation in protected
spaces.

! Dr.ing. CSI — Institute of Research for Economy Agriculture and Rural Development, berevoianu.rozi@iceadr.ro
2 Dr.ec. CSIII — Institute of Research for Economy Agriculture and Rural Development, marin.ancuta@iceadr.ro
3 Dr. ec. CS Il - Institute of Research for Economy Agriculture and Rural Development, steliana.rodino@yahoo.com
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Thus, the paper involves the use of methodologies, techniques and equipment specific to an
analytical study, data processing and data interpretation. As a method of collecting information, the
quantitative survey was used, and as the investigation technique, the investigative one was used,
structured as questionaire. The survey is a questionnaire-based survey for collecting information
regarding the problems that are facing the tomato producers.

RESULTS AND DISCUSSIONS

During August-September 2019, an opinion poll was carried out among tomato producers for
the identification of the economic impact in the sector of vegetables production (tomatoes) through
the support scheme for the Program to support the cultivation of tomato in protected spaces and for
collecting their opinions, in order to develop solutions / models for efficient commercial valorification
of vegetables production. The questionnaire was applied to a number of 156 farms.

Based on the top counties ranked when analysisng the number of farmers who benefitted from
this support scheme, the questionaire was applied to Olt, Galati, Giurgiu, Dolj (Figure 1.)

Figure 1 — Number of farmers who benefitted from tomatoes support scheme 2017 -2019
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The questionnaire was applied to a number of 156 respondents, sampled by gender, age, and
occupation.

To summarize the results obtained, we will present in the following the most significant
answers received from the respondents. All respondents started their activity (cultivation of
tomatoes) after 1990, as follows: 11% started their activity in the period 1990-2000, 34% started their
activity in 2001-2010, 55% started their activity the activity after 2010. One third of the respondents
carry out their activity as natural persons, one third as Authorized Physical Person (PFA), and the rest are
LLC or Individual enterprise, etc.

The overwhelming majority of the respondents (93%) consider that it is not necessary to
adhere to an association form, while 1.79% belong to an association form, 3.57% belong to a group
of producers, and 1, 79% are organized in cooperatives.

Unfortunately, more than half (67.31%) of the farmers who are not involved in an associative

form are not interested in accessing such an organization in the future.
Regarding the motivation underlying the decision not to involve in an associative form, the first place
is the lack of legislation to support the producers (34.62%), followed by high taxes (9.62%), the
dificulties faced when applying for European funds (7.69%). Also, farmers claim the lack of loans
with preferential interest for farmers belonging to an associative form (7.69% of the total participants
in this study) (Figure 2).
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Figure 2- Q: Which are the motifs for which you do not want to be involved in an associative form
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Most of the participating farmers, ie 78.6%, own a farm with an area between 1-5 ha, while
only 7 respondents own large farms, over 20 ha (12.5% of the total respondents). The remaining
farmers own farms between 5-10 ha (7.14%) or 10-20 ha (1.79%).

Of the 156 people surveyed, 37 (ie 66%) are cultivating vegetables in open field on areas less
than 1 hectare, while 15 (26.8%) cultivate areas between 1-5 hectares.

Regarding the size of the cultivated protected spaces, the situation is different. Thus, the
majority (57%) have greenhouses and / or solariums with surfaces between 1000-1500 square meters,
almost a quarter cultivating vegetables in protected spaces over 2000 square meters.

The questioned farmers use varieties / hybrids of national origin or from import, and the
seedlings are produced in a proportion of 86% in their own farm.

Regarding the mechanization of the works, mostly own resources are used (93%), and very
rarely the agricultural work are done with companies specialized in providing services for agriculture,
( 1.79% of the total respondents). Almost 16% of the respondents use external individuals for
providing the works (Figure 3).

Figure 3 — Agricultural works subcontracting
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The structure of the human resources used reflects the fact that, generally, in farms with a
small number of employees, family members are those who work on the farm, and only occasionally
they employ seasonal workers or persons providing services for agriculture. Moreover, following the
analysis of the questionnaires it was observed that the share of skilled workers is generally lower than
that of unskilled workers.

The fertilizers used in the current agricultural practices, are classified both in the category of
synthetic chemicals and in organic fertilizers. The questioned vegetables farmers do not exclusively
use chemical fertilizers, they apply 34% organic fertilizers, the rest using a mixed (chemical +
organic) variant.
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In the case of the phytoprotective treatments used by the farmers who participated in this
study, an overwhelming majority of those applying conventional treatments, insecticides and
pesticides in the category of synthetic chemicals (over 82%) was observed. A number of 150
producers from the 156 respondents replied that the main irrigation method used is "drip", 3 use the
"sprinkler" method and 3 "furrow irrigation".

The market for the tomatoes harvested is another aspect taken into consideration when
conducting this study. Both pre-harvest activities, such as pre-contracts for marketing the production,
as well as the actual sales activity, from the point of view of the sales chains, and of the realized
revenues, were taken into account.

Thus, it is observed that 80% of the respondents plan their production structure based on
contracts concluded in advance, having a well structured, predictable management plan, following
the achievement of well established indicators (Figure 4).

Figure 4 — Sales plan based on pre-contracts
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In the case of tomatoes, most of the production obtained goes to sale, even though a percentage
is usually kept for self-consumption. A number of 103 (66.02%) of the interviewed producers are
selling between 70-90% of the obtained production (Figure 5).

Figure 5 — Q: What percentage of the production goes to market?
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The results showed that the tomatoes are sold either in local markets / at the ,,farm field”, in
county or national markets. None of the responing farmers export the obtained production. Most
farmers (over 87%) market their products in local markets, probably to wholesale buyers (Figure 6).

Figure 6 - Markets for the tomatoes production
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A very small number of producers have access to the large supermarket / hypermarket
networks, (12.50% of the 156 respondents), the vast majority (about 86%) trading their production
directly to consumers (Figure 7).

Figure 7 - Q: where do you sell your crops?
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The main clients of the farmers taken in the study are located in the immediate vicinity of the
farm (under 5 km). However, there are also farmers who have clients within a 50 km range of their
own farm, with no rule in the distribution of customers (Figure 8).

Figure 8 — Distance towards main customers/clients
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The revenues obtained from the sale of tomatoes are either very low, under 4,500 lei (44.64%)
or over 10,000 lei (46.43%), the extremes being explained by the existence of a large number of small
and very small farms, and the high incomes can also be put on account of the support scheme granted
for tomatoes (Figure 9).

The issue of financing needed to carry out agricultural activity was also addressed through the
use of own resources or access to funds available through national programs or EU funds. For the
most part, the activities are supported by own funds. 70% of those surveyed are running their activity
from own funds in a ercentage of 70-90%), the differences being covered by bank loans, supplier
credits and / or subsidies (Figure 10).

Figure 9 — Revenues from selling the harvested tomatoes
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Figure 10 — The financial resources used for tomatoes production
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Most of the respondents (75%) are currently receiving subsidies from APIA. When asked if the
activity could be profitable under the conditions of no subsidies, only 19.64% of the farmers claimed
that they could face the market.

Moreover, over half of the farmers (57.14%) consider the support provided by the government
as insufficient, 3.57% consider it insignificant, while only 39% consider the support provided by the
government as sufficient.

The interviewed farmers are relatively well connected to the present realities, a percentage of
almost 52% of them have already accessed EU funds. Also, the majority (67.86%) accessed funds
from NRDP program, the most accesed measures being: 1.1.2. "Modernization of agricultural
holdings™ of the 2007-2013 program, 4.1. "Investments in agricultural holdings" and 6.1. "Support
for the installation of young farmers" from the 2014-2020 program (Figure 11).

Figure 11 — Measures accesed from NRDP 2007-2013 and 2014-2020
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For the creation of the framework of application of Regulation (EC) no. 1221/2008 from 5
December 2008 amending Regulation (EC) no. 1580/2007 establishing the norms of application of
the Regulations (EC) no. 2200/96, (EC) no. 2201/96 and (EC) no. 1182/2007 of the Council in the
fruit and vegetables sector regarding the marketing standards, published in the Official Journal of the
European Union (OJ L 336 of 13/12/2008), the technical regulation "Quality and marketing
requirements for fresh fruits and vegetables” was adopted. This fact led to the implementation of the
Support Scheme for the program to support cultivation of tomatoes in protected spaces. A share of
71.43% of the farms surveyed in this study benefited of ,,tomatoes program”.

In the next period 64.29% of the respondents intend to access EU funds or national support
programs for vegetables cultivation, while 10.71% have not yet decided.

Most of the questioned farmers (73%) consider that the authorities have to get more involved
by increasing the amount of support granted for various vegetables, possibly increasing the number
of vegetables whose cultivation should be supported. As many as 50% of those interviewed believe
that the intensive promovation of Romanian products would lead to an increase of the demand and
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rpectively of the consumption of local products. Last but not least, adopting more flexible legislation,
more in line with their concrete needs, would be beneficial for all farmers in Romania.

Farmers accuse the lack of support legislation for small and medium-sized producers (loans
with preferential interest, over-bureaucracy in accessing loans and in general any kind of support).
The inexistence of storage facilities for fresh production, leads to important loses.

In this context, the questioned farmers come with a series of suggestions and recommendations
(Figure 12).

Figure 12 — Sugestiions and recommendation from the farmers
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CONCLUSIONS

Analysing the responses resulted from the survey among tomato producers, the following
conclusions are stated:

* The profile of the Romanian vegetables farmer is: male, between the ages of 30-60, with
specialized studies.

* Vegetables farmers are not organized in associative forms, the production is fragmented in
small and very small farms (under 5 ha).

* The agricultural works are carried out by own means, using the family members as a labor
force.

* The problems raised by farmers are related to the valorisation of the production, their activity
not being profitable without the support granted through the ,,tomatoes programe”.

The economic impact in the sector of vegetables production (tomatoes) through the support
scheme for the program to support tomatoes in protected spaces, with emphasis on the results from
production, the market effects can be expressed by:

« the positive effect on increasing the number of farmers (doubling them);

» the positive effect on increasing cultivated areas with tomatoes;

« the positive effect on increasing vegetables production in general, of tomatoes in particular
(+ 18.45%) in 2 years after the support scheme was first implemented;

« the positive effect on the price increase from the producers point of view, generating higher
revenues
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THE TAX INCIDENCE ON THE REVENUES OF ROMANIAN
CROP FARMS

ANCA-MARINA IZVORANU !, MIHAELA KRUZSLICIKA?, CAMELIA TOMA?

Abstract: Taxation plays a fundamental role in the context of decisions made by Romanian farmers on agricultural
holdings. The fear of failure of a farmer is accentuated by taxation, which gives increasing importance to the treatment
of this subject. This paper aims to analyze the effect of fiscal policies on the financial capacities of the actors in agriculture
and follows the degree of socio-economic affective of the farmers from 28 counties of Romania. In order to know the
concrete problems and to gather current information on the situation of the agricultural producers and the realities of
the cereals market, case studies were carried out in farms and representative areas for the analyzed product. These were
performed in several counties of the country (Buzau, Salaj, Maramures, Sibiu, Calarasi, Olt, Neamt, lasi, Bacau, Alba,
Teleorman, lalomita, Vrancea, Prahova, Galati, Satu Mare, Cluj, Timis, Braila, Bihor, Mures, Giurgiu, llfov, Dambovita,
Dolj, Vaslui, Arges, Tulcea), in order to generate an overview on the level of taxation affectivity on the financial capacities
of certain farmers in the respective counties. The case studies focused on medium to large farms, which have a commercial
production, specialized on a certain product, respectively cereals.

Keywords: fiscal system, agriculture, cereals, Romania

JEL classification: E62, H20, Q14
INTRODUCTION

The present paper is intended to be a plea in front of all the stakeholders on the problems of
agriculture today, as agriculture, as specified by the great state man C. Argentoianu in the interwar
period, is the only branch that "surely has the capacity to get us out of the fray. where we are today
”(C. Argetoianu, 1930). And if we refer to the present and interpreting what Argetoianu said, it is
important not to get out of the underdevelopment path, which we have overtaken anyway, but to enter
into the performance path, which defines the future knowledge society.

Taxation is involved in all areas of life, economic, social and cultural. These sides are
permanently correlated, interconnecting each other, inducing specific behaviors, each at the level of
the other. The importance of the studied theme lies in this interdependence of the areas of control.
Fiscal measures do not determine strictly economic characteristics, but they produce more or less
profound social and cultural changes. Human actions, in general, take place with a certain direction,
duration and intensity. The direction is established, most of the times, according to the objectives
pursued, and the other two instruments, the duration and the intensity are relatively clear. The same
aspects are also within the framework of taxation, the objectives are intensively pursued and are
foreseen with certain periods of time. These, the objectives, are different from one period to another,
changing in intensity and duration. That is why it is very important to know what their effects are on
the economic and social field, because they are created by the public power in order to positively
affect both subjects, the state budget and the taxpayers.

The actuality of the subject results from the premises of the future when, of course, the present
system of taxation, which is eminently in the national responsibility, will manifest itself in a
framework with common rules at the level of the European Union, following the model of the
monetary policy and of the community policies, with which it will be in a symbiotic relationship.

Agriculture, as an important branch of the national economy, requires the involvement of its
actors in the fiscal field, thus correlating their status with the level of performance of the field and
with the requirements of the national budget. In the following, we will discuss the means and methods
by which taxation can influence the activity of farmers and we will try to offer positive ideas, both
through the scenarios made in comparison with the other Member States, but also by exemplifying
concrete situations.

! Research assistant, Institute of Agrarian Economy
2 Scientific researcher 111, Institute of Agrarian Economy
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All these aspects have helped to shape the theme of this paper, which highlights the
importance of approaching a thorough study, regarding what it means for agriculture and in particular,
for farmers, fiscal obligations.

MATERIAL AND METHODS

In order to achieve the objectives of the research and to verify the assumptions pursued, it was
decided to carry out a qualitative research based on the questionnaire, survey carried out throughout
the country. Thus, through a questionnaire applied online, persons belonging to individual
households, farmers, individuals and legal entities were interviewed. In this questionnaire, on the
basis of 24 questions (Q1-Q24) were selected - from the database of the Agency for Payments and
Interventions in Agriculture - farmers with place of activity in Romania, so that each of them is
covered the eight development regions: North-East development region comprising Bacau, Botosani,
lasi, Neamt, Suceava and Vaslui counties, South-East development region comprising Braila, Buzau,
Constanta, Galati, Tulcea and Vrancea counties, the region of South-Muntenia development
comprising Arges, Céldrasi, Dambovita, Giurgiu, Ialomita, Prahova and Teleorman counties, South-
West development region comprising Dolj, Gorj, Mehedinti, Olt and Valcea counties, West
development region comprising Arad counties -Severin, Hunedoara and Timis, the North-West
development region comprising the counties of Bihor, Bistrita Nasaud, Cluj, Maramures, Satu-Mare
and Salaj, the region d Development Center, which includes Alba, Brasov, Covasna, Harghita, Mures
and Sibiu counties and the Bucharest-IIfov development region, which includes Bucharest and Ilfov
county.

The tool used for data collection was the online survey - the questionnaire (attached in the
annexes), through the online platform Jotform, which was structured on two parts:

- The first part deals with information regarding the identification of the farm and includes both
demographic questions, respectively the village, the locality, the city or the county in which they
carry out their agricultural activity, the legal status of the farm, the age of the respondent, studies,
number of family members, occupation, source of income. , the monthly income of the family, as
well as questions related to the exploitation, such as the ownership of the land, the ownership of the
exploitation of a cooperative, associations, producer group, the area cultivated with each of the crops
included in the list of income rules, which have a lower limit of payment of taxes. , such as cereal
crops, oil plants, potatoes, sugar beet, tobacco, vegetables in the field, vegetables in protected areas,
hops on fruit, trees on fruit, vine on fruit, flowers and medicinal plants, but also the number of animals
that also, they fall into income rules with non-taxable limits.

- The second part deals with tax information and fiscal transparency, the concern of taxpayers
regarding taxation, its influence on the decisions made and on the activities, the payment capacity of
the farmers and the suggestions of the respondents for the subject of study.

The period of elaboration and realization of the research was February 2019 - May 2019, and
the data processing was done with the help of the SPSS program, which provided a transparent and
indisputable approach to the analysis.

RESULTS AND DISCUSSIONS

The perception of taxpayers on the subject of taxation should be treated equally with the
impact that the taxation has on their financial capacity. In this regard, farmers from 28 counties were
questioned regarding their monthly income and the area of land cultivated with cereals. Both
household income and land area are tools that help determine the amounts they pay to the local budget
and the national budget for agricultural activities.

The results obtained will be balanced with the incomes of the peasant households participating
in the survey, in order to determine their financial capacity. According to the legislative framework,
a farmer has the following obligations to the state budget (national and local) and to the social
insurance budget: the income tax - which is calculated according to the county agricultural norms and
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the number of hectares; land tax - which is calculated according to the area of land, the category of
use and the rank of the locality; social contributions - which are calculated according to the income
established by the county norms and paid only insofar as it exceeds twelve gross minimum wages in
the country. Social contributions are not compulsory for taxpayers whose income is less than 24,960
lei (twelve minimum gross salaries of 2,080 lei), but they can opt for their payment.

