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THE INFLUENCE OF REDUCED TILLAGE METHODS AND CROP RESIDUES ON SOIL 
PHYSICAL PROPERTIES  
 
Gintautas Cesevičius, Virginijus Feiza, Dalia Feizienė 

 
In 2002-2003 at the Lithuanian Institute of Agriculture two field experiments were set up to investigate the influence 

of different tillage intensity in combination with crop residues application on soil physical properties and grain yield of 
spring barley. It was revealed that soil physical properties depended on method and depth of tillage. The least penetration 
resistance was registered in traditionally tilled soil (stubble cultivation + ploughing, presowing tillage with a spring tine 
cultivator) and the highest one - in untilled soil. Tillage depth and intensity reduction decreased soil air-permeability and 
increased bulk density. Reduced tillage increased the amount of soil aggregates larger than 5 mm in diameter within a seed 
bed layer. Crop residues ensured optimal seed bed composition in all tillage treatments. After direct drilling grain yield 
was 4.32 t/ha, (on average 8.5 % lawer than in the tillage systems with mechanical soil manipulation). Grain yield was 
only by 2 % lawer in the treatments with crop residues compared to yield without residues application. Penetration 
resistance had a direct effect on grain yield. Air-permeability and bulk density had indirect effect, i.e. in relation with 
penetration resistance. Air-permeability investigations were a valuable measures to determine the initial stage of soil 
„cultivation pan“ formation. Ploughing or soil chiselling was right measure to avoid this phenomenon. 

Tillage, soil physical properties, spring barley. 
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SOIL POLLUTION WITH HEAVY METALS IN KAUNAS CITY AND THEIR INFLUENCE ON THE 
RISK OF CONGENITAL HEARTH MALFORMATIONS 
 
Virginija Dulskiene 
 

The article analyses if heavy metals in soil and other environmental factors are associated with the risk of congenital 
heart malformations (CHM). The investigations were based on the data received from corresponding institutions in 
Kaunas. A valdated 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 soil contamination with heavy metals tended to increase the risk of CHM. The risk of CHM 
was associated with maternal smoking (OR = 1.94; 95 percent CI 1.23-3.04) and hazardous occupational factors (OR = 
2.71; 95 percent CI 1.81-4.07 and OR = 3.17; 95 percent CI 1.90-5.29). The risk was found to increase with increasing 
number of factors present at the same time. 

Heavy metals, congenital hearth malformations, risk factors. 
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EVALUATION OF BIOLOGICAL CHARACTERISTICS AND PRODUCTIVITY OF INTRODUCED 
VARIETIES OF ASPARAGUS (ASPARAGUS OFFICINALIS L.) 
 
Liudmila Kmitienė, Aleksandras Kmitas, Audronė Žebrauskienė, Evaldas Klimas, Renata Mikalauskienė 
 

The investigations of biomorphological characteristics, productivity as well as spread and harmfulness of noxious 
organisms were carried out in the period of 2003-2005 in Department of Horticulture of the LUA.   

The biological characteristics and productivity of the following standard varieties of asparagus have been investigated: 
‘Mary Washington’ (control), D’Argenteuil Primaticcio’, ‘Schwetzinger Meisterschub’, ‘Eposs’, ‘Schneekopf’, 
‘Rambo’,’Gartner Saat’; and the male varieties such as ‘Ravel’, ‘Ramos’, ‘Ramada’, ‘Rally’, ‘Ranger’. The varietal 
composition and quantity of asparagus pests and diseases as well as the resistance of the introduced varieties to noxious or-
ganisms have been established.  

Results of the research show that the vegetation of bushes of male varieties start later but their harvest time is longer 
(approx. from 20 to 24 days). The size of yield is essentially influenced by the characteristics of variety, ecological 
conditions (i.e. fluctuations of temperature and humidity) during the period of asparagus shoots formation and growth. In 
2004 the highest yield of shoots was formed by the bushes of male varieties ‘Ramos’ and ‘Ranger’. In 2004 the highest 
yield of shoots was received from bushes of the standard varieties such as ‘D’Argenteuil Primaticcio’, ‘Schwetzinger 
Meisterschub’, ‘Eposs’ and ‘Rambo’.  

