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Mapping of the Cf-6 Tomato Leaf Mould Resistance Locus Using SSR Markers 
 
Zoya Grushetskaya, Valentina Lemesh, Valentina Poliksenova, Lubov Khotyleva 

 
The tomato leaf mould, or cladosporiosis, caused by fungus Cladosporium fulvum Cke., is considered to be one of the 

most harmful diseases for the greenhouse tomato cultures in the world. The Cf-6 gene of tomato conferring resistance to 
the Belarus population of the leaf mould was mapped to the chromosomal region, located 2.2 and 3.4 cM apart from the 
microsatellite markers, SSR128 and SSR48, respectively. It was demonstrated that the Cf-6gene, like the Cf-2/Cf-5 cluster, 
was located on the short arm of tomato chromosome 6. However, Cf-6 differed from these genes concerning 
phytopathology and molecular characteristics. Based on the Cf-2 gene sequence, a molecular marker, 2-2C, capable of 
identification of the Cf-6, Cf-2, and Cf-5 loci, was constructed. 

Tomato, resistance, cladosporiosis, race, Cf-6, mapping, SSR Markers 
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Identification of Flax Genotypes Using RAPD and SSR Markers 
 
Valentina Lemesh  
 

RAPD and SSR analyses were applied to detect genetic variation in the flax collection accessions. The accessions of 
different geographical origin (Belarus, Lithuania, Poland, Russia, the Netherlands, France, Canada, the USA) were used for 
SSR analysis. The cluster analysis allowed the distinction of all the analysed cultivars. They were divided into two groups of 
fiber flax and linseed type though this division was characterized by low bootstrap values, with genetic distances among fiber 
flax cultivars being much less as compared to that among linseed cultivars. Fiber flax cultivars were subdivided into two sub-
clusters. One of them consisted of some cultivars of West European breeding, such as Laura and Belinka, as well as of 
Lithuanian cultivars Baltuciai. Another sub-cluster contained ancient and modern cultivars of Belarussian breeding. All these 
facts indicate that the breeding methods, used at present in fiber flax cultivars, result in the reduction in genetic diversity. A 
similar tendency is not observed among linseed cultivars. On the other hand, RAPD locus variability, detected in modern fiber 
flax cultivars, is moderate. Judging by the share of the fixed recessive RAPD loci in fiber flax cultivars released in various 
years, no evidence of genetic erosion has been found over the 80-year period of carrying out breeding programs in the Belarus 
area. 

Flax, Linum usitatissimum L.,RAPD, SSR, polymorphism. 
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A Consideration of Auxin Physiological Analogues Affecting the Seed Yield and Quality of 
Oilseed Rape (Brassica napus L.) 
 
Leonida Novickienė, Laimutė Miliuvienė, Virgilija Gavelienė, Lina Pakalniškytė, Irena Brazauskienė,  
Bronislava Butkutė, Eglė Petraitienė 

 

The aim of presented work is to compare the growth, development, seed quality and yield of winter oilseed rape linear 
varieties ‘Accord’, ‘Casino’ and hybrid ‘Kasimir’ and to study the effect of auxin physiological analogues on these 
parameters. Data summary stated that auxin physiological analogues – compound TA-12 (417 g ha-1) and TA-14 (370 g 
ha-1) showed positive effect on rape cold acclimation – preparation for wintering, wintering, plant growth and development 
in spring, increased siliquae formation on the terminal and lateral branches. Under the effect of compound TA-12 seed 
yield of variety ‘Accord’ increased by 0.40 t ha-1, − TA-14 – 0.38 t ha-1, the control yield 2.42 t ha-1; seed yield of rape 
variety ‘Casino’ increased respectively by 0.45 t ha-1 and by 0.64 t ha-1, the control yield being 3,53 t ha-1; seed yield of 
hybrid ‘Kasimir’ increased respectively by 0.42 and 0.67 t ha-1, the control yield – 3.47 t ha-1. Seed quality is an important 
parameter. Tested compounds did not significantly change the quantity of crude fat and crude protein. Though, the 
dynamics of fat in ripened ‘Kasimir’ seeds showed that compounds TA-12 and TA-14 had a considerable effect on crude 
fat concentration in the seeds of siliquae of lateral branches. Thus, by applying auxin physiological analogues the stable 
seed yield with insignificant quality improvement was obtained. 

