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EFFECT OF NAPHTHALENE ON SPRING BARLEY GERMINATION AND AMOUNT OF
GREEN MASS

Karolina Barcéauskaité

Lithuanian Research Centre of Agriculture and Forestry, Institute of Agriculture,
doctoral student, Lithuania

Romas Mazeika
Lithuanian Research Centre of Agriculture and Forestry, Institute of Agriculture, doctor, Lithuania

Nowadays, a lot of attention is paid to waste treatment. It is very important to choose an appropriate
municipal waste treatment method. Composting of organic waste represents an important and well
established part of waste management in Europe. About 9.3x10° tonnes of compost and digestate are
produced per year in the European Union member states and most of it is applied to agricultural soil [1].
Compost is useful in ecosystems as well - for erosion control, land and stream reclamation, wetland
construction, and as landfill cover. On the other hand, depending on the origin, the compost produced may
contain not only nutrients but also pollutants, such as heavy metals and persistent organic pollutants (POP)
[2,3].The aim of this study was to investigate compost as nutrients and source of contamination for soil and
plants and to evaluate naphthalene influence for spring barley germination and green mass. The experiment
was carried out at Institute of Agriculture, Lithuanian Research Centre for Agriculture and Forestry. To
evaluate nutrients levels in composts was chosen to determine N, P, K and organic matter content. To know
the level of contamination in composts were investigated amount of persistent organic pollutants (PAHs
and PCBs). Scientific studies have established that the highest contamination is related to the composts
produced from sewage sludge [4]. The least toxic are composts produced from plant residues, for example,
green waste, however, their fertiliser value is not high [5]. To evaluate the effect of naphthalene on spring
barley germination and amount of green mass, phytotoxicity experiment was used. In the experiment, the
soil was mixed with green waste compost according to nitrogen recommendations 170 t/ha and additionally
added (eight different doses) polycyclic aromatic hydrocarbon — naphthalene. The germination of plants
and the amount of plant green mass on the 28th day of growth were investigated. Germination results on
the 5" day after sowing showed that germination of spring barley decreased immediately when naphthalene
concentrations reach 25 mg/kg in growing medium. After that the plant adapts, and on the 10" day after
sowing barleys germination decreased only in the variants which had 100 mg/kg or higher naphthalene
concentrations.
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FABA BEAN YIELD IN ORGANIC AND CONVENTIONAL GROWING SYSTEM
Katrina Bernande
Latvia University of Agriculture, Faculty of Agriculture, master student, Latvia
Zinta Gaile
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Nowadays field bean (Vicia faba L.) has been grown worldwide as an alternative protein source, but in
some places it was known as the main source of food and feed long before. It differs in many variations
and it is grown for various purposes. However, differences of cultivar traits for growing in conventional
and organic systems are a little known in Latvia.

Field trials were carried out at the Institute of Agricultural Resources and Economics (AREI) Stende
Research centre in 2016. The growing season was warmer, if compared with long-term average data. Plenty
of precipitation was observed occasionally in the beginning of season, but it stabilised afterwards. Four
cultivars of V. faba var. minor ‘Olga’, ‘Fuego’, ‘Granit’ and ‘Lielplatone’ (factor A) were sown at the
density of 55 germinable seeds per m? in fields of conventional and organic growing systems (factor B).
Unlike organic field, where the field was harrowed and crop rotation was taken into consideration, a full
set of field management was supported in the field in conventional system including use of macro and micro
mineral fertilizers, herbicide, insecticides, fungicides; to speed up plant ripening also desiccant was used.
Yield calculation was based on actual area of experimental plots, yield purity and moisture; 1000 seed
weight (TSW) was detected using standard method, but crude protein content — using Infratec Analyser
1241. Data was processed using two-factor analysis of variance.

In conventional system, cultivar ‘Fuego’ (8.65 t ha™*) provided the highest yield, the lowest — ‘Granit’ (6.28
t hal). Yields in organic system were considerably lower (‘Lielplatone’ gave 4.83 t ha'! and ‘Olga’ — 3.38
t hat). Significant disparity in average yields obtained in each growing system was observed (on average
in conventional system 7.21 t ha*, but in organic — 4.13 t ha'). The cause of low yields in organic system
could not be the lack of potential of the field bean plants as the average yield (4.13 t ha't) is still higher than
the statistical average in Latvia in 2016 (3.2 t ha't). These tendencies have been noticed also in France [2].
However, comparing average yields per both systems, significant differences were not found (p>0.05)
between yields of cultivars ‘Olga’, ‘Fuego’ and ‘Lielplatone’; however average yield of cultivar ‘Granit’
was significantly lower. Significantly higher values of TSW were obtained in conventional system for all
cultivars, the highest for ‘Fuego’ (622.52 g in conventional system; 537.55 g — in organic). Cultivar
‘Lielplatone’ showed the lowest TSW in both systems (420.98 g in conventional system; 389.90 g — in
organic). It is obvious that all parameters of field beans based on straight agronomic influence (yield, TSW)
were greatly affected by growing system as it was observed also in other research [1]. Crude protein (CP)
content varied from 28% to 32% and was the only parameter from evaluated which average values were
not significantly (p = 0.34) different depending on growing system (30.03% — in conventional system;
29.59% — in organic system). Used cultivar influenced CP content significantly (p = 0.003), and the highest
CP content in both systems was observed in the seed of cultivar ‘Lielplatone’.
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PHOSPHORUS ACCUMULATION IN SOILS UNDER DIFFERENT TILLAGE SYSTEMS
Ainis Daumanis
Latvia University of Agriculture, Faculty of Agriculture, undergraduate, Latvia
llze Vircava
Latvia University of Agriculture / Soil and Plant Sciences institute director, Dr. geol., Latvia

Soil erosion reduction and efficient fertilizer use is one of the cornerstones of the good agricultural practice.
Realization of principles for sustainable agriculture and soil erosion minimization achievement, which
soften agriculture negative ecological impacts and promote farm incomes, is possible with conservation
tillage [1]. Whereas main reasons for the rational use of fertilizer phosphorous (P) are the following:
produced from non-renewable mineral resources; surface waters eutrophication; P deficit in soils [3]. Our
study is aimed to understand (P) accumulation processes and its resources in soils where different tillage
systems were used. The tasks are to identify main phosphorous forms in soil and determine phosphorous
fixation by different tillage systems in long-term field experiment. Samples for analyses will be collected
in long-term experimental field of Latvia University of Agriculture study and research farm ”Péterlauki”,
where economic and environmental aspects of conventional and reduced tillage systems are studied since
2009. Location of the study site was selected for the following reasons: P deficit in soil, sensitive
environmental area, and long-term field experiments including reduced and conventional tillage systems.
The regional importance of this study is optimization of P fertilizer usage provided with knowledge about
soil P resources and correct P test method application [2]. This part of a current study is devoted to literature
analysis to find out correct and applicable research methods to determine organic and inorganic soil P and
plant available P compounds. Samadi (2003) in their study about P forms distribution in calcareous soils of
Western Australia showed widely used methods for inorganic P form identification for e.g. x-ray
diffraction, scanning microscope and microprobe analysis [3]. These are basic identification methods for
crystalline solids, but P deficit mentioned in K&lli et al., 2008, in arable soils in the Baltics and also badly
crystallized P phases in soil suggest sample fractionation/separation to identify low quantities of inorganic
P phases [4]. Although comparative study of many methods showed that Olsen’s method is the best to
determine the available P concentration in plant [5, 6, 7]. Discussion about different aspects of soil
phosphorous determination methods will be presented.
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EFFECT OF DOUBLE INOCULATION ON PROTEIN CONTENT OF PEAS
Lasma Freimane
Latvia University of Agriculture, Faculty of Agriculture, undergraduate student, Latvia
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Legumes are important plant both for feed and food because of protein content [1]. In Latvia since 2010
area where legumes were grown is increased eleven times from 2.7 thousand ha in 2010 till 31.6 thousand
ha in 2015 [2]. In scale of Latvia there is no research about the effect of double inoculation with Rhizobium
leguminosarum and mycorrhizal fungi on protein content of pea. The aim of research is to evaluate the
effect of Rhizobium leguminosarum and mycorrhiza preparation on the protein content in peas.

Research was carried out during vegetation season 2015 and 2016. Pot and field experiments were carried
out. Field trials were set up at the experimental field of Institute of Soil and Plant Sciences (2015) with
sowing density 50 seeds per square meter and at Study and Research Farm “P&terlauki” of the Latvia
University of Agriculture (2016) with sowing density 90 seeds per square meter. Vegetation pot
experiments were established in vegetation pots (volume 5.7 litres) with 5 seeds per pot. In vegetation
season 2015 investigated cultivars were ‘Retrija’ and ‘H-91-14-43 (both in vegetation pots and on open
field), in 2016 cultivars ‘Retrija’ and ‘H-91-14-43” sown in vegetation pots, but on open field — ‘Bruno’
and ‘Ingrid’. Trial consist of six variants (each variant have four repetition) — pea seeds inoculated with
Rhizobium leguminosarum strain No. 23, seeds inoculated with Rhizobium leguminosarum strain No. 407,
seeds inoculated with Rhizobium leguminosarum strain No. 23 and mycorrhizal fungi produced by Ltd
Symbiom (the Czech Republic), seeds inoculated with Rhizobium leguminosarum strain No. 407 and
mycorrhizal fungi, pea seeds inoculated only with mycorrhizal fungi and control variant (pea seeds without
inoculation of Rhizobium leguminosarum and mycorrhizal fungi). Mycorrhizal fungi incorporated into the
soil before sowing. Protein content is evaluated during pea blossoming and in mature seeds after vegetation.
Protein content determined by Kjeldahl method [LVS EN 1SO 8968-1:2014].

Obtained results showed that protein content significantly depended on growing season, variety and trial
type. In flowering stage of 2015 cultivar ‘Retrija’ had in average 18 % higher protein content in comparison
with ‘H-91-14-43". At the same at ontogenesis stage of 2016 the results were opposite. Significantly higher
protein content was observed in field grown peas (on average 33 %). The highest protein content in seeds
in both experimental years was detected in cultivar ‘Retrija’ (230.5 - 265.6 g kg?), the lowest in cultivar
‘Ingrid’ (2016) (177.4 - 189.9 g kg™?). It was found out that protein content in peas does not differ
significantly between plants which seeds were inoculated before sown with Rhizobium leguminosarum and
plants which were inoculated both with Rhizobium leguminosarum and mycorrhizal fungi. In experiments
of 2015 it was found that double inoculation combination of mycorrhiza preparation and Rhizobium
leguminosarum strain N0.407 increases protein content in peas.
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SOIL PHYSICAL PROPERTIES AND FERTILISER RECOMMENDATIONS
Elvis Gailums
Latvia University of Agriculture, Faculty of Agriculture, undergraduate student, Latvia
Aldis Karklins
Latvia University of Agriculture, Dr. habil. agr., Professor, Latvia

Intensive crop growing technologies rely on fertiliser use. High yield levels, appropriate yield quality and
economic benefits is possible to reach only by using both — organic and mineral fertilisers, because crops’
plant nutrient requirements exceed potential soil nutrient supply. Notwithstanding the above-mentioned
practical aspects, environmental consequences should be one of the most important when technologies are
chosen and decisions are made (Laegreid et. al, 1999).

Nitrogen is the most complicated nutrient because soil supply is usually insufficient for high yield
production, nitrogen compounds in soil are highly dynamic, and environmental consequences are
undesirable. Therefore, nitrogen management in the cropping systems is one of the important topics for
many researchers. A group of researchers at the Faculty of Agriculture deals with the research regarding
mineral nitrogen dynamics in soil. The aim of the study is to set up the agronomically sound and
environmentally safe application rates of nitrogen containing fertilisers for the main crops taking into
consideration soil conditions. My research focused on investigation of soil physical properties, which might
influence mobility of nitrogen compounds. The research was performed in several places of Latvia to cover
soils” diversity: in Peterlauki, Saldus, Vecauce and Lielberze. The main parameters under investigation are
soil morphological description, soil texture, soil organic matter content, soil structure and water resistance
of structural aggregates, bulk density, porosity, near saturated water conductivity, water-holding capacity.
These parameters were examined for soil surface layers (0 — 20 cm) and subsoil layers. Soil sampling was
done from experimental plots (polygons) where mineral nitrogen monitoring was done and crop yield was
accounted at the end of vegetation.

The above-mentioned parameters are responsible for water movement in soil. Due to the biological
transformations, part of nitrogen in soil is converted to a highly mobile — nitrate form. There are no risks
for its losses during vegetation because plants consume nitrates and transpiration exceeds infiltration of
precipitations. However, high amount of nitrates in early spring or after harvesting of crops may cause drain
water or ground water pollution due to the leaching (high precipitation and low evaporation rate of water,
lack of nitrogen consumers). Therefore in soils where water infiltration rate is higher, nitrogen application
rates should be relatively smaller compared with soils having better water holding capacity. Alternatively,
nitrogen application should be performed in several treatments (Roy et. al., 2006).

For practical use and recommendations for farmers, it is important to develop relatively simple parameters,
which could be used for predicting of soils’ water infiltration rate and water holding capacity, because the
direct measurements are time consuming and specific equipment is necessary. Our task is to find some
suitable algorithms where these indicators are derived from the common soil properties, e.g. soil texture,
structure, organic matter content, which normally are known for soil in every field.
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THE LATGALE MELON CLONING IN VITRO AND ACCLIMATIZATION
Janis Halzovs

Latvia University of Agriculture, Institute of Soil and Plant Sciences, Faculty of Agriculture,
undergraduate student, Latvia

Laila Dubova
Latvia University of Agriculture, Institute of Soil and Plant Sciences, Mg.agr., Latvia

Melon Cucumis melo L. is an important horticultural crop [2]. To contribute to melon growth in Latvia, it
is necesseray to provide proper planting material. Valuable genetic material of Latvia’s melons has been
obtained from Pure Horticultural Research Centre [1]. The obtained genetic material was propagated in
vitro from seeds eight times in Plant Tissue Laboratory of the University of Latvia.

Latgales melon lines 4(3) and 14 were introduced from seeds in Murashige and Skoog medium with 30 g
L sucrose and 8.5 g L agar. The pH level of all media were adjusted to 6.2 before autoclaving.

Melon seeds were sterilized for 3 minutes in 96% ethanol and then sterilized for 15 minutes in 5% NaClIO,
and rinsed 3 times with sterile distilled water. The seeds were germinated in growing dishes with 50 mL
Murashige and Skoog medium in fitochamber with 16 h photoperiod under cool — white fluorescent lights,
2500 Ix, temperature 24 & 2 °C. Cultivar seeds by 21 day incubation on Murashige and Skoog medium were
extracted by removing the seed coat. Plants are cloned eight times from May to December. This method is
important for reproduction of genetically homogenous clones [2].

Melon clonesare planted in vegetation pots. Pots contained sterilized turf, pH level 6.5. The plantlets placed
on temperature 24 + 2 °C in a culture room at 16 h photoperiod under cool — white fluorescent lights, 2500
Ix with 95% humidity for 7 weeks. By acclimatization plantlets were transplanted on bigger vegetation pots
and cultivated in greenhouse.

Line 14 of Latgale melon showed the best results of Latgales melon line 4(3), 6 of 30 seeds germinated by
seed coat removing in vitro. The Latgale melon line 4(3) seeds germinated 2 of 30 seeds. The Latgale
melons reproduce 232 clones by eight cloning times (116 cones of one line) and clones reproduced the roots
without auxins and cytokinins added to the culture medium. The Latgale melon 115 clones of 14 line and
116 clones of 4(3) line in seven weeks’ period of acclimatization gradually died. These acclimatization
conditions where plants are placed not similar in vitro conditions and air humidity did not provide
progressive acclimatization.

More research is needed to develop methodology of melon acclimatization ex vitro.
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Highbush blueberry cultivation is becoming popular for Latvia’s farmers. Sometimes establishment of
commercial plantations is problematic due to unsuitable soil properties for their growth. Highbush
blueberries (Vaccinium corymbosum L.) are perennial and are able to grow without replanting for almost
50 years. In Latvia blueberries are cultivated in fen peat soils and mineral soils. The last one sometimes has
problematic situation due to the high pH. It is supposed that soil reaction suitable for blubbery cultivation
is around pH KCI 4.5 [1].

Farmers use several methods for soil pH lowering: additions of acid sphagnum peat in plant root layer (0 —
40 cm) is the most popular [2]. Our idea is to use materials, which could produce the acid reaction products
and lower soil pH. Some of them are acid forming mineral fertilisers: ammonium sulphate, ammonium
nitrate, urea. Others — sulphuric acid used as additive to irrigation water, specific soil additivesasaluminium
sulphate and iron sulphate [3].

The preliminary task of our research was the investigation of soil properties of the farm “Gulbji”, where
commercial establishment of blueberry plantation is planned. Soil samples from farm premises were taken
and model greenhouse experiments in 5 kg pots were performed. Soil was mixed with above mentioned
additives and composted in 15 — 18°C temperature with soil moisture about 50% of field capacity. Regularly
soil pH and plant nutrient availability will be tested. During summer field experiments will be proceeded
in farm conditions, where blueberry seedlings in modified soil will be planted.

Different soil additives may change the fertility status of soil, e.g. soil nutrient availability, especially for
phosphorous [4]. Therefore monitoring of available phosphorous in plants will be done during all
experimental time. Nitrogen nutrition also might be changed; therefore it will also be under examination

[5].
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Strawberries are one of the berries that can adapt to almost any growing conditions, provided that they meet
the appropriate cultivation methods [1]. Consequently, there is a wide range of research on strawberry
growing technologies, their application, as well as strawberry importance in today's society. There is still
research going on regarding the ways to improve the quality of strawberries and increase their productivity,
and new varieties are developed with the appropriate requirements, e.g., berry firmness, resistance against
diseases [2]. Not all varieties of strawberries can grow in the climatic conditions different from those in the
country of the cultivars’ origin, therefore it is important to evaluate new strawberry varieties, which are
offered to Latvian farmers in Latvian conditions. Evaluation of new strawberry cultivars will also allow to
understand how cost-effective is growing them in Latvian farms.

The aim of this study is to evaluate the new short day Netherlands strawberry cultivars in Latvian agro-
climatic conditions and evaluate their suitability for cultivation in Latvia.

