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Abstract

The rural development grants - among others - help to promote the competitiveness of the agricultural activities.
Plantations take great interest in the southeastern part of Hungary. Farmers need to make soil tests before plantation
of fruit and grape. We investigated the distribution of the main physical characteristics in this area. For the
establishment of vineyards, the areas were adequate according to the pH, and salt content. The results of the soil
tests show some strong relationships between the determined physical parameters.

Key words: oil physical status, plantation, vineyard, soil tests, rural development

Introduction

In our region, horticultural production is one of the
most important classical activities, as it provides
livelihood to the population, and contributes
significantly to the vegetable and fruit supply of
the whole country. Among the EU's agricultural

subsidies, vineyards and fruit planting have
opened significant resources for farmers in
several cycles to promote plantation,

modernization, irrigation and breeding. As we
have already reported on several occasions, from
2009 we have carried out soil tests, including pre-
installation soil tests, in our accredited soil and
plant testing laboratory.

During our studies, we carried out surveys
regarding the number of new plantations in a year,
their size, their territorial distribution and their type
as well. We have found that in the period under
review, in our region vineyards have been planted
in the largest total area.

The most important soil physical properties (pH,
salinity, texture, calcium carbonate and humus
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content) and the chemical properties, the most
important macro and micro element content (N, P,
K, Ca, Mg, Zn, Cu, Fe, Mn, S), it is possible to
plan the level of nutrient supply before installation
and later in culture as well [1]. In case of
professionally justified additional tests
(phenolphthalein  alkalinity, sludge fraction,
swapping acidity, base replacement test, and
phylloxera immunity test in the case of rootstock
grape, physiological calcareous content) are
required). The installation permit is issued by the
competent authority, on the base of the soll
protection plan made by an expert in the case of
plant cultures. The concentration of certain soil
parameters above or below the limit value poses a
risk (e.g. pH, salt, lime, humus).

In our present study, we would like to present the
results of the most important physical properties
of the soil in the planned vineyards. We followed
the frequency of occurrences of their risky values
and the correlations among the parameters.

The EU’s rural development policy helps the rural
areas of the EU to meet the wide range of
environmental and economic challenges. As two-
thirds of the territory of Hungary is considered as
a rural area, these programs provide potential
opportunities. In recent years, efforts have been
made to make the fruit market more competitive in
EU. Due to their beneficial physiological effects,
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the promotion of the consumption of fruits and the
processing industry play a prominent role. The
natural conditions of Hungary are excellent for the
production of good quality grape and fruits, and
large varieties of fruit containing processed
products as well. The southern part of the Great
Plain is the largest horticultural area in the
country.

In our region, significant resources have also
been set for the installation of new plantations.
The use of environmentally friendly and innovative
growing methods and modernization of irrigation
in plantations is granted as well. Furthermore, due
to the climate change, the likelihood and
frequency of extreme weather conditions, like
drought and floods and inland waters are also
increasing [2, 3]. Crop quality would be increased
by choosing the right varieties, cultivation
methods and economical irrigation technologies.
Environmental management programs help
farmers and soil experts to pre-assess the future
development potential and sustainability of the
planned plantations, through making preliminary
determination of the main physical and chemical
properties of the soil as well as the main nutrient
contents. Cultivation, based on soil tests,
contribute to the improvement of soil structure,
nutrient supply, water management and natural
biological activity of the soil [4, 5]. As we reported
earlier, the most samples were taken in 2011 for
planting, and mainly in Bacs-Kiskun County [6]. In
this study these samples were processed, and we
show the results of planting test examinations. We
evaluated the analysis of some of the soil main
physical parameters; the values and the main
relationships between the most important physical
parameters of the examined soil samples.

Material and Methods

We have processed the samples arrived among
2009 to 2015 to the accredited Soil and Plant
Testing Laboratory of the Faculty of Horticulture
and Rural Development in the University of John
von Neumann and in the predecessor institutions
(Pallasz Athéné University and Kecskemét
College Faculty of Horticulture). Soil sampling was
carried out by registered soil protection experts in
contact with our laboratory; and the sampling was
made by standard methods (collection of soil
profile samples at depths 0-150 cm and collection
of average samples usually from the layers of O-
30 and 30-60 cm depths respectively, while from
the layers of 0-20 and 20-40 cm depths in the
case of berries). Planned fruit and vineyards were
mainly located in the South Great Plain region,
mainly in Bacs-Kiskun County. The test sample
number was very significant for each parameter
between 2100 and 2580 for each parameter.
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Analytical testing methods were made in the Soil
and Plant Testing Laboratory of Faculty. Analysis
of all the examined parameters was based on

certified methods, detailed in the laboratory
certificate. =~ The number of accreditation
documents of the Soil and Plant Testing

Laboratory was NAT-1-1548 / 2007 / 2011 or
NAH-1-1548 / 2015. During the examination
period the laboratory continuously performed its
accredited activity.

The presentation of our results is limited to the
laboratory testing of vineyards.

From the physical characteristics, the pH was
determined by potentiometry and electrical
conductivity (EC value) by conductometry using
laboratory instruments (Orion Star, HACH Lange).
PH was measured in aqueous and in 1 mol/dm3
potassium chloride solution as well. Soil plasticity
was estimated on the base of the so called Arany
plasticity by volumetric method [6, 7]. Water-
soluble salt content was estimated on the base of
electrical conductivity of the soil, filled up with
water. The calcium-carbonate content was
determined by a calcimeter volumetrically, and
humus content was determined by
spectrophotometric way after destruction by
potassium dichromate/sulphuric acid. The nutrient
contents were determined by ICP-OES
spectrometry.

