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The Effect of Legume Preceding Crop Biomass on Weed Infestation in Cereals  
 
Aušra Arlauskienė, Stanislava Maikštenienė  
 

A series of complex field experiments was carried out at Joniškėlis Experimental Station of the Lithuanian Institute of 
Agriculture during the period of 1997-2002 with the aim to identifying the impact of legume crops – red clover (Trifolium 
pratense L.), bastard lucerne (Medicago sativa L.), vetch and oats mixture (Vicia sativa L., Avena sativa L.) as preceding 
crops and their biomass incorporated in the soil as green manure as well as the effect of farmyard manure on the spread of 
weeds in cereal agrocenoses. Experimental evidence suggests that in a cereal agrocenosis after all preceding crops annual 
dicotyledonous weeds accounted for the larger share in the weed population. In the first year of cereals growing the grea-
test number of weeds emerged after lucerne as a preceding crop, i.e. 27.6 % more than after clover, in the second year – 
after lucerne and the mixture. In the third year of cereals cultivation the difference between the preceding crops was not 
significant. Continuous cultivation of cereals and application of organic fertilizers tended to increase weed incidence in 
cereals. Farmyard manure had a greater effect on weeds than green manure did. Of the tested green manures the biomass of 
vetch and oats mixture had a greater effect on weed infestation increase in cereals if compared with the biomass of 
perennial legumes. After vetch and oats mixture the ecological niches that appeared in the crops poorly supplied with 
nutrients in the second half of summer were infested with weeds. The variation in dry mass of weeds was determined by 
the soil conditions created by the preceding crops, iertilization, stand density of cereals, number of weeds. 

Forecrops, green manure, soil, cereals, weed infestation. 
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Phytosociological and Economical Review of  Some Nemunas Flood–Meadows 
 
Ligita Baležentienė, Evaldas Klimas 
 

Meadows, witch make 47% of crops area, are of important economic value for Lithuanian agriculture as well as 
one of conditions for successful animal husbandry development. The flood–meadows are important as territories of 
great and specific biological diversity. The paper deals with analysis of syntaxinomic status of communities, the 
diversity of species of some Nemunas flood–meadows in summers of 2002 – 2004, and estimation of the productivity of 
these grasslands and the optimal way of their management. The investigation results show that Alopecuretum pratensis 
v. Bromus inermis communities are the most productive ones (4.21 t ha-1 of hay) as they form on fertile alluvial soils. 
Their hay is of good feed value. The use of these meadows is often inconvenienced by underground water layer. The 
conditions of haymaking are better in drier meadows, where the productive (3.41 tha-1 of hay) and good feed value 
communities of Arrhenatheretum elatioris are found. The communities of Phalaridetum arundinacea are productive 
enough, but hay is poorly digestible, and their use is restricted because frequent floods. Productivity of Deschampsietum 
caespitosae communities was the minimal – only 2.15 t ha-1 of hay. Due to poor hay quality and numerous tussocks 
these meadows can be used for grazing. 

Plant communities, flood meadows, economic value. 
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The Influence of Climate Warming on the Seasonal Development of Plants in 1961-2003 in 
Lithuania 

 
Valerija Baronienė, Danuta Romanovskaja 

 
The research of seasonal development of woody plants was carried out at Kaunas Botanical Garden of Vytautas 

Magnus University in the period of 1974 – 2003 and in Vokė branch of Lithuanian Agricultural Institute in 1961 - 2000. 
The long-time average annual dates of the phases of the beginning of phenological periods of plants-indicators (Corylus 
avellana L., Philadelphus coronarius L., Acer platanoides L.) in Lithuania were determined. The influence of climate 
warming on the duration of seasons of phenological spring and phenological summer was established. The data of 
phenological research indicates that the duration of phenological spring during the last four decades has changed more 
(increase by 8-16 days) than the duration of the season of phenological summer did (increase by 1 day). The analysis of 
changes in the timing of bud break and beginning of flowering of woody plants was done. The data reveals noticeable 
shift of dates towards earlier bud break and flowering. Such changes are due to warming of the climate of Lithuania. 

