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ASSESSEMENT OF SOIL QUALITY THROUGH PHYSICAL
AND CHEMICAL ANALYSES

Claudia lonela TARCEA?, Daniela loana STEFAN? Andreea TURCANU?®*"
Ecaterina MATEI*, Andra PREDESCU®, George COMANS®, Cristian
PREDESCU’

This paper presents the results of the soil quality collected in Romania,
Dambovita district. Soil analyses were performed for 7 soil samples, used for
rapeseed and wheat crops, and 2 soil samples from an arid area. Since the physical
and chemical properties influence the crop yield, for all soil samples the following
analyses were determined: pH, conductivity, and quantity of elements, including
nutrients. In this context, the results show an acidic capacity of soil (pH between
4.74-7.03), low values of electrical conductivity (EC) (159-608) as a measure of the
salinity of soil and a significant concentration of Fe, Ca, K, Mg, Na and Zn.
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1. Introduction

Soil is one of the three environmental factors, being the link between the
biosphere and the lithosphere, having a key role for the environment and for
agriculture. Knowing that soil is a major source of nutrients needed for
sustainable plant production, it is very important to understand the interactions
between nutrients-soil-plants [1, 2]. Thus, an important factor in nutrient
management and environmental assessment is soil analysis, which provides
essential information about its characterization and fertility [3]. Soil
characterization contains information about pH, texture, percentage of organic
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matter and salinity as electroconductivity, while fertility includes information
about the nutrients available to the plant. Soils are usually analyzed for primary
nutrients such as nitrogen (N), phosphorus (P) and potassium (K), primary cations
such as magnesium and calcium (Mg and Ca) and micronutrients such as zinc,
manganese, chlorine and copper (Zn, Mn, Cl, Cu) [4, 5]. Because soils are defined
as nutrient-poor soils or soils that have a sufficient amount of nutrients but can be
removed at harvest fertility plays an important role in its nutrient enrichment [6].
According to Marianna Makadi, a new method of enriching the soil with nutrients
takes place through the use of digestate [7]. Thus, it is considered to be a new
source of nutrients. Digestate is the material left after the anaerobic digestion of a
biodegradable raw material and can be used as a fertilizer for plants [8, 9].
Specifically, anaerobic digestion (AD) is a biological process that transforms
organic matter into two final products: the desired product (biogas) and a solid-
liquid by-product (digested) [10]. According to studies, it has been observed that
the use of digestate increases the content of macro and microelements in soil and
plants, not having a negative effect on the soil [11].

One factor that can influence the absorption of nutrients in plants is pH.
Thus, according to RS Yost [12], when the soil pH is maintained at the
appropriate level, the availability of plant nutrients is optimized, the solubility of
toxic elements is minimized and the beneficial organisms in the soil are the most
active

Therefore, taking into account the fact that the physical and chemical
properties influence the crop yield, this paper was designed to evaluate the quality
of the soil collected in Romania, Dambovita district, by performing a set of
analyses.

Study area

The agricultural farm is located central-southern area from Romania, in
Dambovita district, Racari city, Balteni village. The agricultural lands cover a
total area of 717 hectares, being divided into several fields on different areas. The
visual analysis of the soil indicates a clay-sandy aspect (sand to loam), specific to
the plain area where it was found the presence of a gravel cover of variable
thickness over which loessoid or meadow deposits are located.
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Fig. 1. Farm location. Satellite view

Over time, the most fertile soils in the county were formed on these
deposits. The loess consists largely of fine sand and siliceous and clayed dust. The
located area is shown in the Fig.1.

2. Experimental section

Soil analyses were performed for a number of 9 soil samples. The
following samples were investigated:

-4 soil samples from rapeseed crop, at 0 and 30 cm height, from 2 different
areas (see Fig. 2);

-3 soil sample from wheat crop, from 3 different areas (see Fig. 3);

-2 soil samples from an arid area without crops during 2 years period (see
Fig. 4).
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Fig.2 Green area, soil from Fig.4 Yellow area, soil on an
rapeseed uncultivated agricultural land for
2 years

The processed soil samples were analyzed for the basic soil parameters:
nutrients, pH and electroconductivity in the UPB-ECOMET laboratory, Romania.

