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The Critical Period of Weed Competition in Spring Barley and Maize crops 
 
Ona Auškalnienė 
 

Field experiments were conducted at the Lithuanian Institute of Agriculture to investigate critical period of weed 
competition in spring barley and maize crops.  

Annual dicotyledonous weeds dominated in the crops of spring barley and maize.The emergence of weeds in 
spring barley and maize crops depended on the weather conditions, particularly on the amount of rainfall.  

When weeds and barley grew together for 40 days after barley sowing, the reduction in barley grain yield was 
significant. The density of spring barley crops influenced the duration of critical weed – crop competition period. If 
the sowing rate of spring barley was 2 million viable seeds per hectare and NPK fertilization was applied, the critical 
period of weed – crop competition was longer, compared with that in barley crops of higher density. 

Maize was very sensitive to weed competition. The duration of the critical period did not depend on soil and 
crop management practices and lasted for a month from the 2-3 leaf growth stage of maize.  

The duration of the critical period of weed – crop competition was similar in both fields of both crops. More 
significant difference was obtained in competitiveness of the tested crops. Due to the weed competition the grain 
yield of spring barley decreased by 10-15 percent, while maize green material yield – by 2-10 times.  

Spring barley, maize, weeds, competition, critical period. 
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Time and Frequency of Harrowing in Spring Barley Crop 
 
Albinas Auškalnis, Ona Auškalnienė 
 

The efficacy of harrowing on broadleaved weeds at different growth stage of ecologically grown spring barley in 
the field trial was investigated at the Lithuanian Institute of Agriculture in 2001-2002 and in 2005. Spring barley was 
harrowed by flex-tine harrow at pre- emergence, at 3-4 leaves stage and at the beginning of stem elongation. Ten 
days after harrowing pre – emergence in one pass, the total number of weeds decreased by 70 % and by 42 % at 
early milk stage of spring barley. When spring barley was harrowed at pre - emergence and at 3-4 leaves stage, the 
number of weeds decreased by 67 percent. The total number of weeds was lower by 83 percent in early milk stage of 
spring barley after harrowing of spring barley at 3 different growth stages. No statistical difference of spring barley 
grain yield was determined among the treatments.  

Spring barley, harrowing, weeds, flex - tine harrow.  
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The Influence of Reduced Tillage Methods and Crop Residues on Weediness and Yield of 
Agricultural Crops 
 
Gintautas Cesevičius, Virginijus Feiza, Dalia Feizienė 
 

In 2003-2005 at the Lithuanian Institute of Agriculture two field trials were carried out to investigate the 
influence of different tillage intensity in combination with crop residues application on weediness and yield of spring 
barley, spring oil seed rape and winter wheat grown in crop rotation. 

The investigations revealed that during three years of the crop rotation, crop residues determined the increase of 
the number of short-lived weeds by 38 % on average, while the number of weeds decreased on average by 18 %, 
when crop residues had been removed from the field. Different tillage methods had no significant influence on the 
amount of short-lived weeds during crop rotation period. Tillage had significant effect on population of perennial 
weeds. When stubble cultivation and ploughing in autumn and presowing shallow cultivation had been used or when 
chiselling and spraying with herbicide Glyphosate in autumn and presowing shallow cultivation had been applied, 
the amount of perennial weeds reduced, on average, by 77 %. When stubble cultivation and spraying with herbicide 
Glyphosate in autumn and presowing shallow cultivation with rotary tiller had been applied, the amount of perennial 
weeds decreased, on average, by 57 %. When no-tillage, but only spraying with herbicide Glyphosate in autumn and 
direct drilling had been implemented, the amount of perennial weeds decreased, on average, by 56 %. Significant 
increase in the amount of perennial weeds was registered after implementation of direct drilling as compared to 
traditional tillage in stand of spring oil seed rape, spring barley and winter wheat. Fresh-weed weight did not differ 
between the tillage methods used. Crop yield significantly decreased after application of direct drilling. Grain yield 
of s. barley was by 8.5 %, yield of w. wheat by 17 % and yield of s. rape by 15.5 % lower in the treatment with direct 
drilled as compared to other tillage methods investigated. The influence of residues on crop yield was not significant. 
The yield of s. barley started to decline when amount of short-lived weeds reached 25 weeds m2, and perennial ones 
– 12 weeds m2. The yield of spring oil seed rape and winter wheat started to decline when amount of short-lived 
weeds reached 30 and 9 weeds m2, and perennial ones – 19 and 7 weeds m2, respectively.  