Our results were statistically evaluated by SPSS
13.0 for Windows and Microsoft Office Excel
programs. Average levels, standard deviation and
statistically significant differences were estimated.
We determined the occurrence of risk values, and
Pearson correlation analysis [6] was used to
reveal the correlations between the examined
parameters. Essential relationships  were
determined at 5%, 1% and 0.1% significance
level.

Results and Discussions

Soil samples were processed continuously upon
arrival, throughout the investigation period. The
presentation of our results is limited to the
laboratory testing of vineyards. The average pH of
the samples was in the slightly alkaline range
(Figure 1). PH values did not show significant
variance. The difference between the pH
measured in aqueous and 1 mol/dm3 potassium
chloride solution soil suspension was not
significant, about 0.29 on average. It suggests
that the hidden acidity of the soil of the areas
affected by vineyards was small. Standard
deviation of the pH (KCI) was higher than that of
the aqueous pH.

A simple and fast method for characterizing the
physical characteristic of the soil is the
determination of the so called Arany plasticity
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number. This method was characterized by a
Hungarian soil scientist and well characterizes the
soil texture and softness. On the basis of our
results, a significant part of the soils seemed to be
sand, representing 75.4% of the samples (KA 25-
30). Sandy loam soil was 23.2% of the samples
(KA 31-37), the ratio of the more loam, loamy clay
and clay type samples did not reach 5%. The
distribution of the soil plasicity is shown in detail in
Figure 2.
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Fig. 1. Average values, standard deviation and
indication of the lowest and the highest values
of pH in the soil samples

Fig. 2. Distribution of the plasticity of the soil
samples estimated by Arany plasticity number
on the base of the frequency of the occurrence

Water-soluble total salt content was low in usual.
About three quarters (72.7%) of the samples did
not reach 0.02 m/m% soluble salt content. This
result reflects the low salt content of the sandy
soils of the inter Danube-Tisza region, which in
many cases is coupled with a poor supply of
nutrients. However, since the grape is not a
nutrient-demanding plant, it is well grown on these
soils. Furthermore a significant part of the
vineyards is located in this region of the country
[6, 7].

The relationship between the individual physical
parameters was examined in detail. The pH of
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water and KCI showed a very strong relationship
(r = 0.84, p <0.001, 0.1% level). Regarding the
other parameters, obviously as a result of the
large sample size, we got very strong correlations.
Both aqueous and KCI pH were in negative
correlation with Arany plasticity and water-soluble
salt content, at a level of significance of 0.1%, (in
all cases reaching a level of significance of 0.1%).
The results show that increased acidification of
our soil can increase the soluble salt content and
saline content and vice versa [8].
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Fig. 3. Water-soluble salt content of the soil
samples presented in frequency basis

According to the 90/2008 Decree of the Ministry of
Agriculture detailed regulation of the pre-
installation soil protection plan exists, the
occurrence of the hazardous test parameters was
also investigated in our study. Regarding aqueous
pH, 1.76% of the samples showed a risk of high
pH (> 8.80), whereas low pH did not occurred in
our samples (Table 1).

Table 1.
Risk limits for test parameters and percentage

occurrence of the hazardous values

. s . Frequency of
Test type Unit Risk limit prevalence %
pH (H20) - >8.80 1.72
pH (H20) - <5.50 0.00
Water
soluble salt | m/m% >0.15 0.00
content

The water-soluble salt content in our samples was
far below the risk limit, so there was no risk of
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installation in regarding this parameter. Extremely
high pH (H20) level appeared in barely 2% of the
soils.

Conclusions

A significant part of the plantations was the
planting of grapes during the period under
examination, which is a traditionally cultivated
horticultural sector in the southern part of the
Danube-Tisza Interfluve. Between 2009 and 2013,
grape planting accounted for 83.6% of plantations
[9]. This paper presents a general description of
the soils of plantations to be planted. The value of
our work is that processing and reporting of such
studies which have not taken place in this region
nowadays. Our work processed more than 2000
soil samples. In this study, we performed the
partial physical characterization of the samples
studied in the period 2009-2015.

The normal renewal of the old vineyards is
necessary and creating new plantations is also
granted as a part of rural development and
agricultural in our region. The technological
development, modernization and the sustainable
development of rural economy in this territory is
may also be granted. In the Danube-Tisza
Interfluve, physical quality and chemical
composition of the soils and the underlying rocks
have a wide variety. Making soil physical tests
and the required analysis of the test results help
the farmers work efficiently and contribute to the
realization of economical and environmentally
friendly activities.

Laboratory soil tests of the planned plantations
showed moderately alkaline pH and low soluble
salt content. The risk of planting is not caused by
the above parameters.

Soil pH showed a very close negative relationship
with salinity and plasticity.

We evaluated the analysis of some of the sail
main physical parameters; detailed results of
other physical and chemical soil tests will be
shown in other papers. We are on continuing the
studies and providing a more detailed and
comprehensive analysis of the data in our
accredited Soil and Plant Testing Laboratory.
Subsequent studies are suggested to make
further subgroups of soil samples regarding areas,
sampling types and depths.

By our study we emphasize that the quality of soil
should be controlled before planting, and regularly
monitored at least every five years thereafter. In
this way we can get information on the nutrient kit
that can be achieved for plants [10]. It is of
particular importance to carry out tests on sandy
soils, where the nutrient kit may change rapidly.
Nutrients can easily be washed out of the roots
zone on sandy soils with precipitation and
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irrigation. The use of waters from different origin is
also essential in the cultivation. The use of
inadequate quality sprinkling water sources and
the pollution of water should be avoided [11]. As
we have shown in several studies, the
assessment of the quality of irrigation water is
indispensable for modern gardening and
agricultural production [3, 12]. Compliance with
these viewpoints will help the sustainable
development of the rural economy.
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