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FUNCTIONAL - GENETIC PROFILES, CONCEPTUAL
CONSIDERATIONS
GH. JIGAU

State University of Moldova
Keywords: pedogenesis, pedogenetic profiles, functional-genetic profiles

Abstract

In the development of the morpho functionality concept of the soil it is presented the idea
about functional-genetic profile which can be defined as integrated produce of the
interaction between pedogenetic regimes. The last one has the most decisive importance in
migration — accumulation and substances differentiation in pedogenesis.

INTRODUCTION

According to current conceptions, pedogenesis consists of several particular
processes which are more or less interrelated and supposed to be special profiles of
substances differentiation. Within these profiles, the horizons of substances
distribution not always coincide with genetic horizons.

The main factors that determine forming of soil profiles, in the meaning of
differentiation of parent material into genetic horizons are, primarily, the vertical
currents of substance and energy (descendent or ascendant - depending of the type
of pedogenesis and the seasonal, annual or multiannual dynamic) and, secondly,
the wvertical distribution of vivid substance (root system of plants, the
microorganisms, the soil fauna).

The structure of soil profile, or the character and consecutiveness of genetic
horizons, are specific for every soil type. In the genetic profiles, the genetic
horizons are in interaction, and therefore interrelated. This involves the idea of
intern pedogenetic ambiance, being materialized into functional - genetic profiles.

MATERIAL AND METHODS

Conceptual - methodological framework is based on the concept about structural -
functional hierarchy of the soil and on the hierarchy of pedogenetic process [1].

The soil, in terms of functional-genetic concept, appears as system of genetic
horizons and functional-genetic profiles. Furthermore, within the profile there is
distinguished two contours:
a) external materialized in vertical differentiation of substances and is
represented by succession of genetic horizons;
b) internal materialized in vertical differentiation of pedogenetic ambiance.
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Functional-genetic profiles denote the trend of evolution of pedogenetic process
and the share\quantum of some elementary processes during the profile.

Functional-genetic profiles involve one pedogenetic ambiance with different ranks
and degrees of activity and mobility of soil substances (organic, organic — mineral,
and mineral), but in the same time different forms of soil substances organization.

In terms of structural — functional concept of hierarchy of every hierarchical level it
define one functional — genetic type of profile (look in the next table).

Hierarchical level Functional — genetic profile

Tonic — molecular Profile of salts
Profile of carbonates

Elementary particle Profile of granulometry
Aggregate profile of pedoaggregates
Horizont Profile of settlement indices:
a) lacunar

b) of density

Within the functional-genetic profiles there are distinguished functional-genetic
horizons which are defined as particular junctions of geochemical barriers.

Profile of carbonates is integrated result of eluviation, migration - accumulation
and illuviation of carbonates. Therefore within it are distinguished three horizons:
carbonates - eluvial, carbonates- migrational and carbonates - illuvial. According to
the relations between this horizons, it distinguishes several types of carbonate
profiles:

1. Batieluvial - carbonates are leachate from pedogenetic active layer. Within
this carbonate profiles the balance of alkaline and alkaline - terros cations in
the upper segment is negative and this balance implies low decalcification
of soil adsorbtion complex. In the same time the decalcification is followed
by eluviation processes of nonsilicate forms of Fe and Al, as well as of the
argil.

2. Eluvial - carbonates are accumulated below the lower limit of humus
horizon. Within it, the balance of alkaline and alkaline — terros cations is
lightly unbalanced. The debasification processes of adsorbtion complex, and
the mobilization — eluviation processes of colloids are in early stages.

3. Mezoeluvial - carbonates are eluviated from humus- accumulative horizon
(A), but they are detected in the humus — cambic horizon (B). The balance of
alkaline and alkaline - terros cations is well- balanced. Here are not found
some signs which talk about the beginning of texture differentiation.
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4. Normal - carbonates are eluviated from humus- accumulative horizon (A)
and are detected in humus — transitive.

5. Incipient - eluvial, here the carbonates are detected in humus — accumulative
horizon (A). Their dynamics is determined by hydrothermal conditions. At
the pedological scale of the time, the balance of carbonates is easily
negative.

The batieluvial and eluvial profiles has unidirectional character on carbonates
eluviation, and on textural differentiation of the profile. The eluvial - moderate
profile implies partial restoration of carbonates balance, and stability of humus
layer. The normal and incipient - eluvial profiles favors one progressive
accumulation of the humus in the upper layer.

The soils with batieluvial/eluvial profiles of carbonates, are characterized with
extended humus layer (izohumic soils). The soils with normal and incipient -
eluvial profiles are characterized with moderate-thick humus layer.

Pedogenesis, unlike geogenesis, implies the humus accumulation, so the organic
profile appears as integrated index of pedogenesis at the elementary level particle.
The term of organic profile started to be important in pedologic researches in the
second half of last century [1, 2] and involves broader categories than the term of
the humus profile. In this respect, this term refers to all humus substances of the
soil including all mineral components of humic substances. Therefore the organic
profile can be defined as conexial succession of some homogeneous areas
(sections) of soil. Each of this areas are characterized with specific intensity of flux
and reflux processes and transmission (mineralization and humification) of organic
substances in pedogenesis [3, 4, 5, 6]. HepuaueBa M.U. divided the organic profile
of chernozems in two zones:

1) Superior (about 20 cm) within it predominates humification processes.

2) Inferior, during the general process of humification predominates migration

of its products.

In functioning of the soil - plant system, the superior zone (here are done the
transformation-humification processes) has a decisive role. This zone has
accumulative potential increased and practically ensure whole the soil profile with
humic substances. According to this, the physical and energy potential of this zone
is going to be maintained in permanence compared to inferior zone. Therefore, the
presence in permanence of fresh organic material in the soil, is the most important
condition of normal activity of the ecosystem both in natural regime as well as
agricultural regime.

Not less important is the transport function of superior zone of organic profile.
Mobile humic substances, represented by fulva acids, ensure descendant migration
of nitrogen, calcium, and other chemical elements, formed in the result of
mineralization of organic residue.
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In the inferior segment of the organic profile, the biophyl elements are transformed
in available forms and are assigned in new biogeochemical circuits (through the
descending currents of water or the root system).

Referring to carbonatic profile and organic profile, within genetic profile of
chernozem, the horizons of humus accumulation and carbonatic accumulation
(even if both are accumulative) are forming in different segments of the profile.
But instead, the horizon of humus accumulation overlap with the horizon eluvial —
carbonatic. With small deviations, the thickness of humus accumulation horizon
and eluvial - carbonatic horizon is almost identical, this allow as to say that both
horizons develops synchronous. The interesting point of this is that humus -
accumulative horizon, by biogeochemical aspect, represent the accumulation layer
of organic carbonat, while the eluvial - carbonativ represent the layer from where is
leaching the mineral carbon.

The structural aggregate composition of the soil is one distinctive feature of
pedogenesis, result of dynamic of the pedogenetic processes. Specially by structure
the soil differs by other bioroutinist systems.

The forming of solid organic - mineral substances, approached by concept of
hierarchy of pedogenetic process, constituted the beginning of the processes of
substances differentiation and the limit of pedogenesis and soil-formation [8]. Ped
formation has two phases:

a) aggregation

b) structuring
The aggregation implies multiple processes of soil substances coupling like
agglutination, coagulation etc.

The structuring implies multiple processes determine by expansion - contraction
and colloidal condensation, this gives for aggregates special features.

In this context, the pedoaggregat profile consist in ascending differentiation of
structural aggregate processes, materialized in different features and functions of
the peds (the form, size, density, porosity, specific area, capacity for water, etc.).

Indispensable of pedoagregatic profile is related the profile of settlement indices
with decisive role in the ecosystem functionality (and materialized in different
types of pedogenetic profiles).

CONCLUSIONS

1. The functional-genetic profiles represent the intern pedofunctional
framework of development, evolution and functionality of soil. It provides
one conceptual-applicative support of controlling the functional processes of
the soil in anthropic regime.
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Abstract

It was shown up that stagnic chernozems' genesis is conditioned by the clayey compound of
Pliocene's sedimentary rock where they were formed. The profile of humus of the soils
came into being as a result of a combination of contemporary and relict processes of soil
formation.

INTRODUCTION

The soil research at the 1:10000 scale, conducted by the “Nicolae Dimo” Institute
of Pedology, Agrochemistry and Soil Protection in the years 1996-2005 showed on
the interfluvial plain, at the absolute altitude 200-290 m in auto morph conditions
of pedogenesis, the original soil (endemic), gley in the bottom of the profile, called
chernozems stagnic [5]. In the previous system of Moldova’s soils classification [2]
and large-scale soil maps, these soils are not shown. The name "chernozems
stagnic" are the names of analogous soils from the systems FAO UNESCO soil
classification [4] and the World Reference Base for soil resources 2006 [7]. The
main purpose of the research was to study the conditions of stagnic chernozems
soil formation, genesis, area of distribution, characteristics, classification at lower
level, soil rating, and recommendation system for sustainable use.

MATERIAL AND METHODS

The information on distribution, genesis and characteristics the deep gley
chernozems stagnic was obtained based on data from field research carried out in
field, laboratory and office. In the field there were studied the profiles of
chernozems stagnic and parallel of the area of nearby zonal soils to compare values
and determine the characteristics of their potential agricultural production.
Research was conducted on key polygons representing a virtual square with sides
of 50 m. In the polygon 5 soil profiles were placed, the main one in the center and
four on a virtual square tops. Soil samples and laboratory work were performed
according to the classic methods. The office phase research results have been
collected, processed statistically and presented as tables, diagrams, maps. To
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determine the level of productivity of the soils on micro- polygons located near the
soil profiles was made relying harvest crops sheaves method - evidence.

RESULTS AND DISCUSSION

In Moldova, special research to assess genesis, nomenclature and classification of
soils with deep gley horizons has not been performed. These soils are not placed in
the existing classification system and soil rating, their genetic and production
features are studied. On soil maps developed by the Institute for Land
Management, the areas within chernozems stagnic were included in zonal soil
areas. There is no evidence this soil taxon in the Romanian system of soil
taxonomy [6].

The gley properties of chernozems, formed as a result of the stagnation nature of
wetting, are used as diagnostic indices into the FAO UNESCO soil classification
[4] and the World Reference Base for soil resources 2006 [7]. These properties
concerns at the soil material continuously or periodically, are saturated with water
and show signs rain account of the reduction and segregation of iron and have a
specific color of gley stagnation — marble of structural aggregates surface.

Pedogenesis of chernozems stagnic is largely determined by the texture of the rock
parental clay [5]. According to the geological research at the end of Pliocene,
territory of central and southern Moldova continental climate regime is established;
the alluvial plain is formed of sedimentary rocks that consist largely of altered clay
deposits of lakes and marshes with low water.

In late Pliocene and early Pleistocene gradual lifting of the territory is noted, either
the river dividing the two major classes. The Pleistocene tectonic movements are
amplified, they form the Central Moldavian Plateau, incurred the hydrographic
contemporary [1]. As a result, alluvial deposits - the Pliocene lake are preserved
today only on the highest areas of relief to absolute altitude 200-290 m [3].

These rocks are compact clay, have composition chlorito-montmorillonito-
hydromicaceous and are situated directly on Sarmatia deposits, formed of
limestone material altered. Properties of soils investigated stagnic condition is
correlated with soil water saturation in one or more layers (horizons) in the first
200 cm of land area. Saturation zone consists of water suspended from a relatively
impermeable layer of clay Pliocene and present events gley processes.

In the field, in most cases, chernozems areas are adjacent to areas stagnate clay
chernozems may coarse textured area - clay or clay-sand, located at higher altitudes
than the elements of relief as banks. This data the origin of alluvial-lake deposits
that formed this land.

Physical characteristics. The most common profile type of chernozems stagnic is
characterized by Ahp-Ah-ABh-Bhkg-Gk-Cgk-CRgk. The average data on the soil
texture investigated are shown in Table 1.
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Table 1
Physical characteristics of chernozems stagnic on arable polygon

Horizon Fractions Hygroscqplaty Density Bul.k Tota.l
coefficient density porosity
and depth,
<0.001 | <0.01 3
cm % glg g/cm JovIv
mm mm
Ahp 0-10 51.9 71.3 11.9 2.63 1.14 56.7
Ahp  10-30 51.9 71.3 11.9 2.63 1.28 51.3
Ahk  30-52 51.9 79.1 12.1 2.66 1.36 48.6
ABh 52-74 52.9 80.1 11.3 2.68 1.47 45.2
Bhkg 74-96 53.8 80.7 10.4 2.71 1.53 43.6
Gk 96-106 55.9 81.7 9.8 2.72 1.61 41.0
Ckg 106-180 56.8 79.0 10.1 2.73 1.54 43.6
CRkg180-200 20.6 30.8 43 2.74 1.42 48.2

The data confirms that the natural clay content in soils investigated range from
77% to 82% and clay - from 52% to 56%. The parent material with such high
percentage of clay can be formed only if its underwater alteration in the climate
warm.

The granulometric composition of parent material confirms its origin alluvial-lake
in late Pliocene. It is necessary to attribute warned clay observed in field in the
cutting of profiles. The boulders of clay removed from the wet land area, the drying
under the action of sunlight is covered with cracks and crumbles into small
aggregates.

Acquiring parental material to auto crumb contrasting temperature conditions and
wetting ensure spring glomerular structure with small aggregates and a fluffy state
of arable layer of chernozems stalled.

Literature [3, 4] often indicates that soils with high clay soils are compact. Case
studies show that not all processes can be assessed by compaction high clay
content in soil. According to Table 1 chernozems stagnic, as clay, is characterized
by high levels of hygroscopic coefficient within 10-12%. So, in the soil, water
reserves are largely inaccessible for plants.

The density of the soil material varies from 2.63-2.68 g/cm? in humus horizons to

2.71-2.73 g/cm? in deep gley clay stratum. Low density compared surface horizons
of these soils is due to high humus content.

An integrated index of soil physical quality condition is bulk density.
The values of this indicator for soil profiles investigated early spring ranges from
1.00-1.15 g/cm?3 in 0-10 cm layer of arable chernozems stagnic to 1.50-1.55 g/cm? gley

18



parental rock. Total porosity, while, in early spring is very high for arable layer of
these soils and underlying small gley layers. The arable layer of chernozems
stagnic is characterized by favorable natural features and horizon gley underlying —
with adverse physical features. In early spring, this soil layer can be found as too
awful and so, after a seed is necessary to roller the soil requires easy.
Chemical characteristics. Data on chemical characteristics of soils are
presented in Table 2. The soils studied are characterized by neutral reaction
from the surface horizons (pH 7.1-7.3) and underlying horizons weak alkali
(pH 7.8 to 8.3). In gley horizons there is a trend towards a slightly more
alkaline reaction than in adjacent horizons.

Table 2

Chemical characteristics of chernozems stagnic on arable polygon

Horizon and CaCO; | Humus | N total P,0s | K,0

depth, pH C:N

cm % g/100 g soil
Ahp  0-30 7.0 0 4.56 0.265 10.0 2.0 38
Ahk  30-52 7.5 4.7 3.78 0.202 10.8 0.9 22
ABh  52-74 7.8 7.6 2.94 - - - -
Bhgk  74-96 8.0 13.5 1.67 - - - -
Gk  96-106 8.2 22.0 0.76 - - - -
Cgk 106-180 8.0 7.4 0.33 - - - -
CRkg 180-200 | 7.8 32.2 0.07 - - - -

Horizons of the area are stagnate chernozems non carbonate or weak carbonate.
The maximum contents of carbon gley characteristic horizons of altered rocks and
rolling limestone, clay outlined below. The investigated soils are rich in mobile
potassium (30-60 mg/100 g soil) and total phosphorus poor (0.09-0.11% in the
arable layer and the rock parental 0.05-0.06%) and mobile forms (0.9 to
2.0 mg/100 g soil). The content of humus in chernozems stagnic is equal to 4-5%
in Ahp, 3-4% in Ah non arable, 2-3% in Bh1 and 1-2% in Bh2.

Profile humus ends rather abruptly, but in practice the horizon below non humus
meets black humus “languages”, formats the result of mechanical flow of humus
material on cracks in horizons above. Humus horizons aggregates are characterized
by a characteristic gloss anthracite coal. Report C:N in the humus layer is 10-11 for
arable and 12-14 for the middle of the humus profile. Increase value ratio C:N
shows the carbonization of humus in the middle of humus profiles, which is
probably underwater ancient origin.
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Generally chernozems stall is characterized by chemical features favorable for
plant growth.

The formation of excess moisture in the bottom of the profile chernozems stagnic,
as mentioned, is subject to their texture. The cold period of the year rose loamy soil
moisture profile gradually approaches or reaches its full capacity of water. In hot
water by the evaporative loss in clay soils are not high.

Following low speed of movement of water to the surface profile fine-textured
soils, evaporation leads to loss of water only from their upper (0-50 cm). Drying
clay leads to the emergence of large cracks (3-7 cm). Fissures have a great
importance in the genesis and fluid regime of chernozems stalled. In summer,
during heavy rains, water flows through cracks in the surface, which favors
maintaining permanent excess water at the bottom of their profile. Also the cracks
(especially in dry years, the fissures s are wide and deep) at the bottom of soil
profile penetrates (stream) humus material at the top, leading to the formation of a
transitional horizon glossaries tongue humus mass parent gley material. So, but in
recent precipitation and temperature conditions of Moldova's heavy clay soils
permeable, located on the flat and slopes, is characterized by a stagnant fluid
system at the bottom of the profile.

CONCLUSIONS

1. Pedogenesis chernozems stagnic is determined by texture chernozems clay
alluvial deposits-lake formed in the late Pliocene, which were currently
stored only on the highest areas altitude relief (200-290 m).

2. Diagnostic horizons in profile of chernozems stagnogleic is formed in the
bio accumulative layer in an environment where the soil conditions much of
the year are saturated and stagnant water accumulated from precipitation.

3. Stagnogleic horizon is pronounced and is characterized by a massive
accumulation of carbonates as bieloglasca, greenish-yellow in the Pliocene
clay horizon is weaker gley and situated on limestone rocks eluvia compact.

4. In the analysis of the morph-metric indices and profiles investigated was
established that humus horizon thickness of these soils vary within very
large 40-60 cm to 90-150 cm and differ by a characteristic bright black
anthracite given faces aggregates.

5. Chernozems have a fertility potential, but not always give adequate results
due to faulty aero-hydro regime in years because of rainfall or problem with
their work in autumn dry years (arable layer structure in blocks). Tillage is
recommended to chernozems stagnic out only to soil moisture adequate
physical maturity.
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6. In years when these soils are dry in spring, as a result of high water field
capacity, is drought tolerant, but if drought is prolonged in summer, as well
spring crop harvest may be lost.

7. In terms of risk, chernozems stagnic are suitable: first, the perennial herbs,
apple and plum orchards if gley horizon is located deeper than 70-80cm,
secondly - for winter cereals, in the third-hoeing crops.

8. In years when the harvest regime hydro-technical normal crops on such land
at least is different from the soil zone and is only 10-15 per cent or less.

9. Note average creditworthiness of chernozems stagnate, their level of
productivity as determined by the method sheaves-sample is about 85 points.
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Abstract

A study was conducted to investigate the content of humus and trace elements (Cu, Zn, Co,
Ni) in soil of catena with Calcareous (Carbonatic) Chernozems. The data obtained use as
materials eroded from soils surface indicators of losses. The humus losses in eroded
Chernozems are 52%, the losses of trace elements are 33-35%.

INTRODUCTION

The Calcareous (Carbonatics) Chernozems in The Republic of Moldova are about
44% from total soil surfaces (1). On the catenae with Calcareous Chernozems there
is soil pollution by erosion, by excess or deficiency of plant nutrients, by
compaction. These soils are most vulnerable to erosion processes. The losses of
humus, macro and microelements in agricultural soils on the slope are very
considerable and become an ecological problem for agricultural production. The
investigation on this research field was the development to verify the content of
trace microelements accessible for agricultural plants and to determine the total
forms in biogeochemical aims. This article presents the data that confirm soil
pollution by erosion, the losses of humus, carbonates and the total and mobile
forms of Cu, Zn, Co and Ni in the Calcareous Chernozems on the catena.

MATERIAL AND METHODS

The soil investigations are Calcareous Chernozems on the catena with all types of
erosion: non eroded, weakly eroded, moderately and strongly eroded and deluvial
(accumulative) soil. The catenaries’ soils are presented by the sequence of soils
with an approximate age, formed on the same parental material in similar climatic
conditions, but having different characteristics depending on the relief variety. The
present paper shows the most representative soils: Chernozems non eroded (on the
slope top - inter stream), strongly eroded (on the slope bottom) and deluvial soils in
depression. The soil samples were collected from all the genetic horizons. The
trace elements in soil samples were determined by an atomic absorption
spectrophotometer - AAS1. The total forms of microelements were determined by
classic methods of desegregation with hydrofluoric acid in combination with
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sulfuric acid. The mobile and accessible forms were determined in CH;COONH,
solution - pH=4.8.

RESULTS AND DISCUSSION

The microelements accumulation in humus horizons is the result of different
factors influence. However, in the first, their concentration in these horizons is the
result of bioaccumulation and actual anthropogenic pressing. The content of humus
in eroded soils was in direct dependence on the soil erosion degree. In the non
eroded soil, the humus content in the layer of 0-10 cm of soil has 3.84%, in the
strongly eroded soil this content was 1.85% (Figure 1).

3.84

No eroded
Weakly eroded

Moderate eroded
Strongly eroded
Diluvial soil 2

Om 008 .

Diluvial soil 2

Fig. 1. Humus content in the Chernozems of catena, 0-10 cm

The loss of organic substances by erosion was 52%. In the deluvial soils, the
content of humus had the stratification character of accumulation in superficial
stratum, which depended on erosion manifestation. The content of humus was
washed from the slope and deposited in the valley down. In the deluvial soil, the
content of organic mater was the same as in non eroded soils - about 3%. In the
Chernozems from the slope, the content of carbonates was changed considerably.
In non eroded soils, its content was about 1% in the arable stratum (0-30 cm), but
in the strongly eroded Chernozems - 7%, with a large values in depth - 11%.

Copper The total forms of trace elements included all the chemical forms from
soils, including: accessible for plants, actual inaccessible for plants. The
distribution of Cu in soils was conditioned by the following factors: parental rocks
(material), soil genesis and erosion process. The accumulation of Cu in the humus
horizons depends on the intensity of bioaccumulation and anthropogenesis (3). The
total forms of Cu in the humus layer of Chernozems without eroded was less under
average level for Chernozems of Moldova (34.6 mg/kg) - 22.7 mg/kg, in strongly
eroded Chernozems - 14.7 mg/kg. The losses of total forms Cu in eroded soil were
35% (Table 1).

23



Table 1

Content of total and mobile forms of trace elements in Chernozems on the
catena, mg/kg /% from total forms

Horizon Cu Zn Co Ni
andc(:zpth, total | mobile | total | mobile | total | mobile | total | mobile
Calcareous Chernozem - non eroded
0’_*50 227 % 76.4 % 21,0 % 48.9 %
20A2 0 18.4 % 55.5 ﬁ 17,5 % 50.0 %
4 01_3]h] 0 14.1 % 27.8 ]% 15,0 % 54.1 ]6?2
. 15? 40 16.2 % 39.3 ﬁ 15,0 % 56.0 160%)7
| 40(_:200 17.0 16_14:) 48.1 ﬁ 19,5 % 56.7 ﬁ
Calcareous Chernozem strongly eroded
01?5 ) 14.7 £ 52.7 i 17.3 % 83.5 gfg
2(1)32 0 14.8 £ 48.8 ﬁ 16.9 % 72.6 %
452 0 13.7 % 47.9 ﬁ 14.6 % 75.0 %
6 (f]] 10 12.6 % 67.7 % 14.3 % 69.6 g
110C-2160 11.6 £ 42.2 ;_? 11.7 % 90.6 %
Deluvial Calcareous Soil
OT7 13.5 % 313 142_08 19.7 % 41.0 152_02

72 9 16.2 é_(z) 51.5 ﬁ 13.2 03—4(;) 49.5
| 91113 0 18.6 ﬁ 44.0 151_(1‘ 10.9 % 54.3 3_(7)
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33; 5 14.5 £ 49.0 ]LOZ 10.2 % 53.3 ﬁ
4 5\_]5 6 16.3 % 36.3 153_08 10.7 % 46.2 %
56\29 19.1 % 41.2 ﬁ 10.5 % 454 %
6 9ﬁ 00 20.6 % 43.7 ;L(z) 19.9 % 429 152_58
| ng 30 204 % 49.7 ﬁ 11.0 % 47.7 150_05
13(])3_11 60 19.3 % 49.6 ﬁ 11.0 % 48.8 %
I 6(1)3—i 20 20.2 £ 32.6 ]% 11.7 % 47.9 lsTi
) 2(1)3_:; 50 18.1 £ 42.6 z_; 12.0 % 54.0 471_2
) 5]?)_C2k8 0 174 % 41.3 S_g 11.5 % 44.5 g
) 80C—14(1 30 13.7 % 38.2 ]4?; 11.3 % 45.2 z_i

The content of Cu depended on the value of humus, the Cu was accumulated in
organic matter. In the strongly eroded soil, the content of Cu in surface horizon (0-
20 cm) was 14.7 mg/kg. In the deluvial soil, the accumulation of total Cu was less
obvious. In I-VI stratums, the content of Cu was 13.5-19.1 mg/kg. In the covering
soil, the content of total Cu was kept at the non eroded level - 20 mg/kg. Total Cu
did not have accumulation varieties in depth of horizons B, BC, C of eroded soil.

The concentration of mobile and accessible forms of Cu was in limits 3-9% from
total forms. In non eroded soil, these forms had less size in humus horizon — 0.65
mg/kg (2.9%). In depth the concentration increased to 9.3% in horizon BC. In the
strongly eroded soil this dependence was not present, the mobile forms were 7-8%
from total Cu. In the deluvial soil, the distribution of mobile forms of Cu was in I-
VI stratums of soil 7.4-5.2%; in covering soil 4.9-7.3% from total Cu.

Zinc In comparison with copper, Zn had another distribution in the soil profile. In
the non eroded soil, the total Zn decreased from surface (0-20 cm) - 76.4 mg/kg to
27.8 mg/kg.

The content of total Zn was higher in the strongly eroded soil, than in the non
eroded. The high concentration of Zn was accumulated on the geochemical barrier,
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when the concentration of carbonates was higher. The losses of total Zn in 0-20 cm
stratum of soil were 33%.

The mobile forms of Zn in the non eroded soil consisted in 0-40 cm layer of soil
3.1-4.5% from total forms. The high accumulation of mobile Zn took place in Bh,
which were the barrier of transit of parental rock - 14.4%. In other horizons (BC,
Ck) the mobile forms are about 5%. In the soil with strong erosion, the
concentration of mobile forms had values about 3% in the whole horizon. In the
deluvial soil, the accessible forms of Zn had bigger limits (5-13%) than in eroded
soils. The higher concentrations were accumulated in humus (9.2%) and carbonate
horizons (12.9%).

Cobalt. The reserves of total Co in investigation soils were under the average level
(20 mg/kg) for Chernozems. The arable horizons had the higher degree of Co
content, than their inferior layers. The losses of total Co were 5% in stratum of
eroded soil 0-20. The carbonates horizon of the non eroded soil had about 20
mg/kg Co. This quantity of Co did not retain in eroded soil, it consisted of 12
mg/kg and another quantity migrated after 200 cm of soil (2).

The content of total Co in accumulative soil from the valley had stratification
character in distribution in depending on the different texture and humus degree.
The deluvial soil content in 0-7 cm - 19.7 mg/kg Co, with a little degree in depth -
to 10 mg/kg. This distribution showed that Co leached in the inferior stratums (B,
Ck - 11-12 mg/kg) and accumulated in the covering humus horizon (20 mg/kg Co).

The mobile and accessible forms of Co varied from 0.86% to 4.36% from total
forms. These forms had the proportional correlation with global forms (Table). The
Co ions could be easy sedimented by sulfides, carbonates and hydroxides. As a
result, the Co became a weakly mobile element in soils. The concentration of plant
accessible forms of Co remainded relatively high in 0-20 cm of soil stratum: 0.18
mg/kg in the non eroded soil, 0.35 mg/kg - in the eroded soil. There are
emphasizing the covering horizons of the deluvial soil - Ah, Bh, keeping a good
correlation with total forms. The mobile forms of Co in the deluvial soil were 4.3%
from global Co. According to the investigation, the methods of the sufficient limits
of Co supply for agricultural soil were 0.5 mg/kg. The examined soil has under the
supply limits with Co for plants.

Nickel. The carbonatics no eroded Chernozem had in 0-20 cm stratum about 50
mg/kg of Ni. As a result of the erosion processes, the content of Ni increased to 84
mg/kg or 68%. In depth of profile, the total Ni has increased in both soils, but in
the eroded one increase was significant, to 90 mg/kg in 140-200 cm. The mobile
and accessible forms of Ni were 3-8% from global forms.

The research of the chemical forms of Ni in eroded and deluvial soil is necessary to
determine the factors which influence their behaviour and are also an ecological
factor in these soils (2, 4). The deluvial soils from this area incorporate the soils
which formed in result of accumulation of pedolit deposits deluvial provenience
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very fast temp as a result of the erosion intensification on the slopes with
carbonatic Chernozems.

The inaccessible forms of trace elements are presented by insoluble or heavy
soluble salts, organically and organic-mineral compounds, primary and secondary
minerals and consists in this soils about 70-80%. Part of them can be successive in
time accessible for plants through physical-chemical and biochemical processes of
mobilization from insoluble to easy soluble and ionic status. These forms constitute
the mobilized potential reserves of trace elements in soils. But in practically
insoluble salts and in minerals there are remains another part of the elements which
are immobilized for plants.

The regular distribution of the chemical forms content of trace elements in
carbonatic Chernozems eroded and non eroded are coordinated by the eroded
degree, content of soil carbonates, oxides and clay minerals and have a good
correlation with them.

The mobile chemical forms of trace elements in carbonatic Chernozems are partial
or total submissive transformations, in this case under erosion processes. In time,
these forms can pass from one form to another, to maintain the dynamics
equilibrium, but sometimes the accessible forms are immobile. The study of
chemical forms transformation of different trace elements in soils complete the
information about their provenience.

Between the chemical forms of microelements in soils there does not exist precise
separation elements, but there are transitions, gradual passing. At the separation of
chemical forms, it is necessary to select the adequate methods of determination and
stabilization of the equilibrium between them for each type and subtype of soil.
The other ecological problem is the study of the factors which influence the
mobility of elements in soil and their anthropogenesis. Using humus and chemical
forms of trace element we can diagnose the level of erosion and sometimes the
level of pollution by erosion.

CONCLUSIONS

1. The Calcareous Chernozems non eroded and eroded contain the trace
elements under the average level, and are tolerated by plants. The losses of
trace elements through erosion are: Cu - 35%, Zn - 33%; Co - 5%. The
humus losses in eroded soils are 52%.

2. The distribution of elements in profiles depends on organic
bioaccumulation, quantity of carbonates. The agricultural soil from the slope
is necessary in the fertilization with organic fertilizers. These measures will
conduct to increase the content of humus and accumulation of trace elements
in mobile and accessible forms for plants.
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Abstract

The land an agriculture monitoring system in Alba County includes 17 sites. The first
determination was in 1994 and the second was realised in 2005. Every site was
characterised from a morphological, physical and chemical point of view. Also, the content
of heavy metals and total DDT and total HCH were determined. Research showed that the
most af the sites belong to the slightly acid class on the 0-20 cm depth and neutral class on
the 0-50 cm depth. The average content of organic matter, total nitrogen, and mobile
potassium is moderate. The mobile phosphorus average content is low. The average
contents of Cu, Zn, Ni and total HCH are higher than normal contents accepted by
legislation. The other heavy metals belong to the normal class.

INTRODUCTION

Soil is one of the most important parts of the natural environment and it is largely
non-renewable. Worldwide, all economies depend on the goods and services
provided by the natural environment. Soil, as a natural resource, performs a
number of key environmental, social and economic functions [1].

Soil monitoring is esential for the early detection of change in soil quality. Such
early detection enables the design and implementation of policy measures to
protect and maintain the sustainable use of soil so that it continues to deliver
ecosystem goods and services [6]. This paper presents the research results of soil
monitoring from Alba County - second determination.

MATERIAL AND METHODS

Methodology. The achievement and maintenance of soil-land monitoring systems
at level I (16x16 km) was done under the order no 223/2002 for enforcement
444/2002 law and methodology of soil survey elaboration. In Alba County there
are 17 agricultural monitoring sites. The second determination of agricultural land
monitoring in Alba County was in 2005. The physical analyses comprised six
parameters (particle analysis with ten fraction, density, total porosity, penetration
resistance, hydraulic conductivity, structural instability index). Chemical analysis
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comprised nine parametres (pHmpo, Vpuss, total nitrogen, organic matter, mobile
forms of phosphorus and potassium). Also heavy metals - total forms - (Cu, Pb, Cd,
Zn, Ni, Co, Mn), total DDT, total HCH and sulphur were analysed.

RESULTS AND DISCUSSION

Soil cover in Alba County. The interaction of the pedological factors led to the
existence of a large number of soil types. In Alba County there were identified a
total of 12 classes of soil with 23 types and 91 subtypes of soils. Regosols
(10.43%), Aluviosols (10.88%), Preluvosols (19.4%), Luvosols (10.98%),
Erodated soil phases (11.66 %), Cernozems (6.43 %), Eutric Cambisols (4.96%)
and Dystric Cambisols (6.52%) [3].

The processes affecting the quality status of agricultural land in Alba County are:

- pollution from excavation to date with waste and inorganic waste is excessive
(76-100% crop loss) on 3,946 ha;

- pollution drift substances (Zlatna area, Alba Iulia, Ocna Mures), affecting 5500
ha, of which 3,500 ha are very strong, due to ferrous metallurgy Zlatna area;

- pollution and waste organic residues, agricultural and slurry, totaling 11.5 ha;

- pollution by erosion and landslides in different degrees affect 166,080 ha of
agricultural land in the county, reducing yields and causing considerable damage to
the sealing and destruction of buildings and facilities;

- acidic soils affects strongly 35,937 ha;

- scarcity of nutrients and organic matter affected from moderate to strong
151,300 ha;

- soil compaction on 40,000 ha.

Land quality in Alba County, after the evaluation note, is dominated by the high
percentage of land from III and V classes for arable, vineyards and orchards. The
prevailing quality of pasture and meadow belongs to IV and V classes [3].

Representativeness of system monitoring. Classes of soil most common are well
represented, but not proportionately. Depending on the type of use, there are
relatively well represented arable land, pasture and hay fields, and are not
represented at all the vineyards and orchards, which occupies 1.53% of total land.

Taxonomic characteristics. Soil types and subtypes of I level monitoring network
are: Regosols - 17.4%, Fluvisols - 5.9%, Haplic and Vertic chernozems -17.7,
Vertic luvisols - 5.9%, Eutric cambisols and Dystric Cambisols - 41.2%, Pellic
vertisols 5.9%, Anthrosols - 5.9%.

Physical characteristics. Table 1 shows the main physical characteristics of
agricultural soils in the I level monitoring gride in Alba County. In the A horizon,
the prevailing texture is fine (58.8%), followed by medium (35.3%) and in one case
(5.9%) the texture is light.
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Saturated hydraulic conductivity (K sat, mm.h”), in the first layers (0-25 cm and 25
cm), varies from moderate to very high and the average is very high. On the 35-50
cm layer, K sat varies from extremly low to very high.

Resistance to penetration (RP, kg.f.cm™) varies from very low to moderate and the
average is low in all layers.

