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Effect of Ultraviolet (UV-B) Radiation on Spring Barley (Hordeum Vulgare L.) in Controlled 
Environmental Conditions 
 
Kristina Dėdelienė, Romualdas Juknys 
 

Seven cultivars of spring barley were grown under controlled conditions in growth chambers with and without UV-B 
radiation. One half of each cultivar of plants was irradiated with 8 kJ m-2 d-1 UV-B radiation. Other part of barley was 
grown in control chamber. The impact of UV-B on the height, dry weight, photosynthetic (chlorophylls a and b, 
carotenoids) pigments content in different cultivars of barley leaves, has been investigated.  

It was found that 8 kJ m-2 d-1 UV-B radiation reduced growth, biomass accumulation, hindered the formation of 
photosynthetic pigments. The different cultivars tolerance to UV-B radiation was dissimilar. ‘Aura’, ‘Annabell’ and 
‘Tolar’ barley were sensitive to UV-B radiation. ‘Henni’ and ‘Jersey’ barley were more tolerant. 

Height, weight, photosynthetic pigments, spring barley, UV-B radiation. 
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Iron and Manganese in Water and Other Risk Factors and Risk of Congenital Hearth 
Malformations  
 
Virginija Dulskiene 
 

The article analyses if iron and manganese in water and other environmental factors are associated with the risk of 
congenital heart malformations (CHM). The investigations were based on the data received from the corresponding 
institutions in Kaunas. A validated CHM register and a case-control study were used to obtain data on potential CHM risk 
factors and to assess their effect.   

The results showed that water contamination with iron and manganese tended to increase the risk of CHM. The risk of 
CHM was associated with maternal smoking (OR = 1.98; 95 % CI 1.33–2.98) chemicals in maternal work (OR = 1.58; 95 
% CI 0.92–2.72), intensive traffic and noise (OR = 1.23; 95 % CI 0.84–1.81), maternal age at delivery (OR = 1.21; 95 % 
CI 0.77–1.90) and marital status (OR = 1.49; 95 % CI 0.87–2.56). The risk was found to increase with the increasing 
number of factors present at the same time. 

Iron, manganese, congenital hearth malformations, risk factors. 
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Factors Influencing Quality of Potato French Fries 
 
Elvyra Jarienė, Barbara Sawicka, Honorata Danilčenko 

 
The cultivars ‘Mirta’, ‘Vokė’ and ‘Nida’ raised in 2001-2003 at the experimental station of Vokė branch (Lithuanian 

institute of agriculture) were studied. Standard methods were employed to research the chemical composition of tubers, the 
technological properties and the effectiveness of blanching solutions for French fries. It was established that the greatest 
amount of dry matter and starch accumulated in ‘Mirta’ cultivar while the slightest amount accumulated ‘in ’Nida’ cultivar 
tubers. The quantity of total and reducing sugars in all cultivars tubers was similar and met standard requirements. The 
slightest intensity of darkening after one hour of observation was noticed in ’Vokė’ cultivar pulp and after 4 and 24 hours 
it was detected in ’Nida’ pulp. The driest French fries were made from ‘Voke’ cultivar (54.7%). The most effective 
influence of blanching solution for the accumulation of dry matter in French fries was detected using hot water for 
blanching (51.5 %). The amount of fat, irrespective of potato cultivar and blanching solution, did not exceed the standard 
quota. It was established that the amount of dry matter and starch in tubers reduced the amount of the absorbed fat in 
French fries by respectively 40 % and 39 %. According to the summarized data, ’Nida’ is the most suitable cultivar for 
processing French fries without any blanch solutions.  

Blanched solution, potatoes, chemical composition, French fries, quality 
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The Effect of Humus Fertilizers on Soil Biological Activity and Productivity of Spring Rape 
 
Irena Pranckietienė, Romas Mažeika, Gvidas Šidlauskas, Viktoras Pranckietis, Ilona Vagusevičienė, 
Aldona Cigienė, Rūta Dromantienė, Tatjana Tranavičienė 
 