Soil tillage, weeds, spring barley, spring rape, spring wheat. 
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Effect of Different Organic Mulches on Annual and Perennial Weed Emergence  
 
Darija Jodaugienė, Rita Pupalienė, Marytė Urbonienė 

 
The aim of this investigation was to evaluate the influence of different mulches and different thickness of mulch 

layer on annual and perennial weed emergence. The two – factor field experiment was carried out in the Pomological 
Garden of the Lithuanian University of Agriculture in 2004. The soil type - Calc(ar)i-Endohypogleyic Luvisol. 

Scheme of the experiment: Factor A – mulches: 1) no mulching; 2) wheat straw; 3) peat; 4) wood chips; 5) grass; 
6) wood chips after storing for 8 years. Factor B – thickness of mulch layer: 1) 5 cm; 2) 10 cm.  

Different organic mulches had stronger influence on the emergence of annual weeds than on the emergence of 
perennial weeds. Mulching of 10 cm thick layer was better to decrease the emergence of annual and perennial weeds 
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than the 5 cm thick mulch layer was. Grass mulching capacitate annual and perennial weed emergence in the second 
part of summer. Organic mulches may become vector of weed seeds in soil. 

Organic mulches, mulching, annual and perennial weeds. 
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The Influence of the Action of the Synthetic Growht Regulators – Stilites on the 
Morphophysiological Peculiarities of the Plants of Salvia viridis L. and Salvia farinacea L. 
 
Regina Malinauskaitė 

 
Studies were carried out at the department of Botany and in the laboratory of the Genetics-Biotechnology of the 

Lithuanian University of Agriculture. The influence of stilites BSB-50, BSB-54 and BSB-55 to the germinability of 
seeds, development and initiation of the flowering of plants Salvia viridis L. and Salvia farinacea L. was 
investigated. The different reaction of the plants to the influence of regulators-stilits was established. All regulators 
under investigation increased the germinability of seeds of Salvia viridis L., while germinability of Salvia farinacea 
L. was increased by the regulators BSB-50 and BSB-54. Stilites rendered influence on the height of plant, 
accumulation of green (overground and underground - roots) and dry masses of both forms of sage. 

In the beginning of flowering of plants Salvia viridis L. accumulated more dry mass under the influence of 
regulators than in the control, while in the case of Salvia farinacea L.– the control version accumulated bigger 
amount of dry mass. This was influenced by the duration of the vegetation of plants before the flowering, since 
stilites initiated flowering Salvia farinacea L. and did not influence Salvia viridis L. The earliest flowering – on the 
80 th day of vegetation – was observed in the plants of Salvia farinacea L. under the influence of stilites BSB-54. 

Sage, growth regulators, growth, beginning of flowering.  
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Weed control by Soil Tillage and Catch Crop 
 
Aušra Marcinkevičienė, Vaclovas Bogužas 
 

Effect of soil tillage systems and different catch crops (Trifolium pratense L., Lolium multiflorum Lam., Sinapis 
alba L., Brassica napus L., Raphanus sativus L.) on weed infestation in cereals was investigated in conventional, 
sustainable and organic farming systems in 1983-2001. In conventional farming system stubble cultivation with 
retained straw (2.5-6.0 Mg ha-1) or farm-yard manure (40 Mg ha-1), to compare with later autumn ploughing without 
stubble cultivation and herbicide application, weed infestation in cereal crop rotation (winter wheat, barley, oats) 
decreased by 58.0-71.4 %. Italian ryegrass, reseeded in main crops in spring, effectively smothered weeds, but 
stimulated spreading of couch - grass (Elytrigia repens). Both stubble cultivation and herbicide application on 
stubble significantly decreased weed infestation. Brassicaceous catch crops for fodder and for green manure had 
similar effect. In sustainable agriculture shallow catch crops and manure incorporation with rotary cultivator in 



