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Characteristics of phenolic compounds in soil extracts by High Performance Liquid Chromatography

Banach, M., Debska, B.
University of Technology and Agriculture, Department of Environmental Chemistry, 

6 Bernardynska St., 85-029 Bydgoszcz, Poland

HPLC (high performance liquid chromatography) can be used in investigations of humic substances, among others to assaying the content of phenolic compounds. Such phenolic components were determined in the humic acid and fulvic acid fractions of Luvisol, Brown soil and Chernozem. A programmed gradient was used, in which the composition of mobile phase varied. The chromatograms were recorded at  = 254 nm and  = 280 nm. The analysis of the chromatograms showed differences in the composition of phenolic compounds between HAs and FAs, which were related to the kind of soil.

__________________________________________________________________________________

Application of RothC.26-3 model at the regional scale; a case study for Belgian agricultural soils

Barancikova, G.1, van Wesemael2, B., Lettens3, S. and Roelandt2, C.

1Soil Science and Conservation Research Institute, Bratislava, Regional Station Prešov, Slovak Republic
2Department of Geography, Universite Catholique de Louvain, Louvain-la-Neuve, Belgium

3Laboratory for Forest, Nature and Landscape Research, Katholieke Universiteit Leuven, Belgium

Soil organic matter plays a central role in nutrient availability, soil stability and the flux of greenhouse gases between the land surface and the atmosphere. Under steady state conditions, each soil reaches an equilibrium carbon content, depending on a number of factors such as land use, land management, soil type and climate. This equilibrium can be disturbed by land use change or climate change, and new a steady state is eventually reached in the altered ecosystem.

More detailed inventories of the changes in land management and SOC dynamics requires process based models (e.g. RothC ) which can be applied at the regional scale. The objective of one task of METAGE project (funded by the Belgian Office for Scientific, Technical and Cultural Affairs) is to evaluate the SOC dynamics in agricultural Belgium soils over the last 40 years as a function of evolution in land management and prediction of SOC stock in Belgium following land management and climate changes for the period 2000-2050.  In the first part of this task, RothC model was applied and the results were compared with observed SOC stocks for homogenous soil and land use units. On the basis of the results from the first part it was found that the RothC 26.3 model can be used for the prediction of SOC stock for the period 2000-2050.

Absorbance and fluorescence parameters low-moor and high-moor peat humic acids

Bejger, R., Gołębiowska, D.

Department of Physics, Agricultural University in Szczecin, Poland

Humic acids (HA) extracted from low-moor and high-moor peat were investigated. All HA were extracted with mixture: 0,1mol/L NaOH +0,1mol/L Na4P2O7 and then freeze-dried.     For all HA UV-VIS absorption and fluorescence spectra ((ex.= 280nm, 310nm, 380nm, 440nm) were recorded. On basis of HA absorption spectra values of: Q, specific absorbancy coefficients and another relative optical parameters ((A1/(A2, (logK) were calculated. 

Results showed that, values of relative optical parameters of low-moor HA were lower in comparison with high-moor HA. Besides low-moor HA characterized higher values of specific absorbancy coefficients.

High-moor HA characterized higher fluorescence intensity by all (ex. in opposite to low-moor HA.

___________________________________________________________________________
  Transformation of organic matter during composting of municipal solid wastes (MSW)

Bekier, J., Serwadczak A.

Institute of Soil Science and Agricultural Environment Protection, Agricultural University of Wroclaw, Poland

The aim of investigations was to determine changes of the organic matter during composting of municipal wastes. To analysis was used material made of non-selectively wastes from Katowice, composted according to MUT-DANO technology. Samples were collected in different terms. There was adopted fractionate organic matter method described by Stevenson (1994) and Adani et al (1995) that includs amount of different groups of organic substancies, extracted by: mixture ethanol – benzen (bitums), water (amino acids, proteins, hemicellulose, carbohydrates), hot 5% H2SO4 (fulvic acids, hemicelluloses), cold 72% H2SO4 (cellulose) and 0,1 M NaOH (fulvic acids - FA and humic acids - HA).

Received results confirms that transformation of different groups of organic substancies contents in composted material occur on different composting stage with various intensity. It depends on properties of those substancies and composting parameters. The highest intensity of bitums transformation is connected with termophilic composting phase. Amount of ligno – humic connections and CHA/CFA index systematicly rise but amount of fraction extracted with hot 5% H2SO4 is not differential. 

___________________________________________________________________________

The selenium content and dehydrogenases activity in selected organic, mineral-organic and alluvial soils of Pomorze and Kujawy region (Poland)

Borowska, K.1, Koper, J.1, Dąbkowska-Naskręt H.2, Piotrowska, A.1
1 Department of Biochemistry, 2 Department of Soil Science and Soil Protection, University of Technology and Agriculture, 6 Bernardynska St. 85-029 Bydgoszcz, Poland

The purpose of this study was to gather more information about possible relationship between selenium and dehydrogenases activity in selected soils from Pomorze and Kujawy region. The total selenium content in Histosols was in the range of  0.143-0.846 mg·kg-1, and in Fluvisols 0.202-0.424 mg·kg-1, whereas the content of Se-DTPA was 4.9-7.5 µg·kg-1 and 4.6-6.9 µg·kg-1, respectively. In Histosols with high organic carbon content amount of DTPA-extractable forms of selenium in the total selenium content varied from 0.8-1.2%, and in Fluvisols was 1.5-2.6%. Dehydrogenases activity in Histosols and Fluvisols ranged from 188.8 to 2851.5 µg TPF∙kg-1.24h-1 and from 36.7 to 1105.3 µg TPF∙kg-1.24h-1, respectively. Total selenium and Se-DTPA content in the soils was statistically highly correlated  with pH and organic carbon content. We found a very significant correlation between total selenium content and dehydrogenases activity in the investigated soils.

__________________________________________________________________________________

Differentiation of bottom sediments of the Bory Tucholskie National Park Lakes

Cieściński, J.1, Cieścińska, B.2
1 Faculty of Environmental and Civil Engineering, University of Technology and Agriculture, Sucha St., 85-796 Bydgoszcz, Poland,  
2Department of Environmental Chemistry, University of Technology and Agriculture, Bernardynska St., 85-029 Bydgoszcz, Poland  

Bory Tucholskie (Tuchola Forest) are considered the biggest forests in north Poland.  Numerous post-glacial lakes of the park have been found its the most beautiful and precious elements. A perfect witness of the lakes’ evolution and succession are bottom sediments differentiated in their bulk and chemical composition, what reflects closely the deponing and transformations of organic matter (OM) migrating from the catchment area. A high percentage of OM in the sediments, especially in the lakes of moderate trophy, is probably the result of the domination of humification over mineralisation. 

The objective of the study was to assay the organic carbon and nitrogen content and their ratio as an index of the differentiation of the Bory Tucholskie National Park Lake bottom sediments.

___________________________________________________________________________

Impacts of Soil Managements on the Distribution of C in Fractions of a Volcanic Soil

Covaleda, S.1, Pajares, S.1, Gallardo J. F.1, Etchevers, J. D.2
1Consejo Superior de Investigaciones Científicas, IRNA, Salamanca 37071, Spain 

2Colegio de Postgraduados, Campus Montecillo, Texcoco 56230, Etdo. de México (México)
The effect of management practices on the characteristics of the soil organic C (SOC) of an Oxisol (Atécuaro, Michoacán, México; 101º 08' W, 19º 35' N) was studied. This soil is the product of an intense weathering of volcanic material and is deep and rich in clay and sesquioxides. Selected experimental plots were submitted to four different soil managements during 2 years (2002-03): Traditional (Tt) as reference; improved traditional (Tm), organic (To), and intercalating farrow (Tb). Soil samples were taken at 0-10 and 10-20 cm depths, the layers most affected by management. These samples were air dried and subjected to physical fractionation to obtain three size-fractions: coarse (2.0-0.2 mm), medium (0.2-0.05 mm), and fine (< 0.05 mm) aggregates. The organic C of the fine fraction was fractionated, obtaining fulvic (FA) and humic (HA) acids. The C of these fractions and the SOC were determined. After 2 years of cultivation the SOC increased in the 10-20 cm layer with the alternative managements (Tm, To, and Tb). The C content of the 0-10 cm layer increased in the three aggregate fractions with the Tb management, but decreased with the Tt management. The C content increased in the 10-20 cm layer with the alternative managements. The fractionation of the organic C associated to the fine fraction showed that 79 % of the C was concentrated in the humins, which means that this C is stable and has a low mineralization risk. As a consequence, only a small decrease of C was observed in the humins after 2 years of cultivation under the Tt and Tb managements. The C/N ratio of the soil and of the soil fractions increased with all the soil managements, indicating a loss of humus quality, mostly in the Tt and To managements. The C/N ratio of the humins was lower than the C/N ratio of the soil in 2003 with all the soil managements, except with the Tb management. This fact could be a consequence of the intensification of the humification in the humin fractions with time.