From the data of the questionnaire the following values regarding the income tax, the land tax
and the social contributions that fall to the farmer's burden, as well as their share in the monthly
income of a farmer, have resulted. (Table 1)

Table 1. Impact of taxes and social contributions on income
taxpayer in agriculture

Monthly income Total_ tgxes and | How much i_s thg value _of taxes
County " contributions per | and contributions in the
P67 TEEETE ({2 hectare (lei) monthly income (per hectare)
1 | Buziu 350 207,44 59,27
2 Salaj 312,00 167,75 53,77
3 Maramures 387,34 200,04 51,64
4 Sibiu 415,38 213,25 51,34
5 Calarasi 514,29 263,66 51,27
6 Olt 426,92 217,20 50,88
7 | Neamt 414,55 210,24 50,72
8 Tasi 436,36 217,58 49,86
9 | Bacau 466,67 229,01 49,07
10 | Alba 494,12 240,78 48,73
11 | Teleorman 551,72 262,26 47,54
12 | Talomita 654,55 310,95 47,51
13 | Vrancea 600,00 276,56 46,09
14 | Prahova 600,00 275,70 45,95
15 | Galati 600,00 273,35 45,56
16 | Satu Mare 688,89 312,63 45,38
17 | Cluj 750,00 329,22 43,90
18 | Timis 720,00 312,70 43,43
19 | Braila 975,00 422,55 43,34
20 | Bihor 830,77 358,78 43,19
21 | Mures 758,82 327,71 43,19
22 | Giurgiu 825,00 350,75 42,51
23 | llfov 864,00 365,15 42,26
24 | Dambovita 6000,00 2160,92 36,02
25 | Dolj 7200,00 2578,80 35,82
26 | Vaslui 240,00 66,78 27,83
27 | Arges 432 65,40 15,14
28 | Tulcea 545,45 56,51 10,36

Source: Author processing based on data provided by the farmers participating in the survey

In order to balance and efficiently analyze the impact of taxation on the taxpayers' income,
the amounts were transposed on the unit of measure lei / hectare. The fiscal burden thus resulted from
the calculation is between 15.14% (in the case of a farmer from Arges county, who makes an annual
income of 21,600 lei) and 59.27% (in the case of a farmer from Buzau county, who makes an annual
income of 42,000 lei). It should be noted that the situations presented cannot be considered as general
cases for a county, because they are treated on the interviewed peasant households.
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In the context of the analysis of the impact of taxes and social contributions on the financial
capacity of the taxpayers, aspects related to income, culture, the area of cultivated land and / or the
heads of animals held were addressed, for 8 peasant households in Teleorman county and 8 in Timis
county. At the base of the election of these counties were located the statistics of the Ministry of
Regional Development, which ranks the two territorial administrative units by extreme development
levels. On the one hand, according to the "Report on the state of the territory"”, Teleorman county is
ranked in the last places, in terms of Gross Domestic Product per capita, next to Botosani and Vaslui.
On the other hand, Timis county is in the top of the counties, in terms of Gross Domestic Product per
capita, along with Ilfov, Arad, Cluj, Sibiu, Brasov, Prahova and Constanta. (Figure 1)

According to the available data, GDP per capita is the indicator that highlights significant
territorial discrepancies. Thus, Teleorman is different from the other counties in South Muntenia;
Timis vis-a-vis Caras-Severin, Bihor and Hunedoara; Brasov to Covasna and Harghita etc. These
discrepancies are accentuated or maintained in recent years, according to figure 1. However, it should
be mentioned that most of the counties have registered upward trends of GDP per capita, especially
after 2011.

Figure 1. Gross domestic product per inhabitant, by counties
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Source: Processing based on data provided by the National Institute of Statistics

The results of the analysis of the impact of taxes on the peasant households from Teleorman
and Timis counties show that the fiscal burden is felt more in the less developed areas, against the
background of lower incomes. In this context, a fiscal burden of over 90% is observed in three of the
eight peasant households analyzed in Teleorman County, a burden felt especially by the taxpayers
whose only source of income is agriculture (especially the cultivation of cereals and oil plants, but
and vegetables in protected areas and legumes for grains).

For taxpayers who make income from both agriculture and wages, the social contributions
will be paid only once, in order to avoid double taxation. In this case, the social insurance
contributions for the farmers obtaining income and wages were eliminated, assuming that they will
already be paid.
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Table 2. Impact of taxes and social contributions on the incomes of peasant households from Teleorman and Timis

counties
. . Total
Mor_]thly Annual | Income _Somal health _Somal Land Total taxes in
The source | family : insurance insurance
ID | County : - income | tax e . tax taxes total
of income income : - contributions | contributions - ; -
n lei lei/an - - lei/year | leilyear income
lei lei/year lei/year %
1 Agriculture | 4800 57600 17963 5760 14400 3402 41525 72,09
2 Salary and 2750 33000 9720 8148 17868 54,15
agriculture
3 Agriculture | 4100 49200 21955 4920 12300 4116 43291 87,99
4 Salary and 5500 66000 31792 5880 37672 57,08
Teleorman | agriculture
5 Salary and 1550 18600 5301 798 6099 32,79
agriculture
6 Agriculture | 6000 72000 35459 7200 18000 6552 67211 93,35
7 Agriculture | 6800 81600 43571 8160 20400 6510 78641 96,37
8 Agriculture | 5400 64800 32452 6480 16200 6006 61138 94,35
9 Salary 9000 108000 | 42990 5964 48954 45,33
10 Agriculture | 5700 68400 24960 6840 17100 5712 54612 79,84
11 Agriculture | 5000 60000 12750 6000 15000 3654 37404 62,34
12 Salary and 6100 73200 28830 6258 35088 47,93
agriculture
13 | Timis Salaryand | 4950 59400 24180 4788 28968 48,77
agriculture
14 Salary and 1500 18000 4250 4250 23,61
agriculture
15 Agriculture | 4000 48000 5550 4800 12000 1554 23904 49,80
16 Salary 3400 40800 10890 2478 13368 32,76

Source: Processing based on the data provided by the farmers participating in the survey

As for the tax burden felt by the eight peasant households in Timis County, its upper limit
(about 80%) is found in the case of a farmer with 91 hectares cultivated with cereals and 45 hectares
cultivated with oil plants. The lower limit of the fiscal burden felt by the eight peasant households in
Timis county is about 24% and is applied to a peasant household that deals with raising 19 cows.
From the 8 cases analyzed in Timis county, an influence of the size of the peasant households on the
degree of control is distinguished, but also an influence of the sources of income of the farmers.
Conclusions

The conclusions of this study can be a starting point for the public authorities, regarding the
understanding of the taxpayers in terms of their perception of taxation. The role of taxpayers'
confidence in tax compliance can be a support in the most efficient development of fiscal policies,
which will help to move from the antagonistic climate, which is presently found, to a climate based
on synergy.

Fiscal policies should focus on increasing the taxpayers' confidence in tax authorities,
increasing transparency, efficient spending of public money, a consistent reduction of bureaucracy
and corruption currently existing in Romania, but especially on promotion. of fairness and equity at
the micro and macroeconomic level.

In the process of transiting the climate between the taxpayer and the tax authorities, a high
degree of trust would contribute to a higher level of compliance, as it is called in the specialized
literature, voluntary compliance. This would allow governments a better collection of taxes, taxes
and social contributions. In this context, the benefits produced would be manifested, firstly, by more
money in the state budget, and secondly, by a lower expense of tracking, identifying and punishing
fraudsters.
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EVOLUTION OF AGRICULTURAL ACTIVITIES IN THE COASTAL
AREAS OF ROMANIA-CASE STUDY TULCEA COUNTY

STELIANA RODINO?

Abstract: Coastal areas are commonly defined as the interface or transition areas between land and sea, including
large inland lakes. Coastal areas are diverse in function and form, dynamic and do not lend themselves well to definition
by strict spatial boundaries. Unlike watersheds, there are no exact natural boundaries that unambiguously delineate
coastal areas. On land, the coastal area is increasingly used for intensive agriculture, industry, energy generation
electric, mining, transport, development urban and, of course, tourist activities. Inside the hinterland, the agriculture is
the main one way of exploiting the land, being a source important income for the rural comunity. The agricultural
activities in the coastal areas of romania are subjected to regulatory framework law 202/2002. Rural areas occupy more
than 50% of Europe's surface, housing more than 20% of the population. Rural areas play an important role in the
national and European regional economy, looking for natural resources and offering jobs through agro-food, tourism,
and processing industries. However, rural areas face many challenges such as global competition, automation, market
dynamics and, last but not least, environmental challenges. According to national regulatory framework rural areas from
Romania occupy 87,1% of the country surface, with 43,7% of total population. This article is an overview of the evolution
of agricultural sector in the coastal area in the covering the last three decades.

Keywords: Romania, coastal area, agriculture
JEL classification: Q10,R14

INTRODUCTION

Situated at the cross border of land and sea, coastal areas are regions with a wealth of natural
resources and biodiversity, sometimes environmentally vulnerable, but still having potential for a
large variety of business opportunities. Coastal areas are commonly defined as the interface or
transition areas between land and sea, including large inland lakes. They are diverse in function and
form, dynamic and do not lend themselves well to definition by strict spatial boundaries. Unlike
watersheds, there are no exact natural boundaries that unambiguously delineate coastal areas
(lglesias-Campos et al, 2015). On land, the coastal area is increasingly used for intensive agriculture,
industry, energy generation electric, mining, transport, development urban and, of course, tourist
activities.

The economic development of the coastal area of Romania situated in Tulcea county region is
highly influenced by the existence of the Danube Delta Natural Reserve in the immediate
neighborhood. The agriculture sector is must comply with the environmental restrictions imposed by
legislation in force regarding protected areas.

The agricultural activities across the region have gone through major changes in the last 30
years and this is reflected in the structure of vegetal species cultivated. The region is intensively
exposed to climate change dynamics, such as drought and desertification processes, which
contribute to the amplification of the vulnerability of rural livelihoods.

Inside the hinterland, the agriculture is the main one way of exploiting the land, being a source
important income for the rural comunity. The agricultural activities in the coastal areas of romania
are subjected to regulatory framework law 202/2002. Rural areas occupy more than 50% of Europe's
surface, housing more than 20% of the population. Rural areas play an important role in the national
and European regional economy, looking for natural resources and offering jobs through agro-food,
tourism, and processing industries. However, rural areas face many challenges such as global
competition, automation, market dynamics and, last but not least, environmental challenges.

According to national regulatory framework rural areas from Romania occupy 87,1% of the
country surface, with 43,7% of total population.

1Dr. CS Il Steliana RODINO, Institutul de Cercetare pentru Economie Agrara si Dezvoltare Rurala,
Steliana.rodino@yahoo.com

119



Tulcea county and its coastal area is a representative region for studying the existing synergies
between agriculture, rural development and demographic changes. The transition to a sustainable
rural development can only lead to the achievement of economic, social and territorial cohesion for a
balanced development throughout the whole region. The increase of resilience of rural areas by
diversification of their economic activities, seems to be a viable solution for their socio-economic
survival (Sima, 2016). Taking into accound the above mentioned general context of economic
activities, social changes and teritorial development, the present study is an overview of the evolution
of agricultural sector in the coastal area situated in Tulcea county, covering the last three decades.

MATERIALS AND METHODS

The present paper is a blueprint of Tulcea county agriculture as in the last three decades, from
quantitative point of view. The historical data were extracted from official reports on National
Institute of statistics and Eurostat and Ministry of Agriculture and Rural development.

RESULTS AND DISSCUSIONS

Tulcea County economy is dominated by agriculture (both vegetal and animal sector) and
fishing. Agriculture is the main economic activity of the South-East region, employing over 35% of
the active population.

In the last three decades, the population of Tulcea county has decreased, reaching the lower
density in the country. The vegetal sector is characterized by extensive production systems,
dominated by cereal cultivation. Most of the producers are organized in subsistence and semi-
subsistence farms. The agricultural sector is facing strong threats due to land degradation, much of it
being salted and undergoing an acidification process. However, compared to European countries, the
coastal area of Romania covers a high percent of agricultural land use.

Nowadays, the agricultural sector and the rural economy in general continue to have
substantial growth potential, still under-exploited. For example, at national level, agriculture
accounts for 6% of gross value added (GVA), representing 1.6% in the EU (CE, Informatii statistice
Romania, mai 2018).

Agricultural land use within
coastal NUTS2-regions, 2012
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Figure 1. Agricultural land used in Coastal areas across Europe
Source: www.eea.europa.eu/data-and-maps/figures/agricultural-land-use-within-coastal

In Romania, the cultivated area is decreasing, a tendency also manifested in the EU. During
1990-2017 the cultivated area decreased by 11.6%, from 9,4 mil Ha to 8.3 million Ha (Figure 2a).
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Figure 2 a). Evolution of cultivated area in romania, 1990-2017

Traditionally, Romania s a large producer of cereals and oil plants, these two categories occupy
the most significant areas (60% and 17% respectively) of the 8.3 million ha of agricultural land of the
country.

In Tulcea county, the evolution of cultivated area in the last 3 decades has had an oscillating
trend, with the lowest level in 2007 (2 million ha), and the highest in 2012 (2.85 million ha). In 2017
the cultivated area decreased by 6.4% compared to the level of 1990 (Figure 2b).
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Figure 2b) Evolution of cultivated area, Tulcea county

In the structure of the surfaces cultivated the highest weight is held by the cereal crops,
sunflower, wheat and rye (Figure 3).
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Figure 3. Main cultivated species

Between 2007 and 2010, there is an upward trend in the areas occupied with rape, followed by
a sharp decrease and stabilization of the surfaces around 25 thousand hectares (Figure 4).
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Figure 4. Other crops cultivated in Tulcea county 1990-2017

At the beginning of the 90s, there were surfaces cultivated with tobacco and sugar beet, but
these crops were definitively abandoned, starting with 1996-1998 (Figure 5).
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Figure 5. Crops that are no longer cultivated

The animal sector is well represented, first of all whean speching of numebr of chickens and
sheep. Sheep herds have remained relatively constant over the past three decades(Figure 6a).

It can be observed an upward trend of goat herds in the last decade, after a period of decline
recorded in the period 2000-2001 (Figure 6b).

Interesting to note is that starting from 2001-2002, at the county level the growth of rabbits
became of interest.
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Also, in 2016 there was a spectacular increase in the number of bee families, probably due to
the increased demand for honey at national level and even for export, Romanian honey being
appreciated as being of high quality at the big international fairs.

Goat herds have a constant upward trend, starting with 2004, until 2017.

Within the coastal area of Tulcea, agriculture is the main mode of exploitation of the land, being
an important income for the rural community. The Romanian village, as it has evolved in the last 3
decades, can represent a sustainable development pole for our country, and specifically for the Tulcea
region. As statistics show, the rural area is predominantly agricultural (Bohateret et al, 2018).

A leap in development can be achieved by exploiting niche sectors, and one of th ese can be
organic farming. For example, Tulcea occupies the second place in the country with the number of
bee families, and among the first places at the number of ecologically certified bee families (Bruma
etal., 2018). Moreover, from the point of view of the areas cultivated in the ecological system, Tulcea
County, at the level of 2018, holds the first place in our country, approximately 62 thousand hectares,
out of a total of 305 thousand national hectares.

CONCLUSIONS

The agricultural activities across the region have gone through major changes in the last 30
years and this is reflected in the structure of vegetal species cultivated. The region is intensively
exposed to climate change dynamics, such as drought and desertification processes, which contribute
to the amplification of the vulnerability of rural livelihoods.

For the future, the coastal area will probably follow the overall international trend to move from
agricultural economy to a so called rural economy, including in its structure all forms of tourism and
services. Agriculture will still be an important part of the rural activity, but it does no longer provide
sifficient income for the rural population nor sufficient jobs. One promising direction of
development could be orientation towards providing traditional, local products, as the demand for
such productis has an incresing trend, lately. This kind of products are axpected to bring an added
valeue to the economy of the regon, alongside with the mass production of standardised products.
This change will lead to job creation in agro-food value chains and the conservation of natural
resources.

In the last three decades, the agricultural sector in Tulcea county has undergone important shifts
in agricultural workforce, crop diversity and natural resource management. The productivity is rather
low and major investemnts should be done in modern technologies to make a shift through a
sustainable production system.
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FORMATION OF THE BASIC BIOCHEMICAL INDICATORS OF WINTER
WHEAT GRAIN QUALITY ON THE FERTILIZERS BACKGROUND AND
PREDECESSORS

SVETLANA BURYKINA!, ANNA KRIVENKO?, VLADIMIR OREKHOVSKY?

Abstract: According to the many years of research results in a stationary field experiment on southern chernozems, it
has been shown that the systematic use of fertilizers for black and green fallow provides the production of winter wheat
grains with protein and gluten that meets the requirements of the first class (protein is not <14.0%, gluten is not <28,
0%); for MBC corn, winter rapeseed and winter wheat - the requirements of the second class (protein content is not
<12.5%, gluten is not <23.0%). For the zone of the Black Sea steppe of Ukraine, the payback options of an active
substance unit of organic, mineral and organo-mineral fertilizers are determined by the growth of protein and gluten
content in winter wheat grain.

Keywords: agriculture, fertilizers, sustainable development, winter wheat.

Classification JEL: Q Agricultural and Natural Resource Economics; Environmental and Ecological Economics.
Q010 Sustainable Development.

INTRODUCTION

The Black Sea steppe is one of the main regions of Ukraine, supplying winter wheat grain
with a high content of protein and gluten. This is mainly due to the peculiarities of the climate: the
presence of frequent and prolonged droughts, especially during the period of grain filling. However,
even under the same weather conditions and within the same enterprise, quality indicators are not
stable, since they are the product of not only weather conditions, but also the level of fertility of a
particular field, as well as all parts of the cultivation technology: compliance with crop rotation,
tillage, sowing dates, the fertilizers use, plant protection systems, etc. [1, 5, 6].

Fertilizers have the most effective and powerful effect on the winter wheat quality of [2-4].
And since cereal crops remain the main source of vegetable protein, it is important to establish
which doses and elements ratios in the winter wheat fertilizer system will ensure their greatest
payback not only by vyield increases, but and an increase in quality, especially increases in the
content of raw protein and gluten proteins.

MATERIALS AND METHODS

To achieve this research goal, the materials of a long-term stationary experiment with
fertilizers, which was laid down in 1972 on the experimental field of the Odessa State Agricultural
Experimental Station, were systematized and processed. Soil - southern low-humus chernozem
clayey-loamy on the loess. Four rotations was fallow - grain - row-crop rotation took place, in
which the predecessors of winter wheat were black fallow, peas and maize of milk-wax maturity,
and two rotations of fallow - grain with predecessors were black fallow, winter rapeseed, green
manure and winter wheat after green manure (i.e. stubble).

The experience scheme constantly includes 17 options. Of the first 4 rotations, 7 options
(variants) are presented: 1- control without fertilizers, in which the nutrition background was
formed due to crop rotation; 2 - the first organic (O1), where an average of 64 tons of manure per
hectare of arable land was introduced; 3 - second organic (O2 - 80 t ha); 4 - mineral (M - an
average of 4 rotations for wheat was N75Ps25Ks25; 5 - organo-mineral (O1 + M1 - O1 + NsoP4oKss);
6 - organo-mineral (O2 + M1); 7- organo-mineral (O1 + M2 - O1 + N5Ps25Ks2,5) and 8- organo-

!Odessa State Agricultural Experimental Station of NAAS of Ukraina. Mayakskaya road, 24, smt. Khlebodar,
Belyaevsky district, Odessa region, Ukraine, 67667. Dr. Burykina Svetlana, burykina@ukr.net
2 [tem, Dr. Krivenko Anna, kryvenko35@ukr.net

3 Item, Dr. Orekhovsky Vladimir orekhovsky@gmail.com
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mineral (O2 + M2). The indicated norms of manure were introduced in two doses: for black fallow
and for corn.