Rape, compounds TA-12 and TA-14, yield and quality. 
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Possibilities to Simulate Productivity of Spring Barley Using Model DSSAT v4 
 
Virmantas Povilaitis, Sigitas Lazauskas, Pavelas Duchovskis 
 

The purpose of this study was to evaluate the possibilities of model DSSAT v4.0.2.0 to simulate the main agronomic 
parameters of spring barley. The model was tested using the results of experiments conducted in 1990 and 1991 at the 
Lithuanian Institute of Agriculture on light loam soil. Spring barley varieties (Roland, Aidas, Auksiniai 3) were grown 
under two levels of inputs intensity (with and without mineral fertilizers and pesticides for plant protection) and two seed 
rates (3.0 and 4.5 millions seed per ha-1). The meteorological conditions were to optimum for barley growth in 1990 and 
less favourable in 1991. The model input was supplied with actual values of soil properties of the experimental site which 
were typical for Middle Lithuania – the most productive area of spring barley. Meteorological daily data was observed in 
the Dotnuva meteorology station, close to experiment fields. The model DSSAT v4.0.2.0 relatively well simulated the 
number of days from sowing till grain maturity, and number of productive stems per m-2. The grain yield simulation was 
satisfactory in the season with sufficient rainfall, and less accurate in dry season. The highest difference between simulated 
and experimental data was found for one grain weight. There is a need for further studies aimed at reducing of the 
inadequacy between the simulated values and actual experimental data, with special focus on interaction between spring 
barley varieties and site specific soil properties.  

Spring barley, biomass, grain yield, model DSSAT v4. 
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Influence of Shading Means on Norway Spruce (Picea abies (L.) H. Karst.) Seedlings 
 
Jonas Račinskas, Saulius Grybas 

 
The investigation was carried out at forest nursery of Siauliai state forest enterprise. Influence of shading means, such 

as wooden shields, tunnel nets and masking nets as well as agrocover on growth, development, quality and preservation, 
yield from 1 ha of Norway spruce (Picea abies (L.) H. Karst.) seedlings was investigated. Economic efficiency of shading 
means applied after seeding and application of roundup was evaluated. 

Agrocover was determined to have the strongest stimulating effect on growth and development of seedlings. Under the 
influence of agrocover, the increase of height, diameter of basal part of the roots, weight (needles, shoots, roots), number 
and length of lateral shoots, number and length of needles, number of first lateral roots, length of basal root, number of 
lateral buds, number of seedlings with lateral shoots and lateral buds were bigger in comparison with the control data. 

The biggest number of germinated seeds and survivor seedlings was observed in the variant of shading with agrocover. 
Use of agrocover also resulted in the best output of seedlings from 1 ha, the next best result was in the variant of shading 
with tunnel net. The biggest additional income was obtained having used agrocover, less income resulted from shading 
with tunnel net. Wooden shields and masking net were not economically efficient. 