 5 

spring, compared to deep ploughing in autumn, increased air dry biomass of weeds. Weed infestation in barley did 
not increase in sprayed with roundup soil, compared to deep ploughing in autumn, except red clover and Italian 
ryegrass. Incorporation of red clover and Italian ryegrass catch crops in autumn was more effective. In organic 
agriculture shallow incorporation of catch crops and manure with rotary cultivator in spring, compared to deep 
ploughing in autumn, increased air dry biomass of perennial weeds from 2.4 to 7.6 times, while shallow ploughing in 
spring had no influence or significantly reduced weeds. 

Soil tillage, catch crops, manure, weed, cereals. 
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The Effect of Catch Crops on Cereals Grown on Light Soils in Organic Farming System  
 
Teresė Laimutė Nedzinskienė 
 

Over 1997-2002 at the Voke Branch of the Lithuanian Institute of Agriculture on the light soils the influence of 
intermediate plants for green manure was investigated. Main intermediate plants for green manure were: fodder and 
blue sideral lupines, oil radishes, white mustard, and spring rape. In addition, winter rye was grown after black 
fallow and fallow, fertilized with 40 t ha-1 armyard manure. It was established, that 40 t ha-1 of farmyard manure 
increased winter rye yield by 37.3 %, green manure of lupines – by 31.3 % and green manure of cruciterae crops – 
by 21.7-24.2 % as compared with that of the yield after black fallow. 

The influence of oil radishes, as after crop, grown for green mass and green manure on the following year’s 
barley yield was also investigated. It was established that the average barley grain yield increase accounted for 18.8 
kg, when 1 ton of oil radishes for green manure was ploughed down. However, when 29.5 t ha-1 of oil radishes for 
green manure was ploughed down, the barley grain yield increase made up 0.47 t ha-1.  

Plants for green manure, winter rye, spring barley. 
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Weed Seed Getting into Grain According to Spring Barley Maturity Stage  
 
Vytautas Pilipavičius 
 

The trials were carried out in the period of 1997 - 1999 at the Research station of the Lithuanian University of 
Agriculture in the crop of spring barley ‘Roland’. In the course of spring barley maturing, the amount of poured out 
weed seeds increased and, respectively, decreased the number of weed seeds that could get into grain. The objective 
of the trial was spring barley agrophytocenoses. The aim of the trial was to investigate the getting of weed seed into 
spring barley grain in accordance to their harvesting in dough and hard stages of maturity. In the period of spring 
barley ripening from dough till hard stages of maturity, the lower amount of weed seeds and their admixtures got 
into threshed grains. Statistically reliable negative linear dependencies were established between the number of weed 
seeds getting into the grains and stage of spring barley maturity r = - 0.74* (P = 0.04), between weed seed biomass 
getting into the grains and stage of spring barley maturity r = - 0.81** (P = 0.01), and between weed seed number 
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getting into the grains and their biomass r = - 0.95** (P < 0.01). Lower amount of weed seeds getting into grains, 
later harvesting of spring barley predetermined more intensive natural weed seed rain in the crop. This regularity 
motivates the necessity of not late spring barley harvesting not only because of frequently experienced grain losses 
but also because of weed seed spreading limitation.  