The degree of compaction (GT). The minimum and average values belong to non-
compacted classes. The maximum value varies from slightly compacted in the first
layer to strongly compacted on the 35-50 cm layer. Average values are in non-
compacted class.

Structural instability index (IIS), in all layers, varies from very low to very high.
The average is low in the 0-25 cm and 25-35 cm layers and moderate in the 35-50
layer.

Edaphic volume (VE) presents a large range of values, from small to very large,
and the average is high.

Table 1
Statistical parameters of physical characteristics

Statistical Ksat, mm.h-1 RP, kgf.cm-’ IIS VE
parameters 25- | 35- | oo [ 25 [ 35| o [ 25 | 3s

0-25 | 35 50 25 | 35 | 50 | 25 | 35 | 50
n 17 17 16 17 | 17 | 16 | 17 | 17 | 16 17
Xmin 4.12 2.32 0.2 3.0 2.0 3.0 | 0.04 | 0.03 | 0.05 0.03
X inax 167.1 | 1133 | 111.8 | 32 | 34 | 42 | 140 | 123 | 1.63 1.40
Xined 77.1 56.2 47 142 | 16.2 | 20.0 | 0.34 | 0.39 | 0.45 0.77
+c 4632 | 36.1 | 383 | 9.0 | 104 | 124 | 0.31 | 0.28 | 0.38 0.40
cv,% 60.1 64.1 815 [ 635|645 | 622|912 | 71.8 | 844 51.9

n-total number of samples; X,,;,-minimum value; X,,,-maximum value; Xmed-mean value;
o-standard deviation; cv,%-coeficient of variation
Chemical characteristics. Table 2 shows the main chemical characteristics of soils
in I Level monitoring gride in Alba County.
Soil reaction (pHppo) in agrochemical layer (0-20 cm) varies from very strong acid
to weak alkaline, and the maximum value, in the layer 0-50 cm, range from
moderately strong acid to alkaline. Most of the sites belong to the slightly acid
class in the 0-20 cm and neutral on the 0-50 cm thickness.

The degree of saturation in the base (,us.3) ranges in oligobazic-saturated in bases
field and the average is eubasic in the both layers.

Organic matter content (Ht, %) varies from very low to high in the both layers and
the average is moderate.
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The content of total nitrogen (Nt, %) is in close correlation with the organic matter
ranging in the low-high field in topsoil and in very low-high in 0-50 cm layer, and
average is moderate in the both layers.

The content of mobile phosphorus (Pm) is extremly low-very high in both layers
and average is low.

The content of mobile potassium (Km) ranges from very low to very high in both
layers and the average is moderate in the both layers.

Compare with the first determination, there were found some changes of chemical
properties. The soil reaction was slightly decreased and also the average of total
nitrogen content, the mobile phosphorus and potassium content were lower at the
second measurement.

Table 2
Statistical parameters of physical characteristics
Statistical pH Ht, % Nt, % Pm, Km, Vouss %
parameters mg/kg mg/kg
20 50 20 50 20 50 20 50 20 50 | 20 | 50
cm cm cm cm cm cm cm cm cm cm cm cm
n 17 | 17 | 17 | 17 17 17 17 | 17 | 17 | 17 | 17| 17
Xmin 43 | 47 | 0.67 056 |0.105 [ 0.053 | 3.9 | 3.6 | 41 | 44 | 30 | 31
Xmax 8.1 8.5 | 9.50 | 9.68 | 0.423 | 0.314 | 120 | 99 | 508 | 361 | 99 | 100
Xmed 6.2 6.9 | 474 | 3.55 | 0.240 | 0.190 | 18 14 | 188 | 154 | 80 | 81
+c 1.3 1.3 | 2.36 | 2.04 | 0.078 | 0.067 | 29 23 124 | 100 | 24 | 25
cv, % 209 | 193 | 50 |57.5| 325 | 353 | 163 | 170 | 66 | 65 | 30 | 31

Table 3 shows the statistical parameters of potentially polluting substances
contents.

The content of total Cu varies from 8.4 to 138 mg/kg and average is 35 mg/kg. The
average is higher than the average content (23.3 mg/kg) of copper from I level
monitoring greed [4] and typical values (20-30 mg/kg) for our country [2].

The content of total Pb varies from 2.6 to 22.7 and the average content is 12 mg/kg.
This average is under the average content (29.3 mg/kg) typical of agricultural I
level monitoring greed [4].

The content of total Zn varies from 33 to 255 mg/kg and average is around 109
mg/kg. This average is higher than specific values of our country [2, 4].

The total Cd content is very low (0.1-0.3 mg/kg). The average content is lower than
average content (0.9 mg/kg) of agricultural I level monitoring greed (Dumitru,
2000) and average value (1.11 mg/kg) reported by Lacatusu, 1997 [5].
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Table 3
Statistical parameters of potentially polluting substances (mg/kg)

Statistical Cu |Pb Zn | Cd |Ni |Mn |S-SO/ |DDT | HCH
parameters

n 17 17 17 17 17 17 17 17 17
Xmin 8.4 2,6 33 | 014 | 7.1 92 78.8 0.004 | 0.009
Xmax 138 | 227 | 255 | 0.32 | 54.7 | 1015 | 2223 | 0.114 | 0.033
Xmed 35 11.8 | 109 | 0.23 | 36.5 | 460 1347 | 0.020 | 0.020
*0 106 | 5.7 50 | 0.07 | 12.6 | 193 444 0.030 | 0.010
cv, % 384 | 485 | 46 | 304 | 345 | 42 33.0 150 50

Content of total Mn varies from 92 to 1015 mg/kg and the average is around 460
mg/kg. These values are closed to the reported values by Bajescu&Chiriac, 1984
[2].

The content of soluble sulfur (S-SO,, mg.kg") varies in the field 79-222 mg/kg.
The maximum values are located in field of low load without reaching the alert
threshold of sensitive use [7].

Although DDT and HCH had been banned over 20 years, they were found in soil.
The values of total DDT content are in the normal field and the values of total
HCH content are over normal values according to Order no 756/1997 [7], but
below the alert threshold of sensitive use.

Compared with the first determination, the contents of potentially polluting
substances were lower.

CONCLUSIONS
1. Research has shown that the most af the sites belong to the slightly acid class
on the 0-20 cm depth and neutral class on the 0-50 cm depth.

2. The average contents of organic matter, total nitrogen, and mobile potassium
are moderate. The mobile phosphorus average content belongs to low class.

3. The average of total nitrogen content, the mobile phosphorus and potassium
content were lower at the second measurement.

4. The average contents of Cu, Zn, Ni and total HCH are higher than the
normal contents accepted by legislation. The other heavy metals belong to
the normal class.
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Abstract

The plain territory between the Jiu and the Danube correspond, under geomorphologic
report, to the two big subdivisions of the Oltenia Plain: Blahnitei Plain (Mehedintiului) and
Calafat-Bailesti Plain. Between the Jiu and the Danube the soils are characterized by a
pedoclimatic locality, this being determined mostly by the relief flooridge.

On the sands formed in some massives disposed on more alignments developed a large
scope of soils containing from eutric arenosols up to lamellar red preluvosols, and the
presence of water at low depth helped the release of some Hydrisols or even salsodisols.

In the Jiu Danube Plain territory dominant are cernisoils represented by chernozems,
haplic chernozems, luvic chernozems, to which are added some luvisols meaning tipic
preluvosols or red preluvosols, as some eutricambosols. Hydrisols and salsodisols are not
absent, and in the lower areas there are fluvisols represented by entic fluvisols and eutric
Sfluvisols. Locally, in the Blahnitei Plain you can find Histosols represented by turbosols.

INTRODUCTION

The fact that in Romania there is drought is not an accident, it is a normal situation
with certain periodicity. Usually, the drought seasons have a higher frequency in
the southern areas of the country, wth a higher accent in the plain between the Jiu
and the Danube. In this part of the contry the phenomena seems to amplify as a
following of light textural soils, sands and sandysoils presence, with physic and
hydrophysic characteristics less favorable of which surfaces exceeds 100,000 ha.

On amplifying or reducing the meteorological drought effects, an important factor
is the chemical composition of the soil. For example, the low content of humus and
other soil nutrients increases the strength of the drought.

Reportedly, the direct influence of drought in the areas most affected by these
phenomena takes place through the aridization of the soil humidity regime;
referring to the degradation of the quantity of water entered and kept in the soil in
troughs.
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At the same time, the main physical, biological and biochemical processes in the
soil whose deployment is conditioned by the presence of water slows down or
ceases altogether.

MATERIAL AND METHODS

The risk to drought is related to the ability of soil to retain and provide needed
water to plants. A ranking of soils in this regard requires specific data processing.
Therefore the grouping of soils and land vulnerability report was based on other
criteria. We had to view hot-dry climate (average annual temperature is between
10.5-11.5 °C, the amount that go over 10 °C temperatures of 1500-1800 °C, the
warmest month temperatures frequently exceed 23 °C, and the absolute maximum
reaches up to 42 °C, mean annual precipitation below 500 mm and the vegetation
period not exceeding 300 mm), soil type and texture (medium and coarse textured
chernozems and arenosols), fragmentation of relief, groundwater depth (mid-
large, predominantly from 5 m) and salted soil.

RESULTS AND DISCUSSION

The plain territory between the Jiu and the Danube correspond under
geomorphologic report to the two big subdivisions of the Oltenia Plain: Blahnitei
Plain (Mehedintiului) and Calafat-Bailesti Plain.

In the limits of this territory there are a high plain known as the Salcuta-Segarcea
Plain, a glacis surface called Caraula-Desnatui and the terraced plain of the
Danube.

The relatively good global drainage in the southern half becomes imperfect, as we
ease up the Danube and that happens because the parental material of the sandy
loessoid soil becomes, going north, a little delicate, with clay content. The water
table is at depths of over 10 m.

The climate data analysis over a long period (1896-1985) situates the whole Plain
territory between the Jiu and the Danube in a hot-droughtly climate, characterized
through high values of the termic resources, the modest water resources, on large
extensions of terrain with soil accessible humidity resources and stress termic
stress and water important parameters.

The annual medium temperature is between 10.5 and 11°C. The sum of
temperatures higher than 0 °C (global) is situated between 4200-4300 °C, and of
the ones over 10 °C (real) between 1500-1800 °C. The temperatures of the hottest
month (July) can exceed 23 °C (22.5-23.5 °C), the absolute maximum goes up to 42
°C, and the minimum frequently goes up to - 29.2 °C.

In the climatic and morphologic conditions of the territory, the water table is
situated at different depths. It can be found at over 20 m in the north of the region
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and at depths (0-5 m), from which influences the soil in a bigger or smaller
manner, in the south (Figure 1).

ENLERRIE

Fig. 1. The Plain between the Jiu and the Danube — water table depth map,
sc. 1: 500.000

The mineralization degree of the water table is on most of the surface relatively
low (0.5-1.0 residuum sec, g/l), except the slight depresionary areas or with a water
table level at low depth.

The season oscillations of the water table generally have relatively big amplitudes
(1-2 m). The can be observed easier in the waved relief.

Between the Jiu and the Danube the soils are characterized through a pedoclimatic
locality, this being determined mostly by the relief flooridge. On a distance of
about 30-35 km from the Danube to the north in which the absolute altitude of the
relief goes up to 125 m is the change from calcic chernozem (formed on loessic
sediments and loess) from the lower terrace of the Danube to haplic chernozem,
luvic chernozem and red preluvosols (Figure 2).

On the sands formed in some massives disposed on more alignments developed a
large scope of soils containing from eutric arenosols up to lamellar red preluvosols,
and the presence of water at low depth helped the release of some hidrisols or even
salsodisols.

As resulted from the soils map in the Jiu-Danube Plain territory, dominant are
cernisoils represented through chernozems, haplic chernozems, luvic chernozems,
to which are added some luvisols meaning tipic preluvosols or red preluvosols, as
some eutricambosols. Hidrisols and salsodisols are not missing, and in the lower
areas there are fluvisols represented by entic fluvisols and eutric fluvisols. Locally,
in the Blahnitei Plain you can find histosols represented through turbosols.
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Fig. 2. The Plain between the Jiu and the Danube - soil map

Vulnerability (from 0% to 100%) results from the latency of a phenomena to
produce damage. In case of soil drought there is risk concerning the capacity of the
soil to retain and give the plants the necessary water. Considering more criteria
(climatic area, soil type and texture, relief fragmentation and slope, water table
depth, erosion and salting) in Jiu-Danube Plain we have differenced six units
united in three soil drought vulnerability groups. All are situated in the limits of the
hot-dry climatic area (Figure 3).

The first two groups refer to hard and moderate vulnerable soils, and the third
group contains the soils vulnerable only to long droughts.

A. Lands with highly vulnerable soils (130,960 ha; 26 %)
Lands with sandy sols, on wind waved relief

Such lands appear in Calafat-Bailesti Plain, in the area of the two main cities
Calafat-Bailesti between Ciuperceni and Desa, and also on half of Blahnitei Plain.
Arenosols, chernozems and haplic sandy chernozems represent the most drought
affected soil category.

Soils (arenosols, chernozems), like the parental material, have a sandy texture on
the dune peaks and sandy-clay in the interdunes, low cohesion and weak structure,
which makes them irritable to deflation. They contain under 10% clay <0.223 mm,
have a low absorption surface and wide lacunar spaces so a high permeability for
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water and air, but a low capacity to retain water, this leading to the accentuation of
the drought phenomena.
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Fig. 3. The Plain between the Jiu and the Danube - the land grouping map
considering drought vulnerability

Lands with salsodisols, with a varied texture from the meadows
In this category were included the land surfaces with solonet type soils.

You can find them in the Danube’s meadow and in Jiu’s and Desnatui’s meadows.
In this case along the climatic drought we can also talk about physiological
drought, the last one being determined by the impossibility of water providing to
the plants as the water in the soil is characterized through a high content of salts.

B. Lands with moderate vulnerable soils (281,960 ha; 56 %)
Lands with eutric fluvisols, with a varied texture from meadows and water walled
spaces

Most parts of this refer to the Danube’s and Jiu’s meadows.
Apparently uniform, the relief of the two meadows show a series of deserted

meadows and small depression areas, from which some are pretty wide and deep
(0.3-1.5 m), swamped or even full with water (Lake Nedeia).

The materials from which they are constituted are layered and are characterized
through wide texture diversity. On them appear fluvisols (entic fluvisols and eutric
fluvisols), and also a series of hidrisols (gleyc chernozems, distric gleiosols) and
salsodisols (haplic solonetz).
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Land with haplic chernozems and medium texture chernozems, on a weakly
fragmented relief

Are represented in Calafat-Bailesti Plain (240,000 ha) and also appear in the south
of Blahnitei Plain between Gruia and the confluence of the Danube with Drincea.

In these conditions, the soil cover is dominated by chernozems and cambic
chernozems. Erodosols appear on the versants and in the lengthen of some valleys
haplic chernozems.

Lands with red preluvosols and middle-fine texture luvic faeozioms, on weakly
fragmented relief

Reduced as expansion they appear at the northern extremity of the territory, at the
contact with the Getic Piedmont, were the climate maintains hotter and dryer. The
medium annual temperature goes up to 11°C (10.5°C), but in the summer months
(July-August) it goes over 22°C.

Lands with soils vulnerable only in long drought conditions (91,760 ha; 18%)
This kind of lands correspond to the parts with a low depth water table situated in

the dry climate. Two important parts from the Danube’s terraces are overlapped,
weakly drained (with a water table between 2-5 m).

The soil cover is in this case made out of semicarbonatic chernozems, water table
humid and cambic chernozems, also water table humid, soils characterizes through
a high fertility level.

CONCLUSIONS

1. In Romania, the drought seasons have a higher frequency in the southern
areas of the country.

2. Considering more criteria (climatic area, soil type and texture, relief
fragmentation and slope, water table depth, erosion and salting) in Jiu-
Danube Plain we have differenced six units united in three soil drought
vulnerability groups.

3. The first two groups refer to hard and moderate vulnerable soils, and the third
group contains the soils vulnerable only to long droughts.
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Abstract

The soil cover of the Relict Getic Piedmont was formed during its evolution process. In the
characteristic pedogenetic conditions, a large group of soils was formed gathered in six
classes: protisoils, cernisoils, cambisoils, luvisoils, pelisoils and hidrisoils. The luvisoils
are dominant, followed by the cambisoils and hidrisoils.

The limiting factors of agricultural production are different for each subunit. The most
spread are erosion and stagnant humidity excess, the high acidity of most soils and also a
small humus reserve.

The increase of the fertility potential of the soils implies as main requirements the
prevention and stopping of the erosion, elimination of the humidity excess through
loosening, limestone adding and ameliorative fertilization (radical).

INTRODUCTION

The ground shell of the Getic Piedmont in general and especially the relict Getic
Piedmont were formed in the evolutionary process for millennia. Starting in the
second part of the Pleistocene environment, the Getic Piedmont development as a
form of relief ended. The next stage of carving was preceded by a period in which
most of the territory remained a swamp regime.

Gradually the complex pedogenetic factors change particularly those orographic
and edaphic. This makes the hydromorph intensity factors to evolve under the
influence of external area, climate and vegetation.

In Wurm 3 and the Holocene increase in the intensity of clay process to determine
the bioaccumulation of various stages of evolution that explains the current
structure and the area of soil.

MATERIAL AND METHODS

The risk to drought is related to the ability of soil to retain and provide needed
water to plants. A ranking of soils in this regard requires specific data processing.
Therefore the grouping of soils and land vulnerability report was based on other
criteria. We had to view hot-dry climate (average annual temperature is between
10.5-11.5 °C, the amount that go over 10 °C temperatures of 1500-1800 °C, the
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warmest month temperatures frequently exceed 23 °C, and the absolute maximum
reaches up to 42 °C, mean annual precipitation below 500 mm and the vegetation
period not exceeding 300 mm), soil type and texture (medium and coarse textured
chernozems and arenosols), fragmentation of relief, groundwater depth (mid-large,
predominantly from 5 m) and salted soil.

RESULTS AND DISCUSSION

The Getic Piedmont is a relict geomorphological relief unit with significant
variations from the flat, low lands fragmented by moderately rough with strong
fragmentation. Taking into account all these features were particularly
morfogeographic geosystems two main units separated by the Olt in the western
relict Getic Piedmont, with the subdivision Motrului Piedmont, Oltetului Piedmont
and Balacitei High Plain and the eastern relict Getic Piedmont, which belongs to
Cotmeana Piedmont and Candesti Piedmont (Figure 1).

Fig. 1. Subdivision of the Getic Piedmont
1. Getic Piedmont; 2. Relict Getic Piedmont

Geological formations taking part in the composition of Piedmont Getic are phase
prequaternary of subsidence and sea-lake and continental semilacuster quaternary
phase. The latter, although very short in comparison with the previous phase is
more important both for specifying the main stage on the morphogenetic evolution
of the Piedmont and in pursuit of becoming the occurrence and geographical
components, and particularly as regards training and pedogenetic empowerment of
the soil.
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During Levantine, the Getic Piedmont was occupied by a lake sedimentation
sweetened the relatively quiet was disturbed from time to time the arrival of
coarser materials from the mainland, made with a heavy bedding. This
phenomenon is increasing, but more towards the end, when you install a fluvial-
lacustrine facies, where sand and gravel dominate, which also marks the transition
to lower Pleistocene.

In the early Quaternary (Pleistocene lower-villafranchian) levanter lake water
continuously regression are clogged with coarse material psamo-psefitic (Candesti
layer) carried by torrential waters, which came down in stormy Southern
Carpathians, affected by movements of lifting the Wallachian phase. The layer
thickness of Candesti varies between 150-200 m.

Pleistocene begins with a cooling medium increased, announcing production of the
alpine glaciation. This climate change area is marked by a slight rain phase,
characterized by relatively abundant rainfall. As a result of altered crust materials
deluvial and soil-eluvial orogen zone formed by the end of lower Pleistocene are
subject denudation and transported to the south by torrential bodies and covers
such a thickness of 3-6 m slayers of Candesti exceeding Piedmont limits even.

In all probability, during the deposit of sediment clay, worked as the swamp area of
the corresponding Getic Piedmont and the Danube River and much of Plain
Teleorman, with a relatively rich hydrophilic vegetation. After the amount of
organic matter in soil left it appears that this phase did not last too long. S-type
soils formed little lakes (Figure 2).

Fig. 2. Genesis and evolution periods of the Getic Piedmont and the soil cover
1. Cernic gleiosoils (little lakes) that became vertosoils (loamy soils or vertisoils); 2.
Proluvial loamy deposits; 3. Loessoid deposits; 4. Layers of Candesti and Fratesti;

5. Limestone.

The Getic Piedmont deposits yellow clays that form of relief cease development
and enter the stage of evolution downward, subject factors action modifiers. In this
respect, the most active role was played fluviatile erosion system. River bodies that
stage training Piedmont played an important role is also being widened (Mindel II)
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in their own twin agesters (Jiu, Olt, Arges) and others (Motru, Gilort, Oltet,
Topolog, Bascov, etc.) slipped on their flanks, and attracted the local areas of
subsidence. As the mountains rose (Wallachian phase continued into Quaternary)
outline progress south Piedmont detrimental to lake water, record a withdrawal
continues south and east.

Parallel to the hightening of the region and achieving overall drainage occur
important changes in climate and vegetation. The continentalism increases,
becoming ever more pronounced, and instead of hydrophilic vegetation and
mesophilic forest installs first highway, then the actual quercinee.

Fig. 3. The spread of vertosols (1) and soils that evolved on them (2); Danubes
terraces (3)

The new bioclimatic conditions cernic gleiosoils (little lakes) pass through several
stages of pedogenetic emancipation.

Initially, the output from the influence of groundwater, they have evolved largely
to vertosoils (smolnas or vertisoils). As a zonal shaping climate and vegetation,
much of these soils have entered a new stage of development, the characters retain
their legacy only in the area of contact with the field in a space climax, where
going north, they have reached the time of luvisoils evolved, namely albic luvosoil
(Figure 3).

Because of global defective drainage, locally developed to hidrisoils as stagnosoils.
In this respect they have ranging from south to north a dark Bt subhorizon as
evidence of trends in vertosoils.

The main physical and chemical features of the two terms from the information are
below. Thus, vertosoils have a fine texture, loam (47-51% clay under 0.002 mm),
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moderate acid reaction in the upper horizon (5.6-5.7), low humus content
(2.4-3.2%) and nature mezobazic (V-71%).

Albic stagnant luvosoils, melanie presented strong differentiated textural
(Idt-2.6), are strongly acidic (4.4), have a low humus content (2.6%) and fall within
oligobazic soil.

Features of the current ground cover relict Getic Piedmont are determined by about
70% of the territory of high loam of parent material and landform diversity
consisting of flat, poorly fragmented by moderately rough terrain. It consists, in
luvi-soils order of predominance (55%), with soils occurring cambisoils classes
(15%), protisoils, pelisoils (14%), hidrisoils (0.8%) and cernisoils (0.2%)
(Figure 4).

Fig. 4. The relict Getic Piedmont - soil map

The prevailing western relict Getic Piedmont luvisoils (31%) were represented
mostly by regosoils (15%) and aluviosoils, as pelisoils type vertosoils (10%). At
close range is met red preluvosoils (0.8%) and typical (0.3%), gleiosoils,
stagnosoils and even faeozioms class cernisoils.

This section is reported the extent of erosion processes, affecting about 44% of the
territory, as excess moisture stagnant.

In the relict eastern Getic Piedmont, covering soil is made up in order of
dominance of luvisoils, respectively typical luvosoils, albic luvosoils, including
stall (42%), followed by hidrisoils represented by luvic stagnosoils and albic
stagnosoils (25%) characteristic of the inter piedmont widely developed. A
significant proportion also have the protisoils (19%), with a higher frequency
regosoils spread on most slopes. Not missing vertosoils occupying a compact area
on the intersaw river.

45



A significant proportion also have the protisoils (19%), with a higher frequency
regosoils spread on most slopes. Not missing vertosoils occupying a compact area
on the intersaw river.

Most soils in which we have referred has a fine texture (34-63% clay), sometimes
highly differentiated textural, with a medium texture in upper horizons
(15-31% clay) and fine-very fine in the lower horizon (48-64% clay), a volume
edaphic high (98-100%), moderate degree of compression (5-16%), low-aeration
porosity to very low (4-13%), useful water capacity range from very low up to high
(70-200 mm/h) and low permeability-too small (0.1-2.2 mm/h).

Humus content of most soils fall between 2-3.5%. Higher values are specific as to
cernice gleiosoils as some eutricambosoils evolving under forest vegetation. Over
60% of soils are weak acid-weak alkaline pH 6.1-8.4, lower values of pH (strongly
to moderately acid 4.8-5.6) specific luvisoils majority.

The negative impact on processes of soil covering the relict Getic Piedmont, great
as erosion, pollution and excess moisture stagnant.

CONCLUSIONS

1. The development of Getic Piedmont had two main phases were
distinguished: prequaternary subsidence phase or sea-lake phase (senonian-
Pliocene) and quaternary phase semi-lacuster and mainland. Piedmont was
formed progressively from north to south in the time elapsed since the end of
the Pleistocene Levantine to medium (Mindel).

2. The set of physical and geographical factors have determined ultimately
forming the territory of Piedmont Getic a ground cover that has evolved
from little lakes by vertisoils to luvisoils.

3. Most of these soils have a fine texture and even a strong textural
differentiation, a low humus content, reaction moderately acidic pH to
slightly alkaline and degree of saturation in the database varied.
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Abstract

Winds are strong atmospheric phenomena, with a great impact on South of Dobrogea land.
In meteorology, atmospheric phenomena are defined as characterized by air currents speed
> 15 m/s (calculated for a period of 2s). The synoptic activity, the average wind speed >
10m/s (calculated for a period of 10 s) is included under ,,warning message”, its hazardous
weather phenomena. The winds in gusts (which for 1 s-20 s, have a speed > 5 m/s compared
with the average value in the range set), ,,warning messages” are transmitted when the
speed is > 12 m/s.

These atmospheric phenomena associated with strong turbulent motions, which involve
essential changes in hydrothermal and gas regime of ecosystems and in areas where have a
high, creating the characteristic morphological adaptations of plants and animals.
Ecopedologia areas affected by strong winds in southern Dobrogea, are of concern from
several points of view, because the repercussions of this phenomenon is felt in the state of
soil fertility, and hence the stability of harvests. The phenomenon of strong wind, in
Dobrogea, is extremely influential, sometimes decisive, in determining the extent and
intensity of many processes of soil degradation and related to it, to establish agricultural
technologies applied, with consequences for crops and production stability achieved.

INTRODUCTION

The ecopedology of surfaces affected by strong winds in Dobrogea deals with
various aspects because of the consequences this phenomenon has on soil fertility
and crop stability. The knowledge of strong winds climatology is important for
their precise forecast and also, for the elaboration of more efficient protection
methods against their harmful effects.

In meteorology, strong winds are defined as atmospheric phenomena characterized
by air currents with a speed of > 15 m/s (calculated for a time interval of 2'). In the
synoptic activity, the average wind speed of > 10 m/s (calculated for a time interval
of 10" is included in the category of “warning messages”, characteristic to the
dangerous meteorological phenomena. For the blasts of wind (considered those that
sustain a speed of > 5 m/s for 1’-20’, compared to the average value recorded for
the given interval), the “warning messages” are transmitted when the speed is >
12 m/s.
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MATERIAL AND METHODS

The analysis of strong winds in Dobrogea is based on the data obtained from the
observations accomplished in six meteorological stations between 1965 and 2005
(Figure 1). Its purpose is the climatic characterization of the regime, of the
occurrence probability (in the representative landscape points, with relatively
complete recordings) and of its territorial distribution.

Fig. 1. Distribution of weather stations in southern Dobrogea

RESULTS AND DISCUSSION

The frequency of strong winds >10 m/s decreases inside south Dobrogea as the
distance from the sea increases. Considering this aspect, there is a tendency of
wind intensification in the high, hilly and plateau zones in the south-west, or on the
Danube bank (in Harsova), taking into account the fact that the air currents are
channeled along the fluvial valley, where the frequency of strong winds >10 m/s is
close to the one recorded on the Black Sea shore. On the sea surface, the frequency
of strong winds >10 m/s increases.

The regime of directions characteristic to strong winds >10 m/s and >15 m/s was
presented on seasons in Constanta and also in comparison for January and July in
Valu lui Traian, Medgidia and Harsova. Thus is emphasized the way in which
these winds are manifested in the eastern and western extremity of south Dobrogea.

The association of north and north-eastern directions with strong-predominant
winds can be observed from the Black Sea littoral to the western extremity of
Dobrogea, especially in winter. Their frequency is high in the points where the
landscape configuration orients wind on these directions, for example on the Black
Sea shore (in Constanta) or on the Danube bank (in Harsova). At the meteological
stations located in the relatively high landscape, there is an increase in the
frequency of western strong winds, for example, in Medgidia in January. In these
points, the western strong winds or those oriented by landscape from the western
sector of the horizon can become dominant in summer. This phenomenon can be
observed in July in Medgidia and Valu lui Traian.

In the daily evolution, there is an accentuation of strong winds at night and in the
morning. Their frequency, of the total of these cases, did not drop under 70% in
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winter and under 50% in the other seasons — at intensities of >15 m/s and under
50% in winter and autumn and under 40% in spring and summer — at intensities of
>10 m/s. The diurnal interval is when the strong northern and north-eastern winds
weaken, especially in summer.

As a whole, the annual frequency of strong winds (north and north-east) in
Constanta exceeded 70% of the total cases >10 m/s and 90% of the total cases >15
m/s. Generally, on the Black Sea shore and the bank of littoral lakes, the annual
frequency of strong winds >10 m/s oscillates between 3% and 4.5% (10-16 days).
The most part of the high plateau area of South Dobrogea is included in this
frequency register.

Winter is the season with the highest frequency of strong winds. On the sea shore
and the bank of littoral lakes, the frequency of strong winds >10 m/s oscillates
between 5% and 9% (4-8 days), while in the plateau zone, they oscillate between
3% and 6% (3-6 days). At the meteorological stations located in the aerodynamic
shelter zones, the frequency of these winds is reduced below 3% (1-2 days).

In spring, the frequency of strong winds decreases, oscillating between 2% and 4%
on the littoral and most of south Dobrogea — at intensities of >10 m/s and up to 1%
- at intensities of >15 m/s. A high frequency of strong winds >10 m/s is recorded in
the marine space (approx. 15% - 2 weeks) and in those areas of orographic
intensification of the air currents (almost 14% - 16 days).

Summer is the season with the most reduced frequency of strong winds >10 m/s,
which reaches 8% (one week) in Constanta and 5% (approx. 5 days) in Medgidia
and Adamclisi. In the rest of south Dobrogea, the seasonal frequency oscillates
between 0.5% and 1.5%, reaching 0.1% in the sheltered zones.

In autumn, the frequency of strong winds >10 m/s intensifies again exceeding 14%
(almost 2 weeks) in Constanta and 11% (approx. one decade) in Medgidia. The
frequency of these winds oscillates between 3% and 4% at the Black Sea shore and
on the bank of the great littoral lakes, while in the most part of south Dobrogea it
oscillates between 1%, except the sheltered zones, where it drops under 1%.

The annual variation of strong winds >10 m/s is characterized by the reduction of
the frequency from winter to summer. Also, there is a tendency of shift of the
maximum frequency in winter towards December and January in the marine space
and towards February in the southern sector of the littoral, inside the land of
Dobrogea.

The maximum frequency was also noticed in December, at some weather stations
with short observation period (e.g. Cernavoda). In these cases, the curves of strong
wind frequency appear generally disparate and fragmented due to the short period
of observation needed for an actual image of the characteristics of the climatologic
regime of these phenomena.
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Pedological implications of strong winds in South Dobrogea

The ecopedology of surfaces affected by strong winds in Dobrogea deals with
various aspects because of the consequences this phenomenon has on soil fertility
and crop stability. Like other regions, similar in terms of the geographical makeup
(limestone and green schists), the morphological subunits that make up the
agroecosystem - the plateaus of Istria, Casimcea, Negru-Voda and Carasu are
completely organized for irrigations and many of the analyzed aspects involve this
element.

The soil covering, developed on such a structural and lithologic support could only
concur with the pedogenetical factors, to which vegetation and the climatic
conditions contributed in particular. But, if the former are considered passive
factors in the production of soil, the vegetal blanket and the climate had a particular
dynamics, their influence being felt in the distribution area, and especially in the
soil quality and preservation state.

The predominant soils are: chernozems (CZ), cambic chernozems (CC), yellowish
soils (SB) and redzina soils (RZ), all part of the mollisol soils, lithosols (LS),
regosols (RS) and coluvisols (CO), all belonging to the non-evolved, cut or sloppy
soil class.

The problem of research, in the context of the themes proposed, targeted the
following aspects:

¢ the destruction of the structural aggregates and degradation of texture state,
caused by strong winds;

e crosion (surface and depth), as a result of the deflation process;

e the filling of the river bed with sediments fallen from the slopes and brought
by the wind;

¢ the salinization-alkalization phenomenon as a result of transport by means of
wind of the particles resulted from marine evaporation and deposited
together with the loess layer;

e irrigation and the process of excess humidity, temporarily stagnant, caused
by wind intensity and direction;

It is well known that south Dobrogea represents a transition region for the
Romanian ecopedological area, from steppe soils generated by the extreme climate,
dry and strongly xerophytic of the Black Sea basin, to the forest-steppe soils,
characteristic to the Danube basin. A specificity of the landscape is given by the
loess deposits, with variable thickness (from tens of cm to tens of meters) which
deposited on a pre-existing landscape with hard stratigraphical organization. The
loess also constitutes the parental material on which all the soils that belong to the
mollic class (and not only) were formed.
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The fact that these phenomena exist even in regions located at over 100 km from
the shore (Esichioi, Dumbraveni etc) and irrigations were not used at the research
date (to emphasize a secondary salinization) support without a doubt these
statements. Moreover, recent researches accomplished by Irina Pozdneakova all
over south Ukraine confirm the presence of sodium in the soil’s absorptive
complex (1996). Wind was the agent that spread by air the saline powders resulted
from the marine evaporation over the entire basin of the Black Sea and deposited
with the loess in the last part of Pleistocene.

CONCLUSIONS
1. The wind factor is responsible for the degradation of the layer of fertile soil
(Table 1).
Table 1
Size and structure of disaster areas during 1980-2009 strong winds
Aria Disasters per year Affected by strong winds which
average surface
ha % of the affected area

Albesti 629 252 40.1
Ciocarlia 630 271 43.0

M. Kogalniceanu 1694 89 5.1
Nazarcea 393 82 20.9

Negru Voda 1741 561 32.2
Dorobantu 1204 300 24.9

N. Balcescu 1164 44 3.8

Poarta Alba 591 30 5.1

Sacele 832 172 20.7
Targusor 1912 15 0.8
Independenta 176 176 100.0

Pestera 868 300 34.0

Vultur 619 619 100.0
Adamclisi 209 209 100.0

Ostrov 2324 8 0.3

Total South Dobrogea 28066 3128 11.1

2. Limestone, green schists and detritus resulted from their alteration was
uncovered where the wind forces reached considerable intensities and the
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lithologic substrate was made up of consolidated material. A characteristic of
the action of strong winds in Dobrogea on soil genesis is represednted by the
occurrence of the salinization and alkalization process. The research done on
a large ecological area, exceeding the territory of south Dobrogea,
demonstrates the presence of sodium in the loess deposits and at
considerable depth (0.80 - 1.50 m). This has only one explanation: the
sedimentation of saline powder with the Pleistocene loess dust.