The passage of the following 2 rotations coincided with the period of reorganization of
Ukraine as an independent state, which in the agricultural sector caused a sharp reduction in the
number of livestock, and hence the yield of manure. Therefore, the introduction of manure was
replaced by a green manure crop, the mass of which was planted into the soil during the budding
phase - the beginning of flowering. Of the options for the 5-6th rotation, the following are
presented: control; Neo; Nizo; Niso; NeoP30K30; Ni120P30Kso; Ni1soP30Kszo; NeoPeoKso; N120PeoKeo;
N1goPsoKso. As mineral fertilizers used ammonia nitrate, nitrogen-phosphate, superphosphate simple
granular and potassium salt.

The experience is located in four permanent fields, entering the crop rotation is carried out
in one field; 3-fold repetition in the experiment with the systematic placement of variants and
repetitions. The total area of the plot is 240 m?2, accounting 88 m?.

To protect winter wheat crops from diseases and pests, an integrated method of protection
was used, combined soil cultivation generally accepted for the cultivation zone. Harvesting and
harvesting were carried out using the Sampo-500 combine.

Grain sampling and determination of quality indicators were carried out by standard
methods: the quantity and quality of gluten — Ukrainian national standardization system 13586.1-
68 [7], the protein content — by infrared spectroscopy on a Spectran-119M instrument —
Ukrainian national standardization system 4117: 2007 [8]. Mathematical processing of the results
was carried out using the Excel and Statistic software package, using the methods of variance and
correlation - regression analyzes [9].

RESULTS AND DISCUSSIONS

A generalization of long-term data showed that the food properties of wheat grains are
determined not only by fertilizers, but also by the quality of the precursor (Table 1).

Tablel — The influence of predecessors on grain quality

Protein, % Gluten, % Gluten quality

Predecessors Years > v K Y K Y
Black fallow 1973-2017 12.20 14.18 22.3 29.0 83.6 86.0
Green fallow 2011-2019 11.90 14.16 20.6 28.8 79.9 82.8
Peas 1976-2005 11.31 13.48 20.2 27.2 88.3 86.2
Corn 1978-2007 10.93 12.55 18.7 24.9 87.1 86.2
Winter rape 2009-2019 10.62 13.02 16.9 23.9 87.7 81.9
Winter wheat 2012-2016 11.97 13.82 19.9 25.8 80.5 78.4

*K— control; *Y — average for fertilizer options

In the control variant, the grain quality was ensured by the level of natural fertility, a
background of nutrition due to crop rotation and a specific predecessor. Thus, the protein content in
the dry matter of winter wheat grain during the transition from fallow to winter rapeseed naturally
decreased from 12.20% to 10.62%, gluten content - from 22.3% to 16.9%. With the systematic use
of fertilizers, these parameters are higher, but a similar trend persists: the protein content of the
grain decreases from 14.18% to 13.02%, the gluten content - from 29.0% to 23.9%. The overall
picture on the stubble predecessor is slightly disturbed, perhaps this is due, firstly, to a sample for a
relatively small period (5 years) and, secondly, with the fact that almost all five years differed in
extremely arid conditions during the period of grain filling. It is known that under such conditions a
grain with a high protein content is formed [3, 10]. For the other predecessors, there were longer
observation periods, in which there was still an alternation of favorable and varying degrees of arid
conditions of the spring-summer vegetation of the culture.
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The correlation and regression analysis showed a high degree of influence of the precursor
on the process of protein and gluten formation in winter wheat grain: on unfertilized variants 98%
and 96%, for fertilizer options, 75.7% and 92.2%, respectively (when calculating paired correlation
coefficients). The influence of the precursor on the quality of gluten is much lower and amounts to
only 13.0%. With an increase in the dose of fertilizer application, the protein content of wheat grain
also increases, which is well illustrated by Figure 1 and 2. On average for 5-6 rotations, the protein
content in the grain of the control variant was 11.68%, with Neo - 12.76%; N120 - 14.02% and N1so
-14.84%. Despite significant fluctuations over the years, within each year, the protein content in
fertilized variants is higher than the control.

Figure 1 - Protein content in the grain of winter wheat, depending on the dose of mineral nitrogen precursor black
steam, % (5-6 rotation)
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Figure 2 - The influence of fertilizer systems on the protein content in the grain of winter wheat on the precursor of
corn, % (application doses are given in 2-3 rotations)
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A similar situation is observed when growing winter wheat in maize for silage (Fig. 2). As
an example, data are given for years of observations in the second and third rotations for four
nutritional backgrounds: zero, where the average protein content in winter wheat was 11.58%, at the
aftereffect of manure application at a rate of 40 t ha™! - 12.30%, for the mineral fertilizer system -
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13.30% and the organo-mineral - 14.30%. Similar results were obtained, for example, on the typical
chernozems by S.1. Popov et al. [11], Yu.l. Krivda and others in the conditions of the Right Bank of
the Central Dnipro [12].

One of the important indicators of the effectiveness of fertilizers on winter wheat crops is
their payback by the growth of grain and gluten. According to the precursor of maize (Figure 3, 4),
the highest payback of fertilizers by increments in protein (14.2 and 19.2 mg) and gluten (48.0 and
62.2 mg) was observed when using organo-mineral fertilizer systems, where, on average, they were
applied by background O1 and O2 NsoP4oKss.

Figure 3 - Payback of a fertilizer unit with protein growth, mg % per 1 kg (t)
(average for 1973-2007)
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Figure 4 - Payback of a fertilizer unit with gluten growth, mg% per 1 kg (t)
(average for 1973-2007)
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When growing winter wheat with peas, the maximum payback with protein (22.5-23.7
mg) was due to the addition of organic matter (O1 and O2), and gluten (67.5 mg) was a
consequence of adding 32.0 t ha? of manure and when using background O2 mineral fertilizer
NsoP4oKss (61.5 mg). According to the precursor, black fallow has the most effective effect on
increasing the protein content (+30.3 mg) and gluten (+86.2 mg), an organic fertilizer system was
allocated, where 40 t ha of manure was introduced under the precursor; organo-mineral systems
also had a positive effect on gluten growth: O1 + M1 (+56.9 mg), O2 + M1 (+58.0 mg).
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An analysis of the mineral fertilizer systems that were used during the fifth and sixth
rotations according to the sideration background showed that for almost all doses of fertilizer
application, their effectiveness was mathematically provable with respect to the zero variant and
only when using NeoP20Kzo for the green manure fallow - at the confidence level (Fig. 5).

Figure 5 - Fluctuations in the growth of protein content in winter wheat grain depending on the doses of mineral
fertilizers, mg kg a.s. (average for 2002-2019)
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With increasing doses, the application of mineral nitrogen from 60 to 180 kg, the payback
of 1 kg of the active substance increased, but the values did not differ from each other, which is also
natural for the use of these doses of nitrogen as part of a complete mineral fertilizer, although the
differences were clearer within the precursor. So, according to the precursor, N120P30Kzo - 13.3 mg
kg?; for green manure and winter rapeseed NigoP3oKso - 16.4 mg kg* and 13.3 mg kg?,
respectively; according to the stubble predecessor, they fluctuated in a rather narrow range: from
9.0 to 10.7 mg kg*, but nevertheless a large payback of 10.6 and 10.7 mg kg was provided by the
introduction of N120 and N1go according to the background of P3oKao.
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Figure 6 - Dependence of the payback of mineral fertilizers with gluten growth against the background of
different doses and predecessors, mg kg (average for 2002-2019)
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The supply of a unit of mineral nitrogen with gluten growth was the highest when N1go was
added and amounted to 67.1 mg for black fallow, 57.4 mg for sidereal fallow, 66.0 mg for winter
rape and 53.7 mg for stubble (Fig. 6). The same nitrogen rate when applied both in the background
of P30K3o and in the background of PsgKso Showed greater efficiency with respect to lower doses of
nitrogen in the composition of a complete mineral fertilizer for all precursors except black fallow.
When growing wheat by black fallow, the maximum gluten gains per unit of active substance NPK
were observed with the addition of N120P30K3o (40.1 mg) and NeoPsoKso (39.9 mg). And although
the differences in gluten growth by fertilizer options are not significant, it must be borne in mind
that when applying N1so, N18oP30K3o, N18oPsoKeo, the concentration of protein and gluten in the grain
meets the requirements of the first class, regardless of the predecessor and weather conditions of the
growing season; with a decrease in the dose of nitrogen to 120 kg ha, the grain quality fluctuates
between the first and second class, and at Neo in different combinations, between the second and
third class.

If we return to the results of the study on the first four rotations, it should be noted that in
general, the mineral and organo-mineral fertilizer systems for protein and gluten content ensured the
production of Grade 2 grain (the actual gluten content was 24.5% compared to the required 23.0%,
and protein 13.47-13.97% versus the required 12.5%), organic systems - according to the gluten
content - are of the 2nd class, and protein is of a lower class (12.24%).

130



CONCLUSIONS

Based on the results of many years of field research, the following conclusions can be
drawn:

- the systematic use of fertilizers for black and green manure fallow provides the
production of winter wheat grains with protein and gluten content corresponding to the
requirements of the first class (protein is not <14.0%, gluten is not <28.0%); for corn, winter
rapeseed and winter wheat - the requirements of the second class (protein content is not <12.5%,
gluten is not <23.0%);

- for the zone of the Black Sea steppe of Ukraine, the parameters for the payback of a unit
of active substance of organic, mineral and organo-mineral fertilizers are determined by increments
in the content of protein and gluten in winter wheat grain;

- the payback of a purely mineral fertilizer system at N7sPs25Ks25 standards without the
background introduction of manure and green manure below organic (64-80 tons of manure per 1
ha of arable land) and organo-mineral systems and, depending on the precursor, amounts to protein
growth: 8.3 mg kg? a.s. (corn MVS), 12.1 mg kg! a.s. (peas), 17.3 mg kg* a.s. (black fallow);
gluten growth - 33.6-37.2-31.2, respectively.
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BIODIVERSITY PROTECTION IN ROMANIA - FINANCIAL RESOURCES

CORINA - GEORGETA DINCULESCU!, Mrs

Abstract: This paper attempts to make an evaluation of the programs implemented or under implementation for the
protection of biodiversity. Beyond the national interest, Romania must respect international agreements (Convention of
Biological Diversity, Birds Directive, Habitats Directive, EU Biodiversity Strategy, EU Forest Strategy, CITIES) on the
conservation and sustained exploitation of biodiversity and ensure a fair distribution of biodiversity costs and benefits.
Both EU and international policies have as their main objectives to stop biodiversity loss by 2020, to strengthen the
NATURA 2000 network and to compensate for the loss of biodiversity according to the NNL (No Net Loss) principle, in
other words. : "Stopping global degradation of the environment". By evaluating public data sources, national concerns,
results obtained, sources of funding for this field are highlighted. Also, the support measures for the environment and
climate, respectively for biodiversity conservation, provided in the NRDP during the two programming periods, are
analysed on comparative basis, in order to mark the objectives, the categories of measures and the financial allocations
for each type of area in which they were applied.

Keywords: environment, financial resources, biodiversity conservation

JEL Classification: 013, P18, P48, Q57
INTRODUCTION

Biodiversity represents the natural capital of the world, being an integral part of sustainable
development. Conceptually, biodiversity describes the entire life on earth and the interactions that
exist between its different components (soil, air, water, etc.). Due to its geographical position,
Romania has a high biodiversity, expressed both at the level of ecosystems and at the level of species.
The natural and semi-natural ecosystems account for about 47% of our country’s area, 45% being
agricultural ecosystems, while the remaining 8% are buildings and infrastructure.

Biodiversity protection and conservation represent one of the priorities of sustainable global
development. The United Nations has proposed that this decade be dedicated to the protection of
biodiversity and has established as a vision for 2050 “the assessment, conservation, restoration and
sustainable use of biodiversity, maintaining ecosystem services to support a healthy planet and
ensuring the well-being of the population”.

As foreseen in Romania’s Development Strategy for the Next 20 Years, 2016 - 2035,
biodiversity influences the economic development process, a causal link existing between the two:
when development does not respect the environment, biodiversity will undergo negative
transformations.

At EU level, the European Commission (EC) aims to monitor the spending on biodiversity
and to highlight all the expenditures of member states against the adverse effects on biodiversity, as
well as to provide financial support for biodiversity.

Having in view the objectives established at European level — stop biodiversity loss and
degradation of ecosystem services by the year 2020, restore them as much as possible, as well as
increase the contribution to fight against biodiversity loss worldwide — for Romania, biodiversity
conservation represents an objective of national interest, which should be transposed into consistent
policies.

MATERIALS AND METHODS

One of the methods used to prepare the raw material for analysis was the personalized query
of available official databases. Highlighting the financial resources necessary to protect biodiversity
was based on the results published by the National Institute of Statistics (NIS), in Environmental
Statistics Series, and by the public database Tempo Online queries, followed by own processing. In

! Corina Dinculescu, scientific researcher, Romanian Academy, Institute of Agricultural Economics,
corina.dinculescu@gmail.com
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the present paper, data were also used from the national reports on monitoring the results of NRDP
(National Rural Development Program) 2007 — 2013 and NRDP 2014-2020.

Therefore, the information source is mainly represented by NIS databases and EUROSTAT
databases.

For documentation purposes, the national and international literature (treatises, monographs,
research projects, scientific papers from well-established journals), various studies and analyses of
well-known national and international institutions represented important milestones. Information
from unofficial analyses, reports and studies was also used, as well as information from regional
development strategies.

Another method used in the study was complementary information filtering, collection and
analysis (internet, various publications), based on complex documentation of BigData type.

RESULTS AND DISCUSSIONS

In Romania there is a large number of bio-geographical regions and a great variety of natural
habitats and wild species of community interest, most of them in a favourable state of conservation.
stage. The results of studies conducted under the project CORINE Biotopes identified and catalogued
in a database 783 habitats of different types, 3700 plant species and 33800 animal species, including
species of community interest and/or included under world heritage protection. However, according
to the National Strategy and Plan of Action for Biodiversity Conservation in the period 2010-2020,
the indicator “biodiversity conservation” for Romania has the lowest value (3.88), compared to the
other EU member states. One of the causes would be the way in which funding in this field has been
treated so far. “Biodiversity conservation was based on disparate funding from external sources, with
no special allocations from the state budget, without any efforts made to develop domestic financial
instruments that complement the external ones”. Publicly available information is scarce and
disparate. Data on expenditures and investments for environmental protection are provided by the
National Institute of Statistics.

In the year 2017, the expenditures for environmental protection totalled 7194 thousand RON
nationwide, accounting for 0.84% of GDP, while those for the protection of natural resources and
biodiversity conservation totalled only 147 thousand RON, i.e. 0.02% of GDP. The latest data
available (presented in the table below) reveal the decrease of expenditures for environmental
protection by 36% in 2017, as against 2011 (when these accounted for 2.17% of GDP), while those
for the protection of natural resources and biodiversity decreased by 13%.

As regards the investments for environmental protection, the data reveal their decrease by
54%, in the period 2011 - 2017, while the investments for the protection of natural resources and
biodiversity decreased by 95%. Therefore, the very small amounts financial resources allocated to
environmental protection and for natural resources and biodiversity have become increasingly small
over time. In the year 2017, out of total expenditures for environmental protection, only 2% were
used for the protection of natural resources and biodiversity conservation (the remainder being
expenditures for other activities specific to environmental protection: pollution prevention and
control — air and water protection, waste management, soil and groundwater protection, other
activities, such as research& development, general environmental management, noise and vibration
reduction, protection against radiations, education, training, information), as against 1.51% in 2011.

Current domestic expenditures and investments for environmental protection, in the period

2011-2017
Environmental areas thou. RON current prices
2011 2012 2013 2014 2015 2016 2017
Expenditures for
environmental
protection 12095325 | 13142644 | 11561417 | 8176316 | 8695321 | 6018018 | 7194436
out of which for: 182419 | 120641 | 125880 | 128642 | 84750 | 169705 | 146587
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Natural resources and
biodiversity?
Investments for
environmental
protection 5414279 | 4116201 | 3920067 | 4254676 | 6745028 | 3004455 | 2306009
out of which for:
Natural resources and
biodiversity 189692 65078 19004 19033 104775 14736 8680
Source: NIS, Environmental Statistics series

As regards the investments for natural resources and biodiversity, these accounted for only
0.38% in total investments for environmental protection (as against 3.5% in the year 2011).

In the same period, the expenditures for environmental protection across the EU-28 increased
by about 10%3. Compared to Romania, many EU member states allocate significant parts of their
budgets for biodiversity conservation.

Share of investments and current domestic expenditures for natural resources and biodiversity, in total
investments and expenditures for environmental protection,
in the period 2011-2017
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One of the 9 general objectives of the future Common Agricultural Policy (CAP), which
reflects the importance of policy in economic, social and environmental terms, for the period 2021-
2027, is the contribution to biodiversity protection, improvement of ecosystem services and the
conservation of habitats and landscapes. This objective is implemented in practice by different
categories (and sources) of environmental and climate support measures, as follows:

- agri-environment climate schemes — compensatory payments for the actions implemented under
the EU CAP. These have as objective to encourage the agricultural land users (farmers) do adopt
agricultural practices on voluntary basis that should preserve the ecological value of areas where
farming activities are performed (in order to maintain the habitats specific to agricultural land for
priority wild species, to use natural resources in a sustainable manner and to preserve the natural
landscapes);

2 Includes activities targeting the protection of species, of natural protected areas, ecological reconstruction, restoration
of the aquatic environment, ecological prevention of dangerous natural phenomena.
3 Calculations obtained from EUROSTAT estimated data, for the years 2011, 2017.
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- national grants, subsidies and investments through the National Rural Development Program
(NRDP), which contribute to the improvement of farm economic efficiency or to local
community development;

- legal protection through the EU Habitats and Birds Directive (92/43 / EEC and 2009/147 / EC)
—areas included in Natura 2000 network and designated as SCI (site of Community importance),
SAC (special areas of conservation) or SPA (special protection area);

- legal protection by national legislation for the protection of natural reserves;

- funding through projects under the Climate Policy Program (LIFE — of the European
Environment Agency) and environmental (these projects need to be co-financed from other
sources, such as EAFRD, ERDF or private).