The investigations show relationships between the dates of phenological events and changes in temperatures. 
Annual temperatures have increased in Lithuania during the last decades, and the plants have responded to this increase 
by advancing the dates of bud break, first flowering and by elongation of vegetative period and growing season. Thus 
the plants are a sensitive regional indicator of climate changes, especially of warmer temperatures. 

Phenoindicator, phenological season, woody plants, climate. 
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Correlation of the Lithuanian Forest Arenosols with Old Forest Soils Classification, Forest 
Vegetation and Site Types 
 
Ričardas Beniušis, Mečislovas Vaičys 

 
The detailed research of Lithuanian forest Arenosols was carried out in 2001 – 2004 according to the new 

classification of soils in Lithuania (LTDK - 99). This research estimated all five subgroups of the second level of 
Arenosols which were in the new classification of Lithuanian soils. Of 24 systematic soil units of third level of 
Arenosols only 11 were estimated. The research data has showed that Hapli-Albic Arenosols, Dystri-Haplic Arenosols 
and Bathihypogleyi-Albic Arenosols are dominant systematic units of Arenosols in the Lithuanian forests. In the time of 
research three units of third level Arenosols,which were not included in new classification of soils were estimated. 
These were Bathihypogley-Rubi-Haplic Arenosols, Lamelli-Albic Arenosols and Cambi-Calcaric Arenosols. The 
research showed the difficulty to find equivalents in new and old classifications of soils. Detailed descriptions of soil 
profiles and some chemical analyses are necessary. The most prevailing forest site types (Nae, Nal, Nbl, Ncp) and 
vegetation types (Cladoniosa (cl), Vacciniosa (v), Vaccinio-myrtillosa (vm), Oxalidosa (ox)) were estimated in Hapli-
Albic Arenosols.  

Arenosols, classifications of soils, forest site types, forest vegetation types. 
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Possibility to Use Safflower Oilcate for Milking Cow Feeding 
 
Stasys Juknevičius, Stanislovas Baranauskas, Stanislovas Būdvytis, Ana Žilinskienė 

 
The aim of the present study was to determine the possibility to use safflower oilcake for feeding milking cow and 

to investigate its influence on milk yield and milk quality. 
The study was conducted in 3 groups of cows of Lithuanian black-white breed. The first group was control. The 

second group of cows was additionally fed with 1 kg of safflower oilcake. The third group of cows received of 1 kg of 
safflower oilcake to substitute 1 kg of concentrated fodder. 

According to the results of the investigation having enriched rations of milch-cows (II group) with one kilo of 
safflower-cake the milk yield increased by 1.4%, milk fatness – by 0.37% (P<0.05) in comparison with the control. 
Productivity of the IIIrd group cows was established to have the same tendency when in their ration one kilo of 
concentrated fodder was substituted by similar amount of safflower-cake. In comparison with the control group milk 
fatness increased by 0.20% while milk yield increase was not essential (P>0.2). 

Safflower oilcake, cow feeding, quality of milk. 
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Influence of Fertilization on Content and Intake of Potassium and Productivity of Sugar Beet 
(Beta Vulgaris) 

 
Urszula Prośba- Białczyk 
 

In the period of 1997-2000, a four-year investigation was carried out, under the soil and climatic conditions of 
Lower Silesia to study the effect of organic fertilization with stubble catch crops of field bean, facelia and mustard 
ploughed into topsoil and nitrogen at doses 0, 60, 120 and 180 kg N/ha on the content and intake of potassium in the 
yield of roots and leaves of three sugar beet varieties – Kristall, Atair and PN Mono 4. The relation between potassium 
concentration during vegetation in the roots and leaves as well as sugar content and yield were analyzed. Fertilization 
with organic mass of stubble catch crops did not cause significant changes of potassium concentration in the sugar beet 
plants. Potassium concentration in the roots was not differentiated by nitrogen fertilization. However nitrogen at the 
doses applied modified, potassium concentration in the leaves. Potassium concentration in roots negatively correlated 
with the content and yield of white sugar, and with the technological sugar yield. However, potassium in leaves 
correlated positively with the technological yield of sugar and sugar content and yield of white sugar. A negative 
correlation was established between potassium content in leaves and their yield.  