. The strong winds in Dobrogea have an extreme influence, sometimes

decisive, on the establishment of the degree and intensity of many soil
degradation processes, on the establishment of the used agricultural
technologies with consequences on the crop stability and productions
obtained.
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Abstract

The evolution of the current climate has caused many changes in terms of environmental
components, including the soil. Aridization process led to the depreciation of its fertility
traits for example: de-structuring of aggregates, compaction, consequently decrease of the
amount of humus reserve, soil water constant changes. This led to restructuring of land
use, replacement of other crops, energy, land improvement systems in rethinking and
rehabilitation.

This paper having personal support of some researches in several agro-ecosystems of
Romania aims to bring the current concerns regarding the current status of the land, soil
support and conservation status of soil and not least the current cultures and future crops.

INTRODUCTION

The research of agrarian space presents, from our point of view, several
components, the most important being: geo-topographic location, pedological
resource, all hydro climatic conditions and land use. The last three decades are
characterized as the climate issue, both through extensive changes in the global and
national territory.

The temperate zone, in which we are situated, has suffered for the period to which
we relate many perturbations of temperature, precipitations, changes in the status
of vulnerable land and deepened continuously.

If we have to take into consideration the proposed scenarios for the next 20 - 50
years, following the increase in value of temperature, 0.8 °C, as is currently the
Central and Eastern Europe will have a similar thermal regime of northern African
continent. Also finds that in many countries of the Mediterranean and the Balkans
or Black Sea basin. The year 2003 was the warmest of the latest century, with
incalculable losses to agriculture, and unfortunately many human lives.
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The weather is expected according to the calculations to have an average annual
warming of 0.5-1.5 °C until the year 2030.

Continued global warming will result in +3 °C melting of polar glaciers and raise
sea levels by 1 ma planet. At 4 °C in addition, Scandinavia will become Europe
Mediterranean and northern Canada the most fertile agricultural area of the world.

For the year 2035 are expected in the current rate of warming, melting glaciers and
the total since the current five degrees above average temperature, thermal shock
will be that mankind will not last.

Our natural question is: who will be the answer to the impact of soil future thermal
shock? It will degrade the fertile layer? How and in what rate? How will react to its
physical and chemical components to stop the phenomenon and what measures are
necessary for improvement?

Therefore, for the present situation we intend to point such phenomena, in various
locations in our country and having a specific pedology support.

The pragmatic side means the restructuring of land use, accompanied by their
subsequent replacement to other species than the traditional ones. At the same time,
it takes into account the translating of the culture of grain, with more energy as
alternatives to time.

THE PURPOSE AND METHODS OF RESEARCH

What has followed? First of all, the crops evolution of current land use status
according to the pedology resource. Research has the high-impact of aridization
process where soil vulnerability is evident.

We have focused on certain soil types, namely: psamo-soils in southern Oltenia,
kastanoziom in Dobrogea and chernozems in limestone in the south of Moldova.
Sites are in correlation with the forecast sketch (with additions) of moisture regions
in Romania (USD Soil Conservation, 1994).

Romanian map Agroecosystems Legend  ......

R . 1. Romanian plain and Dobrogea tableland
; 2. Flood plaine and Danube Delta
i 3. Dobrogea tableland
= R = - In T P 4. Romanian plain
i e A 5. Oltenia plaine with Dune

Fig. 1. Agroecosystems affected of pedological aridization with degradation
sustenability from land crop
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Table 1

Analytical data
Sandy salonetzic soil - Flood Danube plain; Potelu, Corabia
Fine . . Hidraulic Aeration | Resistance to
Horizon ]?fﬁlt)h Cj;: Y| sand Hu(;zl us Nm%)?gen S(;[(Ih:m pH [ CaCOs | conductivity porosity penetration
%o e mm/h % Kgf/em?
Ao 0-15 | 62 | 745 | 0.88 0.021 0.43 8.5 8.60 105.2 32.3 10
A/IC 23-32 | 4.1 | 66.8 | 0.30 0.010 0.43 8.8 9.70 121.4 34.6 7
C 35-45 | 33 | 734 | 017 - 0.43 3.8 5.83 137.9 36.4 7
70-80 | 6.3 | 877 - - 0.59 9.0 7.58 134.9 34.9 6
90- 5.1 | 895 - - 0.59 9.0 | 13.35 - - -
100
Chestnut steppe soil - Dobrogea; Casimcea zone
Horizon Depth Clay Fine sand Humus Nitrogen
(cm) (%) (%) (%) (%)
Ap 0-13 24.6 6.9 2.1 0.13
Am 18-33 24.0 8.6 1.7 0.13
AIC v 35-50 244 10.1 1.5 0.11
Cha 75-90 233 16.1 0.9 0.05
C 100-120 22.7 15.7 - 0.04
Lithosol - Central Dobrogea
Grading Chemical Physical
Horizon D?pth Clay Fine sand Humus Nitrogen Tota'l Aeration porosity Hydraqh.c
(cm) (%) + coarse (%) pH (%) porosity (%) conductivity
sand (%) (%) mm/h
AR 0-17 20.6 54.5 5.70 7.8 0.31 59.9 249 134.7
(rock)
Rogosoil - South Moldova - Corvului plain
Grading (% Chimice Fizice
. Depth Fine sand Hydraulic . . Resistance to
Horizon (crrr’l) Clay Silt +coarse | pH CaDC Os con};luctivity Aerauor; porosity penetration
sand (%) mm/h (%) Kegf/km?
Ao 0-20 14.6 29.3 56.1 3.3 12.7 1.5 49.6 24
A/Ck 22-33 12.8 30.5 56.7 84 14.6 104 54.3 20
C 35-45 9.7 27.5 62.8 8.6 16.2 - - -
50-75 9.5 21.1 69.4 8.5 13.2 24.2 56.9 17
80-100 10.6 30.8 57.8 8.7 11.9 - - -
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In the last 25-30 years, the area (agro ecosystems) we refer to, belonged to a
climate of xeric type.

Our methods of investigation were based on specific mapping, such as
substantiation to draft L.I. (land improvement) (DES-DRE, CES, OT, etc.) and A
scale covered were determined according to load and complexity of land.

Soil analyses were those of current laboratory practice, following in the dynamic
modification of physical and mechanical attributes (DA, RP, K, PT, PA and others)
for fertilization (humus and Rh, macro and micro elements) or soil chemistry (pH,
V, carbon content, salts etc.).

The data are based on soil evaluation and land classification in soil fertility class. It
was intended also to compare the present situation with the previous evaluation of
soil notes, all related to land use and culture.

The available production data helped us to understand the real situation of
vulnerability of land for agrarian economy.

THE CONTENT OF RESEARCH AND RESULTS

In Oltenia, the area investigated was the Danube meadow between localities:
Dunareni-Bechet-Potelu-Corabia. Dominant soils are psamosoils (sandy soils) and
some subtypes of alluvial sandy soil.

Their characteristics are low content of clay (<12%) and humus (subunit percent).
Over time, in the process of farming these soils have been improved (irrigation,
fertilizers, incorporation of clay, etc. Fertilizers were predominantly organic
fertilizer and green manures. The effect was not the desired one, because of the
strong mineralization of the incorporated material and the leaching of these on soil
profile. Applied, for example, from the first decade of March to the end of spring,
in May, they were completely mineralized and no trace or effect of their
incorporation into the soil was identified. Humus still remained <1% and the
reserve calculated on the first 50 cm 30t/ha - extremely small.

The values of soil surface temperatures in the South of Oltenia are often between
50°C- 60 °C and it is continued throughout high value on control sections. Lack of
water in the soil resulted in the most of plantation from the Danube to the root
system atrophy, in some cases, even to necrosis. The effect: dry partially or totally
hearths entire perimeter planted.

The transition from one regime type to one weak arid xeric, lithology means an
extension of periods of dryness, from 4 months consecutively in a period of several
months of dryness effective control of entire sections of land.

Here, in Oltenia, Mehedinti county territory, at Gogosul and other territories like
Burila Mare, with sandy soils, specialists have taken measures replacing maize
crop in 2009, with sorghum and triticale plants better adapted to new climatic
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conditions. It is expected, that in a short time, in southeastern Oltenia to introduce
also in culture citrus and fig trees.

On the fields of Dobrogea with pedology component of kastanozioms, in majority,
and with other types or subtypes lithic (conditioned by VEU), vulnerability is
extremely high, the report Penmann (P/ETP) being the most critical in Romania
(<0.75).

In the Casimcea plateau land, the arable land restrains use, the place being taken by
xerophytes pastures, pastoral worthless. Erosion as a process characteristic of
vulnerability, removed only in the last two decades more than 5,000 hectares of
set-aside.

Drought, as the defining phenomenon of aridization, between 1999 and 2003 led
only to partial or total disaster of crops: wheat, barley, maize, sunflower and rape.
The value of loss production was then tens of millions of ROL in Castelu,
Medgidia, Poarta Alba, Basarabia, Valul lui Traian. Only for the wheat, for
example, were losses of 9.3 billion of ROL, from Medgidia and 43.7 billion of
ROL to Castelu.

In the sunflower crop in Castelu, in the same year (2003), the losses amounted to
36.5 billion of ROL same cause of vulnerability soil due to the impact of the
phenomenon of aridization.

Following soil indicators, the most affected were: humus and reserve humus,
carbon content, hydro-physical and physic-mechanical constants. The indirect
factors are found slope land and groundwater regime. Penalties included by these
indicators for soil evaluation notes, go to 20% -70% (subunit coefficients of 0.8-
0.3).

Where we located the use of pasture land, especially on the slopes of the valley
Casimcea, listed indicators are useful add edaphic volume (VEU) - appearance of
hard rock (limestone or green schist).

In the south of Moldova, Covurlui plateau area, investigating the climate impact on
soil resource was noted by: intensive mineralization of humus horizon with
dehumificatin softness, destructuring of the physical and the particular process
area, sufossion in loess.

Land is now slightly arid climate, compared to the previous xeric, evidence of its
extension northward.

The pedology shell is dominated by limestone chernozems (CZka), the plates and
regosoils (RS) on the slopes. Degradation of the physical is obvious, both to the
chemical. The recognized natural causes, joined and human action, through
interventions such as deforestation, destruction or abandonment hydro ameliorative
and ESC systems, pollution, etc. Emanation of dust from the factory steel plant in
Galati, leading to contamination of thousands of hectares of farmland and
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abandoned works to the highest of the IRI system (Terrace Covurlui-170,000 ha)
have influenced land degradation in accelerated.

The reducing fertile led horizons by erosion and deforestation (especially in points
of connection interfluve slope-shelf) to change land use (from arable land to
grassland or even in the future in non-productive land).

Another cause, the man-to-ground impact of the current climate, with repercussions
on land use changes remains the new cadastral configuration. This led to
fragmentation of the land, there are currently four million parcels cave regarding
Romanian level. Changes in the geo-topographical drawing of boundaries of plots
could not keep account of old hydro schemes and other works of land
improvement, ameliorative recommendations from pedology methods.

Natural causes overlapping human interventions have reduced fertility potential of
the soil, reaching the abandonment of approx. 1 million ha, with changes of use or
other destinations. Approximate of the 7 million hectares are used for only 50% -
60% of the area (3.5 million hectares remaining, currently cultivated).

If the trend of global transformation will continue, Romania will have to draw up
new agricultural areas and ecological pedology climate areas where crops in
rotation to meet the resources of soil.

Restructuring will also replacing traditional crops such as wheat and maize, with
several technical plants adaptable to new thermal conditions (e.g. sunflower,
rapeseed), but also the introduction of specific types Mediterranean climate, e.g.
sorghum, millet, triticale, future planning of olive groves, kiwi and fig trees. Some
of them are already cultivated, occasionally the surfaces (the Ostrov area), and
especially olive Mediterranean species and will be put into future concerns of
specialists.

A new entrant in culture aside is artichoke, herbs and not only, as we shall see, and
planted on former swamp alluvial soil of lalomita, the SC Agrofarm Fetesti.
Cultivation was done in 1000 ha in 2009, in order to test its energy value.
Artichokes proved better adapted to new climate conditions on and support the
underlying pedology of increasingly low in humus and nutritional substances.

On the cultivated area has achieved a production of about 20,000 t, which can then
be used to manufacture "blade"-small solid bio-fuels. The equivalent in classical-
diesel fuel is 2 kg pallets for gas oil 11. Being a perennial, artichokes, exploit weak
soils and potential environmental pedology and the profit rate can reach 700 euro /
ha, compared with wheat which does not exceed 50 euro a ha.

The whole experiment of meadow reclaimed from the sea to the Danube, from
Fetesti is not singular for Europe, because it is part of a general partnership called
"Green Energy", with agricultural universities in the Balkans and beyond. The next
phase will invest 3 million euro for building factory pallets and gradual transition
to the use of bio-fuels, partly or wholly for agriculture.
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CONCLUSIONS

1.

Global warming is actually an undeniable phenomenon that, for agriculture
in general and soil distinction in particular, will mean gradual but continuous
degradation of everything that's sustainable land as a human food resource.

. Vulnerability of agricultural land in Romania was identified after 1990, all

studies of specialized international bodies (ONU-FAO, PNUD, UNISDR-
United Nations International Strategy for Disaster Reduction) and
materialized on the "Map of forecast moisture regimes soils” (1994).

. For Romania, the impact is more obvious in the agro-ecosystems of South

and East (Oltenia, Baragan, Dobrogea and South of Moldova), with such
resources as soils: psamosoils, kastanozioms, chernozems limestone, lithic or
regosoils types and subtypes.

. The change in the soil moisture regime resulted in poor arid climate zones

extending to the detriment of xeric.

. Vulnerability of soils meant obvious changes in terms of physical, chemical

and biological component, the most important being the mineralization of
humus-acid huminic providing dark blackish organic matter, with
repercussions on the state of fertility.

. Some properties such as: acidity, degree of saturation in bases, total and

active calcium content, this salt, etc. will undergo changes that will lead,
predictably, to remove from arable land, save currently is replacing or
changing assortment of cultural usage.

. Agro-pedology restoration will mean adapting to rapid and extensive

measures such as reconsideration of IRI and CSE systems, fertilization
mainly organic radical; structured rotation with perennial plants and
dominant; move limits by replacing traditional crops with plants easily
adaptable to new climate conditions.
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Abstract

The research conducted in the experimental field from Moara Domneasca showed changes
in the physical and chemical characteristics of reddish preluvosoils. The measurements of
chemical characteristics (reaction, base saturation degree, hydrolytic acidity, nitrogen,
phosphorus and potassium content) showed a change in the application of agricultural
technologies, while there were negative changes regarding the main physical properties
(bulk density, total porosity, soil permeability, penetration resistance).

INTRODUCTION

The research conducted in the experimental field from Moara Domneasca showed
that the following technologies are applied to a significant downward trend from
6.2 in soil reaction 15 years ago in 2009 to 5.1-5.4, while the humus content is low
to very low and N, P, K content is also medium to small. Reddish preluvosoil has a
clay-loam textures that influence the bulk density, soil permeability and soil
penetration resistance. To follow the changes, comparisons were made between the
main soil properties determined in tests conducted in 1995 and 2009 in the fruit
trees plantation and the Agrotehnics experimental field.

MATERIAL AND METHODS

The research was conducted in 2009 in the Moara Domneasca experimental field
on reddish preluvosoil, and soil samples were collected in disturbed and
undisturbed state the depth of 0-20 cm, 20-40 cm and 40-60 cm to determine the
main chemical and physical properties of soil: soil reaction, content of humus, N,
P, K, base saturation degree, hydrolytic acidity, soil texture, bulk density, soil
porosity, penetration resistance and soil permeability. Soil samples were collected
from the fruit trees plantation, where works were carried raising up to 40 cm and
from the Agrotehnics experimental field of plowing 20 cm. Soil samples were
analyzed and interpreted according with the methodology ICPA, 1987. To follow
the changes in the evolution of chemical and physical properties of the reddish

61



preluvosoil from Moara Domneasca, the physical-chemical characteristics of the
control determinations were measured in 1995 by the specialization of Pedology.

RESULTS AND DISCUSSION

The climatic conditions recorded at the Moara Domneasca area in 2009 are
characterized by deviations from the characteristic average multiannual values of
the area.

In 2009, rainfall was well above the normal (566.4 mm) and an average annual
temperature of 12.2°C (Figure 1). During the vegetation season, the amount of
rainfalls was 357.6 mm, exceeding the average multiannual values of 118.6 mm,
and an average temperature of 20.9°C, compared to 19.2°C as it is normal for the
respective area, i.e. an increase by 1.7°C.
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Fig. 1. Temperature and rainfalls values
at the Moara Domneasca area in 2009

The analyses conducted to determine soil reaction showed a significant pH
decrease of reddish preluvosoil, generally in the first 0-20 cm from 6.8 (slightly
acid reaction) respectively at 5.4 and 5.2 (moderately acidic reaction). This is
generally caused by mineral fertilizers with acid reaction that have long applied in
the experimental field from Moara Domneasca. The closely related reddish
preluvosoil pH values recorded a decrease of base saturation degree from 71.33%
to 65.25 and 60.1% respectively (Figure 2).

62



6.95 7.15
8 6.82 6.52 s
5.7 -

5.15 5.2

pH
e
Base saturation degree (2)

CT Fruit trees Field crop cT Fruit trees Field crop
plantation plantation

Fig. 2. Evolution of soil reaction and base saturation degree from Moara
Domneasca experimental field

The decreasing base saturation degree increased the soil hydrolytic acidity from
medium to high in the first 0-20 cm of soil (Figure 4). We consider that, to
neutralize the acidity of reddish preluvosoil should, the apply to limestone
amendments, a dose of 10-15 t/ha.

Hidrolitic acidity (2)

CT Fruit trees Field crop
plantation

‘no-zo ®20-40 040-60 ‘

Fig. 4. The hydrolytic acidity value of reddish preluvosoil from
Moara Domneasca experimental field

The organic matter content in the reddish preluvosoil is low in the first 0-20 cm
and very low at 20-40 cm depth. Soil nitrogen supply is low during the first 20 cm,
total nitrogen recorded low to very low at depths greater than 20 cm (Figures 5).
The state nutrient supply mobile and mobile potassium P indicates a good supply
of reddish preluvosoil the first 20 cm, potassium and phosphorus content in soil is
high (Figures 6).

The phosphorus and potassium content in soil has increased compared with 1995
due to mineral fertilizers applied lately to plants and fruit trees plantation.
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Fig. 6. The phosphorus and potassium content of reddish preluvosoil from
Moara Domneasca experimental field

The physical characteristics of reddish preluvosoil are influenced generally by
clay-loam texture with a clay content about 32% in the first 0-20 cm and to around
40% clay to 60 cm.

The results obtained up to 60 cm depth on the distribution of particle size fractions
of sand, dust and clay showed that texture in the upper horizon (0-20 cm) is clay
dust and clay on clay 20-40 cm and 40-60 cm which depth is increasing the
resistance to penetration, the bulk density and total porosity decrease with
increasing clay content in soil profiles (Figure 7).

The bulk density values in the fruit trees plantation indicates that the soil is non
compacted the first 0-40 cm due to work performed before the fruit growing
plantation establishment and in the field crops soil is non compacted in the first
0-20 cm, slight compacted between 20-40 cm and moderate compacted over the
40 cm depth.
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Fig. 7. The particle size distribution and soil water permeability of the reddish
preluvosoil located at Moara Domneasca

The total porosity of reddish preluvosoil have higher values in growing trees and
small to medium values of field crops which were recorded and higher values of
bulk density (Figure 8).
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Fig. 8. The bulk density and total porosity of the reddish preluvosoil
from Moara Domneasca experimental field

Soil penetration resistance has small amounts of fruit trees plantation and higher
values in the experimental field due to higher values of bulk density and lower of
total porosity. The penetration resistance values are affected by increasing clay
content and the soil moisture profile. The value obtained 0.8-1 MPa, not adversely
affect plant root system development (Figure 9). Under the pronounced decrease in
soil moisture below 10% penetration resistance of reddish preluvosoil can touch
around 2 MPa to 30-40 cm depth, which is a limiting factor for the development of
plant root system.
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Fig. 9. Soil penetration resistance for management systems (July 2009)

CONCLUSIONS

1.

The Reddish Preluvosol from the Moara Domneasca experimental field has
a low humus content between 2.1-2.2% the first 20 cm.

Lately, reddish preluvosoil reaction underwent significant changes in the
application of agricultural technology with values between 5.2-5.4, moderate
acid reaction.

The decreased reaction and increase the hydrolytic acidity requires the
application of limestone amendments.

The clay-loamy texture of soil determine a reduced of soil permeability
which favors rain water stagnation on soil surface. To increase the soil
permeability and disposal of soil compactation should apply organic
fertilizers and agricultural work done during the optimum moisture.

Soil penetration resistance was reduced less than 1 MPa because there was
an additional moisture during May-June when the tests were conducted.
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Abstract

The soil study conducted in the water catchment area of Valea Harboca aimed the
identification, characterization and evolution of soil coating under anthropogenic
influence. In this regard, a control profile was opened (under natural regime) in order to
trace, with its help, the evolution of the physico-chemical properties of the cultivated soils.
The soil types identified after analyzing eight main profiles are: chernozem, erodosol and
antrosol, under the current system of soil classification.

The project presents a comparative study of the physico-chemical attributes of the arable
soils from the studied perimeter, with the ones of the standard profile. Among them were

selected: granulometric composition, Da, PT, pH and the humus content, on two depths 0-
20 and 20-40 cm.

MATERIAL AND METHODS

For soil characterization, three alignments were set in the top, middle and lower
region of the water catchment area, on which 10 main profiles were opened, whose
description permitted the identification of the soil types existing in the region:
chernozem, erodosol and antrosol. In this project, three representative profiles are
presented for the studied area and a standard profile of the regional soil
(chernozem). From the soil attributes, determined by laboratory tests conducted on
samples harvested from the main profiles, the following were selected for
presentation: granulometric composition, bulk density, total porosity, pH and the
content in humus.
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RESULTS AND DISCUSSION

Erodosol-cambic-calcaric (phl) is situated in the upper third of the right slope
strongly inclined; with live farm use (it was arable). The soil formed on loess
deposits, has uniform medium texture on profile and is excessively eroded. The soil
formula and name below ground level is:

ER-ca-ka/k1d3e15-SL-1-Vn;  Erodosol cambic, carbonatic, semi-profound,
excessively eroded by water, loess, medium clay, live.

Morphological description of the profile

Aok | Aok horizon (0-17 cm): clay, 10YR3/2 color in wet condition and 10YR4/4 in
dry condition, poorly developed granular structure, friable in wet condition,
moderately cohesive in dry condition, slightly plastic and adhesive, moderately
compact, strong effervescence

Cnlk horizon (17-65 cm): clay, 10YR5/4 color in wet condition and
10YRG6/5 in dry condition, unstructured, friable in wet condition, moderately

Cnlk cohesive in dry condition, slightly plastic and adhesive, moderately compact,
strong effervescence, straight net crossing;

Cn2k horizon (over 65 cm): clay, 10YR6/6 color in wet condition and

10YR7/6 in dry condition, unstructured, friable in wet condition, moderately

2k cohesive in dry condition, slightly plastic and adhesive, moderately compact,

strong effervescence, presents shell fragments

Gleic-Chernozem (ph2) is located at the base of the left slope, arable agricultural
use. The soil was formed on loess deposits, it had uniform medium texture and
presented gleic horizon of oxidation-reduction (Go) from 63 c¢m in the profile. The
soil formula and name below ground level is:

Cz-cb-gl/G3d6-SL-1/t-A; Gleic chernozem, strong depth, loess and loess deposits,
medium clay/medium loamy clay, arable.

Morphological description of the profile

Am Am horizon (0-26 cm): clay, colored in shades of 10YR2/1 in wet
condition and 10YR2/3 in dry condition, wet, glomerular structure disturbed
by cultivation, friable in wet condition, poor cohesive in dry condition,
Bv slightly plastic and adhesive, light, frequent cervotocine, cornevine and larvae
places, gradual right passing.

Bv horizon (26-63 cm): loamy clay, colored in shades of 10YR2/3 in wet

condition and 10YR3/4 in dry condition, wet, well developed angular
Cnl polyhedral structure, friable in wet condition, moderately cohesive in dry
condition, moderately plastic, adhesive and compact, rare cervotocine and
cornevine, gradual right passing.
Cn2Gr Cnl1Go horizon (63-125 cm): clay, colored in shades of 10YR5/3 in wet
condition and 10YR6/4 in dry condition, mottled appearance, it shows
frequent 10YR3/1 color stains in wet condition, wet, unstructured, friable in
wet condition, moderately cohesive in dry condition, moderately plastic,
adhesive and compact, gradual right passing.
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Antrosolul — hortic (h4) is located in the lower third of the right slope, arable
agricultural use. By the leveling executed in the area, on the surface of the soil was
deposited a humus material with a 60 cm thickness. The soil formula and name
below ground level is:

At-ho/d5c63-SL-1/t-At; Antrosol hortic, very profound, highly covered anthropic,
loess and loess deposits, medium clay / medium loamy clay, arable.

Morphological description of the profile

Aho Deposited material (0-60 cm): clay, the color is not uniform and it’s
dark and its dominant shade is 10YR2/2 in wet condition, wet, unstructured
(with glomerular fragments), friable in wet condition, moderately cohesive in
dry condition, slightly plastic and adhesive, moderately compact, rare
medium cracks, gradual right passing.

C1 (Am) horizon (60-80 cm): loamy clay, 10YR3/2 color in wet
condition and 10YR3/3 in dry condition, wet, poorly developed granular
structure, friable in wet condition, moderately plastic, cohesive and compact,
traces of roots, gradual right passing.

C1(Am) | C2 (Bv) horizon ( over 84 cm): loamy clay, I0YR4/4 in wet condition and
10YRS5/4 in dry condition, wet, moderately developed angular polyhedral
C2(Bv) | structure, friable in wet condition, moderately plastic, cohesive and compact.

Chernozem (ph6) is the standard profile, located at the base of the right slope, in
an area without anthropogenic intervention, it is used as pasture. The soil was
formed on loess and presented Cca horizon at the depth of 45 cm on profile. The
soil formula and name below ground level is:

CZ-ca/k3d4-SL-1/s-Ps; semi-calcareous chernozem, moderately deep, loess and
loess deposits, medium clay / sandy clay, pasture.

Morphological description of the profile

Am Am horizon (0-26 cm): clay, 10YR2/1 color in wet condition and 10YR2/3
color in dry condition, wet, partially disturbed glomerular structure, friable in
wet condition, moderately compact in dry condition, slightly plastic and
adhesive, light, frequent thin roots;
Bv Bv horizon (36-45 cm): clay, 10YR3/1 color in wet condition and
10YR3/3 color in dry condition, wet, partially disturbed polyhedral structure,
friable in wet condition, moderately cohesive in dry condition, slightly plastic
and adhesive, moderately compact, rare thin roots;

Cca horizon (45-68 cm): clay, 10YR5/4 color in wet condition and
Cca 10YR6/5 in dry condition, wet, unstructured, friable in wet condition,
moderately cohesive in dry condition, moderately plastic;

Cn horizon (over 68 cm): clay, 10YR5/5 color in wet condition and
10YR7/6 in dry condition, wet, unstructured, friable in wet condition,

C moderately cohesive in dry condition, moderately plastic, adhesive and
compact, strong effervescence, frequent CaCOj; stains, it presents sand
insertions.
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Fig. 1. Granulometric composition, at the 0-20 cm and 20-40 cm depths,
it the analyzed profiles

In comparison with the clay content of the standard profile, it was observed: in the
first 20 cm, the values diminish, compared with the control profile, by 0.4% at the
gleic chernozem, by 2.3% at the erodosol cambic and by 6% at the antrosol hortic; in
the next 20 cm, the clay content diminishes only at the antrosol hortic, by 2.4%, at
the gleic chernozem and at erodosol cambic increases by 6.5%, respectively by 4.3%.
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Fig. 2. Bulk density values, at the 0-20 cm and 20-40 cm depths,
at the analyzed profiles

Bulk density values (Da) (Figure 2), in the first 40 cm, are close only at the
standard profile and at erodosol. The largest amplitude of these values is registered
at the gleic chernozem, whose pressing starts at 40 cm. The close values of the
apparent density at antrosol show a uniformity of the material deposited on the soil
surface by smoothing.
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Fig. 3. Total porosity values on the 0-20 cm and 20-40 cm depths,
at the analyzed profiles

In comparison with the standard profile, the gleic chernozem has the highest value
of total porosity (PT) (Figure 3) in the first 20 cm. At erodosol and at antosol, the
values are lower in the first 20 cm in comparison with the next 20 cm, due to
agricultural usage.
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Fig. 4. Values of the humus content, on the 0-20 cm and 20-40 cm depths,
at the analyzed profiles

The humus content (Figure 4) has the lowest value (0.9%) in the first 20 cm of the
erodosol, in comparison with the value registered in the control profile, on the
same depth (2.73%). Values close to those recorded in the standard profile pertain
to antrosol, which justifies its classification in the hortic subtype.
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Fig. 5. pH values, on the 0-20 cm and 20-40 cm depths,
at the analyzed profiles

From analyzing the data presented in Figure 5, it results that the values of the pH
are relatively uniform in the first 40 cm at the studied profiles. The lowest pH
values pertain to antrosol, and the highest to gleic cambic chernozem.

CONCLUSIONS

1. The bulk density values (Da) (Figure 2), in the first 40 cm, are close only at
the standard profile and at the erodosol.

2. The clay content has different dynamics on the two depths that were studied,
in the first 20 cm the trend is ascending, and in the next 20 cm is descending.

3. At erodosol, and at antosol, the values of total porosity are lower in the first
20 cm than in the next 20 cm, due to agricultural usage.

4. The erodosol has the lowest humus content in the first 20 cm of the profile.

5. The pH values are relatively uniform in the first 40 cm at all studied profiles.
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Abstract

This paper is focused on the cadmium accumulation by soybean (Glycine max) plants
grown on Eutric Fluvisols material with different Cd contamination. The cadmium contents
in soil material increased by 3, 5, 10, 15, 20 and 30 mg/kg Cd using cadmium acetate. The
results of tests carried out to determine the content of cadmium in soil and soybean plants
(roots, stalks, leaves and seeds) showed that the cadmium uptake in soybean plants
increased with increasing total cadmium content in soil. An increase over 14 times of total
cadmium content in the soil increased the cadmium content in different parts of the soybean
plants (55 times in roots of 8 times in stalks and leaves and 24 times in seeds). The high
cadmium content in soil does not induce highly significant reductions in seeds or biomass
production of soybean plants.

INTRODUCTION

Cadmium, a non-essential metallic element for the life cycle of living organisms, is
known as one of the most dangerous pollutants in the environment. The continuous
inputs of this element in biosphere, as a result of various industrial activities, may
pose a risk to the health of ecosystems and people. Cadmium has high mobility, is
poorly retained by the soil and is readily uptaken by plants [1].

Vegetal species, such as soybean represent a health risk if are grown on soils
contaminated with cadmium, because these plants are able to accumulate large
amounts of cadmium in their edible part. Although metal toxicity in plants is
manifested only on heavily polluted soils, their accumulation in plant tissues, even
at a lower level than phytotoxic level, is a concern. Serious diseases have been
reported to be related with ingestion of food and/or water contaminated with Cd
even if the cadmium concentration in food is still considered low [2].

This paper is focused on the cadmium accumulation by soybean (Glycine max)
plants grown on Eutric Fluvisols material with different Cd contamination.
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MATERIAL AND METHODS

This experiment was conducted in the Greenhouse of INCDPAPM-ICPA
Bucharest. For pot experiments soil material was used collected from the upper
horizon of Eutric Fluvisol from bottomland of the Dambovita River. The soil was
air dried, crushed and passed through a 2-mm sieve prior to analysis and filling the
pots. This soil material was artificially spiked with cadmium acetate to make its
final total concentration as 3, 5, 10, 15, 20 and 30 mg/kg Cd.

The total content of cadmium was measured with a flame atomic absorption
spectrometer in hydrochloric solution resulted by digestion of soil samples in acid
mixture. The concentrations of mobile Cd in soil were determined following
Na,EDTA extraction method.

Plants were harvested at maturity. Plants material divided in to roots, stalks, leaves
and seeds was washed in distilled water and dried at 65°C until constant mass.
Dried plant material was mineralized using nitric-perchloric acids mixture and the
content of Cd determined by atomic absorbtion spectrometry.

The experimental design was entirely randomized with 3 replications. The effects
of the treatments were studied by analysis of variance and average test (Tukey).

RESULTS AND DISCUSSION

The controlled increases of total cadmium content in soil changed some soil
chemical characteristics and soybean plants.

It is noted that, for 9 of the 12 studied characteristics, changes were statistically
assured. Extremely statistically significant changes were established for five of the
studied characteristics: the total content of cadmium in soil, potential mobile
cadmium content in soil (Na,EDTA-extractable form) and cadmium contents in
soybean plant. Very significant values of Fisher test were determined for two
characteristics: total biomass of above-ground part of soybean plants and total
nitrogen content in soil material (Table 1).

The treatments involving the addition of cadmium acetate produced statistically
significant increases of total cadmium content in soil material used for pot
experiment (Figure 1).

Also, using a cadmium salt with high solubility in order to increase the total
cadmium content resulted in an increase of mobile form of cadmium in soil
(Na,EDTA extractable form). For the soil treatment with maximum amount of
cadmium acetate, the cadmium content in soil in soluble form has come to
represent 90% of the total cadmium content. Similar results were obtained by [3]
who found that mobile cadmium content in soil represent 70-80% of the total
cadmium content if metal pollution was induced artificially by incorporating a
soluble salt of cadmium.
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Table 1

Fisher test significances established by analysis of variance to reveal the
changes produced by increasing of cadmium content in soil on some
characteristics of soil material and soybean plant

Soybean plant characteristic / Fisher Test significances
Soil material characteristic

Total biomass of above-ground part of soybean plant wk
Soybean stalks and leaves weight NS
Soybean pods weight *

Soybean seeds weight *

pH of soil material NS
Organic carbon content in soil material NS
Total nitrogen content in soil material wk
Total cadmium content in soil material otk
Na,EDTA-extractable cadmium content in soil material wokx
Cadmium content in soybean roots ok
Cadmium content in soybean stalks and leaves o
Cadmium content in soybean seeds roxck

NS - Not Significant (p > 0.05)

*Significant (0.01 <p < 0.05)

**Very significant (0.001 <p <0.01)

***Highly significant (p <0.001)

The augmentation of total cadmium content by incorporating equivalent amounts
of cadmium salt (cadmium acetate), favoured maintaining of significant metal
amounts in soil solution, with direct effects on the cadmium content of plants.

The higher bioavailability of cadmium in soil enables the soybean plants to uptake
and to accumulate higher metal concentration in their tissues.

For the plants grown on cadmium polluted Eutric Fluvisols, the cadmium content
determined in roots ranged from 0.2 mg/kg (control) to 10.9 mg/kg (maximum
polluted soil). The values of cadmium content in roots were statistically significant
as compared to the control starting with the treatment appropriate to an increase
with 15 mg/kg of total cadmium content in soil (Figure 2).
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Fig. 1. Effects of Cd(CH;3C0OOQ), 2H,0 soil treatment on cadmium content

(total and Na,EDTA-extractable) of soil material used in pot experiment
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The values of cadmium content in stalks and leaves of soybean plants grown on
polluted soil material ranged from 1 mg/kg in control to 7.7 mg/kg for plant grown
on soil treated with the maximum amount of cadmium acetate (Figure 2).