__________________________________________________________________________________
Spatial variability of  C-organic and N-total in surface horizon 

of selected area Sępopolska Plain

Długosz, J.1,  Spychaj-Fabisiak, E.2, Smoliński S.3, Malczyk P.1
1Dept. of Soil Science and soil protection, Univ. of Technology and Agriculture, Bydgoszcz, Poland
2Dept of Agricultural Chemistry, Univ. of Technology and Agriculture, Bydgoszcz, Poland
3Dept. of Environmental Chemistry, Univ. of Technology and Agriculture, Bydgoszcz, Poland
The modern agriculture and environmental protection enforces more precise knowledge of spatial differentiation of base soil properties. This refers specifically to properties which influence working costs. Among these one may find C-org. content and N-total. The aim of  this paper was to present spatial variability of these properties in a field. The study was conducted on an 50-ha field located in Budniki village on Sępopolska Plain. The soils samples were collected from 50 points located using the GPS system. The C-org. was measured using the Skalar analyst TOC, and the N-total using Kjedahl methods. The obtained results were compiled with geostatistical methods using the Surfer computer program. Data obtained from written sources were transformed by the kriging method. The results showed little variability of contents C-org. (10-17 g/kg) and N-total (1.03-1,84 g/kg) in the analysed surface horizon. Only samples taken from two points located in local depressions had larger accumulation of C-org (31.7 and 24.1 g/kg) and  N-total (3.56 and 2.39 g/kg). The variability occurring in the investigated area did not lead to diversification of the contents of C-org. and N-total, leaving it fluctuating around 10.

__________________________________________________________________________________

Influence of conditions of municipal waste composting on the organic matter transformation 

Drozd, J., Licznar, M.

Institute of Soil Science and Agricultural Environment Protection, Agricultural University of Wrocław, Poland
The aim of the investigations was to determine influence of various humidity level – 50% (A object); 60% (B object), as well as addition of 0,5% nitrogen as an urea (C object), on the transformation of organic matter and quality of humic substances forming during process of composting.

Results of the fractional analysis of humic substances point out an increase of humification degree of the organic matter during composting process. This process was running slower on the objects B and C with higher humidity and higher level of nitrogen. Humic substances forming during this process were characterized by wider ratio of CHA (carbon of humic acids)/CFA (carbon of fulvic acids).

Clear increase of N was observed in fulvic acids during composting. The lowest content of this element was found in acids, forming in higher level of humidity. Addition of urea did not affected on the increase of N in the fulvic acids structure.


Content of nitrogen in humic acids was higher in comparison to fulvic acids and was increasing during the composting process. Similarly to fulvic acids, higher humidity level influenced on decreasing of N in humic acids molecules. Addition of urea to the composting material did not significantly affected an increase of N in humic acids molecules.

__________________________________________________________________________________

The effect of ants Formica polyctena trail system on properties of organic horizon in pine forest

Dziadowiec, H., Lutowska, M.

Nicolaus Copernicus University, Department of Soil Science, Sienkiewicza 30, 87-100 Toruń, Poland
Colonies of red wood ants Formica polyctena (Foerster) consist of large, long-lived nests and trail systems that connect particular nests and lead to food sources. The investigation of three Formica polyctena colonies in pine forest (Tuchola Forest, North Poland) showed that organic horizon on the pathways is enriched in phosphorus and nitrogen, in comparison with soil beyond colonies. Also pH on the pathways is increased. The lack of vegetation and specific subhorizon L, which is relatively poor in litterfall, cause that ants’ pathways distinguish from forest floor. Above mentioned changes are the results of animal food remains, metabolites and dead ants’ bodies. Moreover, organic horizon in surroundings of anthills is covered and mixed with mineral material, brought out by ants from deeper soil levels during nests building. 

It is estimated that influence of anthills and trail system on surface soil horizons in Formica polyctena colonies concerns from 2 to 5 % of total area.

__________________________________________________________________________
Effects of Organic Fertilization on the Parameters of Thermal Decomposition of Humic Acids

Dziamski, A.1, Gonet, S.2, Debska, B.3

1University of Technology and Agriculture, Dept. of Botany and Ecology, 7 Prof. S. Kaliski St., 

85-796 Bydgoszcz, Poland

2Nicolaus Copernicus University, Department of Soil Science, 30 Sienkiewicz St., 87-100 Torun, Poland

3University of Technology and Agriculture, Department of Environmental Chemistry, University 6 Bernardynska St., 85-029 Bydgoszcz, Poland

The objective of the study was to evaluate effects of fertilization of a sandy soil with manure, vermicompost and straw on the parameters of thermal decomposition of the developed humic acids. Soil samples were collected after one, two and three years of a model incubation experiment in which standard manure, vermicompost and winter wheat straw were mixed with soil material of loamy sand texture. The extracted humic acids were analysed according to the IHSS standard method. It was shown that organic fertilizers introduced to soil caused a broadening of the peak corresponding with the second exothermic effect as well as a lowering of the DTA/DTG ratio values characterising combustion heat. The course of the thermograms and the parameters of thermal decomposition did not show effects of the kind of the fertilizers used on the thermal properties of the analysed humic acids.

_____________________________________________________________________________
Synchronous fluorescence spectroscopy of humic acids.

Fasurová, N.

Brno University of Technology, Faculty of Chemistry, Czech Republic.

Fluorescence spectroscopy technique has been used for characterization of humic compounds and humic acids (HA) respectively. Synchronous fluorescence spectroscopy (SFS) is one from analytical method which can be chosen for determination of aromatic polycyclic compounds. SFS method has been used for studying of luminescent properties of this aromatic mixtures with different content of fluorophore groups which were included on the structure of humic acids. The measurements of SFS with best spectral resolution of the peaks were obtained in two dimensional scanning mode. The lignitic HA were isolated from lignite (the mine of Mikulčice, Czech Republic), by standard alkaline extraction using  International Humic Substance Society methodology. This study showed different behaviour of natural lignitic humic acids and dependence of their respective pH values on relative fluorescence intensities with changes on the structure of  the samples HA.

__________________________________________________________________________________

Microbial Formation, Utilization, and Transformation of Humic Substances

in Soil, Water and Sediment

Filip, Z.1*, Bielek, P.2, Demnerova, K.1
1Department of Biochemistry and Microbiology, Institute of Chemical Technology,

Prague, Czech Republic

2Soil Science and Conservation Research Institute, Bratislava, Slovak Republic

Humic substances are the most abundant natural organic constituents in terrestrial and aquatic environments. They represent about 25% of total organic carbon on earth, 50% of organic carbon in freshwaters and oceans, and between 60 to 80% of the soil organic matter. Their main characteristic is a high molecular weight polymeric structure based mainly on different phenolic precursors originating from lignin degradation, and dark pigments released from decaying plant or microbial cells, but also de novo produced by microorganisms. Different soil fungi are capable of producing humic-like polymers from simple substrates such as glucose. Fungi commonly colonizing leaves of a smooth cordgrass in salt marsh estuary produce similar substances in the presence of a respective plant extract in nutrient media. Some algae growing in hot-water streams contained humic-like substances in their biomass, and on the other hand, microorganisms autochthonous to a deep groundwater aquifer release humic substances from a fossil wood. Although they are generally regarded as highly resistant to biological and chemical degradation, humic substances may be utilized by soil and aquatic microorganisms, especially if easily utilizable sources of either carbon or nitrogen are lacking. As result of biodegradation, elemental and structural transformation of humic substances occurs, and the proportion of aromatic structural units increases. Under natural conditions, humic substances appear to react with mineral constituents of soils and sediments such as clay minerals. It is to assume that clay-humic complexes might resist to degradation, and thus contribute to the persistence of bound humic substances in the environment.

__________________________________________________________________________________

The influence of humic acids and other biologically active substances on the growth and ultra-weak bioluminescence of pea (pisum satium).

Gawlik, A., Ekiert, J., Gołębiowska, D.
Department of Physics, Agricultural University in Szczecin, Poland
The influence of humic acids and pH on the ultra-weak bioluminescence and biometrical attributes of the pea (pisum sativum) was investigated. Seeds were situated in Petri’s dishes on the blotting paper, objected a blotting paper, in the thermally stabilized, darkened chamber, on the temperature 20 oC. Seeds watered with the distilled water, Hogland medium in stationary pH and the Hogland medium with the addition of humic acids extracted from the peat. Ultra weak bioluminescence measured after 24 h of swelling seeds, after seven days measured ultra weak bioluminescence of pea roots and sprouts. Also measured the length of roots and sprouts, and its fresh and dry matter. 

__________________________________________________________________________________  

Fractional Composition of Humic Acids in Humus Horizons of Deluvial Soils and its Relation to some Soil Properties
Giegużyńska, E., Gołębiowska, D.
Department of Physics, Agricultural University in Szczecin, Poland

The content as well as fractional composition of humic acids in four deluvial soil profiles were investigated. The study site was located in end-moraine catena Dłusko (Western Pomerania, Poland). Soil samples were taken from humus horizon of each profile divided in 25-cm layers. Granulometric composition, pH, Ctot. content and fractional composition of humic acids were determined. t-Student test was used for determining of the significance of differences between the sandy and loamy soils in respect to parameters under study. Values of Pearson correlation coefficients were calculated for the data of granulometric fraction content and humic substances fraction content.