In order to establish pH and conductivity values of soil, a Consorte C862
benchtop conductivity/pH/DO meter was used. For pH analysis the procedure was
developed according to SR 1SO 10390:2015 [13]. Thus, an instrumental method
of routine pH measurements was applied, using a glass electrode in a 1: 5
suspension (volume fraction) of soil in water, after weighing of about 10 g of soil.
For determination of electric specific conductivity, according to SR 1SO
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11265+A1:1998 [14], an aqueous soil extract was used, in order to obtain a
specific value for electrolytes content as salinity indicator.

To determine the nutrient concentrations, the soil samples were dried,
homogenized, weighed and analyzed using the Tiger S8 XRF X-ray fluorescence
spectrometer. Each sample was analyzed through a small plastic cup covered with
mylar film and the concentration of the elements was expressed as an elementary
percentage.

3. Results

The results of all the relevant soil characteristics collected from Balteni
village are presented in Table 1. These values show an acidic capacity of soil (pH
in the range 4.74-7.03) and low values of electrical conductivity (EC) (159 — 608)
as a measure of the amount of salts in soil (salinity of soil). Low EC values
indicate a poor salinity of soil, according to Salimi et al., [15]. The XRF results
for the collected soil samples highlighted the existence of the following elements
Fe, Ca, K, Mg, Na and Zn present in the descending order of concentrations as
follows: Fe> K> Ca> Mg> Na> Zn. A critical role in the absorption and use of
macro and microelements essential for healthy plant growth depends on soil pH.

Table 1
pH and electroconductivity and nutrients values for soil samples
Sample | pH EC Observations* Elements (%6)
[uS/cm] Fe K Ca | Mg Na Zn
P1 5,91 207 Sllghtly_amdlg, non- 43 | 2.2 | 0.86 067 | 057 | 001
saline soil
P2 5,7 212 Moderate acid soil 414 | 2.11 | 0.97 | 0.57 | 0.56 -
P3 5,61 305 Moderate acid soil 437 | 22 | 0.85|0.67 | 0.53 | 0.01
P4 5,64 327 Moderate acid soil 4341216 | 0.85 | 0.66 | 0.5 -
P5 6,71 658 Slightly acidic soil 5411218 | 1.25| 0.83 | 0.32 | 0.02
with salts
P6 7,03 688 Slightly acidic soil 5.69 | 2.28 | 1.28 | 0.86 | 0.31 | 0.02
with salts

P7 6,85 680 Neutral soil withthe | 5.88 | 2.29 | 1.41 | 0.93 | 0.41 | 0.02
presence of salts

P8 4,74 167 Strongly acidic soil 44 1218 |0.62 | 063 | 047 | 0.01
P9 4,82 159 Strongly acidic soil 4291212 | 06 | 059 | 0.46 | 0.01

*The soil samples have sand to loam texture

According to Whitney, there is a relationship between conductivity and
degree of salinity, depending on texture soil [16]. Thus, for a sand to loam texture,
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the EC values are situated between 0 and 1.200 puS/cm for non-saline soils, values
that are corresponding for all investigated samples. It should be noted that some
valuable EC values were obtained for soil samples from the red area (P5, P6, P7)
highlighted in Table 1 with values over 600 puS/cm. In these samples the presence
of some important salts with nutrient role is higher in comparison with other
analyzed samples (P1, P2, P3, P4, P8 and P9).

Also, a critical role in the absorption and use of macro and microelements
essential for healthy plant growth depends on soil pH. Thus, the high content of
Ca, Mg and Fe are closely correlated with the almost neutral pH value of the
samples, indicating a balanced composition of the soil with nutrients (Ca, Mg, Fe)
that ensure its fertility and the possibility of plant growth [17]. More, the recorded
EC values suggest the formation of salts of these elements contributing to the ion
exchange capacity of the soil.

Generally, all soils contain water soluble salts which include essential nutrients
for plant growth, but on the other hand an excess of total soluble salts indicates a
saline soil that usually affect soil processes and productivity.

From this point of view the analyzed soil samples indicate a poor capacity
to store and hold cations and lose nutrients easier than silty and clayey soils. In
order to use this soil for agriculture it is compulsory a management strategy
development including nutrient use, fertility growing and productivity.

4. Conclusions

Soil quality in Romania was investigated through a set of analyses. The
results in the red zone (P5, P6 and P7) indicate neutral pH values, results that are
correlated with the values obtained for electroconductivity. Also, in soils where
the presence of the elements is high and the values of electroconductivity are high,
it suggests that in these areas agricultural crops can be further developed. As for
the other areas where the presence of the elements and the conductivity values are
low, they can be enriched with digestate and subsequently analyzed.
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