411 insects of 17 kinds have been registered in the field of asparagus. The pest of Crysomelidae asparagus family has 
been established. It is asparagus leaf-beetle (Crioceris duodecimpuntata L.). 63.9% of this pest has been registered in the 
fields of standard (mixed) varieties. There were fewer pests on the plants of male varieties. The plants of Rally variety 
were the least injured by pests (3.4%). 

Mushrooms of Alternaria, Fuzarium, Penicillium and other genus have been detected on the shoots and plants of 
asparagus. Cercospora asparagi was also active  (26.0%). 

Asparagus, cultivars, shoots, yield, agrobiocenose. 
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LITHUANIAN POTATO CULTIVARS IN THE WORLD GENE BANK  
 
Almantas Ražukas, Juozas Jundulas 
  

Potato breeding and seed production in Lithuania are performed at Voke Branch of the Lithuanian Institute of 
Agriculture. It was started in 1958. The main object of potato breeding  is to produce very early potato cultivars that are 
resistant to the nematodes and the main potato diseases. As the result of breeding work ten cultivars have been produced: 
‘Mėta’, ‘Vilnia’, ‘Aistės’, ‘Nida’, ‘Mirta’, ‘Goda’, ‘Venta’, ‘Vokė’, ‘Liepa’, ‘Vaiva’. Almost all of them are immune to the 
worst potato disease – wart (Synchtrium endobioticum Schilb.) and to local patotype of nematodes (Globodera 
rostochiensis Woll.). Other advantages of are Lithuanian potato cultivars good yield, suitability for processing industry, 
excellent cookery qualities, good taste or attractive shape.  

All cultivars have good field resistance against the most spread diseases – black leg, viruses, common scab, rizoctonia, 
etc. Their tops are fairly resistant and tubers – strongly resistant to the late blight. Storage characteristics under controlled 
conditions are good. 

The main research object Lithuanian potato breeding program of has been and in the near future will be selection of 
early and richcrop, potatoes that are immune to wart and nematodes. Due to high resistance to the diseases and pests all 
Lithuanian potato cultivars are perfect for growing in organic farms. 
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Potatoes, genetic resources. 
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ASPECTS OF ENTERPRISE INTERNAL CONTROL SYSTEM  
 
Aurelija Kustienė 
 
 After Lithuania entered the European Union the development of own competitive advantage, which can be achieved 
having introduced proper internal control system (ICS), has become of vital importance for the Lithuanian enterprises. A 
number of problems arise during the creation of internal control system in the Lithuanian enterprises due to the absence of 
clear and concrete conception of ICS and its clear connection with internal audit.  
 The paper analyzes various conceptions of internal control system. Relation between internal control and internal audit 
in the enterprise is the main aspect of internal control system analysis. Analysis of research works shows that different 
interpretation of internal control system and related conceptions depends on the author and language of the region. Various 
interpretations of internal control system term not always mean different content. 
 The completed theoretical investigation is based on the methods of systematic analysis and synthesis as well as logical 
analysis of scientific, economical and standard literature. The elements of sociological investigations’ organization have 
been used in empirical investigation. 
 Internal control system, enterprise, internal audit, control. 
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EVALUATION OF  BUSINESS CYCLE AND UNEMPLOYMENT RATE RELATIONSHIP  
 
Eglė Šarkinienė, Vaida Kvainauskaitė 
 

Business cycles are swings in total national output, income, and employment, marked by widespread expansion or 
contraction in many sectors of the economy. Business cycle has been analyzed by C.R.McConnell (1990), P.A.Samuelson 
(1989), J.Sloman (1999), P.Wonnacott, R.Wonnacott (1994), Martinkus, Zilinskas (2001), E.Mansfield (1989), 
M.Hirschey, J.L. Pappas (1998), R.Dornbusch, S.Fischer, R.Starts (1998), R.J.Ruffin, P.R.Gregory (1983), B.R.Schiller 
(1993), R.Paliulyte (2004), etc. Business cycle and unemployment rate relation has been analyzed by E.G.Dolan, 
D.Lindsey (1988), P.A.Samuelson, W.D.Nordhaus (1992), D.N.Hyman (1989), P.Mikucionis (1998), etc. 