Sugar beet, potassium, catch crop, nitrogen, sugar.    
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Comparative Analysis Methods Determining of the Nitrates Concentration in Water  
 
Vida Marija Rutkovienė, Violeta Gražulevičienė, Laima Česonienė 

 
Nitrates concentration in water solutions is measured by spectrometric, reduction of nitrates to nitrites, 

chromatography of ions exchange, potentiometric and other methods. They differ in number of operations for analysis, 
complication, equipment and required staff qualification. The aim of this research – to compare accuracy of different 
methods for nitrates ions measurement in water solutions. Three methods have been chosen: determination of nitrates 
concentration by spectrometric method with sodium salicylate, determination of nitrates concentration by spectrometric 
method with 4-fluorfenol after distillation and potentiometric method. The model solutions, in which concentrations of 
nitrate ions were close to the concentrations in the water of dug wells, were used in the research. Different risk factors 
typical for particular method concerned with sample preparation, apparatus work particularity and influence on the 
results’ correctness were estimated. Statistical analysis of results was done.  

Water, nitrates, determination methods, comparative. 
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Focus on Shell Eggs Production: Microbiological Risk Assessment 

 
Ina Skurdenienė, Vytautas Ribikauskas, Gediminas Vaičionis, Robertas Juodka,  
Audronė Benediktavičiūtė-Kiškienė  

 
In 2002-2003 the investigation was carried out at the Department of Animal Hygiene and Ecology Institute of 

Animal Science of Lithuanian Veterinary Academy, and on the two laying hens farms with different shell eggs 
production systems: cage and litter floor systems. The aim of the study was to show the influence of changes in the 
housing systems on egg production in Lithuania, with emphasis on microbiological contamination at farm level. Many 
cultures of fungi and bacteria were isolated from different substrates in laying hens barns: indoor air, litter, water and 
feed. The average concentration of bacteria on the farm with cage housing system was five times smaller (P<0.05) it 
compared with that in conventional litter floor system. Moulds of 13 species were identified from shell eggs. The results 
showed that micromycetes species of genera Aspergillus, Fusarium, Penicillium, Alternaria and Mucor were the most 
frequent in all the substrates of laying hens barns. Aspergillus was the most numerous genus of the dominant group. The 
results showed that eggs from conventional litter floor environments were typically more contaminated than those from 
cage systems. 

Food safety, poultry, housing systems, eggs, contamination, microorganisms. 
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The Effects of  Sugar Beet Pulp Silage on of Cows’ Productivity and Milk Quality 
 
Danguolė Urbšienė 
 

Two trials with Lithuanian Black-and-White cows were carried out on the Experimental farm of the LVA Institute 
of Animal Science to determine the effect of maximum amount of sugar beet pulp silage in the diets of cows on  milk 
yield, the nutritive and technological values of milk. 

 The results from the trials indicated that the average whole milk yield of the cows that had diets containing various 
silages (maize and sugar beet pulp or grass and sugar beet pulp) was, respectively, 15.1 and 0.5 % higher if compared 
with the cows given only homogeneous silage (maize or grass). Partial replacement of maize silage with sugar beet pulp 
silage resulted in higher contents of protein, casein and mineral matter by, respectively, 0.19 (P<0.05), 0.22 (P<0.05) 
and 0.03 % (P<0,05) and 3 % lower content of urea (P<0.05) in the milk of cows. However, partial replacement of grass 
silage and up to 30 % of compound feed with sugar beet pulp silage had no significant influence on the nutritive value 
of milk and its technological properties. Sugar beet pulp silage may be succesfully used in the diets of milking cows as 
partial replacement of maize, grass silage (50-60 %) and of about 30 % of compound feed with no negative influence on 
the composition and technological properties of milk. 

Milk production of cows, milk quality, sugar beet pulp, maize, grass silage. 
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Quality Rate of Different Kinds of Honey  
 
Jūratė Žvirzdinaitė, Elvyra Jarienė, Honorata Danilčenko, Egidija Venskutonienė 

 
Honey is a highly valuable product in human nutrition. As for its healing features honey is usually used to cure 

many diseases it is very important to pay special attention to high quality of this product and its correspondence to the 
requirements of Lithuanian honey standards (LST 1466:1997; ISC 65.140; 67.180.10).  

The main goal of this work was to analyze quality of Lithuanian honey and to evaluate it on the basis of different 
botanical composition and honey-carriing regions of Lithuania. 

