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Effect of Sewage Sludge and Salts of Heavy Metals on the Contents of Heavy Metals and Agro-
chemical Properties of Soil 
 
Antanas Antanaitis, Gediminas Staugaitis, Šarūnas Antanaitis, Jadvyga Lubytė 

 
Sewage sludge is used for fertilisation as well as recultivation of soils. The aim of this research was to investigate the 

effect of heavy metals (HM) brought to the soil with organic fertiliser (sewage sludge) and in the form of salts on soil con-
tamination level. In 2006 two vegetative experiments were set using medium loam soils. HM concentrations were deter-
mined in aqua regia and 1M ammonium acetate (AAc) extractions (pH 7.0). Control variant was not treated. Variant No. 2: 
sewage sludge rate was calculated based on P level 40 kg·ha-1. Sewage sludge rates in variants No. 3 and 4 were multiplied 
by 6, variant no.4 was additionally treated with such amount of HM soluble salts that the total content of HM would be 
equal to Cr 400, Cd 20, Pb 750, Ni 300, Zn 2500 and Cu 1000 mg·kg-1 of soil. 

Due to the application of different rates of sewage sludge the content of P2O5 in soil increased by 0-350 %, K2O by 5–
73 % and organic carbon up to 2 times. Cr, Zn, Cu and Cd concentrations in soils of variants No. 3 and No.4 exceeded the 
MPC limits. The least soluble HM in AAc extraction of soil treated only with sewage sludge were Ni (0.10–1.37% of total 
content), Cr (0.60–5.45%), Pb (0.32–1.13%), the most soluble – Cd (0.50–10.47%) joined by Zn (3.15–13.40 %) in 2007. 
As for soil treated with sewage sludge and HM salts, Cd was the most soluble in AAc extraction (40.75–43.87%), and the 
least soluble were Cr (2.78–7.17%) and Ni (1.41–2.98%). 

The larger part of heavy metals present in soil is dissolved by weak (ammonium acetate) solvents, the higher is an en-
vironmental threat – the possibility of leaching increases as well as an uptake of HM by plants, the highly contaminated 
soil might even become unsuitable for crop production. Part of the more soluble forms of HM within a two-year period 
turned into less soluble compounds, yet the share of ammonium acetate–soluble Cd and Pb decreased very little. 

Heavy metals, soil, sewage sludge. 
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The Evolution of the Soil Cover of Belarussian Poozerye as a Constituent Part of Baltic Lakelands 
 
Andrey Charnysh, Yuriy Kachkov, Svetlana Kas’yanchik, Anna Radyuk 

 
Belorussian Poozerye is the component of Baltic Lakelands. It is characterized by great genetic and structural variety 

of natural complexes. They are represented by two basic contrastingly distinguished groups. Knob moraine complex is 
characteristic of a wide expansion of erosive processes, significant heterogeneity of soil cover, large quantity of its com-
ponents, strong dynamics of changes in the soils and soil cover, an increase in heterogeneity. Heterogeneity of soil cover is 
specified by the diversity of agrochemical, physical and production soil properties as well as by closeness of correlations 
between them. The lake-glacial lowland’s complexes are characterized by homogeneous soil cover, limited quantity of 
components, clearly expressed hydro-morphism and conservatism. The differences of genetic and acquired soil character-
istics in both groups of natural complexes resulted in differentiation of their production potential, specificity of territory 
organization and use. 

Poozerye, soil cover, evolution. 
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The Effect of Tree Species on Microbial Properties of Sandy Mine Soils – Preliminary Study 
 