Use of agrocover is advisable both after seeding and application of roundup. 
Shading means, Norway spruce seedlings. 
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Activity of Photosynthetic Apparatus of Spring Barley (Hordeum vulgare L.) under Fluctuating 
Environmental Conditions 
 
Jana Repkova, Marian Brestic 
 

During plant vegetation its light environment exhibits large changes in both intensity and spectral quality. For cereal 
crop species such as rice, wheat and barley, acclimation of photosynthesis to the light depends on the intensity of incident 
sunlight and restriction of sunlight by the canopy with assumption of changes in photosynthetic properties of lower leaves 
in shade conditions. At midday, irradiance values at the top of the canopy achieve approximately 1200 µmol·m-2·s-1, 

whereas at lower leaves they reach less than 100 µmol·m-2·s-1. Results show that periods of full sunlight cause the stomatal 
closure and decrease net photosynthesis rate of exposed inner-canopy and shade leaves comparing with non-exposed 
inner-canopy leaves. Delay of the first phase of OJIP curve and decrease of maximal fluorescence for leaves acclimated to 
low light showe that efficiency of photochemical reactions droppe in response to a loss of fluorescence yield. Daily 
progress of photochemical and nonphotochemical processes records inhibition effect of high light and increasing portion 
of inactive reaction centers in exposed inner-canopy and shade leaves. Sensitivity of leaves is influenced by position of 
leaves inside the canopy and their acclimation to different light regime.  

Barley, photosynthesis, acclimation, light, fluorescence. 
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Leaf – Feed Fertilizers Effect on Sugar Beet Yield and Quality 
 
Kęstutis Romaneckas, Regina Romaneckienė 
 

The investigations were carried out on the light loam soil in the Experimental station of Lithuanian University of 
Agriculture in 2004-2006. The soil reaction was slightly alkaline or neutral with a lot of phosphorus and some potassium. 
The aim of the trial was to investigate influence of commonly used Lithuanian leaf-feed fertilizers on sugar beet yield, 
quality of roots, and to determine economical efficiency of leaf-feed fertilizers. Field trial was designed according to the 
following scheme: 1. no additional fertilization (control variant); 2. Delfan (1,5 l ha-1); 3. Tradecorp AZ (0,5 kg ha-1); 4. 
Kemira ferticare (2 kg ha-1) + Tradebor (1,5 l ha-1); 5. Atgaiva – 1 (40 l ha-1); 6. Atgaiva – 2 (70 l ha-1).  

According to the results of investigations, onetime leaf-feed fertilization had not regular and significant influence on 
sugar beet yield and quality. Use of leaf-feed fertilizers was economically unprofitable because fertilizer Tradecorp AZ 

gave minimal positive economical effect of 57,63 Lt ha-1 only. 
Sugar beet, leaf-feed fertilizers, yield, quality, economical effect. 
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Germination Dynamics of Species in Non-Sowed Soil and in Different Density Spring Barley 
Crop 

 
Regina Romaneckienė, Vytautas Pilipavičius, Kęstutis Romaneckas, Inga Aliukonienė 
 

In 2004-2006 the investigations were carried out at the Experimental station of the Lithuanian University of 
Agriculture. The aim of the field experiment was to investigate the germination dynamics of various species of weeds in 
spring barley crop of different density and non-sowed soil. The object of investigation – agrophytocenosis of spring barley 
(Hordeum vulgare L.) by variety ‘Aura’ and weeds in barley crop. In spring barley crop annual weeds dominated in the 
stage of milk maturity. They covered approximately 90% of all weeds, when perennial ones covered 10% in the thinnest 
2.7 mln. ha-1 (120 kg ha-1) crop of spring barley. Spring barley crop density increase till 6.2 mln. ha-1 (280 kg ha-1) 
decreased the number of annual weeds to 88%, which were substituted by perennial weeds that covered about 12% of crop 
weediness, except in 2006 when in the thinnest crop of spring barley 2.7 mln. ha-1 (120 kg ha-1) perennial weeds covered 
just 0.8%. The dynamics of various weed species was established in stationary plots of 0.25 m2, arranged by chequerwise 
method. The measurements were executed every 10-14 days. The germination of weeds was observed in non-sowed soil in 
4 plots of 0.25 m2 as well. At the beginning of spring barley vegetation weeds sprouted the most intensively and that 
accorded their biological properties. Weeds sprouted intensively in the stage of crop tillering and the intensity of weeds 
germination progressively decreased in the stage of stem elongation because of internal and interspecific competitive 
options. Germination decreased significantly in later stages of crop development. The germination of weeds in the stages 
of stem elongation, heading, milk maturity and hard maturity pointed up the interspecific competitive ability. In the 
tillering-heading growth stages of spring barley the germination of fat-hen and common chickweed was the most intensive 
and numerous. Cleavers, wall speedwells, treacle mustards, shepherd’s-purses and wild mustards sprouted intensively but 
were not so numerous in this period. In later stages of spring barley development the germination of black bindweeds, 
perennial sow thistles and creeping thistles intensified. Germination of all weed species decreased during barley 
development and crop density increase.  