The trial was arranged in 2015 in Pure in the open field. Strawberries were planted in 2015, April 24, in
rows with 1.0 m x 0.3 m distances. Plant phenological development, winter hardiness, yield, fruit quality
and susceptibility to pests and diseases were evaluated. Cold stored A+ grade plants were imported from
the Netherlands and they were planted on the flat field in rows with planting density 3.3 plant m. Cultivars
‘Flair’, ‘Fleurette’, ‘Felicita’, ‘Felicia’, ‘Susette’, and ‘Honeoye’ as control were included in the
investigation. These cultivars were evaluated in two years (2015-2016).

The earliest berry ripening was observed for cultivar 'Flair'; it was similar to the control cultivar 'Honeoye'.
'Felicita' and 'Fleurette' would also be suitable for cultivation in Latvian conditions, however, they have
only a medium resistance to diseases. An interesting variety for late berry ripening time could be 'Susette’,
but the proper application of plant protection means that it will be of great importance for obtaining a good
harvest of it because of low disease hardiness.

Further investigations are necessary to recommend growing of the tested cultivars across all Latvia,
especially on winter hardiness of cultivars.
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Wheat is the main grain crop, with the biggest proportion in crop rotation in Latvia. In such conditions, the
risk of wheat diseases including wheat crown rot is increased. Wheat crown root rot could be caused by
several pathogens with possibility of complex infection. Precise identification of pathogens usually is not
possible in the field; therefore, laboratory methods are necessary — isolation of pathogens, characteristic of
morphological properties and molecular-genetic methods for identification of species. Most common wheat
crown root rot causal agents in Latvia are Fusarium spp. and Oculimacula spp. [1]. Many studies have
proved economic importance of these pathogens [3].

Importance of genus Fusarium depending on climate is variable in different geographical regions.
Symptoms of Fusarium spp. are brown blotches, which take various shapes on the wheat stems and
browning of the internodes [4]. Fusarium spp. on the medium abundantly form mycelium and characteristic
spores, but color of mycelium and medium differ - in most cases yellow, white with pink or orange shade,
pink, and red colors were seen.

Most often, F. culmorum (2-33%), and Gibberella avenacea (1-13%) (previous F. avenaceum) are the main
causal agents of disease, but other species of Fusarium also have been found. Most harmful causal agent
Gibberella zeae (previously known as F. graminearum) is found only in few cases in Latvia [1].

Fungi from genus Oculimacula are the second most widespread causal agent group of wheat crown rot.
Oculimacula spp. is acknowledged worldwide as one of the most harmful pathogen species. Symptoms of
Oculimacula are typical eye-shaped spots on the lower internodes, which in case of severe infection might
be the reason of lodging [4]. Pure cultures of O. yallundae differed in colour and texture of colonies and
growing rates. Colours of colonies were essentially different — started from light yellow and till brown, but
most of colonies were light or dark grey. Mostly mycelium of O. yallundae was fluty, but in some cases,
prostrate. Incidence of Oculimacula spp. in Latvia are 1-35%, but there are no data about distribution of
0. acuformis and O. yallundae in total proportion of these pathogens [1, 2].
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The importance as well as the growth areas of winter wheat (Triticum aestivum L.) is increasing. Currently,
the quality of winter wheat is a topical subject, because most of the wheat growers wish to grow it, and
processors offer higher quality grains that are suitable for food [1]. Lately, different innovations for winter
wheat growing agrotechnics have become actual. There is a tendency to simplify the cultivation process
using minimal tillage and short plant rotation (one or two crops) or continuous wheat sowings [2, 3]. The
aim of the present research is to evaluate wheat grain quality indicators depending on soil tillage method
and crop rotation.

Field experiments were carried out at the Study and Research Farm “Peterlauki” of the Latvia University
of Agriculture (LLU) in the years 2015 and 2016. The winter wheat cultivar ‘Zentos’ was studied. Grain
quality indicators were studied depending on two factors: pre-crop (wheat, oilseed rape, and field beans),
and tillage method (traditional soil tillage with ploughing at the depth of 22—-24 cm, and reduced soil tillage
with disc harrowing up to the depth of 10 cm). Grain analyses were carried out at the Grain and Seed
Research Laboratory of LLU.

The results of grain analyses from the two-year experiments differed considerably. The analyses suggest
that the quality of grains was affected not only by the studied factors but also by the meteorological
conditions. In 2015, the quality of grains was poor in all variants irrespective of soil tillage method and pre-
crop, because there were only few sunny days and the meteorological conditions were not suitable for the
formation of protein. In 2016, the best results were achieved in the trials with traditional ploughing and the
faba beans and oilseed rape as pre-crops (differences between both pre-crops were not significant). After
faba beans and oilseed rape as pre-crops, wheat grain quality indicators were as follows: Zeleny index —
61.8 and 57.2, the content of protein — 14.6% and 15.2%, and the content of gluten — 29.4% and 28.7%
respectively. The falling number in both variants was very low due to the heavy logging of wheat that year.
The research suggests that meteorological conditions were the most important factor influencing the quality
of wheat grains, also the pre-crop had a significant impact on grain quality indicators, and field beans and
oilseed rape were recognized as the best pre-crops for wheat.
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Field bean (Viciafaba) is an important protein source for animal feed, as well as for human consumption.
The values ranged from 18% to 41% for protein content [1]. In 2015 the area of sown faba bean was 25.9
thousand hectares. Faba bean is very sensitive to the soil moisture content during the whole vegetation
season but especially in early growing stages until the start of the seed germination they need 120% water
of the seed weight [2]. Being a legume, faba bean is a nitrogen-fixing plant [3]. Traditional soil tillage is
soil surface turning around using plough. Reduced tillage can be ascribed on all soil treatment methods
(shallow, deep reduced tillage) which are less intensive comparing to traditional ones. The main goal of
this trial was to explain the traditional and the reduced tillage impact on faba bean yield formation process.
Field trials were carried out at the Study and Research Farm “Pé&terlauki” of the Latvia University of
Agriculture. Trials were arranged for two years, in 2015 and 2016. One factor trial was established: soil
tillage (1- ploughing; 2- reduced tillage). Variety ‘Laura’ has been used in trial. Sowing rate 45 germinate
able seeds per 1 m?, experimental field area 0.25 ha. Before harvesting faba bean examples were taken from
0.5 m? area. Seed yield and content of protein were determined.

The highest average seed yield was obtained using reduced tillage 5.45 t hat. Under ploughing variant
average seed yield was 5.41 t ha, but significant difference was found between the years and applied soil
tillage system. Growing season of 2015 for field bean was with lower rain level than long-term average on
farm, especially during the first growing stages and bean filling stage to harvest (whole season hydro-
thermal coefficient HTC = 1.0),which means that on average moisture is provided sufficiently. In 2016
whole growing season HTC = 1.3, which results in higher average yield (5.51 t ha'') comparing to 2015
where seed yield was 5.35 t hal. The temperature on average was suitable for field bean growing. The
average protein content in seeds was higher in 2016 (30.85%) comparing to 2015 (26.44%). The equal
protein content was in 2015 below the both applied soil tillage methods (26.44%). Similar data has been
obtained in 2016 protein content in seeds below traditional tillage 31.00% and 30.70% below reduced
tillage no significant difference between tillage methods.

Faba bean yield and quality have been affected by meteorological conditions such as temperature, soil
moisture during the vegetation period. No significant difference has been found between applied soil tillage
types on two years average yield quantity.
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Plant grafting is one of the best methods of the vegetative type of breeding. One of the main reasons for
that is the fact that during the process of cultivation of seedlings from the seeds, their form features do not
remain, because of their genetic heterozygosity [1, 2]. According to the research, there are two main
different periods during which the green plant engraftments of the Guelder Rose are involved in the process
of rooting in natural conditions of the Western steppe of Ukraine. The research also explores the influence
of the growth stimulator (the indole-3-acetic acid — IAA).

One-year sprouts with the length of 10-15 cm were prepared on the special plantations. The plant
engraftments were immersed into the water solutions of IAA to the depth of 2 cm. These plant engraftments
were planted angle wise 90 ° to a depth of 2-3 cm into a cold hotbed for which the substrate included river
sand (4-5 cm) placed above the soil with a feeding area of 10-15 cm?. It is worth to consider that this soil
and substrate were much watered before the planting.

With a raising of the IAA concentration from 50 to 150 mg-1" and the duration of the immersion from 4 to 12
hrs., the dynamics of the plant engraftments’ rooting during the period of the intensive grow of the sprouts in
its length may be characterized as stable high. During the maximal exposition and higher concentration of the
IAA, the one can observe a significant increase in the number of roots of the first type (from 3 14.3*2°to 15.9*17
pcs), the diameter of the roots (from 15.9*!# to 14.8*!>cm), the length of the longest root (from 17.2*!° to
18.8*!%cm), and a weight of the root system of the plant engraftment in a air-dry condition (from 496 to 521
mg). It is worth considering that for all plant engraftments, which were prepared during the period of the
woodiness of the sprouts using the maximal exposition and higher concentration of the IAA, some important
changes were observed too. For example, a substantive increase in the number of roots of the first type (from
3 15.1%1% 10 19.5*! pcs), the diameter of the roots (from 14.1*!# to 18.8*!% cm), the length of the longest root
(from 15.0%! to 15.3*"cm), and a weight of the root system of the plant engraftment in a air-dry condition
(from 511 to 573 mg) are visible. Therefore, it means that IAA has a significant influence on the process of
rooting. The maximal weight of the root system in a air-dry condition is intrinsic for the plant engraftments
grown with a maximal exposition and concentration of the IAA (50 and 150 mg-1") during the period of
woodiness of the sprouts — 511 and 573 mg. In comparison, the maximal results of the length of the longest
root are intrinsic only for Guelder Rose engraftments, which were prepared during the period of the intensive
grow of the sprouts in its length with all concentrations of IAA and exposition durations.

According to the results of our research, the optimal indicators of the morphological characteristic for the
roots systems are the 150 mg-1" concentration of the IAA is 150 mg-1"! and the 12 hrs. exposition duration
for the plant engraftments, which were prepared during the period of the woodiness of the sprouts.
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Field beans (Vicia faba var. minor) is very suitable crop for greening in cereal-based crop rotations. The
area of field beans in Latvia has increased almost 10 times since 2012. The most important property of
Rhizobium bacteria (RB) is N-fixation [1]. RB is used for seed treatment of leguminous crops with the aim
to promote crop development and yield increase. The most important issue, when inoculating seed with
Rhizobium bacteria, is their survival on seed until planting it. Bad survival of bacteria is limiting the
potential for nodulation by elite strains, nitrogen fixation and yield [2]. The aim of this research was to
evaluate effect of field beans’ seed treatment with Rhizobium leguminosarum strain 407 on yield of seven
cultivars.

Field experiment was arranged at LLU RSF “Péterlauki” (56° 32" N and 23° 43’ E) in 2016. Two factors
were researched: factor A — seed treatment: Al — without inoculation (RB0); A2 — seed inoculation before
sowing with Rhizobium leguminosarum strain 407 (RB1) which was obtained many years ago in the same
research farm; factor B1 — B7: seven beans’ cultivars: Laura; Boxer; Isabell; Fuego; Fanfare; Taifun;
Vertigo. Soil at the field was well-cultivated Endocalcaric Abruptic Luvisol, silt loam. Yield was detected
directly combining the whole plot, but yield structure elements were detected from sample sheets (10 plants
per every plot were analysed). Crude protein content (CP, %) was detected using Infratec Analizer 1241,
but 1000 seed weight (TSW, g) and volume weight (VW, g L) — using standard methods. For data
processing analysis of variance was used. Temperature and moisture conditions were suitable for beans’
yield formation in 2016.

Average bean yield was 7.44 t ha? in variant RBO, and 7.30 t ha! — in variant RB1. Inoculation with
Rhizobium leguminosarum strain 407 did not ensure average per seven cultivars yield increase (p = 0.12;
Table).

Field beans’ yield, yield components and quality parameters at “Péeterlauki”, 2016

Inoculation | Yield, Pods per | Seeds per | Seeds per VW,
variants t hat plant i plant P pod P Tsw, g | CP.% gL?
RB-0 7.44 13.6 45.2 3.32 563.83 | 31.0 787.7
RB-1 7.30 15.9 51.5 3.28 582.28 |30.9 785.8
p-value 0.12 <0.001 <0.001 p=0.52 <0.001 |p=0.23 | p=0.13

Significant (p<0.001) inoculation effect was noted on average values of three evaluated yield components:
number of seeds per pod and per plant, and TSW (Table) they all increased. Values of quality indicators
CP and VW were similar in both variants. Significant (p<0.05) cultivar effect was noted on seed yield,
number of seeds per pod and plant, TSW, CP content and VW. The highest average yields were provided
by cultivars ‘Fanfare’ (7.93 t hal) and ‘Vertigo’ (7.98 t ha'!), but ‘Isabell’ gave the lowest yield (6.36 t ha
1). At the same time, exactly ‘Isabell’ ensured the highest average protein content in the seed — 32.2%
Field beans’ inoculation with Rhizobium leguminosarum in 2016 did not give average yield or its quality
increase, however some evaluated yield components slightly increased at trial in RSF “Péterlauki” of LLU.
Obtained results were strongly dependent on the used cultivar.

References

1. Roth L.E., Stacey G., Bacterium release into host cells of nitrogen-fixing soybean nodules: the
symbiosome membrane comes from three sources, Eur. J. Cell Biol., 1989, 49, pp. 13-23.

2. Wilson N.L., Otieno M., Deaker R., Understanding the molecular basis for desiccation tolerance
in rhizobia for improved survival on seed, Proceedings of the 17th Australian Nitrogen Fixation
Conference, 2014, Adelaide, pp. 68—70.

22



GENETIC PARAMETERS’ ANALYSIS OF DIFFERENT ORIGIN CHAROLAIS SIRE PROGENY
GROWTH RATES
Katrine Luize Ozolina
Latvia University of Agriculture, Faculty of Agriculture, undergraduate student, Latvia
Daina Jonkus
Latvia University of Agriculture, professor, Dr. agr., Latvia

It is very important to select and use a variety of sire which provides progeny with the desired level of
productivity and quality. A key component of efficient progeny production is a high fertility level in each
breeding animal in the herd [1]. Genetic factors are the ones that influence differences between different
varieties and one variety different gender animal live weight, as well as determine the skeletal structure of
body, growth and development level [3]. The aim of this research is to analyse genetic parameters of
different origin Charolais sire progeny growth rates in specific herd.

In this research data from pure breed Charolais herd were used that contains 4 different origin Charolais
sires (Darius, Granit, Rosso, Gusti) and 81 progenies that were born in year 2014 and 2015. Data set consists
of progenies birth and weaning date and live weight measurements — birth weight, weaning weight, 200-
day weight. To analyse genetic parameters determined heritability (h?) (birth, 200-day weight and daily
weight gain), genetic correlation (rg) between birth and weaning weight and phenotypic correlation (rp)
between birth and 200-day weight.

Among sires the highest average birth weight showed Rosso’s progenies with 40.0+1.38 kg and lowest
Darius progenies with 37.25+0.79 kg. Determined heritability for birth weight was low — 0.098 +0.003
which means that this trait will not affect breeding because it has high variation with other non-genetic
traits. The highest average 200-day weight showed Rosso’s progenies with 381.24+22.34 kg and lowest
Darius progenies with 311.58+11.19 kg. Heritability for 200-day weight was 0.498+0.016. The highest
average daily weight gain results showed Rosso’s progenies with weight gain up to 1618.33+£122.05 g and
lowest Darius progenies with 1367.77+54.89 g, determined heritability for daily weight gain was
0.516%0.016, (at this point heritability is considered as average to high), which means that these two traits
have an impact on further selection [2]. Determined genetic correlation between birth and weaning weight
is strong and positive (ry =0.80), it means that birth weight affects weaning weight while phenotypic
correlation between birth and 200-day weight is weak but positive (r,=0.39).

Proper selection and management of sires will increase the probability of a successful breeding season and
provide progeny with the best genetic parameters that is one part of productivity rates, the other part
contains environmental factors such as nutrition, housing conditions, health status, calving season. A
number of factors can affect genetic variance. Introduction of new and unrelated animals into the herd may
increase the genetic variance. Effective selection within a group of animals over a number of generations
can decrease the genetic variance.
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Field beans (Vicia faba) are one of the most important legumes in the world. In Latvia, during last 10 years
the sowing area of field beans has grown more than 20 times. During last 5 years yield increased by 1.5 t
ha? [1]. It is important to carry out new studies about the possibility to increase field beans’ yield and
quality depending on different agrotechnical measures, due to growing interest of farmers about the crop.
Field trial was carried out at the Research and Study Farm (RSF) Péterlauki” of the Latvia University of
Agriculture in 2016. Researched factors were: A — variety (three varieties — ’Laura’, ’Boxer’, ’Isabell’), B
— seeding rate (30, 40 and 50 germinable seeds m2), C — treatment with fungicide (with and without
application of fungicide Signum (boscalid, 267.0 g kg™, pyraclostrobin, 67.0 g kg?), 1 kg ha'). Beans’
yield (t ha) and yield components were detected in the trial. Only 1000 seed weight (TSW, g) from yield
components isanalysed in this paper (detected using LVS EN 1SO 520 method). For quality characterisation
protein content (in %, detected using Infratec Analyzer 1241) was analysed. Temperature and moisture
conditions were suitable for high yield formation of field beans in 2016.