Romania’s agriculture has a huge potential that should be put into value according to the
sustainable development principle, taking into account the application of biodiversity conservation
measures. In this regard, we have the support measures provided in NRDP — Axis 2. Besides the
expenditures with direct impact on biodiversity conservation, there are also expenditures related to
the measures from Axes 1, 3 or 4 from NRDP, financing actions with indirect positive impact upon
the environment.

Romania has one of the richest agricultural land resources that can be included in HNV
category — 5.22 million hectares (about 39% of the utilized agricultural area), ranking 5" in EU-27.
The concept of high natural value (HNV) of agricultural land is has been relatively recently used
in Romania, since the first post-accession NRDP (NRDP 2007-2013) and starts from one of the
definitions provided by the European Environment Agency: “semi-natural vegetation, mainly semi-
natural grassland, generally associated with a high level of biodiversity”, with great diversity of
species and habitats.

Initially, in the year 2008, only the pastures were considered high natural value areas (which
had a high biodiversity among other types of agricultural land); later on, since 2012, the high natural
value land concept has been extended, to include other types of agricultural land as well (traditional
orchards — permanent pastures, for mowing and/or grazing, mosaic landscapes — including meadows,
trees and shrubs and small-sized agricultural land areas, extensively cultivated, in the proximity of
forests, where biodiversity and wild fauna are present).

The next table presents the HNV agricultural land, on comparative basis, by each NRDP

High natural value (HNV) agricultural land

PNDR 2007-2013 PNDR 2014 - 2020

Number of administrative-

territorial units (ATU) with 1038 958

HNYV grasslands

Area of eligible pastures 244 25

(million hectares) '

Land eligibility conditions - minimum 1 ha (parcel size | - the same (except for ATUs
minimum 0.3 ha)® partially or fully

- 449,000 holdings — excluded overlapping the  most

from any form of CAP important Natura 2000
support sites)

Source: Farm Structure Survey, 2013 and the Land Parcel Identification System (LPIS), 2013

NRDP 2007 - 2013
The implementation of measures from Axis 2 aimed at maintaining and improving the quality
of the rural space, by promoting a sustainable management of agricultural and forest land.

4 Farm Structure Survey - 2013
> Land Parcel Identification System (LPIS) - 2013
6 Excludes a great number of small and medium-sized farms
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The main NRDP 2007-2013 measures meant to restore and protect biodiversity on agricultural

land are the following:

Measure 211 — Support for the less-favoured mountain area has as specific objective to
support the continuous utilization of agricultural land in the less-favoured mountain area, thus
maintaining the viability of the rural space and maintaining and supporting sustainable
farming activities. The measure has been implemented since 2007.

Measure 212 — Support for less-favoured areas, other than mountain areas, implemented since
2008, together with Measure 214. Its specific objective is to support the continuous utilization
of agricultural land in the less-favoured areas, thus maintaining the viability of the rural space
and maintaining and supporting sustainable farming activities.

Measure 214 — Agro-environmental payments — has as specific objective to support the
sustainable development of rural areas by encouraging the land users to introduce or to
continue farming methods compatible with the protection and improvement of the natural
environment, of biodiversity, water, soil and natural landscape inclusively. This brings direct
benefits for biodiversity conservation by a proper pasture management, through traditional
farming practices and maintaining the high natural value grassland.

The total financial allocation of Axis 2 was 3.16 billion euros, i.e. about 23% of NRDP

financial allocation (taking into consideration the total allocation), and about 25% respectively (in
terms of allocations exclusively dedicated to NRDP measures), to reach 34% in the final version
(version XVI, approved in November 2015). Under Axis 2, the main measure in terms of financial
allocation was Measure 214 “Agro-environmental payments”, which was constantly allocated more
than 40% of the total budget of this Axis.

In the period 2008 — 2015, payments worth 3.47 billion euros were effected under the

commitments made within the 3 measures, which accounted for about 42% of the entire NRDP 2007-
2013 allocation and 98% of the allocations under the measures of Axis 2 (Environment and rural area
— sustainable management of agricultural and forest land and protection and improvement of natural
resources) addressed to the plant sector.

Financial support for the environment and climate measures

Financial Beneficiaries
allocations (public Payments
Measure expenditure) for the made Number of | Area
period 2007-2014 - mil. EUR - holdings - ha -
- mil. EUR -
NRDP 2007 — 2013

Measure 211
Support for the less-favoured
mountain area 769.6 771.2 360993 | 2112396
Measure 212
Support for the less-favoured
areas (other than mountain areas) 435.6 431.4 151524 | 2057535
Measure 214
Agro-environmental payments 1428.4 1377.9 321544 | 2281383
Measure 215
Animal welfare 526.4 457.5 898 | -
Measure 221
First afforestation of agricultural
land 3.2 0.5 18 345

NRDP 2014-2020

Measure M10
Agro-environmental payments 1069 253.6 | ... 1381100

Measure M11 2357 895 .. 225950
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\ Organic farming \ \ \ \ \

Measure M13
Areas facing natural constraints 1317.6 965.9 | ... 470000

Source: Yearly Progress Report NRDP 2007-2013 and Implementation Stage of NRDP 2014 - 2020 — Situation of
projects on 4.04.2019

NRDP 2014-2020

The environmental protection objectives from NRDP 2007-2013 are continued under NRDP
2014-2020, the allocations for environmental and climate measures in the new programming period
exceeding 30% of total EAFRD allocations.

The agro-environmental payment is the core element for environment protection, objective
included in the Common Agricultural Policy. At the same time, these payments support the
sustainable development of rural areas, biodiversity conservation (wild species and their habitats,
local animal breeds), soil and water protection, diminution of greenhouse gas emissions, carbon
sequestration in biomass, as well as the sustainable management of natural resources.

In order to strengthen the agricultural sector sustainability in ecological terms and to capitalize
farmers’ efforts, the European Commission, through CAP 2014-2020, has proposed that 30% of direct
payments be granted for the adoption of practices that allow the optimum use of natural resources.
These are ecologically effective practices, which can be implemented in a simple manner, such as:
crop diversification, maintaining the permanent pastures, protection of ecological reserves and
landscapes.

Thus, the following measures of NRDP 2014-2020 were provided, implemented since 2015:

- Measure 10 — Agro-environmental and climate (M10) — represents a key element necessary
to integrate the environmental protection issues into the Common Agricultural Policy. In
Romania, this measure must encourage farmers to adopt, on voluntary basis, agricultural
practices, meant to maintain the environmental value of rural areas, to maintain the habitats
specific to agricultural land that are important for the priority wildlife species, to use the
natural resources in a sustainable manner and to preserve the traditional landscapes.

- Measure 11 — Organic farming (M11) — organic farming promotes extensive agricultural
practices, responding to the society’s demand to use environment-friendly agricultural
practices, as well as to consumers’ increasing demand for organic products. The specific
practices of organic farming contribute to biodiversity protection, to maintain soil fertility and
functionality and to reduce water pollution.

- Measure 13 — Areas facing natural or other specific constraints (M13) — the support provided
under this measure is meant to compensate economically the disadvantages experienced by
farmers in their farming activities, related to the low production capacity of agricultural land
and the additional costs implied by maintaining the agricultural activities in these areas, thus
lowering the abandonment risk of farmland (higher in these areas).

The allocations for these measures are consistent, farmers being able to access commitments
in which amounts of about 2.623 billion euros are available (Measure 10 — 1069 million euros,
Measure 11 — 235.72 million euros, Measure 13 — 1317.6 million euros).

Other financial allocations

The most important funding sources for biodiversity conservation in the next period, too, will
remain the EU funds, LIFE + and the (national) Environmental Fund.

LIOP (Large Infrastructure Operational Program) 2014 - 2020 is the operational program
benefitting from the greatest financial allocation, i.e. about 12 billion euros; the program is funded
both from the European Regional Development Fund and from the Cohesion Fund.

The financial allocation for biodiversity conservation, through the Large Infrastructure
Operational Program 2014 - 2020 /LIOP/ is 350 million euros, higher by about 130 million euros than
in the previous programming period 2007-2013, according to the environmental organization World
Wide Fund for Nature /WWF/, which specifies that the new program approved by the European
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Commission /EC/ contains the WWF recommendations on integrating biodiversity as primordial
objective.

Since 1992, the special EU instrument dedicated to funding the environmental activities is the
program LIFE+, one of the most important financial instruments for the environment, and mainly for
biodiversity conservation. Nature and biodiversity conservation have been included among the
subprograms for the four stages already completed. The Commission manages the LIFE program,
which provides support to projects in the member states and in third countries. The fifth stage of the
LIFE program (introduced in the Regulation 1293/2013, which covers the period 2014-2020) consists
of two sub-programs, one on the climate change and one for the environment. For nature and
biodiversity, which are part of the environment sub-program, a total budget of 1155 million EUR was
allocated.

Another funding source is the Environment Fund. Yet at present, the value of the funding
from this fund for projects for biodiversity conservation and management of natural protected areas
is quite low. According to the Environment Fund Administration, 667 projects were approved in the
period 2007-2011. The value of projects completed so far is 330.18 million RON (7 projects are still
ongoing, with a financed value of 2.72 million RON). The beneficiaries of funding for this type of
projects are the administrative-territorial units that can make eligible expenses consisting of: land and
soil preparation for planting, purchase of seedlings and plants necessary to create green spaces,
development of playgrounds; development of ecological alleys and borders; furniture necessary for
the equipment of green spaces etc.

CONCLUSIONS

Although many European states have allocated increasing financial resources each year for
environmental protection, for biodiversity protection respectively, in Romania the expenditures in
this area have diminished each year.

For the biodiversity protection projects, at present there are limited opportunities, as most
applicants are state institutions or NGOs with limited financial possibilities.
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Abstract: Every year the European Union grants a financial support to the agricultural sector of over 47 billion Euro,
thus contributing to the completion of specific goals of the Common Agricultural Policy. The distribution of that EU
funding towards the farmers from the member states is done according to the economical dimension of the
exploitations, not according to the production level. In this study we intended to analyze the subsidies given to Romania
after the admission to the EU compared to other member states. For a detailed analysis of the subsidies, quantitative as
well as qualitative, we have taken account of the agricultural exploitations classification according to the economical
dimension.

Key words: subsidies, economical dimension, PAC policies

JEL Categories: Q14, Q18
INTRODUCTION

E.U.’s Common Agricultural Policy is a dynamic policy which, through consecutive
reforms has been adapted to the new challenges that the European agriculture is facing.

Since its foundation CAP has been through different stages, in its attempt to adapt.

In the beginning, the farmers have received subsidies according to production, thus
reaching the goal of agricultural self-sufficiency, but major oversupply problems were created. The
following reforms have reduced the production aid, by introducing concepts such as conditionality,
through which the payments have been submitted to some agricultural good practices as well as
through legal and management requirements. Ultimately, the reforms have created a multipurpose
model in which the priorities are the environment and quality, aiding the farmers and the
development of the rural areas.

CAP has two interconnected components through which they contribute to the completion
of their goals, namely: revenue aid for farmers (direct payments) and rural development.

Currently, and mostly due to CAP, the European agriculture guarantees the security to over
500 million Europeans, insures a steady work for 22 million people (44 mil. if we take account of
the whole agro-food chain) and Europe is the first agro-food exporter in the world.

MATERIAL SI METHODS
The analysis in this study is based on statistical data given by RICA regarding the total
subsidies in the European Union and Romania, by exploitations, by economical dimension

classification, between 2007-2017.

Calculation formulas used to calculate the index numbers are the following®*:
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Annual growth rate
_of_(p1) _ ;.
I 2007-2017 = "«llﬂ [w} 1;
Where:
I 2007-2017 = annual growth rate;
[Tp1/p0 = indexes with chain base

Standard deviation

2 (X=xi)"2
0=
Where: ’
O = standard abbreviation
O xi = mean of a number of years

O n = the number of analyzed years

Variation modulus

C= i x100
X

Where: ’
C-variation modulus- stated as percent and who can be low (0-10%), medium (10,1-20%) or high
(higher than 20,1%).

RESULTS AND DISCUSSIONS

After analyzing the total of subsidies (without the ones for investments) given in the
European Union between 2007-2017, it turns out that it has been registered a maximum of 11976
Euro in 2017 and a minimum of 9558 Euro in 2007, with a medium rate of 115,47%. The annual
growth rate of total subsidies at European Union level has been of 2,28% and the variation modulus
of 11,60%, which shows us that the period’s average is significant and the data are homogenous.

In Bulgaria is registered an annual growth rate of 26,68%, having a variation modulus of
55,50%. In Croatia, the annual growth rate has been of 13,12%, in Spain of 6,17%, in Estonia
5,90% and in Cyprus 5,47%.

In Romania’s case, we can see that between 2007-2017, it registers a minimum value of
subsidies in 2015 of 1213 Euro and a maximum in 2016 of 2297 Euro, with an annual growth rate
of 0,63% and the variation modulus of 19,46% shows us that the period’s average is significant and
the values are homogenous.

Within the analyzed period there are countries where the annual rate has had negative
values like in Greece’s case, with a rate of -0,22%, Belgium’s with -1,0% and Malta’s -11,12%.
(according to Table nr.1)

Table nr. 1. Subsidies Total — without the ones for investemnts in E.U. between 2007-2017

Min Max Medium Average Annual Staljdgrd Variation o
Country rate rate deviation modulus | Signif.
Euro Euro % Euro % Euro %
Belgium 20887 25900 104,12 24050,82 -1,00 1569,78 6,53 *
Bulgaria 1727 18376 465,41 8037,55 26,68 4461,13 55,50 ikl
Cyprus 3126 6331 153,54 4799,55 5,47 834,66 17,39 el
Czech Republic 61397 91141 130,15 79910,00 4,03 8415,87 10,53 *x
Denmark 34488 38193 100,31 36554,73 0,43 3330,68 9,11 *
Germany 31844 36528 110,31 35128,36 1,38 1633,75 4,65
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Greece 6117 7113 102,84 6665,36 -0,22 292,05 4,38 *
Spain 7081 12885 144,27 10215,64 6,17 1618,01 15,84 **
Estonia 16293 28906 142,26 23177,73 5,90 3696,19 15,95 *x
France 28297 31621 99,79 30007,91 -0,46 1188,95 3,96 *
Croatia 4313 7061 127,16 5484,60 13,12 2937,66 53,56 el
Hungary 12644 17617 121,15 15705,27 2,70 1774,62 11,30 *x
Ireland 17605 21176 95,61 19341,18 -1,26 1114,03 5,76 *
Italy 5265 8848 134,83 7098,82 5,22 1407,91 19,83 *x
Lithuania 7108 11512 127,12 9035,91 4,12 1284,50 14,22 *x
Luxembourg 39476 58300 118,63 47012,55 2,93 5938,60 12,63 *x
Latvia 12513 16797 115,35 14434,18 2,47 1235,45 8,56 *
Malta 2524 9453 47,36 4137,27 -11,12 2495,45 60,32 el
Netherlands 16254 22524 108,66 18556,18 -0,49 1979,21 10,67 *
Austria 16251 20469 99,81 18402,55 0,87 1212,09 6,59 *
Poland 4028 5962 135,84 5471,64 3,89 558,78 10,21 *
Portugal 5691 9250 125,19 7124,36 3,55 1049,59 14,73 *
Romania 1213 2297 83,67 1772,91 0,63 344,95 19,46 *
Finland 45936 51559 108,05 49633,82 0,87 1759,64 3,55 *
Sweden 33448 41004 110,75 38159,45 1,61 2838,01 7,44 *
Slovakia 128575 | 169185 109,31 152684,00 0,90 10899,34 7,14 *
Slovenia 5873 8081 116,97 7080,18 2,44 715,19 10,10 *x
UK 37455 45924 89,83 41252,82 -1,52 2330,53 5,65 *
Total Country 9558 11976 115,47 11036,64 2,28 679,72 6,16 *

Source: Calculations based on RICA’s data base

In order to fathom this analysis, six countries from the European Union have been taken
under consideration: Romania, Bulgaria, Hungary, Spain, France and Germany.

By analyzing through comparison the total subsidies value (without the ones for
investemnts) received by these countries between 2007-2017, ranked by sizes of economical
dimension, we have detected that:

- in countries like France and Germany there are no exploitations with economical
dimensions between 2000-8000 Euro, and in Spain’s case, we can see that subsidies are given
until 2014, and that after this year, there haven’t been registered any semi-subsistence exploitations
(Diagram nr.1);

- in Bulgaria we have detected an increase of those subsidies for the semi-subsistence
farms, so that in 2007 they would receive 260 Euro and in 2017 the value reaches 2860 Euro, while
in Hungary it dropped from 2978 Euro in 2011 to 1865 Euro in 2017.

Diagram nr.1.The evolution of subsidies total (without the ones for investments) in the E.U. by exploitations with an
economical dimension between 2000-8000 Euro, between 2007-2017
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Source: RICA data base
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In Romania, the subsidies total has dropped up until 2012 reaching 695 Euro from 790
Euro in 2007, but towards the end of the analyzed period, it grows up to 846 Euro.

Among the analyzed countries, our country receives the smallest amount for the semi-
subsistence exploitations, in 2017, being by 54,6% smaller compared to the ones given in Hungary
and by 70% smaller than the ones in Bulgaria.

Diagram nr.2. The evolution of subsidies total (without the ones for investments) in the E.U. by exploitations with an
economical dimension between 8000 — 25000 Euro, between 2007- 2017

igggg ECONOMIC SIZE CLASS 8 000 -< 25 000 euro
16000
14000
12000
10000
8000
6000

bt b o O O
=HINITIN I

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
mBulgaria 1163 2540 3363 3918 3977 4217 7790 5231 6208 6304 6580

o

m5pania 4440 6369 5844 6533 6309 6265 6160 6818 6407 6119 6750
Franta 12192 12256 18667 9124 12920 12910
WUngaria 4671 5362 4855 6018 6435 4853 5240 5737 5978 5931 5890

mRomania 5026 2010 1714 2196 2394 2016 2126 1825 1243 3198 3592
Source: RICA data base

Between 2007-2017 regarding the farms with an economical dimension between 8000 —
25000 Euro, among the analyzed countries, Bulgaria stands out by having the largest granted
amount, with a maximum in 2013 of 7790 Euro, only to drop in 2017 to 6880 Euro.
France, during 2012-2017 receives the largest amount so that it reaches in 2014 a maximum of
18667 Euro, but dropping up until 2017 to 12910 Euro.