Biological activity is agronomically and ecologically significant component of soil fertility and a sensitive indicator of 
the anthropogenic effect. At present, increasing intensification of agricultural production and inadequate farm management 
practices result in the deterioration of soil physical and chemical properties. A partial solution to this problem could be the 
use of humic acids in the system of crop fertilization. The objective of this research was to study the effect of humic and 
fulvic acids (humus acid fertilizer) on soil biological activity, available P2O5 and K2O the variation in spring rape 
productivity and to determine the relationships between the parameters studied. Our experimental evidence suggests that 
humic and fulvic acids (humus acid fertilizers) significantly increased the activity of urease (0.03–0.07 mg NH3 per 24 h). 
The activity of saccharase significantly increased (4.5 mg glucose per 48 h) having used 1,67 kg of humic acid, and that of 
dehydrogenase (1.8 mg formazane per 24 h) having used 3.3 kg of humic acid. A significant seed increase of 0.32–0.46 t 
ha-1 in spring rape was obtained under the effect of humic and fulvic acids. The highest yield (2,72 t ha-1) and yield 
increase (0.46 t ha-1) were obtained when humic and fulvic acids had been spray-applied to the rapeseed crop at the bud 
formation stage. A linear correlation was identified between the yield of spring rape seed and available variation of 
phosphorus during the crop growing season (r=0.88*). Humic and fulvic acids significantly increased the yield of crude fat 
(0.94 t ha-1). The highest content of crude fat was recorded after the humic and fulvic acid treatments at the bud formation 
stage of spring rape.  
 Biological activity, humus fertilizer, rape. 
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The Influence of Seedbed Depth and Compaction on Sugar Beet Seeds Field Germination 
 
Kęstutis Romaneckas, Regina Romaneckienė, Egidijus Šarauskis, Natalija Pakulytė, Andrius Tamulionis 
 

The trial was fulfilled with the light loam soil (Bathihypogleyi-Calc(ar)ic Luvisol) in the Experimental station of 
Lithuanian University of Agriculture in 2004, 2005, 2007. The soil reaction was slightly alkaline or neutral with a lot of 
phosphorus and some potassium. The aim of investigations was to determine the influence of soil tillage depth and soil 
rolling methods and time on soil moisture content, sugar beet seedbed parameters, field germination of seeds. 

The field experiment was arranged according to the following scheme: I. Sowing depth (factor A): a) 2.1–3.0 cm 
(shallow); b) 3.1–4.0 cm (moderate); c) 4.1–5.0 cm (deep). II. Soil rolling methods and time (factor B): 1. unrolled 
(control); 2. rolled by Cambridge roller before sowing; 3. rolled by spur roller before sowing; 4. rolled by Cambridge 
roller after sowing; 5. rolled by spur roller after sowing.  

According to the results of investigations the seedbeds were not compacted significantly, however their layer 
decreased, especially while rolling Cambridge roller. Spur roller decreased seedbed layer less than Cambridge roller. The 
increase of tillage depth increased the roughness of soil surface. Soil rolling by Cambridge roller decreased the roughness 
of seedbed surface. Soil tillage depth and rolling methods had no significant influence on roughness of seedbed down, 
however the increase of amount of moisture in seeds incorporation zone from 8 to 19 % decreased the roughness of 
seedbed down (r=-0,778). The increase of soil tillage depth influenced higher moisture loss. Soil rolling increased the 
intensive loss of soil moisture too. 

The increase of soil tillage depth decreased sugar beet seeds field germination. The influence of soil rolling on sugar 
beet germination depended on soil moisture conditions during soil rolling and period of germination. In dry soil conditions 
soil rolling after sowing influenced significantly higher seeds germination than in non-rolled soil. In wet soil conditions 
this influence was negative. Significant positive moderate and high volume correlation between seedbed moisture and 
seeds germination, was calculated. 

Sugar beet, seedbed depth, soil rolling, seeds germination. 
 
 
Kęstutis ROMANECKAS. Lithuanian University of Agriculture, doctor of Biomedical Sciences, associated professor at the 
Department of Soil Management. Address: Studentu str. 11, 53067, Akademija, Kaunas r. Phone +370 656 30044. E-mail: 
kestas.romaneckas@lzuu.lt. 
Regina ROMANECKIENĖ. Lithuanian University of Agriculture, doctor of Biomedical Sciences, Department of Soil Management. 
Address: Studentu str. 11, 53067, Akademija, Kaunas r. Phone +370 604 482719. E-mail: regina.romaneckiene@lzuu.lt. 