The yield was significantly (p<0.001) affected by all three researched factors: variety, seeding rate, and
fungicide application. Highest yield was provided by the variety ‘Boxer’ (6.72 t
hal), which differed significantly from yield of other two varieties — ‘Laura’ and ‘Isabell’. In another field
trial, in Stende, the highest yield was provided by the variety ‘Isabell’, but in Priekuli — by the variety
‘Laura’ [2]. The highest yield (6.73 t ha') was obtained by sowing 50 germinable seeds m=. The yield
increased significantly with every increase of seeding rate from 30 to 50 germinable seeds m-2. Fungicide
application increased the yield by 0.58 t ha! if compared to variant without fungicide. TSW was
significantly (p<0.0001) affected by variety and fungicide application while seeding rate did not affect it
(p=0.12). Highest TSW showed variety ‘Boxer’ (576.86 g), which differed significantly from the TSW of
other two varieties. TSW was higher if fungicide was applied, because plants remained green longer green,
and thus were able to fill pods and seeds better. Protein content in field beans was affected by variety and
seeding rate. Use of fungicide did not significantly (p=0.421) affect it. Highest protein content was provided
by the variety ‘Isabell’ (31.82%), which differed significantly from both other varieties ‘Laura’, and
‘Boxer’. Similar results have also been observed in another study [2]. In our trial, significant difference
between protein content of varieties ‘Laura’ and ‘Boxer” was not observed (p=0.075). Protein content in
seeds raised with seeding rate increase: protein content was 31.09% in variant where 50 germinable seeds
m2 were sown. Although, it is mathematically significantly higher, if compared with variant where 30
germinable seeds m (30.56%) were sown, the difference (0.53%) is not important from an agronomic
point of view.

Field bean yield in this trial was high, if compared with previous studies. High disease intensity was
observed in the trial, thus fungicide application significantly influenced the formation of the yield, pod
filling, and ensured higher TSW. Variety ‘Boxer’ provided the highest yield and TSW, but protein content
was higher in seeds of variety ‘Isabell’. Seeding rate increase gave significantly positive impact on yield
and protein content in seeds.
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Barley (Hordeum vulgare L.) is the fourth most grown cereal crop in the world after corn, rice and wheat
[1]. Barley can be used for different purposes, e.g., feed, food, malt, etc. In Latvia, malting barley
production has become topical since malt production unit was developed by farmers’ co-operative
LATRAPS. For growing barley, which achieves the required malt quality indicators, first it is necessary to
find out which is the most suitable barley variety in Latvian conditions. Local varieties have a potentially
higher yield and better ability to adapt to abiotic and biotic factors [2].

Field trial was carried out at the Institute of Agricultural Resources and Economics Priekuli Research centre
in 2016. In this study, 13 malting barley varieties of different origin were used (Table). All trial versions
were replicated three times. Soil reaction was not suitable for spring barley growing (pH KCL 5.2), and
temperature and moisture conditions were moderately suitable. Yield was accounted by direct combining,
crude protein (CP, %), starch (%) and B-glucan (%) content was detected by Infratec Analyzer 1241, but
1000 grain weight (TGW, g) — by standard method. Data was processed using analysis of variance.
Variety ‘Ansis’ (local, bred in Stende) showed the highest yield, but yield of almost all other varieties
(except ‘Kristaps’ and ‘Iron’) was significantly lower than that of ‘Ansis’ (Table). Malting barley has to
have coarse grain; TGW above 40 g showed 9 from 13 varieties. Highest TGW formed ‘Iron’, but lowest
‘Quench’ (Table). Conditions of 2016 promoted high

Malting barley yield and quality depending on variety in 2016

Varieties Evaluated parameters
Yield,thal | TGW,g |CP,% Starch, % | B-glucan, %

1 ‘Ansis’ 5.82 40.95 11.9 53.57 4.30

2 ‘Kristaps’ 5.26 38.55 12.1 52.77 4.83

3 ‘Abava’ 4.97 42.89 12.1 52.93 4.10

4 ‘Propino’ 4.20 40.02 11.7 53.93 4.23

5 ‘Quench’ 4.97 38.47 11.3 54.67 3.97

6 ‘Publican’ 481 41.12 12.1 54.70 3.93

7 ‘Iron’ 5.73 43.36 11.2 54.80 3.87

8 ‘Paustian’ 4.28 38.95 11.1 54.13 4.20

9 ‘KWS Asta’ 4.33 41.16 11.7 53.57 3.63
10 ‘IPZ 33372/1049° | 4.37 38.55 11.5 53.80 4.30
11 ‘TPZ 33377/1094° | 4.48 41.62 11.6 53.93 4.07
12 ‘IPZ 33379/1113* | 3.74 41.27 12.1 53.90 4.03
13 “IPZ 33447/1406 | 4.48 40.28 12.1 53.30 4.40
LSDo.g5 or p-value LSD =0.79 LSD=251 [LSD=045 |[LSD=048 |p=0.07

CP level which was overly high (>11.5%) for malt production, but starch content was too low (<63%).
Only four varieties formed acceptable levels of CP, but none of varieties achieved acceptable starch content
(Table). In this study, acceptable B-glucan content (max 3.5-4.0%) reached only four varieties. In 2016,
variety ‘Iron’ (Table) showed the best results.
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Physical, computational and mathematical simulation is becoming more and more popular when we need
to ease the calculations of various processes or to predict the experimental results, especially in case when
the experiment needs the facilities which are too expensive or even do not exist. A physical model is a
smaller or larger physical copy of an object; a mathematical one is an equation and graphs describing the
phenomenon. A computational model generally requires simulation representing the situation and the effect
you study so that you can observe what could happen on a real time scale. All three approaches seem to be
rather similar but in fact they have some slight differences which make one type of models better than
others. While carrying out research on the gross production of agricultural products in Latvia, mathematical
models allow to see the interconnection of different levels and components which makes the resulting
numbers more accurate.
In our paper we aim to introduce the mathematical model which can facilitate exploration of some steps in
the production and processing of agricultural products such as direct agricultural production and food
production. The proposed simulation eliminates the time and money consuming stages of food production,
purchasing equipment, machinery, infrastructure construction, etc. We divide economic and technological
processes into several stages: primary production and processing; procurement of agricultural raw material
and industrial processing of raw materials.
Mathematical models may be used to study different cases and solve the great variety of problems as there
exist different kinds of models. For our research we chose the empirical one introducing the practical data.
We assumed that X - gross agricultural production, Y - volume of production in manufacturing industries,
t - time and B - part of agricultural products coming to processing industry. We took a model to do a research
on production and processing of agricultural products in Latvia according to some statistics dividing the
process into three steps: calculating the intermediate product of goods processed in agricultural production;
finding the final product of agriculture; and, finally, calculating the cost of the final product being purchased
by processing enterprises introducing the purchasing price and market prices, receiving the equation:

Pd Pd
We explored the mathematical model of production and processing of agricultural products as an economic
system taking into consideration significant changes in the economics of agricultural industry, so the model
helps to study and demonstrate some effects of newly introduced activities, explore the necessary degree
of freedom in production and processing of agricultural products.
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The grapevines belong to the botanical family Vitaceae and the vast majority of the thousands of grape
cultivars, most of them grafted on grapevine rootstock, belong to the species Vitis vinifera. [2]. Grapevine
(Vitis vinifera L.) is one of the most important fruit crop grown in Romania meeting adequate
environmental factors for growth and development [3].

Due the unique properties of grapes and wine yeasts, the viticulture products are important subjects in
international trade [1]. Romania is one of the most important countries in Europe and worldwide in terms
of viticulture and viticulture production. Romanian viticulture areas are divided into 8 vitivinicultural
regions, and 37 areas of production. Grape production is mainly used for vitivinicultural industry. The main
vine cultivars grown in Romania are: Feteasca regala, merlot, Feteasca alba, Riesling Italian, Aligote,
Sauvignon, Cabernet Sauvignon, Muscat Ottonel, and Feteasca Neagra. From 2007, more than 30,000
hectares were improved by restructuring plantation with financial support from national budget and
European funds.

Vitivinicultural industry is a significant sector in Romanian agribusiness with more than 178,000 hectares
global area for wine production in 2015 and around 3.5 million hectoliters of wine. As a member of the
European Union, Romania has benefited from European funding and know-how to develop the viticulture
sector and wine-growing exploitations for improving competitiveness [3].

Further investments are needed for the wine and vine sector and the allocation of subsidies for farmers and
wine producers. Romania has a tradition and resources to be competitive in this sector.
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This wonder tree is coming from Asia, also called “a tree of a princess”, nicknamed “aluminum of the
timber” because of its strength; it is a tree with broad crown, thick stems, large leaves and perfumed lilac
flowers. This exotic tree is distinguished by its abundant flowering in early spring before coming into
leaves. Then large lilac corollas similar to the shape of a lion mouth open. The flowers are very attractive
to bees, being more prolific than the acacia at the honey production [1].

Paulownia trees are drought resistant - once fixed, their roots go deep into the ground in search of water,
more than at the surface. This allows an easier usage around the tree. It has a beneficial shade in summer
and in winter it is leafless and lets the sunlight pass through. Unlike other fast-growing trees that have a
short lifespan, a healthy Paulownia tree can last for 80 to 100 years. Paulownia is a deciduous tree with a
very high growth rate in favorable conditions and a short rotation cycle [2]. Paulownia tree can tolerate a
wide range of environmental conditions. To ensure maximum growth, irrigation may be needed throughout
its development cycle. Paulownia tolerates a wide range of soil types. However, deep and fertile soils are
required for an optimal growth. Sandy clayey loose or clayey ones are preferred. Plantations must be well
drained, as Paulownia does not tolerate flooded soils. Trees defoliate and may even die after the land was
flooded for a short period of 3-5 days. Therefore, the places where the groundwater level is less than 1.5 m
from the surface are not suitable for Paulownia. Salty soil and water can also affect growth. In general,
Paulownia does not tolerate low levels of light, growing best in direct sunlight [3]. To obtain an optimum
height and diameter, a daily average temperature of about 24-29 °C is required. A Paulownia tree cold
resistance varies, the species offered by Europe being able to withstand temperatures up to -30°C. The
temperature below which it stops growing is -20°C [4].

The main advantages to grow Paulownia are the following. In only 3-5 years, Paulownia tree can adapt to
almost any soil with a growth rate and size that other tree species would achieve in 25 years. It can grow in
early years about 2-3 meters per year. Due to rapid growth, it may overshadow an area in the record time.
Due to existing hairs on the underside of leaves and stem, the tree is a good sound absorber. It blooms
abundantly in spring, before the leaves come out with large and beautiful lilac flowers that spread a very
pleasant discreet violet smell. It drives insects away, absorbs noise and dust. If it is cut or damaged, it
regenerates very quickly. It adapts very well in dusty urban environment, and its roots protect soil from
landslides. Its leaves can be successfully used for animal food. The commercial value of wood is
comparable to that of the walnut. This tree crop can be a goldmine for investors - lumber grade A (60%)
and the residues (30%) can be used as biomass for electricity or thermal winning by gasification [5].
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One of the major aspects of the agro-industrial complex Republic of Kazakhstan is highly productive
livestock farming. Along with the intensification of forage production field, great reserves of increasing the
production of different types of feed are to increase the productivity of hayfields and pastures and their
rational use. Constituting a significant share in the structure of agricultural land, hayfields and pastures are
the main source of coarse fodder and green, creating a green belt.

The Republic of Kazakhstan has huge areas of agricultural land. Pastures account for 47% in the aft balance
of the country, or 186 million hectares, and the area used for pasture is 78.7 million hectares, including
irrigated - 59.5 million hectares. Natural and sown hayfields occupy an area of 4.8 min. ha, or 31%,
including the estuary meadows, meadows (2100 hectares), the natural dry meadows (2199.4 thousand ha)
and mountain meadows (517.6 thous. ha). In recent years, almost stopped work on the creation seeded
hayfields and superficial improvement. As a result of desertification, land degradation, degradation of
vegetation and soil cover, permanent reduction of grassland occurs in the country [1, 2].

Grazing land transferred to private ownership or long-term lease, as a rule, is used irrationally. Socio-
economic conditions of the transition period have limited the ability to move livestock using seasonal
pastures, which paved the concentration of livestock around settlements and watering close to them [3].
There is an excessive load on the pastures at the aul, which is accompanied by the process of pasture
degradation.

In perspective forage production will play a key role in livestock development of Kazakhstan. Raising
livestock feeding, improving the quality of feed, it is a prerequisite for the growth of productivity and the
safety of the animals. Optimizing forage through the effective use of existing scientific, natural and
productive capacity will reduce the cost of livestock production and thus ensure its competitiveness.
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Faba bean (Vicia faba L.) is a valuable protein-rich food for people and for farm animals. The area under
faba beans in Latvia is increasing each year, which, in its turn, may cause the rise in the spread of pathogens.
Chocolate spot caused by Botrytis spp., Alternaria/Stemphylium leaf blotch caused by Alternaria spp., and
Stemphylium spp. are the main leaf diseases of faba beans in Latvia[1]. Rust (Uromyces viciae-fabae),
Ascochyta blight (Didymella fabae), downy mildew (Peronospora viciae f.sp. fabae), and Cercospora leaf
spot (Cercospora zonata) have been reported as important diseases, which can cause significant yield losses
in other countries. These diseases are found also in Latvia; however, by now, the severity of these diseases
has not been significant [3].

There are three Botrytis species — B. fabae, B. cinerea, and B. fabiopsis — found on faba bean, and they have
been identified also in Latvia [5]. The disease symptoms are small reddish-brown (chocolate color) spots,
which become darker under favorable conditions and are combined in larger grey-brown spots with reddish-
brown margins. B. fabae is recognized as the most important pathogen, nevertheless, in the research of
Zhang (2010), the most widely distributed was B. cinerea — this species was found in 88 % of all
investigated places; whereas B. fabae was found in 25% of cases [5]. There is no information about the
significance of the Botrytis species in Latvia [1].

Three Alternaria species (A. alternata, A. tenuis, and A. tenuissima) and four Stemphylium species (S.
botryosum, S. vesicarium, S. sarciniforme, and S. solani) are found on faba beans throughout the world.
Leaf spots caused by Alternaria spp. and Stemphylium spp. look similar under field conditions; therefore,
precise identification of the pathogen is not possible on the field [1]. S. globuliferum has been determined
on beans in storage. The symptoms are brown to dark brown lesions of irregular shape, and they can have
darker shade margins and rings inside lesions. Pathogens have a wide range of hosts, they infect the host
with enzymes; enzymes mostly are not host specific, which reduces the chances of the pathogen to penetrate
host tissues. Nevertheless, in favorable environmental conditions, the pathogen can cause critical yield
losses [4].

The development of faba bean diseases is closely connected with climate conditions. To make success in
the protection of field beans against fungus pathogens and to prevent yield losses, it is necessary to study
the biology of pathogens and the influence of environment on the development of pathogens.
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Intensively fattening lambs have higher live weight (p<0.001) and slaughter weight (p<0.001) compared
with extensively fattened lambs [2]. Crossbreed lambs from local breed ewes and meat-type breed breeding
rams have significantly higher (p<0.001) live weight before slaughter, as well as a higher slaughter weight
and carcass yield [1].

The aim of the research is to explain pure-bred meat type and local Latvia Blackhead breedlambs suitability
for quality production of carcasses.

The study was carried out in 2016 by the Ministry of Agriculture of the Republic of Latvia project "Different
breeds and their crossbreed suitability for high-quality carcasses and lamb meat production” programme.
Lambs were purchased from sheep farms in Latvia, their fattening was controlled at the society “Latvia
sheep breeder association” ram control recording station ”Klimpas” in Jeri parish Rujiena region.

The study used 44 male lambs, born in spring 2016. In fattening periods all lambs were kept in equal
enviroment, fed with meadow hay and concentrates unlimited. Before lambs were slaughtered, their age
and live weight were recorded. After slaughter, carcass was measured in length by vertebral line and hips
circumference. Carcass quality was evaluated using SEUROP classification system.

During the study, data was sorted in two groups of lambs for analysis: 1st group (n=22) meat type breeds:
Charolais, Ile de France, Dorper, Suffolk, Oxfordown, German Merino local, 2nd group (n=22) - Latvia
Darkhead sheep (LD) crosses with meat type breeds: LD x Suffolk, LD x Hampshire, LD x Charolais, LD
x Texel, LD x German Merino local, LD x Dorper.

At the end of fattening period the age of lambs was the same, average 5 month old, but average live weigt
before slaughtering of 1st group lambs was 2.5 kg (p<0.05) and slaughter weight 1.9 kg (p<0.001) greater
than 2nd group lambs. Carcasses lenght both group lambs was not significantly different average from
73.7£0.56 cm (2nd group) to 74.2+1.02 cm (lst group). Significantly diferent was carcass hips
circumference, respectively 72.8+0.59 cm (1st group) and69.7+0.46 cm (2nd group), diffenrence 3.1 cm
(p<0.001).

Carcases muscular development by SEUROP system of meat type lambs were 84% of value U and 16% of
value R, but local x meat type crossbreed (2nd group) lambs carcases values U and R+ each 14%, R value
68% of carcasses and value of R- wasfor one carcass.

Fat thickness score was similar 2.2+0.10points (1st group) un 2.2+0.11points (2nd group).

The results show that quality carcasses may be produced from intensively fattened crossbreed lambs.
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Soil organic matter, the organic fraction of soil, is a complex mixture of plant and animal products in various
stages of decomposition, soil microbes, and substances produced by them. The importance of organic
carbon to the physical, chemical, and biological aspects of soil quality is well recognized. The use of quality
compost in farming can contribute to preserving land productivity, increasing water retention and carbon
storage capacity and reducing the use of synthetic fertilisers. The main source of organic matter in the
composts is humus. Microorganisms break down animal residues and plant in the soil to form a stable dark
brown organic material called humus. The main humus materials are fulvic and humic acids. Humic acids
bind to the mineral part of the soil, forming organic-mineral compounds at the favorable conditions
accumulating in the soil. Humus materials have protective and sanitary functions: promote decomposition
of pesticides, absorb various toxic substances and prevent them from entering the crop, and also provide
nitrogen, carbon and other organic substances. The quality of the humus in the composts can be evaluated
if we decompose humus material into the fractions [1,2].

The aim of this work is to research organic matter composition and its fractions in different Lithuanian
composts. In this work the authors researched five types of compost - green waste (tree leaves, grass,
branches) and food waste (food products with expired validity fruits, meat products, vegetables), sewage
sludge (sewage sludge mixed with branches and straw), manure (livestock manure, peat), biogas production
waste (digestate - obtained under anaerobic conditions by processing corn into bioethanol). The composts
were obtained in 2015 and 2016. In different kinds of samples we analyzed organic matter, organic carbon,
fulvic and humic substances, humin, nitrogen, phosphorus, potassium, C/N ratio. Concentration of different
elements was determined using analytical methods — gravimetric and UV-Vis spectroscopic (fulvic, humic
substances), loss of ignition of the dry mass (organic matter), dry burning using TOC Il analyzer, Kjeldahl
method (total nitrogen), vanadate/molybdate method, flame emission spectrometry method (total
potassium).