Chodak Marcin, Niklińska Maria  
 

Microbial communities are of crucial importance for proper functioning of soils developing in reclaimed post-mining 
areas. The objective was to compare microbial properties of mine soils afforested with different tree species. Soil samples 
(0 – 5 cm) were taken in reclaimed areas of “Szczakowa” sand quarry under thirty-year-old pine, larch, birch, alder, mixed 
birch-alder and mixed pine-alder stands. The samples were measured for texture, pH and organic matter content (OM). 
The considered gross microbial properties included basal respiration (RESP) and microbial biomass (Cmic). Community 
level physiological profiles (CLPPs) were studied using Biolog® Ecoplates. The tree species affected OM contents and 
soil pH as the highest OM content (3.32 %) and the lowest pH (3.5 and 4.7 in KCl and in water, respectively) were deter-
mined under the alder stand. The lowest OM contents were measured under the larch and pine stands (1.29 % and 1.42 %, 
respectively). Gross microbial properties were affected by the tree species. The highest Cmic (213.7 µg g-1) and RESP (1.18 
µM CO2 g-1 24h-1) were determined under the birch stand whereas the lowest were found under the larch (101.44 µg g-1 
and 0.57 µM CO2 g-1 24h-1, respectively) and the pine stand (120.64 µg g-1 and 0.58 µM CO2 g-1 24h-1, respectively). Prin-
cipal component analysis of Biolog® data indicated that CLPPs only slightly differed between the stands. The largest dif-
ference was found between the alder and larch stands. The soil microbial communities under the mixed stands tended to be 
more active on the Ecoplates and the microbial community under mixed pine-alder stand was significantly more diverse 
than communities under all remaining stands. The results suggest that in afforested mine soils tree species affects signifi-
cantly gross microbial properties whereas functional diversity of soil microbial communities depends upon the tree species 
to a lesser extent.     

Mine soils, tree species, soil microbial biomass, microbial diversity.  
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Active Pool of Organic Matter of Soil as a Criterion of Quality of Organic Fertilizer 
 
Zenon Hamkalo, Stepan Poznyak 

 
Using the method of step alkaline hydrolysis, the substantial changes of the qualitative-quantitative state of active pool 

of organic matter of soil (ÀPOM) at application of 30 t⋅ha-1 of green mass of radish oil and (or) 2 t⋅ha-1 of straw as com-
pared to application of farmyard manure (15 t⋅ha-1) have been shown. Influence of different variants of organic fertilizer on 
the seasonal dynamics of content of ÀPOM in soil, especially readily-hydrolizing forms of nitrogen-containing substances 
has been studied. The use of curves of efficiency of hydrolysis allows to carry out control over transformation of nitrogen-
containing organic matters in soil, by correlation of processes of N-immobilization and mineralization, to estimate effi-
ciency of organic fertilizers concerning reproduction of organic part of soil, to forecast their quality. 

Active pool of organic matter, soil, organic fertilizer, step alkaline hydrolysis 
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The Effect of Long-term Anthropogenic Load on the Properties of Albeluvisol 
 
Donatas Končius, Danutė Ožeraitienė, Loreta Piaulokaitė-Motuzienė, Kazimieras Katutis 

 
The paper summarized the data of field and laboratory trials made in Lithuania (Vėžaičiai branch of Lithuanian Agri-

culture Institute) during the period of 1976 – 2005. The object of the research was Bathihypogleyi-Dystric Albeluvisol 
(ABd-gld-w), texture- moraine loam.  

It was revealed that soil chemical, physical and microbiological properties and the leaching of biogenic elements were 
under the effect of anthropogenic load. During the 30 years, in non fertilized soil the amount of mobile P2O5 decreased by 
23–49 kg kg-1, and the amount of mobile K2O decreased even by 137–150 mg kg-1. By the application of large mineral fer-
tilizer rates (N135P117K171), the amount of mobile phosphorus and potassium was increased. The strong correlation depend-
ence between mineral fertilizing and the amount of soil mobile P2O5 and K2O was estimated. Periodic liming was the best 
mean to improve the moraine loam topsoil structure. The largest quantity (76%) of water stable aggregates > 0,25 mm was 
obtained in the soil with pH 5.7–6.2. The application of mineral fertilizers decreased the quantity of stable aggregates by 
2–19 % in limed soil but increased by 6–12 % in naturally acid soil. Ammonifying and mineral nitrogen assimilating mi-
croorganisms spread best in low acidity soil (pH 5.2–5.7). The highest quantity of spore forming bacteria was established 
in a close to neutral (pH>6.7) and N45P39K57 applied soil. Micromycetes were outspread in very acid (pH<4.7) and fertil-
ized N135P117K171 soil. Lysimetric analyses showed that the average amount of calcium (99,2 kg ha-1), magnesium (44.2 kg 
ha-1), potassium (6.2 kg ha-1) and nitrates was leached from Albeluvisols throughout a year. Mineral fertilization caused 
the increase of calcium and nitrates and the decrease of magnesium and potassium ions leaching from the soil down. Ma-
nure application increased magnesium, and liming – calcium and magnesium ions leaching from soil.  