 5 

Egidijus ŠARAUSKIS. Lithuanian University of Agriculture, doctor of Biomedical Sciences, associated professor at the Department of 
Agricultural Engineering. Address: Studentu str. 11, 53067, Akademija, Kaunas r. Phone +370 686 47539. E-mail: 
egidijus.sarauskis@lzuu.lt. 
Natalija PAKULYTĖ. Lithuanian University of Agriculture, MSc student at the Department of Soil Management. Address: Studentu 
str. 11, 53067, Akademija, Kaunas r. Phone +370 684 17550. E-mail: afze@lzuu.lt. 
Andrius TAMULIONIS. Lithuanian University of Agriculture, MSc student at the Department of Soil Management. Address: Studentu 
str. 11, 53067, Akademija, Kaunas r. Phone +370 689 05553. E-mail: afze@lzuu.lt. 
 

 
ISSN 1648 – 116X LUA RESEARCH PAPERS. 2008. Nr. 78 (31) 

BIOMEDICAL SCIENCES 
 

The Effect of Nitrogen Fertilizers on the Formation of Sugar Beet Yield on Soils Low in Humus 
 

Albinas Šiuliauskas, Vytautas Liakas, Virgilijus Paltanavičius, Vytautas Rauckis 
 

Over 2002 – 2004 investigations directed toward determining the effect of increasing nitrogen fertilizer rates on the 
dynamics of sugar beet root mass formation, yield and its quality were carried out on the carbonate shallow glacious soils 
(IDg8-k ( LVg-pw-cc)) of the experimental station at Lithuanian University of Agriculture. Agrochemical soil properties: 
soil pH – 6.9 – 7.3, phosphorus content – 165 – 321, potassium content – 119 – 174 mg kg-1, humus content – 14-17 g kg-1. 
The considered variety of the sugar beet – ‘Anna’ (diploid NZ).  

The most rapid growth of sugar beet roots was found to be in June – August months. Over this period the root mass 
increased at an average 5.7 – 8.4 times or by 421 – 598 g. Fertilization of sugar beets with nitrogen fertilizers accelerated 
the increase of the root mass during the vegetation periods of the considered years. Fertilization of sugar beets with 
increasing rates of nitrogen fertilizers reduced the crop thinning considerably. Consequently, crop density in the variant of 
optimum fertilization at the time of harvesting was by 14.0 – 18.0 thou ha-1 higher than in the control. All nitrogen 
fertilizer rates used in the trial substantially increased the productivity of roots. In the variants of moderate fertilization 
(N80-120) root yield was: in 2002 by 12.5 – 17.9 t·ha-1, in 2003 – 13.8 – 16.3 t ha-1, in 2004 by 20.9 – 24.5 t ha-1 higher than 
in the control, however, their sucrose level decreased considerably. Sugar beet sucrose level in the variants without 
nitrogen fertilizers was: in 2002 - 18.7, in 2003 – 18.74, in 2004 – 17.76%, whereas in the variants of the optimum 
fertilization (N120) – 17.19 – 18.02%. The maximum rate of nitrogen fertilizers highly reduced the sucrose level in sugar 
beets. In this variant the sucrose level in roots decreased by 1.84 – 2.89 percent units. 

Sugar beet roots, nitrogen fertilizers, beet root yield, sucrose. 
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Leaf-Feed Fertiliser Effect on the Yield, Quality and Profitability of Sugar Beet Crop 
 
Gediminas Staugaitis, Renata Laure 
 

Experiments were carried out in the Lithuanian University of Agriculture in 2002 – 2004. The aim of these 
experiments was to evaluate an effect of leaf-feed fertilizers, containing different nutrients, on the yield, quality of roots, 
sugar output and profitability of sugar beet crop. Experimental site’s soil was Calcari-Epihypogleyic Luvisols (LVg-p-w-
cc), that is, light loam on medium and clay loam. 
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According to the results of the research, due to the application of leaf-feed fertilizers sugar beet root yield increased 
by 2.6-4.9%, but in none of the years of the experiment this increase was statistically significant. In warmer and less rainy 
years the application of leaf-feed fertilizers resulted in higher sugar content in roots, while in the years with normal or 
excessive precipitation sugar content was lower or about the same as in variant without leaf-feeding. The application of 
Aton AZ fertilizer, containing trace elements, resulted in higher sodium content in roots. Delfan fertilizer, containing amide 
form of nitrogen and amino acids, increased £-amino nitrogen content in roots. Leaf-feeding increased the output of 
biological and white sugar by 1.7-5.7%. The largest biological and white sugar output and the highest sugar beet crop 
profitability was obtained after the application of Fainal K (containing potassium and nitrogen), Aton AZ (containing trace 
elements) and Delfan (containing amide form of nitrogen and amino acids). 