The qualitative rate analysis of honey was made in the period of 2003 – 2004 in the laboratory of the Agricultural 
Products Alteration Technology of the Gardening and Horticulture Department, Lithuanian University of Agriculture.  

There were made thorough studies of 24 honey samples taken during different honey carrying seasons in different 
Lithuanian regions. 

The sensual characteristics, of honey such as consistence, colour, scent and flavour were evaluated in 5 points 
system. The main chemical characteristics, of honey such as moisture, inverted sugar, sucrose, diastase activity, total 
acidity and mineral substance quantity were analysed in accordance with Lithuanian Standard LST 1466:1997 “Honey” 
(technical conditions). The statistic method of dispersion analysis was used for research data processing and the rate 
dependence was determined by using the correlation and regression methods. 

Evaluation of chemical qualitative analysis and comparison with LST 1466:1997; ISC 65.140; 67.180.10 “Medus“ 
(technical conditions) brought to the conclusion, that tested honey was of high quality and had all the required 
characteristics. 

Honey, quality indices. 
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Strategic Entrepreneurship: Tendencies and Perspectives 
 
Jonas Andriuščenka 

 
The article analyses one of strategic management development concepts - strategic entrepreneurship. In the beginning of 

the study, the origin of strategic planning, it methodological regulations and possibilities of usage are discussed. Insufficient 
practical usage of strategic planning was revealed, therefore, the need appeared to pass to the new concept of strategic 
management, which presented better standard of organization management. 

The model of strategic management was formed out of different schools’ points of view, but all of them focused on the 
strategy, which was perceived as totality of all the methods allowing the enterprise to realize it long-time objectives. 
According to the present – day comprehension, strategic management – unceasing objective of the enterprise to define it 
aims taking into consideration prospects of the activity within the adaptability to changing conditions, constantly learning 
and looking for competitive excellence. 

The article shows that the next trend of strategic management development – strategic entrepreneurship includes 
peculiarities of strategic planning, strategic management and qualitative management. 

The second part is intended to familiarize with entrepreneurship as an alternative industrial enterprise. It means new 
trends of business, which reveal the advantages of small companies. 

The results of investigation show, that within the large companies intrapreneurship is evolved, which simulates the 
activity of small innovative companies and delegates powers to the broad cycle of personnel. 

The article emphasizes the importance of analysis of small companies and shows that during the last decade small 
companies have become an increasingly significant part of countries’ national economy. The article also focuses on the 
importance of foresight in business. Finally, small intrapreneurship is discussed in the context of today's Lithuania, strategy 
of national enterpreneurship is presented. 

Strategic planning, management, entrepreneurship. 
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The Local Defects and Destruction of Stand Idle Plant Buildings and Problems of Their 
Renovation  
 
Goaras Andriušis, Igoris Cypinas, Valerijus Keras, Milda Motiejaitytė 
 

There is abignumber of stand idle factories, mills, land farms, forestry hydrotechnic constructions in Post – Sovietic 
area and in Lithuania, specifically. These industrial buildings, constructions and equipments are left without 
maintenance and adequate protection. 

This paper presents the results of examination of actual state of these objects at present. Renovation needsand 
posibilities safety resources and possible risk during reconstruction are discussed.  

The possible preconditions for decreasing viability, corrosion of concrete trusses used in unfavourable environment 
and possibilities of futher exploitation are analyzed with respect to the determined defects. 

Concrete, truss, mechanical wear, stress – strain concentration, reliability. 
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Dynamics of Temperature in the Cubicles of Cold Housing Cowshed 
 
Rolandas Bleizgys, Jonas Čėsna, Ernesta Liniauskienė 
 

In Lithuania like in other countries cows are kept in cold cowsheds of light constructions. Warm and clean lair of the 
animal is of particular importance in these cowsheds. This is the most important aspect in the environment of the cow. 
Underestimation of this factor results in disorders in normal activity of cow organism. Investigations have established that 
having changed the temperature in cold housing cowshed from 9.4 0C to 11.6 0C the air inside the cowshed is by 4.3±0.9 
0C warmer and by 4.1±1.1% drier than the air outside the cowshed, while the microclimate has no negative influence on 
animal productivity. On the basis of temperature changes in floor of the cubicles it has been established that cows prefer 
the cubicle with rubber rug to the cubicle with 2 cm thick straw bedding. However, cows result too short in cubicles of the 
both types. In the cubicle with rubber rug cows lie for 8.69±1.09 hours per day, in the cubicle with straw bedding – 
7.50±1.08 hours per day, while they are supposed to lie there for 12 hours per day. In order to create better condition for 
cows’ rest in the experimental cowshed the insulation of cattle lair is recommended by increasing the straw layer from 2 
cm to 10 cm.  