Following the evolution of the subsidies total for the economical dimension between 8000-
25000 Euro, we can see that Romania has received the smallest amount among the analyzed
countries within this period, in 2017 the amount being smaller by 39% compared to the one given in
Hungary and by approximately 47% compared to Spain and Bulgaria. Since 2013 in Romania the
subsidies value has had a decreasing tendency up until 2015, followed by an increase in the next
years of up to 3592 Euro in 2017 (Diagram nr.2).

- Within the analyzed period 2007-2017, regarding the farms with an economical
dimension between 25000-50 000 Euro, Romania stands out with a subsidies value that is higher
compared to the other states in 2007 of 23949 Euro, and in 2017 it drops to 10759 Euro (Diagram
nr. 3).

The total subsidies value from Bulgaria has had an ascending trend throughout the
analyzed period, growing from one year to another, reaching in 2017 a value of 17584 Euro.
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Diagram nr. 3. The evolution of subsidies total (without the ones for investments) in the E.U. by exploitations with an
economical dimension between 25 000-<50 000 Euro, between 2007-2017
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2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

HBulgaria 3852 7740 7170 8542 10055 9406 11774 13054 15618 15836 17584
EGermania 12464 12865 13241 13736 13182 12729 13743 14505 14136 14436 14505
Spania 8415 10583 9566 10755 10921 10180 9835 10464 10041 9623 10187
mFranta 18339 18411 16458 17594 15418 16841 16066 16435 16715 16438 15311
mUngaria 11758 13299 12393 14916 18163 13185 14105 14158 13494 15229 15554
Romania 23949 9046 6655 8540 8878 7169 7580 6678 5547 11367 10759

=

Source: RICA data base

In Romania the total subsidies value received by farms with an economical dimension
between 25000-<50000 Euro have a decreasing tendency up until 2015 reaching 5547 Euro, but
increase in 2016 by 104% compared to last year. In 2017 the subsidies total value (without the ones
for investments) has been of 10759 Euro, representing a drop of 44,9% compared to 2007.

The value of the subsidies given to Hungary reaches a maximum point in 2011 of 18163
Euro and in 2013 it has a decreasing trend with a value of 15554 Euro.

Out of all the analyzed countries, France ranks first with the highest values throughout the
analyzed period.

- In 2017 the amount given to the farms with economical dimension between 50000 -
<100000 Euro in Romania is of 22654 Euro, by 40% higher than the one received by Spain and by

18% compared to Germany, but, by 32% lower than Hungary and by 16,7% lower than Bulgaria
(Diagram nr.4).

Diagram nr.4. The evolution of subsidies total (without the ones for investments) in the E.U. by exploitations
with an economical dimension between 50000- <100000 Euro, between 2007-2017

ECONOMICSIZE CLASS 50 000 -< 100 000 euro
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mBulgaria 8381 15826 18530 22183 19570 18404 20994 21667 30552 24778 27194
mGermania 16376 16288 17975 18575 18646 18064 17731 18001 18487 18912 19160
Spania 12722 15064 15131 15950 16070 15053 14965 15575 15566 15004 16180
mFranta 25868 25565 23163 24453 25170 22059 22033 21868 22032 23181 23664
WUngaria 24907 28568 22158 26340 29258 25365 27942 26570 26554 31618 33474
Romania 34186 16546 30840 20207 21034 16632 17502 16120 15072 22245 22654

Source: RICA data base
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In the analyzed period 2007-2017 the highest value of subsidies total (without the ones for
investments), for the exploitations with an economical dimension between 50 000-< 100 000 Euro,
has been given to Romania, followed by France in 2007, Bulgaria in 2015 and Germany, Spain and
Ungary in 2017.

Diagram nr.5. The evolution of subsidies total (without the ones for investments) in the E.U. by exploitations with an
economical dimension between 100 000- <500 000 Euro, between 2007- 2017

ECONOMICSIZE CLASS 100 000 -< 500 000 euro

120000
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80000

60000
40000

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

mBulgaria 41812 71082 77709 36852 75075 57397 74272 75295 75846 71531 85133
EGermania 33241 33243 36012 36292 35685 33047 32390 32369 32631 33148 34108
Spania 21080 24919 23380 24918 23807 23014 22005 24102 25423 25798 27068
mFranta 38094 38886 39888 40317 39373 37756 36427 34740 33498 33536 34083
MUngaria 62672 73894 52963 60931 69502 65383 69509 67335 66075 70499 74900
Romadnia = 105208 71795 59723 62772 67544 56645 57587 51382 51100 65782 64837

Source: RICA data base
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Among the analyzed countries, regarding the exploitations with an economical dimension
between 100000 -< 500000 Euro, Romania receives the highest value out of subsidies total,
throughout the analyzed period 2007-2017 (Diagram nr.5). The value of the subsidies received by
Bulgaria reaches a maximum point in 2010 with 86852 Euro, compared to 2013 with a value of
74,272 Euro. In Hungary and in Romania the subsidies value has been lower than Bulgaria’s by 6,4
% respectively 22,5% in 2013, by 12,9% respectively 32,6% in 2015 and in 2017 these differences
are of 12% and 23,8%.

In Germany the subsidies value is almost constant throughout the analyzed period, around
the value of 32-33 thousand Euro, in 2017 being by 60% lower than Bulgaria’s.

- Among the six analyzed countries from the E.U., Hungary ranks first for
exploitations with an economical dimension over 500000 Euro, the value of the subventions
being in 2011 of 526401 Euro, up until 2017 when it drops but it maintains at a higher level
compared to others, with a value of 367768 Euro.

Diagram nr.6. The evolution of subsidies total (without the ones for investments) in the E.U. by exploitations with an
economical dimension over <500 000 Euro, between 2007- 2017
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2007 2008 2009 2010 2011 2012 2012 2014 2015 2016 2017
mBulgaria 101509 186261 222264 221309 203476 214579 246633 236071 231362 286206 210909
mGermania 147472 152395 171286 173587 172596 144654 145587 147058 138101 134085 141818
Spania 12521 10565 13336 29395 18625 16934 18758 18442 28716 44350 40655
mFranta 21850 26092 29940 40728 28428 50612 48000 46248 42662 40028 41078
mUngaria 282122 417686 237479 294467 526401 4101327 470464 488415 284198 402029 267768
Romdnia 426389 454542 417952 227259 265926 267012 237175 214229 214932 279168 255274

Source : RICA data base
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Bulgaria ranked second, reaching a value of 310909 Euro in 2017, with 35724 Euro lower
than in 2013 (Diagram nr.6).

Romania ranks third among the analyzed countries having a representative value in 2016
of 279168 Euro, but it’s reduced in the following year to 23894 Euro (by 8,5%). Germany, France
and Spain follow the same oscillating trend throughout the analyzed period.

CONCLUSIONS

CAP assistance is necessary in order to promote and maintain a secure, sufficient and
qualitative agro-food system, like the one that we have today and, at the same time, to guarantee an
appropriate income for producers, to promote rural development and adaptation to new statuses (the
impact on the environment, the climate changes, etc).

The new reform is necessary in order to make CAP a more distributive, efficient and durable
policy by prioritizing the vocational training of the farmers in order to achieve expertise and to
support their effort by increasing competitiveness and by diversifying the agricultural activities
within the farms that they manage, thus generating more jobs.

The subsidies percentage out of total income varies from one year to another, depending on
the final results of the exploitation and on the level of the subsidies given, playing an important part
in the restructuring of the agricultural organizations and in achieving a certain level of economical
performance.

According to the data analyzed within the study, it has been noticed the fact that Romania,
compared to the European countries, had the highest value of subsidies total when it comes to
exploitations with an economical dimension of over < 500000 Euro in 2017.

At the E.U. level the average of subsidies total that have been given between 2007-2017 has
been of 11036,6 Euro, the registered annual rate being of de 2,3%, with a standard deviation from
the standard average of 1280,5 Euro.

The countries that have registered high annual rate within the analyzed period have been
Bulgaria (26,68%), Croatia (13,2%), Spain (6,17%) and Estonia (5,9%).

In order to improve the future support plans, the analysis in detail and methodical of the
agricultural producer’s needs is considered necessary in an approach with criteria such as:
differentiation of support by crop zonation, area potential, so that the producers that get lower
productions due to the fact that the crop area is inferior, can get a more substantial financial support;
differential encouragement confronted with the existing surface.
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THE STUDY ON THE MAIN ECONOMIC ACTIVITIES IN ROMANIA

ALEXANDRA MARINA MANOLACHE'!

Abstract: The present paper proposes the analysis of the sectors of the national economy from the point of view of
production (Gross Domestic Product) but also from the point of view of consumption (average monthly labor costs). This
paper is based on the analysis of the statistical data from a quantitative and qualitative point of view, in order to be able
to raise awareness of the current level and the evolutions of the sectors and economic branches of Romania in the
formation of GDP, but also in terms of labor productivity and labor cost. Finally, a comparison will be made between
labor productivity (from a value point of view) and labor costs, and on the other hand it will analyze the value of the
agricultural branch in order to determine the influence of this productivity / cost ratio on the value of production.

Keywords: agriculture, economic activities, evolution

JEL Classification: N 10, Q16

INTRODUCTION

Economic activities can not be substituted by any other activity, giving it world-wide
importance, each nation wants to ensure food security by increasing the contribution that agriculture
has in the general stages that contribute to both social development and economic growth, making
this activity undertaken by man and supported by natural resources to play an important role in the
economy and political strategies of the countries. Through agriculture, food products of plant and
animal origin are provided at national, European and global level, as well as various raw materials
destined to the processing / processing industry resulting in goods used on a large scale, so agriculture
can be considered a basic branch of the national economy.

In order to focus our attention on the topic under analysis, namely, “The study on the main
economic activities in Romania, it is necessary to know information regarding the branches and
agricultural sectors as well as the description of the notion of GDP. The main branches of agriculture
are:

- Vegetable agriculture divided by agricultural sectors such as - field crops, fruit growing, viticulture,
etc.

- Zootechnical agriculture can be defined by the zootechnical sectors on different categories / breeds
of animals and birds.

Gross domestic product is defined as a macroeconomic indicator that reflects the sum of the market
value of all goods and services for final consumption, produced in all branches of the economy within
a country within one year.

MATERIALS AND METHODS

The present paper is subjected to the analysis of GDP formation on economic activities, the
dynamics of agricultural production measured in GVA, the dynamics of gross domestic product but
also the productivity of labor and labor, so this is the main objective of the paper, to show the
evolution of the sectors and economic branches in Romania in the formation of GDP, but also in
terms of labor productivity and labor cost with the data provided by the National Institute of Statistics
(NIS), using the method of comparative, quantitative and qualitative analysis of data for the period
analyzed 2013-2017 .

1 Manolache Alexandra Marina, ICEADR, e-mail: bratulescu.alexandra@iceadr.ro
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RESULTS AND DISCUSSIONS

If in 2005, the share of agriculture (including forestry and fisheries) was about 14.1% in GDP,
it gradually decreased to around 6.0% in 2013. However, it is worth noting that the rest of the
activities economic have increased their share in GDP formation, indicating that the trend of gross
value added from agriculture, as absolute value remained in 2015 (30141.6 million lei current prices)
relatively close to that of 2005 (31030.1 million lei) current prices), representing a slight fluctuation
of 888.5 million lei current prices, while the relative value shows a tendency of significant reduction
in GDP formation.

Table 1-Economic activities in the formation of the gross domestic product

2013 2015 2017
Million. lei Million. lei
Economic activities current % Million. lei % current %
prices current prices prices

Agriculture, forestry and fishing 33787,5 6,0 30141,6 4,83 36237,8 4.7
Industry 44746, 28,6 171185,2 27,4 206726,1 26,7
Construction 44746,1 8,0 40451,3 6,5 49481,7 6,4
Trade 89322,1 16,0 120997,8 19,4 159170 20,6
Information and communications 32416,6 5,8 35963,9 5,8 43940,5 57
Flnanmal intermediation and 25158 4 45 23026.5 37 24001 31
insurance
Real estate transactions 50600,8 9,0 60472,3 9,7 65743,8 8,5
Professional activities 40613,6 7,3 49654,7 8,0 58894,3 7,6
Public Administration 67175 12,0 69698,7 11,2 102106,2 13,2
Other services 16174,6 2,9 22629,3 3,6 27499,3 3,6
Gross value added 559829,1 100 624221,3 100 773800,7 100

Source: National Institute of Statistics, own calculations

This trend was largely due to insufficiently developed economic conditions, a limited
technical base, but also the influence of climatic factors.

Graphically representing the data presented in table 1, we can see that the economic activities
that hold significant weights are - public administration, trade and industry for the five years analyzed.

Another cause that may explain the decrease of the share of agriculture, forestry and fisheries
in the gross domestic product may be the accelerated development of the other economic activities,
which involved an increase of the total gross value added higher than the one of the agriculture
(increase in 2017 compared to 2017). the year 2013 was 7.25% for agriculture, and the total gross
added value increased by 38%)

Figure 1 - GDP formation on economic activities in 2013, in Romania

Other services mmm——m 9
Public Administration ~m—————————— 12 0
Professional activities nE————————— 7 3
Real estate transactions EEEEEE————————__ 9,0
Financial intermediation and insurance — 45
Information and communications E—————— 5 3
Trade T 16,0
Construction mEEEEEE——————— 3 (0
Industry e 28 6

Agriculture, forestry and fishing m————— 6,0

Source: National Institute of Statistics, own processing of statistical data
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Figure 2 - GDP formation on economic activities in 2015, in Romania
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Figure 3 - Formation of GDP on economic activities in 2017, in Romania
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The contribution of agriculture (including forestry and fisheries) to GDP formation was due
to fluctuations in national agricultural production.

Figure 4 - Dynamics of agricultural production measured in Romanian GVA in 2013-2017
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Source: National Institute of Statistics, own processing of statistical data

The dynamics of agricultural production shows fluctuations from year to year due largely to
the meteorological and climatic variations in Romania, as well as the impact of the common
agricultural policies (CAP) with great influence on the granting of subsidies, but also the fact that the
demand for agri-food products the market is one of an elastic nature in relation to other economic
indicators (prices and revenues).

Also, agriculture plays a very important role in supporting the self-consumption of the rural
population. It can be observed that from the analyzed period the share of consumption in GDP as well
as that of the self-consumption has had an increasing tendency due to the big productions supported
by the demand on the market of the agri-food products.
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Labor force in agriculture and labor productivity in this sector

According to the Institute of Statistics, labor productivity is defined as: The employed
population comprising all persons - both employed and self-employed - engaged in production
activities that fall within the limits of production from national accounts. Labor productivity per
employed person was calculated as the ratio between gross value added and the number of employed
persons.

Table 2 - Labor productivity per employed person, by main activities of the national economy, between

2013-2016
lei / person / month
Economic activities 2013 2014 2015 2016

Agriculture, forestry and fishing 1098,933 1040,433 1104,167 1288,783
Industry 7546,308 7695,517 8018,467 8352,333
Construction 5868,217 5481,467 5515,142 5719,258
Trade 4464,758 4891,575 5631,492 6153,267
Information and communications 18889,73 18348,26 17520,49 19584,49
Financial intermediation and insurance 18183,67 18156,96 18588,18 19956,88
Professional activities 10188,9 9788,542 11457,51 11651,78
Public Administration 5192,467 6111,633 5012,517 6280,558
Other services 6246,708 6724,158 8017,125 7578,442

Source: National Institute of Statistics

As can be seen in table 2, the labor productivity per employed person measured in lei per
person within one month in the agriculture sector is the lowest of all economic activities, given that
this activity is characterized by its zoning, thus there are months of the year when the employed
person does not work.

However, analyzing the evolution of this indicator, we notice an increase in labor productivity
in agriculture, reaching 2016 (1289 lei / person / month), being 17, 3% higher than the base year.

As can be seen, each economic activity has seen increases in labor productivity, the
agricultural one being the fourth place. The main reason for the increase of the labor productivity
both in the agricultural sector ((forestry and fisheries)) and in the rest of the economic activities is
due to the increase of the gross added value.

Table 3- The average monthly costs of the labor force per employed person, by main activities of the national
economy, during the period 2013-2016
lei / person / month

Economic activities 2013 2014 | 2015 | 2016
Agriculture, forestry and fishing 2095 2248 | 2375 | 2794
Industry 2932 3099 | 3214 | 3477
Construction 2112 2181 | 2435 | 2606
Trade 2237 2421 | 2650 | 2901
Information and communications 5294 5679 | 6267 | 7002
Financial intermediation and insurance 6568 6523 | 6903 | 6976
Professional activities 4125 4254 | 4648 | 5068
Public Administration 3501 3925 | 4033 | 4354
Other services 1733 2003 | 2213 | 2363

Source: National Institute of Statistics

According to table 3, the average monthly costs of the labor force measured in lei per person
in the agricultural sector, are on the third place of all economic activities, given that this activity is
characterized by the availability and the need of people according to the season, thus the costs per
person are not recorded in all months of a current year.
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Thus, analyzing the evolution of this indicator we notice an increase of costs per person in
agriculture, reaching in 2016 to (2794 lei / person / month), being 33, 4% higher than the base year,
representing an absolute value of about 700 lei / month / person.

As can be seen, each economic activity has registered increases in average monthly costs, the
agricultural one being the third place, with relatively low costs compared to the other activities, where
as you can see the highest costs per person during one month is registered for the economic activity
(information and communications). The main reason for which the average monthly costs registered
increases both in the main sector analyzed, namely agriculture, but also in the rest of the economic
activities, is due to the increase of the minimum wage in the economy, so that the contributions of the
employer to the state have undergone changes.

Figure 5-Comparison between labor productivity and labor costs, by main economic activities, in 2016
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Drawing a comparison between labor productivity and labor costs, we note that in terms of
labor productivity agriculture is below the average recorded for all economic activities, respectively
27356.13 lei / person / month, which is 95.3% smaller. While the average monthly cost for all the
economic activities presented is 4074.1 lei / person / month, agriculture is below this average with
31.4%. It is worth noting that the labor costs in agriculture exceed 116.8% of labor productivity,
being the only economic activity where this is observed.