Albeluvisol, anthropogenic load, soil properties, leaching. 
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Kinetic Analysis of the Effects of Fertilization Systems on the Productivity Indicators of Gleyic 
Cambisols 
 
Irena Krištaponytė, Stanislava Maikštėnienė, Laura Masilionytė  
 
 The field experiment to study the efficiency of fertilization systems on the productivity indicators of soil was carried 
out during the period 1996 – 2005 at the Lithuanian Institute of Agriculture, Joniškėlis Experimental Station located in the 
northern part of Central Lithuania Lowland. The soil of the experimental site is characterized as Endocalcari-
Endohypogleyic Cambisol, according to the texture - clay loam on silty clay, whose parental rock is glacial lacustrine. The 
effect of different fertilization systems - mineral, organic-mineral and organic - on the agrochemical and agrophysical 
properties of soil, the farm nutrients balance and the productivity of  rotation crops was studied in a long - term field ex-
periment. 

It was found that in the mineral fertilization systems, where an average annual rate was N56P48K60, the soil humus con-
tent over two rotations remained close to the initial level. In the organic-mineral fertilization systems incorporation of dif-
ferent farmyard manure rates 40; 60 and 80 t ha-1  were applied once per rotation to sugar  beet and NPK – as much as in 
the mineral fertilization system – and resulted in significant increase in humus (11.5–14.5 %), however, available phospho-
rus (22.4–36.3 %) and potassium did not change significantly over two rotations. In the organic fertilization system appli-
cation of 80 t ha-1 of farmyard manure gave an increase in humus content by 13.2 %. In the organic-mineral and organic 
fertilization systems positive changes in humus and other agrochemical indicators had a considerable effect on the soil 
structure. The content of the most valuable soil structural aggregates 5–0.25 mm in size, was by 13.7; 14.4 and 14.4 % 
higher, compared with the unfertilized treatment and 5.5; 6.2 and 6.2 % higher compared with the mineral fertilization. The 
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content of metabolisable energy of the crop rotation plants was directly dependent on the contents of phosphorus (r=0.97) 
and nitrogen (r=0.86) incorporated with organic and mineral fertilizers.  
 Gleyic Cambisol, fertilization, agrochemical and agrophysical properties. 
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Effect of Silviculture Amelioration on Nutrient Regime of Meadow-Chestnut Soils in the North-
ern Caspian Semiarid Region 

 
Nina Kulakova 

  
Meadow-chestnut soils are the most fertile in a dry steppe region and occupy about 25% of total area of solonetz soil 

complex in this region. The specific system of agrosilviculture was developed for soils of solonetz complex (Dzhanybec 
station of RAS, Northern part of Caspian lowland) in 1950. It included: (1) deep ploughing with the involvement of gyp-
sum layer, (2) forest belt plantations for snow retention, and (3) annual tillage. This study was aimed to investigate the ef-
fect of silviculture amelioration on storage and composition of nitrogen, phosphorus and potassium compounds in mea-
dow-chestnut soils. 

It was found that the storage of total nitrogen in ploughed layer of meadow-chestnut soils comprised about 6 t/ha after 
land reclamation and it was about 2 times lower than in the virgin soils. The N-losses amounted to 2% per year. The 
agrosilviculture application initiated the decrease of storage of exchange potassium: from 56.9±4.4 kmol⋅ha-1 in not ame-
liorated meadow-chestnut soil to 35.9±0.5 kmol⋅ha-1 after 50-years of land reclamation. We also observed the changes in 
thermodynamic parameters of potassium status of meadow chestnut soils induced by agrosiviculture amelioration. The 
values of potassium potential calculated as lgARtg decreased from -2.19 to -2.97. It indicates insufficient potassium supply 
of meadow-chestnut soils after land reclamation. The results obtained showed that agrosilviculture did not influence the 
storage of readily nitrifying nitrogen, non-exchangeable potassium, total and labile forms of phosphorus. The use of 
agrosilviculture had no positive effect on nitrogen and potassium regimes of meadow-chestnut soils.  

Meadow-chestnut soil, silviculture amelioration, nutrient regime, soil fertile.  
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The Dependence of Spring Barley Productivity on Fertilization Systems in the Four-course 
Crop Rotation 
 
Romutė Mačiulytė, Zigmas Vaišvila, Jonas Kučinskas 

 
In order to choose fertilization systems for a crop rotation productivity it is important to sum up the factors, determin-

ing not only plant productivity but also soil potential. The aim of this paper is to determine the effect of different fertiliza-
tion systems and conditions of meteorology, evaluated by hydrothermal coefficient (HTC) on the spring barley productiv-
ity in a 4-year crop rotation.  