Most theories of the business cycle state that the cycles are irregular in amplitude, timing and duration as well as in the 
way they affect particular industries, sectors of economy. Four phases of the business cycle have been distinguished: 
expansion, peak, recession, and trough. Economists have suggested a wide variety of reasons for business cycles. In order 
to find causes of business cycles external and internal factors have to be examined. There is a clear relation between 
movements in output and the unemployment rate over the business cycle. The article develops the tendencies of cyclical 
fluctuations and unemployment rate in Lithuanian agricultural sector.  Knowing fluctuations of economic activity and their 
impact on the whole economy or on particular sector of economy allows forecasting, which helps to make decisions 
adequate to economic conditions. Agriculture is one of the most important sectors of economy in Lithuania and it is very 
important to analyze the impact of economic cyclical fluctuations on this sector. 

Business cycle, unemployment rate, agriculture. 
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ATTITUDE OF KAUNAS UNIVERSITIES STUDENTS TO SMOKING 
 
Mindaugas Škėma, Rūta Brazienė, Dalia Perkumienė 

 
The main purpose of this article is to estimate the attitude of Kaunas universities students to smoking. The smoking 

situation was assessed by spreading questionnaires among students in Kaunas universities. The systematic random sample 
of the target population was 706 students of undergraduate studies; 410 females and 296 males. Respondents were 18-30 
years of age. Statistical data analysis was performed with the statistical package SPSS 11.0 for Windows. The differences 
inside the sample were tested with Pearson’s �2 – test, to find the difference among means a Student’s t – test was used. 
There is a stronger relationship between respondents smoking if their parents and/or friends are smokers. 53 percent of 
smokers have tried to quit smoking. 52 percent of respondents have received advice to quit smoking and most often they 
give preference to family influence. 52 percent of smoking respondents want to quit. Responses about wanting to quit 
smoking are significantly higher if advice to quit has been received. There are significant statistical differences of smoking 
prevalence among students of Kaunas universities, but no significant statistical differences among students from different 
study fields and from different study years. The most often named reason for students’ quitting smoking is personal health 
concern. The most important recommendation is to change the usual perceptive attitude that tobacco use is a standard. 
Changes need to be applied in elementary education programs explaining that smoking is one of the most dangerous health 
risk factors and by creating an anti smoking environmental. 

Smoking, tobacco, students, attitude, motivation. 
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THE RESEARCH OF INTERFACE BETWEEN ACCOUNTING METHODICS AND 
METHODOLOGY  
 
Kostas Valužis, Milda Genienė  
 

Organization of accounting and formation of accountability are always related with two criteria: accounting 
methodology and accounting technique. Legislation, regulating types, content and indicators of accountability and order of 
its settlement should be assigned to accounting methodology. Accounting technology system consists of economical 
operations documentation, monetary valuation, adaptation of double-entry and recording economical operations in 
accounting registers. This article focuses on analysis and summary of accounting methodology and accounting technology 
interface, which is directed towards formation of all types of accountability. The problem occurs, because different types 
of accountability – financial, tax and the so called management accounting (there is no management accountability) are 
related with different legislation, i. e. they have different methodology. The purpose of accounting technology is to 
harmonize different legislation and accumulate data for the formation of different types of accountability.   

Methodics, methodology, accountability, law.  
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THE MODEL OF THE METHODICS OF FINANCIAL ANALYSIS OF ENTERPRISE  
 
Nijolė Žaltauskienė, Milda Genienė, Rasa Patašienė 
 

Under market conditions it is hard for economic subjects to adapt to constantly changing  business environment, to form 
and accept activity management decisions, assess financial condition. Economic activity is related to financial activity in other 
words they are interdependent. The success of the economic activity depends on the financial state of the economic subject. 
Analysis is a method of the cognition of  certain objects or processes. It allows noticing shortfalls and negative changes in the 
activity of the economic subject in time, helps to find ways for improvement. Therefore, analysis can help  make qualified 
management decisions.  

The volume of the analysis, periodicity, and procedure consistency are predetermined by the aim of the financial analysis. 
Dependent on the aim of the analysis one or the other kind of the analysis or their combination is chosen. Data from the 
financial analysis may be presented in digital, graphical or descriptive form. One of the most important means in financial 
analysis is information search, its gathering and systematization. The second group of means includes specification of the 
analysis volume, periodicity and procedure consistency. They depend on the aim of the financial analysis. The third group of 
means include means of technical analysis. 