__________________________________________________________________________________

Characteristics of humic acids of various origins by solid-state NMR (13C)

Gonet, S.1, Debska B.2,Cieslewicz,  J.2

1Nicolaus Copernicus University, Department of Soil Science, 30 Sienkiewicz St., 87-100 Torun, Poland

2University of Technology and Agriculture, Department of Environmental Chemistry, University 6 Bernardynska St., 85-029 Bydgoszcz, Poland

The solid state 13C NMR was used in order to assess structural properties of humic acids of various origins. Humic acids (HAs) were separated from the following samples: brown soil, soil incubated with lucerne vegetable remains, wheat, incubated pure lucerne vegetable remains and wheat, brown coals, as well as lake bottom sediments (with an agricultural and forest management of the catchment area). NMR spectra of HAs were processed with the BRUKER MSL-300 spectrometer. The highest content of aromatic structures was found in humic acids separated from brown coals, whereas humic acids of lake sediments had the lowest content of aromatic structures. HAs of lake sediments of agricultural management of the catchment area were generally characterized by higher contents of aliphatic structures in comparison to HA of the lake sediments of the forest catchment management. The largest surface within the 140-160 ppm range was obtained for HAs separated from the incubated wheat vegetable remains. This was probably connected with a high lignin content in those macromolecules.

__________________________________________________________________________________

Properties of humus of soils of different use

Gonet, S.1, Debska B.2, Dziamski, A.3, Zaujec, A.4, Szombathova, N.4

1Nicolaus Copernicus University, Department of Soil Science, 30 Sienkiewicz St., 87-100 Torun, Poland

2University of Technology and Agriculture, Department of Environmental Chemistry, University 6 Bernardynska St., 85-029 Bydgoszcz, Poland

3University of Technology and Agriculture, Department of Botany and Ecology 7 Prof. S. Kaliski St., 

85-796 Bydgoszcz, Poland

4Slovak Agricultural University, Department of Pedology and Geology, Tr. A. Hlinku 2, 

94976 Nitra, Slovak Republic
The objective of the study was to evaluate differences occurring in the soil environment between agricultural, meadow and forest soils. Soil samples were collected from spruce and oak monocultures as well as meadow of the Tesárske Mlyňany Arboretum (Slovakia) and near arable sites and analysed for the TOC, Nt and P content and fractional composition of organic matter. Extracted humic acids were analysed for the elemental composition, UV-VIS and FT-IR spectra. It was shown that different use of soils affects the content of carbon and nitrogen as well as fractional composition of organic matter. Forest soils had a higher concentration of TOC and Nt as compared with meadow and arable soils. Humic acids of forest and meadow soils were characterised by higher values of the O/H and O/C ratios as well as higher values of absorbance coefficients than HAs of arable soil.

__________________________________________________________________________________

The effect of fertilization and crop rotation on humus status in soil

Gonet, S.1, Kondratowicz-Maciejewska, K.2

1 Department of Soil Science, Nicolaus Copernicus University, 30 Sienkiewicz St., 87-100 Torun, Poland
2Department of Environmental Chemistry, University of Technology and Agriculture 6 Bernardynska St., 85-029 Bydgoszcz, Poland 


The objective of the investigation was to evaluate effects of long-term fertilization with different doses of manure, and combinations of manure with minerals as well as crop rotation on the properties of a light soil, especially its humus status. The study was based on a 3-factor long-term static experiment carried out by the Pulawy ITFSS settled in 1980. It was found that a humus-enriching crop rotation determined the Corg and Nt content. Manure enriching combination (20t per ha) was good enough to increase Corg significantly. An increase of Nt in the enriching combination was the main consequence of the participation of legumes in the rotation. Changes in Corg and Nt were proportional, what was observed as a lack of significant differences in the Corg:Nt ratio.

__________________________________________________________________________________

Spatial variability of organic carbon content within selected fields

Halas, J.

Soil Science and Conservation Research Institute Bratislava, Research Station Presov, Slovak Republic
The paper deals with the spatial variability of organic carbon content within selected fields of arable land. The aim of the article is to investigate and verify the existence of this variability and to visualize it by the means of a map presentation. For all investigated fields, topsoil samples were taken in a grid 75x75 m. Organic carbon was analyzed in dry samples by colorimetry after oxidation of organic carbon by six-valent chrome. Spatial visualization of organic carbon content was realized using GIS and is presented in figures. Results had confirmed that organic carbon can be considerably variable even within a very little area. Correlation between organic carbon content and soil humidity was also found.  

__________________________________________________________________________________

Balance of soil organic matter under the application of fermented substrate as organic fertilizer

Hanáčková, E.

Slovak Agricultural University, 949 76 Nitra, Tr. A. Hlinku 2, Slovak Republic

The contribution deals with soil organic matter balance which was investigated in field semi-operational experiment established on sandy-loam Haplic Luvisols in Kolíňany with 5 treatments of fertilizing as follows: variant 1 (Control) - NPK 15-15-15, variant 2 - NPK + FYM (farm-yard manure) at the rate of 25 t.ha-1, variant 3 - NPK + FS (fermented substrate) at the rate of 50 t.ha-1, variant 4 - NPK + FYM at the rate of 50 t.ha-1, variant 5 - NPK + FS at the rate of 100 t.ha-1. Crop rotation consisted of silage maize, sunflower, spring barley and sugar beet. Active balance of soil organic matter was found out in variants fertilized by the rate of  25 t.ha-1 FYM (+6.89 t.ha-1 C) and 50 t.ha-1 FYM (+23.64 t.ha-1 C), respectively. The highest deficit of soil organic matter (-10.77 t.ha-1 C) was registered in variant fertilized only by combined inorganic fertilizer. Fermented substrate obtained after anaerobic fermentation of farm animal excrements during the process of biogass production is organic fertilizer with low content of organic carbon (Cox = 1,007 %) what resulted also in deficit balance of soil organic matter in variant 5 (-6.37 t.ha-1) as well as in variant 4 (-8.30 t.ha-1 C). Evaluating the field with BPEJ 0244205 on the whole of three year experimental period the balance of soil organic matter was positive (+5.09 t.ha-1 C). 

__________________________________________________________________________________

Balance of nutrients in crop rotation under the application of fermented sludge as organic fertilizer

Hanáčková, E., Slamka, P.


Slovak Agricultural University, Tr. A. Hlinku 2, 949 67 Nitra, Slovak Republic

In field semi-operational experiment established in 2001 at Kolíňany on loamy Haplic Luvisols with weak acid soil reaction the inputs and outputs of NPK nutrients in /out of farming system were quantified and the balance of main nutrients under 5 variants of nutrition was calculated. There were included four crops in rotation represented by maize for silage, spring barley, sugar beet and sunflower. Variants of fertilization were differentiated under each crop by different rates of organic fertilizers as follows: control variant - NPK 15-15-15, variant FYM 25 - NPK + FYM (farm-yard manure) at the rate of 25 t.ha-1, variant DS 50 - NPK + fermented sludge (DS) at the rate of 50 t.ha-1, variant FYM 50 – NPK + FYM at the rate of 50 t.ha-1, variant DS 100 – NPK + fermented sludge at the rate of 100 t.ha-1. In applied organic fertilizers the content of nutrients was determined. By the rate of 100 t.ha-1 of fermented sludge the soil was supplied by 149 kg N, 33.3 kg P and 184.5 kg K. Total balance of nutrients on the average of three years showed that the highest deficit of nitrogen (N = -68.3 kg.ha-1.yr-1) and potassium (K = -59 kg.ha-1.yr-1) was found out in control variant (NPK). Deficit of nitrogen was also found in the variants fertilized by fermented sludge fluctuating from -14 (DS 100) to -42 kg.ha-1.yr-1(DS 50). Surplus of nitrogen was recorded in variants fertilized with farm-yard manure (+13.3 kg.ha-1.yr-1- FYM 25 and + 79 kg.ha-1.yr-1 FYM 50, respectively). Balance surplus of N in variant fertilized with 50 t.ha-1 of FYM represents real danger for living environment. Balance of P was positive in all fertilized variants fluctuating from 5 kg.ha-1.yr-1 (control) to 35.7 kg.ha-1.yr-1(FYM 50). Due to very low content of available phosphorus in soil, positive balance of P can be evaluated as an investment to soil fertility from the long-term viewpoint. Positive balance of K was found out in variants with applied organic fertilizers. Its values fluctuated from +14.2 kg.ha-1.yr-1(DS 50) to +102.7 kg.ha-1.yr-1(FYM 50) what should be taken into account in the process of inorganic fertilizers rate determination.

__________________________________________________________________________________

The effect of some intercrops on the content of organic matter and its water- fraction in soil

Harasimowicz-Hermann, G.1, Hermann, J.2

1Department of Plant Production, University of Technology and Agriculture, Bydgoszcz, Poland
2Department of Environmental Chemistry, University of Technology and Agriculture, Bydgoszcz, Poland
Cultivation of intercrops in the traditional crop rotation systems has an universal meaning. It this study there were 12 dicotyledoneous species as intercrops: Raphanus sativus L. oleiferus Reinchenb., Sinapis alba L., Brassica campestris L., Phacelia tanacetifolia Bantham, Helianthus annus L., Amaranthus, Fagopyrum esculentum Mnch., Lupinus luteus L., Luteus angustifolius L., Ornithopus sativus Brot., Pisum sativum L., Vicia villosa L., and 3 monocotyledoneous ones Avena sativa L., Hordeum sativum L., Secale cereale L., f. annua. The plants were sown in the third year after manure and spring wheat harvest. The growth and biomass creation lasted 10 weeks. After that soil monoliths of 25 cm diameter down to 25 cm (arable layer) were collected along the plant rows. Every monolith was analysed (by weighing) for the content of intercrop aerial biomass and root residues. Soil monoliths with aerial vegetative part and roots were put in pots to be left behind in the soil for 12 months. The objective of the study was to evaluate the effects of a whole set of plants used as intercrops on the content of organic matter and its 0,004M CaCl2-extractable fraction in Haplic Luvisols. Cultivation of intercrops prevented losses of organic matter. A significant relationship between total organic carbon in soil and the intercrop species and the amount of the created biomass was found.