Spring barley, stage of maturity, weediness, seeds. 
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Agrochemical Methods for Detoxication of Soddy-Podzolic Sandy Clay Loam Soils, 
Contaminated with Copper and Zinc 
 
Alexander Tsyganov, Igor Vildflush, Marina Shagytova 
 

In the north-western part of the Republic of Belarus the field trials with artificially created backgrounds of different 
contamination levels by heavy metals (copper and zinc) were for the first time carried out on soddy-podzolic soils in 
1996-2000. The effect on soil and yield production of spring wheat, spring triticale, potatoes and pea-oats mixture was 
investigated. It was revealed that for soils, contaminated with Cu and Zn, the most efficient method of detoxication was 
to use double lime rate for soil liming according to HA (hydrolytic acidity), or to make the combination of liming at one 
rate according to HA and additional application of manure 50 t ha-1.  

The following crop sequences according to accumulation of heavy metals for maximum admissible levels have 
been established: 1) for copper - pea-oats mixture < spring wheat < potatoes < spring triticale, and 2) for zinc - potatoes 
< spring wheat < spring triticale < pea-oats mixture.  

On the soils with high level of Cu contamination it is recommended to grow pea-oats mixture, potato, spring 
triticale and wheat, as these crops do not tend to accumulate this element in their fruit parts. On the soils with high level 
of Zn contamination growing of pea-oats mixture and spring wheat is recommended, while the soil has to be limed in 
double lime rate according to HA or the combination of liming at one rate according to HA and 50 t ha-1 of manure 
should be added. These both methods are suitable for soil detoxication for potato growing. 

Copper, zinc, soil contamination, detoxication. 
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The Analysis of Competitiveness of the Lithuanian Food Sector in Accordance with Systematic 
Evaluation Model 
 
Valentinas Dubinas 
 

The article deals with changes in the environment of a national state economical policy (its strategic dimensions) 
and main challenges to it. The State has to formulate and implement a consolidated economical policy, which 
responds to the pressure and opportunities delivered by aggressive and dynamic external environment. Crucial role is 
to be played by principles and measures of strategic management. The main task is to establish an effective chain of 
strategic management comprising state, research and development and competitive clusters, and to guarantee proper 
conditions for the inclusion of local clusters into global production, distribution and R & D networks. 

The term „competitiveness“ is frequently used in discussions of performance at the level of state, or at the level 
of enterprise. The questions of competitiveness of products in ordinary sector are researched undersold. The article 
proposes concrete formulae for evaluation of competitiveness in consideration of market initiate, market master 
intensity and investment change. 

The material may be used for consideration of investments programs and determination of the main priorities for 
state budget distribution. 

Competitiveness, evaluation, food sector, indicators. 
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The Wage Development in Lithuanian Agricultural Sector and Present Topicolities  
 
Feliksas Klupšas 
 

Having applied the results of the economical literature analysis and having evaluated the wage systems in the 
country enterprises and farmer’s farms, the article substantiates and estimates the development of the wages in 
Lithuanian agricultural sector during various historical periods, the present topicalities and the ways of the solutions of 
existing problems. In Lithuania, during the period between wars the size of the wages in agricultural sector depended 
upon the time spent at work, the amount of the carried out work, worker’s responsibilities on farm, gender, country 
economical situation, etc. 

During the Soviet times, the national regulation in the field of work payment encompassed wage planning and 
rate setting, regulation of activity order and functions of the institutes regulating work payment and legal work 
payment. The primary work payment means were used for the amount of the carried out work, the work time 
according to the fixed tariff rates and official wage scale as well as for the extra pay to machine-operators in 
agriculture for qualification, continuity of service, etc. The supplementary work payment means were used for the 
works carried out in time and qualitatively.  

At present, the payment for the work in agricultural sector does not ensure the correspondence to the input of 
every agricultural employee when striving for enterprise or farmer’s aims. Therefore objective work estimation 
criteria and the detailed analysis of work are necessary. 