Crop of spring barley, non-sowed soil, weeds, species composition, germination. 
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On Fertilization Rates of the Sugar Beets Grown for Bio-Ethanol Production 

 
Albinas Šiuliauskas, Vytautas Liakas, Elena Liakienė, Vytautas Rauckis, Virgilijus Paltanavičius 
 
 

Over the period of 2002 – 2004 at the Experimental Station of the Lithuanian University of Agriculture (LUA) 
(Kaunas region) and over the period of 2005 – 2007 in Eiriškes (Panevėžys region) the trials on sugar beetroot fertilization 
ratios were carried out in order to determine the possible yields. Varieties comparison data obtained from the trials carried 
out in Kaunas Plant Varieties Research Station was assessed. The soil at the experimental Station in Kaunas region was 
Calci – Epihypogleic Luvisols IDg8-k (LVg-p-w-cc). Soil texture – medium loam. Exchangeable soil acidity – pHkcl 7.0–
7.2, humus – 2.2–2.5%. Phosphorus content 165–173, potassium content 119–174 mg kg-1. The soil at the experimental 
site in Panevėžys region was Endocalcari-Endohypogleyic Cambisols (CMg-p-w-can). The soil metathesis acidity – pHkcl 
7.4–7.6, humus – 2.4–2.8%. Over the period of 2002 – 2004 sugar beet variety ‘Anna’ was used in the trials, whereas, over 
the period 2005 – 2007 – variety ‘Belmonte’. Trial data revealed that in the cases without limitation for sugar beetroot 
quality such as alpha aminonitrogens, amount of natrium and potassium in the roots, the fertilization ratios in comparison 
with the ratios determined for the plants grown for sugar production might be increased two and more times. Over 2002 – 
2004 the maximum fertilization rate – N200P150K300 resulted in sugar beetroot yield increase by 30.5–41.8 t ha-1 if 
compared with not fertilized variant and optimum fertilization rate N80P60K120 was determined for the sugar beetroots 
grown for sugar production. Data for 2005 – 2007 indicated that in the years favourable for sugar beetroot growth the 
efficacy of the maximum fertilization rate was even higher. In the variants of the maximum fertilization N200P80K190 the 
yields were by 20 t ha-1 higher than in the variants fertilized with N80P80K190. Although under the influence of higher 
fertilization rates the saccharinity of the sugar beetroots decreased significantly, the sugar content in this variant was by 
1.97–3.78 t ha-1 higher. The expediency of the sugar beetroot growing for bio-ethanol is proven by the yields 67.0–87.8 t 
ha-1 or sugar output in Kaunas Plant Varieties Research Station. 

Bio-ethanol, sugar beetroot, fertilization ratios. 