__________________________________________________________________________________ 

The effect of municipal sewage sediments stabilized in various ways on the quantity and quality of soil organic matter

Hermann, J.1, Harasimowicz-Hermann, G.2

1 Department of Environmental Chemistry, University of Technology and Agriculture, Bydgoszcz, Poland
2Department of Plant Production, University of Technology and Agriculture, Bydgoszcz, Poland

Municipal sewage sediments of various degree of organic matter stabilization (non-stabilized, stabilized under aerobic conditions, stabilized under two-step aerobic-anaerobic conditions) were added in a strict incubation experiment to Haplic Luvisol collected from the arable layer of a productive field. Sewage doses were balanced for organic matter (TOC) introduced into soil. Accordingly, before incubation the starting organic matter content in soil was the same in specific experimental objects. Incubation of the soil with sediments was carried out for 180 days. After that TOC concentration was assayed again. Soil with non-stabilized sediment contained on average by  2.62 % less TOC than the starting material. The samples collected from objects with sediments stabilized both by the aerobic and two-step aerobic-anaerobic method contained more TOC, by  9.37 and 13.09 %, respectively. It turned out that the use of non-stabilized sediment caused a reverse effect, i.e. resulted in a decrease of TOC in soil.

__________________________________________________________________________________

Soil organic matter composition under different forest ecosystems in the region of Snieznik Reserve, East Sudety Mts.
Jamroz, E.

Agricultural University of Wroclaw, Institute of Soil Science and Agricultural Environment Protection, Poland

Degradation process which is observed in the upper parts of the Snieznik Massif  affects the content of total carbon in soils, particularly in the ectohumus layers. Human activity causes changes in the composition of humic substances as well. The aim of this work was to characterize directions of the organic matter transformation on the area of deforestation in the east parts of the Sudety Mts. On the object where restoration of the spruce forest cover has been started, higher content of total carbon is observed, in comparison to the ecosystem when spruce forest is in process of degradation. Negative changes in the forest ecosystems caused an increase of low molecular humic substances, especially in the region where the forest community is transforming to the meadow ecosystem.

__________________________________________________________________________________
Changes in the content of carbon, nitrogen and total phosphorus in soil caused by long-term fertilization

Janowiak, J., Spychaj-Fabisiak, E., Murawska, B.

Uniwersity of Technology and Agriculture, Department of Agricultural Chemistry, 5, Seminaryjna St. 85-326 Bydgoszcz, Poland,          
Concentrations of C, N and total P correspond with soil fertility. Organic and mineral fertilization and their combinations are crucial for transformations of soil organic matter as well as the content of N and Ptot. Negative balance of organic matter triggers the search for fertilization most beneficial for soil fertility increase.

Soil samples were collected from a static experiment settled in 1979 at the Wierzchucinek Research Station on a light soil. The objective of the experiments was to evaluate effects of different long-term fertilization systems on organic matter and C and total P
content in light soil. A significant effect of manuring and nitrogen fertilization on C, N and P concentrations in soil was found. Fertilization with high nitrogen doses caused a decrease of organic carbon content. Those changes were accompanied by parallel changes in Ntot concentration, what was confirmed as a positive and significant correlation coefficient. Ptot content changed both after manure and nitrogen application. The highest concentration was noted after the use of manure, while the lowest one was observed on the object without manure but with the highest nitrogen dose. 

___________________________________________________________________________

Influence of Lignite Granulate on Wheat Production

Kadlec, M.1, Létal, J.1, Lapčík, L.2, Pekař, M.2

1 Mendel University of Agriculture and Forestry Brno, Horticultural Faculty, Valtická 337, 691 44 Lednice, Czech Republic

2 Brno University of Technology, Faculty of Chemistry, Institute of Physical and Applied Chemistry, Purkyňova 118, 612 00 Brno, Czech Republic

Results of three-year field trial with random block design studying the rational utilization of lignite raw materials located on Southern Moravia are described. Humic materials contained in lignite are generally related with soil fertility. The relation between the content of granulated lignite+NPK fertilizer (L-granulate) in soil and the yield traits of winter wheat (Triticum aestivum) was computed from the field trials with 7 graded levels of L-granulate 0-1200 kg.ha-1. 
It was found that most from selected quantitative and qualitative traits (e.g., total yield) were on the increase with correspondence to higher content of L-granulate in soil.

__________________________________________________________________________________

Chemical Structure of Humic Acids in Collodial Systems

Klučáková, M., Válková, D.

Institute of Physical and Applied Chemistry, Brno University of Technology, Purkyňova 118, 612 00 Brno, Czech Republic, e-mail: klucakova@fch.vutbr.cz
Humic acids play important role in natural soil and water chemistry. They can form stable complexes with heavy metals which influences their toxicity in environment. Because humic acids are not a chemical individuum but mixture of various compounds their structure is very complex. The acidity of humic substances is caused mainly by carboxylic and phenolic groups. The total acidity (including all acidic functional groups) is often considered as binding capacity of humic acid in chemical interaction with metal ions. 
Titration methods are usually utilized for determination of content of various functional groups. Several samples of humic acids were used in this contribution: IHSS Leonardite, commercial Fluka and three samples with various ash contents (extracted from South-Moravian lignite). In determination of total acidity the local minima were observed on some titration curves. 
Results obtained for individual samples are compared and possible explanation of observed local minima is discussed. Because standard titration methods are carried out with suspension of humic acids, they were modified to determine total acidity in humic sols and gels. The influence of humic colloidal form on total acidity is also discussed.

__________________________________________________________________________________

Occurrence of dark-coloured soils in non-chernozems regions of Slovakia in relation to their genesis and classification.
Kobza, J. 

Soil Science and Conservation Research Institute, Bratislava, Regional Working-place Banska Bystrica, Slovak Republic

Dark-coloured and humus soils in non-chernozems regions have a special position in soil cover of Slovakia. We have in the mind the agricultural soils occurring over 250 m over sea. Their area is 1413534 ha. These soils are mostly represented by Mollic Fluvisols, partly by Chernozems. In selected soil profiles the following parameters have been analysed: pH, CEC, humus content and fractional composition of humus, content of labile carbon, potentially mineralisable nitrogen.


On the basis of obtained results it may be concluded that the dark-coloured soils in non-chernozems regions opposite similar soils of chernozem region have a higher content of labile carbon (CL) and higher index of lability as well as higher CL : Npot (potentially mineralisable nitrogen) ratio. Given parameters (CL, Npot) could be potentially included into the specification of mollic humus horizons in more details. 
             Evaluated soils (relict or recent) must be related to concrete site and soil taxonomy, because different soil types during their development have been responded to changing interactions of soil forming factors variously.  

__________________________________________________________________________________

Carbon and Phosphorus Content and Phosphatase Activity in Lessive Soils affected by Long-term Organic-Mineral Fertilization

Koper, J., Lemanowicz, J.

Department of Biochemistry, University of Technology and Agriculture, Bernardyńska 6, PL.-85029 Bydgoszcz, Poland

Manure was applied in the doses 0, 20, 40, 60, and 80 t ha-1, while mineral nitrogen fertilization in the 0, 30, 60, and 90 kg ha-1 ones. Soil samples were analysed for the content of organic carbon and phosphorus, acid phosphatase activity and the Corg:Porg ratio.

The Corg concentration in soil significantly depended on organic and mineral fertilization and their interaction. Increasing doses of manure caused an increase of Corg in soil.

The lowest Porg content in soil was found after the use of mineral fertilization, while increasing manure doses caused an increase of the concentration of this phosphorus form in soil. Acid phosphatase activity significantly depended on the fertilizers and their doses. The Corg: Porg ratio values ranged 22.0-135.5.

__________________________________________________________________________________

Aftereffect of long-term organic-mineral fertilization on soil organic sulphur and arylsulphatase activity

Koper, J., Siwik –Ziomek, A.

Department of Biochemistry, University of Technology and Agriculture, Bernardyńska 6, PL.-85029 Bydgoszcz, Poland

Soil samples were collected from the 5-25 cm layer of the Ap horizon. The objective of the study was to assay soil arylsulphatase activity (EC 3.1.6.1.) as well as the content of total sulphur, sulphate (VI) sulphur and organic sulphur. 

The content of organic sulphur in the soil ranged 22.52-103.8 mg.kg-1 and depended on the kind of fertilization and sampling dates. Arylsulphatase activity assayed in soil samples ranged 0.102-0.154 (M PNP g-1.h-. and also depended on the same factors. Its highest activity was noted in soil samples collected at the second date from the object with full organic and mineral fertilization. 

__________________________________________________________________________________

Effect of sodium humate on soil nitrogen and yield of spring barley

Kováčik, P.      