Cattle, cubicle, temperature, rest. 
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Application of Wastewater Distribution Constructions to Increase Anaerobic Hybrid Reactor 
Volume Usage  
 
Midona Dapkienė, Albinas Kusta 
 

Investigation of anaerobic hybrid reactors that treat wastewater in small Lithuanian settlements has established the 
insufficient usage of the equipment volume to be the reason of their inefficient operation. Experimental results obtained 
in industrial objects are not accurate, therefore, hydraulic modeling of anaerobic hybrid reactor was performed. It has 
been established that application of classical distribution construction – central pipe for water supply to the reactor uses 
23% of the equipment volume. In order to improve wastewater mixing and to increase anaerobic reactor volume usage 
coefficient two distribution constructions – supply pipe with cross shape nozzle and hydraulic mixer - have been 
installed in the reservoir and tested.  

The paper presents experimental results indicating that the best usage of the reservoir volume is obtained having 
installed hydraulic mixture. In this case average usage of reservoir volume is 1,4 times better than that when cross shape 
nozzle is used, and 2 times better than that in the case of water supply by central pipe. The dependency of volume usage 
coefficient on the discharge at water distribution by the existing constructions has been established.  

Application of a hydraulic mixture for wastewater distribution in the industrial treatment plants is suggested in 
order to increase volume usage of anaerobic hybrid reactor. Having completed this low cost structural correction, the 
volume usage of anaerobic equipment can increase up to 50%.  

Wastewater treatment, anaerobic hybrid reactor, volume usage. 
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Probability Characteristics of Electrical Energy Receiver Systems with a Certain Number of 
States 
 
Algirdas Didžiulis 
 
        Electrical energy receiver (EER) with a certain (finite) number of states are frequently met in elecrificated 
agricultural objects. These are poultry farms, dairy and meat farms, pig farms. These objects have installed and working 
heating, illumination and irradiation devices, electrical engines with loads slightly changing in the course of work 
process. Work of such EER system has its own pecularities and its probability characteristics are of great importance to 
the calculations of electrical load. 
     The article analyzes probability characteristics of electrical energy receivers with a certain number of states. With 
the help of directed graphs of the states the regularities of electrical loads are proved to follow Markov process, to be 
stationery and described by linear differential equations. The derrived equation shows asymptotic distribution of 
working EER according to Erlang law and enables to calculate one of the main criteria of EER system functioning – 
probability of switching on of any number of EER in the course of technological process. 
      Electrical loadings, electrical receivers, system states.   
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Investigations of the Stability of Vegetable Oils 
 
Maija Strele, Rasma Serzane, Kristine Zihmane, Emilija Gudriniece 
 

In Latvia rapeseed oil is the mostly investigated vegetable oil. There is a line of plants besides rape, from which 
seeds and fruits it is possible to obtain oils for various needs, for example, quince, oil radish, hemp, coriander, caraway, 
garlic, pumpkin, hazel nut, flax, poppy, plum kernel, red clover, grape kernel, hawthorn haw. 

The aim of work – to determine oxidative stability of vegetable oils (obtained in Latvia) and to suggest effective 
antioxidant additives. 

Investigation of oxidative stability of linseed, hempseed, colza and rapeseed oils has been carried out by using 
antioxidants BHT (2.6-ditertbutyl-4-methylphenol), ascorbylpalmitate and ascorbic acid as synergist. Antioxidants are 
added to oils 0.02 % m/m.  

It has been discovered that 0.02 % BHT increases oxidative stability of linseed oil by 1.3 times, rapeseed oil – by 
1.8 times; 0.02 % ascorbylpalmitate increases oxidative stability of colza oil by 1.8 times, linseed oil - by 2.3 times, 
hempseed oil - by 1.8 times; 0.02 % ascorbic acid increases oxidative stability of rapeseed oil by 4 times, colza oil – by 
1.5 times, linseed oil – by 2.9 times, hempseed oil – by 1.5 times.  