The cadmium content in soybean seeds increased from 0.5 mg/kg (control) to
12.1 mg/kg (treatment with highest amount of cadmium acetate). The results
showed, that if the average content of cadmium in soil was 31.8 mg/kg, the
cadmium content of grains was about 24 times higher than that determined in the
seeds of control plants.

CONCLUSIONS

1. Eutric Fluvisols have the capacity to limit the uptake of cadmium in plants

mainly due to the weak alkaline reaction so that the high cadmium content in
soil does not induce highly significant reductions in seeds or biomass
production of soybean plants or other obvious symptoms of phytotoxicity.

. Regarding the distribution of cadmium in different parts of studied plants, it

is noted that soybean allows rapid transfer of the pollutants in stalk and
leaves, leading to the accumulation of significant quantities of cadmium in
the seeds.
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Abstract

Selenium is an essential microelement for animal and human nutrition, being involved in
many metabolic processes, especially antioxidants, owing to its presence in composition of
the glutathion peroxidase enzyme, seems to be the most important. Selenium occurs in
thyroidian hormones homeostasis, in the imunity and fertility processes, besides the
antioxidant role. Selenium can be present in soil such as selenates, elemental selenium,
pyritic selenium and organic compounds of selenium whose composition is unknown. The
organic compounds of selenium and selenates are the most available for uptake by plants.
Its presence in soil over a certain level (seleniferous soil) can lead to increase of selenium
content in plants who grows on respective soil, and in conclusion if we are consume these
plants, it can appears toxicological phenomenons — acute or chronic at human body and
animals (selenosis).

This paper is focused on the South-Eastern part of the Romanian Plain, Central and South
Dobrogea, where a study was done regarding low level of selenium in soil and plant, these
areas being characterized by a natural handicap, selenium deficitary. For this purpose,
data regarding selenium total content in soil and plant (wheat), as well as mobile content
selenium from soil, contents determined through investigations chemical methods and
analytic techniques, are presented.

INTRODUCTION

Selenium is an essential micronutrient for humas and animals. As a trace element,
selenium belongs to the trophic chain circuit plant-animal-human, playing a
important role as well as the other micro-elements present in human nutrition [2, 7,
14, 16, 17, 21]. Plants growned on soils deficient in selenium leads through
consumption at deficiency of this trace and those growned on selenifereous soil and
introduced in food goes to selenosis, with consequences on human health.

Generally, the selenium content is 0.1-0.3 mg kg™ for the diets of various animals,
but a selenium content of 3-15 mg kg can be considered an excess causing
toxicity [14, 19]. The uptake of Se by plant roots depends on some soil propesties
such as: oxidation state, pH, chemical and mineralogic composition, and the
concentration of Se and competing anions such as sulfate and phosphate in solution
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[3]. In soil, selenium is found in various forms, namely: selenides (-2), elemental
selenium (0), selenites (4) and selenates (6) in the inorganic selenium and -2
valence in the organic selenium. Between them, selenate is the most soluble Se
species and can be taken up by plants and leached through the soil profile [4,5].
Distribution of selenite and selenate between the solid and solution phases within
soil is a function of pH and mineral species present.

The purpose of this paper is to survey the data regarding selenium level from soil
and plant in the south-eastern part of Romania, Central and South Dobrogea, its
uptake by plant transfer.

MATERIAL AND METHODS

Location of plant and soil points covers the south-eastern part of the Romanian
Plain, central and south Dobrogea. Plant samples were collected from the same
points with soil samples. Soil samples were collected on the 0-20 cm depth. To the
plant samples it were collected aerian parts with the waist of 20-30 cm, and wheat
grains were collected when they reached maturity. Map location of soil and plants
samples points is shown in Figure 1.
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Fig. 1. Soil and plant location (n = 83)

Selenium total and mobile content from soil samples, as well as selenium content
in wheat green plants were determined in our laboratory.

A mixture of minerals acid (nitric acid and chlorhydric acid) and perhydrol was
used for the digestion of soil samples to determine total selenium. During the

digestion, selenium was passed through selenite (SeOif ), then it was reduced with
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sodium borohydrure (NaBH,), when it is resulted selenium hydrure (H,Se), wich
was dosed through flame atomic absorption spectrometry coupled with hydride
generator. Mobile content of selenium in the soil was determined by extraction
using a common extractant (ethylene diaminetetraacetic and ammonium acetate
solution at pH 7, after Lacatusu and al., 1987 [12]).

Plant samples were calcined at a temperature of 450°C and the ash obtained was
dissolved into a hydrochloride solution, in wich selenium total was dosed using the
method used to determine selenium total and mobile in soil [8, 13, 15, 22].

Total content, selenium mobile from soil and selenium content of wheat plants
were determined on a total of 83 soil and plant samples from central and south
Dobrogea, and south-eastern of Romania.

RESULTS AND DISCUSSION

The data regarding the selenium content in the Romanian soils was found in
several papers, that had shown the level of selenium in mountainous soil and
alluvial deposits from the northern area of Oriental Carpathians [1,10], but also in
soils of Dobrogea [6,9,11,18,20]. Recently, research was performed refering at
selenium content in soils of the south-east Romanian Plain, central and south-
eastern Dobrogea (Lacatusu and al., 2008, 2009). Arithmetic averages of total and
mobile content selenium values in soil, as well as plant content for the studied
samples are presented in Table 1.

Table 1

Arithmetic average of total content, mobile soil selenium values (mg - kg”) and
content of plant for soils which were growned wheat in agricol years
2007/2008 and 2008/2009

Arithmetic mean of total

content x1, mobile content

South-east of

Central and

South-east of]

South-east of

x2 in soil, wheat plant Romanian south Romanian Romanian
content x3 Plain 1 Dobrogea Plain 2 Plain total
samples number=83 (2007-2008) | (2007-2008) | (2008-2009)
X1 0.189 0.143 0.270 0.237
X7 0.006 0.004 0.020 0.014
X3 0.023 0.022 0.050 0.039

1 Slobozia — Calarasi — Fetesti — Tandarei area
2 Slobozia — Orezu — Lehliu — Manastirea — Céldrasi area

The average contents of total selenium from the soil samples collected from the
upper horizon (0-20 cm) of Romanian Plain soils are 0.189 mg/kg for the soils
from the Slobozia - Célarasi - Fetesti - Tandarei perimeter and 0.270 mg/kg for the
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soil samples from the perimeter bordered by Slobozia - Orezu - Lehliu - Manastirea
- Calarasi, the average of these areas from south-east Romanian Plain being 0.237
mg/kg.

For central and south area of Dobrogea, the average content of total selenium from
soil collected samples is 0.143 mg/kg.

The average content of mobile selenium in the soil collected samples from same
depth of the south-east Romanian Plain soils is 0.006 mg/kg for soils in the
perimeter bordered by Slobozia — Calarasi — Fetesti — Tandarei area (1) and 0.020
mg/kg for soils of Slobozia — Orezu — Lehliu — Manastirea — Calarasi area (2).
Central and south Dobrogea soils presents an average content of mobile selenium
at 0.004 mg/kg, lower than the average content of mobile selenium which is 0.014
mg/kg for these two perimeters (1, 2) from the south-eastern part of Romanian
Plain.

It were determined average values of selenium content of 0.023 mg/kg for Slobozia
— Calarasi — Fetesti — Tandarei area (1) and 0.050 mg/kg for Slobozia — Orezu —
Lehliu — Manastirea — Céldrasi area (2) in wheat green plants collected from same
points with soil samples.

For central and south Dobrogea area, wheat plants presents an average content of
selenium of 0.022 mg/kg, while the value of 0.039 mg/kg is representative for plant
samples of these two perimeters from south-east Romanian Plain (1, 2).

CONCLUSIONS

1. The averages contents of selenium total and mobile in soil, but those content
of green wheat plant from south-east Romanian Plain are higher than those
similareous from Dobrogea, observing a discordance between these
researched areas.

2. A deficit level of selenium is showed in wheat plants grown on central and
south Dobrogea soils.
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Abstract

This paper presents a synthetic study on the dynamics of the phenomenon of heavy metals
pollution, which took place over 25 years in the Copsa Mica. The main results of research
in the pollution of soil, vegetation, animals and the main effects recorded have been
reviewed. The first investigations carried out (Rauta et al., 1987, Vadineanu et al., 1991,
Toti et al., 1993) outlined an area affected by pollution about 180,750 ha, of which a highly
polluted area of 21.875 hectares, in which the least one or two main pollutants exceeding
the maximum admissible limits. After two decades, research conducted by Vrinceanu in the
year 2005 and published in 2009, outlined a polluted area of 22,565 hectares, in which at
least one heavy metal was at a higher content of the alert threshold for a sensitive land use.
Therefore, it can be said that there was a slight tendency to increase the areas with
polluted soil. Moreover, the latest data published by Damian et al. (2008) on the levels of
heavy metals in soils near the emission source Copsa Mica SC Sometra SA show the heavy
metals concentration values higher than those reported previously by other authors.
However, we can speak about a reduction in the levels of heavy metals in the soils outside
the area of pollution itself, the content of heavy metals are below the maximum admissible
limits, but are higher than those normally recorded in unpolluted soils. The reduction may
be due to a "self-purification” of the soil by the absorption of chemical elements by plants
and by leaching. Moreover, reducing industrial production at SC Sometra SA (source of
emissions) and increasing plant performance in the purifying emissions sent into the
atmosphere contributed to reduce the amplitude of the pollution phenomenon.

INTRODUCTION

The Copsa Mica area and its surrounding became worldwide known because of the
pollution phenomenon generated by emissions from two industrial units that are
produce mainly carbon black and metallic chemical elements. The pollution
intensity was so great that it was known, in the years that passed, as the most
polluted town in Europe.

Industrialization of this area started in the 1930's, when the facilities for the
manufacture of carbon black (1935) and zinc production (1939) were built, due to
the presence of methane gas, water, and relatively cheap labour. Over the coming
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years, industrial activity developed separately in two units, first with chemical
profile, and other with non-ferrous metallurgy profile. Between the sixth and eigth
decades of the last century, production activity recorded maximum intensity
without consider, seriously considering environment protection.

In the late 90's, the two industrial units from Copsa Mica renamed SC CARBOSIN
SA and SC SOMETRA SA, after the year 1990 currently producing 10 chemical
and 15 metallurgical products. Among them, carbon black, methyl methacrylate
and methyl polymethacrylate, zinc, lead, gold-silver alloys and others.

Because of the inadequate production to environmental protection, there were sent
into the atmosphere and surface water network large quantities of: carbon black,
carbon oxides, sulphur oxides, particulates loaded with heavy metals. Pollutants
released into the atmosphere, returned to the ground, polluting vegetation, soil and
surface water. Oxides of sulphur, carbon and even nitrogen resulting from the
combustion processes, and released into atmosphere were subjected to oxidation,
hydration, then return to the ground as acid precipitation, causing burns to the
vegetation, emphasizing the acid reaction of soils and hence triggering a chain of
soil degradation, with serious depreciation of organic matter, alteration of mineral
part, the loss of nutrients, surface and deep erosion, and others.

Black carbon released into the atmosphere and then returned to the soil created
"sinister landscapes” throughout the area. Initially, black smoke was the trigger
factor of attention on the pollution phenomenon at Copsa Mica. It could be “seen”,
unlike the heavy metals that getting into the soil, plants, animals, and human
bodies, and, because they couldn’t be "seen", had no warnings in the early stages.
Only when animals and people started to get sick, heavy metals came to the
attention of specialists in environmental and related disciplines.

The major sources of pollution recorded in the early 90's were black carbon plants,
agglomeration plants and sulphuric acid installations [9].

In 1993, the closing of carbon black factory solved the problems of pollution by
this chemical. Over time, the atmosphere and houses were clean. It should be noted
that, for soil, carbon black was not a real source of pollution, knowing that,
normally, carbon is an important element in soil composition.

In 1998, a Greek company, "Mytilines Holdings”, acquired plant SOMETRA SA,
and made some improvements to facilities for the remediation of gaseous and
liquid emissions, significantly reducing production in order to lower pollution
intensity from the previous period of 1990. However, there were many periods of
time when they reported excedents of the maximum admissible limits for the
pollutants constituents of air (sulphur oxides, heavy metals). As a result, the
company decided to build a new sulphuric acid plant, with modern technology and
a very small pollutant impact on soil. In fact, since February 1, 2009, plant
production was temporarily stopped.
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If other components of the environment (air, water) have their own dynamic of
“self-purification” capacity, soil is the only component that accumulates pollutants,
not having the degradation capacity of inorganic pollutants, and, moreover, being a
transfer factor of pollutants in plants, water, animal and human bodies. If no special
measures are taken, heavy metals can remain in soil for a long time such as decades
or centuries [5]. This paper represents a synthesis of the most important research on
soil pollution in the Copsa Mica area.

MATERIAL AND METHODS

To achieve this synthesis work, we studied the most significant papers published
over the years concerning soil pollution in the area under the influence of the SC
SOMETRA SA. Major elements were outlined that helped to present the evolution
of the pollution phenomenon. It was interpreted from new points of view, how air
pollution has manifested, at Copsa Mica lately, and its effects on vegetation and the
soil.

RESULTS AND DISCUSSION

The first data concerning heavy metals and sulphur soil pollution at Copsa Mica
were published by Rauta et al. [7], and were related to forest soils.

The first measurements of areas polluted with heavy metals, performed in the
1990s and reported by Vadineanu et al. [9], Toti et al. [8] showed that the entire
area of land affected by pollution was 180,750 ha, of which 149,465 ha of
agricultural land and 31,285 of forest land. The polluted territory covers an area
eastward to Dumbraveni and even more, in the south up to Seica Mare, in the west
to Blaj, and in the north up to Cetatea de Baltd. Toti et al. [8] states that the highly
polluted area, where at least one from entire heavy metals had content above the
maximum admissible limit (MAL) was 21,875 ha, of which 18,630 ha of
agricultural land and 3,245 ha of forest land (Figure 1).

In a paper published in 2005, Dumitru [1] presented data determined in three
different years (1990, 1993 and 1995) regarding the total content of heavy metals
in A horizon (0-20 cm) of arable soils from the Copsa Mica area. The author noted
an obvious decrease in the total content of cadmium and copper, mainly, at the
maximum and average values. Compared to 1990, in 1993 and 1995 content values
have decreased by 13 and 50% for cadmium and by 32, and 51%, respectively for
copper (Table 1). For lead and zinc, in 1993 compared to 1990, increases in
contents, by 7% and 10% respectively, were recorded. But, in 1995 compared to
1990, decreases in contents, by 28% and 12% respectively, were observed. These
changes in the content of heavy metals, especially decreases, must be attributed to
the agricultural operations, especially deep ploughing, which allowed the dillution
of polluted upper horizon, in a greater mass of soil.
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Fig. 1. Distribution of heavy metals polluted areas from the Copsa Mica
territory in the year 1985 (adapted from Rauta et al., 1987, Toti et al., 1993)

Table 1

Dynamics of heavy metals content (mg-kg'l) in arable horizon (0-20 cm) from
Copsa Mica strongly polluted area (after Dumitru, 2005)

1990 1993 1995
Element
min. max. med. min. max. med. min. max. med.
Cd 1.5 31.5 8.7 2.5 28.0 7.7 1.8 15.1 4.3
Cu 20 370 75 30 110 51 25 92 37
Pb 25 805 228 85 735 243 35 584 165
Zn 110 765 465 190 1640 514 134 1350 407

If we make a comparative analysis of the heavy metal content ranges, especially
the mean values of the upper soil horizon, the result, for forest soils, is an increase
of the content in these elements, by 1.1 times for cadmium and lead, 3 times for
copper and 2 times for zinc, in 1993 compared to 1987 (Table 2). It should,
however, be noted that, in fact, the reported values were significant for earlier
periods, when samples were collected. For agricultural soils, in the same period,
Toti [8] reported values close to those of forest soils (Table 2). Lacatusu et al. [3]
calculated close mean values, also for soils from pasture, although, except for zinc,
content ranges were narrower than in agricultural soils (Table 2). In all cases, the
heavy metal content decreased with soil depth profile, so that at depths varying
from 20 to 60 cm, the heavy metal content reached normal values, characteristic to
the pedogeochemical fund.
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Table 2

Intervals and average values of total heavy metals in the A horizon of soils
from Copsa Mica area, according to land use

Forest soils Agricultural Soils from

Chemical | - Statistical [ Ry et. al. | Toti et al. soils pastures
element | parameter (1987) (1993) Toti et al. Licitusu et

(1993) al. (1995)
Cd Kinin 0.8 1.0 0.5 4.4
Xinax 22.6 26.0 31.5 11.9
Xined 5.4 6.2 6.0 6.9
Cu Kinin 6.0 20.0 10.0 15.0
Xinax 77.3 174.0 370.0 127.0
Xined 22.2 67.0 59.0 39.0
Pb Xin 20.0 22.0 25.0 37.0
X 552.0 335.0 835.0 476.0
Xined 116.0 124.0 195.0 171.0
Zn Xoin 51.1 91.0 50.0 178.0
X 791.0 1,646.0 675.0 1819.0
Xined 219.0 442.0 349.0 539.0

If we consider measurements of Vrinceanu [10], we find that, in the year 2005, the
total polluted area, where at least one heavy metal concentration exceeded the alert
threshold for a sensitive use, was 22,565 ha, characteristic of lead pollution in the
horizon 0-20 cm.

Other polluted surfaces, characteristic to cadmium (10,320 ha), zinc (7,040 ha) and
copper pollution (1,600 ha), overlaped in the area outlined by lead pollution,
proportionally to the size of each of the areas, as suggested in Figure 2.

The above data lead us to conclude that reducing the amount of land affected by
pollution occurred only when the levels of heavy metals were below the maximum
admissible limits. Specifically, if we compare the size of areas contaminated with
content levels above the maximum admissible limit or above the alert threshold
value, we find that the amount reported in 1991 and 1993 (21,875 ha) by
Vadineanu et al., and, respectively Toti et al., was close to that reported by
Vrinceanu in 2009 (22,565 ha) for year 2005. This finding shows that, after 1993,
the rate of pollution has become lower and lower.
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Fig. 2. Areas of land polluted by a single chemical element (lead), two
(cadmium, lead), three (cadmium, lead, zinc), four (lead, cadmium, zinc and

copper)

Otherwise, if the pollution intensity of SC Sometra SA did not decrease, the
polluted area would have increased much more. In support of this assertion, the
data obtained by Ozunu et al. [6], which, by modelling the dispersion powders
containing heavy metals emitted into the atmosphere by industrial activity of SC
Sometra SA and deposited on the soil, showed a significant reduction in deposits
and consequently on their heavy metal content. Thus, over 9 years, from 1999 to
2008, the maximum annual deposits decreased in intensity, and their heavy metals
content (g/mz) also decreased from 315.02 to 5.90 for zinc, from 191, 56 to 3.69 for
lead, and from 2.79 to 0.008 for cadmium. Furthermore, the above named authors
calculated the time required for these deposits to achieve the levels of alert and
intervention thresholds for sensitive land use if, hypothetically, would not naturally
contain such chemical elements. The results showed that the periods of time would
be from 250 to 1,000 years for zinc, from 42 to 333 years for lead and from 25 to
167 years for cadmium, depending on the land type (arable or natural, forest cover
or pasture) and the nature of the threshold (alert or intervention). Since the last
time, the amounts of heavy metals that were deposited on the ground were quite
low, allowed the polluted land area not to increase exponentially, and the overall
content of heavy metals from soil to maintain, as magnitude order, around levels
determined in the years 1991-1993.

Therefore, once again, laboratory experiments [4] verified and confirmed the
earlier assertion that soil is an accumulator of pollutants, mostly inorganic, and, by
natural means, the disappearance rate of heavy metals in soil is carried on in
historical times, of tens, hundreds, thousands of years.

While surface soils contaminated with heavy metals has increased slightly, the area
covered with forest vegetation, destroyed due to air pollution has decreased
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dramatically over the past 22 years (Figure 3). Satellite images published by
Ianculescu et al. [2] highlighted the polluted area restriction in 2001 to only 20% of
that found in 1986. The surface of contaminated vegetation decreased continuously
over the coming years, so that, degraded forest area in 2008 represented only 2% of
the original degraded area.

Fig. 3. Degradation of forest vegetation dynamics in the years: 1986 (__ ),
2001 ( —.-.- ) si 2008 (... ) (according to Ianculescu et al. 2009,
using satellite images)

Therefore, the forest has responded very well to reducing air pollution by SC
Sometra SA, following the improving of environmental protection facilities and
production reducing. However, the authors showed an increased concentration of
pollutants in soil, especially cadmium and lead.

CONCLUSIONS

1. As a result of the environmental pollution exerted by the two industrial units
over the decades, the area of polluted land, assessed in the 1990s, was
180,750 ha, of which 31,285 ha forest fund and 149,465 ha of agricultural
land. The heavily polluted area, where at least one or two of the main
pollutants exceeded the maximum admissible limits, was 21,875 ha, of
which 3245 ha forest fund and 18,630 ha of agricultural land.

2. The polluted land area, assessed during 1991-1993, to 21,875 ha, was very
close to that reported for 2005, equal to 22,565 ha. The difference of only
690 ha, showed a slight increase in the polluted area in the time since the
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year 1991 to 2005, which demonstrates a systematic reduction in the
pollution intensity over time. Otherwise, the polluted area expanded greatly.

3. The dynamics of forest vegetation pollution in 22 years (1986-2008) showed

10.

a very significant reduction, while the surface covered with contaminated
soil remained almost constant, with even a slight increasing trend.
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Abstract

Soil pollution with crude oil has become an important problem of our days. Crude oil
introduction into soil environment can occur from pipeline blow-out. When released on soil
surface, petroleum hydrocarbons adsorb on the organic mineral matter of the soil. This
paper presents the data obtained during a case study achieved in Perisoru-lanca, Braila
County. The pollutant is crude oil, and the main parameter followed is total petroleum
hydrocarbons.

INTRODUCTION

Pollution is the process of atmosphere contamination (particles, gases and vapors
produced artificially), the natural surface or underground water (domestic waste
water, industrial, nitrates from fertilizer) or soil (with fertilizers, pesticides,
radioactive wastes, etc.) [5, 7].

Currently, about 80% of lands are contaminated/polluted by products of petroleum
origin (hydrocarbons, solvents etc.) used as an energy source in the oil industry, as
well as chemicals. There is a variety of pollutants affecting soil and subsoil, such as
fuel and oil products, hydrocarbon residues, crude oil, other products resulting
from the operation (saturated and unsaturated aliphatic hydrocarbons, and the
monocyclic and polycyclic aromatic).

These types of products (mainly hydrocarbons) have a harmful risk, affecting the
quality of groundwater, which becomes unfit for use for a long time (drinking
water, irrigation and different industrial uses). It also poses risks to human health,
biological environment and vegetation, aromatic compounds having a strong
feature of mutagenic and carcinogenic and, not least, affect the environment
security, presenting risks of explosion and fire, when the floating oil reach the
groundwater in the basement of various buildings [3].

Accidental oil pollution has become nowadays a common phenomenon that can
cause environmental and social disasters [1, 2]. Potential sources of direct pollution
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of soil and subsoil can be covered by tanks, separators old from wastewater
treatment plants, settling basins, slurries and waste pits of tar, ramp CF loading and
unloading, underground pipelines, sewerage networks etc.

Solid residues, unstored corresponding, which can pollute the soil, come from:
solid impurities involved in crude oil, sewage sludge from wastewater treatment
plants and raw water treatment, solid waste from the maintenance and cleaning of
incinerator ash sludge, powder catalyst [4].

Most oil pollution sources are anthropogenic, but there are also some natural
sources. There is evidenced that some organisms, such as high-class plants are able
to synthesize hydrocarbons and can penetrate the soil [6].

MATERIAL AND METHODS

The case study achieved was necessary to establish the degree of pollution of the
contaminated/polluted area with crude oil. Braila County is known for its historical
pollution with petroleum hydrocarbons.

Perisoru City, Braila County is located on the map at 45°7' North 27°29' East.

L]

Fig. 1. Location of case study - area of Perisoru, Ianca, Briila County
(source Google Earth)
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RESULTS AND DISCUSSION

The crude oil provided by transport pipelines led to soil cover with a film, which
stayed on its surface and formed a crust. At soil surface, there remained
asphaltenes forming crust, and the other hydrocarbons with a lower molecular
weight penetrated and completely obstruct the soil pores causing air traffic stop.
The lack of oxygen involves stopping the process of biodegradation of petroleum
hydrocarbons. This phenomenon, comparable to animal bodies hypoxia (lack of
oxygen to cells), led to the installation of an anaerobic system in soil, leading to
faster or slower death forced aerobic microorganisms and cells root, with the
consequent inability of roots to retrieve sap and support plant metabolism.

Fig. 2. Image with the profile achieved in Perisoru-Ianca, Briila County

Figure 2 presents the profile achieved in Perisoru-lanca, Braila County.
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Fig. 3. Evolution of total petroleum hydrocarbon content with horizon in the
profile achieved at Perisoru, Ianca, Braila County

In the profile achieved in Perisoru area, lanca, Braila County a very strong
pollution was registered with petroleum hydrocarbons, a descending pollution. In
the Amt horizon, 0-20 cm was registered a concentration of total petroleum
hydrocarbons by 92000 mg kg, in the Am horizon at 20-40 cm depth, the
concentration has a value of 82400 mg kg'. The Acl horizon located at a depth of
55-75 cm there is a halving of residual oil content in determining the value of
41700 mg kg, almost identical to that of AC2 horizon located at 75-95 cm depth,
with a value of 41000 mg kg'. At 100-120 cm depth there was identified the last
horizon of the profile and value of total petroleum content in continued to decrease
reaching the value 32100 mg kg™, which maintains the level of excessive pollution.
The evolution of total petroleum hydrocarbon content with horizon in the profile
achieved at Perigoru, Ianca, Braila County is shown in Figure 3.
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Fig. 4. Evolution of total petroleum hydrocarbon (TPH) content with depth in
the 3 soundings achieved in Perisoru, Ianca, Braila County

In the sounding 1 (S1) made on 4 depths was registered the highest concentration
of total petroleum hydrocarbons with a value by 50300 mg kg™ on 20-40 cm depth,
followed by 43400 mg kg on 70-90 cm depth, 19700 mg kg™ at surface (0-20 cm)
and 12000 mg kg on 50-70 cm depth. Sounding 2 (S2) have been realized on 3
depths, being registered a decrease in total petroleum hydrocarbons content with
depth. Thus, there was a surface concentration of total petroleum hydrocarbons by
33200 mg kg™, 40200 mg kg on 20-40 cm depth, and 18000 mg kg on 40-60 cm
depth. The concentration of total petroleum hydrocarbons in sounding 3 (S3)
presents in the first horizons a descending pollution from 20400 mg kg at the
surface drops to 13900 mg kg at a depth of 20-40 cm and then a strong ascending
pollution concentration reaching the value of 57400 mg kg™'. The evolution of total
petroleum hydrocarbon (TPH) content with depth in the 3 soundings achieved in
Perisoru, Ianca, Braila County is presented in Figure 4.

CONCLUSIONS

1. The case study was achieved in an area known for the history of petroleum
hydrocarbons pollution.

2. The pollution degree of the studied area is excessive in the majority of the
soil samples.
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3.

4.

5.

In the profile achieved in Perisoru area, Ianca, Brdila County a very strong
pollution was registered with petroleum hydrocarbons, a descending
pollution.

In the sounding 1 (S1) made on 4 depths the highest concentration of total
petroleum hydrocarbons was registered on 20-40 cm depth and on 70-90 cm
depth.

Sounding 2 (S2) was realized on 3 depths, being registered a decrease in total
petroleum hydrocarbons content with depth.

6. The concentration of total petroleum hydrocarbons in sounding 3 (S3)
presented a descending pollution in the first horizons and then a strong
ascending pollution concentration.
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Abstract

Slime deposition resulting from technological process of pickling steel bands is located in
the unit S.C. OTEL INOX S.A. Slime is a metal waste which cannot be recuperated and its
storage in the deposition is final.

Because storage slime on deposition no. 3 approached to the final rate, the unit
commanded a study necessary for the ecological closure of the slime deposition. By
construction, slime is stored in a concrete pit which is a barrier for soluble salts and heavy
metals to infiltration into the soil and underground water

To determine the chemical composition of slime deposition, there were collected several
surface samples and a profile, uniformly distributed on the sides of deposition and on the
ridge deposition.

From the surface, samples obtained an average sample used for the levigation test and the
first eluate of the percolation test.

The analytical values determined for all the elements are within the range given by the
Order 95/2005 and is not a danger of water pollution with chemical elements.

As a result, slime deposition no. 3 stored in the S.C. OTEL INOX S.A. area containing
pickling process slime can be subject to ecological closure, in accordance with the
environmental legislation.

INTRODUCTION

The slime resulted of the technological process of pickling steel bands and all
afferent operations that happen in S.C. OTEL INOX S.A. Targoviste (main activity
- cold rolling) is stored in depositions located inside the company. The unit is
located in an industrial area of the town Targoviste, in the south-west of the town,
besides the road no.16 to Gaesti.

The purpose of this study is the deposition no. 3 with a storage capacity by
approximate 4750.2 m’. Slime is a metal waste which can not be recuperated and
its storage in the deposition is final. Slime deposition resulting from the
technological process of pickling steel bands is located in the west of the unit S.C.
OTEL INOX S.A.
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Slime deposition is protected by construction for the soil and subsoil pollution
because it is stored in a concrete pit. Both floor and walls are constructed of
reinforced concrete. The floor is provided with a grid to collect the liquid phase.
Around the floor there is a sewer to collect rainwater and waters which derive from
the slime.

Before storage, the slime on the pit a layer of lime was disposed in clods (with a
thickness of about 20 cm) in order to produce a neutralization reaction with the
stored slime.

Since storage slime on deposition no. 3 approached the final rate, unit S.C. OTEL
INOX S.A. Targoviste commanded a study necessary for the ecological closure of
the slime deposition, realized by I.C.P.A. Bucharest [1].

MATERIAL AND METHODS

To determine the chemical composition of the slime deposition no. 3, there were
collected several samples of 7 points: 6 points (P1, P2, P3, P5, P6 and P7) were
uniformly distributed on the sides of deposition and 1 point (point P4) was placed
on the ridge deposition. Samples of the points P1, P2, P3, P4 and P7 were taken on
0-20 cm depth, the P6 point on 0-5 cm depth and a profile was made at the point P5
on 200 cm depth (4 samples).

From the surface, samples was obtained an average sample used for the levigation
test L/S = 10 I/kg, and the first eluate of the percolation test C (0) L/S = 0.1 I/kg.

The analytical methods used for slime samples were: reaction, nitrates, total
soluble salts content, soluble salts, heavy metals - total content and mobile forms,
soluble and the total fluoride [3].

RESULTS AND DISCUSSION

The physical and chemical property of the slime

The freshly taken samples had gray to dark-gray colors. In the storage, slime is a
semisolid material, predominantly yellow-rusty colors with black, rusty brown,
reddish, orange, black to white spots or areas, due to the presence of the calcium
hydroxide mixed with slime.

From the chemical point of view, slime is a mixture of oxides and hydroxides of
heavy metals, emanated from chemical composition of metal bands. The chemical
composition of slime include salts such as sulfates, chlorides, fluoride, resulted in
the process of pickling neutralization technology.

The reaction of the slime samples was moderately alkaline in samples collected at
the point P6 (pH = 8.90) and strongly alkaline in the point P1 (pH = 9.78). For the
other slime samples reaction was extremely alkaline with values within pH range =
10.36-11.20 (Table 1).
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Slime high alkalinity is due to the calcium hydroxide solution (10%) used in the
precipitation processes of the heavy metals, and to a mixture of salts containing
sodium hydroxide (62.2%) used in the thermochemical pickling process. The slime
reaction over pH=10 indicates that in the neutralization process was used an excess
of the hydroxide calcium.

The lower amount of moisture to the surface samples was 50% (P6, 0-5 cm) and
the highest was 85% (P2, representing the newly deposited material) (Table 1). For
profile samples (P5), slime humidity ranged between 74% and 79%.

The total content of the soluble salts have similar values in the surface horizons and
the profile slime, being in the range 1301-2082 mg/100g (mean values = 1661
mg/100g) and corresponds to a strong salinization compared with the limits
concerning the soils salinization degree.

The salinization was mainly sulphatic, and anionic and cationic composition of the
soluble salts showed that the dominant salts are: calcium sulfate and calcium
nitrate, then sodium nitrate and calcium chloride. Small quantities of calcium
bicarbonate, magnesium nitrate and potassium nitrate occur.

The sulfates were formed in the pH correction process of the wastewater to a value
of 2-2.5 pH units with sulfuric acid (neutralization station). Chlorides were formed
along the entire process. Nitrates were resulted from chemical and electrochemical
pickling with nitric acid.

The calcium and sodium salts were formed in the precipitation processes of heavy
metals with calcium hydroxide solution (10%). In the thermochemical pickling
process was used a salt mixture containing 62.2% sodium hydroxide, 25% sodium
nitrate and 12.5% sodium chloride (neutralization station).

Soluble fluorine values were between 36 and 47 mg/kg with a mean of 42 mg/kg.
The total fluorine content varied between 1.6% and 2.6%, with the mean of 2.1%
(Table 1).

The total and mobile content of heavy metals presented approaching values in the
surface horizons and the profile.

Because the chemical elements determined in slime samples had generally similar
values in the, surface horizons and the profile, show that slime have a similar
composition, even if the collection was made on the surface or in depth deposition.

The levigation test and first eluate of the percolation test

The concentrations of the chemical elements in P1 - the levigation test L/S = 10
I’kg and P2 - C (0) - first eluate of the percolation test L/S = 0.1 I/kg) were
presented in Table 2.

The P1 reaction is moderately alkaline (pH = 9.03) and it is given by the presence
of the sodium carbonate. The P2 reaction is slightly alkaline (pH = 8.22) and is due
to the calcium bicarbonate.
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Table 1

Chemical analysis of surface samples from slime deposition no.3

Values
Indicator Unit P1 P2 P3 P4 P6 P7
pH pH units 9.78 10.85 10.77 11.20 8.90 10.36
Water extract, ratio 1:5
HCOy mg/100g 35 44 49 43 32 44
cr mg/100g 75 41 24 53 60 76
S0/ mg/100g 499 356 24 309 24 380
NOy mg/100g 632 760 970 530 1462 1005
Ca™ mg/100g 415 322 243 269 457 434
Mg* mg/100g 22 0.8 0.7 0.5 7 1.5
Na* mg/100g 61 115 48 93 38 102
K* mg/100g 4 4 3 4 3 4
Total soluble mg/100g 1723 1643 1362 1301 2082 2047
salt content
F, total %o 2.1 1.6 2.5 2.0 2.6 2.1
F, soluble mg/kg s.u. 39 42 36 39 41 47
Heavy metals, total forms
Zn ppm 39.6 35.2 39.6 36.0 41.9 31.7
Cu ppm 127 133 127 122 197 122
Fe ppm 90041 108936 114493 108936 110418 | 97451
Mn ppm 992 1258 1487 1293 1275 1134
Pb ppm 349 42.1 56.7 349 42.1 71.2
Ni ppm 7111 6595 8069 8290 9469 7995
Cr ppm 13157 15493 35031 18891 16130 17617
Co ppm 184 186 215 211 239 192
Cd ppm * * * 0.15 * *
Heavy metals, mobile forms
Zn ppm 0.66 1.75 1.63 1.34 1.50 1.31
Cu ppm 19.0 67.1 435 40.2 32.7 42.6
Fe ppm 9.29 5.71 3.93 3.57 10.0 3.93
Mn ppm 80.8 87.3 74.3 87.3 71.0 61.3
Pb ppm 422 8.58 6.40 4.22 3.49 4.22
Ni ppm 624 353 611 641 1054 731
Cr ppm 349 327 667 520 789 496
Co ppm 7 6 8 10 16 12
cd ppm * * * * * *
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Calcium salts predominated, followed by sodium salts pursuant to the precipitation
processes of heavy metals with calcium hydroxide 10% and the usage of a mixture
of sodium salts in the thermochemical pickling process.