Department of Agrochemistry and Plant Nutrition, Slovak Agricultural University, Nitra, Slovak Republic


In three year field experiment on Orthic Luvisol the effect of application of active humus matters that is sodium salt of humic acids (sodium humate) on the level of inorganic and potentially mineralizable nitrogen in soil was investigated during spring barley growing season. At the same time the effect of sodium humate on the yielding parameters of barley was evaluated.

It resulted from the experimental findings that sodium humate application positively influenced content of inorganic nitrogen in soil and negatively content of potentially mineralizable nitrogen. As a consequence of positive effect of humate on N-NO3- content the ratios between N-NH4+ and N-NO3- in soil narrowed from the value of 4,3:1 to 3,6:1 on the average. At the same time humate positively determined yield of grain and straw, content of starch in grain, thousand - kernel weight and portion of the first class grain. On the other side it negatively influenced the level of crude protein in grain which is from the viewpoint of spring barley grain processing for malting purposes positive finding.

__________________________________________________________________________________

Sorpion of Cd2+ onto Organic Matter

Kyzioł, J., Twardowska, I.

Institute of Environmental Engineering Polish Academy of Sciences, 41-819 Zabrze, ul. M. Skłodowskiej Curie 34, Poland     joasia@ipis.zabrze.pl

To determine the role of humic substances in binding of heavy metals ions onto organic soils, parallel investigations of Cd+2 sorption on humic and fulvic acids, extracted from Alder peat with the use of the IHSS method, and on the residuum after extraction of these acids, were performed. The investigations were conducted in conditions of the static solid phase/solution contact, in CdCl2 solution with pH equal to 4 and concentration of Cd ions varying between 1 and 7000 mg/l as a function of content of acidic groups (COOH and OH) and of pH of the equilibrium solution.

As it followed from the investigations, the process of sorption of heavy metals cannot be explained exclusively in terms of creation of complex associations with humic acids. The increased specific surface area and porosity of the organic substance, bared and exposed to metals being adsorbed, may account for high ability of peat, deprived of humic acids, to bind Cd ions.

__________________________________________________________________________________

Influence of degradation processes of black earths on quantitative and qualitative composition  of humic substances and properties of humic acids

Łabaz, B., Licznar, S. E., Licznar, M., Drozd, J.

Institute of Soil Science and Agricultural Environment Protection, Agricultural University of Wrocław, Poland

This paper presents analysis of qualitative and quantitative compsition of humic substances and chemical and physicochemical characteristics of humic acids in black earths (proper and degraded) formed in different humidity conditions. Decrease of total carbon and quantity of humic acids (mostly connected with Ca) was observed in degraded black earths. Furthermore higher degree of humification of the organic matter was observed in degraded black earths formed on rather intensively drained areas. Humic acids in the proper black earths were characterized as less oxidized comparing to humic acids in degraded black earths. Dissimilarity of their structure was confirmed by the contents of substituent goups and infrared spectrum. Fractional composition of humic compounds and characteristics of humic acids can be one of the criteria of separation the subtypes of black earths.

__________________________________________________________________________________

Organic matter characteristic of podzols formed under different subalpine plant communities in the Karkonsze mountains

Licznar, S. E., Mastalska-Cetera, B., Drozd, J., Licznar, M.

Institute of Soil Science and Agricultural Environment Protection, Agricultural University of Wrocław, Poland
The aim of the study was characteristic of organic matter of Podzols Bh horizons formed from granite under following subalpine plant communities in the Karkonosze Mountains: Calamagrostis villosa, Calluna vulgaris, Nardus stricta and Festuca supina. Based on fractional analysis of humic substances and structural analysis of humic acids, including: elemental analysis, thermographic analysis and infrared spectroscopy, diversification of their structure was found. Accumulated in Bh horizons humic substances under communities of Nardus stricta and Calluna vulgaris were characterized as more humify with a substantial participation of fulvic fraction. Humic acids extracted from soil of these horizons were characterized as less aromatized and less oxidized. These results point out differential course of humification process taking place under different plant communities, which plays major role in components movement during podzolization.
__________________________________________________________________________________

Aromatic structure separation in pyrolysis-methylation process (Py-Me) occurrences in humic acids extracted from lake sediments.

Mielnik, L.

Department of Physic, Agriculture University, Szczecin, Poland

Pyrolysis GC-MS (gas chromatography-mass spectrometry) were used to analyze various aromatic structure of organic matter present in lakes sediments. The objectives of the study were humic acids isolated from sediments of the littoral and profoundal zone of tree lakes.  The humic acids were extracted with 0.1 mol·L-1 NaOH. The aromatic structure: benzene, pyridine, naphthalene, phenols e.g. were analyzed. The fragmentation of the humic acids by means of the mass ions m/z=128 and m/z=142 to isolation a few specific structures bring. The structures were in all studies object present. But yet these compounds were not identified. The occurrence this structures similar or same the biogenetic source of the hydrocarbons in the studied materials suggested.

__________________________________________________________________________________

Role of Organic-Mineral Interactions in the Environmental Situation in the Polluted Regions of Russian North

Motuzova,G.

Moscow State University, Faculty of Soil Science, 119922, Moscow, Russia. 
The products of interaction of metals with water-soluble organic matter in polluted and non-polluted Al-Fe-humus podzols of Kola Peninsula have been investigated. It was estimated high activity of low molecular organic substances in the formation of water-soluble metal-organic complexes. The complexes of Cu and Ni with organic matter predominantly are non-charged or have negative charge. These circumstance favourites the reduction of metals adsorption by soils. In the combination with percolate water regime it promotes the raising of migration ability of metals throw soil profile and leads to the local pollution of ground water by metals.

__________________________________________________________________________________

The effect of mineral fertilization on some fertility indices of a brown podzolic soil

Murawska, B., Spychaj-Fabisiak, E.

Uniwersity of Technology and Agriculture, Department of Agricultural Chemistry, Seminaryjna St. 85-326 Bydgoszcz, Poland.

Indices of soil fertility depend on site conditions and system of fertilization. Soil enzymes active are also considered an objective, biological index in arable soils. The objective of the study was to evaluate the effect of thirty-year-long differentiated fertilization with nitrogen and potassium (no manure and lime) on the content of organic carbon and total nitrogen and cellulase activity in a brown podzolic soil. The strict field experiment included plant cultivation in a three-year-long fodder-industrial crop rotation and differentiated nitrogen (ranging 83-250 kgN/ha/year) and potassium (ranging 0-158 kgK/ha/year) fertilization.

It was found that nitrogen and potassium doses as well as plants of the crop rotation determined changes in fertility indices (Nt, Corg). After 30 years an average drop in organic carbon and total nitrogen amounted 50% and 46%, respectively, while values of the C:N ration did not change significantly. This observation suggested that mineralization process prevailed in the soil under study. The lowest concentration of Corg was noted in soil fertilized with the highest nitrogen dose (N250). It was probably connected with the activity of cellulolytic bacteria in general affected by the experimental factors. Correlation analysis confirmed a significant relationship between cellulase activity and soil fertility indices (Corg and Nt).

__________________________________________________________________________________

Transformations of Organic Phosphorus during Plant Litter Decomposition

Novák, F.1, Hrabal, R.2, Koukol, O.3, Bartošová, I.2, Kalčík, J.1

1Inst. Soil Biol., Acad. Sci. Czech Rep., Na Sádkách 7, 370 05 České Budějovice, Czech Republic, 

2NMR laboratory, ICT Praha, Technická 1905, 166 28 Praha 6, Czech Republic,

3Institute of Botany, Acad. Sci. Czech Rep., 252 43 Průhonice, Czech Republic

By using the 31P NMR spectroscopy we studied the composition of P in two humic acids (HA) from different soil types and the P transformation during decomposition of plant litter. The needle litter, collected from OL horizon under native mountain stand of Norway spruce (Picea abies [L.] Karst.) and sterilized by gamma radiation, was inoculated by saprotrophic fungi Marasmius androsaceus and Penicillium cf. purpurogenum, respectively. After long-term cultivation in the dark at laboratory temperature, we isolated HA and measured their 31P NMR spectra. Spectra of these HA were compared with spectra of HA isolated from vermiculture, podzol Ae and gleysol AT soil horizons, and with alkaline extract of fresh spruce needles. Our results confirmed, that the 31P NMR spectroscopy is an excellent instrumental method for studying transformations of soil phosphorus during decomposition of plant litter. This highly sensitive method is selective namely to the fungal activity (spectral areas from -4 to -22 ppm and 15-20 ppm, respectively). Additional information may be obtained also from the phosphate monoester/diester ratio, DNA-P content (area near 0 ppm) and/or from the content of mineralized P (orthophosphates).

__________________________________________________________________________________
Thermoanalytical Approach to Study Soil Dynamic

Pekař, M., Kučerík, J.

Brno University of Technology, Faculty of Chemistry, Institute of Physical and Applied Chemistry, Purkyňova 118, 612 00 Brno, Czech Republic

Thermal analysis (TA) belongs to a family of physicochemical methods applied to investigate soil function and properties. Usually, thermogravimetric methods served this purpose, e.g., to determine aromaticity index, clay content etc. Nevertheless, potential of TA inhers in evaluation of not only static descriptors but also various kinetic parameters. This contribution presents our new results achieved in this dynamic approach. For selected samples of soils or compost-soil mixtures following parameters were measured: activation energy and effective rate constants of decomposition of soil organic matter biodegradable part and compared with results of dynamic soil respiration tests.  