According to the Institute of Statistics, the value of the production is defined as: value
expression of the volume of all agricultural and animal products, (without losses) obtained in a
calendar year, of the expenses for setting up and maintaining the plantations of trees and vines until
their entry on the fruit. , of the agricultural services performed by specialized units against a tariff or
on the basis of a contract as well as of the inseparable non-agricultural secondary activities.

Table 4-The value of production on agricultural branches

Ag::r‘]‘gﬁga' UM 2013 2014 2015 2016 2017 | 2017/2013 | 2017/2016
Vegetable 53843812 | 49058330 | 43574128 | 45155180 | 53216739 1,16 17,85
Animal § T | 23876547 | 24481641 | 24315779 | 23203500 | 24331854 1,91 4,46
Agsgf\‘/’i'ggsra' % O | 744057 | 984483 | 850671 | 899844 | 945512 27,08 5,08
Total 78464416 | 74524454 | 68749578 | 69348614 | 78494105 0,04 13,19

Source: National Institute of Statistics

Calculating the value of the production on the agricultural branches from the analyzed period,
it can be observed that the vegetable branch decreased by 1.16% in 2017 compared to the base year
and the highest increase was registered in the agricultural services branch of 27.08 %, for the same
period analyzed. The value of the production on the agricultural branches registered an increase in
2017 compared to the year of 2013 of only 0.04%, regarding the year 2017 compared to the previous
year in terms of the value of the agricultural production it is observed the value of the production on
the agricultural branches increased by 13.19%.
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Table 5 - Production value on agricultural branches
- percentage representation-

Agricultural branches/year 2013 2014 2015 2016 2017
Vegetable 68,6 65,8 63,4 65,1 67,8

Animal 30,4 32,9 35,4 33,6 31,0
Agricultural services 0,9 13 13 13 1.2
Total (%) 100 100 100 100 100

Source: National Institute of Statistics, own calculations

Calculating the weight of the value of the production on the agricultural branches, we find
that the vegetable agricultural branch holds the highest weight for the whole period analyzed, ranging
from 63.4% to 68.6%. According to table 5, the lowest weight is held by agricultural services with
0.9% and 1.3%.

CONCLUSIONS

It is noted that agriculture plays a very important role in sustaining the self-consumption of
the rural population. It can be observed that from the analyzed period the share of consumption in
GDP as well as that of the self-consumption has had an increasing tendency due to the high
productions supported by the demand on the market of agri-food products.

The tendency of reduction in the formation of the gross domestic product (GDP) was largely
due to insufficiently developed economic conditions, to a limited technical base, but also to the
influence of climatic factors. It is worth noting that among the economic activities that hold
representative weights include: public administration, trade and industry.

At the same time, the decrease in the share of agriculture, forestry and fisheries in GDP is due
to the much accelerated development of other economic activities. Regarding the labor force in
agriculture, it is characterized by seasonality, but nevertheless there is an increase in labor
productivity in agriculture.

Each economic activity has registered increases of the average monthly costs, these increases
in agriculture are due to the increase of the minimum wage in the economy, since the contributions
of the employer have undergone modifications according to the last laws in force.
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RESEARCH ON THE WEEDS CONTROL IN MAIZE CROP
ALINA SIMON !, MARIUS BARDAS ?, ALIN POPA?

Abstract: The purpose of this paper is to evaluate the degree of dicotyledonous weed species of maize culture, the
effectiveness of weed control products and the evaluation of maize yield. Experimental factors A-treatment variants: ai-
pre-emergence herbicide with Tender 1.5 I/ha + Merlin Flex 0.4 I/ha (control); a,- pre-emergence herbicide with Tender
1.5 I/ha + Merlin Flex 0.4 I/ha and post-emergence with Titus Plus 300 g/ha; as- pre-emergence herbicide with Tender
1.5 1/ ha + Merlin Flex 0.4 I/ha and post-emergence with Arigo 320 g/ha; as- pre-emergence herbicide with Tender 1.5
I/lha + Merlin Flex 0.4 I/ha and post-emergence with Principal Plus 420 g/ha; factor B - climatic conditions in the
experimental years: b;-2016; b2-2017; b3-2018. In order to achieve the objectives during the period 2016-2018,
determinations were carried out regarding the natural enrichment of maize crops by numerical determination of weed
species before herbicide and after herbicide treatment at 14, 21 and 28 days, but also before harvesting the crop of maize
when carried out and gravimetric determination of the weeds by drying at the oven. Following the determinations made
during the growing period of the maize crop, the treatment variant applied to the herbicides Tender 1.5 I/ha + Merlin
Flex 0.4 I/ha in pre-emergence and the herbicide Titus Plus 300 g/ha in post-emergence had the best result in combating
the weed species existing at the time of the treatment but also the degree of weed reinfestation of the maize crop. Regarding
the yield of grain maize determined in the four variants, the highest grain yield (over 6901 kg/ha) was obtained in the
fourth treatment variant, with a very significant yiled difference compared to the control variant at which only pre-
emergence herbicide was performed.

Keywords: maize, weed control, yield, climatic conditions
JEL Classification: Q 01, Q15, Q16
INTRODUCTION

Maize is considered one of the most important crop plants, both in the agriculture of our
country and worldwide, due to the large areas that are cultivated, the high yields that can be obtained
and the possibilities of exploiting the production (Muntean et al., 2011).

With a slow growth in the first 4-6 weeks after emergence, maize is a plant of culture
sensitive to weeding in the first phases of vegetation (Wilson, 1998) but also during the development,
due to the small number of plants/m?.

Taking into account the fact that a maize crop where weeds are not controlled by any method
can have production losses of up to 90% depending on the degree of soil tillage, it is necessary to use
at least one method of eliminating the existing species.

Herbicide cultivation of maize is done by the use of selective herbicides depending on the
category of weeds using a single product or more for weed control, and the use of applied herbicides
is correlated with the degree of intoxication (Gus et al., 2004).

In maize cultivation, the methods of using weed control products differ from the pre-
emergent stage, which is important in removing weeds from the early stages of development, being
known that once they have reached an advanced stage, their control becomes a process of increasingly
complex, at the post-emergent one which aims to eliminate the weeds that are in competition with the
maize plants for light, water and nutrients.

The purpose of this paper is to evaluate the degree of intoxication with dicotyledonous species
of maize crop, the efficiency of weed control products as well as the evaluation of maize production.

MATERIALS AND METHODS

The researches were carried out during 2016-2018 at the Agricultural Research and
Development Station Turda, located in the Transylvanian Plain.

L CS Il Dr. Ing. Simon Alina, Statiunea de Cercetare si Dezvoltare Agricold Turda, Cluj, Romania,
maralys84@yahoo.com

2 CS I Dr. Ing. Birdas Marius, Statiunea de Cercetare si Dezvoltare Agricold Turda, Cluj, Romania,
3 Drd. Ing. Popa Alin, Statiunea de Cercetare si Dezvoltare Agricold Turda, Cluj, Romania,
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The experimental factors studied A-treatment variants: ai;- pre-emergence herbicide with
Tender 1.5 I/ha (metolachlor 960g/l) + Merlin Flexx 0.4 I/ha (isoxaflutol 240 g/l + cyprosulfamide
240g/1) ( control); a2 - pre-emergence herbicide with Tender 1.5 I/ha (metolachlor 960g/l) + Merlin
Flexx 0.4 I/ha (isoxaflutol 240 g/l + cyprosulfamide 240g/l) and post-emergence with Titus Plus 300
g/ha (3.26% methyl rimsulfuron + 60.87% dicamba); as - pre-emergence herbicide with Tender 1.5
I/ha (metolachlor 960g/l) + Merlin Flexx 0.4 I/ha (isoxaflutol 240 g/l + cyprosulfamide 240g/I) and
post-emergence with Arigo 320 g/ha (12% nicosulfuron + 3% rimsulfuron + 36% mesotrione) as-
pre-emergent herbicide with Tender 1.5 I/ha (metolachlor 960g/l) + Merlin Flexx 0.4 I/ha
(isoxaflutole 240 g/l + cyprosulfamide 240g/l) and post-emergence with Principal Plus 420 g/ha
(2.3% methyl rimsulfuron + 9.2% nicosulfuron + 55% dicamba); factor B - the climatic conditions
of the experimental years: b1-2016; b2-2017; b3-2018.

In order to achieve the objectives for the period 2016-2018, determinations were made
regarding the natural sprouting of the maize crop, by numerically determining the weed species before
herbicide and after herbicide at 14, 21 and 28 days, but also before harvesting the maize crop, when
the gravimetric determination of the weeds was carried out by drying in the oven.

The obtained results were statistically processed by the method of analysis of variance and
the determination of the smallest significant difference - DL - (5%, 1% and 0.1%) (ANOVA, 2015).

Climatic data conditions are presented according to Turda Weather Station, located on the
longitude coordinates: 23°47°; latitude: 46°35°; altitude: 427 m. Over the past 60 years, the average
multiannual temperature recorded was 9.1°C and the precipitation amount was 531 mm.

The average temperatures recorded during the months of the vegetation period of the maize
crop varied during the three years, but being higher than the 60 year average, with + 0.9°C in 2016, a
year considered warm, with + 1.4°C in the year 2017, considered warm and with + 2.1°C in 2018,
considered warm.

As can be seen from the data presented in Figure 1, the average monthly temperatures are
constantly increasing, with values higher than the average of 60 years, especially during the
vegetation period of the maize crop.

The precipitations dropped during the vegetation period and their distribution in the important
phenophases of the crop are very important in the production, so from the data presented in figure 2,
it can be observed that the monthly precipitation amount is variable, with periods in which significant
quantities have fallen, but and periods when the amount of precipitation was well below the average
of 60 years, affecting the maize crop by their non-uniformity or their lack in important phenophases.

Figure 1. Termic regime, Turda 2016-2018
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Figure 2. Pluviometric regime, Turda 2016-2018
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RESULTS AND DISCUSSIONS

The climatic conditions of the area are favorable for the growth of the maize crop in the first
part of the vegetation, in the majority with species of annual dicotyledonous weeds, some years being
favorable and for the weeding with a significant share of annual monocotyledonous species.

The spectrum of weeds determined at the beginning of the research is quite diverse,
comprising a number of 13 species, identified by frequency, depending on the climatic conditions of
the year, their presence was higher or lower both monocotyledonous and dicotyledonous species. Of
these species, about 5 are very high frequency species, 4 are low frequency species and the others are
isolated species.

Of the species identified, those with a high frequency, with presence in all experimental
variants and which require more attention in terms of control are the species: Chenopodium album,
Galinsoga parviflora and Polygonum convolvulus. The average degree of corn cultivation is higher
in 2016, reaching 109 weeds/m?.

During the studied period there was an increase in the frequency of drunkenness following
the application of only a single control treatment, especially in the dry spring, when the weed
emergence was delayed, because in the years when the climatic conditions are favorable to the culture,
favorable conditions are created and weed development, the effectiveness of weed control products
is generally better in the rainy spring years.

Figure 3. Average frequency of weed species/m? determined before herbicide
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The effect of applying herbicides in post-emergence, in maize cultivation, has been observed
from the first week of application, in which weeds have started to show changes in the development
process depending on their development stage. Since the second week after treatment in all variants,
the species Setaria glauca was reported, a species that later emerged and remained until the crop was
harvested (Table 1).

Following the determinations made during the vegetation period of the maize crop, the
treatment variant to which were applied the Tender herbicides 1.5 I/ha + Merlin Flexx 0.4 I/ha in pre-
emergence and the herbicide Titus Plus 300 g/ha in post-emergence had the best result in the control
of the weed species existing at the time of treatment but also of the degree of weed reinfestation of
the maize crop.

Plowing tillage is still one of the most important methods of reducing the number and species
of weeds in maize cultivation, but by using herbicides the number of both weed and the weed is being
reduced. The importance of using post-emergent herbicides was also demonstrated by Cheung's
research and published in 2013.

Table 1. The frequency of weed species/m? determined at 14, 21 and 28 days after the herbicide

Species Number of weeds/m?
At 14 days At 21 days At 28 days
V1| V2 | V3 | V4 V1 V2 | V3 | v4 | V1 V2 | V3 V4

Amaranthus retroflexus 8 1 1 0 8 0 0 0 8 0 0 0
Anagallis arvensis 1 1 1 0 1 1 1 0 1 0 1 1
Chenopodium album 52 16 4 6 74 2 1 3 108 1 1 0
Convolvulus arvensis 2 2 2 2 2 2 0 0 2 0 0 2
Echinochloa crus-galli 4 1 2 1 6 1 1 0 8 1 1 0
Galinsoga parviflora 20 8 8 4 36 1 2 1 48 0 0 1
Hibiscus trionum 4 1 1 1 6 1 0 1 8 1 0 1
Poligonum convolvulus 4 4 4 4 7 2 1 1 8 1 1 0
Polygonum persicaria 6 4 4 2 7 1 0 1 9 1 0 1
Setaria glauca 8 2 4 1 12 1 4 0 16 1 4 0
Silene noctiflora 2 1 1 1 2 0 0 1 4 0 0 1
Veronica sp. 1 1 1 1 1 1 0 0 1 1 0 0
Viola sp. 2 1 1 1 4 0 1 0 4 0 1 0
Xantium strumarium 2 1 2 1 2 0 1 1 2 0 1 1
Total 116 | 44 36 25 168 13 12 9 227 7 10 8

Although the second variant of herbicide had the best efficiency, nevertheless the most
significant average production was registered in the fourth variant, with a very significant positive
difference from the control of 4278 kg/ha, as shown in table 2. Success weed control is vital because
it can reduce production by over 86%, as Tyr, 2015 also states.

Table 2. The influence of post-emergent herbicide variants on maize yield

Variant Yield Difference Significance
(kg/ha) (kg/ha)
Untreated variant (control variant) 3306 - CV.
Titus Plus 7389 4083 foleiel
Arigo 7215 3909 foleiel
Principal Plus 7584 4278 ikl
LSD (p 5%) 64 LSD (p 1%) 92 LSD (p 0.1%) 136

The climatic conditions are the decisive factor in the production of a crop, thus, as it results
from the data presented in table 3, 2016 was the year with the best climatic conditions for the maize
crop, at the opposite pole being the year 2017, in which the production of maize decreased with very
significant differences from the average of the three years studied, considered a control variant.
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Table 3. The influence of experimental years on maize yield

Variant Yield Difference Significance
(kg/ha) (kg/ha)
Average years (control variant) 6374 - CV.
2016 6814 440 ool
2017 5635 -739 000
2018 6672 299 ool
LSD (p 5%) 47 LSD (p 1%) 63 LSD (p 0.1%) 85

From the interaction of the two factors (herbicide variants and climatic conditions) the best
herbicide variant is the fourth variant with the highest yields obtained, over 6901 kg/ha registered in
2017, year in which the climatic conditions have were less favorable to the maize crop, due to the
lack of precipitation during the important moments of the crop development, as seen in table 4.

Table 4. The influence of interaction of post-emergent herbicide variants and experimental years on maize yield

Variant Yield Difference Significance
(kg/ha) (kg/ha)

aixbz (control variant) 3775 - CV.
axxby 7758 3983 il
asxbz 7721 3946 ool
asxby 8001 4226 ool
aixb (control variant) 2557 - CV.
axxby 6831 4274 ool
asxby 6250 3692 ool
asxby 6901 4344 ool
aixbs (control variant) 3585 - CV.
arxbs 7578 3993 ool
asxbs 7675 4089 ool
asxbs 7851 4265 ool

LSD (p 5%) 99 LSD (p 1%) 138 LSD (p 0.1%) 192

From the economic point of view, the fourth treatment option is also the least expensive due
to the price of the product/quantity per hectare, if we take into account that all other expenses are the
same for each variant and the production obtained per hectare, as well as its efficiency.

CONCLUSIONS

From the data presented in the paper it can be seen that the best studied variant with high
production yields but also with effective control is the variant applied in the postemergence herbicide
Principal Plus.

The development of a better weed control management can be achieved through a better
understanding of the biology of the weeds and the factors that trigger the germination of the weed
seeds, as well as by knowing the methods of prevention but also of the control of the species.
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STUDY ON THE TENDENCY OF TECHNICAL-ECONOMIC EVOLUTION
OF VEGETAL AGRICULTURAL PRODUCTS

ANA URSU!

Summary: The aim of the paper is to investigate the evolution of agricultural production in rice, soybean and sugar
beet crops, revealing their tendencies, as well as the main favorable or restrictive factors, the economic-social effects
they generate and the formulation of possible solutions for production development. The study is based on the quantitative
and qualitative analysis of the available statistical data series. The calculated indicators highlight the variability of the
cultivated area, the yield per hectare, the prices, but also the trade balance. The place of each crop is examined from the
point of view of the indicators studied and some conclusive remarks are made regarding the current state of economic
development of the plant sector and of the studied plants.

Keywords: agricultural products, technical-economic indicators, economic-social effects

JEL classification: Q01, Q15, Q16.
INTRODUCTION

The contribution of agriculture to development differs from country to country, depending on
how agriculture is a source of growth and a tool to reduce poverty. (1) Studies show that EU
agriculture benefits from the liberalization of international trade, because of a comparative advantage
over other parts of the world, not only because of climate and soil fertility, or because it has a large
and rich internal market, but also that possesses knowledge, accumulated over time, in response to
the demand for high quality agricultural products at a relatively low price. Thus, the most important
factors of production in the EU have become capital and knowledge, as opposed to the cheap labor
and land on which the traditional theory of comparative advantage was based (and which also
underlies the cost advantage attributed to developing countries today). (1) However, there are
concerns regarding the variation of agricultural production depending on climate change, the
volatility of agricultural prices under the pressure of seeking alternative energy resources (Von Braun,
2008, quoted by A. Dachin in 2011) and speculative actions ( Zawojska, 2010, quoted by A. Dachin
in 2011). Also, within the European Union, the synchronization of the business cycle between the
member countries is a necessary premise for the effective application of the common policies, but
significant differences between the member countries, given the characteristics of the agriculture,
reduce the degree of synchronization (Da-Rocha, 2006, quoted by A. Dachin in 2011).

MATERIAL AND METHOD

The present paper aims to find an answer to the question: How did the 3 agricultural products
in Romania evolve compared to the main EU countries? This is achieved by analyzing the evolution
of the following technical and economic indicators: the cultivated area, the obtained production, the
price of capitalization as well as the commercial balance of the products. The study is carried out
during the period 2007-2018. The research method consists in the empirical analysis of the available
data. The motivation of the research consists in: the need to analyze the products as important
products for the Romanian economy; awareness of the maintenance and extension of cultivated areas;
the usefulness of knowing the evolution of the production of rice, soy and sugar beet in relation to
the countries of the EU.