Since 1966 the long-term fertilization trials have been carried out in the experimental station of the Lithuanian Univer-
sity of Agriculture on light sandy loam over moraine clay Calc(ar)i-Epihypogleyic Luvisols. Organic fertilizers (farming 
manure 50 and 100 t ha-1) were applied once per rotation to rape, pre-crop of spring barley. In the system of mineral fertili-
zation N30P40K60, N80P60K60 fertilizers rates were used and in the organic-mineral fertilization the combination of manure 
(50 t ha-1) with the mineral fertilizer rate (N30P40K60) was applied.  

The data obtained from ten rotations show that yield barley did not reach 3 t ha-1 on unfertilized treatment. In the or-
ganic fertilization system the productivity of barley crop depended on the quantity of farming manure. Crop increased by 
0.75 t ha-1 or 24.7% and 1.02 t ha-1 or 37.5% after application of respectively 50 and 100 t ha-1 of manure, if compared 
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with the initial level. Having compared the mineral fertilization system with the organic one it has been established that min-
eral fertilizers added to better yield. The least rates of mineral fertilizer (N30P40K60) increased by productivity 1.26 t ha-1 and 
medium rates (N80P60K60) – by 1.8 t ha-1. The organic-mineral fertilization system did not have any advantage over the 
mineral one, because it did not have significant influence on crop additive. The correlation ratio between the yield of grain 
barley and hydrothermal coefficient was r = 0.44 after the application of N80P60K60 fertilizers, and r = 0.53 after the appli-
cation of 50 t ha-1 of manure to the pre-crop of spring barley, given P<0.05. 

Crop rotation, barley, fertilization system, meteorological conditions. 
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Polyphenoloxidase and Peroxidase Activity in Luvisol Loamy Sand Soil 
 
Natallia Mikhailouskaya, Elena Tarasyuk 
 

Soil oxidation-reduction enzymes play an important role in carbon cycle being the main agents of lignin’s humifica-
tion. Lignins make up 15–30% of plant dry matter and serve as a source of structure units for humification. Ligninolytic 
enzymes activity represent one of the most important characteristics of soil biological status. Polyphenoloxidase and per-
oxidase activities were found to be a quantitative index of lignin’s humification rate as affected by fertilizer system. Close 
correlation between ligninolytic enzymes activity and total organic carbon (TOC) content in Luvisol loamy sand soil has 
been established. TOC consists of inert organic matter mostly. Peroxidase activity, which more closely correlates with 
TOC (R2 =0.87–0.96; P≤0.05), was proposed as a reliable biochemical indicator of lignin’s humification rate as well as 
biochemical characteristics for inert part of soil organic matter.  

Polyphenoloxidase, peroxidase, soil organic carbon. 
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Soil Mapping in Latvia According to the International FAO WRB 2006 Soil Classification. 
Problems and Solutions 

 
Oļģerts Nikodemus, Raimonds Kasparinskis, Guntis Tabors 
 

In all agricultural areas of Latvia soil mapping has been done with a scale of 1:10 000 and in 11 out of 26 administrative 
districts the agricultural land and forest soil maps with a scale of 1:100 000 have been produced. The international FAO soil 
classification in Latvia was applied for the first time producing the Soil Atlas of Europe with a scale of 1:2 000 000.  

It has been concluded from the previous experience that in soil description, according to the genetic and international 
soil classifications, there are no possibilities of finding a unified key for the soil genetic classification transformation into 
the international soil classification. 

The first step for the overall soil mapping of Latvia in accordance with the international soil classification is a selec-
tion of the scale and development of the proper methodology. A basic scale for the topographical map of Latvia is 
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1:50 000. This scale is being used for regional planning and production of geological maps. It provides rather detailed in-
formation for natural resources and environmental problems. 

Taking into account the above explained situation the recommendable scale for the soil survey maps of Latvia is 
1:50 000. For the soil mapping optimization in Latvia, according to the FAO WRB 2006 soil classification, at the initial 
stage it is recommended to perform soil mapping in pilot areas: glaciolimnic plain, hilly area of till, coastal sandy lowland 
and wavy plain of till. In 2007 the soil mapping at the scale 1:50 000 was performed in Zemgale lowland. The mapping re-
sults demonstrated that the selection of location for the soil profile description should be carried out on the basis of soil, 
geological and forest type maps. These maps are useful for more precise defining of soil and soil associations contours. 