__________________________________________________________________________________

Fractional composition of humus in eutric cambisol.

Pospíšilová,  Ľ. 1, Pokorný, E. 2, Jandák J. 3
1, 2, 3 Mendelova zemědělská a lesnická univerzita, Ústav půdoznalství   a  mikrobiologie,  Zemědělská 1,  613 00  Brno, ČR
 
Effects of plant cultivation under productive crop rotation system on to fractional composition of humus as well as humus quality were studied. The criteria used to assess quality of humus were: (1) Total carbon content (2) Fractional composition of humus, (3) Ratio HA/FA, (4) Colour quotient (Q4/6, E1/6) and (5) Degree of humification. Long-term field experiments were carried out in the Czech-Moravian Highland, at Vatín (Mendel University School,s Enterprise). 
            Soil type was classified according to the FAO system as Eutric Cambisol. Samples were collected from the humic horizon (0-20cm). Total carbon content (Corg, %) was determined according to Walkley–Black method (modification Novák -Pelíšek, In: Jandák, 2003). Fractional composition of humus was determined according to Kononova - Bělčiková method (1963). Optical parameters were measured by UNICAM 8625 UV/VIS spectrometer within the range 400 nm – 665 nm (Orlov, 1985, Kumada, 1987). FT - IR spectra were determined using KBr pellets and using Bio-Rad FTS, ATR method. To establish relationships between fractional composition and optical parameters we used t-test. All data were statistically calculated using t-test, A-nova. 
            Data obtained from years 2000-2004 showed statistically significant differences in Corg content, fractional composition, ratio HA/FA. The Degree of humification was relatively steady (between 20-30%).  
Contribution of the crop rotation system has considerable influence and caused differences in both quantity and quality of soil organic matter. 

__________________________________________________________________________________
Humic substances as a tool for the aquatic phototransformation of organic pollutants

Richard, C.

Laboratoire de Photochimie Moléculaire et Macromoléculaire, UMR CNRS-Université Blaise Pascal 6505, 63177 Aubière Cedex, France 

Photochemistry is a way of degradation of organic contaminants present in the aquatic environment. These reactions can be mediated by the chromophoric components of environmental waters. The talk will first give a description of coloured dissolved organic matter from the aquatic environment or extracted from soils and data on spectroscopic properties. 
Then, the major photochemical processes involving coloured dissolved organic matter as well as the main reactive species produced upon irradiation will be described (hydrated electrons, hydroperoxyl radical and superoxide anion, excited triplet states, singlet oxygen, hydroxyl radical, carbonate radical, DOM-derived radicals). Examples of reactions will be shown. 
Lastly, a survey of studies addressing organic matter induced phototransformation of organic contaminants will be given.

__________________________________________________________________________________

Possibility of utilization of sewage sludge from municipal sewage-treatment plant in agriculture

Rutkowska, B., Szulc, W.

Warsaw Agricultural University, Agricultural Chemistry Department, Nowoursynowska 159, 02-776 Warsaw, Poland

The influence of raw sewage sludge and sewage sludge with addition of brown coal or calcium oxide on physical and chemical properties of acid sandy soil was investigated in pot experiment.

The application of sewage sludge improved properties of soil. The increase of total nitrogen and organic carbon content in soil, soil reaction and content of exchangeable forms of potassium, calcium and magnesium in soil was observed in condition of sewage sludge application. The application of sewage sludge with addition of brown coal or calcium oxide limited the amount of available forms of heavy metals in acid soil.

__________________________________________________________________________________

Evaluation of influence of municipal solid wastes composts on carbon and nitrogen in the soil

Sądej, W., Namiotko, A.
Department of Environmental Chemistry, University of Warmia and Mazury in Olsztyn, Poland
The aim of the present study was to determine the effects of composts produced according to the Dano biotechnology on changes in the concentrations of total nitrogen and organic carbon in the soil.  The composts, at different stages of maturity (one, three and six months), were applied at various rates (30, 60 and 90 tּha-1). Soil samples were taken for analyses during three years, after tests plants had been harvested.  Soil fertilization with the above composts contributed to an increase in the concentrations of both elements. Organic matter decomposition took the longest in the case of the least mature compost. After its application the highest increase in organic carbon content was observed as late as in the third year of the experiment.  In the case of more mature composts, stored for three and six months, this result was achieved already after two years. The application of one- and three-month composts was conducive to increased nitrogen concentration in the soil until the second year of the experiment. In the third year of the study it was demonstrated that the most mature compost was undergoing mineralization for the longest period of time. It was found that in order to obtain the optimum results composts produced of municipal refuse should be complemented with mineral fertilizers, especially in the first year after their application.

__________________________________________________________________________________

Humic Acid Properties from Oil-Polluted Top Peat Soils

Sadovnikova, L., Sukhova, I.

Soil Science Department, Moscow State University, Vorobjevi Gory, 119992, Russia

The influence of oil pollution on the chemical properties and composition of humic acids of  background and oiled top peat soils is studied. The elemental composition data, IR- and 1H-NMR-spectra of humic acids of both background and oiled top peat soils has discussed in relation to the humic acid transformation during oil pollution. The high humic acid content is resulted from the inclusion of the oil oxidation products in humic structure during the pollution process.

__________________________________________________________________________________

The Content of Soil Organic Carbon as Affected by Wastes Application

Skowronska, M.

Agricultural University of Lublin, Department of Agricultural and Environmental Chemistry, Akademicka 15, 20-950 Lublin, Poland 
Land application of wastes as a method of waste disposal, nutrient recycling and maintaining soil organic matter has received increasing attention. Studies were based on a field experiment carried out on the podzolic soil. The scheme of the experiment consisted of three blocks with 6 randomized treatments each: 0, NPK, farmyard manure, straw + mineral nitrogen, straw + melasse wort, melasse wort. The soil samples were collected before vegetation beginning, as well as after plant harvesting, from 0–20 cm, 20–30 cm, 30–60 cm, 60–90 cm depths, from each fertilization treatment. Contents of soil organic carbon (SOC) according to the Tyurin method were determined in the samples. The obtained results showed that the factor that favored soil organic carbon accumulation the most was fertilization with melasse wort. The study indicated that the permanent improvement of SOM balance of the light soil could be achieved by organic wastes application more often than once per three years. 

________________________________________________________________________________

Fluorescence analysis of the humic acids photochemical properties

Sokolova, I.1, Tchaikovskaya, O. 1, Vanzkjavichute, E.1, Yudina, N. 2, Inisheva, L. 3
1Siberian Physical Technical Institute by Tomsk State University, 1, Novo-Sobornaya Sq.,

 Tomsk, 634050, Russia

2Institute of Petroleum Chemistry SB RAS, 3 Akademichesky Av., Tomsk, 634021, Russia, 3Siberian Institute of Peat SB RAAS, p/b 1668, Tomsk, 634050, Russia


Humic substances representing the main fraction of organic matter receive increased  attention because their reactivity as light absorbers. All natural waters contain dissolved organic substances. Bog waters are very rich on humic substances. Depending on their origin, humic substances  have a remarkable ability to absorb light and transfer this energy to other substrates and in some cases strongly affect photolysis of xenobiotics. In water and in soils humic substances have been found to act as photosensitisers and they have also been reported to produce oxygen species upon irradiation, and be able to photoinduce the transformation of  ecotoxicants. They could behave as quenchers or as photostabilizers.In order to obtain new information on the humic acids properties (the fraction of humic substances) we studied in this work the photochemical behavior of different samples of  humic acids alone and the photodegradation of phenolic ecotoxicants in the presence of  humic acids using spectral luminescent methods. The most efficient phenols degradation in the aqueous solution upon exposure to radiation at 222 nm (an exciplex KrCl lamp) is observed in the presence of humic acids. The work was supported by the Ministry of Education and Science of the Russian Federation (Project No. 34100) and by the Russian Foundation for Basic Research (Grant 05-07-98002-r_ob_v).

__________________________________________________________________________________
The effect of fertilization with nitrogen and sulphur application on the carbon and nitrogen content and dehydrogenase activity in soils 

Spychaj-Fabisiak E.1, Murawska, B.1, Janowiak, J.1, Koper, J.2 
Uniwersity of Technology and Agriculture, Department of Agricultural Chemistry1, Department of Biochemistry2,5, Seminaryjna St. 85-326 Bydgoszcz, Poland,
Agrotechnical measures cause current changes in arable soils, mainly in the content of nutrients. Mineralisation and microbiological activity of soils are among the factors most important for those changes. The objective of this study was to evaluate the effect of the soil kind, long-term differentiated nitrogen fertilization, sulphur application on the content of total nitrogen, organic carbon and dehydrogenase activity of the investigated soils. The microplot experiments were carried out in 1996-2004 on four soil differing in basic physicochemical properties. It was found that both dehydrogenase activity and total nitrogen and organic carbon concentrations in the soils under study generally were affected by the fertilization system. Moreover, a positive correlation between dehydrogenase activity and total nitrogen and organic carbon was shown.

__________________________________________________________________________________

Humic substances as an indicator of soil genesis
Szombathová, N., Chlpík, J., Šimanský. V.