1t Scientific researcher 11, Research Institute of Agriculture Economy and Rural Development, Bucharest, e-mail:
ursu.ana@iceadr.ro
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In order to determine the differences existing between Romania and the main (competitive)
countries of the European Union, producing rice, soy and sugar beet, the following statistical
indicators were determined: average, standard deviation and coefficient of variation (CV%).

RESULTS AND DISCUSSIONS

In Romania, rice, soybean and sugar beet crops are supported by European funds (FEGA
funding source) and Transitional National Aid (ANT) in order to achieve a high level of performance
and stability. The purpose of this paper is to identify changes in the evolution of rice, soybean and
sugar beet crops, compared with the main EU-27 cultivating countries, from the perspective of
cultivated areas, yield per hectare, sales prices, imports and exports. . For these crops, the agricultural
policy measures in Romania aimed at expanding the cultivated areas and maintaining them in culture,
as well as reducing imports. Starting with 2015, rice, soybean and sugar beet (SAPS + Redistributive
Payment (PR) + Green payment (PI) + Transitional National Aid 1 (ANT 1 - for all crops) are among
the crops that have benefited from coupled support. + Coupled Support (SC) + Transitional National
Aid (ANT 6). According to Order no. 619/2015, art. no. 42, art. no. 47 and art. no. 50, coupled support
was granted to rice, soybean and sugar beet growers - active farmers - who prove, based on a tax bill,
the marketing of a minimum production of 4,500 kg / ha of rice, 1,300 kg of beans / ha on soy and
26,400 kg / ha for sugar beet, conditions that have been met.

In 2019, MADR decided to transfer money from coupled support for soybean to coupled
support for alfalfa. The measures also envisage increasing the amounts allocated for the payment of
support coupled to sugar beet and rice. For sugar beet the payment amount increases from 18,459,000
euros to 19,208,700 euros. Rice, from 4,800,600 euros to 5,117,765 euros.

Area cultivated with rice: In the EU, the main rice-growing countries are Italy, Spain,
Greece, Portugal, France, Bulgaria, Romania, which ranks 6th, after Bulgaria, as the cultivated area.
The coefficient of variability (15%) is lower than in France (17%), but is almost 4 times higher than
in Italy (3.9%). The averages of the cultivated areas Italy (231 thousand ha) and Spain (111 thousand
ha) are representative, the mentioned countries also registering the lowest values of the coefficient of
variability, of 3.9% (Italy) and 7.4% (Spain). The situation is different for areas cultivated in Greece,
Romania and France. This is explained by the fluctuations in the cultivation of rice fields. Table no.
1.

Table no. 1: Area cultivated with rice 2007-2017 (1000 ha)

Nr. -
Average Standard The coefficient - .
Ot | specification | 2007-2017 | deviation | of variability M'r;:;“(” r:arl)OOO 10'2)"0"");;”"(“;”
(1000 ha) | (1000 ha) (%) y y
0 1 2 3 4 5 6
1 | Ialy 231 8.9 3.9 216 (2013) 247 (2011)
2 | Spain 111 8.2 7.4 96 (2008) 122 (2011)
3 | Greece 31 35 11.3 26 (2008) 37 (2017)
4 | France 19 3.3 17.0 16 (2008) 24 (2010)
5 | Romania 11 1.7 15.4 8 (2007) 13 (2014)

Source: own processing according to EUROSTAT data

Rice yield (tonne/ha): The big rice-growing countries of the EU-27 are Spain (with an
average of 7,551 to/ha), Greece (7,145 to/ha) and Italy (6,601 to/ha), followed by France (5,228 to/ha)
and Romania (4,579 to/ha). The deviations fluctuate within limits limited to the average (0.30 Italy
and 0.65 Romania), and the coefficient of variability indicates that there are no significant deviations,
in the 11 years of production, compared to the average calculated in the case of Spain (4.9 %) and
Italy (4.6%). Greece, even though it has a yield per hectare of 7,145 to/ha, (average for 2007-2017),
the dispersion of data around the average (1.18) is the highest, compared to the analyzed countries,
and the coefficient of variability the highest (16%).
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Table no. 2: Rice yield (tonne/ha) 2007-2017

Nr. Specification Average Star_1d§1rd The cogffipi_ent Mltrtlallrr?: " Mag;rr;naum
ort 2007-2017 deviation of variability (year) (year)
(to/ha) (to/ha) (%)
0 1 2 3 4 5 6
1 Spain 7.551 0.37 4.9 6.657 (2008) 7.974 (2012)
2 Greece 7.145 1.18 16.5 4.888 (2016) 8.230 (2013)
3 Italy 6.601 0.30 4.6 6.072 (2011) 7.011 (2010)
4 France 5.228 0.64 12.2 3.904 (2013) 6.341 (2008)
5 Romania 4.579 0.65 14.2 3.265 (2007) 5.425 (2009)

no. 1.

Source: own processing according to EUROSTAT data

Romania ranks after France as a calculated average of yield and between France (12.2%)
and Greece (16.5%) in terms of variability, from the perspective of production compared to the
calculated average. The values of the coefficient of variability for the countries analyzed are below
20%, which means that the dispersion of the data around the average is relatively homogeneous, and
the sample of the 11 years is statistically representative. Table no. 2.

Chart no. 1: The dynamics of prices for rice (euro/100 kg)
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Italy has the highest recovery prices for rice, with a minimum of 33 euros / 100 kg, in 2007,
and a maximum of 56 euros/100 kg in 2015. Overall, the trend of recovery prices is in decrease. Chart

Chart no. 2: The trade enters and outside the community of rice during 2007-2018 (1000 euro)
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The contribution of the rice product, in the period 2007-2018, to the Romanian exports was
increasing, both quantitatively (+11,016 to/year) and value (+4,178.4 thousand euros/year). Imports
of rice, quantitative were, on average, (+2,623.7 to/year), and value (+1,894.9 thousand euros/year).
Chart no. 2

Area cultivated with soybean: Italy has the largest area cultivated with soybeans (with an
average for the period 2007-2017 of 199 thousand hectares), followed by Romania (with an average
of 91 thousand ha), France (68 thousand ha) and Hungary (with an average of 46 thousand ha). The
coefficient of variability, calculated as a ratio between the standard and average deviation, defines
the threshold for the sample of the areas cultivated with soy in the 11 years of production, as
heterogeneous (CV> 35%) heterogeneous (the cultivated areas differ from year to year), for all the
countries studied. Table no. 3

Table no. 3: Area cultivated with soybean 2007-2017

Nr Average Standard The coefficient Minimum Maximum
crt: Specification 2007-2017 deviation of variability (year) (year)
(1000 ha) (1000 ha) (%)
0 1 2 3 4 5 6
1 Italy 199 76.5 38.5 108 (2008) 322 (2017)
2 Romania 91 36.7 40.3 49 (2009) 151 (2017)
3 France 68 44.4 65.5 22 (2008) 141 (2017)
4 Hungary 46 16.4 35.5 29 (2008) 77 (2017)

Source: own processing according to EUROSTAT data

Soybean yield (tonne/ha): Italy has the best yield per hectare (3,398 t / ha), followed by
France (2,740 to/ha), Hungary (2,219 to/ha) and Romania (1,953 to/ha). In general, the standard
deviation fluctuates within limits limited to the average (0.18 France and 0.46 Romania), and the
coefficient of variability indicates that there are no significant variations in the 11 years of production,
compared to the calculated average.

The determined values of the coefficient of variation, in the case of France, Italy and Hungary
are below the value of 20%, thus concluding that the sample of the 11 years analyzed is a relatively
homogeneous one from the point of view of the variability of soybean yield per hectare, (the average
yields have small variations of from year to year) and at the same time it turns out that the average of
the productions is also representative. Table no. 4.

Table no. 4: Soybean yield (tonne/ha) 2007-2017

N Specification Average Standard | The coefficient of Minimum Maximum
c rrt' P 2007-2017 deviation variability (year) (year)
(to/ha) (to/ha) (%)
0 1 2 3 4 5 6
1 Italy 3.398 0.34 9.9 2.759 (2012) 4.007 (2014)
2 France 2.740 0.18 6.4 2.484 (2016) 2.947 (2011)
3 Hungary 2.219 0.43 19.3 1.641 (2007) 3.027 (2016)
4 Romania 1.953 0.46 23.8 1.021 (2007) 2.539 (2014)

Source: own processing according to EUROSTAT data

The exception is Romania, which has a coefficient of variability between 20% and 30%, which
shows that the sample analyzed from the perspective of the average production variable is relatively
heterogeneous.
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Chart no. 3: The dynamics of sales prices for soybean (euro/100 kg)
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Bulgaria recorded the highest recovery prices for soybean crops, with a minimum of 25
euros/100 kg, in 2007, and a maximum of 65 euros/100 kg in 2013. Overall, the trend of recovery
prices is in decline, and Romania sold soybeans at the lowest prices compared to the ountries studied.
Chart no. 3.

In Romania, soybean imports, on the period 2007-2018, decreased, on average, both
quantitatively (-19,590 to/year) and in value (-4,179.6 thousand euros/year). Soybean exports
decreased quantitatively by 7,445 tonnes/year and increased in value by an average of 1,328 thousand
euros/year. Chart no. 4.

Chart no. 4: Soybean trade enters and outside the Community (1000 euro)
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Area cultivated with sugar beet: France has the largest area cultivated with sugar beet (with
an average, for the period 2007-2017, of 395 thousand hectares), followed by Germany (with an
average of 373 thousand ha), Poland (205 thousand ha), Spain ( with an average of 43 thousand ha)
and Romania (with an average of 25 thousand ha). The coefficient of variability, calculated as a ratio
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between standard and average deviation, defines the threshold for the sample of sugar beet surfaces
during the 11 years of production, as being relatively homogeneous (CV <20%) for all the studied
countries, except for Spain which has a coefficient of variability of 24.3%, indicating the data series

as relatively heterogeneous (20% <CV <30%).

Table no. 5: Area cultivated with sugar beet 2007-2017

Nr. Average Standard | The coefficient Minimum Maximum area
crt Specification 2007-2017 deviation of variability area (year) (year)
(1000 ha) (1000 ha) (%)
0 1 2 3 4 5 6
1 France 395 34.0 8.6 349.3 (2008) 486.2 (2017)
2 Germany 373 30.1 8.1 312.8 (2015) 406.7 (2017)
3 | Poland 205 18.2 8.9 187.5 (2008) 247.4 (2017)
4 Spain 43 10.5 24.3 32.1(2007) 68.2 (2007)
5 Romania 25 4.0 15.8 20.5 (2008) 31.3(2014)

Source: own processing according to EUROSTAT data

In Romania, the area allocated to sugar beet cultivation has reduced considerably, as a result
of high production costs and low prices offered to producers. Table no. 5.

Sugar beet yield per hectare: Comparing the average production of sugar beet crop with the
main cultivating countries, France has the best yield per hectare (88,909 t / ha), followed by Spain
(87,109 t / ha), Germany (70,514 t / ha), Poland (56,695 t / ha) and Romania (36,383 t / ha). The
determined values of the coefficient of variation, for all the countries analyzed, France (5.5%), Spain
(9.5%), Germany (10.4%), Poland (12.5%), Romania (15.8 %) are found below the value of 20%,
thus concluding that the sample of the 11 years analyzed is a relatively homogeneous one from the
perspective of the variable sugar beet yield per hectare, (the average productions have small variations
from one year to another) and at the same time it turns out that and the average of the productions is
statistically representative.

Table no. 6: Sugar beet yield per hectare 2007-2017

I(\:lrl:[ Specification 2’3‘5’??3167 323?;?52 The\/g??;gﬁ'ﬁ;t of Minimum to/ha | Maximum to/ha
(to/ha) (to/ha) (%) (year) (year)

0 1 2 3 4 5 6

1 | France 88.909 4.87 55 83.060 (2010) 96.999 (2011)
2 | Spain 87.109 8.29 9.5 71.994 (2007) 96.936 (2014)
3 Germany 70.514 7.34 10.4 62.287 (2008) 83.747 (2017)
4 | Poland 56.695 7.11 125 46.481 (2008) 68.250 (2014)
5 Romania 36.383 5.76 15.8 26.065 (2007) 44.711 (2014)
Source: own processing according to EUROSTAT data

Although the dispersion of production yield (5.76 to/ha) compared to the average is low
compared to Spain (8.29 to/ha), Germany (7.34 t / ha) and Poland (7.11 to/ha) , Romania records,
after Poland (12.5%) the largest variability of average production, of 15.8%, compared to the
countries analyzed. Table no. 6.

Chart no. 5: The dynamics of sale prices for sugar beet (euro/1000 kg)
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Sales prices for sugar beet range from 22 euros/1000 kg to 41 euros/1000 kg. The maximum
is reached in 2012 by Austria and the minimum in 2017 by Belgium and Poland. The disorganization
of the sugar supply chain and the reduction of sugar beet production as a result of the advantageous
import of raw sugar could not be offset by the increase in subsidies per hectare of cultivated beet.
Chart no. 5.

Chart no. 6: Intra and extra-Community trade in cane sugar or sugar beet and pure sucrose
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The foreign trade with sugar is characterized by the negative trade balance, as Romania is a net
importer of raw sugar and white sugar. The agricultural policy measures have pursued and are aimed
at expanding the areas cultivated with sugar beet, but it has not yet been possible to relaunch this
crop. Between 2007 and 2016 Romania imports increased, on average, by 59,460 thousand euros/year
and exports by about 42171 thousand euros /year. Chart no. 6.

CONCLUSIONS

The instability of the products generates the instability of the offers for the analyzed products,
being at the origin of the price volatility. The situation can be overcome by implementing culture
technologies appropriate to the climatic zones and by using large-scale irrigation and inputs carrying
the technical progress (selected seeds, pesticide fertilizers).

Oscillations of average yields per hectare create market distortions and insecure incomes for
farmers, which usually lose: in the case of under-production due to lack of quantity, and in the case
of overproduction due to the low prices offered by the buyers, which does not cover the costs.

The evolution of foreign trade with the analyzed products, rice, soy, sugar beet, expresses the
level of development of agriculture and the food industry, as well as the insufficiencies of the support
granted to the agri-food sector.

Data on the evolution of foreign trade in rice, soy and sugar beet reveals the export and import
ratio in favor of import. Their import, under the conditions of subsidizing their production, affects
domestic production.

The coupled support scheme, applied in Romania since 2015, contributed to the increase of the
degree of assurance of the raw material of local origin for the processing industry (an average increase
of the total sugar beet production of 39,174 thousand to/year, in 2007 -2016), the reduction of imports
of vegetable proteins and the provision of quality feeds for the zootechnical sector (the reduction of
imports to soybeans, on average 19,590 to/year, between 2007-2018), while maintaining the
cultivated areas (an average increase of the cultivated area with rice of 1,5678 thousand ha, in the
period 2007-2018) in the case of the mentioned crops, affected by certain difficulties and which are
considered important for Romania, for economic, social and environmental reasons, etc.
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ANALYSIS OF TECHNICAL AND ECONOMIC INDICATORS
FOR MAIZE CULTURE IN THE PERIOD 2007-2017

DANIELA NICOLETA BADAN'!

Summary: Maize, original from America, ranks third in the top of cereal crops as importance and ranks second in the
international top, after wheat cultivation, these positions being acquired due to a series of particularities | presume: high
production capacity, wide area spreading, ecological elasticity and the fact that it is a good precursor for most crops.
The present study analyzes, at national level, both the technical indicators (cultivated area, average production) and
economic indicators (prices, subsidies granted per hectare, economic balance) for maize crop in the period 2007-2017.
By using the methods of statistical analysis, we will follow the evolution of the statistical data series studied, the purpose
of the paper being to highlight both the technical and economic aspects of the studied culture, the dynamics and the
importance of the maize culture referring to the demand of the internal market.

Keywords: indicators, average production, price, economic balance

JEL classification: Q 10, Q 11, Q18
INTRODUCTION

Maize represents the third cereal crop, as important and is placed second after the wheat, in
the top of international trade. This position can be motivated by the prism of some series of
particularities that are held by this crop, phytotechnical and biological, such as: the production
capacity greater than 50% than the other cereals, it has a high propagation coefficient, it adapts very
well to the dry climatic conditions and in the heat, etc.

Regarding the use of maize, about 20% of the world production is used for human nutrition,
with a substantial difference in the consumption of maize grains in food in developed countries
compared to developing countries, 7% and 60% respectively . In the zootechnical sector, this category
of cereals is used for animal feed, having a decisive role in its modernization and development.

In the specialized literature we find a lot of specialized works on maize crop research, being
of national and international interest the development of maize hybrids resistant to climate change
and with high yield, but also of the evolution of the prices of this cereal product.

MATERIALS AND METHODS

The study aims to highlight the importance of maize culture by qualitatively analyzing the
evolution of technical and economic indicators during 2007-2017.

The statistical data used in the study were provided from the specialized sites such as:
National Institute of Statistics (INS), MADR, Trade Map and Eurostat and specialized documents.

The paper includes a study that goes on for a long period (10 years), taking into consideration
the variable surfaces and total yields for the grain maize crop.

The processing of the chronological data series will be carried out with the help of absolute,
relative and average indicators. The statistical analysis of some chronological series is based on a
system of indicators that can characterize multiple quantitative relationships within the series and
during the period to which the data taken in the study refer.

Absolute indicators indicate how much the level of an indicator has changed over a particular
period over a long period as a basis of comparison. These are: yi - the absolute levels of the series
terms; Ai/o - absolute change calculated on a fixed basis; Ai/i-1 - absolute change calculated based on
the chain.

The relative indicators indicate the dynamic index that shows how many times the variable
increases / decreases from one unit of time to another. These are: |, - the dynamic index calculated as
a fixed basis; 11/1-1 - the dynamic index calculated based on the chain; Ry /o - the rate of increase /

1 Scientific resercher ICEADR — badan.daniela@iceadr.ro
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decrease found in the specialized literature and under the name of index of the rate of increase,
calculated on a fixed basis; Ri/1-1 - the rate of increase / decrease calculated based on the chain; Ai/o
- the absolute value of an increase / decrease percentage with a fixed base; Ai;i1-1 - the absolute value
of a percentage increase / decrease based on the chain. [1]

Average indicators will indicate the average level and absolute changes.