Performing the soil mapping along with the description of the soil profiles, a data base of the soil samples needs to be 
developed. In soil classification of Latvia according to FAO WRB 2006 soil classification the prior elements for laboratory 
tests of soil are: pH, saturation of basis, amount of organic matter and soil texture. 

Soil mapping, classification, FAO WRB, scale, pilot area.  
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The Influence of Ecological and Intensive Farming on the Balance of NPK 
 
Juozas Pekarskas, Jonas Mažvila, Jonas Arbačiauskas 
 

The research of NPK balances in the system of ecological agriculture was carried out in 2002–2005 in the ecological 
production farm of Lithuanian University of Agriculture. And the research of NPK balances in the system of intensive ag-
riculture was performed in 2001–2005 in Elmininkai, Anykščiai Region. 

It was determined that there is a negative NPK balance in ecological agriculture system in both cases - manuring 
plants and cultivating legume crops. The rate of 40 tones per ha¯1 manuring once in four years does not guarantee a posi-
tive balance of NPK.The best positive nitrogen balance (close to zero) in intensive agriculture system was achieved using 
average rates of nitrogen fertilizer taking into account the mineral nitrogen amount in the soil in spring. The best balance 
of phosphorus and potassium was achieved by calculating fertilizer norms using the method of balance taking into account 
the assimilation of nutrient materials from fertilizer and the soil or according to the agrochemical indices of the soil. The 
danger of pollution is decreased in the soil having great amount of phosphorous. Soil with low phosphorus and potassium 
amount is improved, thus, better conditions for agricultural crop nourishment occur.  

Ecological and intensive farming, NPK balance. 
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Accumulation of Soil Carbon and Soil Nitrogen in Abandoned Land of Russia 
 
Anna Romanovskaya 
 

At present the abandoned area of the previously managed agricultural land in Russia reached about 28 million ha. The 
cease of agricultural management of ploughed soils leads to the change of physical, biological and chemical soil character-
istics affecting biogeochemical cycles of the main elements (carbon (C) and nitrogen (N)). In our study the change of C 
and N stocks in abandoned land in Russia was investigated by the example of soils of Murmansk region, Moscow region, 
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Sverdlovsky region and Stavropolsky krai in Russia. The modelled results (model RothC) were used to estimate the total 
accumulation of C in abandoned soils in Russia. Estimation of the change of N stocks in soil after abandonment was ob-
tained on the base of experimental data. 

In 2005, 2006 and 2007 we collected samples of soddy- podzol (sandy and clay) and grey forest soils in Moscow re-
gion; black bog soil in Murmansk region; soddy-podzol and chernozem podzolic in Sverdlovsk region; typical chernozem 
ordinary and pre-Caucasian, and chestnut soils in Stavropol region. Sampling was done in different districts of each re-
gion. For every investigated district we sampled presently ploughed soil, abandoned soils of 3 groups of years after aban-
donment (≤ 5 years, 8–12 years and 15-20 years after abandonment) and forest soil (trees were no less than 50 years old). 
The average soil samples were collected from 10 replications of each horizon of soil. Experimental data on the total C con-
tent in each horizon was used for model (RothC) verification. 

Results show that for all the investigated districts soil C and N stocks generally increased in the following order: 
ploughed soil – abandoned soil – forest soil. Average N stock in all soil types increased by 1.72 t N/ha during 15 years af-
ter abandonment. Average annual change of C in abandoned land was 1.08 C/ha per year during 1990–1999 and 0.97 t 
C/ha per year during 2000–2005. We estimated that the total C accumulation in abandoned soils in Russia was as high as 
248 ± 92 million tones during 1990–2005 and N accumulation was around 27.9 ± 6.4 million tones for that period. 