 
Albinas ŠIULIAUSKAS. Dr. habil. in Biomedical Sciences, Prof. Emeritus. Department of Plant Growing and Animal Husbandry, 
Agronomy faculty, Lithuanian University of Agriculture. Address: Studentų 11, LT-53067 Akademija, Kaunas distr. Tel. (+370 37) 75 22 26, 
el-mail: albinas.siuliauskas@gmail.com. 
Vytautas LIAKAS. Doctor in Biomedical Sciences, Assoc. Prof. Department of Plant Growing and Animal Husbandry, Agronomy 
faculty, Lithuanian University of Agriculture. Address: Studentų 11, LT-53067 Akademija, Kaunas distr. Tel. (+370 37) 75 22 26, el-
mail: vytautas.liakas@gmail.com. 
Elena LIAKIENĖ. Junior researcher. Park of Agricultural Science and Technologies, Lithuanian University of Agriculture. Address: 
Universiteto 8a, LT-53067 Akademija, Kaunas distr. Tel. (+370 37) 75 22 26, el-mail: elena.liakiene@gmail.com. 
Vytautas RAUCKIS. Doctor in Biomedical Sciences. Park of Agricultural Science and Technologies, Lithuanian University of 
Agriculture. Address: Universiteto 8a, LT-53067 Akademija, Kaunas distr. Tel. (+370 37) 75 22 26, el-mail: mtp@lzuu.lt. 
Virgilijus PALTANAVIČIUS. Doctor in Biomedical Sciences. Department of Plant Growing and Animal Husbandry, Agronomy 
faculty, Lithuanian University of Agriculture. Address: Studentų 11, LT-53067 Akademija, Kaunas distr. Tel. (+370 37) 75 22 26, el-
mail: virgis@arvi.lt. 
 

 
ISSN 1648 – 116X LUA RESEARCH PAPERS. 2009. Nr. 82 (35) 

BIOMEDICAL SCIENCES 
 

Fiber Flax High Quality Cultivars Identification by Stem Proteins Fingerprinting 

Vladimir Titok, Svetlana Kubrak, Viktor Leontiev, Svetlana Yurenkova 

Study on fiber flax stem proteins during ontogenesis by the methods of electrophosesis, ion-exchange liquid 
chromatography and chromatomass-spectrometry has made it possible to obtain new information on genotypic features of 
the protein composition and structural functional organization in plant cell walls related to the quality parameters of bast 
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fiber. Genotypes characterized by a unique set of protein components have been revealed and polypeptides, absent in 
cultivars with low quality of flax fiber, have been detected detected.  

Fiber flax, stem proteins, electrophoresis, mass-spectrometry. 
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The Effect of Differential Fertilization on Winter Wheat Growth and Harvest Formation 

 
Tatjana Tranavičienė, Ilona Vagusevičienė, Algirdas Sliesaravičius, Akvilė Urbonavičiūtė 

 
The experiments were performed in the Experimental station of the Lithuanian University of Agriculture during 2006–

2007. The influence of nitrogen rates on winter wheat development, photosynthetic productivity and grain harvest was 
evaluated. The tests were performed with the following two varieties of Lithuanian winter wheat: ‘Ada’, having very good 
baking peculiarities, and ‘Seda’, having satisfactory baking peculiarities. It was established, that higher rates of 
nitrogenous fertilizers positively affected the balance between growth and development and the photosynthetic 
productivity of both species. In the BBCH 34–39 stage (stem elongation), photosynthetic productivity of wheat variety 
‘Ada’ was by 43 % higher, when fertilizing with N150, in comparison with reference treatment (N90). Meanwhile, wheat 
variety ‘Seda’ was influenced by nitrogenous fertilizers not in such a great extent. Grain harvests in the cultivated species 
interrelate with the rates of nitrogenous fertilizers and photosynthetic productivity. 

Winter wheat, nitrogen, photosynthetic productivity. 
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Ecological Variability of Oil and Protein Content in Flaxseed 

Svetlana Vakula, Viktor Leontiev, Lidiya Koren, Vladimir Titok 

 
Total amount and variability of content of oil and protein in seeds of 25 flax cultivars were studied during two years of 

quite contrasting environmental conditions. Seed composition depended on growing conditions of the year. High 
temperatures in the period of maturation reduced the oil content and increased the protein level in flaxseed. Contents of oil 
and protein in seeds correlated inversely. Bivariate histogram that fit distribution of oil and protein in the samples was 
bimodal, with two tops for protein content distribution. Variation of the investigated traits was under impact of 
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environmental conditions and genetic factors and their interaction. Intravarietal variability of flaxseed cultivars was higher 
for the oil content and intervarietal one seemed to be higher for protein concentration in seeds. 