The biggest amount of organic matter (91.4-92.5%), organic carbon (45.9-36.1%), nitrogen (3.3-2.4%) has
biogas production waste, but the lowest contents of fulvic (0.78-0.10%) and humic (1.2-0.26%) acids. Cattle
manure has the biggest amount of fulvic (0.57-1.1%) and humic (11.7-12.7%) acids and has a big amount
of organic matter (63.07-60.5%) and organic carbon (32.5-22.9%). Green waste compost was the poorest
in nutrients.

References

1. Faithfull N. T., Methods in agricultural chemical analysis: a practical handbook. CABI, 2002, pp.
68-71.

2. Fialho L. L., Da Silva W. T. L., Milori D. M., Simdes M. L., & Martin-Neto L., Characterization
of organic matter from composting of different residues by physicochemical and spectroscopic methods.
Bioresource Technology, 2010, 101(6), pp. 1927-1934.

32



VETERINARY MEDICINE

33



CORRELATION BETWEEN COWS’ DAILY RUMINATION TIME, PRODUCTIVITY,
LACTATION AND HEALTH
Jurijs Brente
Faculty of Veterinary Medicine, Latvia University of Agriculture, undergraduate student, Latvia
Laima Liepa
Latvia University of Agriculture, Assoc.professor, Latvia

Rumination is a quintessential activity of dairy cows, and observing this behaviour provides useful
information regarding the cows’ health. A certain level of wellbeing is a prerequisite for rumination,
excitement and stress, states of anxiety and various diseases inhibit rumination [1]. The above mentioned
factors might have a significant impact on cows’ average milk yield and other important productivity
parameters. The aim of the current research was to analyze correlation between “HeaTime Pro System”
registered daily rumination times and cows’ average milk yield, the number of lactations, milk fat, somatic
cell count and incidence of mycoplasmosis in herd "X".

The experiment was conducted within the State Research Project (AgroBioRes) VP29 subproject Nr.3 in
dairy herd with 362 milking cows where “HeaTime Pro System” is installed. The individual rumination
time for each cow was gathered daily at 24:00 seven days before and after milk sampling day which was
held on 26/12/2016. The obtained rumination data were divided into groups by following criteria: milk
yield - above 40 litres a day (30 cows) and below 20 litres a day (41); milk fat below 3.1% (27) and above
5% during the first 40 days of lactation (12); somatic cell count (SCC) higher than 1 million (10). The
statistical data analyses were performed on Excel and SPSS17 platform.

The average rumination time on milk sampling day (RM) and average rumination time seven days before,
during and after milk sampling day (R15) did not differ significantly (p>0.05). In high yield group, milk
yield on milk sampling day 43.3+3.0 kg was significantly (p<0.05) higher than in low yield group 17.9+1.6
kg, but RM 616.1+70.5 min and 556.4+174.4 min (p>0.05), respectively — because of high fluctuation in
daily rumination times of low yield group. In low yield group, R15 was below 600 min/a day, but in high
yield group it was below 600 min/a day only for 2 cows. In high yield group, R15 in the third and in fourth
lactation (L3, L4) was higher than in L1 and L2. The lowest R15 was found in the group with
mycoplasmosis. On the milk sampling day all high yield cows showed significant decrease of RM, but low
yield cows showed significant increase of RM due to changes in herd management. The difference of R15
between different lactation cows of low yielding group was insignificant (p>0.05). Cows within the first 40
days of lactation with milk fat above 5% had a higher risk of subclinical ketosis, and milk fat percentage
showed a negative correlation with R15 (r = -0.75), but L2 cows’ R15 was significantly (p<0.05) higher
than L1 and L4 cows. In cows with milk fat below 3.1%, R15 was significantly (p<0.05) higher than in low
yield cows. Eight out of 10 cows with high SCC R15 were registered below 500 min/ a day. The average
rumination time measured with “HeaTime Pro System” on the milk sampling day did not differ significantly
from rumination time seven days before and after milk sampling day. The average daily rumination time is
significantly higher in cows with milk fat below 3.1% rather than cows with milk fat above 5%. During a
15-day observation of rumination time, the third and fourth lactation high yield cows showed higher
rumination times than high yield cows from the first and second lactation. The lowest rumination times
were in cows with mastitis, mycoplasmosis and ketosis - below 500 minutes per day.
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The prevalence and severity of Equine Gastric Ulceration Syndrome (EGUS) has been correlated with the
type of training and management practices [1]. In a study in 2014, a research study showed differentiation
by lesion localisation in glandular (EGGD) or squamous (ESGD) part of the stomach, concluding that
different site lesions are caused by different reasons [2]. The aim of this study was to evaluate the frequency
of lesions in different regions of the stomach mucous of horses in Lithuania.

A total of 150 horses from the Large Animal Clinic (LAC) and a slaughterhouse in Lithuania were
evaluated. All horses in the slaughterhouse were considered to be healthy and not treated for EGUS. Patients
of the LAC that exhibitted some clinical symptoms were examined and endoscopically observed. Their
stomach ulcer lesion scores were evaluated by the method recommended by Andrews (1999) [3]. Stomachs
of slaughtered horses were evaluated macroscopically, which identified the nature of lesions. The data
results were processed by MS Excel.

In this study, 150 horses were evaluated, and 100% prevalence of EGUS was found. Gastric mucosal lesions
localized in squamous gastric mucosa occurred in 52% horses, of which 49%, horses were diagnosed with
EGUS 2" severity level. Gastric mucosal lesions occurring in glandular part of the stomach were diagnosed
in 19% of horses; of which 46% were diagnosed with EGUS 3" severity level. Gastric mucosal lesions
which were observed in both squamous and glandular parts were diagnosed in 29% of horses; of which
41% were diagnosed with EGUS 3™ severity level.

In this study, most frequently the 2™ level of EGUS in 39% horses was diagnosed, the 3™ level of EGUS
was found in 38% of horses, and the 4™ severity level of EGUS was diagnosed in 16% of horses with the
lesions most commonly localised in both glandular and squamous parts of the stomach. ESGD is caused by
an increased exposure of the squamous mucosa to acids. EGGD is caused by failure of the normal defence
mechanisms that usually protect the mucosa against the acid gastric content [4].

In this study, 52% of the horses were diagnosed with ESGD, which was caused by stomach acids flooding
during exercise, but can also be a consequence of improper feeding. It was observed that the highest severity
level of stomach ulcers appeared in both parts of the stomach.
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Embryo transfer (ET) provides an opportunity to reproduce the most valuable cow genetic potential using
cows with less valuable genetic potential. Embryo (E) flushing and transfer (T) was dated first in 1890
using rabbits, but ET in cows was done for the first time in 1951. [2.] E flushing and T include: choosing a
donor and recipient, hormonal synchronisation of the animals, inducing and controlling the super-ovulation
in donorcow, making an enclosed space at the cranial part of the uterus horn, infusion and extraction of the
E from the flushing fluid, thus flushing out the E from the cranial part of the uterine horns. Afterwards you
have to find the E using a stereomicroscope, transfer them to a special environment, evaluate them and fill
in payettes. Then E transplantation or cryo-conservation should be done. [3.] In practice both surgical and
nonsurgical methods are applied. Non-surgical method is non-invasive and it is conducted using a 3—way
or 2—way catheter. It is possible to find E using special embryo filters or just by microscoping the sediment
of the washed fluid. The quality and stage of E development has to be observed before the transfer or cryo-
conservation.

In the summer of 2016, a preparation of a donor cow and recipient was done twice in the lead of a
veterinarian with experience in ET. In total three heifers and one cow with the highest genetic potential in
terms of productivity and exterior qualities were selected. Super-ovulation was induced using the serum
gonadotropin of a pregnant mare. The quality of the super-ovulation was evaluated manually.
Synchronisation was done using PGF2a. The artificial insemination of the donor cow was carried out twice,
using double sex-sorted semen doses. The E flushing was carried out with a non-surgical method using 2-
way silicone catheter and the solution was infused with a syringe. In one case E flushing was done using
the special embryo filter. Embryos were found, evaluated and collected using a stereomicroscope. In total,
4 embryos were found and transferred to the recipients. Our ET procedures were unsuccessful. The possible
causes of the failure could be the lack of experience [1.] along with an incident that occurred in the process
of the E flushing. In addition, it was harder to find embryos using the filter because in this case we had to
find them between clumps of mucus and epithelial cells that accumulate in the filter. One of the possible
reasons could have been a bad evaluation of E quality, because the unfertilised eggs can look similar to the
embryo at an early development stage. The insertion of the catheter while the cervix is closed is very
difficult and requires a lot of experience. Literature sources show a better embryo quality when the follicle-
stimulating hormone is used [1.]

Conclusions can be made that embryo transfer is a perspective method that can be used to multiply and
maintain of the gene pool of the most genetic potential cows. The method requires precise work and
following the guidelines strictly. Experience plays a great role.
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Bedding is one of the most important factors that create the environmental conditions in the stable. One of
the widely used beddings is shavings of pine or fir because of the high absorbing capacity. The absorption
properties of the bedding material are also important for the absorption of harmful gaseous impurities
present in the stable air. Fresh and clean air in the stable is not only essential for the horse health, but also
for their care takers. As a consequence of high level of contamination, respiratory disorders are common
problems [1.]. Essential oils (EO) have proven biological properties such as antibacterial, antiparasitic,
antifungal, antioxidant and, insecticidal, and they have served since ancient times. EOs and other plant
extracts possess antibacterial, antifungal and antiviral properties and have been screened worldwide as
potential sources of novel antimicrobial compounds, alternatives to treat infectious diseases [2].

By adding essential oil for shaving material we can bring the valuable effects of these oils in horse
environment, therefore the aim of the study was to study bioactive principles of some essential oils.

The experiment was carried out in two parts. The measurements of harmful gases and air quality were taken
in 3 stables with different kinds of beddings, one of them using dust free fir shadings with Picea abies EO.
The second part of the research was held in vitro where antimicrobial activity of Picea abies, Pinus
sylvestrisand Boswellia spp. EOs (taken from”Silava”) to microorganisms isolated from the horse
respiratory system (Streptococcus equi, Enterococcus spp., Aspergillus spp.) was examined.

It was proven that in the experimental stable after changing of the bedding material, the air quality was
improved. In six weeks of using new bedding material the ammonium level was decreased from 1.38 ppm
to 0 ppm, and carbon dioxin was decreased for 66.6%. The level of airborne micro-organisms count was
by 17-92% lower compared to other two stables where the bedding material was deciduous tree shavings
in one stable, and peat in another one. It was proven that EO of Picea abies, Pinus sylvestris and Boswellia
spp. has Streptococcus equi, Eneterococcus spp. and Aspergillus spp. gave a growth decreasing effect.
Microorganism growth depression zones in EOs presence were on average 15mm for Streptococcus equi,
13mm - for Enterococcus and 8mm - for Aspergillus spp.

In conclusion: the use of dust free shaving bedding with EOs significantly improves the environment in
horse stables and decrease the growth of microorganisms from the horse respiratory system.
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Endoparasites are commonly found and are a cause of different gastrointestinal illnesses in dogs and cats.
The aim of the present study was to determine the intensity of observed parasite eggs found in feces of dogs
and cats and to evaluate the factors (animal sex, age, clinical signs and use of deworming drugs) associated
with the infection.

Fresh feces were collected from 25 cats and 34 dogs from Liepaja, Riga, Daugavpils, Tukums and Jelgava,
from which 21 animals were from shelters located in Liepaja, Riga, Jelgava. All samples were transported
to the laboratory and kept at +4° C until further examination. Feces were examined by the quantitative
flotation method with sodium chloride (specific density 1.3) using the FLOTAC® technique. Separately
for each sample, two fecal smears were prepared and stained with a modified Ziehl-Neelsen staining. The
animal owners, who volunteered in the study, gave their approval to collect fecal samples and filled out a
questionnaire. Shelter samples were collected with the permission of shelter owners and according to
animal welfare requirements. A self-administrated questionnaire was formulated to identify which factors
were associated with parasitic infections, i.e., age, sex, weight, living conditions, deworming and history
of any clinical signs. The study was done in the Institute of Food Safety, Animal Health and Environment
BIOR.

The total of five parasitic species were found — one protozoan and four nematode species. The overall
observed prevalence was 20.3% (95% CI 11.9-32.4%) and a significantly higher (p=0.03) prevalence was
observed in cats reaching 32.0% (95% CI 17.1-51.7%) compared to the prevalence in dogs — 11.9% (95%
Cl14.1-27.2%). The highest prevalence was observed for Toxoascaris leonina nematodes in cats (IE 20.2%,
95% CI 7.7-38.9; 11 25.2 eggs per gram), followedby Toxocara cati nematodes in cats (IE 12.0%, 95% CI
3.1-29.3%; Il 2171 epg), Uncinaria sp. nematodes in cats (IE 8.0, 95% CI 1.3-24.0%; Il 1.5 epg) and
Toxocara canis nematodes in dogs (IE 5.8%, 95% C10.9-18.1%; 11 1.5 epg). Cryptosporidium sp. protozoan
oocysts, Uncinaria sp. eggs and Capillaria sp. eggs were found only in one infected dog.

A significantly higher (p<0.01) endoparasite prevalence was observed in animals which came from shelters
(IE 38.1, Cl1 95% 20.7-59.2%), and shelter animals had 5.0 (95% CI 1.3-22.3) times higher possibilities of
being infected than pet animals. This could probably be due to the fact that shelter animals were not
dewormed or the deworming protocol was not sufficient. 13 out of 59 animals had diarrhea, out of which
four were infected with Toxocara spp. nematodes (P=0.31). Most of the examined animals were previously
dewormed, however, in 14.3% (95% CI 6.8-26.9%) cases in dewormed animals’ endoparasite eggs were
found which may show that deworming was insufficient.

Most of the parasites found were from Nematoda phylum, which could indicate that Nematoda could be
commonly found in the environment, especially in shelters, which could be due to the insufficient
deworming protocol.
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Postpartum hypocalcemia (hypoCa) is a pressing issue on many dairy cow farms in Latvia. From the
scientific literature it is known that dry cow nutrition affects the whole body of a cow as well as the blood
serum calcium (Ca) concentration in the peripartum and postpartum period. Currently, hypoCa is
determined basically by observing blood serum calcium level, but the method takes time to get the results
and is relatively expensive. That is why the aim of this research was to find out the link between pre-calving
urine pH and post-calving blood serum Ca concentration. The study is part of the State Research Project
(AgroBioRes) VP29 subproject No3.

In this research 43 cows were chosen from three dairy farms with hypoCa as a herd problem — from “Ogres
piens”, Ltd., (OP) 16 cows; “Sesava”, Ltd, (S) 12 cows, “Agrofirma T&rvete”, plc, (T) 15 cows. Only OP
used anionic diet in dry cows’ feeding. Three weeks before calving, urine samples were collected manually
and pH was detected by using pH meter “Mettler Toledo LE407” (pH 0-14) and pH strips “Papierki pH
5.5-8.0”, body conditions (BCS) were detected and blood serum Ca level was measured. On the day of
calving, blood serum Ca level was detected again. Statistical data were analyzed by using MS Excel and
SPSS 17. Urine pH measurement using pH meter and pH strips significantly differed (p< 0.05), i.e., pH
meter was more precise. In this research, a correlation was found between urine pH level pre-calving and
hypoCa post-calving on S, T farm (r = 0.54; r = 0.51 respectively) where anionic diet was not present. The
number of days until the calving affected urine pH (r=0.56) on OP and S — the more days until calving, the
more alkaline urine was. A correlation between post-calving serum Ca level and BCS on OP and T was
established (r = -0.51; r = -0.68). On OP, a correlation was found between urine pH and Ca level that can
be explained by anionic diet. Cows with a post-calving hypoCa (<2.1 mmol/l) had significantly (p< 0.01)
higher urine pH level before calving than cows with a normal calcium level.

Urine pH measurement using pH meter is significantly (p<0.05) more precise than pH strips. In this
experiment, anionic diet in cows before calving causes urine pH below 6.5 and after calving — a normal
calcium concentration. In herds without anionic diet, the pre-calving urine pH value below 6.5 does not
guarantee a normal serum calcium level postpartum — it is influenced by other factors — urine pH
measurement day prepartum, dry cow diet, BCS.
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The cognitive dysfunction syndrome is a neurodegenerative condition that leads to alterations in awareness,
decreased responsiveness to stimuli, deficits in learning and memory and agitation and anxiety. Studies in
the USA have shown prevalence in dogs over 8 years of age to range from 14 % to 60 % with increasing
age. [1, 2] Meanwhile, little research data on this issue is available in Latvia. Thus, the aim of this research
was to evaluate how topical the cognitive dysfunction syndrome is in Latvia.

Dogs’ brains with the cognitive dysfunction syndrome undergo oxidative damage, neuronal loss, atrophy
and the development of B-amyloid plaques, which are also seen in human Alzheimer’s patients. They show
clinical signs such as disorientation, altered interactions with humans or other animals, sleep-wake cycle
alterations, deterioration in housetraining, anxiety and many others. Although diagnosis of cognitive
dysfunction in a pet is based on exclusion, questionnaires, based on clinical signs, which can help to
diagnose this disease, are available. [2, 3]

Methods and data collection: The data was collected during the time period from August 2016 till January
2017 from the patients of Dr. med. vet. Agris Ilgazs, 3", 4" and 5™ year students of the Faculty of
Veterinary Medicine, LLU and through an online questionnaire. The research method was a survey for
which a questionnaire, designed on the basis of the ones from the USA, was used. It included 22 questions
about clinical signs, grouped in 4 categories — disorientation, interaction with family members, sleep and
activity and urination and defecation. In 87 responses for dogs 7 years and older at least one clinical sign
was checked. The gained data was processed with Microsoft Excel.