Vegetable oils, antioxidants, BHT, ascorbylpalmitate. 
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Electric Frequency Characteristics of Agricultural Products 
 
Rimantas Vėjelis, Audrius Zajančkauskas, Vygantas Petrauskas 

 
During storage and keeping the loss of agricultural products as well as consumption of energy to keep microclimate 

in storage house is perforce. During the storage of agricultural products it is necessary to test their quality in order to 
adjust microclimate control. Such test also requires some time and input costs. A number of methods to test quality of 
storage products is practically used. This article shows the possibility to use nondestructive measurement technique 
such as measure frequency domain characteristics of the biological objects in testing quality of any agricultural 
products. The hodographs of frequency transfer function of apple, potato and carrot are significantly different. That 
means that it is possible to find unique relationships between frequency transfer function and quality parameters of 
agricultural products. 

Frequency domain characteristics, frequency transfer function hodograph, biological objects. 
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Economical Comparison of Some Flat-Plate Solar Collector Parameters 
 
Imants Ziemelis, Juozas Navickas, Uldis Iljins 

 
Solar energy is widely used for drying needs as well as space heating and production of electricity. The practice has 

showed that it is purposeful to use the solar radiation for production of hot domestic water too. In the world this process 
is deeply investigated both theoretically and experimentally. All range of space and domestic water heating systems 
offered by different foreign companies is too much expensive for Latvia present economical and climatic conditions. 
The pay-back time of these systems is 25-30 years and more. The systems operate automatically therefore their 
construction and service are rather complicated. Therefore at Ulbroka Research Centre of Latvia University of 
Agriculture a group of researchers continue studies of this problem in order to work out constructions that are more 
suitable from economic point of view. About 300 m2 of collectors area are installed in Latvia. Efficiency of solar 
domestic water heating systems on a large scale depends on the construction of the system components and fast usage 
of the heated water. The cost of heat energy produced by the system depends on the price of components, efficiency and 
payback time of the system. 

Sun, water, heating, collector, efficiency. 
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Detection of Biodiesel Physical – Chemical Parameters in Diesel Engine 

 
Kristine Zihmane, Ansis Grundulis, Vilnis Gulbis, Emilija Gudriniece   

 
Biodiesel is quickly becoming one of the most popular alternative fuels to replace or supplement petroleum-based 

diesel. Biodiesel is environment friendly fuel for diesel engines.  It is often used as a mixture with diesel, but can also 
be used in its pure form. 

Biodiesel is obtained from vegetable oils such as soy, flax, sunflower, mustard, canola and rapeseed. More and 
more countries lacking their own oil resources are developing this kind of alternative energy and admit that biodiesel is 
equivalent to and even better than fossil diesel. 

Geographical location of the country predicts the kind of vegetable oil. In Latvia rapeseed oil is the most suitable 
vegetable oil used not only for food, but also for technical needs. Rapeseed oil is used in biodiesel production in 
Europe. 

Rapeseed oil methylesters (RME), produced by SIA “Delta Riga” in Naukšēni, and rapeseed oil ethylesters (REE) 
prepared at RTU Faculty of Material Science and Applied Chemistry, as well as mixtures of these esters with fossil 
diesel have been investigated. Rapeseed oil methylesters (RME) is product of transesterification of rapeseed oil with 
methanol, but REE are produced by using ethanol as reagent. Crude glycerol is a by-product of the reaction, and it can 
be used both in chemical industry and for production of pure glycerol.  

The aim of our work was evaluation of the influence of these fuels on engine dynamical (power, torque moment) 
parameters, economical (fuel consumption, fuel specific consumption) parameters and ecological (CO, NOX, SO2) 
parameters. 

The comparative experimental method, including full experimental cycle for each kind of fuel, was used in the 
work. Results of the investigation confirm that different kinds of biodiesel can be effectively used. The use of biodiesel 
instead of fossil fuel considerably improves ecological situation. Biodiesel fuel is environment friendly fuel for diesel 
engines.    

Biodiesel parameters: dynamical, economical, ecological. 
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