Sugar beet, leaf-feed fertilizers, quality of roots, profitability. 
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Mineral Composition and its Changes during Seeds Germination 
 
Živilė Tarasevičienė, Honorata Danilčenko, Petras Serapinas, Elvyra Jarienė, Aurelija Paulauskienė, 
Jurgita Kulaitienė 

 
Seeds germination is a simple and inexpensive processing method for increasing of nutritive value. Different seeds 

have been germinated for human consumption such as legumes (soybean, lentils, beans, chickpeas, peas), cereals (rye, 
wheat, barley, oat) and, recently, seeds of some other vegetables (alfalfa, radish, mustards, brassica). Different mineral 
content is in various kinds of seeds and its amount also changes differently. Mineral content changes over 120 hours of 
seed germination were insignificant. In lentil and radish seeds a significant decrease in potassium amount was determined 
whereas in wheat a significant increase after 120 hours of germination was observed if compared with raw seeds. The 
decrease of potassium amount can be related with its distribution in seeds parts and its loss. Morover a significant 
magnesium increase in alfalfa seeds, calcium in lentils and phosphorus in radish was observed. Seeds germination as a 
process has no influence on mineral content changes in seeds, but germination technology can lead to absorption or loss of 
some mineral elements during seeds soaking or irrigation.  

Germinated seeds, food, macro-, micronutrients. 
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The Relevance of Audit Quality Control in Lithuania 
 
Koleta Petraitienė, Aurelija Kustienė 
 

The aim of the research is to evaluate the state of audit quality control in Lithuanian audit firms and to propose the 
means for audit quality control improvement. The object of the research is audit quality control in audit firms of Lithuania. 
The article deals with the framework of audit quality control effectiveness in Lithuania; analysis of the reasons of 
nonquality audit; suggestions of means to improve the audit quality control. Conclusions, derived from the results of the 
poll state that the reasons of nonquality audit are the same in all audit firms, despite their size. Analyzing the problems of 
audit quality control it can be concluded that the problems are more evident in small audit firms employing one or two 
auditors. Therefore, the authors of this research suggest to differentiate the requirements of the audit quality chief with 
reference to the size of the audit firm. The issue of the role of the Audit Quality Control Committee under the Lithuanian 
Chamber of Auditors as a body evaluating the quality of audit firms and auditors work is also considered. Integration of 
external and internal audit quality control systems which will improve the audit quality in Lithuania is suggested. 

Audit quality, audit quality control. 
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The Cracking of the Normal Cross–Section of Flexural Concrete Elements Strengthened with 
Cfrp (Composites From a Carbon Fiber Reinforced Plastic) 
 
Algirdas Augonis, Mindaugas Augonis, Arminas Stuopys 
 

Nowadays composites from a carbon fiber reinforced plastic (CFRP) are increasingly used for strengthening of 
reinforced concrete elements. Therefore, the issue on the advantages and disadvantages of such strengthening becomes 
more important. This paper describes the results of experiments and theoretical calculations of crack moments of 
strengthened concrete elements considering stress – strain relationship. The first experiments have shown that the ratio 
between the width and thickness of CFRP composite tape plays a greater role in connection with the achievement of good 
adhesion of a tape with a surface of concrete. The big difference of the elastic modulus between concrete and the CFRP 
composite in a contact zone triggers stress which can destroy the adhesion between the surface of concrete and composite.  

Stress, strain, crack moment, composites, CFRP.  
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Investigations of the Prevalence of Woody Plants and its Specific Composition in Regulated 
Streams of Southeast Lithuania 
 
Oksana Barvidienė, Valentinas Šaulys 
 

The paper presents quantitative and qualitative indices and analysis of regulated streams of southeast Lithuania 
overgrown with woody plants. The studies carried out in the Neris river basin in the Baltic highland have shown that in the 
strips of the regulated stream slopes within the study area the most dominant species of trees were common willow (Salix 
caprea) observed in 25 (22.7 %) habitats, gray alder (Alnus incana) and black alder (Alnus glutinosa) observed in 22 
(20.0%) and 16 (14.5 %) habitats respectively. Dark–leaved willow (Salix myrsinifolia) and common sallow (Salix 
cineria) found in 15 (14.3 %) and 47 (42.47 %) habitats respectively are considered to be the most dominant of all the 
species of bushes. A particularly strong dependence (correlation coefficients r = 0.91-0.94) was determined between 
common woody plants (trees and bushes) and the number of individual species of trees and bushes on the distance of their 
habitats in regulated stream slopes to the forest. 