The content of heavy metals in the levigation sample P1 is low. The analytical
values determined for all the elements are within the range given by the Order
95/2005 [2] and there is no danger of water pollution with those chemical elements.

By construction, slime is stored in a concrete pit which is a barrier for soluble salts
and heavy metals to infiltration into the soil and underground water. During storage
of the slime deposition up to fill is continuously monitors storage activity.

As a result, slime deposition must be subject to the process of ecological closure.
The ecological closure of slime deposition will run according to specific projects.

Table 2

Concentrations of chemical elements in P1 - levigation test
L/S = 10l/kg and P2 - C (0) - first eluate of percolation test L/S = 0.1 I/kg)

Values maximum allowed
Indicator Values obtained Order 95/2005
P1-L/S=10Vkg P2- C(0), L/S =10 l/kg C(0)
mg/kg s.u mg/l mg/kg s.u mg/1
pH 9.03 8.22
HCO;* 60 -
HCO5 1100 64
Ccr 1880 113 25000 15000
S0* 18050 1045 50000 17000
NOs** 11070 487
Ca™ 12000 700
Mg* 68.8 5.7
Na* 2260 162
K* 410 29
F 7.3 0.5 500 120
Cu 0.42 0.02 100 60
Ni 2.0 0.15 40 12
Zn 23 0.14 200 60
Cd 0.16 0.003 5 1.7
Cr, total 425 1.92 70 15
Mn 0.45 0.03 - -
Pb 1.7 0.10 50 15
Co 2.5 0.22
Fe 13.7 0.8
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CONCLUSIONS

1.

Slime resulted of the technological process of pickling steel bands in S.C.
OTEL INOX S.A. Targoviste was stored in depositions located inside the
company. Slime is a metal waste which cannot be recuperated, and its
storage in the deposition is final.

. From the chemical point of view, slime is a mixture of oxides and

hydroxides of heavy metals. The reaction of the slime samples were
moderately alkaline, strongly alkaline and extremely alkaline.

. The slime presented a strong salinization, mainly sulphatic and the dominant

salts are calcium sulfate, calcium nitrate, sodium nitrate and calcium
chloride.

. Because of the chemical elements determined in slime samples had generally

similar values in the surface horizons and the profile, show that slime have a
similar composition.

. In the levigation test and first eluate of the percolation test calcium salts

predominate, followed by sodium salts and the content of heavy metals in
the levigation sample is low. The P1 reaction is moderately alkaline and P2
reaction is slightly alkaline.

. The analytical values determined for all the elements are within the range

given by the Order 95/2005 and there is no danger of water pollution with
those chemical elements.

. Slime is stored in a concrete pit which is a barrier for soluble salts and heavy

metals to infiltration into the soil and underground water.

Slime deposition no. 3 stored in the S.C. OTEL INOX S.A. area containing
pickling process slime can be subject to ecological closure, in accordance
with the environmental legislation.
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Abstract

Sludge from the water treatment station lasi, one of the largest in the country, was stored
for ten years, between 1995 and early 2006, on an area of 18.920 nr’.

The wet sludge has a negative impact on environment by: anaerobic fermentation gas
emissions, the presence of heavy metals, soluble salts and pathogens; it was necessary to
close the deposit.

The variant of land ecological restoration through phytoremediation is plausible as long as
the water regime from the deposit is check up. First, it is necessary to accelerate the
drainage, in order to install vegetation throughout the area.

In this paper there were analyzed and presented some aspects regarding the
phytoremediation as the least costly method, with a high probability of land ecological
restoration affected by wet sludge deposits.

For this purpose three sludge samples were collected and analyzed. First is a reddish
sludge due of trivalent iron oxides and hydroxides under water excess conditions. The
second sample, the darker, is a transient state sludge oxidation and the third sample was
collected from an area with reeds where begins the humification process. Also, plant
samples were collected from seven species: Atriplex sp., Rumex acetosela, Phragmites
australis, Chenopodium album, Aster panonicum, Solanum nigrum, Galinsoga parviflora.
Plants were separated for analysis in organs: root, stem and leaves.

INTRODUCTION

The sludge deposit was built by removing the layer of soil over an area of
9.1 hectares with planning surrounding and partitions dams. The deposit was
divided into 11 compartments of different sizes. Between the compartments there
are lapses of movement of water and mud. The total deposit volume is 225,000 m’
with a total active area of 15 hectares. The deposit is located in the major bed of
Bahlui River, on its right side the distance in straight line until water treatment
station Iasi is approximately 2000 m [2].
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MATERIAL AND METHODS

To investigate the sludge three samples were collected and analyzed. First was a
reddish sludge due of trivalent iron oxides and hydroxides under water excess
conditions. The second sample, the darker, was a transient state sludge oxidation
and the third sample was collected from an area with reeds where begins the
humification process. Sampling depth of sludge was between 20 and 30 cm. Sludge
samples were dried at room temperature and then were minced.

Plant samples were collected from seven species: Atriplex sp., Rumex acetosela,
Phragmites australis, Chenopodium album, Aster panonicum, Solanum nigrum,
Galinsoga parviflora. Plants were separated in organs: root, stem and leaves.

The main chemical properties determined on sludge samples were: sludge reaction
(pH determined potentiometrically in aqueous suspension), organic matter content
(Walkley and Black method), C/N ratio, contents of total nitrogen (Kjeldahl
method), and content in mobile forms of phosphorus and potassium in acetate-
soluble solution of ammonium lactate at pH 3.7 (Egner-Riehm-Domingo method).
Also, were determinate the total contents of heavy metals (measured with flame
atomic absorption spectrometer in hydrochloric solution resulted by digestion of
soil samples in HClO,-HNO; mixture). Those parameters were determined
according to the ICPA methodology.

Plant samples were dried in the oven for several hours, at a temperature of 70°C,
after which they were crushed. Total nitrogen was determined by Kjeldahl method,
macro elements (P, K, Ca, Mg) and microelements (heavy metals) were determined
hydrochloride solution obtained after solubilisation plant ash produced by burning
plants, several hours, at 450°C. Measurements were made by spectrometry in the
visible (P), flame photometry (K, Ca) and atomic absorption spectrometry for Mg,
Cd, Co, Cr, Fe, Mn, Ni, Pb and Zn.

RESULTS AND DISCUSSION

The chemical composition of sludge

The reaction values (pH), determined in aqueous suspension at a ratio dry sludge:
water of 1:5, indicated a weak alkaline reaction in reddish sludge and a weakly acid
reaction in the other two samples. The reaction was slightly alkaline due to the
presence of hydroxides and carbonates (Table 1).

The organic matter content was 3.06% in the reddish sludge and 27.1% in sludge
sample collected near the dam. A high content of organic matter was found in the
sludge with reed vegetation. Reed vegetation helped to reduce the amount of water
and influenced favorable the humification process. The ratios C/N value of 11.5
showed a good evolution of the mineralization process. In sample 1, organic matter
content and total nitrogen content was low. Although, the C/N is 13, mineralization
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had a very low intensity. Sludge sample taken near the dam, had a high nitrogen
content which significantly reduced the value of the ratio C/N.

Table 1
Reaction and content of macro elements sludge samples collected from
the Tomesti deposit
pH |Organic

Sample Identification matter| Corg C/N Pa | Kar

number H,0

% ppm

1 Reddish sludge 7.91 3.06 | 0.158 | 1.8 | 13.1 |1233|1526
2 |Sludge dam area 6.75 | 27.1 | 4.633 | 15.7 | 4.0 | 504 | 558
Sludge with reed vegetation | 6.78 | 224 | 1.321 | 13.0 | 11.5 | 600 | 549

The total nitrogen content of sludge samples, compared to the limits of
interpretation of content classes in soil, showed different levels namely: very low
(reddish sludge sample), small (sludge sample with reed vegetation) and very high
(sludge sample collected from dam are). The content of mobile forms of P and K
was high.
The total heavy metal content (Table 2) showed a significant loading of heavy
metals. If the analytical data are compared with Clark values, in the three samples
of sludge, heavy metal content, with the exception of two chemical elements (Co
and Mn) were larger than Clark. Zinc values were 125 times, 54 times, respectively
85 times higher than the Clark. Also, cadmium levels in the three samples were 54
times, 23 times, respectively 38 times higher than Clark. Pb had a major
accumulations between 6 and 11 times the value of Clark. Other elements analyzed
(Cr, Ni), in some cases exceeded three times Clark values.

Table 2

Total heavy metal content (mg/kg) of sludge samples Tomesti, compared with
Clark values (C), with normal values in soil (NV) and with the alert threshold
values (PA) and intervention threshold values (PI) for a less sensitive land use

Identification Cd Co Cr Cu Fe Mn Ni Pb Zn
Reddish sludge 7 14 106 141 34525 542 65 186 10409
Sludge dam area 3 10 52 144 26632 486 39 95 4473
Sludge with reed vegetation 5 14 107 130 22653 427 134 141 7088

Clark values C' 0.13 18 83 47 1000 58 16 83

normal values NV? 030 5 30 20 500 20 15 50

alert threshold values PA®> 5 100 300 250 2000 200 250 700
intervention threshold values 10 250 600 500 4000 500 1000 1500

pr*

"Fiedler and Résler (1988); *Lacatusu and Ghelase (1992) > *Order 756/1997 of MAPPM (1997)
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Comparing the data analysis of heavy metals content in sludge with the alert
thresholds and intervention thresholds for a less sensitive land use showed that
most heavy metal content are lower than these thresholds. This variant of
comparison was chosen because it is not recommended to cultivate this land with
plants used in human or animal nutrition, after ecological restoration.

If we consider the pH sludge samples range variation, from a slightly acid reaction
to a slightly alkaline, with predominance of neutral reaction, we observe that the
mobility of heavy metals is lower than in moderately acid or strongly acid pH
range of variation.

Absorption of chemical elements by plants from spontaneous flora installed on
sludge at Tomesti

The analytical data on the content of primary (N, P, K) and secondary (Ca and Mg)
macro elements showed that plants have received sufficient amounts of these
nutrients. This was demonstrated by the levels of these chemicals in the sludge
substrate, founded in various physical and chemical stages of maturation (Table 1)
and by the concentrations of these nutrients in leaves, stems and roots of seven
types of plants from ruderal flora, which were analyzed (Table 3).

Table 3
Macro elements content of plant organs collected from Tomesti
Nr. Species N P K Ca Mg
%
1 leaves 3,75 0,339 2,75 2,16 0,598
2 Atriplex sp. stems 0,91 0,097 1,25 0,31 0,055
3 roots 0,92 0,149 1,92 0,27 0,180
4 leaves 3,11 0,237 2,92 5,23 0,569
5 Rumex acetosela stems 1,18 0,064 2,62 1,00 0,097
6 roots 1,77 0,365 1,25 1,72 0,273
7 leaves 3,40 0,231 3,10 0,60 0,140
8  Phragmites australis stems 1,07 0,088 1,42 0,18 0,050
9 roots 2,77 0,331 2,09 0,73 0,180
10 leaves 3,22 0,292 5,39 1,99 1,070
11 Chenopodium album stems 0,70 0,070 2,13 0,44 0,085
12 roots 0,71 0,168 1,21 0,40 0,171
13 leaves 3,46 0,257 1,51 2,91 0,503
14 Aster panonicum stems 1,65 0,105 1,95 1,50 0,116
15 roots 0,80 0,148 1,92 0,57 0,100
16 leaves 6,00 0,462 4,92 3,22 0,344
17  Solanum nigrum stems 2,03 0,278 4,25 1,26 0,204
18 roots 1,31 0,218 2,27 0,97 0,152
19 leaves 5,61 0,857 4,86 4,23 1,554
20 Galinsoga parviflora stems 3,22 0,220 4,39 1,10 0,213
21 roots 2,51 0,379 7,07 5,07 0,311

The nitrogen concentration was close to 3.5% in leaves of Atriplex spp., Rumex
acetosela, Phragmites australis, Chenopodium album, Aster panonicum and high
with values of 6.0% and 5.6% in leaves of Solanum nigrum and Galinsoga
parviflora. Nitrogen absorption in these species leaves is a typical characteristic of
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these plants [3]. The nitrogen contents of stems and roots analyzed between 0.7%
and 2.77% are normal. Higher values, in stems and roots of Solanum nigrum and
Galinsoga parviflora, between 1.31% and 3.22% are specific to these species.

The absorption of larger quantities of nitrogen in these two species was
accompanied by a proportional uptake of other macro (P, K, Ca and Mg),
particularly in leaves.

The accumulation of P, K, Ca and Mg in stems and roots of species analyzed was
produced in accordance with the requirements of a chemical element of each
species. Thus, in terms of macro elements nutrition of analyzed plants, there are no
morphological or biochemical signs which may indicate aspects of deficiency or
excess.

Accumulation of heavy metals (microelements)

Unlike macro elements, heavy metals have accumulated in large quantities, some
quite large in comparison with plants needed for a balanced nutrition (Table 4).

Analyzing the obtained data, it is noted that some heavy metals were at a high level
of content, others at a medium level and some at normal levels. Thus, Zn content
was 37 times higher than the normal limit (60 ppm) in leaves of Rumex acetosela.
Similarly, high levels of zinc were recorded in leaves of Aster panonicum and
Galinsoga parviflora (19 times then the value of 60 ppm).

Table 4
Microelements (heavy metals) content of plant organs collected from Tomesti
Nr. Species Zn Cu Fe Mn Pb Cr Ni Co Cd
mg/kg
1 leaves 664 10 269 242 10 sld 1,60 1,36 3,10
2 Atriplex sp. stems 147 4 75 20 7 sld sld 1,46 2,36
3 roots 309 7 135 21 10 sld sld 1,27 3,05
4 leaves 2246 9 349 676 10 sld 0,81 1,45 3,53
5 Rumex acetosela stems 351 3 98 54 9 sld sld 1,59 2,56
6 r00ts 1391 35 121 128 21 15,72 11,32 341 3,94
7 leaves 158 5 191 150 11 sld 1,10 1,61 2,81
8  Phragmites australis stems 140 4 88 40 10 sld sld 1,61 2,63
9 T00ts 685 13 1043 108 13 2,18 1,38 2,37 3,10
10 leaves 899 9 291 268 13 sld sld 1,72 2,71
11 Chenopodium album stems 192 4 61 30 13 0,73 sld 1,56 4,36
12 r00ts 372 7 388 23 13 1,08 sld 2,27 2,96
13 leaves 1151 12 685 517 14 1,57 sld 2,81 3,20
14 Aster panonicum stems 220 3 69 54 14 0,81 sld 2,15 2,89
15 roots 460 9 1136 43 14 2,49 0,81 2,88 2,93
16 leaves 608 38 121 505 14 1,46 1,15 2,33 3,67
17  Solanum nigrum stems 527 7 98 118 13 1,15 sld 2,27 3,24
18 roots 901 17 1670 63 17 6,42 2,49 3,10 3,28
19 leaves 1171 28 481 252 16 2,91 0,87 3,82 3,54
20 Galinsoga parviflora stems 225 5 98 14 14 2,69 sld 2,55 4,13
21 roots 1671 15 1920 50 19 5,90 2,57 2,42 3,49
Levels of normal content* 20-60  5-30  20-600 50-200 5-10 0,02-0,2 0,1-2,0 0,1-0,5 0,01-0,1

*from Pendias, 2001
The average zinc content of the seven plants analyzed was approximately 11 times
higher than the right limit of the range of content. Also, the content of Cd in all
plants analyzed is 32 times higher than normal content.
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From the second category, in which chemical elements were in the medium levels
of content were: Fe, Mn, Pb, Cr and Ni. Thus, the Fe content was high in roots of
Phragmites australus, Aster panonicum, Solanum nigrum, Galinsoga parviflora.
Larger amounts of Fe were accumulated in the leaves of Aster panonicum and
Galinsoga parviflora. In the third category, of normal contents, was Cu and Co.

Of all the chemical elements analyzed zinc content of plant organs was very high.
In descending order of concentration were the iron and then the rest of heavy
metals.

The variant of land ecological restoration through phytoremediation is plausible as
long as the water regime from the deposit is check up. First, it is necessary to
accelerate the drainage, in order to install vegetation throughout the area [3].
Phragmites plants are an early solution to remedy this field. These, together with
other species, help to reduce the amount of water and of chemicals in excess by
absorption. The yields obtained for several years can significantly reduce both
excess of moisture and chemical elements.

CONCLUSIONS

1. The sludge samples had a slightly acid reaction to slightly alkaline, a
significant content of organic matter and total nitrogen and high
concentrations of mobile forms of phosphorus and potassium. In some areas
the mineralization of organic matter and the humification process began.

2. Sludge contained excessive amounts of zinc, well above the intervention
threshold value and larger amounts of Cd. Other heavy metals (Cr, Cu, Ni,
Pb) have levels content nearly the normal contents.

3. In the plants from spontaneous flora, increased on the sludge from Tomesti
the accumulation of macro elements were done in the normal level of
content, depending on the nature of species.

4. The variant of land ecological restoration through phytoremediation is
plausible as long as the water regime from the deposit is check up.

5. Phragmites plants, together with other species, help to reduce the amount of
water and of chemicals in excess by absorption. The yields obtained several
years can significantly reduce both excess of moisture and chemical
elements; at least a few years after the installation of solification process, the
land will not be used for growing plants for animal or human feed.
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Abstract

Some of the most complex polluters of the environment are the Thermal Power Plants that
use coal as energy source. There are two types of environmental pollution sources: the
main are baskets exhaust gases of coal combustion, so called high sources, and the
secondary sources that are ash dumps resulted from the coal combustion activities, so
called low sources. Thermal Power Plant Doicesti, located in the area of the Sub-
Carpathian hills, on the lalomita Valley, is a major source of environmental pollution with
sulfur, since 1952 when was built.

Geographically, the studied territory can be included into the Sub-Carpathians Curvature,
more specifically in the Prahova Sub-Carpathian subunit. Pedogenetic factors: rock,
topography and parent material, have led to the evolution of isolated, lythomorphic soils.
In the investigated territory four soil classes: Luvisols, Cambisols, Vertisols and Protisols
were identified, each of them with types and subtypes mentioned in the paper.

The subject of this paper is to analyze the loading degree of sulphur of the soils affected by
emissions from Thermal Power Plants Doicesti. Soil samples collected from 23 soil profiles
distributed in all cardinal directions, were analyzed for total, organic and mobile sulphur
contents. In the investigated area, sulphur pollution of soils, caused by sulphur emissions
from Thermal Power Plant Doicesti, were recorded. The sulphur pollution phenomenon
gathering way by changing the normal content of soil, plant, and consequently, could
affecting the health of the inhabitants of this territory.

INTRODUCTION

The thermal Power Plant Doicesti is the oldest power plant in Romania, dating
since 1952. Those 57 years of its operation left their mark on the characteristics of
soils developed in the area of emissions influence.

Sulphur from the burning gases reaches on soils and vegetation under the form of
aerosols or acid rain. Up to date, expeditionary field research, performed in the
areas of the main power stations could not show significant changes in the soil
reaction caused by emissions from coal thermal power plants. This fact is due to
the large height of exhaust chimney of burned gasses, which allows distribution of
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gaseous pollutants in large territory. Secondly, many of the soils developed in the
influence area of emissions are buffered by carbonates which prevent leaching and
depletion of bases processes. Generally, the sulphur content in the form of SO, is
less than 450 mg-kg-1 in unpolluted soils. Determination of sulfur loading degree is
very difficult, because each soil is a separate entity characterized by specific
chemical properties. However, large quantities of sulphur present in burned coal is
often found in the A horizon of soils located in the area of influence of power
plants emissions. The thermal power plant Doicesti is located in the Carpathian
hills, on Ialomita Valley. South of town Pucioasa valley enlarges its width
exceeding 2 km in Doicesti area. Doicesti, Cornetu and Branesti Hills have
different sizes and orientations, their height varying between 375-518 m. Most of
the ridges have heights lower than those of Thermal Power Plant chimney exhaust
gases, its superior part can be seen from the side Forest Balteanu located on the
second line of hills behind the Doicesti Hill [1].

MATERIAL AND METHODS

In preparing this study, field research was required for observation on materials
that make up the slopes and terraces around Doicesti Thermal Power Plant and soil
sampling. Soil sampling was done on the depth of 0-20 cm and the sampling points
were placed on the map. 23 soil samples were collected, which are subject to the
following set of tests: SO, content, total sulphur content and organic sulphur
content.

The total sulphur content was determined by gravimetric method as barium
sulphates. The principle of the method: ion sulphates precipitated with barium ion
in acidic solutions, forming a white precipitate, insoluble crystalline barium
sulphate in hydrochloric and nitric acid. Solubility in water at normal temperature
is 1x107g/l. The precipitate is separated by filtration, cremated and then weighed.

Organic and mobile sulphur content was determined by the method of Bardsley and
Lancester (1960-1965). In this method, organic sulphur is oxidized into sulphates
by incineration of soil mixed with sodium bicarbonate. Sulphates are extracted
from the soil cremated with a phosphate solution of acetic acid, and then are dosed
through turbidity or colorimetric. The method requires a prior procedure of
decomposition of sulphide, and easily soluble sulphates removal from the soil.

RESULTS AND DISCUSSION

The study of soil pollution in the area of the Thermal Power Plant Doicesti requires
an extensive analysis of soil properties that make up soil covering of great
complexity, determined by the diversity of relief, groundwater, rock and parental
materials.
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In the area influenced by emissions of the Thermal Power Plant (TPP) Doicesti,
soil samples were taken from 23 soil profiles, mostly located on both sides of the
Ialomita River, between localities Pucioasa and Targoviste and western side of the
Dambovita River between localities Izvoarele and Dragaesti-Ungureni.

The location of soil profiles from the Doicesti TPP, is the following: on lalomita
Valley to 0.8-9.5 km N from 0.8 to 6.7 km E, at 1.7 to 6.3 km S-SSE; on the left
side of Dambovita to Targoviste, at 1,6-9 km S-SW-V away from TPP, and 6.9-9.1
km away from TPP, respectively.

About 50% of soil profiles are located in meadow, on Entisols (majority Eutric
Fluvisols, Haplic, Skeletic and Gleyc). The remaining soils are: 17.65% Cambisols
(Eutric Cambisols, Lepti-Eutric Cambisols, and Stagnic-Eutric Cambisols), 17.65
% Luvisols (Haplic Luvisols and Stagnic Luvisols) 8.82% Regosol, 2.94%
Mollisols (Rendzic Leptosols) and 2.94% Vertisols (Pellic Vertisols) [2].

In the following the analysis of each pollutant, is presented separately.

A feature of soils from Doicesti area is low-medium supplying with humus;
however, coal dust, rich in organic carbon, has a direct influence on its content in
soils located in the area of influence of emissions. Although, to characterize the
state of organic matter soil supply, generally used humus content, we considered
inappropriate to use as a means of comparison, this parameter. This feature is
imposed by the processes of bioaccumulation which, for various reasons, did not
allow accumulation of large amounts of humus. Climatic conditions and natural
vegetation are the main reasons which prevent the accumulation on the soil surface
and the profile of large amounts of plant debris. Many of the soils studied are
affected by erosion processes that have the effect of transport of material from the
upper soil profile. All these soils can have up to 1.8-3.0% humus under natural
conditions. In the investigated soil profiles organic carbon content varied widely,
from 0.89 to 4.78% (Figure 1).

The behavior of any chemical element is influenced by soil reaction. There is a
relationship of proportionality between the acidity of the soil and the mobility of
sulphur. In the area investigated, the analysis revealed a variation of pH values
from 6.09 to 8.17, respectively, a variation of soil reaction from slightly acid to
slightly alkaline (Figure 2).
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Fig. 1. Amplitude variation of organic carbons content in soil profiles located

in the area of the thermo-electric power station Doicesti
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Evaluation of soil degree loading with sulphur derived from the Thermal Power
Plant Doicesti is, however, the subject of this paper. Samples were collected from
23 soil profiles performed on all cardinal directions. Soil samples were analyzed
for determination of total sulphur, organic sulfur and mobile sulfur.

Total sulfur content.

Loading degree of soil is low when the total sulphur content is less than 200 mg-kg’
' medium between 201-800 mgkg', and high between 801 and 1600 mg-kg"
(figure 3). In our determination, total sulphur content presented values ranging
from 275 mg-kg™" (Profile 2S) and 3350 mg-kg™' (9S profile).

The analysis revealed that in the entire investigated territory, only 5 of 23 soil
profiles had values over 801 mgkg', reflecting high total sulphur content. Of
these, two profiles showed excessive contents of over 3000 mg-kg' (Figure 3).
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Fig. 3. Total sulphur content in soil profiles located in the area of the thermo-
electric power plant Doicesti (mg-kg™”)
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On the east direction there were 4 soil profiles with values between 412 mgkg”
and 961 mg-kg™". Only profile 2E recorded a high load level, 961 mg-kg', due to
the small distance from Thermal Power Plant.

In the southern direction there are 7 soil profiles with values between 275 and 3350
mg-kg”'. 7S and 9S profiles have the highest values of the entire studied area,
because their location quite close to the Thermal Power Plant Doicesti.

On the north there were tested 5 soil profiles, profile 1N been quite close to the
Thermal Power Plant having the highest value (1757 mg-kg"'). On the western
direction there are 4 soil profiles, with values between 357 (6V) and 3323 mgkg’
(7V). On the direction of NV there are two soil profiles with values between 494
and 577 mg-kg™, corresponding to the middle class content.

The total sulphur pollution is relatively high in a southern direction in the 7S and
9S profiles, to the north in the profile 1N, and in a western direction in the profile
7V. The remaining profiles have values ranging into the middle class of content
(201-800 mg-kg™).

Organic sulphur content

There are three classes for soil organic sulfur content: low - when the sulphur
content is less than 160 mg-kg"', medium - sulphur content is between 161-320
mg-kg", and high - sulphur content is over 320 mg-kg™.

Organic sulphur content ranged from 134 to 606 mg-kg" in the investigated area
(Figure 4). Eight entire soil profiles had values over 320 mg-kg", the limit that
marks the high content class.

Only a single profile (4S) had a low organic sulfur content value, about 134 mg-kg
" belongs to the low class content.

The amount of organic sulphur content recorded in 1E, 3E, 4E, 185, 2S, 4S, 1N, 2N,
4N, 9N, 1 NV, and 1 NE profiles belong to the middle class. Soil profiles 2N, 7V,
8V, and 2 NV had values at the border between medium and high-content classes.
Profiles 2E, 7, 8, 9S, and 4V showed very high values of between 426 and 606
mg-kg .

The wide variation of organic sulphur content was influenced by a multitude of
factors, less the distance from the source. Stable relationships, highly significantly
correlated, between organic C, N and S for different groups of soils, have been
reported in spite of great variations in climate and parent material by G. Koptsik,
C. Alewell [4]. The relatively weak relationship between air emissions of S and S
content in soil is due to the fact that most of the SO, is emitted by high chimneys
which favor emissions rather transport distances than local deposits.

The previous studies from the surroundings of Nikel and Zapolyarnyy did not find
any relationship between the distribution of total soil S and atmospheric S load [6,
10]. The results of geochemical mapping of the Central Barents region did not
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reveal the anthropogenic enrichment of the organic horizon of the podzols with S
despite the S input from the Kola smelters [3].

Noviék et al. [7] for Central Europe and Novdk et al. [8] for a NW-SE European
transect reported statistically significant straight-line positive relationships between
the atmospheric S input and total the S concentration in the topsoil. A significant
correlation was also found between total S content in the soil organic and mineral
layers and the input of S from atmosphere in forest ecosystems of the USA [5]. The
impact of 40 a of S emissions from a sour gas processing plant in Alberta (Canada)
has also lead to the increase in soil S pools caused by accumulation of organic S in
the forest floor and accumulation of inorganic SO,* in the mineral soil [9].
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Fig. 4. Organic sulphur content variation in soil profiles located in the area of
the thermo-electric power plant Doicesti (mg-kg™)

The research of Mitchell and Lindberg [5] revealed that the sulphur in the O
horizons was mainly present as organic S. Organic S, calculated from total S by
subtracting inorganic S represented 99% of the median of total S content [5].
Mineral horizons contained significantly lower amounts or organic S. The latter is
due to the combined effects of catabolism and chemical precipitation of dissolved
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organic S in the mineral soil. Nevertheless, the dominant form of S in most mineral
soils was also organic [5].

Mobile sulphur content

There are three classes of content for this form of sulphur, namely: low - for values
< 5 mg'kg', medium for values between 6-15 mg-kg" and high for values > 16
mgkg'. Of the 23 soil profiles investigated, only one profile 4S, recorded a
sulphur content value which belongs to the middle class (8.4 mg-kg™"), all other
profiles with values well above 16 mg-kg™, which marks the crossing in high class
content (Figure 5).
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Fig. 5. Mobile sulphur content variation in soil profiles located in the area of
the thermo-electric power plant Doicesti (mg-kg™)

Mobile sulfur contents range from 28.5 mg-kg"' to 97.8 mg-kg™, the highest values,
above 95 mg-kg™, recorded in profiles 1 N and 2 N. Other soil profiles with high
mobile sulphur content, over 80 mg-kg'l, were profiles 1E, 3E, 2S, 7S and 2V.
Among these soil profiles with high mobile sulphur content, only profiles 1N and
7S had, also, high content of total sulphur. So, a feature of the investigated area is
that although total sulphur contents do not always reach levels that could generate
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pollution problems, mobile forms of sulphur, soluble, highly chemical and
biochemical reactive, reaches alarming levels in the soil.

CONCLUSIONS

1.

Total sulphur pollution is relatively high in the southern direction in the 7S
and 9S profiles, to the north in the profile 1N, and in the western direction in
the profile 7V. The remaining profiles have values ranging in the middle
class of content (201-800 mg-kg™).

. The organic sulphur content recorded a large variation from 134 to 606

mg-kg' in the investigated area. Eight of the entire soil profiles had values
over the limit that marks the high content class. The wide variation of
organic sulphur content was influenced by a multitude of factors, less the
distance from the source.

. Of the 23 soil profiles investigated, only one profile, 4S, recorded mobile

sulfur content value which belongs to the middle class, all other profiles
recorded values well above limit which marks the crossing in high class
content.

The concentrations in soil of total, organic and mobile S tended to be higher
in profiles located near the thermal power plant; however, no relationship
between distance to emissions source and S contents was found.

. In the area of influence of the Thermal Power Plant pollution by sulphur

Doicesti is caused by emissions from thermal power station. A feature of the
investigated area is that, although total sulphur contents do not always reach
levels that could generate pollution problems, mobile forms of sulphur,
soluble, highly chemical and biochemical reactive, reaches alarming levels
in the soil.
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Abstract

Electro remediation technologies have been applied on a former Petroleum Park, at Sfintii
Voievozi, Dambovita County. The evolution of the soil chemical and microbiological
properties has been studied, by sampling and laboratory analyses carried out at different
time intervals. Organic carbon and nutritional macro elements contents varied in time. An
organic carbon depletion tendency has been noticed, implying the oil residues contents
depletion, which is the purpose of the experiment. The variations of the plant nutritional
elements contents (nitrogen, phosphorus, and potassium) were low, meaning that these
elements do not migrate with the oil residues, which is very important for this land’s
re-cultivation. The soil reaction and the total soluble salts content registered small
variations, statistically not ensured. As for the microbiological properties, a modification
phenomenon was noticed, of the number, communities’ structure, and physiologic activities
of the soil micro flora. The obtained results will be used to develop a computing system for
petroleum products pollution risk management and to apply electro kinetic and
bio-remediation techniques in situ.

INTRODUCTION

The oil contaminated fields problems are getting more important lately, from the
practical, scientifical, and political point of view, at a national and international
scale, and constitute a major concern of the European Union. The inherited
contamination represents, in the last few years, a critical soil pollution category,
because of the polutant persitentce in soil an groundwater on one hand, and
because is more difficult to manage or to solve than a new pollution on the other
hand. The present paper was elaborated in the frame of a project which aims to
develop management tools of the health estate of certain areas and assist stategic
and tactic decisions taking depending on it.
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MATERIAL AND METHODS

The research field is placed near Targoviste, in the Sfintii Voievozi area, on o
former Petroleum Park. A 2 by 2 m lot was delimited and electrodes vere inserted
in its corners (catodes, F1-F4) and middle (anode, F5), in ceramic tubes, down to
2 m depth. A potential difference was applied between the electrodes, as part of the
remediation technology. The lot was sampled at the electrodes 7 times, at several
days intervals.

The soil samples were chemically analysed in the laboratory, by standardized
methods [1-5], in order to dermine the reaction, organic carbon, total nitrogen,
nitrates, mobile phosphosus and potassium, and soluble salts contents.
Microbiological analyses were also performed, as microbiologic activity is very
important for the oil polluted soils remediation. All these soil properties’ variation
in time was studied, in order to develop decontamination technologies, along with a
risk assessment system for such terrains.

RESULTS AND DISCUSSION

The evolution in time of organic carbon and nutritional macro elements
contents under the influence of remediation electro kinetic treatment

The organic carbon contents around the electrodes have a depleting tendency with
the electro remediation time (Figure 1). It is more accented at the cathodes, but not
here or at the anode is it statistically ensured.
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Fig. 1. Evolution in time of organic carbon contents of samples taken from the
electrodes in experimental lot; right: linear tendencies

The total nitrogen contents have a depleting tendency (Figure 2) during the
remediation process, more stressed for the F3 cathode and almost inexistent at the
anode, not statistically ensured.

The carbon:nitrogen ratio tendency is symetrical with that of the total nitrogen
content: the latter increasing tendency is reflected by the former depleting tendency
(Figure 3). Again simetrically, the most accented depleting tendency is registered
at the F3 cathode, and weakest at the anode. These tendencies are not statistically
ensured.
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The nitrates contents vary irregularly, especially at the F4 cathode (Figure 4). The
fact must be considered that nitrates are easily leached into the soil depth due to
their high water solubility an the experimenting period was a rainy one. A slight
increasing tendency can be noticed though at the F2 cathode and a depleting
tendency at the anode, not statistically ensured.
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Fig. 2. Evolution in time of total nitrogen contents of samples taken from the
electrodes in experimental lot; right: linear tendencies
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Fig. 3. Evolution in time of C/N ratio of samples taken from the electrodes in
the experimental lot; right: linear tendencies
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Fig. 4. Evolution in time of nitrogen contents of samples taken from the
electrodes in the experimental lot; right: linear tendencies

The mobile phosphorus contents variation is also irregular (Figure 5). The
increasing tendendency at the F2 and F3 cathodes and the depleting one at the
anode are not statistically ensured.
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The mobile potassium contents tend to increase at the F2 cathode and to deplete at
the anode (Figure 6) but the tendencies are not statistically ensured. Almost no
difference can be noticed at the other cathodes.
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Fig. 5. Evolution in time of mobile phosphorus contents of samples taken from
the electrodes in experimental lot; right: linear tendencies
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Fig. 6. Evolution in time of mobile potassium contents of samples taken from
the electrodes in experimental lot; right: linear tendencies
The variation in time of soil reaction and soluble salts content

The soil reaction is slightly alkaline, with a little higher values at the F1 cathode
and lower at the F2 ONE and has a slightly increasing tendency in these points
(Figure 7).
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Fig. 7. Evolution in time of reaction of soil samples from the experimental field
electrodes; right: linear tendencies
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The total soluble salts (determined by conductimetry, Figure 8) dynamics indicate a
slight increase at the F3 cathode and a bigger one at the F2 one and a slight
diminution at the F1 cathode and bigger at the F4 cathode and the anode.
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Fig. 8. Evolution in time of total soluble salts contents, determined by
conductimetry, in soil samples from the experimental field electrodes

Microbiological soil properties variation along the remediation treatment

A modification phenomenon takes place, under the influence of the remediation
treatment, of the communities’ numbers and structures and of the physiologic
activities of the oil polluted soil micro flora which is very important from the oil
polluted soils remediation technologies point of view. As compared to the initial
moment, an increasing sinuous tendency is noticed of the bacteria and fungi
populations, with maximums at different moments. Very high values were
registered at the cathodes in the samples taken after 152 hours and at the anode in
the samples taken after 168 hours.