Over a few decades more than 100 investigation methods were presented in literature on economics. It happened so as the 
concepts “method” and “way” were concurred. The word method comes from greek “methodos” and means way of 
investigation. In its broad meaning it is the whole complex of the investigation ways and methods of the natural and social 
phenomena. Method of investigation is a system for the investigation of the phenomenon aggregate. The theoretical analysis of 
the literary sources indicates that the concept “method” is wider than the concept “way”. The investigation way includes the 
sum total of the operations the analyst performs in the course of investigation process.  

Methodics of the financial analysis is a system of the digital and logical information processing, analysis and synthesis 
applying chosen analysis types, methods, ways and means. The statistic method, including the majority of the ways used in the 
financial analysis might be most widely applied to perform the financial analysis of the economic subject activity. In its turn the 
process of the analysis consists of two stages – initial processing of the analytical data processing and estimation of the obtained 
results. Due to this methods of logical analysis and synthesis are used in the process of the analysis. In complex investigations 
when we move from general estimations to the analysis of separate parts and facts the method of logical analysis (deduction) is 
applied; when it is necessary to form general image and to draw conclusions on the scale of the entire enterprise according to 
estimation of the results of separate component activity fields and facts we move to the method of synthesis (induction). 

The performed analysis of the scientific and methodical literature made it possible to draw a conclusion that it would be 
expedient to distribute the ways applicable to the financial analysis of the economic subject into traditional (comparison, 
detalisation and generalization, balance, grouping, average sizes, distinguishing of the most important links, indexes, 
elimination, calculation of the specific weight, dynamic lines, coefficients, graphics, etc) and mathematic (regressive-
correlative analysis, dispersive analysis, etc.). Besides, to analyze the activity of the economic subjects, firstly the most 
comprehensible and simple ways should be used and only later more complicated ones. 

Novelty of the theme. The methodics of the financial analysis of the economic subject was not broadly investigated. More 
broadly kinds and ways of the analysis were investigated. Research aim – having analysed the essence of the financial analysis 
and its methodics, kinds of the analysis, methods of its performance, ways and indices, to prepare the methodics of the financial 
analysis of the economic subject. 

To pursue the objective the following tasks should be solved: to specify the essence and kinds of the financial analysis; to 
investigate methods and ways of the financial analysis performance; to perform theoretical analysis of the indices of the 
economic subject activity; to develop the model of the financial analysis of the economic subject. Research methods: using 
monographic, deductive and inductive methods, kinds of financial analysis were investigated, methods of the financial analysis, 
ways and means presented in scientific and methodical literature were analyzed; with the help of statistical method main 
activity indices of the economic subject  were investigated; applying method of logical analysis and synthesis, a model of the 
financial analysis methodics of the economic subject was developed. Generalizing it might be said that the article focuses on 
financial analysis, its kinds, achievements in theoretical investigations. The concurrence of the terms “method of the analysis” 
and “way of the analysis” are discussed. The article reveals the essence of the financial category “methodics of the financial 
analysis”, the model of the methodics is also presented. 

Financial analysis, kinds exponents,methods,ways, means.   
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PERENNIAL GRASSES FOR BIOGAS PRODUCTION 
 
Aldona Kryževičienė, Kęstutis Navickas, Vidmantas Župerka 
 

The present paper provides the results of the investigations of perennial grass as bioenergy crop, its cultivation and 
biomass utilisation for biogas production.  

Field and laboratory tests of Phalaris arundinacea and Bromus inermis and their mixtures with legumes Galega 
orientalis, Lupinus polyphyllus, Melilotus officinalis and their biomass utilisation for biogas production were carried out at 
the Lithuanian Institute of Agriculture and the Lithuanian University of Agriculture during the period of 2000 - 2004. The 
swards were grown on a light gleyic loam soil (Cambisol) with 2 % of humus. Pure swards were fertilised with N60+60, but 
two-component mixtures did not receive any N. The biomass was cut twice. 