Flaxseed, oil, protein, variation.  
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Application of Chlorophyll Fluorescence for Screening Wheat (Triticum aestivum L.) Genotype 
Susceptibility to Drought and High Temperature  
 
Marek Zivcak, Marian Brestic, Katarina Olsovska 
 

Drought, often accompanied by high temperature, represents one of main constraints for plant production over the 
world. Breeding for better drought tolerance is relatively difficult and it needs some helpful methods, which could make 
this breeding process more rapid and efficient. One of very promising methods is rapid measurement of chlorophyll 
fluorescence and its analysis by JIP-test. Therefore, this technique was applied to consider its ability to record the 
differences in sensitivity of genotypes to abiotic stresses. In our experiments with two different genotypes of winter wheat 
(Triticum aestivum L.) we assessed the influence of drought and high temperature on PS II efficiency was assessed. 
Differences among genotypes in sensitivity of PS II to comparable water deficit in leaves were observed. Although classic 
florescence parameter as FV/FM was less sensitive up to the strong water deficit, especially in more tolerant genotype, some 
other parameters like performance index (PIABS) better reflected level of drought stress and appeared much more useful for 
sensing of drought tolerance. Heat stress induced by temperatures over 40 °C strongly affected primary photosynthetic 
processes as showed by substantial decrease of maximum quantum efficiency of photochemistry (FV/FM) and substantial 
increase of minimal fluorescence F0, which indicated qualitative changes in light harvesting system. Leaves of the 
observed genotypes exposed to border temperature (40 °C) showed different sensitivity of photosystem II as shown by 
measured parameters. Thanks to its rapidity and sensitivity, the method of fast chlorophyll fluorescence measurement 
appears very promising for screening of genotypes for improved tolerance to drought and high temperature.   

Wheat, drought stress, heat stress, chlorophyll fluorescence. 

 
Marek ZIVCAK. Ph.D., Department of Plant Physiology, Slovak Agricultural University. Address: Slovak Agricultural University, Tr. 
A. Hlinku 2, 949 76, Nitra, Slovakia. Tel: +421 37 6414 821; e-mail: marek.zivcak@uniag.sk 
Marian BRESTIC. D.Sc., Associated professor, Department of Plant Physiology, Slovak Agricultural University. Address: Slovak 
Agricultural University, Tr. A. Hlinku 2, 949 76, Nitra, Slovakia. Tel: +421 37 6414 821; e-mail: marian.brestic@uniag.sk 
Katarina OLSOVSKA. Ph.D., Department of Plant Physiology, Slovak Agricultural University. Address: Slovak Agricultural 
University, Tr. A. Hlinku 2, 949 76, Nitra, Slovakia. Tel: +421 37 6414 821; e-mail: katarina.olsovska@uniag.sk 
 
 

ISSN 1648 – 116X LUA RESEARCH PAPERS. 2009. 82 (35) 
TECHNOLOGY SCIENCES 

 
Groundwater Modeling with different Modeling Software  
 
Eimantas Dargenis, Albinas Kusta, Žydrūnas Vyčius  
 

The number of groundwater seepage development and modern technologies improvement problems is gradually 
increasing. Approximate hydraulic, hydro mechanical or EHDA groundwater seepage calculation and simulation methods 
can hardly solve them. 

Solution of these problems require of large possibilities as well as methodologies that provide exact results. Only up – 
to – dated simulation programs (in the field of computerized groundwater seepage) which are constantly improved can 
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meet those requirements. Calculations are based on digital methods of differential equation, which describes a 
groundwater movement model. Programs of computerized groundwater seepage are able to evaluate all determining 
factors and to give an exact result. 