The most important fungi numbers increases as compared to the initial moment,
and also as compared to the cathodes, were registered at the anode, after 168 and
184 hours. The general tendency is of microbial population increase in time both
for the cathodes and for the anode. The phenomenon is more accented with the
bacteria, with up to 3 orders of magnitude, than with the fungi (only 1 order of
magnitude).

As regards the microbial community structure, fluorescent Pseudomonadaceae
settle as dominant bacteria species after 88 hours, both at the cathodes as at the
anode, and the Bacillaceae share diminishes. For the fungi the potentially
pathogenic species belonging to the Fusarium genre are dominant regardless of the
sampling moment, both at the cathodes and at the anode.

The soil respiration values have an increasing tendency at the cathodes, with
different maximums at F1 and F3 after 168 hours, F2 after 152 hours, and F4 after
88 hours. At the anode, where higher values than at the cathodes were registered, a
maximum was noticed 88 hours from the initial moment after which the tendency
was of diminution.
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CONCLUSIONS

1.

The organic carbon and macro elements contents in the experimental field
vary in time under the influence of the electro kinetic remediation treatment.
The organic carbon contents depletion tendency is to be noticed, as it means
diminution of hydrocarbons’ contents, the very goal of the remediation
treatment. The variation of the contents of plant nutrition elements are much
too weak meaning that these elements are not exported from the soil along
with the hydrocarbons, which is very important for the re-cultivation of the
terrain.

2. The soil reaction and total soluble salts contents do not significantly vary.

3.

The slight increasing tendency is due to their accumulation at the electrodes
under the influence of the potential difference. It is possible that the contents
depletes between electrodes, so these spaces should be sampled too.

The microbiologic soil properties vary in time, in numbers, in structure, and
in physiologic activity, which is very important from the oil polluted soils
remediation technologies point of view. The increasing tendencies are
sinuous.

4. The experimental time was short so clear tendencies, especially for the

organic carbon contents, could not be highlighted. A longer experimenting
period and sampling at larger periods could clarify the described tendencies.
The weather conditions in the experimenting period must be recorded
because rain, fog, drought, for example, significantly influence the elements’
contents of soils. The rainy period of the experimentation affected the
elements’ contents variation in soil.
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Abstract

Phytoextraction is a technique to remove heavy metals from soil by direct absorption into
plant tissues. The implemention of phytoextraction involves growing one or more plant
species that are contaminants hyperaccumulators. Specific conditions for the application of
phytoextraction program for a polluted area reffers to amendments, period of vegetation,
pollution degree, etc.

The paper presents experimental research in greenhouse, aimed to check the parameters
determining the reproductibility of selected plant (maize) and following the conclusions of
the preliminary laboratory test experiments.

Verification consisted in achieving 2 experiments with 2 degrees of artificially soil
pollution with Pb: 1000 mg Pb/kg soil and concentration of EDTA with a ratio
Ligand/Lead between 0 and 0.5 and 2000 mg Pb / kg soil and ratio Ligand/Lead between 0
and 0.4 and three growing cycles (Cycle 1, Cycle 2 - residual effect, Cycle 3 - residual

effect).
INTRODUCTION

Metals are natural constituents of soil. Over 100 years of industrialization have led
to huge changes in the overall budget of the critical chemicals in the earth's crust
[1].

Soil contamination can destroy the delicate equilibria between physical, chemical
and biological processes, which influences soil fertility.

The effects of soil contamination with heavy metals are already found in many
zones of the entire world [2-3].

In the recent years the number of research focusing on the study of soil pollution
with heavy metals has increased due to various anthropogenic sources [4-5].

Phytoremediation, a relatively new remediation technology, is mainly designed for
land contamination or areas with high pollution due to urban and industrial activity.
Phytoremediation by phytoextraction is an extraction and accumulation procedure
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for contaminants/pollutants in plant tissues considered hyperaccumulators-
including the roots and aerial part [6].

MATERIAL AND METHODS

In this stage, two experimental series were performed in greenhouse to verify the
reproductibility of determined parameters on previously selected plants and the
conclusions of the preliminary test experiments.

Preliminary test experiments established:

- Remaining test plant in the experiment - maize;

- Experimental scheme will include two degrees of artificial soil pollution with
lead: 1000 mg Pb / kg and 2000 mg/kg;

- Experience 1 contains 7 experimental variants in three repetitions;

- EDTA concentration (expressed as EDTA:Pb ratio) in experiment with soil
polluted with 1000 mg Pb / kg will be: 0, 0.1, 0.2, 0.3, 0.4, 0.5;

- Experience 2 contains 6 experimental variants in three repetitions;

- EDTA concentration (expressed as EDTA:Pb ratio) in experiment with soil
polluted with 2000 mg Pb / kg will be: 0, 0.1, 0.2, 0.3, 0.4;

- Soil type: the cambic chernozem from Fundulea;

- Physical, chemical and microbiological characteristics of soil are the same in
the Preliminary Test Experiments;

- Lead and ligand treatment was applied to soil before sowing.

- Quantity of soil per pot was 8 kg for both experiments in the two series.

- Pots used were MITSCHERLICH type with a capacity by 10 L.

- Pb was applied as Pb(NO3), - (1000 mg/kg, 2000 mg/kg) and EDTA
(ethylenediaminetetraacetic acid) at the beginning of the experiment, before
sowing.

- Was not applied phytosanitary treatments, neither mineral or organic fertilizers.

- Two experimental series lasted 8 weeks each.

Series II and III used the same test plant — maize, has experienced the same pots of
Series I seeking residual effect of treatment.

RESULTS AND DISCUSSION

SERIES I, harvest Experience 1 and Experience 2 — Maize crop

The treatment with lead and ligand was applied to soil before sowing (Series 1).
For 8 weeks there was followed the evolution of plants starring with seedling,
emergence until harvest. Regarding the aspect and appearance of maize leaves was
found a high influence of treatment with Pb, with EDTA or Pb + EDTA. After
harvesting, maize measurements were made as parameters as plant height and weight
of biological material and dosing results lead to the establishment of lead accumulated
in plants. After the analysis of variance (Tukey test, Fisher test), the statistical data
showed a different evolution of these parameters according to treatment.
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Experience 1 - soil treated with the same lead content (1000 mg/kg) and different
EDTA content (0, 0.1, 0.2, 0.3, 0.4, 0.5) - Series 1

Table 1 shows the evolution of biomass, plant height of corn and leaves the lead
content of soil polluted with 1000 mg Pb/kg with increasing ligand content so that
EDTA

Pb

decrease distinct significantly from control to experimental variants V4, V5, V6
and V7. The increase of leaves biomass at experimental variant V2 comparatively
with control is explained by higher content of nitrogen provided by lead nitrate.

Comparativelly with control, the decrease is significant starting with experimental
variant V7(EDTA:Pb=0,5). So, it is considered efficient the treatment, in terms of
minimum biomass decrease compared with the control, the experimental variants
V5 or Vo. Comparativelly with the experimental variant

EDTA . L
=0 || leaves biomass has a significant

the

ratio to reach values of 0, 0.1, 0.2 , 0.3, 0.4, 0.5. Leaves biomass

V2| Soil (+1000 mg Pb/kg ) + EDTA (

decrease starting with experimental variant
EDTA

Pb

effect is distinguished from V5 experimental variant, which means that treatment
with high efficiency is the experimental variant V4

‘ EDTA
{Soﬂ (+1000 mg Pb/kg ) + EDTA( = 0.2)} :
Pb

V5| Soil (+1000 mg Pb/kg)+EDTA( =0.3H. This means that the ligand

Plant height decrease distinct significantly comparativelly with control.

As regards the leaves lead content presented in Table 1 shows a distinct
significantly increase in each variant comparativelly with control. Significant
increase of more than 58.6 cm (DL 5%) occurs in experimental variants V5, V6
and V7. The evolution of leaves biomass, plant height and leaves Pb content, can
be appreciate that until V4 experimental variant

, EDTA
{Soﬂ (+1000 mg Pb/kg ) + EDTA( o
decrease in biomass, this ligand does not react in negative terms while the
concentration of lead increased significantly. As such, are considered as efficient
treatment for phytoextraction in presence of lead concentration 1000 mg Pb/kg soil,
the experimental variants V4(EDTA:Pb=0,2) and VS(EDTA:Pb=0.3)

=0.2ﬂ was not registered a significant
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Table 1
Biological material weight at harvest (biomass), plant height and leaves
content of lead in a soil polluted with Pb 1000 mg/kg soil and different content
of EDTA - Series 1

Treatment Biomass Height Pb
(® (cm) (mg/kg)
V1 Control 190.0 57.3 5.0
Cambic chernozem from Fundulea
V2: Soil (+ 1000 mgPb/Kg) + EDTA 215.0 51.7 443
(EDTA:Pb=0)
V3: Soil (+ 1000 mgPb/Kg) + EDTA 195.3 56.7 43.6
(EDTA:Pb=0.1)
V4: Soil (+ 1000 mgPb/Kg) + EDTA 171.3 52.0 61.7
(EDTA:Pb=0.2)
V5: Soil (+ 1000 mgPb/Kg) + EDTA 140.0 50.3 69.6
(EDTA:Pb=0.3)
V6: Soil (+ 1000 mgPb/Kg) + EDTA 132.0 46.3 74.0
(EDTA:Pb=0.4)
V7: Soil (+ 1000 mgPb/Kg) + EDTA 104.3 42.7 112.0
(EDTA:Pb=0.5)
DL 5% (Tukey test) 71.3 7.2 58.6
Fisher test H H H

Experience 2 - soil treated with the same lead content (2000 mg/kg)
and different EDTA content of (0, 0.1, 0.2, 0.3, 0.4) - Series 1

Table 2 shows the evolution of the three parameters (biomass, height, leaves
content of Pb) in a soil polluted with 2000 mg Pb/kg with increasing content of

. . EDTA
ligand (EDTA) in the

ratio by 0, 0.1, 0.2, 0,3, 0,4.

Plants biomass and height has a distinct significantly decrease with variants and
leaves lead content a significantly distinct increase. So, treatment can be efficient
in the phytoextraction process in 2000 mg Pb / kg soil by application of EDTA
content to produce a ration by EDTA:Pb=0.1.
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Table 2
Biological material weight at harvest (biomass), plant height and leaves
content of lead in a soil polluted with Pb 2000 mg/kg soil and different content
of EDTA - Series 1

Treatment Biomass Height Pb
(® (cm) (mg/kg)
V1 Control 190.0 57.3 5.0
Cambic chernozem from Fundulea
V8: Soil (+ 2000 mgPb/Kg) + EDTA 164.3 50.0 80.8
(EDTA:Pb=0)
VO: Soil (+ 2000 mgPb/Kg) + EDTA 147.3 49.3 85.8
(EDTA:Pb=0.1)
V10: Soil (+ 2000 mgPb/Kg) + EDTA 44.3 31.7 211.0
(EDTA:Pb=0.2)
V11: Soil (+ 2000 mgPb/Kg) + EDTA 40.0 23.3 439.7
(EDTA:Pb=0.3)
V12: Soil (+ 2000 mgPb/Kg) + EDTA 7.3 10.0 1994.1
(EDTA:Pb=0.4)
DL 5% (Tukey test) 47.6 8.4 120.1
Fisher test H H H

Meanwhile, the leaves biomass comparativelly with the control (V1) has a
significantly =~ decrease  starting  with  experimental  variant V10

‘ EDTA
Soil (+2000 mg Pb/kg )+ EDTA
Pb

treatment is the undecrease of leaves biomass of experimental variant V9
EDTA

:0.2)] This means that the efficient

Soil (+ 2000 mg Pb/kg ) + EDTA( =0. lﬂ . This variation correlates very well

with leaves lead content that has a significantly increase starting with experimental
variant V10.
CONCLUSIONS

1. Following the evolution of the three parameters (biomass, height, Pb leaves
content) in the first cycle of vegetation, it can be stated that thetreatment
with ligand (EDTA) on a soil polluted with 1000 mg Pb/kg stimulates the
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accumulation of lead from soil in maize plants without affecting the
evolution of plants and soil characteristics at an EDTA concentration to
achieve a EDTA:Pb ratio between 0.2 and 0.3. Lower concentrations of
ligand are not specific to the phytoextraction process on favorable
conditions, while higher concentrations cause adverse effects to plants and
their vegetative evolution is affected in the first cycle of vegetation.

2. Following the evolution of the three parameters (biomass, height, leaves Pb
content), it can be said that treatment with ligand (EDTA) on a soil polluted
with 2000 mg Pb/kg stimulates the accumulation of lead in soil without
harming the maize plants plant evolution and soil characteristics at at an
EDTA concentration to achieve a EDTA:Pb ratio by 0.1.

3. The statistical data showed that exists differences statistically assured in
terms of biological material weight at harvest (biomass) and plant height, but
the biomass lead content in function with applied treatment.
4. At the same soil concentration of lead, leaves lead content increase with
the applied EDTA increasing levels, which explains the ligand capability to
increase the lead solubility in soil and uptake by plants.

4. Following the preliminary experiments carried out with mustard and maize,
maize has met the requirements to be selected as test plant in experiments.
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Abstract

Another heavy metal-copper (Cu), is part of the agricultural environment. The
concentration below which it is in the ground depends on several factors. Of these organic
matter (OM) expressed by quantity and evolution play a role in the cross-circuit composed
of soil-plant system. In order to improve luvosoil OM of domestic sludge anaerobic
digestion was used and dried. The contents of soil evolution was observed using doses of
sludge as fallows: between 0 and 50 t.ha™ with and without chemical fertilizers. Applying
these organic- mineral fertilizers has contributed to increased plant biomass of: maize,
wheat and soybeans. With increasing total biomass took place and a more pronounced
absorption of Cu ions (Cu’*). Correlations obtained between total biomass and leaf Cu
contents show obvious increases, provided statistics on soybeans and wheat in year 4.
Grain productions were negatively correlated with Cu, but the uncertain values significant.
Such research with finding new methods for improvement of cross-cultural environment is
needed for the majority highlight aspects of nutrition of plants in each hand.

INTRODUCTION

The existence of copper (Cu) in nature is strongly related to the contents of soil
parent material originally evolved. Heavy metal accumulation in arable horizon is
favored both by growing plants and the contribution of organic matter (OM) from
different sources. Thus, if lithosphere contains about 100 mg Cu, soils contain
between 2 and 100 mg [1, 5]. Recent estimates show content in the soil ranging
between 1-37 mg Cu total forms and 3-14 mg Cu mobile ones [7]. However, the
levels that are found with plant roots in the area is not the most important factor for
absorption and thus to use it in normal physiological processes [15]. Copper is
found in soil in the form of ion- Cu** (highest proportions) as well as neutral
insoluble salts, other water soluble components as well as mineral-rich with [2].
The ions are absorbed on clay minerals and in a way related to organic matter.
Absorption cross - Cu** in soil environment occurs depending on a number of
factors. The most important are: pH, organic carbon (OC) content, presence of
other metal ions, humidity etc. Positive influence on soil acidity Cu** absorption
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with the possibility that as the ions increases with pH values to be less active. Cu-
MO complexes vary in stability over a variety of cases and are explained by the
existence of different links to print the nature of trade between the mineral [17]. In
this case, they will be detained for such a complex, sometimes not [13]. Instead the
association with-clay has a degree of hydrolysis so that Cu** on clay is more easily
absorbed by plants [6]. In comparison with other metal ions Cu** reduces Fe and
Mn availability and in turn is inhibited by Zn and Mo [7]. Copper is absorbed by
plants for normal functioning of normal physiological processes [4, 10]. Any plant
that grows normally contains certain concentrations of Cu**. The control of crop
plants show some states between deficiency and excess. Deficiency occurs in
concentrations of 3-4 mg Cu in the leaves [1]. The normal values are below 10 mg.
From this point of view of literature data shows a relative uncertainty. Toxicity
occurs when the concentration of soil and plant exceeds certain limits. An estimate
of toxicity shows that, over 20 mg of plant leaves, copper becomes dangerous [1,
12]. On acid soils, toxicity to the exchange takes place over 50 mg. Excessive
concentrations of copper can be achieved by applying sewage sludge resulting
from urban waste water treatment. Raw sludge obtained by processing and
dewatering can be used as organic fertilizer only if the Cu content does not exceed
legal standards [18]. Such sludge processed is used in this experiment due to the
high content in macro- nutrients and a moderate copper level.

MATERIAL AND METHODS

In the period 2004-2007, a complex experiment was initiated. During this
experiment, plants were cultivated by the structure: 1.- maize, 2.- winter wheat, 3.-
soybeans and 4.- winter wheat. In normal cultivation technologies these plants
were fertilized with different rates of organic- mineral. Thus, these rates were
applied to sewage sludge: 0 t.ha”, 5 t.ha”, 10 tha”, 25 tha” and 50 t.ha™.

The sewage sludge suffered an anaerobic digesting followed by dewatering within
the Pitesti Wastewater Treatment Plant. Chemical fertilizers were differentiated on
three levels: unfertilized, needs to 1/2 of normal and total rates (1/1). Plants have
received such NsoPso/maize, NgPy/wheat, N3gPso/soybeans and NyP4o/wheat for
doses %2 and Ni,oPgy/maize, Ny Pgo/wheat, NgPgo/soybeans and NgyPgo/wheat for
the 1/1 doses. Sludge rates were applied in the same quantities in the first two
years- from maize and wheat in year two, following that soybeans and wheat in the
past year to receive their residual effect.

The experiment with the lot divided had the A factor-sludge doses and the B factor-
chemical fertilizers rates. Each variant had a surface of 100 m® each and was
rehearsed (replicated) for three times. Leaves samples were taken during flowering
period: in maize the leaves located at cob level, in winter wheat the last 3 leaves
including the standard leaf and the soybeans the leaves in the central area of the
plant but also with bean-pods in formation process. Soil samples were collected
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with the agrochemical sampling device of arable horizon 0-20 cm, between
flowering to maturity period.

Chemical analysis were performed according to the latest European standards and
methodologies: copper leaf and ground forms total - SR ISO 11047-99, mobile
forms of ground - SR ISO 14870-99, both over sludge an-aerobically digested and
over soil and plants. The data were statistically processed by analysis of the variant
(Anova test) and with the help of correlations and regressions.

RESULTS AND DISCUSSION

Cu contents in the cultivation environment (soil). Ground measurements performed
revealed heavy metal forms both by total and by mobile forms (Table 1). The data
show that copper in soil culture was present in high levels. Thus, the total ranged
between 14.1 and 27.6 mg of the limit and between 17.03 and 22.5 mg as annual
averages. In comparison with literature data led to experiment with was of
sufficient levels of good (great). Course to improve soil contributed to the heavy
metal processed and dewatered sewage sludge. Mobile forms of Cu were between
3.0 and 7.4 mg of the limit and between 3.48 and 5.87 mg as the average. Both
forms of Cu total and mobile demonstrates ensuring favorable environment for the
absorption and translocation of this element, and particularly important in ensuring
the growth and development of plants [17]. Sewage sludge increased soil content in
copper with 1.11 mg in total forms and 0.37 mg in mobile forms. These
concentrations demonstrated that the item was actually a chemical micro- nutrient
valuable plant available.

Table 1
Copper concentrations from luvosoil cultivated with field crops

Crop plants Cu, mg.kg ' d.w., total forms | Cu, mg.kg" d.w., mobile forms
limits media limits media
Maize 19.7-27.6 22.95 49-74 5.87
Winter wheat 18.7-24.7 20.78 3.0-4.0 3.48
Soybeans 15.2-18.8 17.03 33-52 4.07
Winter wheat 14.1 —23.8 19.19 3.7-6.7 4.64

Influence of experimental factors on the content of Cu in leaves and grains. Given
the favorable conditions in the cultivation soil, field plants absorbed Cu in the
vegetative organs. Copper is considered an essential micro- nutrient. The average
concentration of plants would be the situation in general between 5 and 20 mg [1].
Between 4 and 5 mg with the leaves is considered a danger zone that begins with
deficiency [7]. Given the limits of this deficiency and heavy metal excess, plant
analysis highlighted moderate concentrations of copper. In case of the biometric
analysis of the three plants (Figure 1) found the existence of positive correlations
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with levels of copper. Thus, total biomass produced was directly correlated and
increased concentrations of Cu accumulated in the leaves during flowering. The
slope of the correlation is quite obvious 3 which shows the favorable effect of
sewage sludge doses, chemical fertilizers doses and absorbed doses of copper. In
statistical terms- the only two correlations of soybeans and of wheat since last year
have provided the level of significance. These situations could emphasize the
characteristics of the three plant nutrition in relation to Cu. Compared to maize and
soybeans, wheat in the year-two ranked lowest on oscillation contents of copper
depending on biomass, and in terms of absolute values the soybeans has absorbed
more. Of the three, soybeans plants has a deep root system and developed what
could explain the absorption Cu at the highest levels. In the final phase- at maturity
there was noticed that the plants have deposited Cu in grains. Representing one of
the constitutive plants’ element, Cu was initially absorbed, transposed through
xylem and phloem, and contributed to a better enzymes regime functioning, in the
synthesis of chlorophyll and fruition, then Cu deposited into grains. Thus a Cu
export phenomenon took place, from the cultivation environment into the grains.
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Fig. 1. Correlations between total plant biomass and Cu content from
plant leaves
Regressions were thus set between the grains production formed and the Cu
concentrations in grains, with slightly trends, with few data fluctuations (Figure 2).
This demonstrates on the one side that at maturity plants no longer need Cu, and
their value was relatively variable compared with the grains production. With
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higher values of copper from grain were determined in soybeans, the lowest in
maize and winter wheat was intermediate.

Expressing Cu®* concentrations in the cultivation plants. Plants need the field of
copper ions. To avoid deficiencies and excesses well as periodically to carry out
state supply plant with. Usually companies producing micro- nutrients resorting to
estimates, which are a milestone in ensuring the complex feeding of the plants. To
some estimates, experimental results have shown different situations (Table 2). By
Yara [19], with recent data, young plants need in stages of 4.10 mg Cu. In
comparison with these average date obtained showed that for maize were needed in
leaves 3 mg Cu, wheat 7 mg and 10 mg soybeans. In the final stage, the mature
plants were content with the level of 2 mg Cu in maize grains, 6 mg Cu in wheat
grains and 17 mg Cu in soybeans grains. Hence it is clear the different nature and
specific absorption and translocation of copper by field plants. An important step is
to ensure sources with micro- nutrients, and from these domestic sludge is perfectly
adaptable because of its high mineralization capacity.
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Fig. 2. Correlations between grain yields and Cu content from plant
grains
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Table 2

Expression of the Cu®* concentration (mg.kg™ d.w.) from field crops

Crop Necessary amounts for Plant determinations
growing period”’ Flowering stage Maturity stage
Maize 10 3 2
Wheat 5 7 6
Soybeans 4 10 17
YYARA
CONCLUSIONS

1. Sewage sludge improved the feeding regime of the plant, including copper

(Cu), an indispensable micro-nutrient for the plants. Soil Cu total forms
increased with 2 mg.kg' d.w. with the used doses of sludge. Mobile forms
increased with 1 mg.kg" d.w. due to the sludge contribution.

2. Biomass production increased in an evident manner as a result of optimal

feeding conditions creation. Correlations between the biomass and the Cu
content in leaves demonstrated the Cu absorption and movement in direct
relation to its increase.

3. Copper was deposited in the useful production-grains, which stand for an

export of this essential micro-nutrient. Regressions between grains
production and Cu concentrations showed a relative standstill.

4. Plants needs in terms of Cu ions presented specificity issues, in close relation

with both environment factors and the feeding sources ensured. Sewage
sludge ensure non- hazardous Cu quantities, having due to the mineralization
degree the quality of bio-nutrient.
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Abstract

Recycling of sludge from wastewater treatment plants by agricultural land, presents a
major interest. It is known that municipal sludge contains toxic organic compounds for
human health and for environment. Among these, in the list of European Community
Council polychlorinated biphenyls (PCBs) are included. Therefore, their determination in
sludge is absolutely necessary. The present work shows the results of a study about the
content of PCBs in sewage sludge coming from wastewater treatments plants located in
Pitesti, Curtea de Arges, Campulug and Mioveni. 24 samples of sludge were collected and
the PCBs residues were extracted with organic solvents. Determination was performed by
gas chromatography after a preliminary purification of the extract. The determined
compounds were PCBs with IUPAC numbers: 28, 52, 101, 138, 153, 180 which are
mentioned by the actual legislation. The results show that the total content of PCB
compounds are ranged between 0.0031 mg/kg and 0.0610 mg/kg, so values which are 10-
100 times smaller than the maximum limit (0.8 mg/kg). So, the sludge samples of this study
show contents of PCBs which are permitted in agricultural use according to guidelines of
our country.

INTRODUCTION

Most wastewater treatment processes produce a sludge which has to be disposed
of. Very rarely do urban sewarage systems transport only domestic sewage to
treatment plants; industrial effluents and storm-water runoff from roads and other
paved areas are frequently discharged into sewers. Thus, sewage sludge will
contain, in addition to organic waste material, traces of many pollutants used in our
modern society. Some of these substances can be phytotoxic and some toxic to
human and/or animals, so it is necessary to control the concentrations in the soil of
potentially toxic elements and their rate of application to the soil [3].

The application of sewage sludge to land in member countries of the European
Economic Commission is governed by Council of European Communities 1986.
This Directive prohibits the sludge from sewage treatment plants from being used
in agriculture unless specified requirements are fulfilled, including the testing of
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the sludge and the soil. Parameters subject to the provisions of the Directive
include the following: dry matter, organic matter, pH, nitrogen, phosphorus, heavy
metals, polychlorinated biphenyls (PCBs), polyaromatic hydrocarbons (PAHs),
dioxines.

PCBs are types of persistant environmental contaminants with enhanced toxicity
and carcinogenic and bioaccumulting properties. Research in this field indicates a
high stability of heavily chlorinated PCBs in sludge which suggests a more
precautions use of sewage on soil surface [1]. In regard to PCBs, human exposure
is primarily attributed to background contamination caused by diffuse
contamination of these pollutants through the trophic chain. Of the 209 PCB
congeners, European legislation, on which our country is affiliated, requires
determination of the following compounds: PCB 28, PCB 52, PCB 101, PCB 138,
PCB 153, PCB 180.

MATERIAL AND METHODS

The sludge samples were collected from four different wastewater treatment plants
located in Pitesti, Curtea de Arges, Campulung and Mioveni. The samples were
collected at different moment of time. Thus, from the Pitesti wastewater treatment
plants, sludge was collected day by day, total 15 samples. From Curtea de Arges,
Campulung and Mioveni the sludge was collected three times a week.

The dried samples are extracted with petroleum ether:acetone = 2:1. The extracts
are purified on Florisil column and evaporated to a convenient volume. 1 pl of
extract are injected in gaz chromatograf. The separation of the PCB compounds
takes place in a cappillary column with a non-polar stationary phase (OV 1) and
programmed temperature (from 70°C to 330°C with 20°C/minute). The separated
compounds are detected with an ECD (electron capture detector) operated at
300°C. The analythical result is a chromatogram were each compund is represented
by a peak and a specific retention time. The concentration of each compound is
calculated reffering on the calibration curve.

RESULTS AND DISCUSSION

The analythical results show that the low chlorinated PCBs (28, 52, 101) are
undetectable in all samples of sludge. The high chlorinated congeners (138, 153
and 180) contaminate all the samples (Table 1). Similar results are presented in
literature, PCBs residues being found in nearly every sample of selected sewage
sludges, with the congeners 138 and 153 the most imortant among the others [2].

The PCB 138 concentrations ranged between 0.0006 mg/kg and 0.0145 mg/kg,
PCB 153 concentrations have values in the interval 0.0008 mg/kg - 0.0153 mg/kg
and PCB 180 concentrations ranged between 0.0013 mg/kg - 0.0610 mg/kg.
Regarding the total PCBs content it can be observed that the interval of variation is
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0.0031 mg/kg - 0.0225 mg/kg. The higest value of concentration is obtained in
sample collected from the wastewater treatment plant located in Mioveni, 0.0610
mg/kg, but even in this case the concentration value is about 10 times smaller than

the maximum limit (0.8 mg/kg).

Table 1
Polychlorinated biphenyls in sewage sludge (mg/kg)
Location s:lilr:;eiizfg PCB 138 | PCB 153 | PCB 180 | Total PCB
1 0.0049 0.0076 0.0084 0.0209
2 0.0006 0.0010 0.0015 0.0031
3 0.0030 0.0042 0.0036 0.0108
4 0.0025 0.0041 0.0039 0.0105
5 0.0020 0.0037 0.0029 0.0086
6 0.0024 0.0035 0.0024 0.0083
7 0.0025 0.0041 0.0034 0.0100
PITESTI 8 0.0035 0.0057 0.0044 0.0136
9 0.0016 0.0028 0.0021 0.0065
10 0.0015 0.0022 0.0020 0.0057
11 0.0016 0.0029 0.0022 0.0067
12 0.0024 0.0031 0.0027 0.0082
13 0.0024 0.0037 0.0024 0.0085
14 0.0022 0.0039 0.0030 0.0091
15 0.0012 0.0022 0.0012 0.0046
1 0.0020 0.0008 0.0022 0.0050
CURTEA DE ARGES 2 0.0013 0.0045 0.0048 0.0106
3 0.0016 0.0024 0.0025 0.0065
1 0.0014 0.0020 0.0017 0.0051
CAMPULUNG 2 0.0011 0.0016 0.0015 0.0042
3 0.0011 0.0019 0.0013 0.0043
1 0.0042 0.0095 0.0116 0.0253
MIOVENI 2 0.0145 0.0153 0.0179 0.0477
3 0.0068 0.0076 0.0081 0.0225
Maximum limit 0.8
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The variation in time of the total concentrations of PCB compounds in the sludge
samples collected from Pitesti indicate that there is no correlation between the two
parameters (Figure 1). In Curtea de Arges and Mioveni, the total concentration of
PCBs increase at the second sampling, while in Campulung the level of
concentration is, practic, unchanged. So, it can not be determined a time value
corresponding to a minimum of PCBs concentration value. For this reason,
monitoring the concentration of PCBs in sewage sludge coming from wastewater
plants is absolutely necessary.
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Fig. 1. Variation in time of total PCB content in sewage sludge samples
collected from Pitesti

CONCLUSIONS

1. The sludge samples of this study show contents of PCBs which are
permitted in agricultural use according to guidelines of our country.

2. It is absolutely neccessary to monitor the content of the polychlorinated
biphenyls compounds in sewage sludge.
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Abstract

The nitrate contamination of ground water is a serious threat to public health and high
nitrate levels can cause. The aim of our research was to evaluate nitrate and nitrite
concentrations in well water from Matca (Galati), Sahateni (Buzdau), Branesti (Ilfov) and
Clinceni (Ilfov) localities. The lowest nitrate level was recorded in Clinceni. Nitrite levels
were generally low, except one water sample from Matca (1.13 mg/l).

INTRODUCTION

Water quality has become an increasing, environmental and social constraint for
modern society. Contamination of drinking water by nitrate is usually associated
with the pollution resulting from human activities, especially from agriculture.
Over time, due to great solubility, nitrates can accumulate in groundwater that may
then be used as a drinking water supply.

The nitrate in itself is not very toxic. Inside the human body, nitrates are converted
to nitrites, due to the action of specific enzymes and, in the end, converted to
nitrosamines that generate cancer. The hazardous effect of nitrite is its ability to
react with haemoglobin (oxyHb) to form methaemoglobin (metHb) and nitrate
[10], according to reaction: NO,” + oxyHb (Fe**) — metHb (Fe’*) + NO;".

Methemoglobinemy is also known as “blue baby syndrome” because its first
manifestation is a bluish colour of the infant’s skin. For example, in the counties
where the villages from where we collected the samples there were, in 2007, 11
baby blue syndrome cases in Buzau County, 2 in Galati County and 2 in Bucharest.

There are also reported other negative effects produced by large quantities of
nitrates, as follows: gastric cancer [8], central nervous system defects and some
other cancers [1, 7]. A Danish research group has shown that nitrate can interfere
with iodine retention by thyroid, resulting in the hypertrophy of the thyroid [11].
There is a positive association between nitrates in drinking water and non-Hodgkin
lymphoma and colorectal cancer [5].

Nowadays, nitrate concentrations in water are close to levels which are
unacceptable under current legislation of the European Union such as Nitrate
Directive [3] and Drinking Water Directive [2].

145



Toxicity and physiological effects of excess of nitrates and nitrites in water are
well known and have been reported in many publications [4, 6, 9].

The WHO report of 2004 maintains that extensive epidemiological data support
limiting the value of nitrate-nitrogen to 10 mg/L or as nitrate to 50 mg/L for human
consumption [12].

We chose to analyze the water from a village with intensive agricultural practices
(Matca), a viticulture area (Sahiteni), an industrial area (Branesti) and a village
with no intensive agriculture (Clinceni).

MATERIAL AND METHODS

The well water collected from different sources from Matca, Sahateni, Branesti and
Clinceni villages were analyzed. The samples analyzed of well water collected
from a depth of 5-60 m. All samples were collected in polyethylene bottles and
carried to the laboratory where were stored at 4°C.

The nitrate content in water samples was determined through two analytic
methods: spectrophotometric (phenoldisulphonic method) and ionometric, using
nitrate-selective electrode. The obtained results using these methods were similar
so we used as the final results the media of results obtained by the two methods.
All chemicals used were of analytical reagent grade. The calibration curves for
nitrate and nitrite were linear for studied concentration ranges. The nitrite levels
were determined spectrofotometrically using Griess reagent.

Spectrophotometric measurements were carried out using Metertek SP830 Plus
apparatus, meanwhile ionometric measurements were performed with a Metler
Tolledo ionometer with a nitrate selective electrode.

RESULTS AND DISCUSSION

For experiments we have selected four villages with different main activities and
located in the south - east of the country, namely Clinceni (Ilffov County), Branesti
(Ilffov County), Sahateni (Buzau County) and Matca (Galati County).