Wage, farmer, hired labourer, kolkhoz, state farm. 
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Administration of the European Union Milk Quota System in Lithuania 
 
Liudas Mažylis, Kristina Karbonskytė, Jovita Tirvienė  
 

 The paper presents analytical review of milk quota system, main milk market regulation instrument of the 
European Union with focus on specific features of administration of this system in Lithuania. System of production 
quotas in milk sector that was implemented in 1984 and is in force until 2015, is based on penalties for exceeding 
quotas and thus enables to coordinate supply and demand and ensures sufficient and stable incomes for milk 
producers.  

 According to European legal acts, milk quota system has been used in Lithuania since 2003-2004. Management 
of this sector has moved to the supranational level with new political, legal and administrative consequences. In the 
article, functions of the National Payment Agency, institution distributing quotas and administering additional 
payment for exceeding quota, also functions of agricultural departments of municipalities as well as functions of 
other actors of the system distributing quotas for producers are analyzed.  

 Administration of milk quotas in Lithuania is more complicated compared with the quota systems for other 
agricultural products. Its implementation has become a typical example when Lithuanian agricultural policy, more 
based on market liberalization than supporting agricultural sector, has to take principles of common agricultural 
policy of the European Union and to create integrated administration and control system to meet the requirements for 
accounting data bases of the farms, and to implement measures of agricultural market regulation at the same time.  

Milk quotas, administration, European Commission, National Payment Agency. 
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Agrarian Policy Formation and its Performance Estimation 
 
Oleg Skydan 
 

Agrarian policy is an important component of social and economic policy in the countries with varying political 
structures and economic systems. A great complex of reasons and circumstances has an impact on the state of 
agrarian sector in economy. Some of them have roots directly in agriculture, others are external with respect to it. 
Their correlation and the extent to which social and economic productivity of agrarian policy is affected by are not 
virtually being studied yet. The appropriate studies could help outline the ways and mechanisms of agrarian sector 
revival more fully and exhaustively. 

The paper presents the main сoncept and groups of parameters of agrarian policy efficiency. The necessity of the 
new agrarian policy development and its implementation on principles of holistic approach has been substantiated. 
The new mode of thought on some controversial problems have been stated. The possibility of applying the rating 
estimation system aimed at the measurement and comparative analysis of the agrarian sector growth in regions have 
been considered. 

Agrarian policy, food security, efficiency. 
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The Influence of Calcium Ions on Cadmium Ions Mobility in Soil 
 
Nomeda Sabiene 
 
 Cd is one of the most toxic as well as mobile heavy metals. The Cd mobility in soil depends on the equilibrium 
of adsorption-desorption processes which are related with various factors. For those processes cation exchange 
sorption is of great importance. Ca is abundant element in the soil and it participates in the cation exchange 
processes extremely actively. 
 The aim of this work was to investigate Ca influence on Cd adsorption-desorption processes as well as on Cd 
mobility in the soils of various texture. 
 Research was carried out in the simulated systems of soil, Cd(NO3)2 solution and Ca(NO3)2 solution. Cd 
concentration (8 and 40 mg/kg) and Ca concentration (10-40 g/kg) as well as constant ionic strength and acidity (pH 
8) in the systems were controlled.  
 Results of the research showed that increasing Ca concentration in the system decreased Cd adsorption on the 
soil solid phase in all cases. When Cd concentration was increased the Ca influence on Cd adsorption decreased as 
well as on the mobility increase was greater in the clay to compare with that in sandy soil.  
 Cd desorption from the clay soil increased while it almost unchanged from the sandy soil under the influence of 
increasing Ca amount. 
 Generally, Ca ions increase Cd mobility in the soil, but extent of this influence depends on soil cation sorption 
features and cation exchange capacity, influenced by soil texture. Therefore, soil liming due increased Ca amount 
may result in the increased mobility of cadmium and other heavy metals but, eventually, heavy metal mobility 
depends on the formation of insoluble compounds as well as on the equilibrium of adsorption-desorption under the 
influence of liming.  

Cadmium, calcium, Sorption, soil texture, cation exchange. 
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