Samples of freshly mown grass were treated on laboratory scale biogas digesters under mesophillic conditions with 
temperature range of 39 oC. 

Experimental results suggest that swards species composition and the timing of the 1st cut had some influence on the 
annual DM yield. In favourable year DM yields of grass – legume mixtures were better than, or similar to those of, pure 
grasses fertilized with N. Average DM yield of three years exceeded 10 t ha-1. Whereas in unfavourable years yields of 
swards were much lower. Average results from 2 cut of three years suggest at swards of Ph. arundinacea to be higher 
yielding than B. inermis in most cases. 

The highest biogas yield (up to 0.797 m3 kg-1) from biomass of perennial grasses was produced from the second cut 
(aftermath). The biogas from the biomass contained a high methane concentration up to 70 %. The swards of perennial 
grasses differing in species composition, the biomass of which was used for biogas production, pure reed canary grass and 
especially its mixtures with goat‘s rue were found to have the greatest energy potential 130-138 GJ ha-1. 

Phalaris arundinacea,  biomass, biogas, energy potential. 
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HYDRODYNAMIC EVALUATION OF  FIXED BED  NITRIFYING BIOFILTER  
 
Viktoras Mongirdas, Albinas Kusta 

 
Hydrodynamics of fixed bed nitrifying biofilter applied for recirculating aquaculture system was investigated by using 

residence time distribution theory.  The biofilter vessel content was mixed by means of airlifts. Two working regimes of 
the fixed bed filling, namely, a) parallel and b) filtering in-series were studied. 

Ratio of airlift flow rate to biofilter hydaulic loading rate was chosen as independent variable. The biofilter operating 
behaviour was found to be close to that of stirred reactor (CSTR). According to tank in series model equivalent reactor 
number varied from n = 2 to 4. Vessel mixing index appeared to be slightly better in filtering in-series mode than that in 
parallel mode (0.636-0.798 vs 0.517-0.677), however filtering in series mode showed large stagnant zones in biofilter 
vessel up to 31% vs 5-8% in parallel working mode. The investigated configuration appeared to be not suitable for 
operation in filtering in- series mode due to wrongly arranged airlift supported recirculation. Negative influence of 
parazitic internal recirculation in the biofilter vessel  was found and stagnant zone increased when ratio of airlift flow rate 
to biofilter hydaulic loading rate exceeded 1.5. 

RTD, biofilter, wastewater treatment. 
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ECONOMIC EVALUATION OF USAGE OF COLD COWSHEDS IN LATVIA  
 
Juris Priekulis, Jānis Latvietis 
 

The article describes the economic efficiency of usage of cold cowsheds. Such cowsheds in Latvia have been used 
mainly in the last decade. Their essential advantage is the requirement of 3-4 times lower capital investments and shorter 
period of time for building. Nevertheless, in cold sheds animals must be kept loose as well as technology and 
mechanisation of the main operations partly change. It should also be mentioned that after joining the European Union 
(EU) the milk production cost in Latvia starts to rise gradually approaching the level of the first EU countries. It has been 
stated in the research that introduction of cold cowsheds will become especially profitable with the establishment of the 
milk production cost level of the EU countries. Besides, production of milk in heated sheds with less than 50 cows can 
become economically inefficient. 

Economic evaluation, cowsheds, cold sheds. 
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POSSIBILITIES OF UTILIZATION OF GLASS BREAKAGES IN CONCRETE 

 
Vitoldas Vaitkevičius, Vidas Kerševičius 

 
This working deals with the use of recycled glass as aggregate for concrete. The aim of the research work is to reason 

the application of stained glass as component for concrete production. When glass is used as component in concrete, the 
problem of alkaline concrete corrosion (ACC) between the alkaline pore solution of the hardened cement paste and glass 
aggregate has to be considered. Appropriate ACC mitigation techniques and mix proportioning in high-value architectural 
products or normal concrete enable to use glass aggregates. Waste glass, finer than 25 ηrn, manifests a pozzolanic behavior 
and decrease in size of the waste glass particles and can remarkably improve pozzolanic activity. The use of waste glass as a 
high volume cement replacement in concrete seems to be possible. 

Glass, waste, aggregate, pozzolan, ACC, recycling, utilization. 
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