The localities Clinceni and Branesti are situated in the Romanian Plain to one side,
and another of the capital Bucharest, Clinceni 16 km west and Branesti 18.9 km the
east. The localities are situated as folows: Sahateni at 107.1 km north and Matca on
240.9 km north-east from Bucharest. Matca is located in the Galati County and is
famous for the vegetables (especially tomatoes) grown especially in protected area.
It is quite sure that farmers use fertilizers and, as consequence, it is important to
determine the levels of nitrate and nitrite contaminants in well water that is used by
inhabitants for drinking and cooking.
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Analytic results for analyzed well water samples from Clinceni

Table 1

No. pH (hl/\llzlsigbp[f)pmnl) Nitrite, ppm
1 7.02 52.08 <LD
2 7.00 50.03 <LD
3 7.15 44.70 <LD
4 7.16 66.58 0.17
5 7.02 45.42 0.13
6 6.90 45.79 0.02
7 7.03 45.06 <LD
8 7.02 48.64 0.17
Average 7.03 49.78 -
Table 2
Analytic results for analyzed well water samples from Branesti
No. pH (hl/\llzlsigbp[f)pmnl) Nitrite, ppm
1 7.92 <LD 0.28
2 7.97 <LD 0.16
3 7.98 <LD 0.20
4 8.32 29 0.11
5 6.98 314 0.01
6 6.97 272 0.03
7 6.92 288 0.16
8 6.79 493 0.01
9 6.92 449 0.03
10 7.30 <LD 0.01

The main activities in the four communes are quite different. Taking into account
these activities, we can presume that the smallest pollution with nitrates and nitrites
has to be in the two villages nearest Bucharest: Clinceni and Branesti. Nevertheless
Branesti had a non-ferrous industry represented by Neferal enterprise even if this
factory is practically not working today.

Water samples were taken from 7-10 wells distributed in every village so that they
can cover relatively the entire area. Results are presented in Tables 1-4.
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Table 3
Analytic results for analyzed well water samples from Sahateni

No- pH (ﬁziaigbp;);ln) Nitrite, ppm
1 7.44 403.1 <LD
2 7.25 270.4 <LD
3 7.40 101.6 <LD
4 7.22 222.9 0.07
5 7.53 82.0 <LD
6 7.07 48.2 <LD
7 7.55 322.2 <LD
8 7.70 540.8 <LD
Table 4
Analytic results for analyzed well water samples from Matca
No. pH (hl/\llzlsigi)p[f)pmnl) Nitrite, ppm
1 7.54 149 0.01
2 7.04 182 1.13
3 7.40 153 0.51
4 7.34 452 0.02
5 7.66 311 0.33
6 7.46 358 0.08
7 7.23 352 0.31

Analysing the results (Tables 1-4), it can be concluded that the water samples from
Clinceni contain the lowest levels of nitrate and nitrite. However, to visualize
clearer the nitrate levels we represented these results graphically against the MAL
in the Figure 1.
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Fig. 1. Comparative data regarding nitrate contents in wells of the four
villages

The data show us that, although nitrate pollution from agriculture has received a lot
of attention, many private wells have been polluted with nitrates due to misuse of
fertilizer on lawns that were close to shallow water wells.

From the graphic presentation, we can see clearly that in the villages near
Bucharest, there are fountains with a low content of nitrate near the maximum
permitted (MAL) - in Clinceni 100% and 40% in Branesti. At the same time, in the
two localities, Sahateni and Matca, with mainly agricultural activities, the pollution
with nitrates is practically 100% above MAL.

Also, as we assumed, because of intensive cultivation of vegetables, in fields,
solariums and greenhouses, in the village Matca pollution with nitrates is greater.
In addition, if in communes Sahéteni and Branesti pollution is range from fountain
to fountain with extreme values, the content near the maximum value admitted up
to 10 times higher in the wells of Sdhateni, in Matca the smallest value was found 3
times MAL. Thus, if we consider that a people of 60 kg drink 2 liters of water per
day, only in this way, in Matca, the consumer should exceed the maximum
admitted for human consumption. Regarding the content of nitrites, we can say that
for the wells in Sdhateni values obtained are not conclusive, they could only be
errors of analysis.

For wells in other villages, taking into account the fact that legitimate nitrites
should miss in drinking water, the values obtained may be worrisome to the wells
from Matca village and to limit for other villages.

Water contamination by nitrates is one of the problems associated with vegetable
growing and agriculture, generally. That is due, among other things, to the fact that
nitrates are highly soluble and migrate easily into ground water through soil. It is
nonetheless difficult to establish a link between nitrogen supply and water
pollution. The leaching of nitrates also depends on geological, climatic and
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biological factors. Nitrates can be de-nitrified by microbes, however. Despite these
phenomena, over-use of fertilizers always increases the nitrate level of water.

This could be the explanation of the high levels of nitrates in the water well tested
in Sahateni and Matca in particular. In addition the high levels of nitrites raise a lot
of problems because these levels together nitrates ones classifies analyzed water
between the most dangerous ones.

Regarding the village Branesti, likely pollution by nitrates is due mainly of non-
metals industry, even if this production is today practically zero. Only farming
household does not explain the high pollution in some wells.

CONCLUSIONS

1.

Analyzing the results, it can be concluded that, excepting samples from
Clinceni village, almost all water samples exceed the maximum admitted
level (MAL = 50 ppm) and endanger human health.

. Farmers apply nitrogen fertilizers to increase plant yield, but too often

fertilizers are applied in excess quantities and in inefficient ways. So, they
have to use controlled quantities of nitrogen fertilizers.

. The analysis of water samples from the sources of Sahdteni, Matca, Branesti

and Clinceni villages that were investigated were alarming, from the point of
view of nitrate concentrations.

The graphic representation of the nitrate levels in water (Figure 1) shows
that all water samples have exceeded the MAL, 50 ppm. Also, nitrite is
present in well water from the villages with agriculture as main activity but
however in small quantities.

. Because the level of nitrates in drinking water exceeds the safe limits for

many wells, the people have two basic choices: to obtain an alternate water
supply or to use some type of treatment to remove the nitrate-nitrogen.
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Abstract

During the last decades, the environment has been strongly exposed to the effect of different
harmful pollutants, especially from the atmosphere. A laboratory study has beens
developed to monitor the environmental pollution by examining the chemical quality
parameters of snow collected from Bucharest in February 2010 and, for comparison, from
neighbor less polluted neighboring areas. The analyses performed on snow samples
indicate the presence of substantial quantities of contaminants such as nitrite, nitrate,
ammonium, heavy metals.

INTRODUCTION

The necessity to protect the environment is increasing over day by day because of
the accelerated pollution as a consequence of the exploitation of natural resources
and industrialization, unchecked use of chemicals and pesticides and increased the
number of vehicles circulating daily. Urbanization brings along many changes in
nature including pollution.

We must use our resources, knowledge and through all means check the pollution
level in water, air, soil, vegetation and other natural resources to ensure health and
life for us and our future generations.

Today, the measurement of environmental pollutants is a matter of routine, but this
is not the case of temporary snow covers. There are some, but not many, similar
studies on precipitation that were developed in time [2, 5, 14, 15].

The meltwaters contain some or all of the major constituents usually found in
surface water or groundwater. On the other hand, the snow cover suggestively
illustrate the level of pollution in a certain area.

The accumulation of heavy metals in the environment can have middle-term and
long term health risks, and strict periodic surveillance of these contaminants is
therefore advisable.
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Lead as a well-known toxic heavy metal, has been receiving much attention
for its widespread distribution and potential risk to the environment. The
effects of lead on human health have been the subject of many scientific
studies over the last decade [3, 10, 11, 12].

Lead accumulates in the human body through the food chain and endangers human
health [6] moreover that as far as it known till today, it has no essential function for
plants, animals and microorganisms. It inhibits the thiolic groups of some
enzymatic systems, especially those that potentate hemoglobin synthesis [1].

Also, nitrate and nitrite levels are as hazardous as these species are dangerous for
human health. Nitrate generally has low human toxicity, but becomes a hazard
when it is reduced to nitrite by bacterial action in the human gastrointestinal tract.
Thus, the toxic effects of nitrate are due to its endogenous conversion to nitrite
which is involved in the occurrence of methemoglobinaemia (inability to transport
oxygen to tissues), gastric cancer [9] and different health disturbances (changes in
vitamin level, thyroxin production and negative influence in reproduction) [16].
Methemoglobinemy is also known as “blue baby syndrome” because its first
manifestation is the bluish color of the infant’s skin.

Bucharest is a city populated by over two million people with a great pollution
generated by traffic. This is sustained by Bucharest’s Environmental Protection
Agency (APM) that ranks it first in the latest top of polluted cities in the European
Union states, leaving Sofia, Athens or Rome behind. As a consequence, the
environmental pollution in Bucharest is a significant matter that is important to be
taken into consideration.

The aim of our paper aim was to evaluate the pollution level in Bucharest by the
assessment of nitrogen species, phosphate and lead contents of the snow cover in
February 2010.

MATERIAL AND METHODS

Studied area

Eight snow samples were collected from eight different points, as follows:
V1 - Botanic Garden, UASVM Bucharest

V2 - Unirii Square

V3 - Victoriei Square

V4 - Vatra Luminoasa Square

V5 - Bucharest-Constanta highway

V6 - melted snow from the streets

V7 - snow collected from the Fundulea, field away from the streets

V8 - drinking water from the UASVM network
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Samples

The samples were collected from 1m” surface (depth and width) at two periods of
time (08.02.2010-one day after snowing and 18.02.2010-ten days after snowing).
The major snow samples were firstly collected in pre-cleaned polypropylene bags;
representative samples of 3 kg were obtained and after melting they were
transferred in polyethylene bottles rinsed with distilled water. The samples were
subsequently stored at 4°C for as short a time as possible before analysis to
minimize physical and chemical changes. The samples were allowed until they
reached room temperature before analysis. The chemical analysis of the snowmelt
water was performed by using methods similar to those used for surface water
sources samples.

Reagents
Analytical reagent-grade chemicals were employed for the preparation of all
solutions.

The standard stock solution of 1000 ppm NO,  was prepared by dissolving 1.8500 g
of KNO; in distilled water and the final volume was adjusted to 1000 ml.

The standard stock solution of 700 ppm NH," was prepared by dissolving 3.3035 g
of (NH,4),SOy in distilled water and the final volume was adjusted up to 1000 ml.

The weighed amount of 0.4393 g KH,PO, was dissolved in distilled water, the final
volume was adjusted to 1000 ml and the obtained solution contained 100 ppm P.
A lead standard solution of 1000 = 2 ppm (Merck) was used for calibration.

The working standards were prepared by dillution of the stock solution. The
calibration curves for the analyzed species were linear for the studied concentration
ranges.

Instrumentation and analytical methods
Prior to the analysis, all instruments were calibrated according to manufacturer's
recommendations.
® pH was measured by using Inolab WTW pH-meter with combined glass
electrode.

e Nitrite was quantified by the Griess reaction, involving the formation of a
pink-colored azo derivative upon treatment of a NO, -containing sample
with sulphanilic acid and naphthyl-1-amine in acidic medium. The
measurements of pink complex were performed at 520 nm wavelength, after
20 minutes after the colour developed.

® The phosphate concentrations were determined by the spectrophotometric
method using ammonium molybdate in sulphuric medium to form the
phosphomolybdate complex that was reduced by ascorbic acid to a blue
complex, molybdennium blue.
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® Nitrate concentrations were determined by ionometric method. The
measurements were performed by a Metler Tolledo ionometer with a nitrate
selective electrode.

® The analyses of Pb in snow samples were performed by using furnace
atomic absorption spectrometry (GFAAS). Before analysis, samples were
digested in concentrated HNO;. The measurements were carried out by an
atomic absorption spectrometer Zeenit 700 from Analytic Jena equipped
with autosampler AS52 S for dillution, monoelement lamp for lead. Also,
the equipment has data processing soft Win AAS ver:3.16.0. The instrument
is calibrated by the Romanian Metrology National Institute.

® The deionised water used for sample preparation was obtained by the ELIX
3 system and the ultrapure water was obtained using Simplicity UV system,
both of them provided by Millipore.

RESULTS AND DISCUSSION

Snow samples collected during February 2010 were analyzed to determine the
concentrations of various pollutants that are known to affect human health and also
to evaluate the pollution level in Bucharest.

Samples were taken from intense circulated roads and from area less polluted,
areas 50 km away from Bucharest, an isolated area with no car traffic and
theoretically with no pollution.

The results of our survey are summarized below (Table 1). In order to have terms
of comparison, we presented the optimum chemical parameters imposed by
legislation for drinking water (Table 2) [7] and also for surface waters (Table 3)
[7]. The suggestive representations of chemical parameters are presented in Figures
1, 2 and 3. Analyzing the results and graphical representations, it can be noticed
that after staying in contact with noxious species, several days snow in most cases
became enriched with hazardous species (nitrite and lead), thus proving the high
level of pollution in our city.

The presence of significant quantities of nitrogen species in the samples was
explained by the presence of nitrogen compounds in the air as a consequence of
pollution (most of them are caused by the burning of fossil fuels). Nitrogen oxides,
NOx, present in the air and originating in natural and anthropogenic sources
(combustion, transportation) after the reactions with water came back to the earth
surface in the form of acid rains [17].

Nitrites appear as intermediates in the nitrogen cycle. They are unstable and,
depending on the conditions, are transformed into nitrates or ammonia [8].

The nitrate levels ranged between 5.24 and 27.86 mg/l, lower than the limits set for
drinking water. The nitrite levels were between 0.02 and 0.84 mg/l, values
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determined probably by intense traffic and due to the presence of nitric oxides.
Also, ammonium concentrations were higher and ranged between 0.51 and 3.75
mg/l.

The results of our research indicate that, in ten days, the nitrite levels of snow were
increasing meanwhile ammonium levels were decreasing. It is possible that the
ammonium ions to be oxidized into nitrite ions.

Of particular concern is the lead presence, presumably originating in automobile
exhaust. Lead content of Bucharest snow ranges between 25.7 and 1886 pg/l, the
highest concentration being recorded in Piata Unirii, an area with intense traffic,
for a sample collected in 18.02.2010, after staying in contact with automobile
exhaust for ten days. It can be noticed that, from all the six samples collected from
Bucharest on 08.02.2010 (one day after snowing) only two contained lead below
limits imposed by legislation, the other four significantly exceeding that limit (50
ppb).

However, the found lead levels were very high and dangerous because, after snow
melting, the metal would pollute the soil, water and vegetation.

Table 1
Chemical parameters of snow (February 2010)
Sample Sai?ll::;ng pH ljn(;;l’ ljn(;l, 111;‘}:’ Pn(l)g“;l-’ Pb, pg/l
Vi 08.02.2010 | 6.53 <LD 0.02 1.91 <LD 74.3
18.02.2010 | 7.49 6.21 <LD 0.74 <LD 121.5
V2 08.02.2010 | 7.22 6.21 <LD 1.91 <LD 25.7
18.02.2010 | 6.62 <LD 0.04 0.87 0.47 1886
V3 08.02.2010 7.26 27.86 0.41 3.56 <LD 170
18.02.2010 8.13 <LD 0.84 2.20 0.50 417
V4 08.02.2010 7.42 <LD 0.05 2.00 <LD 589
18.02.2010 | 7.38 <LD 0.33 1.32 0.40 408
V5 08.02.2010 | 7.87 10.09 0.10 2.10 <LD 26
18.02.2010 | 6.18 <LD 0.33 0.74 <LD 277
V6 08.02.2010 7.41 16.53 0.30 3.75 0.42 97.5
18.02.2010 7.23 5.24 0.75 1.32 <LD 120
V7 08.02.2010 5.16 <LD <LD 0.51 <LD <LD
18.02.2010 | 5.64 <LD <LD <LD <LD <LD
V8 08.02.2010 6.91 <LD <LD <LD <LD <LD
18.02.2010 | 6.87 <LD <LD <LD <LD <LD

(<LD-below limit of detection of the method)
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All chemical parameters of drinking water and snow collected from the Fundulea
area were below the detection limit of the methods, which showed either the
absence of the pollutants or their presence at harmless levels.

The pH values for snow samples were generally between the ranges settled for
drinking water. The values recorded for the snow samples collected from Fundulea
indicated an acidification tendency.

The phosphate levels assessed for snow samples were, in most cases, below the
detection limit of the method. The presence of phosphate found in snow samples
was possible to be hazardously and could not be correlated with environmental
pollution. However, in recent years large quantities of phosphate have been used in
beverages, detergents, fertilizers [4, 13].

The increasing phosphorus concentrations in the surface waters raise the growth of
phosphate-dependent organisms that used high amounts of oxygen and prevent
sunlight from entering the water, a phenomenon commonly known as
eutrophication.

Table 2
Quality parameters for drinking water (STAS 1342-91)
Parameters Accepted values Exceptionally accepted values
pH 5.5-74 max. 8.5
NH,* (mg/1) 0 0.5
NO, (mg/l) 0 0.3
NO;3™ (mg/l) 45 -
PO,” (mg/l) 0.1 0.5
Pb (ug/l) 50 -
Table 3
Quality parameters for surface waters (STAS 4706-74)
Parameters Water 1* class Water 2" class Water 3™ class
category category category
pH 6.5-8.5 6.5-8.5 6.5-9.0
NH,* (mg/1) 1 3 10
NO, (mg/l) 1 3 -
NO; ™ (mg/l) 10 30 -
Pb (ug/l) 50 100 100
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Fig. 2. Nitrite and ammonium levels in analysed samples
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Fig. 3. Lead levels in analysed samples

CONCLUSIONS

1. In this study snow was used to estimate the pollution level in the

environment of the Bucharest agglomeration and the conclusion is that our
city is highly polluted with nitrogen species and lead.

. The content of lead absorbed in the snow reached an alarming level which

shows that air particles in metal concentrations can be disastrous. This is a
signal which forces us to protect the environment, and strict periodic
surveillance of these contaminants is therefore advisable.

. The serious problems of pollution compared to Bucharest to take urgent

action. Among them an important place must be given to creating green
spaces, the planting of trees on the streets. We must not forget that we have
the capital with the least green space per capita than the rules allowed in the
EU.

. Also, in order to decrease environmental pollution in Bucharest it is

recommended to reduce car traffic as much as possible.
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Abstract

Research studies regarding various types of waters pollution with organochlorine
pesticides (POC) reveal the fact that these chemical substances with high biological
activity often reach the aquatic ecosystem, sometimes in significant quantities that have a
negative influence on the ecosystems equilibrium.

It is well known that POC belong to the category of synthetic substances produced by
industry and due to their characteristics they are included in the “Long term persistent
substances List”. The problem of POC degradation is a very complex one, involving
photochemical as well as biological aspects, sometimes requiring long period of time.
Taking that into consideration, the harmonization of target values for POC with real
bearing capacity of environmental factors becomes a priority for aquatic ecosystems as
regards ecological risk decrease and environmental protection.

The lakes in the surrounding area of Bucharest are damaged by the anthropogenic impact
added to the specific features of the geographical area. Such is the case of Moara
Domneasca lake located on the Pasarea river.

The investigations were performed in the spring-autumn sampling campaigns of the period
2008-2009.

The data obtained from the POC analysis show a long term pollution caused by
agricultural activities which can increase the risk for the lake ecosystem if they are not
properly monitored.

INTRODUCTION

For several years, ecosystems pollution with organochlorine pesticides has become
a problem in Romania; under these conditions, it has been necessary to study these
pollutants both as regards their monitoring in the Romanian waters and their effects
on the aquatic systems.

Organic micro pollutants are chemical substances of high risk as they have
extremely toxic characteristics; they have a high degree of resistance to
degradation as well as a high degree of accumulation in organisms and
environment; moreover, they can be airborne easily to great distance and they can
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be deposited far from the emission source and they can harm human health and
environment, both close to and far away from their sources.

Consequently, the investigation of organic micro pollutants in the Moara
Domneasca lake has become opportune. By analysing organochlorine pesticides
and atrazine, an important compound belonging to triazine herbicides, one could
get a clearer image of the water quality state as well as of their local impact on the
lake. This paper presents the results of the investigations performed during the
spring-summer-autumn campaigns of the period 2008-2009.

MATERIAL AND METHODS

Water samples have been taken from the middle zone the lake pontoon, from the
lake outlet/ exit zone (weir) and from the lake inlet/ entry zone, as well as from the
lake upstream and downstream in conformity with the provisions of ISO 5667-
4:1987 and ISO 5667:1991. By performing this action, care has been taken so that
water samples should not get contaminated with substances that may interfere with
the analysed chemical compounds. In selecting these investigation stations, the
arguments originated from the necessity to identify the risk factors for Moara
Domneasca lake, especially the anthropogenic river activities (local farm activities
included). Four sampling campaigns were carried out during three seasons: spring
(April 2008), summer (August 2008 and June 2009) autumn (November 2008).

Sediment samples have also been taken from the lake middle zone during three of
the four sampling campaigns.

The method of analysing organochlorine pesticides and atrazine, a compound
representative of triazine herbicides, in water samples developed in conformity
with ISO 6468:2000 standard.

The water samples analysis performed in order to identify organochlorine
pesticides involved the liquid - liquid extraction of samples by using methylene
chloride as solvent, followed by concentration and purification [2, 4].

Sediment samples were analysed according to the following procedure [1, 3]:

¢ Drying of samples (at room temperature);

¢ Dry sieving of samples (5-10 g);

¢ Extraction of samples (US EPA 3550-ultrasound extraction in organic
solvent-methylene chloride);

¢ Purification/cleaning of samples (US EPA 3610-use of a alum earth/florisil
column);

¢ Concentration of the purified sample through evaporation-obtaining the
extract-test sample;

¢ Analysis of the extract obtained through gas chromatography with mass
spectrometry detection (US EPA 8081-organochlorine pesticides).
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The sample extracts were analysed through gas chromatography by using a gas
chromatograph VARIAN CP 3800 equipped with a mass spectrometry detector
SATURN 2200.

RESULTS AND DISCUSSION

The data obtained from the analysis of organic micro pollutants in water and
sediment samples were interpreted with the help of the Order 161/2006 regarding
the approval of the Set of norms for the classification of surface water quality
necessary for establishing the ecological state of water bodies [6].

The analysed substances were the following; organochlorine pesticides of HCH
class (lindane), namely 4 HCH (alpha-, beta-, gamma- and delta) isomers,
compounds of DDT class (dichloro-diphenyl-tetrachloroethane) (4.4’ DDE, 4.4
DDD and 4.4’DDT), compounds of drines class (aldrine, endrine and dieldrine)
and heptachlorine.

In the analysed water samples from Lake Moara Domneasca, heptachlorine has not
been found in any of the five investigated zones.

Out of the drines class, endrine has been detected in the lake upstream zone and its
value (0.023 pg/l) has exceeded the quality standard during the June campaign,
2009.

Atrazine, an important compound of the triazine herbicides is present in water
samples, but its values do not exceed the value of the above mentioned quality
standard.

Out of HCH class, only the delta isomer has values below the detection limit, the
other isomers being in quantities that exceed the quality standard- beta HCH (0.048
pg/l).

The sum of the HCH compounds has registered maximal values in the upstream
zone (0.104 pg/l) during the campaign of August, 2008 and it has been observed a
decrease of concentrations in the upstream zone towards downstream. It has been
observed as well that the level of the HCH sum in the water samples from the
campaign of June, 2008 is greatly lower than that of the previous year (Figure 1).
Out of the DDT class, the main isomer 4.4° DDT is present in all five zones with
significant values between 0.028-0.058 ug/l which exceeded the quality standard
(0.010 pg/l) in the campaign of June, 2009; in the other campaigns, its oxidation
products 4.4 DDE and 4.4 DDD were present with values between 0.011 and
0.058 pg/l.

The DDT load in the analysed samples is better shown in Figure 2 where it can be
noticed the same decreasing tendency from upstream towards downstream.
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Fig. 1. Level of HCH sum in the water samples taken from Lake Moara
Domneasca in 2008-2009

The DDT load in the analysed samples is better shown in Figure 2 where it can be
noticed the same decreasing tendency from upstream towards downstream.

£ April-08
X August-08
B November-08

@ June-09

0.1
0.09 —N
¥ 008 N N
0.07 N N
5 N
| 0.06 ,7§
0.05 N
0.04 N N - N
0.03 :: § - ::
0.02 +— o —
0.01 N 515-§ % ) N
o M AR R N : b
Us. Inflow Middle Outflow Ds.
Inflow lake lake lake Outflow
lake lake

Investigative sections
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The level of water sample load with DDT compounds has the same tendency in
June 2009 in comparison with the summer campaign of the previous year while
being higher than the autumn campaign. This fact might occur due to the possible
the use of fertilizers on some types of arable lands in spring-summer time.

The evolution of organochlorine pesticides in sediments is constant in all three
sampling campaigns, with more diminishing values than in aqueous samples.
Nevertheless, an exceeding of the quality standard can be noticed both for atrazine
and organochlorine pesticides (Figure 3).
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Fig. 3. Level of Lake Moara Domneasca sediment samples loading
in 2008-2009
CONCLUSIONS

1. The level of load with HCH compounds is greater in summer campaigns than
in autumn campaign; this occurrence is due to the possible processes of
evaporation and concentration which take place during the dry season.

2. The sample load with DDT compounds is more significant in summer
campaigns due to the possible use of fertilizers on some arable lands.

3. A decreasing concentration of HCH and DDT compounds can be noticed in
the zone upstream towards downstream.

4. The data obtained from the analysis of organochlorine pesticides in the lake
Moara Domneasca between 2008-2009 show a long term background
pollution caused by agricultural activities [5].
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Abstract

The article presents some problems generated by climate change related to global
warming, rainfall and temperature regime on a period of 100 years.

INTRODUCTION

Global warming and climate change are two terms highly used to describe the same
phenomenon but the meaning of each is in fact different. The increase of air
temperature is a result of heat capture from carbon emissions, leading to global
warming, and global climate change is the alteration of multiple climate factors
such as temperature and rainfalls on the planet. It can be noticed that the changes
happen with different intensity in different places of the Earth.

MATERIAL AND METHODS

Climate change refers to statistical significant variables of climate parameters or
their changes over a period of time due to modification inside climate system and
interaction of its components as a consequence of natural factors or human actions.

The greenhouse effect is a natural characteristic of the atmosphere that keeps the
face of the Earth warmer than in case it didn’t exist. The natural greenhouse effect
is amplified by the greenhouse effect due to the concentration of greenhouse effect
gas as a result of human actions. Gases that create the greenhouse effect are:
carbon dioxide, methane, azoth oxide and chlorofluorocarbon. Through this
process an overheating of terrestrial surface and lower troposphere is produced.
The changes that take place in the concentration of greenhouse effect gases and
aerosols, in solar radiation or in properties of active layer could alter the energetic
balance of climate system.

The last report of IPCC (Intergovernmental Panel of Climate Change) issued on 2™
of February 2007 in Paris shows that the global warming that highlights in the
increase of average global temperature, seas temperature, glaciers and polar cap
melting, led to sea level growth, all this because of human actions.
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The greenhouse effect due to anthropic factors together with climate system
feedback lead to an increase of global temperature and have as result the climate
change on local level on a bigger scale.

Due to climate system inertia, global warming will continue to grow in spite of
immediate measure to reduce the emissions, but the increase of temperature will be
limited depending on the level of reduction that is applied. It is highly probable
(more than 90%) that the rainfall increase at high latitudes and is probable (more
than 66%) that they decrease in most of the subtropical regions. The configuration
of these changes is similar to the one observed during the 20" century. It is highly
probable that the tendency to increase of the extreme maximum temperatures and
frequencies of heat waves to continue.

RESULTS AND DISCUSSION

In Romania the average annual temperature is only 0.3°C higher unlike global
annual average temperature of 0.6°C between 1901 and 2000. From 1901 to 2006
the increase was 0.5°C comparing to 0.74°C at global level (1906-2005).

There have been though local differences: a higher warming in South and East of
the country (up to 0.8°C in Bucharest-Filaret, Constanta and Roman) and irrelevant
inside Carpathians Arch, except Baia Mare, where the effect of local human actions
led to an increase of 0.7°C (Figure 1).

Starting 1961 this warming was superior to the one before and spread to all
country.

Similar to global situation there have been changes in the regime of extreme events
(based on data analysis done by several meteorological stations):
* Increase of frequency of tropical days per year (maximum > 30°C) and
decrease of frequency of winter days per year (maximum < 0°C).
 Significant increase of minimum average temperature in summer and
average maximum temperature in winter and summer (up to 2°C in South
and South-East in summer).

Regarding the rainfalls from 1901 to 2000 all 14 stations observed, in a long row, a
general tendency to decrease of annual rain quantity. Analyzing the short rows of
observations several stations noticed an increase of drought phenomenon in South
starting 1960. Accordingly they noticed an increase of maximum periods without
rainfalls in South-West in winter and West in summer. As consequence of higher
warming in South-East during summer, in concert with a bigger tendency to deficit,
a barrenness of these counties took place. In some regions between 1946 and 1999
the frequency per year of very rainy days (the highest 12% daily quantities) and
extremely rainy (the highest 4% daily quantities) increased.
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In the last eight years (2000-2007) in Romania have taken place two extreme
rainfall events perfectly opposite (the drought from 2003 and 2007 and the floods
from 2005). In 2007 there has been an extreme temperature happening in the winter
of 2006 that was the warmest winter ever registered in Romania, when high
deviations of maximum/minimum temperature from the average multiannual
regime persisted on long period of time.
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Fig. 2. Average country temperatures in winter (14 stations) from 1901 to 2007

CONCLUSIONS

1. The longest dry periods registered in the 20" century had one peak in: 1904,
1946, and 1990. The most affected area by the drought in Romania in the
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last decades of 20" century and beginning of 21% century were in the South
of the country, excessively in Oltenia.

2. The analysis of multiannual variation of rainfalls in Romania indicates that
after 1980 a series of dry years started due to diminish of rain quantity
together with a tendency of increase of annual average temperature
especially in Romanian Plain and Barlad Hills.

3. The decrease of rainfalls volume from last years led to a shrinkage of most
of the rivers especially in South and South-East Romania, in the context of
concerted actions of several factors such as:

e increase of annual average air temperature which generated an
amplification of evaporation and evapo-transpiration;

e Jowering of phreatic waters level in meadows and rivers terraces, with
negative implications over their supplies during dry;

¢ high frequency and long lasting phenomenon of drought of rivers with
collector pools smaller than 500 km”.

4. Analyzing other phenomenon in cold season, there have been found a
significant increase, over all country, of annual hoarfrost days, influencing
negatively the crops. The amount of snowy days also dropped off while the
trend of warming during winter increased.
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Abstract

The development of new legitimate food in the system soil-plant-animal-food enables
monitoring of environmental influence agricultural technologies and lead to the
development of methodologies to allow a rational use of fertilizers.

Organic fertilizers are the technical means considered most effective in increasing
production and the extension of their application with the continuous improvement of
biological material and the fight against pests and diseases, acquired a prioritized program
of developing the most appropriate technologies.

The results show that organic fertilization can be defined as a improvement of the soil
system, based on increased intake of organic matter, including active biological products,
both under the influence of rotation of crops, and by incorporating external sources which,
by the transformations suffered under the action of microorganisms, have benefits for
increasing the content of humus and nutrients.

INTRODUCTION

To achieve an ecological agriculture, it is necessary to find means that assure the
maintaining and increase of the humus content, by stimulating the activity of
microorganisms and preserving the physical conditions of soil.

The maintaining and qualitative features of the humus, as must be examined its role
is the regulating of the vegetal metabolism of the soil.

The practical measure for incorporation measures into the fertile soil orizont by
organic fertilizer has and will have continuing immediate effects on the physical,
chemical and mineralogical properties of the soil.

MATERIAL AND METHODS
Fertilization of crops in a ensemble of agricultural measures which ensures the
regeneration and conservation of the humus content and nutrients elements.

In the superficial layer of soil, it is necessary and imposing because the fertilization
of crops with nitrogen from mineral sources industrial cannot insure only part of
the humus regeneration.
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Compost is an important source of humus and nutrients elements, it does not
contain weed seed with germination capacity is recommended for all crops.

Over the layer of compost debris, which acts as a seeding, there is a 15-25 cm layer
of straw that must be sprayed with manure must. Placing manure on the platform is
made on all its width and on a thickness of 15-25 cm.

The next layer has the thickness of 3-5 cm and consists of broicen, cracked seeds,
resulting from seed selection.

Construction of the platform continues with other alternating layers of coarse
material (straw, vegetale debris) and manure, until this reaches a height of 2.2-2.5
cm.

After the storage of compostable materials, the platform is covered with leaves and
straws to prevent water loss from the compost.

For the maintenance of soil fertility society promotes mixcal farming system of
plant-animal type which enables regular administration of organic fertilizers.

RESULTS AND DISCUSSION

The technology of fabrication and the material component of the compost
corresponds to the EU prescriptions from the order of the Council No.
2092/91, annex II, section A, referring to fattening materials and soil
improvement and requirements of the International System for the Qualities
Assurance.

The fermentation process generates three different stages of composting:

- Hot phase, that lasts a week and begin immediately after construction;
- Cooling phase, achieved when the temperature in the mass of the compost
decreases from 50 °C to 20 °C;
- Maturation phase occurs when the temperature of the compost stabilized at
20-25°C.
The humus from compost contribute at the aggregation of soil mineral particles and
indirectly to increase soil permeability for water in air. Compost also contains all
the microoelements necessary for growth and plant development (Table 1).
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Table 1

Main physical and chemical properties of compost produced in SA Stepa

Stupina
Averages Averages
No. Quality indices analyzing M.U. repor!:e(.l in reportoed in the
name humidity 105 °C dry
delivery substance
1 Water % 70.20 <1
2 Organic matter (MO), loss on % 12.21 41.00
ignition at 600 C
3 | Organic carbon % 6.79 22.78
4 | Ash % 17.59 59.00
5 | Apparent density g/lem’ - -
6 | Capacity for water % - -
7 | pH in aqueous suspension (1:10) - 9.54 -
8 | Total nitrogen (organic) % 0.50 1.69
9 | Concentration of soluble salts in % 1.3 4.35
aqueous suspension (1:10)
10 | Electrical conductivity (EC) mS/cm 2.03 6.8
11 Content of soluble substances in a report peat: water of 1/10, expressed in
oxides: %
11.1. N - NO; mg/100g 5.80 19.43
11.2. P,Os mg/100g 43.0 144.05
11.3. K,O mg/100g 845.63 2832.86
11.4. CaO mg/100g 43.33 145.15
11.5. MgO mg/100g 25.94 86.9
11.6. Na,O mg/100g 35.56 119.12
12 Total content of macro and microelemente determined in the ash, expressed as
12.1.P % 0.196 0.540
122.K % 0.728 2.0
12.3.Ca % 0.66 1.81
12.4. Mg % 0.31 0.84
12.5.S % - -
12.6. Fe % 0.15 0.42
12.7. Mn ppm 70.23 193.0
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Averages Averages
Quality indices analyzing reported in reported in the
No. M.U. 0
name humidity 105 °C dry
delivery substance
12.8. Cu ppm 7.00 19.25
12.9. Zn ppm 28.27 77.7

The precise composition known, the high content of fertilizing elements and
uniform physical condition gives and the manure an important role in the
technologic process, both as a primary means of direct influence plant growth and
development, and the continuous improvement in soil fertility.

Table 1
Main physical and chemical properties of manure produced in SA Stepa
Stupina
Averages Averages
No Quality indices analyzing M.U reported in reported in the
) name e humidity 105 °C dry
delivery substance
1 Water % 63.61 <1
2 | Organic matter (MO), loss on % 12.40 34.07
ignition at 600 C
3 | Organic carbon % 6.89 18.93
4 | Ash % 23.99 65.93
5 Apparent density g/em’ - -
6 | Capacity for water % - -
7 | pH in aqueous suspension (1:10) - 9.24 -
8 | Total nitrogen (organic) % 0.45 1.23
9 Concentration of soluble salts in % 0.83 2.28
aqueous suspension (1:10)
10 | Electrical conductivity (EC) mS/cm 1.3 3.57
11 Content of soluble substances in a report peat: water of 1/10, expressed in
oxides: %
11.1. N-NO; mg/100g 5.50 15.12
11.2. P,0s mg/100g 29.2 80.3
11.3. K,O mg/100g 411.98 1132.94
11.4. CaO mg/100g 36.94 101.58
11.5. MgO mg/100g 20.28 55.75
11.6. Na,O mg/100g 35.29 97.04
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Averages Averages
No Quality indices analyzing M.U reported in reported in the
) name e humidity 105 °C dry
delivery substance
12 Total content of macro and microelemente determined in the ash, expressed as
12.1.P % 0.184 0.618
12.2.K % 1.55 5.20
12.3. Ca % 0.55 1.86
12.4. Mg % 0.25 0.84
12.5.S % - -
12.6. Fe % 0.11 0.36
12.7. Mn ppm 59.6 200.0
12.8. Cu ppm 6.7 22.5
12.9. Zn ppm 18.98 63.7
CONCLUSIONS

1. It was found that the degradation process begins slowly at different
temperatures from the optimal, one over a period of several days (2-3 days)
depending on the nature and subject to the composting mixture, after which
the rate of degradation is higher.