Soil carbon, soil nitrogen, natural abandoned land, Russia. 
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Sediment and Nutrient Supply in the Gully Catchments of the Daugava Valley 
 
Juris Soms, Dāvis Gruberts 
 

In this paper, small gully catchments in upland area within south-eastern part of Latvia are studied in relation to the 
sediment and nutrient supply. In order to estimate sediment and nutrient supply associated with soil erosion products 
transporting from small catchments to the receiving water objects, the study of the suspended solids and concentration of 
nutrients in temporary streams, and their load transported through gully channels was carried out in the Daugava valley in 
south-eastern Latvia. The obtained results show, first of all, significant changes in duration of the period with higher sedi-
ment production and supply due to warmer winter with very good delivery conditions resulting from a high level of soil 
moisture, formation of overland flow, and bare fields. Second, a shortened recurrence interval of extreme rainfalls and an 
increasing amount and duration of precipitation in summer intensify soil erosion and increase sediment load transfer from 
catchments due to more frequent formation of a peak discharge runoff. Studies indicate that suspended sediment load is up 
to 8,188 kg day-1 and the total mass of eroded material transferred from a gully catchment reaches values of up to 213 kg 
day-1 ha-1, the nutrient load yields the delivery of up to 48 kg day-1 of N-tot and up to 2.7 kg day-1 of P-tot to the Daugava. 

Soil erosion, sediment and nutrient supply, gully catchments. 
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Micromycetes Diversity and Changes in the Rhizosphere of Tropical Pot Plants Grown under 
Different Ecological Conditions  
 
Antanina Stankevičienė, Albinas Lugauskas, Vilija Snieškienė 

 
Having carried out micobiota research of rhizosphere of tropical plants of Ficus elastica, Cyclamen persicum, Hibis-

cus rosa-sinensis, Euphorbia trigona grown under different ecological conditions in 2002, 82 micromycete species be-
longing to 30 genera, 3 families, 1 range, 1 class and 1 division (according to P. M. Kirk et al. system (2001)) were distin-
guished and identified. In the rhizosphere of all plants micromycetes of the Penicillium genus (detection frequency, 60%) 
were predominant. Diversity of rhizosphere complexes of the investigated plants differed among themselves (KS, 8–17%). 
From the rhizospere of Ficus elastica 40 species belonging to 14 genera were distinguished, from Hibiscus rosa- sinensis – 
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29, 15, from Euphorbia trigona – 27, 13, the least from Cyclamen persicum – 24 species, 8 genera. During monthly myco-
logical research the variety of major changes and detection frequency were not observed. Direct dependence on substrata 
humidity was observed. 

Diversity, spreading, micromycetes, rhizosphere, tropical plants.  
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Effect of Mineral Fertilisers with Different Composition on Yield, Grain Size Parameters and 
Quality of Malting Barley 
 
Gediminas Staugaitis, Aistė Pečkytė 
 

Rising demand for malting barley in Lithuania is a result of beer industry development. Although the total volume of 
malting barley produce is large, only a part of produced grains is suitable for use in beer industry due to the rather strict 
grain quality requirements. Climatic conditions, crop production technology and fertilisation, diseases, genetic nature of 
variety used – these are the most important factors affecting the yield and quality of grains. The aim of this research was to 
investigate the effect of single and combined application of simple, complex and leaf-feed fertilisers on yield, grain size 
and quality of malting barley under different annual climatic conditions.  

According to the results obtained, the most significant grain yield increase (0.35 t ha-1) of malting barley was obtained 
when the crop was complementarily fertilized with complex fertilizer Cropcare 13-0-13 on the background of complex 
fertilizers in combination with leaf feed fertilizers Delfan/Aton AZ – at the end of tillering phase and Fainal K – at the be-
ginning of flowering phase. Grain size of malting barley depended mainly on climatic conditions during the grain forma-
tion and ripening, and not so much on mineral fertilisation. Simple as well as complex fertilisers both increased the grain 
yield and the fraction of large grains when a solid complex fertiliser Cropcare 13-0-13, containing nitrogen and potassium, 
was applied as complementary dressing in the tillering phase. The grains of malting barley plants fertilised either with 
simple or complex fertilisers and complementary – with leaf-feed fertilisers did not exceed the protein content limit set for 
malting barley. Different combinations of fertilisers had no significant effect on protein content in grains; a square depend-
ence of grain richness in proteins on hydrothermal coefficient during the grain formation and ripening was determined. 
The content of non-nitrogen extractable matter (NEM) in spring barley grains depended on protein, fat, fibre and ash con-
tent in the grains and was inversely proportional to the grain richness in proteins. Different combinations of mineral fertil-
isers had no significant effect on NEM content in grains. Complementary fertilisation with the leaf-feed fertilisers Delfan 
and Aton AZ, and Fainal K resulted in an increased content of fat in grains. The content of fibre and ash in spring barley 
grains was more dependent on the annual climatic conditions than on the different combinations of fertilisers. 

Malting barley, combinations of mineral fertilisers, hydrothermal coefficient. 
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