Results and discussion: In the study, 87 animals demonstrated at least one clinical sign. They represented
29 different breeds, the largest group being of 24 outbreed dogs. When looking across all age groups, the
average number of clinical signs per dog showed a correlation between the increase in clinical signs and
the age with 2 high peaks in the graph; one peak for the 14+ -year-old dogs with the average of 5.86 clinical
signs per dog, the other for the 9-year-old dogs with the average of 4.17 signs displayed. It could be
explained by the fact that the 9-year-olds is the second largest sample group with 18 respondents, as well
as with the relation between the age and the breed, meaning that some breeds age faster than other breeds
and show clinical signs sooner. For example, the sample dog which showed most clinical signs, namely 12,
was the pug breed whose average life span is 11 years [4].

Conclusions. 1. The study showed that dogs with clinical signs of the cognitive dysfunction syndrome exist
in Latvia. 2. The number of clinical signs progress with the age. 3. No breed predisposition was observed.
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The cranial cruciate ligament rupture (CrCL) is the most common cause of hind limb lameness in dogs
[1,2]. It is clear that dogs of almost any breed, age, size, reproductive status, and ody condition can be
affected. This is a reason why CrCL rupture should be considered as a disease which can be affected by
more than one influencing factors at a time. The aim of this research was to identify and analyze factors
influencing CrCL rupture and to perform statistical analysis of the data.

Data were collected and analyzed at a private veterinary clinic in Vilnius, Lithuania. In total,

235 dogs were examined: firstly, collecting anamnesis vitae and secondly, anamnesis morbi. An orthopedic
examination was performed focusing on the stifle joint. A diagnosis of a ruptured CrCIl was obtained on
the basis of physical examination, palpation of the medial buttress, and cranial drawer positive test. As an
alternative pain cause hip joint hyperextension and patellar luxation was performed. What is more, X-rays
were performed in nearly 100 cases to rule out osteoarthritis or neoplasia as the cause of pain. A ruptured
CrCL was confirmed by arthrotomy. All data analyses were performed with Microsoft Excel 2013
package. For all analyses, a value of p < 0.05 was considered to be significant.

It was found that most of the patients were from the Toy group (29,11% ), mixed breed group (21.52% ),
sporting group (16.03% ) and working group (15.19% ). Others were from the herding group ( 5.06% ),
terrier group ( 4.22% ), foundation stock service ( 3.81% ), and non- sporting and hound groups ( 2.53% ).
The breed did influence CrCL rupture ( p<0,001 ). 54.01% of the patients were intact female, 6.33% were
neutered female, 36.71% were intact male and 2.95% were castrated male. Sex did not influence CrCL
rupture. All patients were grouped into 7 categories considering time passed before coming to the clinic.
Most of the patient owners waited 4-7 days (27%), 8-14 days ( 22.36% ), 2-3 days ( 20.68% ) before
coming to the clinic. Others waited for 15-30 days ( 14.77% ), 1 day ( 8.02% ), 31-60 days ( 4.64% ),
more than 60 days ( 2.53%). The waiting period influenced the stifle joint damage level ( p<0.05).

All in all, there might be a genetic predisposition for CrCL rupture for some breeds, but a mesomorphic
analysis should be carried out. Sex did not influence CrCL rupture although there is a theory that
hypoestrogenemia associated with ovario-hysterectomy might cause CrCL rupture. The time before
coming with a pet to the clinic influenced the arthrotomy findings in the stifle joint. Mostly, partially or
fully torn meniscus were found with different level arthrosis. Also, clinical signs went into a more
chronic phase for patients, who came in after 60 days or more.
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Infectious bronchitis (IB) is common, highly contagious, acute and economically important viral disease of
chickens caused by coronavirus infectious bronchitis virus (IBV) [3]. Because of its economic importance
the disease shall be prevented. Both live and inactivated vaccines are used in IB immunization. Live
vaccines are implemented in meat type (broiler) chickens and for initial vaccination and priming of breeders
and layer pullets. Inactivated vaccines are administered in breeders and layers prior to the onset of egg
production. The efficiency of inactivated vaccine depends heavily on proper priming with a live vaccine
[1].

The aim of the current study was to clarify dynamics of IB antibody titers in vaccinated commercial layers.
The research took place at A/S “Balticovo” in Latvia. Layers were kept in a battery cage system and in
every battery there were 8 or 12 tiers. All birds were vaccinated 5 times - at the age of 1 and 56 days with
live vaccine using fine spray, at the age of 14 and 70 days with live vaccine using drinking water and at the
age of 96 days with inactivated vaccine using intramuscular injection. Blood samples (n=780) were taken
from layers in 10 different hen houses at the age of 20, 25, 30, 35, 40 and 45 weeks. The samples were
taken from birds randomly chosen from all the third tier of one battery in the house. Individual blood
samples were collected from the wing vein with a 1.5 ml sterile disposable plastic tube without
anticoagulant. Blood was centrifuged at 1500 rpm for 10 min and clear serum was separated in sterile tube.
The titre of antibodies against IB virus was measured in each serum sample using enzyme-linked
immunosorbent assay following the manufacturer’s instructions (BIOCHEK Smart Veterinary Diagnostics,
BioChek UK Ltd.Co). At first, the samples were diluted 1:100, put in plates along with positive, negative,
reference control and incubated at room temperature (22-27°C) for 30 minutes. Further on, contents were
aspirated away and after wells had been washed 4 times with buffer the conjugate was added and incubated
at room temperature for 3 minutes. The plate was washed 4 times with buffer and substrate reagent added
for 15 minutes. Finally, stop solution was added. The spectrometer was used to read the reaction at the
wave length of 405 nm. The results were evaluated relative to the standard positive control and compared
to the target titre range from 4000 to 12000 [2].

The results showed all samples to be positive proving that all birds had developed antibodies against IBV.
Furthermore 150 samples (19.2 %) showed titer less than 4000. However 98 samples (12.6 %) showed titer
above 12000. There was an increase of the mean titre recognised in one of the hen houses and decrease in
another one at the age of 25 weeks.

It was concluded that the dynamics of immunity level against IB in vaccinated commercial layers differ
according to bird’s age and the hen house related factors.
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Raw foodism means eating raw food mainly of vegetable origin that is not subjected to heat treatment. At
present, the number of raw foodists in Russia is not very high; it is approximately 4-5% of the whole
population of the country. However, more and more people are choosing this nutrition type to have the
most efficient way of avoiding various chronic diseases such as cancer, diabetes or obesity.

The following study was aimed at researching the influence of raw foodism on human health based on the
literature analysis and on the conducted opinion poll.

Modern ideas of raw foodism are based on the theory of the academician A. Ugolyov concerning the
conditions of adequate nutrition. Apart from the digestion caused by the secrets extracted by the glands of
the human body and taking place in the small intestine, there are two more types, the autolytic and symbiotic
ones. The first type is based on the food enzymes that digest food by themselves. The process of food
consumption is controlled by the human body with the help of the gastric acid and saliva. Such a control
allows the organism to take in only those substances that are necessary at a definite moment. The other type
of digestion is a symbiotic one. Being present in the large intestine, microorganisms process the remains of
the food which have not been digested [1].The raw foodism supporters consider the raw food digestion load
to be equally distributed between the three types.

In the case of food treatment by heat autolysis loses its efficiency, because the enzymes responsible for the
food autonomy cannot withstand high temperatures. As the result of the lack of autolysis, the body loses its
capacity to assimilate the food selectively, and it leads to the decrease of immunity, obesity and causes
other health problems [2].

The raw products of vegetable origin are considered by foodists to be an adequate food. The advantage of
this type of food is explained by the presence of the dietary fibers beneficial to bacterial population of the
intestine that does not change its composition during digestion. Meat products not consumed by foodists
affect the intestine bacterial population [3].

The possibility of the protein deprivation progression and vitamin deficiency as the result of the lack of
protein and relevant vitamins in the products of vegetable origin can be a disputable issue. Theoretically,
this can be compensated by means of the intestine microorganism ability to synthesize those nutrients that
the human body lacks if foodists’ type of nutrition is used. Nevertheless, there is no data referring to the
capacity of food to be assimilated in the large intestine, and it keeps this matter unsettled.

As the result of the opinion poll conducted by the author of this article, it has become evident, that foodists
do not demonstrate any loss of weight and the immunity decrease. Moreover, people who have chosen this
type of nutrition are characterized by an increased physical activity and cheerful mind. However, it is
necessary to take into account the psycho-emotional factors of their behavior which could significantly
misrepresent the results.

The exact answer about the real existence of nutrient absorption mechanisms in the large intestine can be
given only after a detailed laboratory research. In case of detection of the relevant mechanisms and positive
answer, raw foodism can be considered to be a possible alternative for healthy nutrition.
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Milk is a pale liquid produced by the mammary glands of mammals. The composition of milk is based on
water, protein (casein, whey protein), lipids (fat phospholipids sterols), lactose, minerals, vitamins, and
enzymes. Milk fat is the largest structural element of milk that can be seen through an electron microscope
[2]. Fat in milk is dispersed in the form of small globules, whose size varies from 0.2 to 15 pm [1].
Rheological properties of milk are important in describing mass and heat transfer rates, flow conditions in
the production processes and perception of sensory properties.

The aim of this study was to determine rheological properties of milk samples with different fat content. In
the research, two milk types were studied — the milk RIMI with fat content 2.5% and the skimmed milk
Lazdona with fat content 0.5%.

In this work a viscometer DV Ill-ultra equipped with a spindle SC4-18 (rotation speed 20 rpm) was used
for determination of viscosity and flow behaviour; and the Leica DM3000 LED microscope for
microstructure analysis (magnification 10x20). Viscosity was measured at 6.0+0.5 °C.

The viscosity of the milk RIMI 2.5% (3.0 mPa s) was higher than a viscosity of 0.5% the skimmed milk
Lazdona (2.13 mPa s), which was approved by variance analysis. The result of z-test (p=0.01044 < 0.05)
shows a significant difference between samples, which can be explained with the micro-structural data.
Observing the sample of the skimmed milk Lazdona 0.5% under the microscope, it can be seen that fat
globules are widely dispersed, having a big distance from each other and there are only few globules which
can affect the viscosity of the milk Lazdona 0.5%, which is smaller than that of milk RIMI 2.5%. The size
of fat globules in the skimmed milk Lazdona 0.5% (1.285+0.264 um) was considerably bigger than in the
milk RIMI 2.5% (0.901+0.192 um). The analysis of variance and z-test (p=0.000615 < 0.05) shows that
there is a significant difference between samples. The smaller size of fat globules in the milk RIMI 2.5%
may be due to the homogenisation applied in the production process. As a result of homogenization bigger
fat globules were split into smaller ones and uniformly distributed throughout the milk. Fat globule size of
the skimmed milk Lazdona 0.5% was significantly higher, but the amount of globules was small. This is
due to the fact that homogenisation was not applied to skimmed milk.

During the research, shear stress and shear rate were determined and the flow curve was constructed. The
observed flow behaviour indicates that both samples are Newtonian fluids.
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Germination of crops is a complicated chemical process, which is accompanied by changes in
carbohydrates, lipids, proteins; and it leads to the formation of biologically active substances.

At germination of crops, a complex of hydrolytic ferments is activated, which transforms polymers into
low molecular compounds.

This study was focused on the research of amylase and proteolytic activity of germinating crops of millet
of four sorts. The germination was conducted during five days at the temperature of 20+£2°C in water, 1%
solution of sucrose, 1% solution of sodium chloride and in lactoserum. In 24 hours, the fermentative activity
was determined by photocolorimetric method with the wave length A=670 nm.

At the same time, the microscopy of starch grains was conducted on the microscope “Micromed-5”, with
zooming x1200. Micro-photos were made with the camera TC-500, the results were processed by the
Levenhuk program. Apart from the fermentative activity, the total content of phenol compounds in the
germinating crops was measured. The content of phenols was determined by a spectrophotometric method
with the wave length A=430 nm.

The dynamics of changes in amylase and fermentative activity of the four sorts of millet was similar. The
fermentative activity reached its maximum on the third day of germination. The highest activity was
observed at germination of crops in lactoserum, the lowest — in the solution of sodium chloride. Most
probably, this was related to the activating effect of biologically active substances of the serum and
inhibiting effect of sodium chloride.

The microscopy demonstrated that the starch grains became larger, gained a more spheric shape, lost their
layer structure, and the connections with the protein matrix decomposed. This was due to absorption of
water and the functioning of the ferments complex.

During the five days of germination, the increase of phenol compounds content was observed. The highest
content was detected for Sputnik and Regent millet sorts, the lowest — for Kazachye sort. Phenol compounds
have physiologic activity; a lot of them are antioxidants.

At the moment, grain sprouts are used in nutrition production as additives to the grain mixtures for bread
baking, and are included in the cereals for breakfasts. Fresh sprouts are also used for cooking salads and
complex garnishes. In such a case, a correlation of sprouts with sanitary and microbiological rules is an
important task.

In this study, sample baking of white sponge bread and shortbread was performed. A part of wheat flour
was substituted with wholegrain sprouts. The replacement was made for 30% and 50%. The cooked items
were highly evaluated by tasters. We believe that wholegrain sprouts of millet can be recommended for
making pastries to enlarge the assortment and enrich the nutrition with easily digestible carbohydrates,
nutritive fiber and biologically active substances.
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During the past two decades, probiotic (health promoting) micro-organisms have been increasingly
included in various types of food products, especially in fermented dairy products [1]. Several aspects,
including safety, functional and technological characteristics, have to be taken into consideration in the
selection process of probiotic micro-organisms. Safety aspects include specifications such as origin (healthy
human gastrointestinal tract), non-pathogenicity and antibiotic resistance characteristics. Functional aspects
include viability and persistence in the gastrointestinal tract (resistance to acid and bile, the ability to adhere
and colonize the intestinal tract), immunomodulation, antagonistic and antimutagenic properties. Before
probiotic strains can benefit the consumer, they must first be able to be manufactured under industrial
conditions. Furthermore, they have to survive and retain their functionality during storage, and also in the
foods into which they are incorporated without producing off-flavours [2, 3]. Factors related to the
technological and sensory aspects of probiotic food production are of utmost importance since only by
satisfying the demands of consumers can the food industry succeed in promoting the consumption of
functional probiotic products in the future. The aim of the study was to investigate the viability of
microorganisms in probiotic dairy drinks.

Two probiotic dairy drinks available in Latvia were investigated: fermented dairy product ‘Lakto’ (Food
Union Ltd.) and yogurt drink ‘Actimel” (Danone Ltd.). For microbiological analysis, saline (0.85%) serial
dilution aliquots were plated in duplicate using pour plate method. The count of lactic acid bacteria was
determined on MRS agar (Ref. 01-135, Scharlau, Spain) with incubation at 37 °C for 48 h. Colony forming
units (CFU) were enumerated using automated colony counter aCOLyte (Topac Inc., USA). Selected
colonies were isolated using streak plate technique on MRS agar and then identified using API 50 CHL Kit
(bioMérieux, France) which is intended for the identification of Lactobacillus spp.

The results showed that fermented dairy product ‘Lakto’ contained 1.97 x 10’ CFU ml and yogurt drink
‘Actimel’ contained 2.06 x 108 CFU ml. The number of probiotics in ‘Lakto’ was in agreement to the data
given of the product label (at least 107 CFU ml1), whereas ‘Actimel’ contained a higher level of probiotics
than stated on the label (at least 10’ CFU mlt). Microorganisms tested under microscope (Primo Star,
ZEISS, Germany) showed rod-shaped morphology and a positive Gram stain. The probiotics identified in
the tested products were Lactobacillus acidophilus in fermented dairy product ‘Lakto’ and Lactobacillus
paracasei in yogurt drink ‘Actimel’.

Both probiotic dairy drinks are recommended for consumption based on the high level of lactic acid bacteria
and the presence of probiotics.
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Honey bee-derived apicultural products such as pollen have been applied for centuries in traditional
medicine as well as in food diets and supplementary nutrition due to their nutritional and physiological
properties, above all, in regard to their health effects on the human organism, containing necessary vitamins,
essential amino and fatty acids. (Kroyer & Hegedus, 2001) Pollen is a source of antioxidant and phenolic
compounds. The daily ingestion of bee pollen can regulate the intestinal functions, effectively reduce
capillary fragility and has beneficial effects on the cardiovascular system, vision and skin (Pietta, 2000).
The amount of biologically active substances contained in any natural product is effected by storage and
treatment. Pollen with high moisture content promotes loss of pollen viability. Drying and lyophilization
are used to maintain biologically active substances and to improve their longevity during storage. Pollen is
heat-dried at 42 - 45°C using forced ventilation. Lyophilization consists of freezing at—60 to—80°C, then
evacuation from 50 - 200 mm Hg to remove the water by sublimation. (Stanley & Linskens, 1974) The aim
of this study was to determine total phenol and antioxidant content in fresh, dried and lyophilized bee
pollen.

The samples of pollen were collected from the region of Saldus in April 2016. They were dried, lyophilized
and analyzed in the Latvia University of Agriculture, Department of Chemistry. The total phenol and
antioxidant content was determined by a spectrophotometer. The amounst of antioxidants were observed
through the DPPH (2,2- diphenyl-1-picrylhydrazyl) assay. DPPH radicals showed a strong absorption band
at the 517 nm wave length Due to the radical reduction the absorbance rate decreased.

Phenol content determination was based on the reaction between phenolic compounds in pollen and Folin-
Ciocalteu  reagent, forming  chromogens. The absorption rate of the  solution
was detected at 760nm wave length

The highest content of antioxidants was determined in fresh pollen - 0,0511 mgACE/100g, followed by
dried - 0,0423 mgACE/100g, and lyophilized pollen showed the lowest value - 0,0415 mgACE/100g
(ascorbic acid equivalents per 100g dry matter)

The total phenol content in fresh pollen was 61,64 mgGAE/100g, dried - 56,89 mgGAE/100g and 54,11
mgGAE/100g in lyophilized pollen (gallic acid equivalents per 100 g dry matter).

The amount of antioxidants in dried pollen was 17.0%, but in lyophilizied by 18.8% less than found in fresh
pollen.