2. This behavior can be explained by a period of adaptation from
microorganisms, particularly the thermophilic ones responsible for the
widest biodegradation of organic matter.

3. In conclusion, we can estimate that fertilizing with fermented manure and
compost, has become important in today's modern agriculture, both because
of its high efficiency in soil improvement that may not be substituted only
partially with chemical fertilization, and because of te imposing economic
and social conditions.
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Abstract

The product Nutrivant Plus is a universal foliar fertilizer, which was tested in three
experimental trials to the different agricultural and horticultural crops on the different soil
and climatic conditions.

The trials were carried out on unfertilized and NP ground fertilized fields and had the

following soil condition: cambic chernozem (USAMYV lasi, luvosoil (SCD Tg. Jiu), faeoziom
(INCD Pajisti - Brasov).

MATERIAL AND METHODS

Testing methodology consisted of 2-3 foliar applications of the Nutrivant Plus
product, a solution of 1.0 concentration, at a rate of 500 I/ha for field crops and
vegetables and 1,000 1 to each application for vine; in the case of grasslands - only
one application of 500 1/ha with the same concentration. Testing included eight
crops: maize, sunflower, tomatoes, cucumbers, apple, vine and grassland. The
experiments were organized on different soil types, on soil with or without
previous fertilization.

The efficiency of experiments was referred to a control without foliar fertilization.

RESULTS AND DISCUSSION

Maize, cultivated on Cambic Chernozems, with three application, obtained a yield
increase of 1569 kg kernels/ha and 104.6 kg kernels/l of applied product,
respectively (Table 1).
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Table 1
Yield increase determined by Nutrivant Plus product applied to maize (HS
Oana hybrid), cultivated on Cambic Chernozems (USAMY Iasi)

No. of Yield Yield (kernels) increase
No. Treatment NP (kernels) kg/1 of foliar
applications (kg/ha) kg/ha % fertilizer
1. Control - 3536 - 100.0 -
2. Nutrivant Plus 3 5105 1569 144.3 104.6
fertilization

- without previous fertilization of soil

Sunflower, cultivated on Cambic Chernozems, with three applications, obtained a
yield increase of 519 kg seeds/ha and 34.6 kg seeds/l of applied product,
respectively (Table 2).

Table 2
Yield increase determined by Nutrivant Plus product applied to sunflower
(Select variety), cultivated on Cambic Chernozems (USAMY Iasi)

No. of Yield Yield (seeds) increase
No. Treatment . . (seeds) kg/1 of foliar
applications (kg/ha) kg/ha % fertilizer
1. Control - 1063 - 100.0 -
2. Nutrivant Plus 3 1582 519 148.7 34.6
fertilization

- without previous fertilization of soil

Apple, grown on Cambic Chernozems, with three applications, obtained a yield
increase of 6562 kg fruit/ha and 218.7 kg fruit/l of applied product, respectively
(Table 3).

Table 3
Yield increase determined by Nutrivant Plus product applied to apple (Golden
Delicious variety), cultivated on Cambic Chernozems (USAMY Iasi)

No. of Yield Yield (fruit) increase
No. Treatment a lic;l tions (fruit) ke/ha o kg/1 of foliar
pp (kg/ha) | 8 0 fertilizer
1. Control - 15783 - 100.0 -
2. Nutrivant Plus 3 22345 6562 141.5 218.7
fertilization

- without previous fertilization of soil
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Vine grown on Luvosols, with three applications, obtained a yield increase of 1105
kg grapes/ha and 36.8 kg grapes/l of applied product, respectively (Table 4).
Table 4
Yield increase determined by Nutrivant Plus product applied to vine
(Chasselas doré¢ variety), cultivated on Luvosols (SCD Tg. Jiu)

No. of Yield Yield (grapes) increase
No. Treatment L (grapes) kg/1 of foliar
applications (kg/ha) kg/ha % fertilizer
1. Control - 4980 - 100.0 -
2. Nutrivant Plus 3 6085 1105 122.1 36.8
fertilization

- without previous fertilization of soil

Cucumbers cultivated on Luvosols, with three applications, obtained a yield
increase of 4560 kg fruit/ha and 152.0 kg fruit/l of applied product, respectively
(Table 5).
Table 5
Yield increase determined by Nutrivant Plus product applied to cacumbers
(Cornichon variety), cultivated on Luvosols (SCD Tg. Jiu)

No. of Yield Yield (fruit) increase
No. Treatment a lic;l tions (fruit) ke/ha 9% kg/1 of foliar
pp (kg/ha) | 8 0 fertilizer
1. Control - 11690 - 100.0 -
2. Nutrivant Plus 3 16250 4560 139,0 152,0
fertilization

- without previous fertilization of soil

Natural grassland, grown on Phaeozems, with only one application of Nutrivant
Plus product obtained a yield increase of 909 kg hay/ha and 181.8 kg hay/l of
applied product, respectively (Table 6).
Table 6
Yield increase determined by Nutrivant Plus product applied to natural
grassland (Festuca sp., Phleum sp. and Trifollium sp.), grown on Luvosols

(SCD Tg. Jiu)
No. of Yield Yield (fruit) increase
No. Treatment a lic;l tions (fruit) ke/ha o kg/1 of foliar
pp (kg/ha) | 8 ¢ fertilizer
1. Control - 2483 - 100.0 -
2. Nutrivant Plus 3 3392 909 136.6 181.8
fertilization

- previous fertilization of soil with: N — 50; P,Os — 50; K,O — 50 kg/ha
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Tomatoes cultivated on Luvosols, with three applications, obtained a yield increase
of 7500 kg fruit/ha and 500.0 kg fruit/l of applied product, respectively (Table 7).

Table 7
Yield increase determined by Nutrivant Plus product applied to tomatoes
(Select variety), cultivated on Luvosols (SCD Tg. Jiu)

No. of Yield Yield (fruit) increase
No. Treatment a lic.a tions (fruit) ke/ha 9% kg/1 of foliar
pp (kg/ha) | 8 0 fertilizer
1. Control - 14100 - 100.0 -
2. Nutrivant Plus 3 21600 7500 153.2 500.0
fertilization

- previous fertilization of soil with: N — 50; P,Os — 50; K,O — 50 kg/ha

Plum, grown on Cambic Chernozems, with three applications, obtained a yield
increase of 2681 kg fruit/ha and 89.3 kg fruit/l of applied product, respectively
(Table 8).

Table 8
Yield increase determined by Nutrivant Plus product applied to plum (Stanley
variety), cultivated on Cambic Chernozems (USAMYV Iasi)

No. of Yield Yield (fruit) increase
No. Treatment a lic.a tions (fruit) Ko/h o kg/1 of foliar
pp (kg/ha) | &M o fertilizer
1. Control - 6134 - 100.0 -
2. Nutrivant Plus 3 8815 2681 143.7 89.3
fertilization

- without previous fertilization of soil

CONCLUSIONS

1. Application of Nutrivant Plus product determined for all the tested crops and
in all the experiment fields significant yield increases.

2. The various crops included in this experiment emphasized the quality of this
product as a universal fertilizer, ensuring efficiency for a large range of
crops.
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Abstract

The opportunity of introducing plant analysis in the context of modern agriculture has
become the practice of fertilization as a tool for diagnosis and substantiation of the
application of fertilizers. There were studied the changes of some chemical characteristics
of maize leaves under the influence of organic fertilization with or without mineral
fertilization. As organic fertilizer compost made from cattle manure was used. In the
experience of maize organised on Haplic Chernozems there were taken samples of leaves
which have been dried at room temperature, then in the oven, followed by the crushing
process and analyzed. The combination of the two types of fertilization resulted in
significant increases in total nitrogen in leaves of maize. Regarding the phosphorus content
of leaves, although the organic fertilization associated with mineral fertilization determined
the incraesing of available phosphorus level in soil, this increasing did not lead to
statistically significant changes in phosphorus content in leaves. The effects of combining
both types of fertilization have resulted in significant changes in distinct potassium content
in maize leaves. The effects of the two fertilization systems were highlighted significant
changes separate the calcium and magnesium insignificant for the content.

INTRODUCTION

In order to improve the biological phenomena in soil, organic fertilization seems to
be a good solution. This is done with organic materials of different origins,
composted after precisely established principles on the platform or in the field. It is
obvious that these organic fertilizers are cheap and reach for each farmer and, in
addition, be supplemented with chemical fertilizer to achieve optimal nutrient
requirements for crops. On the other hand, manure, in particular, can be processed
and converted into concentrated substance that can be exploited through marketing
as a fertilizer, thus solving the problem of excess waste on the farm [1]. Efficiency
of manure is greater when administered together with mineral fertilizers.
Maintaining soil fertility depends on the balance between nutrient inputs (from
different sources) and its loss by absorption in plants.
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MATERIAL AND METHODS

There were organized experiments in field using the subdivided parcels method,
studying the two gradients:

A factor - organic fertilization with compost made from cattle manure, in 5 doses:
a; — unfertilized;

a, — fertilized with compost equivalent to 100 kg N/ha;

a; — fertilized with compost equivalent to 200 kg N/ha;

a, — fertilized with compost equivalent to 300 kg N/ha;

as — fertilized with compost equivalent to 400 kg N/ha.

B Factor — mineral fertilization with nitrogen and phosphorus, in 3 doses:

b, — unfertilized;

by — NsoPso;

b3 — NigoP 100

Experiments were organized with maize cultivated on Haplic Chernozems. There

were taken samples of leaves which were dried at room temperature, then in the
oven, followed by the crushing process and analyzed.

The processing of experimental data was performed using analysis of variance and
Tukey test.

RESULTS AND DISCUSSION

Maize plants react positively to fertilization with organic fertilizers complex, but
require a good supply of nutrients [2].

Nitrogen is a fundamental element in plants and it is found as a combination of
protein, amino acids, nucleic acids, chlorophyll, etc. The combination of the two
systems of fertilization (organic and mineral) resulted in lowest nitrogen content in
maize leaves harvested in the variant unfertilized and the highest in the variant
fertilized with compost at a dose equivalent to 200 kg N/ha. Following the
incorporation of different doses of compost, the mean values of nitrogen content in
maize leaves increased gradually from 1.84 to 2.13%. Changes statistically
significant compared to the control variant and to the variant fertilized with
compost at a dose equivalent to 100 kg N/ha, were observed only in the case of
organic fertilization with the maximum dose of compost (Table 1).

Phosphorus is an essential element in plants. It exists in plants as organic
compounds. In the experience organised on Haplic Chernozems it was noticed a
slight upward trend in mean values of phosphorus content in maize leaves with
increasing dose of compost applied from 0.26 to 0.31%, but increases are not
statistically significant (Table 2).
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Table 1

Effects of fertilization with composted cattle manure and mineral fertilization
with nitrogen and phosphorus, on nitrogen content in maize leaves

Mineral fertilization Compost fertilization Mean value
Unfertilized Compost fertilization equivalent to a nitrogen rate of mineral
with compost | 109 kg N /ha | 200kgN/ha | 300kgN/ha | 400 kg N/ha fertilization
%
Unfertilized 1,68 1,79 1,93 2,03 2,16 1,92 A
Nso Pso 1,81 1,84 1,85 2,05 2,11 1,93 A
Nioo P1oo 1,95 1,90 2,23 1,97 2,13 2,04 B
Mean value compost 1,81 W@ 1,84 W 2,00 WX 2,02 WX 213X
fertilization

Dor® _values followed by the same letter (A, B, C or W, X, Z) are not significantly different at the p=0.05 level

(Tukey's honestly significant procedure)
Phosphorus had the lowest content in the unfertilized variant, and the highest in the
variant fertilized with compost at a rate equivalent to 400 kg N/ha.

Table 2

Effects of fertilization with composted cattle manure and mineral fertilization
with nitrogen and phosphorus, on phosphorus content in maize leaves

Mineral fertilization Compost fertilization Mean value
Unfertilized Compost fertilization equivalent to a nitrogen rate of mineral
with compost | 100 kg N/ha | 200 kgN/ha | 300kgN/ha | 400 kg N/ha fertilization
%
Unfertilized 0,23 0,24 0,29 0,31 0,33 0,28 A"
Nso Pso 0,28 0,29 0,30 0,32 0,31 0,30 A
Ni1oo P1oo 0,23 0,26 0,30 0,30 0,29 0,28 A
Mean value compost 0,25 W® 0,26 W 0,30 W 031W 031W
fertilization

M) qr @

or " - Values followed by the same letter (A, B, C or W, X, Z) are not significantly different at the p=0.05 level

(Tukey's honestly significant procedure)
The role of potassium in the plant is multiple: increasing water absorption, reduces
sweating, enhance photosynthesis, stimulating plant growth and cell division [3].
Potassium content in maize leaves, recorded minimum value in unfertilized variant
and maximum value in the variant with compost fertilization equivalent to a
nitrogen rate of 400 kg N/ha on a fund NP} mineral fertilization (Table 3).
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Changes statistically significant compared to control variant, of mean values of
potassium content in maize leaves were determinated after mineral fertilization
with NIOOPIOO-

The increasing rates of compost applied led to increased statistically significant
compared to the control of the mean value of potassium content in maize leaves,
from 3.52% obtained after fertilization with compost in a rate equivalent to 100 kg
N/ha to 3.81% corresponding to the variant fertilized with compost rate equivalent
to 400 kg N/ha.

Table 3

Effects of fertilization with composted cattle manure and mineral fertilization
with nitrogen and phosphorus, on potassium content in maize leaves

Mineral fertilization Compost fertilization Mean value
Unfertilized Compost fertilization equivalent to a nitrogen rate of mineral
with compost | 199 kg N/ha | 200 kgN/ha | 300 kg N/ha | 400 kg N/ha fertilization
%o
Unfertilized 2,83 3,51 3,63 3,63 3,81 3,48 A"
Nso Pso 3,21 3,50 3,75 3,61 3,77 3,57 AB
Ni00 P1oo 3,37 3,54 3,63 3,57 3,86 3,59 B
Mean value compost 3,14 W@ 3,52 X 3,67Y 3,60 XY 3812
fertilization

M or® _ values followed by the same letter (A, B, C or W, X, Z) are not significantly different at the p=0.05 level
(Tukey's honestly significant procedure)
Calcium is present in all cells, especially in the old ones; it provides flexibility
particularly in cell membranes. In small quantities, it is necessary for growth of all
cells.

There were observed statistically significant increases of the calcium mean values
content in leaves in mineral fertilized variant N;oPjqo irrespective of organic
fertilization (Table 4). Organic fertilization in dose equivalent to 400 kg N/ha,
resulted in increased statistically significant compared with variant fertilized with a
quantity of compost equivalent to 300 kg N/ha.

Magnesium is designed to supply nitrogen and phosphorus plant cells making it
indispensable in developing plant tissues.

The content of magnesium in maize leaves samples harvested in the experience
organised on a Haplic Chernozems ranged 0.28-0.34%, as part of the normal
concentration range.
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Table 4

Effects of fertilization with composted cattle manure and mineral fertilization
with nitrogen and phosphorus, on calcium content in maize leaves

Mineral fertilization Compost fertilization Mean value
Unfertilized Compost fertilization equivalent to a nitrogen rate of mineral
with compost | 100 kg N/ha | 200 kgN/ha | 300 kgN/ha | 400 kg N/ha fertilization
%
Unfertilized 0,46 0,57 0,59 0,55 0,61 0,56 A"
Nso Pso 0,58 0,58 0,58 0,46 0,64 0,57 A
Nioo P1oo 0,74 0,59 0,57 0,62 0,62 0,63 B
Mean value compost 0,50 wx@ 0,58 WX 0,58 WX 0,54 W 0,62 X
fertilization

Mor® _values followed by the same letter (A, B, C or W, X, Z) are not significantly different at the p=0.05 level
(Tukey's honestly significant procedure)

Statistically significant increases compared with the control variant of the mean
value of magnesium contents in maize leaves were observed in variant fertilized
with NP0, without organic fertilization (Table 5).

Table 5
Effects of fertilization with composted cattle manure and mineral fertilization

with nitrogen and phosphorus, on magnesium content in maize leaves

Mineral fertilization Compost fertilization Mean value
Unfertilized Compost fertilization equivalent to a nitrogen rate of mineral
with compost | 100 kg N/ha | 200kgN/ha | 300 kgN/ha | 400 kg N/ ha fertilization
%
Nefertilizat 0,30 0,28 0,28 0,34 0,31 0,30 A"
Nso Pso 0,28 0,33 0,30 0,32 0,32 0,31 AB
Nigo P1oo 0,34 0,32 0,31 0,37 0,33 0,33 B
Mean value compost 0,30 WX@ 0,31 WX 0,29 W 0,34 X 0,32 WX
fertilization
Mor® _values followed by the same letter (A, B, C or W, X, Z) are not significantly different at the p=0.05 level
(Tukey's honestly significant procedure)

1. The content of organic matter and nutrients in composted cattle manure
recommends its use as organic fertilizer. The fertilization with composted
cattle manure has not reported problems in terms of production quality in
maize.
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2. To avoid possible negative effects such as nutritional imbalance issues, it is

necessary to comply with the uniform application of compost and crop-
specific technologies.
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Abstract

Vitreous fertilizers are new type of fertilizers, made of a vitreous matrix with low and
controlled solubility in water (made of macro elements useful for plants, K, P, Mg) in which
are introduced microelements (Mo, B, V, Fe) necessary to the growth and development of
plants. The quantity of microelements as oxides is 1-5%.

The use of vitreous fertilizers offers many advantages: avoid underground water pollution;
do not release acid anions in soil, like CI or SO*, harmful for plants there is no risk of soil
burning when they are incorrectly dosed; in a single type of fertilizer can be embedded
almost all useful elements for plants; the facility to regulate the pH of soil by the pH of
glass matrix; a controlled rate of solubility in water, that can adjust easily by changing the
composition of glass.

Vitreous fertilizers were utilized in autumn plants (autumn wheat, barley), and the results
are presented in the paper.

INTRODUCTION

Ideas like ‘““‘Sustainable agriculture” are equally important in Romania and the
European space. By comparison with intensive agriculture that utilizes synthetic
fertilizers and pesticides in order to assure the necessary of the agricultures in
nutrients and to control bad plants diseases and damages, ‘““the new technologies*
are oriented to the diminution of chemical interventions, reduction of the pollutant
impact of agricultural activities on the environment and to release of agricultural
products of superior biological quality. Today, Agricultural Policy at the European
level sustains farms, processing and commercialization of modern products. It is a
process in full development in Romania and of big interest for all that are involved,
one way or the other, in areas of production-processing-commercialization-
consumption of agricultural products.

In this context, this paper deals with the optimization of nutrient in the system soil-
water-plant, by using the vitreous fertilizers from potassium-phosphate glasses
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containing microelements (VFM) with controlled solubility in condition of using
natural resources and efficient using of amendments, according with the principles
of developing sustainable agriculture regarding the European Directive about
“Plant production protection” (Dir. 91/414/EEC).

Vitreous fertilizers are a new category of fertilizers which are made from a glass
matrix with slow and controlled solubility in water, made up of macro useful
elements such as potassium, phosphorus, magnesium, to which micronutrients
(molybdenum, boron, zinc, iron, etc.) necessary for growth and development of
plants are added. This type of fertilizer is made from a glassy matrix that includes
micronutrients [1-3]. The elements of which glass matrix is formed are network
forming oxides (P,Os, B,O;, Si0,) and network modifiers (K,O, CaO, MgO) that
are both macro and micronutrients [4].

MATERIAL AND METHODS

The first research was conducted in a mono-factorial experience in 3 sequences of
4 variants, for wheat Dropia, according to Figure 1, on the black earth of location
of Albesti Paleologu in autumn 2007.

R1 Vi V2 V3 V4
R2 V2 V3 V4 Vi
R3 V3 V4 Vi V2

Fig. 1. Experimental scheme with 4 variants in 3 sequences for Dropia wheat

Variant V1 represents the unfertilized witnesses. Variant V2 is fertilized with a
classic fertilizer, nitrogen, phosphorus and potassium NPK (15.15.15). It was used
a quantity of 160 kg classic fertilizer per hectare. Variant V3 is fertilized with
vitreous fertilizer, whose composition is shown in Table 1. It was used a quantity
of 80 kg vitreous fertilizer per hectare. V4 version is fertilized with mixed fertilizer
having equal parts of classic and vitreous fertilizers. It was used an amount of 120
kg combined fertilizer per hectare, formed by 80 kg of NPK and 40 kg vitreous
fertilizer, respectively.

Crops were sown on 15.10.2007 and harvested on 25.06.2008.
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Oxide composition of fertilizer used in field crops

Component Quantity
[weight %]
P,0s 40
K,0 30
MgO 17
CaO 5
Al,O4 2
B,03 2
V,05 4

Table 1

Given the yields achieved, the most constant behavior occurred in the variety of

wheat Dropia. This was the reason why Dropia wheat variety was selected for
further testing.

The Dropia wheat crops was grown on the black earth of Albesti Paleologu,
Prahova, in mono-factorial experience in 4 sequences with 5 variants as shown in
figure 2. The dimensions of each variant were 10 square meters area. The
compositions of vitreous fertilizers are presented in Table 2.

Table 2
Vitreous fertilizers recipes used in Albesti-Paleologu 2008-2009
Code P205 MgO KzO B203 Fe203 ZnO
mol % mol % mol % mol % mol % mol %
AG2 41.84 22.45 35.71 - - -
AG2.1 32.08 16.98 26.42 24.52 - -
AG2.2 40 21.05 32.63 - 6.32 -
AG2.3 38 20 32 - - 10
Crops were sown on 10.10.2008 and harvested on 22.06.2009.
R4 V4 V5 V2 V3 Vi
R3 V5 V3 V4 Vi V2
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R2 V3 V1 V5 V2 V4

R1 V1 V2 V3 V4 V5

Fig. 2. Experimental scheme with 5 variants in 4 sequences for Dropia wheat
V1 - Variant unfertilized; V2 - variant fertilized with AG2 (P,05-MgO-K,0);
V3 - variant fertilized with AG2.1 (P205-Mg0-K20-B203); V4 - variant
fertilized with AG2.2 (P,0s-MgO - K,0-Fe,0;); V5 - variant fertilized with
AG2.3 (P,0s-MgO-K,0-ZnO)

RESULTS AND DISCUSSION

Winter cereals grown in 2007 are presented in different stages of vegetation in
Figures 3 and 4.

Fig. 3. Winter wheat during the period of fellowship, in which the vitreous
fertilizers were applied

Fig. 4. Autumn wheat obtained with vitreous fertilizer (in April)
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The products of autumn crops obtained in these experiments are presented in Table 3
and Figure 5 for 2007-2008 Dropia wheat and Table 4 for Dropia wheat 2008-2009.

Table 3
Influence of vitreous fertilizer on Dropia wheat production in 2007-2008

Variant Medium production Vol. production Difference from
(kg/ha) (%) standard sample
Vi 2200 100 0
V2 3400 155 1200
V3 3600 164 1400
V4 4700 214 2500
5000
4500 A
4000 A
3500 A
3000 A mv]
2500 + ovz
2(;)()(;] B mV3
1500 - )
1000 mV4
500 4
0
Medium production (Kg/ha)

Fig. 5. Medium production of Dropia wheat per ha for the four experimental
variants 2007-2008

Table 4

Influence of vitreous fertilizer on Dropia wheat production in 2008-2009

Variant Medium production Vol. Production Difference from

(Kg/ha) (%) standard sample

V1 3350 100 0
V2 4933 147 1583
V3 4090 82 740
V4 4677 114 1327
V5 4581 97 1231
CONCLUSIONS

1. All the variants in which vitreous fertilizers were used presented growths
comparable with the unfertilized variant. The Dropia wheat crop 2007-2008,
in the variant with vitreous fertilizer together with the classical one,
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produced an increase of 2500 kg/ha in comparison with the unfertilized
variant (2200 kg/ha).

. The variant fertilized with vitreous fertilizer showed an increase of only

1400 kg/ha. The variant fertilized with classical one had a smaller
production increase in comparison with the variants using vitreous
fertilizers, of 1200 kg/ha. In comparison with the unfertilized variant, the use
of vitreous fertilizer was 9% more efficient then the classical one.

. In the Dropia wheat 2008-2009, it can be observed that all variant that used

receipts with vitreous fertilizers were superior to the not fertilized one. The
best production achievement was registered for the variant with AG2
basically receipt showing an increase of 1600 kg over the unfertilized one.
AG2.1 boron receipt registered 700 kg over unfertilized one. AG2.2 iron
receipt showed 1300 kg over unfertilized one. AG2.3 zinc receipt had 1200
kg over unfertilized one. The using of vitreous fertilizers, comparatively to
unfertilized sample showed 22-47% increased efficiency, for all tested
variants.

. Unlike classical fertilizers, which are used only 35-40% by plants, vitreous

fertilizers are totally absorbed, which protects the soil from pollution. On the
other side, vitreous fertilizers used quantities was at least two times smaller
than in the case of classical ones, which implies decreasing of production
costs and very significant reduction of pollution, due to time reduction of
using apparatus. At the same time, the soil pressing grade is significantly
reduced. The use of vitreous fertilizers showed it efficiency, together with
the classical ones, but also at using them without the classical ones.

. The results presented in this paper were registered after the first two years of

testing the vitreous fertilizers for autumn crops. We consider these results as
preliminary, their validation following in the next year of experiments, and
completed by the spring ones.
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Abstract

During the agricultural years 2006/2007 and 2007/2008, on the acid soils of Albota, Arges
county, we established cultures of triticale (triticosecale) in randomized blocks. We used
seven varieties, such as: Plai, Trilstar, Stil, Goru, Haiduc, Titan and TF2. The main village
of Albota bears the characteristics of Climatic Area 2. The precipitations in the area were
taken over by the Weather Station of Pitesti.

It was performed the fertilization of the experimental land with nitrogen in an optimum
amount of 90 kg/ha and in a suboptimum amount of 12 kg/ha, and also with phosphorus in
amount of 80 kg/ha. The years had different characteristics. While 2007 was extremely
droughty, 2008 was a regular year according to the precipitations registered.

Due to the statistical processing via the regression and the variation method, we found that
triticales are productively efficient both for optimum and suboptimum fertilized plots.
Triticales are recommended for hungry soils, poorly productive for wheat because they
have the genetic possibility to ensure some efficient crops in regular years of precipitations
and to ensure good crops in draughty years. By administrating nitrogen in a small quantity,
the remanence of chemicals in plants is very low, with significant importance for the people
and animal health. The data are shown in tables.

INTRODUCTION

Triticosecale or triticale belongs to plantae kingdom, Trachebionta subkingdom,
Liliobsida class, Cipperaliss order, Poaceae family. The binominal denomination
1S X triticosecale witt.

Triticale — a synthetic man-made species by crossing wheat (Triticum sp.) and rye
(Secale cereale) which slowly entered in production because of the flows presented
by the first forms especially due to the fertility of ears, the behaviour of falling, the
development of endosperm and the germination in the ear [4].

According to the research made described in specialist literature, it is established
that triticales react well on soils with reduced natural fertility, humid and with high
acidity, such as albic or brown luvic soils.

At the same time, it emphasizes a higher tolerance compared to the toxicity of
mobile aluminium ions in soil.
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The purpose of this paper is to emphasize the poorer soils, to promote the triticale
culture and to get maximum production with minimum nitrogen administrated.
Therefore, we protect the soil by diminishing chemicals.

The experiences were placed on acid soil from Albota, Arges, on plots of 10 m* for
each variety of triticale.

MATERIAL AND METHODS

The material is represented by the acid soil from the locality of Albota,
non/fertilised in the last five years (ecologic reconversion) on which we placed the
triticale culture in 2007 and 2008. The varieties of triticale sown were: Plai, Titan,
Trilstar, Stil, Gorun, Haiduc and TF2.

They made experiments with nitrogen fertilisation in different rates: nitrogen
optimum dose of 90 kg/ha and suboptimum dose of 18 kg/ha and the unique
phosphorus fertilisation dose of 80 kg/ha. They examined the cultures established
in years with different amounts of precipitations; 2007 was droughty and 2008 was
regular. The results obtained were interpreted through the regression method and
the variation method.

The following objectives were considered:
1. Soil characterisation.
2. Area characterisation from the agricultural and climate perspective.
3. Experiences with administration of fertilizers in two years, the droughty
2007 and the regular 2008 year according to rainfall.
4. The results in production and their interpretation by statistics.

The wet, cold and acid soils are at the same time low in fertility (about 1.5%
humus; 1.0-1.5 mg/100 g soil of assimilable phosphorus; 7.8 mg/100 g. soil K,O
and 0.1% nitrogen), where small crops are obtained for most of the cultures. The
depletion of organic matter, the reduced contribution of nitrogen, phosphorus,
potassium, the high acidity on big surfaces, the high content of mobile aluminium,
the high content of clay, the defective comprehensive drainage are features that
request ameliorating measures for this kind of soils.

The acid soils where we placed the experiences from Albota have an agricultural
horizon of 20-22 cm thickness with average tissue (clay-bearing), under which
there is an eluvial horizon of 20-30 cm thickness, very poorly structured,
pseudogley, with high content of aluminium and low content of humus. In depth,
there is then the rainproof horizon with 60-70% clay preventing the entrance of
water and of the radicular system. The presence of the claylike-eluvial horizon,
often enriched with clay and very compressed, emphasizes the unfavourable
features impressed by the fine tissue sediments.
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Precipitation quantity registered acording to vegetation phases
(Albota 2007-2008)
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Fig. 1. Amount of precipitations registered on the vegetation stage

RESULTS AND DISCUSSION

For the varieties fertilized with the optimum amount of nitrogen, the best
production stability according to the variation factors are the varieties Titan and
TF2 and the lowest is Plai.

Comparing the average production to the production obtained under the most
favourable conditions of culture, we can say that the variety Titan accomplished
during the testing period about 85% of the maximum production, and the variety
Plai accomplished only 77%. The highest production loss under unfavourable
conditions of culture, compared to the soil average, was accomplished by the
variety Plai, and the smallest loss the variety Titan.

By establishing the stability with the help of the regression factor and of average
production [3], the same varieties with good production stability are emphasized.
The varieties Plai and Haiduc have the highest production rate but a regression
factor of 1.10 and 1.29 respectively which implies the tendency of these genotypes
to achieve higher productions under favourable culture conditions.

For the options fertilized with optimum nitrogen amount, the best production
stability according to the variation indicators are obtained by the varieties Gorun
and the lowest is for the variety Haiduc. Comparing the average production to the
production obtained under the most favourable culture conditions, we can say that
the variety Titan achieved during the testing period about 69% of the maximum
production, and Haiduc got only 58%.
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Table 1

Average production obtained by the triticale varieties and the regression
indicator during 2007-2008

Triticale production
Optimum fertilised with 90 kg N; Suboptimum fertilised
Varieties 80 kg K with 18 kg N; 80 kg K
Regressi Regression
2007 2008 |average on 2007 | 2008 |average| . i
indicator indicator
Plai 4350 8027 | 6189 1.38 3850 | 7801 | 5826 1.10
Titan 4350 6203 | 5277 0.69 3410 | 6429 | 4920 0.84
Trilstar 4360 6943 | 5652 0.97 3210 | 6937 | 5074 1.04
Stil 4160 6616 | 5388 0.92 3210 | 6656 | 4933 0.96
Gorun 4570 7102 | 5836 0.95 2980 | 5950 | 4465 0.82
Haiduc 4570 7768 | 6169 1.20 3250 | 7875 | 5563 1.29
TF2 4160 6433 | 5297 0.85 3290 | 6515 | 4903 0.90
Average 4360 7013 | 5687 3314 | 6880 | 5097
Table 2

Average production of triticale varieties and its variation during the
observation years

Optimum azote fertilised Suboptimum azote fertilised

i o i o
2 |BE| v | 282|228 B2< 2 | g2 28
s = o0 @ 53 s 3 S @ g3 s 3
> | el gg| & Ee| 8
© & g o, 2w x & g =%
L | prai 6189 | 26.00 77 1839 5826 27.93 66 1976
2 | Titan 5277 | 13.03 85 927 4920 21.34 69 1510
3 | Trilstar 5652 | 18.26 81 1292 5074 26.35 63 1864
4 |stil 5388 | 17.37 81 1228 4933 24.36 65 1723
5 | Gorun 5836 | 17.90 82 1266 4465 21.00 66 1485
6 | Haiduc 6189 | 22.61 79 1599 5563 32.70 58 2313
T T2 5297 | 16.07 82 1137 4903 22.80 67 1613
8 Average | 5087 | 18.76 81 1327 5097 25.21 65 1783
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Table 3

Increment of production due to optimum fertilization

No. Varieties of triticale Increment of Increment of production
production 2007 Kg/ha 2008 Kg/ha

1 Plai 500 226
2 Titan 940 -226
3 Trilstar 1150 6

4 Stil 950 -40
5 Gorun 1590 1152
6 Haiduc 1320 -780
7 TF2 870 482

The highest production loss under unfavourable culture conditions was obtained by
the variety Haiduc and the lowest by the variety Gorun.

By establishing the stability with the help of the regression factor and of average
production [3], the same varieties with good production stability are emphasized
(Figure 2). The varieties Haiduc and Plai had the highest production rate, but a
regression factor of 1.11 and 1.29, respectively, which implies the tendency of
these genotypes to achieve higher productions under favourable culture condition.

Precipitation quantity registered acording to vegetation phases
(Albota 2007-2008)
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Fig. 2. Relation between the triticale average production (fertilized with
nitrogen in optimum amount) and the adjustment to weather conditions
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CONCLUSIONS

From the study performed, the conclusions are as follows:

1.

The main factor influencing the triticale production stability in the area is the
water.

. The triticale varieties were a little influenced by the lack of water and did not

respond well to the good administration of water and nitrogen.

. The varieties Titan, Gorun, TF2 and Stil have a good production stability

both in conditions of optimum and of suboptimum nitrogen amount.

. The varieties Plai and Haiduc have the highest production rate but a high

regression factor which implies the tendency of these genotypes to achieve
higher productions under favourable culture conditions.
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Abstract

Research was performed in the course of a bifactorial experiment of 3x5 type made
according to the split plot method aimed to study nitrogen organic and mineral
fertilization on winter wheat in a winter wheat — winter barley — sugar beet crop rotation.
The findings were that organic fertilization with 30 t/ha manure and 5 t/ha sugar beet
leaves and crowns determined very significant production boosts of 5.78 g/ha and 5.63
g/ha respectively compared to the unfertilized treatment and the nitrogen mineral
fertilization with no organic fertilization generated very significant production boosts up to
the dose of N;so where the production boost was of 16.29 g/ha.

Combining organic fertilization — the after-effect of 30 t/ha manure — and mineral
fertilization — N;sp led to maximum production of 46.35 g/ha.

Highest nitrogen valuation coefficient of 12.38 kg wheat/kg N a.s. was recorded in the
organic fertilization with 30t/ha manure, followed by the Ngy,