This article presents an estimation of groundwater seepage simulation programs such as PLAFI, MODFLOW, 
FEFLOW, MIKE, GEOSLOPE (in consideration of Lithuanian situation) and introduces evaluation methodologies. The 
authors conclude that computerized program of groundwater seepage PLAFI is acceptable for solving small-scale tasks in 
Lithuania. 
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Thermo-physical Properties of Unbent Clay Samples 
 
Dalia Kasperiūnaitė, Feliksas Mikuckis, Juozas Navickas  

 
The dependence of the density of unbent clay samples on the technology of their production – extruding pressure and 

absolute humidity of forming mass – has been investigated in the article. The article also deals with the problems of the 
dependence of samples pressed using 40 MPa, extruding pressure and water vapour absorption capability on the absolute 
humidity of samples forming mass, as well as the dependence of heat conductivity of the samples on the absolute humidity 
of these samples during the period of the investigation. 

It has been established that when the humidity of forming mass increases, the density of samples also grows, reaches 
maximum and then declines. When extruding pressure increases, density reaches maximum the humidity of forming mass 
being smaller. When samples are dried the maximum of density is observed at lessened humidity of forming mass. 

Heat conductivity also depends on the humidity of forming mass because the density of samples, and, in our opinion, 
the form of pores depends on this parameter. When absolute humidity of samples increases heat conductivity also 
increases. When extruding pressure is 40 MPa, heat conductivity depends on the humidity of forming mass, absolute 
humidity of samples being the same. This dependence is not linear. Heat conductivity of dry samples increases, reaches 
maximum and lessens. When extruding pressure is constant and absolute humidity of forming mass changes, the 
coefficient of friction immovability changes too. Therefore clay particles transfer from the state of larger potential energy 
to less one saltatorily. The following model of heat transfer is being proposed: the main principle in heat transfer is heat 
transmission from one particle to another, vapour heat transmission and water vapour diffusion. 

Applying the model of linear regression it has been established that absolute humidity of a sample, extruded by 40 
MPa pressure, is more significant than absolute humidity of forming mass. 

While investigating absorption properties of clay samples the dependence of absorption capacity of the samples 
extruded by 40 MPa pressure on the humidity of forming mass has been established. The dependence of absorption 
capacity on above-mentioned parameters can be explained by the dependence of the density of samples material and 
formed capillary and pore forms on the humidity of forming mass. Absorption capacity lessens in the period of time. The 
largest capacity of absorption is during the first 24 hours. At the end of measurements (after seven days) absorption 
capacity changes slightly and vanishes because of the saturation of water vapour in pores and capillaries. 

Density of clay, heat conductivity, absorption capacity. 
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Analysis Results of Drainage Systems State Examination in Lithuania 
 
Liudas Kinčius, Alma Pocienė, Feliksas Mikuckis, Skirmantas Pocius 
 

The most productive farming lands are drained lands in Lithuania. There are 2.6 million ha of land in the Republic of 
Lithuania drained by drainage systems. The value of the entire land reclamation infrastructure amounts to approximately 
22 milliard Lt. Yearly investments for drained land and reclamation constructions maintenance and repair cannot ensure 
the normal functioning of reclamation systems. If we want to cope with future food requirements, it will be unavoidable to 
rehabilitate the existing drainage systems. There are not enough funds for renovation of all reclamation systems; therefore, 
the allocation of money has to be grounded economically. This task can be solved having the effective system for 
evaluation of drained lands and reclamation constructions. 

The article considers the results of the analysis and estimations of the technical state of land reclamation systems and 
constructions as well as drained lands from the agricultural viewpoint. The results of estimations of land reclamation 
systems and constructions carried out in 2006 resulted in finding of drained land unsuitable for agricultural activity, 
preparation of offers on their transformation to other lands and defining the volume of the repair, reconstruction and write-
off of land reclamation constructions. 

