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Chemical and physical properties of the Albic luvisols from Albota-Pitești
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Abstract. Luvisols extend over 500 to 600 million hectares world-wide, for the greater part in temperate regions such as west/central Russia, the USA and
Europe but also in the Mediterranean and in Southern Australia WRBSR (1998). In Romania, Luvisols occupy an area of over 4.2 million hectares. Luvisols are
characterized with a textural contrast between A and B horizon – the Ea horizon has less clay than the Bt horizon. This difference in clay content between the
two horizons is due to the physical transfer of clay (termed lessivage) from the Ea (eluvial) to the Bt (illuvial) horizon by vertically draining soil water. The aim of
the research was to identify the main limiting factors of Albic luvisols from the North Romanian Plain area for agricultural production. Physical and chemical
parameters of soil in the studied area were determined. The analysis has identified a number of negative factors which require the application of measures for
improvement. For instance: high clay content, very acidic soil reaction, low nutrient availability due to high aluminum content, low total porosity and very low
permeability to water often leads to stagnation of water on the surface in slightly depression areas. Albic luvisols from the North Romanian Plain area are
characterized with low fertility and require urgent improvement measures.

Keywords: albic luvisols, clay, soil reaction, improvement measures

Introduction
In Romania Luvisols are spread in hills and plateau areas,
occupying large areas in Subcarpathian, Suceava Plateau,
Târnavelor and Getic Plateau, Oaș, Baia Mare, Făgăraș, Brașov,
Haţeg depressions and in the north of the Romanian Plain and
Someș Plain. The climatic conditions which formed luvisols are
characterized by average annual temperature of 6 – 9°C and
average rainfall between 600–900 mm which exceeds
evapotranspiration, which is less than 600 mm (Mihalache et al.,
2008; Florea et al., 2012). The natural vegetation is composed of oak
forests (Q. petraea) and beech (Q. sylvatica) pure or mixed (holm
with oak or beech with fir trees) and herbaceous vegetation
represented generally by acidophilous species (Poa nemoralis,
Luzula albida, Genista tinctoria, Deschampsia flexuosa etc.). Parent
materials are varied and consist of sedimentary rocks: clays,
sandstones, conglomerates and sands that are poor basic elements
or materials resulting from weathering and alteration processes of
volcanic and metamorphic rocks.
The dominant characteristic of Luvisols is their argic illuviation
horizon formed by translocation of clay from the surface soil to the
depth of accumulation. The process comprises three essential
phases:
· Mobilization of clay in the surface soil;
· Transport of clay to the accumulation horizon;
· Immobilization of transported clay.
Another important characteristic of Luvisols is the textural
differention in the profile showing a surface horizon depleted in clay
and an accumulation of clay in a subsurface horizon. The soils are
characterized by moderate to high activity clays and a low aluminum
saturation. They are known as soils lessivés in France,
Parabraunerde in Germany, pseudo-podzolic soils in Russia, grey* e-mail: mihalachemircea@yahoo.com
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brown podzolic soils in earlier USA terminology, Alfisols in USDA Soil
Taxonomy and Luvisols in FAO clasification WRBSR (1998).
Due to the unfavorable physical, chemical and biological soil
properties of that soil type (Manea et al., 2009; Toncea et al., 2015)
more detailed evaluation of soil properties and recomendation for a
complex of agro-meliorative practices, soil management type for
improvement of the soil fertility are required.
The aim of the research was to identify the main limiting factors
of Albic luvisols from the North Romanian Plain in the Albota-Pitești
area for agricultural production.

Material and methods
The research was conducted in 2014 on land which is used as
pasture in the Northern part of the Romanian Plain in the AlbotaPitești area, where the dominant soil type is Albic luvisols (Figure 1).
Pitești is situated 280 metres above sea level, on terraces formed by
the Argeș, and belongs to the southernmost section of the Getic
Plateau (an area of foothills leading up to the Southern Carpathians).
The Plateau is at its narrowest in the Pitești area, where it only
reaches 30 km in width, as opposed to the 70 – 80 km on average.
The city has access to a piedmont plain, known as Câmpia Piteștilor
("Pitești Plain") and is characterized by water meadows (Ghinea.,
1988). Both undisturbed soil samples using metallic cylinders (100
3
cm volume) and disturbed soil samples were taken from the same
depths in plastic bags on order to determine the main physical and
chemical properties from each soil horizon (Figure 2).
The following soil parameters were measured: pH (H2O) by
potentiometric method; organic C by Walkley-Black method; total N
by the Kjeldahl method (Gerhardt Vapodest automatic analyzer);
mobile P and K (Egner Riehm Domingo method); total Cd, Co, Cu,