As it was determined, common frequency of all the species of woody plants observed on the regulated stream slopes 
reaches 78.2%; frequency of bushes and trees is 67.3 % and 51.8 % respectively. From all the species observed the most 
common are common sallow (Salix cineria), common willow (Salix caprea) and gray alder (Alnus incana). In the 
regulated streams of forests and outskirts black alder (Alnus glutinosa), cobnut (Corylus avellana) and gray alder (Alnus 
incana) are prevailing, while in the streams of fields common sallow (Salix cineria), common willow (Salix caprea) and 
gray alder (Alnus incana) are dominant. 

Common average value of the plants stem density in strips of the regulated streams reached TB = 0.347 ± 0,044 units 
m-2, from which the average value of the density of trees was TM = 0.064 ± 0.014, the one of bushes was TK = 0.283 ± 
0.042 units m-2. Strong total dependence (r = 0.78-0.86) of woody plants (trees and bushes) and the dependence of trees 
and bushes on the distance of regulated streams to the forest was obtained. 

Overgrowth of slopes, regulated streams, woody plants.  
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Evaluation of Disposal Possibilities of Sludge from WWTP in Settlements 
 
Eimantas Dargenis, Albinas Kusta, Alvydas Žibas 
 

The article dwells on the possibilities of sludge disposal from wastewater treatment plants (WWTP) in settlements 
(agglomerations) with the population from 2000 to 10000 inhabitants. During the year 2004 approx. 506800 tons of sludge 
was produced in all WWTP in Lithuania, and nearly 12390 tons of this sludge was produced in WWTP in settlements with 
the population from 2000 to 10000 inhabitants. Sludge disposal possibilities in ten settlements (Simnas, Rusnė, 
Gelgaudiškis, Akmenė, Eišiškės, Ariogala, Ramygala, Kvėdarna, Zarasai ir Rietavas) with the population from 2000 to 
10000 inhabitants, each settlement from different counties were analyzed.  

Three most acceptable methods of sludge utilization were analyzed: sludge use in agriculture (spreading); transporting 
to the county centre and storing in sludge beds at WWTP; incineration of sludge. These methods were suitable for all 
settlements. However, from the point of the lowest costs the most acceptable method is sludge use in agriculture. The most 
expensive way of sludge utilization is incineration (11 times more expensive than sludge use in agriculture, and approx. 2 
times more expensive than transporting to sludge beds near WWTP in the main city of the county). 

Wastewater sludge, sludge disposal. 
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Removal of Zinc from Sewage Sludge and Sludge-Soil Mixtures using Chelating Agents 
 
Ernestas Zaleckas, Klaus Fischer, Valdas Paulauskas, Nomeda Sabiene 
 

The possibility to remove Zn from sewage sludge using chelating agents was investigated. Extraction experiments 
were performed in teflon vessels in a rotary shaker for 8h using citric acid, SCLC, EDDS, MGDA and EDTA as axtraction 
agents. The results showed that EDTA was the most efficient to remove Zn (84 %). The low removal efficiency was 
established using SCLC, when the highest extraction degree reached only 27 %. Moreover, easily biodegradable chelating 
agents EDDS and MGDA also showed high removal efficiency, reaching 60 % of the total metal amount. Therefore, they 
can be successfully used as complexing agents for the extraction of heavy metals from sewage sludge as well as sludge-
soil mixtures. Major influence of pH on the extraction of Zn was observed for citric acid extractant – the extracted amount 
of zinc at lowest pH value (pH 4) was several times higher than at high pH value (pH 10). For other studied extracting 
agents pH value did not have such significant influence. In the present work, a kinetic extraction of zinc from solids was 
performed with 0.1 M MGDA solution. More intensive zinc extraction was observed during the first 4 hours.  
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