The phenol content in dried pollen was by 7.7% less than fresh pollen dry matter, lyophilizied - 12.2%. The
total phenol and antioxidant content in dried and lyophilizied pollen dry matter was not significantly
dependent upon its preservation method — the antioxidant value differed by 2%, but the phenol content -
4.9%, which was within the experimental errors.
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A correct course of the process of flocculation is one of the most important characteristics of
microorganisms for the majority of the technological processes, which use yeast S. cerevisiae, for example,
in brewing, winemaking and alcohol industry [3]. This property is very important in brewing because it
gives an efficient and environmentally friendly way of separation of yeast cells from young beer at the end
of fermentation. Such factors as the degree of fermentation, the organoleptic properties of beer, as well as
its biological stability depend on this property of the yeast [2]. Therefore, full and complete flocculation is
a desired characteristic for strains of brewer's yeast [1].
The aim of this work was to study the flocculation properties of strains of dry brewer's yeast Saccharomyces
cerevisiae bottom-fermenting W-34/70 and S-189 (trader Saflager, Belgium) and strains of top-fermenting
yeast WB-06 and US-05 (manufacturer Safbref, Belgium).
Flocculation ability of brewing yeast was investigated by the method of Hellman. Brewer's yeast in the
amount of 1 g was placed in a graded test tube with a capacity of 15 ml. test tube. Then 10 ml acetate
buffered solution (0.51 g calcium sulfate, 6.8 g sodium acetate and 4,5 g of glacial acetic acid, water-1 |)
was added. Yeast suspension was kept in a water bath for 20 minutes at 20°C. After that time the contents
of the tubes were thoroughly stirred to obtain a homogeneous suspension. At equal intervals of time the
height of the precipitation was measured. The results of the study of flocculating abilities are presented in
the table.

Flocculation ability of yeast

Time, | The height of sediment, cm

min S-189 W-34/70 WB-06 US-05
10 8.0 8.0 8.0 7.5

20 8.0 8.5 8.0 7.5

30 7.5 8.5 7.8 7.0

40 7.5 8.5 7.7 7.0

As it can be seen from the results of the experiment of assessing flocculation of the sample of dry brewer's
yeast, W-34/70 has the best flocculation ability.
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The aim of current study was to develop natural fruit juice-herbal tea drink with no added preservatives,
additives and assess its quality during storage in different type of packaging. Therefore 3 types of packaging
were used: PET, glass and plastic pouch bag. As it is a new product with a view to create a product with
high amount of bioactive compounds, it is important to assess quality decay during storage. Also to
determine the best treatment of herbal teas, different boiling time of tea was carried out, studying how it
affects the amount of phenolic compounds extracted into the tea. Also radical scavenging was determined
to understand the importance of bioactive compounds into the tea. Free radicals are able to affect DNA
system degrade lipids, affect cell metabolism. These reactions are irreversible in the body, causing various
diseases and aging. It is therefore important to pick up food that contains antioxidants, flavonoids that these
radicals are able to inhibit [1].

Chemical and microbiological analyses were performed at scientific laboratories of the Latvia University
of Agriculture, Faculty of Food Technology. The research objects are two mutually different beverages:
peppermint tea-blackcurrant juice-honey and chamomile tea-rhubarb juice-fructose beverages filled in
PET, glass bottles and pouch bag, using hot filling at 100°C. Total phenol content in beverages was
determined using spectrophotometric method at 517 nm. Anthocyanins was determined using
spectrophotometric method at 540 nm, carotenes at 440 nm. The phenolic compounds and ABTS radical
scavenging activity were determined for chamomile, calendula, mint and yarrow tea, different time of
boiling was chosen: pouring, 5 minutes, 10 minutes, 15 minutes. Radical scavenging activity is based on
the reaction with DFPH (1.1-diphenyl-2-picrylhydrazyl) radical.

During 8 weeks of storage the biggest changes can be seen in first 2 weeks. Studying the anthocyanins and
total phenols, biggest stability can be noticed for products packed in PET bottles. All three types of
packaging show that anthocyanins decreases linearly during storage. Whereas carotenes already showed
low results at outset (0.003 — 0.010 mg/100 g*) and almost disappeared after 8 weeks. Results also showed
that boiling tea for 10 and 15 minutes enhance the extraction of phenols into the tea extract. About two
times more than just pouring hot water over the tea leaves, respectively from 61.57 to 117.18 mg/100 g*
for yarrow tea.

Conclusion

When comparing two different samples, during 8 weeks, best quality persist for products packed in PET
bottles, in a matter of detecting anthocyanins, phenols, carotenes and colour changes.

Changing tea boiling time can be observed that total phenol extraction into the tea extract is about two times
better when cooked longer, peppermint tea showing the highest amount of total phenols — 121 to 241 mg/
100 gt
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Sourdough fermentation is the oldest way of making bread. Its use enhances bread aroma, taste and
increases shelf life. Usage of sourdough during bread making allows to avoid food additives, making
sourdough bread much ”Greener” and more attractive for consumers. Milk stage is an early stage of grain
readiness when the hull is still green and the grain is filled with white milky liquid. Fructooligosaharides,
which can be abundantly found in milk stage grains, show positive effect on human organism [1,2].
Addition of fructooligosaharides with milk ready grain flour enhances bread nutritional value. For farmers
it would give an option to grow and sell these crops. In countries with warmer climate it is possible to
harvest two times per season, if one of the harvests is in early milk stage. Additional of economic gains
this would also allow avoiding growing monocultures [3].

The aim of this study was to determine how addition of milk ready grain flour affects lactic acid bacteria
(LAB) growth in sourdough. The authors of his study used wheat, triticale and hullless barley flour from
milk phase grains. "Bocker’ (Germany) starter culture was used in sourdough fermentation. Fermentation
was carried out at 30°C temperature for 24 hours. Rye flour sourdough was used as a control sample.
Lactic acid bacteria growth control was done by counting live cells in a hemocytometer using Leica DM
3000 LED (Germany) light microscope. Measurements to determine cell count were carried out after 30
minutes, 1 hour and 3 hours after making sourdough. Temperature was kept constant at 30°C in the
fermentation chamber.

The obtained results showed that the growth of lactic acid bacteria was most active in rye flour sourdough.
Lactic acid bacteria cell count grew from 4.4-10" CFU - ml™ at the beginning of the experiment to 1.7 -10°
CFU -ml™ after 3 hours. Out of milk stage grain flours, wheat flour showed the best growth dynamics.
Lactic acid bacteria count increased from 4.4-10" CFU-ml™ to 1.2-10° CFU-ml™ after 3 hours of
fermentation. It must be noted that in the last fermentation stage, milk ready wheat sourdough showed
higher growth of LAB than in rye flour sourdough. The slowest LAB growth was determined in the milk
stage of triticale sourdough, LAB count reaching 4.7-10° CFU-ml™" after 3 hours of fermentation.
However, in all 4 sourdoughs a clear trend of increasing LAB count in sourdoughs can be seen as the
experiment continues.
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Today we see a large variety of fermented milk products with different fillers. A further development of
the market of yoghurts and a further growth of interest of consumers in new tastes is expected. The aim of
this article was to compare starters produced by various manufacturers and to develop dairy yogurts with
berry and vegetable fillers.

For the preparation of fermented products, pasteurized milk with fat content 3.5% was used. Starter cultures
were added at the amount of 5% of the volume of milk. Morphological description was carried out
according to standard methods. The ratio in various types of microorganisms under the microscope and
their degree of development were evaluated. The quality of yogurt starter cultures was evaluated by the
organoleptic characteristics, titratable acidity, and the sample was examined by a microscope.

When comparing various manufacturers of the yogurt enzyme, it was found that the best organoleptic and
microbiological parameters were displayed by the EKOKOM (Bulgaria).

It is known that a combined starter has a higher anti-mutagenic activity than pure cultures. So, as the next
step, we examined a multi-stemmed starter. According to this study, the best possible microbiological
indicators were demonstrated by the "Bifidobacterine yogurt™ Genesis (Bulgaria), "Lactobacillus" Genesis
(Bulgaria) and "Bifacil” Vector Bialgam (Russia). There are well-developed streptococci and bifido
bacteria, acidophilus and Bulgarian Bacillus in the fixed preparation "Bifidobacterine yogurt" [1].

For the enrichment of yogurt, dietary fibre and carotenoids fillers from pumpkins and carrots were selected,
but for the enrichment of anthocyanins and phenolic compounds, Aronia berry, black currant and
honeysuckle were used.

Berry and vegetable raw materials were washed, dried, homogenized, we added the rosehip syrup and pectin
as fillers. And those compounds were crushed up and added to the yogurt atan amount of 10-20% by weight
[2].

Yogurts with cranberry, cloudberry, cranberry, pumpkin and carrot fillers were developed. Samples of
yogurt with different toppings were evaluated organo-leptically by a 5-point scale focussing on the
following parameters: appearance, aftertaste, taste, smell, texture, and colour. Almost all the yogurts were
highly appreciated by tasters.

In the conclusion, we found out that adding local vegetable and berry raw materials to yogurt toppings
allows us to expand the assortment of healthy dairy products that can be used by different groups of
consumers.
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The modern man's tense rhythm of life, the shortage of time, the harmful pollution of the environment-— all
of them are either reasons for difficulties of adaptation of the body or threats for people's health. It becomes
more understandable to people that their health depends on the level and structure of their food. Now Russia,
like many other countries, is manufacturing food products which are useful for people's health of different
ages. One of the preconditions for keeping products safely is the prevention of their spoiling.

The technology of production plays a great role in improving food value, that's why products with a long
shelf life, such as extracts, infusions and juice of plants, are used for working out new recipes of drinks.
Thus, by using extracts, infusions and juice of plants in recipes, we increase the product shelf life, and the
biological value of the products due to the presence of antioxidants, organic acids, mineral substances,
enzymes, vitamins, phenolic compounds, aromatic substances and other biologically active components.
The orange peel is the second raw material in the technology of juice. It is used for feeding cattle after its
industrial processing. And, in particular, it is the richest source of vitamin C.

The main purpose of this research study was to discover vitamin C and phenolic compounds in the orange
peel from Spain.

The research of the presence of ascorbin acid (vitamin C) was done by the volume method of extracting
vitamin C with the help of a salt acid solution and subsequent titration visually with the 2.6
dichlorphenolindophenol sodium solution till it turned light. Pink color appeared, and the research study
showed, that vitamin C in the orange peel was on average 94.3 = 0.3 mg/100g of the product.

During the research, the analysis of the presence of the fenol contents in the orange peel was done. The
method with the reagent of Pholin-Denis was used for the determination of the quantity of the phenolic
compounds in the examined raw material, which were based on the formation of colored products of
oxidation of phenolic compounds with phosphorous molybdenum-tangsten reagent in the alkaline
environment, which is created with the help of the saturate solution of sodium carbonat. The analysis
showed that the average content of phenolic compounds in the orange peel was 4.73 + 0.04 mg/g.

After this research study, we came to a conclusion that vitamin C in the orange peel was 94.3 + 0.3 m/g
100 g. The total amount of phenolic compounds in the orange peel was 4.73 + 0.04 mg/g, too.

To follow up this research study, the next task is to look into the use of the orange peel in the technology
of drinks with the purpose of breaking the reaction of self-oxidation in the drink components and prevention
of changes of their organoleptic characteristics and to increase the shelf life of drinks.
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The transportation of cargo from the supplier to freighter is a complex and diverse process, requiring in-
depth planning, quick decision making and effective control mechanisms. Application of Intelligent
Transportation Systems (ITS) in the transportation of various types of cargo enables more efficient usage
of vehicles and simplifies the management of transport in cargo transportation processes. The goal of the
article is to determine the level of importance of ITS in the optimisation of cargo transportation processes.
ITS is a package of the traffic, telecommunications and information technology tools [3]. Information
technologies are in great demand in the activities of transport and logistics companies because these
companies are constantly working with large amounts of information and their management requires fast
response [1]. ITS covers a wide scope of information control and electronic technologies based on wired
and wireless communication. Since these technologies are integrated into the infrastructure of transport
systems and vehicles, they facilitate to visualize traffic flows, reduce congestion and provide alternative
routes, save time and money [2]. After the analysis of ITS applied in the logistic companies, the following
main systems in freight transport optimization process can be determined: route planning programs;
Internet transportation and cargo exchange; operation management systems; traffic control and surveillance
systems; and vehicle tracking and control systems. The highest additive value in optimising the synergistic
transportation of cargo processes is achieved from the activity management systems rather than from
programs of optimisation of separate processes. A comparative analysis of two most popular performance
management systems in Lithuania, Infotrans and Klevas, has been conducted [4]. In general, both systems
provide similar solutions; however, the usage of Infotrans is more flexible and easier to control, that
influences its greater popularity in the logistics market. The main modules of the program can be
distinguished: tenders module which is intended for registration of cargo, route and vehicle proposals;
order-routing module which is designed to form freight orders and routes according to the orders, to register
the route process and create the documentation for billing and services; analysis-reporting module which is
designed to calculate various performance indicators and form reports according to the main elements of
the program: orders, routes, managers [4].

The application of ITS in the transportation sector usually proves to be much more effective than traditional
measures allowing to optimise the company’s performance, ensuring a more efficient usage of the existing
transport infrastructure, and ensuring a better information flow and decrease of management costs.
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Sunlight has always played an important role in nature and already for 4.6 billion years affects almost all
living organisms that surround us and their processes. Sunlight is necessary for good health, but it is very
important to understand also its negative effects. Solar radiant energy — is a spectrum of waves. They are
divided into an ultraviolet ray (UV wavelength - 400 nm), visible light (wavelength - 400 to 700 nm) and
infrared (IR, wavelength - 700 nm), felt as heat. The shorter the wave, the more energy it emits, and the
greater the potential of damage to health. Ultraviolet radiation is divided into UVA, UVB and UVC waves.
The longest UVA waves are 320-400 nm (1 nanometer (nm) = 0.000 000 001 meters). They are necessary
for the synthesis of vitamin D in human skin, but too much can cause skin burns, cataracts and other
offenses. Shorter UVB waves (length - 290-320 nm) causes changes at the molecular level - violation of
the DNA of cells. The shortest UVC waves (length - up to 290 nm) is absorbed by the ozone layer, so they
do not reach the ground. The article aims to analyze the literature of the ultraviolet radiation effects on
humans, the possible consequences and current threats. To achieve this, the future challenges are: literature
review and a random respondent survey, how much they know about the ultra-violet rays and the damage
they cause to the body. The study of sources reveals that the source of ultraviolet rays contributes and harms
to the body. It should be remembered that if we lack sunlight, the skin stops synthesizing vitamin D, which
is needed for bones, muscles and the immune system. UV radiation helps to treat some diseases such as
rickets, psoriasis, eczema. Any abuse of the sun or tanning services may lead to some form of skin cancer
- malignant melanoma. Such diseases in Europe are growing. For example, in Sweden each year it goes up
by 5 percent. In Lithuania yearly increase is 12.2 percent for women, 14 percent for men. Based on the
second source, we want to reveal the measures which help to protect against harmful UV rays. However,
here one needs all the necessary expertise and knowledge, because you have to know what must be the
composition of protective cream, where and how it is designed to be placed to get the benefits and should
not have even more harmful effects. In this paper, the small random respondent poll creates a deeper
understanding of the problems that arise from a person's own ignorance or the lack of information. The
wider people's knowledge is, the more effectively they will be able to protect not only themselves, but also
others from possible UV damage to their health.
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A reflector is a visual personal security measure, which at night vividly reflects car lights. Reflecting light
itself becomes a source of light, so it is easier to notice a person or an object with the reflector and, most
importantly, they are seen from about 3 to 5 times greater a distance than without it. More than 90% of the
information car drivers receive is by visual aid. A vehicle going at 80 km / h travels 22 meters per second
on the highway. The average response time is one second, and then the natural duration of the action for at
least one second. Within two seconds, the car has traveled 44 meters. Without a reflector, a pedestrian is
only noticeable at about 30 meters from it. That means, the driver has only 1.3 seconds time to react and
act if he is not using the phone, or is switching radio station at the moment. For such a distance, the time
will not be enough even to start stopping the car. A pedestrian with a reflector is noticeable from about 120-
150 meters, which means that in this case the driver has almost 7 seconds of time to react properly, and
safely steer around the pedestrian. For a car driving with high beams on, a pedestrian without a reflector is
visible at only about 100 meters. Meanwhile, with the reflector - at about 250-300 meters, which is 3 times
greater distance than without the reflector. From that distance if you notice pedestrian there is sufficient
time to react and to avoid the obstacle. To choose your favourite reflectors is easy. The security measures
come in various shapes, colours, stiffness, it can be fixed anywhere, clipped, glued, and even sprayed.
"Life Paint" is spray paint, which is invisible, but, when illuminated, shines like a normal reflector. The
paint is poured into a 100-ml flacons. The test was a little bit disappointing. The paint sprayed on wool
stoles almost did not reflect the light. Another time, paint was sprayed on a flatter surface, materials such
as jeans. Then the effect was one hundred percent. True, these inks are not completely invisible...

We "label™ not only pedestrians with reflectors, but also roads. Road reflectors are for road edges and
dividing lane markings. An especially effective tool in road branching, the approaches of viaducts, tunnels,
underground garages. Light reflective elements help drivers at dusk or in the dark to see the contours of the
road. Modern safe roads cannot be imagined without the reflective elements that not only reflect the light,
but can be programmed to blink or change colours.

The conclusion can be made that, when choosing reflectors, it is important to pay attention to their quality.
High quality reflectors are certified to meet the European Union EN 13356 standard. Only a bright reflector,
not damaged and mounted on clothes so as to be visible from all sides, will ensure maximum visibility, at
the same time safety in the road. Road traffic law says for pedestrians, cyclists and chariot drivers to use
reflectors, wear jackets or clothing with reflective elements. These are not offered, but mandatory.
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Halogen lamps are already outdated though they are still widely used. It is probably because it is the
cheapest automative light technology. There are various types of halogen lamps: H1, H3, H4, H7, H8, H13,
9006 (HB4), 9007 (HB5) and others whose name includes letter ‘H’. In the last decade of the 20th century
Audi, BMW, Mercedes, and Lexus cars have started using xenon systems. Nowadays, however, simple
halogen lamps are built into new cars though xenon systems are becoming more popular. They are also
becoming cheaper. At present diode lamps are widely used. At first LED lights were built into rear lamps,
turn indicators, compartment lights, contour lights, number plate lighting and head daytime lights. Now
Audi and BMW cars have started to use this type of lamps in low and high beam lamps and daytime lights.
Many scientists state that LED is the future of lighting because LED has the best ratio of light-energy
utilization. Why are xenon lamps not driven out of the market by LED lamps? This is because the problem
of LED lamp heating has not been solved yet. They shine well but they also heat up strongly so it is
necessary to use cooling radiators and all of other kinds of LED lamp cooling systems. However, it is not
always technologically possible to do it. Xenon lights will remain the most popular and best-fit car lights
until the problem of LED overheating is solved.