Department of Geology and Pedology, Slovak Agricultural University,   Tr. A. Hlinku 2,
949 76 Nitra, Slovak Republic
Wetland are land areas where the water surface is near the ground surface for long enough each year to maintain saturated soil conditions, along with the related vegetation. Nature Reserve Zitavsky wetland is positioned in south-west part of the Slovak Republic (attitude 18o19´, longitude 48o9´), in region Nove Zamky on the fluvial plain of river Zitava. Area is rich for great diversity of birds of passage and many kinds of animals and wetland plants. The main aim of the work is to determine, if humic substances quality and quantity can be used as an indicator of soil genesis. In the locality Zitavsky wetland were trenched three soil pits on three different soil types (Mollic Fluvisols, Eutric Fluvisols and Histi-Umbric Gleysols). Analyses of soil organic matter were done at intervals of 0.1 m down to the C-horizon. Humus content in Mollic Fluvisols and Eutric Fluvisols steadily decreased with depth. In soil pit trenched on Histi-Umbric Gleysols was found second maximum of humus content in depth 0.6 m.  It is possible to suppose, that second maximum in Histi-Umbric Gleysols corresponds to humus horizon of buried Mollic Fluvisols. The assumption was confirmed by increased humus quality. HA : FA ratio increased in depth 0.6 m from 0.92 to 2.0 and absorbance ratio A4/6 of humus substances decreased from 6.2 to 3.63. Also the stability of soil organic matter (determined as watersoluble and oxidizable by 1/3M KMnO4 organic carbon) distinctly increased in depth 0.6 m. In Mollic Fluvisols and Eutric Fluvisols profiles the quality and stability of humus increased steadily with depth. On the base of soil colour, higher content of silt fraction and carbonates presence in C-horizon of Mollic Fluvisols we can assume, that this horizon was formed of loess eroded from near moderate slope and after it was covered by fluvial sediments of river Zitava.

__________________________________________________________________________________ 

Humic substances quality and quantity in nature reserve arboretum Mlynany
Szombathová, N.1, Zaujec, A.1, Labudová, S.2, Labuda, R.2 

1 Department of Geology and Pedology, Slovak Agricultural University,  Tr. A. Hlinku 2,  
949 76 Nitra, Slovak Republic
2 Department of Microbiology, Slovak Agricultural University,  Tr. A. Hlinku 2,  949 76 Nitra

Arboretum Mlyňany was established 113 years ago. The goal was to collect mainly sempervirent leafy woody plants and to prove the viability of evergreen woody plants under climate conditions of Slovakia. The main aim of the work presented here was to compare organic matter characteristics of soil under meadow, spruce and oak woody plants cover in Arboretum. The main soil type on study area is Stagni-Haplic Luvisols. Original vegetation was oak forest, therefore the soil under oak wood was chosen as a control variant. It was found, that changed type of vegetation distinctly influenced soil organic matter quality and quantity. Compared to meadow and spruce wood, the A-horizon of soil under oak wood was very dark, thin (only 0.03 m) and rich for humus (Cox = 48.88 g.kg-1). Surprisingly, the humus quality (analysed by method of Kononova-Belchikova) was the highest in the A-horizon of soil under oak wood (HA:FA was 1.18 and absorbance ratio A4/6 of humus substances 3.40) compared to soil under meadow (HA:FA was 0.8 and A4/6 4.63). The quality of humus was the lowest in soil under spruce wood (HA:FA was 0.52 and A4/6 7.11). The content of watersoluble and susceptible to oxidation organic carbon in A-horizons decreased in order as follows: meadow > oak > spruce. 

__________________________________________________________________________________

The influence of storage on sewage sludge composition and possibility of this sewage utilization

Szulc, W., Rutkowska, B., Stępień, W.

Warsaw Agricultural University, Agricultural Chemistry Department, Nowoursynowska 159, 02-776 Warsaw, Poland

Changes of physical and chemical properties of sewage sludge in dependence on storage time and depth of sewage layer were investigated.

The analyzed sludges contained considerable amounts of nutrients (N, Ca, Mg, Mn, Zn, Cu). The content of dry matter in sewage sludge increased and the content of macro- and micronutrients in sewage sludge decreased with time of storage. The content of N and Pb in sewage sludge increased and the content of Mg, Ca and Mn decreased in sewage sludge with depth of sewage layer.

The high content of cadmium and zinc limited possibility of utilization of these sludges in agriculture. The analyzed sludges can be utilized for land reclamation for non agricultural use and for cultivation of crops for compost production.

__________________________________________________________________________________

Quality and quantity of soil organic matter under different tree species in forest and town
Tobiašová, E.1, Krajčovičová, D.2, Červenka, J.2, Szombathová, N.1
1 Department of pedology a geology, Slovak agricultural university, Tr. A. Hlinku 2, 949 76 Nitra

2 Department of Green's Biotechnics, Slovak agricultural university, Tr. A. Hlinku 2, 949 76 Nitra

Quantity and quality of soil organic matter under different trees (Quercus robur, Fraxinus excelsior, Acer pseudoplatanus, Populus alba, Tilia cordata) in their natural environment (Berek- forest) and man influenced environment (Nové Zámky- town) were studied. For determination of basic chemical parameters classical methods were used. The results showed, that the highest amount of organic matter was under European ash and Common oak. The quantity was not in correlation with quality. The highest amount of humus substances was extracted under Common oak with dominant humic acids. Quality of formed humic acids was not through QHK parameter confirmated.

__________________________________________________________________________________

The fate of crop residues in soils
Tobiašová, E., zaujec, a.

Department of pedology a geology, Slovak agricultural university, Tr. A. Hlinku 2, 949 76 Nitra


Input of crop residues to our soils is very important from the point of agriculture. Their persistence in the soils is dependent on chemical composition. There are many models for accounting these amounts. We compared the biochemical stability index with our laboratory results. There were not correlation between accounted ISB (biochemical stability index) and determined values from laboratory experiment. The results showed, that the most stable crop residues are from beans (peas and soy-bean). On the other hand grass residues are the most easy decomposed. Big differences between accounted and determined values were in oat and flax residues. Project was realized with the support of VEGA No. 1/1341/04.
__________________________________________________________________________________

Influence of fermentation processing to sludge application on heavy metal content in soil 

Tóth, T.1, pospíšil, R.2,  Lahučký, L.1,  melicháčová, S. 1,  Tomáš, J.1, 
1Department of Chemistry, Faculty of Biotechnology and Food Sciences, Slovak Agricultural University, Tr. A. Hlinku 2, 949 76 Nitra, Slovak Republic      
2Department of Crop Production, Faculty of Agrobiology and Food Resource, Slovak Agricultural University, Tr. A. Hlinku 2, 949 76 Nitra, Slovak Republic 

Manures using and manipulation do not belie of in our conditions to the requirements  of sustainable development of agricultural production and country in the content with the EU standards. One of the possible way how to use alternative energy sources is the application of decomposed substrate after continual biogas production and afterwards its complex influence monitoring on hydrophysical, chemical and biological soil parameters. On research bases heavy metals content in soils and plants after biosludge application were determined by the dose of 50 t.ha-1 and by the dose 25 and  40 t. ha-1 of stable dung in the relation with control variant. Spring barley, sugar beet, maize on silage and sunflower were the tested plants.  Zn, Cu, Cd, Pb, Cr, Ni and Co content was observed in soil and plants. On the bases of soil samples analyses these results were gained: Zn and Cu content was lower than the limit value for soils, Cd, Ni content was increased in each followed variants, Cr content was higher than the limit value and increased when compared with control variant, Pb and Co soil content was higher than the limit value when compared with control variant by the stable manure application influence. In plant material increased Cd and Pb content was observed by the biosludge and stable manure application influence. These plant commodities do not belie to the requirements of food legislative from the standpoint of Cd and Pb content. Our next research will be focused on possible elimination methods for lowering of heavy metals mobility in the soil after biosludge and stable dung application, on monitoring of soil pH influence, mould structure and its quality and also of clay elements such as significant elements by heavy metals immobilization.

Project was realized with the support of VEGA No. 1/1345/04 and  709/05130.

__________________________________________________________________________________

Humus content and its influence on mobility of cadmium, lead and copper in the muck

Tóth, T., Lahučký, L.,  melicháčová , S.,  Bajčan, D., Vollmannová, A., musilová, J.
Department of Chemistry, Faculty of Biotechnology and Food Sciences, Slovak Agricultural University, Tr. A. Hlinku 2, 949 01 Nitra, Slovak Republic          
Humus content and its structure belong to the most important soil parameter influencing production and also not productive soil traits. Humus plays significant role in accumulation and regulation of nutrients regime, on water accumulation and on regulation of its regime. It has also important function by risk substances thermoregulation. In significant way it joins in the inorganic and organic bonding. Besides this, humus is also accumulator of sun energy transformed by plant photosynthesis from residues of which humus has arisen. Humus content and its quality influence on heavy metals mobility in the muck was observed on 6 localities in Southern Slovakia (district Dunajská Streda). In soils of the key localities humus content is in the range of 1,64 - 3,16 %. Humus content was the highest in taken horizon 0-0,1 m with 3,12 % and the lowest with 1,90 %. Average humus content in this depth was 2,41 %. In the depth 0,2-0,3 m humus content is highest with 3,13 %, the lowest value is 1,64 % and average value is 2,43 %. Global average of humus content in both depths is 2,42 %, what is showing us that these soils belong among medium humus content soils. Organic matter content influence on lead, cadmium and copper mobility was also observed. Results gained by method of selective sequence extraction lead to summary that from total Pb content has been 40 % bound on organic matter in soil, in the case of Cd this bound forms 25 % and in the case of Cu  39 %.