Figure 1. A
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Figure 2. A

Pb, Mn, Ni, Cr and Zn content by microwave digestion followed by
determination using AAS (Thermo Scientific AA Spectrometer,
Flame/Furnace). Organic carbon and estimate of organic matter
content, analysed by the Walkley-Black Method, modified by
Gogoa (Ilie et al., 2013). Soil penetration resistance was
determined with Pentrologger device, soil texture by sedimentation
by ubiena pipette. Saturated hydraulic conductivity was
determined from hydraulic experiments using Darcy s law. The total
porosity, aeration porosity, bulk density, base saturation degree, field
water capacity (FC), wilting coefficient (WC), total soil water storage
capacity (TWC), were determined by calculation (according to the
soil survey methodology – ICPA (1987).
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from Albota are presented in the following tables. Soil clay content
increases with depth, in surface horizon it is 27.3% and in the argic B
horizon the clay content doubles, from 44.9 to 48.9%. The high
amount of clay determines unfavorable aeration and hydric
conditions and adversely affect physical properties. The bulk density
of the soil increases with the depth from 1.22 g/cm3 in the surface
horizon and more than 1.50 g/cm3 in argic B horizon.
With increasing soil bulk density values total porosity decreases
which can be a limiting factor for the development of the root system
of cultivated plants. The high amount of clay causes very low
aeration porosity. Very low permeability of water at depths greater
than 30 cm determined a prolonged stagnation of rain water and
stagnic processes during periods with high rainfall. The holding
water capacity shows medium values (23.9 to 25.9 %g/g), wilting
coefficient is high (6.2 to 18.2%w/w) and total water capacity values
are high to very high (30.6 to 44.2%/g/g). Albic luvisols is compacted
soil, with insufficient aeration, with a high clay content which induces
strong compactness and poor water circulation on the profile, while

Results and discussion

Table 1.
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Horizon
Ao
Ea
EB
BE
Bt1w
Bt2

Depth, CaCO3, Al,
Nt,
cm
% mg/kg %
0-27
68.5 0.10
27-36
0.07
36-44
44-52
0.07
52-67
67-100 traces
-

PAL,
KAL,
mg/kg mg/kg
57
13.1 48.1
67
11.9
5
73
4
9.3
C/N

PAL – available phosphorus; KAL – available potassium;
(AL – extractable in lactate-acetate)

having low fertility, pronounced acidity with high content of aluminum
in the surface horizon (68.5 mg/kg). The high Al content is due to
strongly acidic soil reaction (Table 2). Thus, the studied soil types in
that region are characterized with low fertility and unfavorable
conditions for plant nutrition.
The compaction of soil affects adversely nearly all properties
and functions of the soil, physical, chemical and biological
(Hakansson et al., 1988; Whalley et al.,1995). It alters its structure by
crushing aggregates or combining them into larger units, increases
its bulk density and decreases the number of coarser pores (e.g.
Wolkowski,1990; Horn et al., 1995; Richard et al.,1999; Needham et
al., 2004; Delgado et al., 2007). These changes lead to reduced
permeability of water and air (Douglas et al., 1998; Mooney and
Nipattasuk, 2003), increased surface runoff, erosion (SchackKirchner et al., 2007).

The Cr content in the surface soil horizon was 19 mg/kg, Mn –
500 mg/kg and 48 mg/kg of Zn, which is within the normal range of
the soil, below the maximum allowable limits: Cr – 30 mg/kg, Mn –
900 mg/kg and Zn – 100 mg/kg (Figure 3).
The content of Cd in the soil surface horizon is 0.11 mg/kg to the
maximum content of soil – 1 mg/kg Cd. The other heavy metals are
also less than the maximum allowable limits, for excample: Co – 15
mg/kg, Cu – 20 mg/kg, Ni – 20 mg/kg and Pb – 20 mg/kg (Figure 4).
The low base saturation degree, parent material with acid
character caused strong acidic soil reaction in the surface horizon,
pH=4.67 (Figure 5), which requires the application of lime
melioration to improve soil acid reaction.
The base saturation degree is very low on the surface horizon of
6
5
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Figure 5. Variation of soil reaction on soil profile
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Table 2. Chemical characteristics of Albic luvisols from
Albota-Pitești
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Figure 6. Base saturation degree of Albic luvisols

Figure 3. The content of Cr, Mn and Zn in the surface
horizon of Albic luvisols
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Figure 4. The content of Cd, Co, Cu, Ni and Pb in
the surface horizon of Albic luvisols
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Figure 7. The organic matter content of Albic luvisols

albic luvisols (55.4%) due to leaching of clay, acidic soil reaction and
the lack of calcium carbonate on the soil profile (Figure 6).
The organic matter content is generally low, having values less
than 1%. The studied land used as pasture presents humus content
of 1.57% at the surface horizon and 0.75% at a depth of 27 cm
(Figure 7). The low organic matter content requires the application of
organic fertilizers to increase soil organic matter content and nutrient
and also to improve hydrophysical soil properties.
Organic matter retains soil water thus helping soil to rebound
against compaction. Maintaining an adequate amount of organic
matter in the soil stabilizes soil structure and makes it more resistant
to degradation (Cochrane and Aylmore, 1994; Thomas et al., 1996)
and decreases bulk density and soil strength (Sparovek et al., 1999;
Carter, 2002).

Conclusions
The Albic luvisols from the North Romanian Plain in the AlbotaPitești area are characterized with low soil fertility: the low base
saturation degree which has negative properties for most crop
plants; high clay content of over 40% in argic B horizon causes
negative aeration and hydric conditions and increased compaction
with depth; the clay texture causes stagnation of water in wet periods
in the first argic B horizon; soil compaction is widespread and with
current trends its incidence is likely to increase. The principal harm is
caused by a reduction in the permeability of the soil to water, air and
roots.
Soil amelioration through the application of lime is
recommended to improve the strongly acidic soil reaction and
manure and mineral fertilizer application to improve soil nutrient
supply. Plant or animal organic matter from external sources is also
important to decrease soil bulk density and acting as a buffer
preventing or lessening the transmission of compaction to subsoil
from external loads acting on the topsoil. Deep soil tilling to improve
aeration and hydric conditions, and remove the water excess is also
recommended.
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