Tosum up, it is now best to use xenon lamps in high beam and low beam lights. However, it is best to use
automative LED lights in day light lamps, number plate lighting, contour marking, compartment lighting
and elsewhere where there is no need for particularly high power supply.
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Our lives are immersed in various frequencies of electromagnetic fields (EMF) emanating in all directions,
carrying active energy — electromagnetic radiation by propagation through space. Every day, we spend long
hours at home and at work in the vicinity of many electrical appliances. But we do not think how they affect
us. We always think we are young and we are not affected by it, but scientific findings show something
quite different. Therefore, the purpose of our presentation is to provide specific information about
electromagnetic radiation and its harm to our bodies, and the guidance on what we should change in our
lives and behaviours. We also have specific tasks: 1) to find out what electrical appliances are used in
households most often; 2) to learn how electromagnetic radiation emitted by these devices affects our body;
3) to assess specific protection methods.

Our life is not imaginable without the latest technological inventions. Electrical appliances in the workplace
and at home are various: household appliances, electrical equipment, computer screens, power transmission
networks, radio and television and cellular antennas that create electromagnetic field. An electromagnetic
field isa phenomenon of interconnected electric and magnetic fields that varies over time, and which energy
generates electromagnetic waves. Non-ionizing electromagnetic radiation does not have enough energy to
atomic ionization of cells in the body, but by providing energy to the cells, it causes changes in the body.
Their effect depends on the frequency, EMF strength and duration. Exposure of radiation can be expressed
with the concept of electrosmog (electrical pollution). It is insensible and invisible, since human organs do
not detect the electromagnetic field of 20-300 MHz. It has been clinically proven that people constantly
exposed to electrosmog, depending on the radiation intensity and duration, suffer from insomnia, headaches
and stomach aches, behavioural disorders, memory deterioration, brain damage and even oncological
diseases, eventually. To support our considerations, in January-February, 2017, we carried out a survey,
involving 50 randomly selected respondents from 20 to 60 years old. We attempted to find out how often
they use a mobile phone, microwaves for fast food, computers, where they usually keep and carry a mobile
phone and how much they know about the detrimental effects of these devices to health. It was found that
almost 37% of the respondents often use microwaves instead of gas stoves, 56% like to spend their free
time at the computer and 75% talk on the phone for more than 10-15 minutes. Most of those surveyed
persons carried their phones in the pockets of trousers or other clothes. 25% felt headaches after longer
conversations over the phone, but only a few surveyed respondents experienced sleep disturbances. The
results of the study suggest that only a small part of the respondents are aware of the risks caused by new
technologies on the human body and health.
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As technology evolves, the demand in upgrading systems and software increases as well, because the vast
majority of old systems were made only as tools for problem solving. From two processes’ development at
the beginning, today’s systems are developed, based on specific methodologies, and they are called —
software life cycle models. It is a long process, which starts with requirement analysis and ends with system
maintenance for a long period. Nowadays there are lots of life cycle models, starting with standard models
like Waterfall or Spiral model, and finally models with Agile methodologies, but there still are problems
with choosing the most appropriate model for development of the particular system.

The problem of choosing an appropriate life cycle model is also the fact that there is no comparison between
individual models based on a common approach.

After the analysis of five different life cycle models, regardless of a model, each of them includes the
standard activities, such as requirements’ gathering and analysis, software / system design development,
implementation, testing, deployment and maintenance, as well as activities, which are related to
organisational process, documentation and communication between all interested parties. The life cycle is
the same, but the main difference between these models is how these activities are made, documented and
called.

Each model after Waterfall poses a major activity, on which it bases its model approach. Like Spiral model
— system analysis, RAD model — fast development, Agile — organisational processes. Agile methodology
also does not use documentation forms as it was used in standard models, but it still has some forms for
requirement specification, necessary for the development process.

Comparison criteria have been developed as a result of the work after five different model analysis based
on methods used in each model’s process activity. In addition, the survey was conducted to find out, how
these models are used in real projects, because in a real development process most of the methodologies
are combined, and its pure form is not used due to the different system design, structure, team and other
resources.
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Automatic web page classification is one of the most essential techniques for Web Mining given that the
web is a huge repository of various information including images, videos, news, etc. [1] Tools like search
engines perform excellently in locating information on the internet but provide limited ability in organizing
the web pages [2].

The aim of research was to investigate the possibility to build automatic web page classification system
which will extract information from public databases based on categories selected in user interface and
assign at least one category per entity.

Selected category serve as a keyword by which to receive related web sites from the public databases. Since
the extracted website content by selected category may differ from content users are actually looking for,
it was necessary to develop a classification algorithm which ensure that content corresponds to user’s
selected category.

The classification algorithm analyses received web site short description (snippet) using TF-IDF, short
for term frequency—inverse document frequency, weighting. In the beginning text preparation is carried out,
removing stop words, special characters and splitting text into words. Afterwards common terms are found
and calculated TF-IDF weights for each site [3].

Conducting 20 experiments, each of 40 web site large sets, highest TF-IDF weights show web sites
associated with the following terms: news (0.2599), games (0.2567), business (0.173), sports (0.1733),
recreation (0.1733), but the lowest weights sites associated with terms: locator (0.046), site (0.082),
travelocity (0.036), pirates (0.092), title (0.043), official (0.126). Algorithm worked with 70% accuracy on
the whole assigning 14 of 20 correct categories.

TF-IDF weighting is suitable for short description analyses in cases when there is a dominant keyword
(term) in web site snippet. Classification algorithm works with 90% accuracy categorizing web site snippets
with well-known terms like football, music, science, recreation, news, business, sports, games, etc., but
with 50% accuracy with less frequently used terms like locator, site, official, attack, title, pirates, etc.
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At the beginning of World Wide Web, the Internet was founded and designed in the United States of
America, so western culture writing principles were used for website technical realization - information
was portrayed in a horizontal format. Also, graphical designs were poor and simple for the first websites.
In fact, some websites looked like simple documents with a few pictures aligned in the middle [3]. With
time, the Internet developed into a global phenomenon increasing non-English speakers’ community in the
Internet using their own languages. Nowadays, a web developer, designing a modern and successful
webpage, need to use internationalization, localization and globalization.

When creating a new website, it is important to think about a webpage and a company’s new possibilities
- attracting customers and clients from multiple countries. So, at the initial stage, developers need to think
about internationalization (i18N). Internationalization is the process of building (or rebuilding) a site so that
it can be easily localized. Localization (L10n) is the process of modifying a product for a specific locale.
Globalization (g1ln) is commonly used as the all-encompassing term for both internationalizing and
localizing a web site [1]. As a part of globalization, it is important to think about localization side — not
only translation and text rewriting, but also colour, layout change, graphics and pictures. But in
internationalization, it is important to think few steps ahead, so that localization can be performed easier
and effectively.

The concept of “glocalization” extends understanding of globalization to include both local and global
audience’s considerations in website writing, and glocalization can be productively applied in local and
regional contexts. Glocalization key areas, also called “dimensions of difference”, are literacy (oral, print,
and technological), linguistic difference (alphabetic, roots, native or learned), physical environment
(climate or built), cultural norms (privacy, age, gender, individual or community-based), technological
infrastructure (technology and/or communication networks) [2]. Glocalization covers a wide range of other
sciences and knowledge, creating complicated website designing and creating process. One of the main
glocalization problems is how to get and use this knowledge.

The aim of the research is to gain and gather glocalization knowledge, then to use Latvia University of
Agriculture website re-building. It would give Erasmus students from other countries possibilities to easily
navigate and find the necessary information.
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For the company or institution providing distance learning services, it is essential not only to provide service
and organization, but also the quality of e-learning materials used in the process. Its basic requirements are
resulting from learning content, which in turn is determined by the corresponding educational standard.
Quality assessment has an internal dimension — self-assessment and external dimension carried out by
external experts. Self-assessment can be made by the project implementer or creator of e-learning material
using the checklist. A checklist is a character or a list of activities in which the observer makes notes [1].
Checklists have been used in numerous evaluations and have been considered as a helpful tool for quality
assessment. Checklists help evaluators monitor criteria during an evaluation process [2]. The most basic
type of checklist can be useful in conducting an evaluation in many aspects.

The aim of the research was to find the way to minimize the effort and time required for evaluation of the
electronic learning materials. During the research, based on the quality criteria mentioned in the literature
and personal experience, criteria, which affects quality of e-learning material, were summarized and
grouped. Quality evaluation is performed by using one of the methods used in software engineering -
checklist. Based on the identified quality criteria, a checklist was established. The criteria were grouped
into four sections: formal quality, didactic, media and usability. To evaluate teaching materials, checklist
questions (total 86 questions) were evaluated and adjusted in conversations and discussions in the work and
educational environment at the Latvia University of Agriculture and at the Professional Distance Learning
Centre of Latvia. During the research a web-based self-assessment tool for e-learning material content
quality evaluation was developed. It is based on a checklist, where the identified quality criteria in the
evaluation uses a rating scale from 1 (doesn’t comply) to 5 (fully meets) and three impact levels: low,
medium, high. After evaluation of the material also quantitative assessment is given. It is shown in both -
by all the four sections and the overall average rating.

An electronic checklist tool is intended to help assessors to evaluate the final product - the electronic
learning materials, that is, whether it meets the expected quality. Checklist allows identifying a number of
conditions and requirements that needs be taken into account in the development of e-learning materials.
The research should continue to evaluate the usefulness of the developed checklist tool.
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Studying English for Special Purposes at non-linguistic university includes acquisition of words and their
use in the new context dependent on the professional area. Here we often notice that the meaning of the
word is different from habitual meaning we have got used to in the course books. So vocabulary of texts in
a special occupational area could be the major point of professional language acquisition. That means that
the choice of words to study is an important point in professional foreign language acquisition. And here
computer programme is of great importance.

We developed a special program which it is possible both count the word frequency and sort them. Users
can enter an input filename or path to the “.txt” file and just press” Ok”, after that the programme will find
that file and create a new one, in which list of words will appear from the given text and the words will be
sorted by frequency or alphabetically. So it is a special programme that provides the user an opportunity to
calculate the words frequency in the text.

We have tested the programme by calculating words in the collection of texts from articles containing of
about 200,000 words and it took about 2 minutes to do all the actions to see the word frequency. This
programme is simple to be installed and can be used by students both in the classroom and at home because
users do not need the Internet like all other programmes [1,2] to do this task. Using the programme students
learn about some differences in occupational words use in different contexts, providing simultaneously the
students with a wide range of examples of vocabulary use in special occupational contexts. With this
programme we first studied word frequency in texts on computing and robotics and chose the high
frequency words. Students were provided with texts on engineering from different areas and on their own
chose the frequent words and studied the words environment.

The new programme helped students understand the different meanings of words, their use in specific
contexts and improved their language knowledge.

References

1. Frequency Analysis: http://www.dcode.fr/frequency-analysis (3.06.2017.)
2. Text Analyser: https://www.online-utility.org/text/analyzer.jsp (3.06.2017.)

65



GLASS SHEETS CUTTING STOCK PROBLEM ALGORITHM SURVEY
Katrina Landmane
Latvia University of Agriculture, Faculty of Information Technologies, post-graduate student, Latvia
Vitalijs KomaSilovs
Latvia University of Agriculture, Dr.sc.ing., Latvia

Optimisation is an important way to increase product manufacturing output while minimising cost, as well
as rationally using the material and decreasing production waste amount, as some resources are hard to
come by. A wide range of algorithms to solve problems of this kind exist, but not all of them are applicable
to glass sheet cutting due to the nature of the material [1].

In several industrial applications, it is required to allocate a set of rectangular items or cut something from
larger rectangular standardized stock units by minimizing the waste. In warehousing contexts, goods have
to be placed on shelves. In newspapers paging, articles and advertisements have to be arranged in pages. In
wood or glass industries, rectangular components have to be cut from large sheets of material. These kinds
of problems, where something has to be cut or packed in two-dimensional space, are known in the literature
as two-dimensional cutting and packing problems [2].

Cutting glass (or wood, paper etc.) sets several additional constraints to the algorithm(s), as the shape cannot
be cut from sheet directly as needed. The cut has to be made from one side to the other, limiting the solution
space. This type of cut is called guillotine cut [3].

The aim of this study was to determine the performance of various algorithms, which can be used for
calculating the best way to cut glass, then evaluate and compare them to find one with least wasted material.
To do that, several of the algorithms described in publications were chosen and were programmatically
implemented using Microsoft Visual Studio C# (release 2013). These algorithms were tested on datasets
chosen from EURO Special Interest Group on Cutting and Packing (ESICUP) data repository to determine
their effectiveness. The software provides the best result possible of chosen algorithms for data set by a
user.
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Nowadays, information and data are valuable resources in various fields of study and bioeconomics, and
because of its exponential growth, more frequently it is required to store and process information as large
and complex data sets, also known as Big data. Large data sets are created and gathered by social networks,
complex information systems and also Internet of Things (10T) devices, therefore use cases of this data may
vary and different cluster computing solutions could be used to achieve the best performance.

One of the first and the most popular implementations for computing and generating big data sets with a
parallel, distributed algorithm on a cluster is MapReduce. A standard MapReduce application processes
data set on many computers (cluster), splitting data into separate, independent slices and resulting data in
the form of key-value pairs. MapReduce parallel programming model consists of two different phases,
processes — the Map function which is designed for task decomposition and the Reduce function which
merges computed results back into a single data set. To achieve the high performance using MapReduce
technology, the user is required to make manual and onerous optimizations. However, MapReduce cluster
computing solution becomes inefficient and slow when iterative tasks or interactive analysis on the same
big data set is performed [1].

For repetitive data analysis where the significant part of source data set does not change or processing is
needed for loT real-time data Apache Spark cluster computing solution may be used. In contrast to
MapReduce, the output of Spark map phase is written to operating system buffer cache (memory) not split
onto the disk, therefore the write and access speeds are remarkably lower. Apache Spark also allows caching
the data in memory for use cases where iterative machine learning algorithms are used, allows to perform
real-time stream processing with large input data on the fly [2].

The another noticeable and important advantage of Apache Spark cluster computing model is resilient
distributed dataset (RDD) which represents a read-only collection of objects partitioned across a set of
different computers than can be rebuilt if an another partition is lost. This mechanism can preserve system
state, stability and high performance when some of the cluster nodes fail or temporary become unreachable
[3].

The research was mostly focused on comparing MapReduce and Apache Spark cluster computing solutions
in different use cases and implementations, comparing differences between both technologies. As a result
guidelines and recommendations are given for selecting preferable cluster computing solution to achieve
the best performance in different situations.
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The aim of the research is to analyze and compare the efficiency and effectiveness [1] of Bachelor and
Master study programmes in Information Technologies at the Latvia University of Agriculture [2], [3].
The main problem described is quality and productivity of IT study programmes. It isimportant information
for the applicants that apply to study at this university. These data can be received using special algorithms
to compute. For this reason the author decided to use Data Envelopment Analysis [4] — a special linear
programming based method that is used to estimate the frontiers of production. Firstly, the main information
of these programmes is described. In the second stage the previously mentioned procedure for computing
the necessary parameters is examined. Finally, some possible improvements and recommendations for these
programmes are presented.

The information is gained by a comparison in quality/efficiency/effectiveness between these two study
programmes. During the research some mathematical details are computed by the method that uses Data
Envelopment Analysis. These details shall represent the results in various criteria during the research. The
author recommends further modifications of the described method to receive more precise data of efficiency
and effectiveness. The research can help to make decisions about the quality of these programmes more
easily.
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Big Data analysis provides the business sector with valuable information which can be used to make
decisions, create new innovations, improve customer relationships and many more.

A large part of big data has a geographical features attached to it and since spatial analysis is
computationally intensive, traditional methods of analysis will not work or will not give the results as
expected.

Increasing amounts of spatial data recently produced by location-aware devices like GPS, smartphones,
space telescopes and other, as well as high computational complexity of spatial queries lead to requirement
of specialized systems, techniques and algorithms for handling and analysing big spatial data [1].

It has become essential to analyse big spatial data to obtain values, which can be used as a guide in decision
making process in business or scientific researches. For example, social researchers rely on data acquired
from Location Based Social Networks with large amount of user location information to study dynamic
characteristics of social systems and human behaviour. This information is required in variety of business
fields [2].

The analysis of big spatial data has become a challenge even though highly powerful processors are
available nowadays. Over last two decades a great effort has been applied in developing big spatial data
analytics. Many new techniques are developed and are still proceeding to evolve for supporting spatial
queries on Hadoop and other platforms. [3]

During the research the author analysed available non-commercial big data analysis platforms and tools for
big spatial data visualizing and analysing. The capabilities of these tools has been distinguished in analysing
big spatial data content and exploring differences in language, indexing, querying, proceeding speed and
other features of extended GIS tools for Hadoop.
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Home brewing is gaining popularity in small households in Latvia. Home brewing is becoming a trend
because home brewing has always been a deep tradition of Latvian culture. Every family had home brewed
drink and they treated guests with it. Nowadays people have forgotten how to make home brew and if
someone tries to make it, it is not as simple as it looks. Because of that we are in need of the system that
can monitor a whole brewing process and it will warn the maker about a whole process if something is not
at the normal state. The system will indicate sugar level, temperature, time of the brewing process, absolute
alcohol level, etc. The following objectives were set to reach the aim. We need to analyze wine brewing
system, sensors and how they operate in different environments. It is also necessary to compare hardware
to get best results and gain higher stability on system work.