__________________________________________________________________________________

Effect of foliar application of humates, boron and nitrogen on quantitative and qualitative parameters of oil rape

Varga, L., Ložek, O.  

Slovak Agricultural University, Tr. A. Hlinku 2, 949 76 Nitra, Slovak Republic

In field experiment with winter rape (variety AVIZO) established in locality Kolíňany within experimental base of Slovak Agricultural University the simple application of Humix Boron fertilizer in comparison to unfertilized variant as well as the application of Humix boron together with nitrogen in the form of DAM 390 in comparison to variant fertilized exclusively with nitrogen were investigated in the years 2003 and 2004 on the medium heavy brown soil with low supply of nitrogen and phosphorus, medium supply of potassium and neutral soil reaction. Achieved results show that solo application of Humix boron fertilizer statistically insignificantly increased seed yield by 0.11 t. ha-1 that is by 5.0 %. Application of nitrogenous nutrition statistically highly significantly increased the yield of seed by 0.46 t.ha-1 that is by 20.9 % what represents profit amounting 2 960,- Sk.ha-1. Application of Humix boron together with nitrogen at the same time increased seed yield of rape highly significantly by 0.62 t.ha-1 that is by 28.2 % when the profit reached the highest value amounting 3 560,- Sk.ha-1. Cummulated application of Humix together with nitrogen increased insignificantly yield of seed by 0.16 t.ha-1, however the profit per hectare increased by 600,- Sk in comparison to variant where only nitrogen was applied as well as to variant on which the simple application of Humix boron was realized. Applied Humix boron slightly increased content of fat, protein and thousand – kernel weight of seeds in both considered cases. 

__________________________________________________________________________________       

Influence of humic substances on decrease of common toxicity in agrosystems

Voronina L.P.

The Faculty of Soil Science, Lomonosov Moscow State University, 119992, Moscow, Leninskie gory;

Some laws of agrochemical and physiological influence of humic compounds have been revealed by us during vegetative experiences with humic-mineral fertilizers and in series of laboratory experiments with sodium humic. The structure of the fertilizers made on the basis of humic substances includes the basic nutritious elements (NPK), but their contents are not considerable, therefore we are using high (more 250kg/h) dozes of these fertilizers. The results of supervision over change of development of plants (Corn, Aven st.) in ontogeny, have allowed to fix morphophysiological action of granulated humic-mineral fertilizers. Results of integrated agrochemical index of productivity and a biomass confirm a positive effect (a doze 500-750kg/h). The other group - salts of humic acids (sodium humate), used in low and very low concentration, possesses protective properties. 
We considered use sodium humate as reception for decrease in toxicity in plants of chemical means of protection caused by application (2,4-D) plants. Research of influence of concentration and ways of application of sodium humate on toxicity 2,4-D in laboratory conditions have shown, that its application in low dozes did not reduce toxicity of herbicide, and its only high concentration had positive effect.

__________________________________________________________________________________

Increasing of soil organic matter content by application of composts produced from municipal solid wastes - agricultural and ecological aspects
Weber, J., Drozd, J., Licznar, M., Jamroz, E., Licznar, S.E.

Agricultural University of Wroclaw, Institute of Soil Science and Agricultural Environment Protection, Grunwaldzka 53, 50-357 Wroclaw, Poland 
This paper presents results of plot experiment, where two different composts produced from municipal solid wastes were applied to sandy soil. Application of both composts caused an increasing of humic acids and humic/fulvic acid ratio and improvement of different soil properties. An increasing of available nutrients (P, K, Mg), cation exchange capacity and base saturation were observed, as well as a short-term improvement in physical properties. The yields of Triticale straw and grains depended significantly on fertilization with composts. Compost originated from industrial area, even if applied in low doses, caused the increase in soil concentrations of heavy metals, in particular of Zn, Pb, and Cu. However, this fact did not result neither in any substantial changes in the degrees of soil contamination with heavy metals, nor in increasing of heavy metals concentrations in Triticale grains and straw.
__________________________________________________________________________________

Commercial Humates: Chemical and Physiological Properties;

Perspectives and Limitations of use

Yakimenko, O.

Soil Science Department, Moscow State University, 119992, Moscow,  


Commercial humates, produced from various organic raw materials, are currently being more actively used in agriculture and remediation technologies. Ability of humic substances to influence plant growth and development, as well as to reduce toxic influence of pollutants is basically explained by the combination of their certain chemical characteristics: a highly substituted with functional groups aromatic core; aliphatic, oligosaccharidic and oligopeptidic units; and superficial activity. A comparative analysis of a number of available on the market of commercial humates, produced from peat, leonardite, sapropel and lignin had been carried out to estimate to reveal the analytical characteristics allowing to monitor their quality as plant growth stimulators.

__________________________________________________________________________________

The distribution of SOC and sulphure fractions in Stagni-Cambisols.

Zaujec, A.1, Jedlovská, L.1, Javorská, K.1, Feszterová, M.2

1 Slovak Agricultural University, Tr. A. Hlinku 2, 949 76 Nitra, Slovak Republic

2Faculty of Natural Sciences, Constantine the Philosopher University, Tr. A.Hlinku 1, 949 74 Nitra, Slovak Republic   
          The aim of our study have been to determine and evaluate chemical properties and profile distribution of soil organic carbon forms and other macroelements contents like nitrogen, sulphure, phosphorus and potassium. The soil samples were taken from two soil profiles of Stagni-Cambisols near city Revuca, in the mountain region of Central Slovakia.  
          We have compared chemical properties of soil samples from two sites, colluvial foot slope and inland valley swamp, where was observed high level of stagnic underground water. The deep humus horizon in depression, as result of water erosion, had a high content of total organic carbon, nitrogen, heat soluble sulphure and potassium. The higher quality of humus substances and sulphate sulphure contents were obtained from soil samples at eroded slope position. Our results have shown that water erosion influenced, but not same intensity all determined parameters. 
           Project was realized with the support of VEGA No. 1/1341/04.
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The influence of biostimulators on decomposition of plant residues and dynamics of total and labile C and N fraction.

Zaujec, A., Šimanský, V., Tobiašová, E.
Department of Pedology and Geology, Slovak Agricultural University, Tr. A. Hlinku 2, 949 76 Nitra, Slovak Republic     

          The aim of this paper have been the laboratory study of biostimulators efficiency on decomposition rate of different crop residues. Crop residues, winter wheat and oil rape, were cut and then applicated in 2-5 mm size to the soil - Haplic Luvisols, in ratio 1:50. The biostimulators – BETA-LIQ (Czech Republic) and TRICHOMIL (Slovak Republic) were added to prepared mixture of soil with crop residues. 
          The incubation laboratory experiment contained seven treatments in four replications. We determined the complex of chemical parameters during of incubation experiments like soil reaction, parameters characterising soil sorption properties, labile and total contents of organic carbon and nitrogen. Very intensively during 180 days incubation were changed mainly basic chemical properties, sharply decreased values of soil reaction and base of saturation, because rapidly increased hydrolytic acidity. Parameters which are prefer on characterizing soil organic matter as total, labile and hot water dissolved carbon were been changed lower markedly than calculated parameters CMI and NMI.

Project was realized with the support of EURÉKA/ E 12718 EVROEN.
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Chemometrics in evaluation of compost maturity

Zbytniewski, Z., Buszewski, B.

Department of Environmental Chemistry and Ecoanalytics, Faculty of Chemistry, Nicolaus Copernicus University, 7 Gagarin Str. 87-100 Toruń, Poland
The considerable amount of organic matter and mineral components present in a biowaste allows its application for plant production and soil reclamation, after utilization by composting. To evaluate the quality and maturity of composts many so-called maturity indices are proposed. The indices are generally based on the chemical or physicochemical properties of the compost and the composition of organic matter. It has been also proposed that the amounts of humic substances and their fractions (fulvic acids, humic acids, humins) can be used as maturity indices. 

In this work the sewage sludge composts prepared by mixing fermented sewage sludge, straw and wooden-cuttings (with the ratio 2:1:1) were studied during the maturation in relation to time of composting. A special attention was paid to the molecular properties of humic acids formed during composting. 

The aim of this work was to present the possibility of application chemometric techniques in evaluation of compost maturity. On the basis of classical and commonly known and used maturity indices this study investigates the compost maturity by use of multivariate analysis. Two types of analysis were conducted: (i) classification techniques: e.g.: cluster analysis (CA), principal component analysis (PCA) and discriminant analysis (DA), (ii) multivariate modelling: partial least squares (PLS). 

The study shows that the application of multidimensional methods is an efficient tool in achieving better understanding of the organic matter transformation and maturation of the compost (e.g. from sewage sludge). By multivariate approach it is also easier to identify the key parameters affecting the changes in the bulk compost during maturation, to investigate these changes and getting more information on the chemical processes of the system.
__________________________________________________________________________________
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