- The average dynamic index: I=/Tllt/t — 1 =""\/yn/y1.
- The average growth rate shows how much the respective phenomenon has increased in relative
sizes, over the analyzed period, on average from one interval unit to another. R= 1*100-100.

RESULTS AND DISCUSSIONS

In 2017, Romania was in the first place among the member states of the European Union
regarding the cultivated areas and the production obtained with corn kernels and sunflower, according
to the NIS data.

In 2017, the area cultivated with corn represented 47% of the area cultivated with cereals for
grains, and that of wheat by 39.7%. According to the data in table no. 1, it was found that the evolution
of the areas cultivated with maize followed an increasing trend in the period 2007-2015 (2.5 million
ha, respectively 2.6 million ha). During the period analyzed 2007-2017, the area cultivated with maize
registered an annual rate of decrease of 0.50%.

Table 1. Evolution of grain corn surfaces and yields

Specifications 2007|2008|2009|2010| 2011 |2012| 2013 | 2014 |2015| 2016 | 2017 |Anual ritm

Area (thousands ha) 2525|244512339|2098 | 2590 |2730| 2518 | 2513 |2605| 2581 | 2402 -0.50

Total production (thousand tons)| 3854|7849 |7973|9042|11718|5953|11305(11989|9021 |10746|14326| 14.03

Source: INSSE

In terms of grain maize production, it followed an increasing trend throughout the study
period, registering an annual rate of 14.03%.

The average production of maize maize registered an annual rate of 14.59% for the period
2007-2017. The maximum value of this was 5.95 tonnes / ha in 2017, and the minimum value was
registered in 2007, with an average production of 1.5 tonnes / ha.

Figure no.1. Average production of corn kernels in Romania
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With the help of the data from table no.1, the calculation methods mentioned above can be
applied. In the tables no.2 and 3 can be observed changes of the surface as well as of the production
for the maize crop both from one year to another but also compared to the base year, in this case, the
year 2007.
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Table no.2 Absolute changes in the area of maize

Table no.3 Absolute changes in the production of

maize
Absolute changes (ha) oroducti Absolute changes( tonns)
Area : : roduction ; F ;
Year (ha) Wltrl; afixed | . pocg Year (tonns) Wltftl) :szlxed ACi/f::':Illgyt;?seii
ase At-1=yt-y, - Ye-1
At/t-1=yt-yl =1l At/t-1=yt-y1

2007 | 2524706 2007 | 3853918
2008 | 2441461 83245 -83245 2008 | 7849083 -3995165 3995165
2009 | 2338766 185940 -102695 2009 | 7973258 -4119340 124175
2010 | 2098394 426312 -240372 2010 | 9042032 -5188114 1068774
2011 | 2589667 -64961 491273 2011 | 11717591 -7863673 2675559
2012 | 2730157 -205451 140490 2012 | 5953352 -2099434 -5764239
2013 | 2518268 6438 -211889 2013 | 11305095 -7451177 5351743
2014 | 2512809 11897 -5459 2014 | 11988553 -8134635 683458
2015 | 2605165 -80459 92356 2015 | 9021403 -5167485 -2967150
2016 | 2580975 -56269 -24190 2016 | 10746387 -6892469 1724984
2017 | 2402082 122624 -178893 2017 | 14326097 -10472179 3579710

Source: processing based on statistical data

Source: processing based on statistical data

Analyzing the average rhythm of dynamics, which can be found in table no. 4, we can observe

a significant change in the area cultivated with maize corn, registering a decrease in the chain from
2013 to 2014. The absolute value of 1% of the dynamics of the grain maize surface compared to 2007
is equal with an absolute increase of 25247.06 hectares, and the absolute value of 1% of the rate with
a mobile base is an increasing quantity.

Table no.4 Relative changes in the area of maize (ha)

Dvnamic rhvthm The absolute value of a
Dynamics index y y percentage of the dynamic
%)
rate (hectares)
Year (AU With a fixed
(ha) With a Chain based base Chain based With a fixed | Chain based
fixed base | It/t-1=ytl/yt- Rt=1t1*100- Rt/t-1=It/t- base At/t-1=yt-
It/1=ytl/yl 1 : 100 1*100-100 At/1=y1/100 1/100
2007 | 2524706 25247.06
2008 | 2441461 0.97 0.97 -3.30 -3.30 24414.61
2009 | 2338766 0.93 0.96 -7.36 -4.21 23387.66
2010 | 2098394 0.83 0.90 -16.89 -10.28 20983.94
2011 | 2589667 1.03 1.23 2.57 23.41 25896.67
2012 | 2730157 1.08 1.05 8.14 5.43 25247.06 27301.57
2013 | 2518268 1.00 0.92 -0.25 -7.76 25182.68
2014 | 2512809 1.00 1.00 -0.47 -0.22 25128.09
2015 | 2605165 1.03 1.04 3.19 3.68 26051.65
2016 | 2580975 1.02 0.99 2.23 -0.93 25809.75
2017 | 2402082 0.95 0.93 -4.86 -6.93 24020.82
Source: processing based on statistical data

of the dynamic rate with the chain base is a size that has successively different values.

Analyzing the average rate of dynamics for maize corn production, we can see in table no.5
a significant increase (74%) of the value of production in 2007 compared to 2017.
In the case of the absolute value of 1% of the dynamics rate, it shows us that by analyzing
with fixed base the size of a percentage of the maize production of any year compared to the base
year is equal to an absolute increase that has the value of 38539.18 tons, and the absolute value of 1%
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Table no.5 Relative changes in the production of maize (to)

o Dynamic rhythm The absolute value of a

Dynamics index %) percentage of the dynamic

. rate (hectares)
Vegyp || FICEE . . Withafixed | < . - Chain With a fixed
(tons) With a Chain based With a fixed
fixed base It/t- Rt—ll?ciiioo- base bf;te_d Rt—ltfcalieloo-
It/1=ytllyl | 1=ytl/yt-1 100 It/1=ytl/yl 1=yt1/yt-1 100

2007 | 3853918 38539.18
2008 | 7849083 2.04 2.04 103.67 103.67 78490.83
2009 | 7973258 2.07 1.02 106.89 1.58 79732.58
2010 | 9042032 2.35 1.13 134.62 13.40 90420.32
2011 | 11717591 3.04 1.30 204.04 29.59 117175.91
2012 | 5953352 1.54 0.51 54.48 -49.19 38539.18 59533.52
2013 | 11305095 2.93 1.90 193.34 89.89 113050.95
2014 | 11988553 3.11 1.06 211.07 6.05 119885.53
2015 | 9021403 2.34 0.75 134.08 -24.75 90214.03
2016 | 10746387 2.79 1.19 178.84 19.12 107463.87
2017 | 14326097 3.72 1.33 271.73 33.31 143260.97

Source: processing based on statistical data

For the period 2007-2017, the average area of the area was 10810.1 hectares and the area of
maize maize increased yearly for the analysis period by 12.34 thousand hectares.

On average, the surfaces decreased during the period 2007-2017 by 0.95 times, the average
dynamic rate indicating that the surfaces changed on average by 1.7% annually.

The average level of grain maize production for the period considered was 9434.25 thousand
tons and maize production increased by 1323.71 thousand tons annually. On average, production
increased by 3% annually.

Table 6. Economic indicators of maize culture

g S [<5] g (%] -(; [70) E (%] (5] +
§ | 8% | 823 3358| S£ |52,.|g28 £s |£38 g8 | £
= S | 56¢ = 7= @5 3S 8| ocq| €5 2o E= =
G s5 | s25 E28| £38 S8°|fES8| 28 |E£3| =3 2
o = Y=
g |<5|<2 |g%3 §3 e = v2 2383 87 | 3
Kg/ha | lei/kg lei/ha lei/ha lei/ha lei/ha lei/ha % % lei
2007 1526 0.55 839.3 1165.50 833 6.3 332.50 0.76 39.92 326.20
2008 3215 0.72 23148 | 2716.84 2300 14.8 416.84 0.64 18.12 402.04

2009 3409 0.48 | 1636.32 | 2124.60 1645 -8.68 | 479.60 | -0.53 29.16 488.28
2010 4309 0.57 | 2456.13 | 3015.74 2400 56.13 | 615.74 2.34 25.66 559.61
2011 4525 0.79 | 3574.75 | 4154.60 3520 54.75 | 634.60 1.56 18.03 579.85
2012 2180 0.87 1896.6 | 2598.49 1910 -13.4 | 688.49 | -0.70 36.05 701.89
2013 4488 0.74 | 3321.12 | 4035.80 3300 21.12 | 735.80 0.64 22.30 714.68
2014 4770 0.61 2909.7 | 3688.98 2885 24.7 803.98 0.86 27.87 779.28
2015 3462 0.6 2077.2 | 2797.47 2200 -122.8 | 597.47 | -5.58 27.16 720.27
2016 4159 0.62 | 2578.58 | 3348.94 2590 -11.42 | 758.94 | -0.44 29.30 770.36
2017 5959 0.6 3575.4 | 4382.24 3626 -50.6 | 756.24 | -1.40 20.86 806.84
Source: calculations performed within ICEADR

Regarding the economic indicators of the corn crop, according to the studies carried out by
ICEADR, the average purchase prices varied between 0.55 lei / kg and 0.87 lei / kg, an influence on
these variations being the cultivated area as well as the production obtained.

The highest price was noted in 2012, of 0.87 lei / kg, higher by 37% compared to the
reference year 2007, while the average purchase price recorded in 2017 is 12% higher than in 2007.
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The financial aid (Subsidies) granted for the grain maize crop per hectare increased from
year to year, so that in 2017 the value of the subsidy granted was 806.84 lei / ha, being 2.47 times
higher than the the year 2007 when the subsidy was only 326.2 lei / ha.

It can be seen from table no. 6, that by capitalizing on the maize grain production at the farm
price, farmers without the aid of the subsidies granted do not make a profit.

The value of the profit with subsidies increases with the value of the support granted, from
336.5 lei / ha to 756.24 lei / ha, the rate of profit in 2017 being kept at 20.86%.

In the period 2007-2017, observing the profit without subsidy, we can say that without the
aid of the supports, the very low profit, in 2007 registering a profit of 6.3 lei / ha or even negative, in
2017 reaching -50.6 lei / ha, considering that this culture is a non-profit, registering a profit rate of -
1.4% in the last year taken into study (2017). Exports of maize from a value point of view were more
than 3 times higher than the imports, so that at the level of 2015, the value of corn maize exports was
over 961 million euros, reaching the maximum value of the period analyzed (figure no.3)

Spain (10.3 million euros), Italy (9.5 million euros), as well as Turkey (6.2 million), exports
growing in the year, are among the top importing countries of Romanian corn in Romania. 2017,
reported in 2007.

Figure no. 2. Import and export of corn maize to Figure no.3.Import and export of grain maize to

Romania between 2012-2017 Romania in the period 2012-2017
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From a quantitative point of view, grain maize imports are very low compared to exports, so
that in 2017, the total quantity of maize imported was 475.2 thousand tons, compared to 3.75 million
tons of maize exported. Among the corn exporting countries in Romania are Hungary, Slovakia and
Bulgaria.

Analyzing from the point of view of the commercial corn grain balance, it is noted that it has
an upward trend, but Romania exports double quantitatively, especially raw materials, and the deficit
appears as a result of the import of value-added products.

Following the analysis of the import and export of grain maize, we can say that this crop is
of great importance at national level, due to the quantities exported annually.

CONCLUSIONS

Within the study carried out, the technical indicators of the grain maize culture, the surfaces
and the productions obtained at national level were highlighted, thus indicating their evolution during
the analyzed period 2007-2017 with the help of absolute, relative and average statistical indicators.

With the help of the average dynamics indicators, it was observed that the maize corn
surfaces underwent annual changes on average of 1.7%, and the total maize yields increased year by
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year at a rate of 14%. All these evolving trends can be due both to the funds allocated from the U.E.
as well as the resurgence of the agricultural sector through investments in the mechanization of the
sector but also of the development of research in the field.

Taking into consideration the economic indicators such as: the average purchase price, the
production cost, the subsidies, the income obtained per hectare with subsidies and without, the profit
of the crop, it could be shown that the grain corn crop is a profitable one only if the farmers benefit
from the subsidies granted.
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NEW VARIANTS OF SOYBEAN CULTIVATION UNDER THE CURRENT
CLIMATE CHANGES

FELICIA CHETAN!, CORNEL CHETAN?

Abstract: The yield dates recorded in the period 2016-2018 indicate that soybean is less demanding at the soil
cultivation system, so that in the three years of experimentation, the average yield achieved in the classical soil cultivation
system had a close value of that obtained in the minimum system (chisel and disk), the differences being between 29-245
kg/ha. By marketing the production, it obtains the highest profit in the minimum soil cultivation system - the chisel variant
of 1174 lei/ha followed by the classical system with 967 lei/ha and the disk variant 829 lei/ha. During these three
experimental years there were very rapid changes in the weather, at hot to cold and vice versa, the torrential rains
abundance of followed by long droughts. Higher values of available water reserve in the soil (Ra m%ha) were determined
in the classical system in the rainy years, but at the same time there is a faster loss than the minimum system where the
accumulation of water in the soil is made more difficult but it's slower.

Keywords: tillage system, clime, water reserve, yield, soybean
JEL Classification: Q 01, Q 15, Q 16
INTRODUCTION

By excessive work of the soil with mechanical machinery and primarily the basic work, the
appearance, which has negative effects through a greater water loss, a weaker mineralization of the
vegetal remains, the hardpan creation, breaking the continuity of the capillarity, and if the plowing
is made after the highest slope line, favors erosion (Bogdan et al., 2007, Cociu, 2011, Ibanez et al.,
2008, Moraru and Rusu, 2010, Pop et al., 2013; Berca, 2006). Obsolete, energy-efficient technologies
are an initial factor for soil degradation, 35% of the degradation is due to human activity worldwide
and 28% to other forms of improper land management (Brown, 2002). In the last few years the climate
of the area has changed, due to the increase of the temperature and the unevenness of the precipitations
distribution, and we have to look new variants of the soil cultivation (Rusu et al., 2014; Chetan et al.,
2011, 2016, 2017).

The minimum work system involves the basic work without plow with the furrow return,
using: disk harrow, chisel, rotary harrow, mills, complex aggregates and the keep vegetal debris 15-
30% or superficial incorporation the mulch. The crop rotation also aims at keeping the water in the
soil at cultivating the plants with low water consumption after the plants with high water consumption
and including rotation of roots alternating the culture plants with the depth rooting with plants with
the shallow rooting (Chetan, 2015). Soybean is currently one of the most important crops for human
consume, animal feed, and is of agro-technics importance (soil fertility) by fixing the atmospheric
nitrogen (symbiosis between the roots and Bradyrhizobium japonicum), Dencescu et al. , 1982; Gus
et al.,, 2004; Vidican et al., 2013; Chetan and Chetan, 2013). Minimal work has been aimed at
accumulating - storage the water in the soil in as large a quantity as possible in the soil horizons,
accessible to crops.

MATERIALS AND METHODS

The researches was realized between 2016-2018, at the Agricultural Research Development
Station Turda (ARDS), physically-geographically located in the Transylvanian Plain. The experience
was placed on a haplic chernozem (SRTS, 2012): 56.07% clay; coarse sand 0.73%; porosity 58%;
density 1.13 g/m?; SIC texture; with the following indices (MESP, 1987): pH 7.8; humus 3.49%; total
nitrogen 0.207%; 65 ppm phosphorus; potassium 400 ppm; carbonate 0.7%, values determined at a

! PhD. Eng.Chetan Felicia, SR 11l, AGRICULTURAL RESEARCH AND DEVELOPMENT STATION TURDA,
e-mail:felice_fely@yahoo.com
2PhD. Eng. Chetan Cornel, SR, AGRICULTURAL RESEARCH AND DEVELOPMENT STATION TURDA
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depth of 0-28 cm (OSPA Cluj). The experimental field was included in a three-year crop rotation:
soybean - winter wheat - maize. The biological material was represented by soybean Felix variety
(maturity group 00, created at ARDS Turda).

Experimental factors:

A - Soil system: a; classic (SC), plow with Kuhn Huard Multi Master 125T at 28 cm depth + the
seedbed preparation in spring with rotary harrow HRB 403 D + sowing + fertilized, with Gaspardo
Directa 400 seed drill; a» conservative, minimal works (MC), scarified in autumn with the Gaspardo
Pinocchio chisel at 28 cm depth; the seedbed preparation in spring with Kuhn HRB 403 D rotary
harrow and sowing + fertilized, with the Gaspardo Directa 400 seed drill; as conservative, minimal
work, processed the soil in autumn with the Discovery hard disk at 12 cm depth (MD); the seedbed
preparation in spring with Kuhn HRB 403 D rotary harrow and sowing + fertilized, with the Gaspardo
Directa 400 seed drill; B - year (climatic conditions): b:-2016, b»-2017, b3-2018.

The sowing was done at a density of 65 gg/m?, 18 cm the distance between the rows and the
seed incorporation on 5 cm depth. The basic (mineral) fertilization was carried with N32P32K32 a.s./ha,
at the same time with the sowing and the additional fertilization before the soybean flowering was
made with 2.0 | ha of foliar fertilizer NPK type + microelements (8:32:4 + Fe, Mn, Zn, humic acids).
The weed control was realized in two phases: pre-emergence with 0.35 I/ha Sencor (metribuzin 600
g/l) + 1.5 I/ha Tender (960 g/l S-metolachlor) and post-emergence with 1.0 I/ha Pulsar 40 (40 ¢/l
imazamox) + after 4 days with 1.5 I/ha of Agil 100 EC (100 g/l propaquizafop). For the control of
Tetranicus urticae pests (red spider), used an acaricide Omite 570 EW (570 g/l propargite) at a dose
of 0.8 I/ha and 0.2 I/ha Biscaya 240 OD (240 g/l thiacloprid) for Cynthia cardui (thistle caterpillar).
The disease control, Peronospora manshurica and Pseudomonas glycine, was achieved by treatment
with 2.5 kg/ha of Ridomil Gold MZ 68 WG (4% mefenoxam 64% mancozeb).

The reserve of accessible humidity (Ra m/ha) was determined on the depth of 0-50 cm (for
soybeans most of the root system is in