Longevity and capacity of drainage systems depend, on a large scale, on duly revelation of the reasons of damage of 
land reclamation systems and constructions of drainage systems. According to the evaluation results of 2006, there are 
220.153 thousand ha of reclaimed land of bad state in Lithuania. It occupies approximately 8.5% of the whole drained 
area. Herewith 77 % of drained lands are waterlogged, 7% is forested, 7% of farming lands turned into marsh, 9 % was left 
for building purposes and less than 1 % was planted with forests. It is offered to exclude 35.39 thousand ha of drained 
lands of bad state from the account.  

Aim of the research is to evaluate and analyse the state of drainage systems in Lithuania. Inventory data is an 
important tool for planning new land reclamation systems or performing evaluation of land reclamation constructions. 

Drained land, estimation of the state, damage of drainage. 
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Historical Aspects of Formation of the Spatial System of Agrarian Plantations of Rural 
Landscape 
 
Romualdas Misius, Jurgis Bučas 

 
In the historical development of the formation of the Lithuanian rural landscape the changes were affected by the 

natural conditions, agricultural tools, technique and technology, political, economical and social factors, and agrarian 
reforms. The factors of social and agrarian reforms have changed the forms of the agrarian landscape essentially. As the 
agrarian structures were changing together with the network of settlements and roads, the structure of the agrarian 
plantings was also changing. The distinctive spatial systems of the agrarian plantings were formed in each period of the 
changes and they used to pick up the most vital elements from the previous system in order to adapt them to the new 
conditions. When the general soil melioration was done, the historical development of the formation of agrarian plantings, 
the continuity of their types and forms was not taken into account, as well as the planting traditions and adaptation 
possibilities. 

The article analyzes the historical development of the spatial system of agrarian plantings in the Lithuanian rural 
landscape, the change of its components, and continuity of the types and forms of agrarian plantings with regard to the 
historical types of rural landscape. Traditions of the spatial system of agrarian plantings and their components formation 
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have been determined; the possibilities of their use in the ecological melioration of agrarian landscape, optimization of the 
spatial structure of the rural landscape with the help of the agrarian plantings, and recovering its ecological stability, visual 
quality, esthetic attractiveness and national distinctiveness are suggested. 

Types of agrarian plantings, forms, spatial system, historical continuity. 
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Geometrical Accuracy of Orthophoto Maps Developed on the Base of Ultra-Light Aircraft 
Imaging 
 
Gintautas Mozgeris, Alfredas Galaunė, Donatas Jonikavičius 
 
 

This paper introduces orthophoto maps that have been developed using aerial images grabbed from ultra-light aircraft. 
Two variants of flying altitude: (i) 1600 m, corresponding to 50 cm pixel size of digital aerial images and (ii) 900 m, or 30 
cm pixel size and four technological solutions to develop the orthophoto maps are discussed: (i) information collected 
during the aerial photography only is used, (ii) field-premarked and surveyed ground control points are used additionally, 
(iii) digital elevation model developed using information available from topographic maps M1:10000 is used in aerial 
triangulation and orthorectification and (iv) ground control points and external digital elevation model are additionally 
used together. Geometrical accuracy of the orthophoto maps created has been evaluated. The root mean square error in 
positioning of clearly identifiable objects on the image as compared with the same objects on orthophotographic map 
ORT10LT tends to decrease if auxiliary information is used from 5.53 m down to 2.82 m, however just on open areas. 
Lowering the flying altitude from 1600 down to 900 m and using minimal amount of ground control points result in 
significant decreasing of root mean square error down to 1.39 m. Using of ground control points has been found to remove 
the bias. The general conclusion has been made that the photomaps developed using materials of ultra-light aircraft based 
on 1600 m flying altitude aerial photography suit for solving tasks of conventional stand-wise forest inventory. 

Forest inventory, aerial photography, ultra-light aircraft, photomap, geometrical accuracy. 
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