The most crucial parameters for the monitoring of the wine production are the total sugar concentration,
ethanol concentration and the CO2 production. The CO2 production is linearly yeast growth associated [1].
During the fermentation process, wine grape sugar is metabolised by yeast which converts the sugar into
water, alcohol and carbon dioxide. During the active fermentation process, concentrations of carbon dioxide
within the headspace of a fermenting tank may reach levels approaching 100% by volume. The danger with
this type of build-up includes the displacement of oxygen and the potential asphyxiation of workers as well
as the dangers of being exposed to high concentrations of carbon dioxide for an extended period of time
[2]. The wine industry’s materials efficiency metrics can include quality which can be a symptom of
materials inefficiency through the full supply chain. Materials efficiency can be improved through
automation and real time monitoring throughout the process.[3]

It can be concluded that 1) data can be used to predict fermentation duration and stuck or sluggish
fermentations, 2) data can be used for addition of nutrients, 3) data can be use for improvement of the
quality of wine.
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Temperature is an important factor affecting microbial growth in food products, and hence the most
controlled and monitored parameter for food safety in the food industry. In the last few decades, modelling
of heat and mass transfer in products has gained special attention in the food industry as it can be integrated
with predictive microbial models, and eventually with risk assessment models. Thus, heat and mass transfer
models can be used as practical tools to assess microbial safety of food products quantitatively, especially
in the event of unexpected processing issues such as thermal processing deviations. This study reviews
research efforts related to heat and mass transfer modelling in food products that have been published in
recent years. It synthesizes the main ideas behind modelling of thermal processing in the food industry
encompassing common considerations and techniques.

The objective of this work is to determine diffusion process using hot air drying method to create heatwave
computer simulation mode.

Drying is the oldest method of preserving food. The early American settlers dried foods such as corn, apple
slices, currants, grapes, and meat. Compared with other methods, drying is quite simple. In fact, you may
already have most of the equipment on hand. Dried foods keep well because the moisture content is so low
that spoilage organisms cannot grow.

To mathematically calculate effective diffusion process in solid food materials, A. Aboltins described how
a mathematical model of carrot slices [1] is used in experiments. This research describes that heatwave
mass transfer process depends on moisture quantity and drying rate in drying samples [1].

To create an exact computer simulation model of heatwave transfer process, different diffusion coefficient
should be taken into account during the drying process.
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There are multiple mobile platforms (operating systems) for mobile devices. Market share of shipped
mobile phones in November 2016 were: Android — 86.8 %; i0S — 12.5 %; Windows Phone — 0.3 %); others
— 0.4 % [1]. Each of the platforms has its native software development environment. To reach the audience
of all mobile platform users, multiple versions of the same application has to be built. To minimize the total
costs of ownership, there are cross-platform mobile application development environments which can be
used for development of one application and compiling it for multiple mobile platforms.

The research method implies discovery of distinct functions that are available to all mobile platforms.
Specification of requirements were composed from these functions.

Mobile applications according to the specification of requirements with the most popular cross-platform
and native solutions were built [2]. Times to set up the environment and build mobile applications were
measured. All functions of built mobile application were marked with a plus or a minus if certain function
could not be built or compiled for certain mobile platform.

Time measurements and positive/negative marks were summarized in a table. That gave a clear picture of
which cross-platform solution covers most of the functions and which is easier to use and thereby minimize
total costs of ownership of cross-platform mobile application.

Quialitative analysis covers comparison of user interface, performance, special purpose (e.g. games) and
other differences between native and cross-platform solutions [3].
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The current state of unique karst lakes of the Brest region of the Republic of Belarus is analysed in the
research. In recent years there is a need of complex profound studying of a condition of these lakes for the
purpose of the organization and conducting monitoring of an ecological situation in this territory in
connection with intensive development of a recreation and increase in anthropogenous loading. It should
be clarified what specialized complex geoecological works on these lakes have not been carried out so far.
Brest region is in the southwest of the country and in the geomorphological relation treats the area of Polesia
Lowland and, partially, in the north — the area of the Central Belarusian regional glacial heights and ridges
and the area of plains and lowlands of Predpolesye [1].

Karst lakes are unique not only by the characteristics, but also due to their location in the area of
Predpolesye and Polesye where generally low-lying flat landscape is present. Their value is connected, first
of all, with the quality of water, and, that these lakes can be a source of water by having sinkholes [1].
Thanks to good hydrochemical indicators, karst lakes can serve for recreational purposes.

Hollows of modern lakes in connection with activization of the movement of the ascending streams of
underground waters at the end of a pleistocene were formed. The age of peat in the basis of deposits of
karst lakes exceeds 11 thousand years [2].

In total there are 44 lakes the area of which exceeds 0.1 sq.km. Only a small part of lakes belongs to karstic.
Sinkholes of these lakes have the shape of two types. A roundish or oval shape occurs most often with a
conical or paraboloidal underwater shape, an abrupt littoral and sublittoral and a funnel-shaped sinkhole.
Vulkovskoye lake can be mentioned as an example. Less often lakes have a shape of a blade or an oval
form, a flat littoral, sublittoral and a flat bed (depth of 2-4 m) with one or several deep funnels as, for
example, lake Bobrovichskoye.

These lakes belong to recreational facilities and in most cases it causes the facts of anthropogenous
intervention. Owing to a small amount of organic substances (karst lakes of this area belong to mezotrophic
lakes), it is impossible to speak about karst lakes as objects of fishing.

In absolute majority of cases karst lakes of the area are not included into the borders of especially protected
natural territories that increases a possibility of negative impact on the lake ecosystems. The status of a
nature sanctuary or the hydrological wildlife area to these objects is obviously necessary.
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Management of land use plays an important role in each country. The meaning of land is much broader in
agricultural production because the production process is directly related to land resource [1]. The aim of
the study is to conduct the analysis of agricultural land and problems related to it. One of the main problems
with agricultural land is that the area of uncultivated land has been increasing. To ensure sustainable
agricultural land use, it is important to evaluate the current land use situation and assess the changes during
the years as well as to identify the causes that have contributed to these changes in agricultural land use.
Analyzing the use of agricultural land in the municipalities of Latvia, the land use data of the State Land
Service were analysed according to the distribution of the aim of land use from 2009 to 2015. The aim of
the land use depicts the current land use or the permitted land use in the detailed plan of the local
government [2].

Table 1.
Agricultural land (ha)
total in | agricultural
year | municipalities | land swamps | shrubs
2009 | 3,873,726 2,356,479 68,386 102,055
2010 | 3,864,367 2,349,278 66,949 101,053
2011 | 3,850,597 2,330,904 65,285 98,883
2012 | 3,838,637 2,319,477 64,041 97,721
2013 | 3,824,798 2,305,789 61,753 96,087
2014 | 3,807,657 2,295,284 60,506 95,134
2015 | 3,789,769 2,282,363 58,565 93,560

The following research methods were applied: monographic, descriptive, logical, analysis and synthesis,
interpretation method and statistical method. The data were analysed with SPSS software. The analysis of
the collected data shows that agriculture land has decreased along with the decrease of swamps and shrubs.
These changes affect not only the scale of agricultural land, but also the growth of existing farms, as well
as protected species, their habitats and habitat development. The positive feature is the decrease of shrubs
and swamps which means that the land is being taken care of, for example, shrubs are cut. The data show
that land area is a changeable variable. The differences are influenced by types of land use and the location
of the land. It is necessary to promote the use of agricultural land by increasing its use, farming practices
and protection.
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Since Latvia joined the European Union (further in the text EU), the Latvian government has amended the
law “On Land Privatisation in Rural Areas” which impacts the land policy and national economy in Latvia.
The European Commission requested the change about transaction with agricultural land. They wanted all
citizens of the EU to be able to buy agricultural land in Latvia. But this amendment point was the cause of
discussions between farmers and Latvian government.

Because of big interest from foreign people for agricultural land, the Latvian government made
amendments establishing the limits for the amount of the area. Now it is 10 hectares for a natural person, 5
hectares for a legal person, besides appropriate education in agriculture is necessary. Therefore, the Cabinet
of Ministers has adopted new regulation No. 748 “Regulation Regarding Transaction with Agricultural
Land” [1]. Unfortunately, this regulation and amendment points made difficulties also for citizens of Latvia,
because not all of them have education in agriculture. The amount of the transactions in Latvia decreased
from 2013 — 2016. If in 2013 the amount of transactions was about 766, since 2014 when the government
of Latvia made the amendments of the law, the amount of transactions have decreased. Therefore, in 2014
the amount of transactions was 711, in 2015 — 572, but in 2016 — 435 [2].

The authors used France, one of the oldest member states of the EU, a comparison, where the land policy
does not oppress small farms and family farms with law but tends to support them. In France mostly
leaseholders’ interests are supported, because most farmers are leasing land, not buying. France shall ensure
that national legislation restrictions and conditions are equal [3]. The national legislation on agricultural
land transaction in Poland is more consistent than in Latvia. For example, in Poland, land users’ living place
has to be 5 years and new landowners cannot sell agricultural land to others during the next 10 years [4].
In authors’ opinion, legal and natural persons in Latvia do not have equal rights. In Poland and France, all
farmers have equal rights and this is the reason why all transactions with agricultural land also are equal.
Whereas in Latvia, foreign people can pass through all amendments, but for citizens of Latvia these points
create big problems for buying agricultural land.
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There is a lot of different kind of information about many parts of what Geospatial Information System
(GIS) consists of. But there is not a complete review about all the separate parts put together, supplemented
with research about ways, instruments and opportunities how the data are received and, on the whole, how
useful GIS is to all sorts of specialists of different science fields, as well as for day-to-day activities. The
aim of this article is to give consummate information about all of these topics.

Nowadays, GIS is used very widely for different kinds of scientific research as well as for obtaining,
processing and collecting wide range of terrain data. For this sort of needs engineers all over the world are
enriching knowledge and products for more efficient work. For example, “Helica”, a company located in
Italy, specializes in developing technology for measuring variations in some important physical and
geochemical ground parameters, including magnetic susceptibility, density and concentration of radioactive
elements [1]. Others are developing highly advanced Lidars enabling clients to use the appropriate survey
instruments for the best results when there is a need for mapping archaeology, mining and civil engineering
objects [2].

These examples are given to basically prove increasing developments of the use of GIS. It combines various
descriptive and visualized data about many terrain objects. More specifically, Geospatial Information
System consists of parts such as: images of Earth surface, remote sensing data and orthophoto maps in
various scales; geospatial information from the National Real Property Cadastre Information System;
geospatial information on soil quality, fertility and degradation etc. [3]. These, only some of information
types included in GIS, are very significant in many scientific activities, as well as for getting from point A
to point B.

An interesting feature was revealed when collecting data from the research survey to find out the importance
and usefulness of the GIS for different society representatives. It turns out that the major part of the
interviewed respondents had some sort of clue that there is a programme consisting of maps and indicators
of specific locations, but, on the whole, that was all. However, experts in the field provided further insight
in how the GIS works and that it complements and facilitates variety of tasks.

To sum up, the next step is to work on popularization of this information, to develop the use of GIS and
potentionally increase efficiency in completing different sorts of tasks, because still there is a very big part
of society which entirely does not know about GIS and benefits it is offering.
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Cadastral value is the value of land and buildings, which is calculated according to the internationally
recognized, uniform and government-approved criteria across the country, taking into account the location
of the property, the recorded data on the quality of property, use, area, encumbrances and other criteria [1].
The cadastral value is calculated for all objects that are registered in the real estate cadastre information
system [2].

Cadastral value is the foundation of real estate tax, various duties (inheritance or donations) or land rent; it
is used to calculate transactions or disputes among both the local authorities and various public authorities
and owners of land and buildings [1].

The two most important criteria that affect the size of the cadastral value are [1]: 1) use: for land use
objectives set by the municipality. It is important if it is a property for agriculture, forestry or construction
(residential, industrial) and actually used in real estate; for structures—use. It is important, if a building will
be used for living, business or production, while engineering structures will be used for a road, rail, tower,
etc. 2) the location of the property: it is essential if it is located in the prestigious district of Riga surrounded
by good infrastructure or it is located on the border of the country, a remote location without real demand
in the property market or its practical application.

The cadastral value isused in real estate tax calculation [3], fee calculation (for the recording of transactions
in the land register, sort of inheritance, etc.), land rent calculation (rental), land rental fee calculation on the
privatised state and municipal land in rural areas, land equivalent calculation, permanent use of land and in
privatisation or disposal.
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The aim of this study is to carry out the analysis of the change of residential areas in Trakai district
municipality during the period between the years 2009 and 2015.

Literature, statistics, comparative mapping and data analysis methods were used for the fulfilment of the
study. Statistical data were collected from the National Land Service under the Ministry of Agriculture,
Trakai district municipality and other institutions, as well as their web pages. The Trakai district
municipality, adjacent to the Vilnius city municipality, was chosen as the research object. The data of the
analysis of the residential area’s change were collected during the period between the years 2009 and 2016.
The general plan of the Republic of Lithuania predicts that the Trakai district municipality territory and the
development of its residential areas are directly affected by the evolution of the metropolitan centre — the
city of Vilnius, and a part of the municipal area falls to the capital intensive development zone. For the
construction of residential houses the Trakai district municipal plan [2] is provided for the area around the
existing cities, towns and larger villages. Although for over 7 years the population in the Trakai district
municipal area has decreased by 2341 and from 35 thousand now remains only 33 thousand, the urbanized
areas increased. The development of the change of urbanized areas in Lithuania increases the areas of land
used for other purposes for more than 3 thousand ha per year, at the same time influencing the reduction of
agricultural land [1]. Significant changes of the increase in the change of residential areas can be seen from
the statistics of the land fund data compiled by the National Land Service [1]. During this period, the built
up area has increased by 40.58%. In Trakai district municipality, the built-up area in 2009 covered about
2% of the total area of the district, and in 2015 it increased by 3%. The analysis of the change of urbanized
areas in the land plots used of all purposes shows that the highest rate of urbanization is carried out on
agricultural land. There these areas have increased by 80.03 hectares. According to the orders of the
changing of main purpose of use and (or) method of lands, the purpose of agricultural land for 635 plots
has been changed to the territory of other purpose, i.e. single-family and semi-detached residential
buildings. The plots of land, to which the purpose was changed to the other purpose territory, i.e. single-
family and semi-detached residential buildings, the occupied area covers 532 hectares, which makes up
0.44% of the total Trakai district municipal area.

The development of urbanization in Trakai district municipality territory increases the urbanized area,
which has increased by 40.58%. Urbanization is highly influenced by attractive Trakai district municipality
landscape, favourable geographical position as the administrative centre — Trakai is only about 27 km away
from the country's capital Vilnius. More and more people want to reside in this region, which has an impact
on the increased urbanization in agricultural land. The valid general plan of Trakai district municipality
provides for urbanized areas to expand towards the Vilnius city municipality area, since this area is the
most attractive residential area for development.
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The unknown has always been interesting. In Latvia and other Baltic States there are military objects about
which little is known. Military secrets were always carefully stored and hidden. For example, in Latvia
there is an abandoned military object, called ”Zvaigznite”, near the Baltic Sea coast [1]. The abandoned
military object ”Zvaigznite” was one of the USSR secret objects (No 51429). The total area of ”Zvaigznite”
was around 200 hectares. There were three large radars with which you could listen to phone conversations
in the Baltic Sea region, the enemy communications with submarines, military bases, satellites, etc. There
was a village where military personnel and scientists lived. In 1993 the secret object ”Zvaigznite” was
disclosed to public. A year later the army left [2]. Brownfield is a territory of completely destroyed or
damaged surface layer of earth, or building areas, useful mineral mines, industrial or military territories that
have been abandoned [3].

Fig.1. Abandoned military object ”Zvaigznite” (village territory)

Degraded building is a building (situated in a living or rural area) that has currently been completely or
partially abandoned (unfinished, unused, uninhabited, not maintained) and has become dangerous,
decomposed, damaged by human actions or force majeure [4]. Today an abandoned military object’s
”Zvaigznite” area is 12.64 hectares. There are several buildings that have been abandoned, collapsed and
have become dangerous. There are four apartment houses. Two of those houses have names such as ”Maja
Nr.2” and ”Nabereznaja 4”. They are on both sides of the road that goes through the village. Also there are
buildings with names such as ’Skola”, ”Veikals”, ”Stabs”, ”Garaza”, "Dizelstacija”, ”TP5” in the object.
We can understand from the names of the buildings what their purpose was back in the USSR times. ’Skola”
— a school, the ”TP5” — an electricity substation, “Veikals” — a shop, ”"Garaza” — a garage, ”Stabs” - force
headquarters. Now between these buildings there is rubble, which makes the landscape unpleasant.
Studying and evaluating information about this object, the conclusion can be drawn that there are many
objects like this in Latvia. There are many territories where we can notice degradation of rational land use
and landscape.
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Land pieces and small plots of land for growing plants and vegetables and for non-commercial cultivation
and relaxation have existed in various forms already since the Middle Ages; they have developed
considerably at the end of the ninetheenth and the beginning of the twentieth century. The reason for having
such practice is a combination of having addition way to provide poor working families with additional
food and to promote recreation in the fresh air. Allotment garden is a territory that is rented most frequently
from a local municipality for a periond of time according to an agreement. Allotment gardens are used to
grow vegetables, fruit, greens and flowers and also for recreation. The area of gardens in different European
cities varies from 100 to 600 square metres. Allotment gardens mostly are arranged in colonies [2].

There is not a general law at the state level that regulates the development and maintenance of urban
allotment gardens in Latvia. These issues are a responsibility of a municipality. It is the municipality's task
to create its own inner rules on handling the garden territories. Typically the basics of requirements are
included in the building code [3].

There are different uses that municipalities plan in places of allotment gardens — mixed functions, multi
storey housing, industry and green territories. In some cities where there isa possibility to buy land, gardens
slowly transform into private housing areas [3]. This problem can be topical also in allotment gardens area
in Zilaiskalns village.

Zilaiskalns village is located in Kocéni municipality. There is miserly and inadequate information about
allotment gardens area in the building code of Kocéni municipality Territorial plan; it is stated that capital
building is forbidden in allotment gardens territory and a cabin for gardening tools can be built. There are
no detailed restrictions and rules for allowed building parameters that restrict inhabitants’ arbitrary action.
But real situation is that allotment gardens area has beeen built-up with various kinds of buildings [1].

To save allotment gardens properly and to protect this territory from further build-up, the building code has
to be changed and details added. Therefore there is a need to develop a local plan. In a specific case one of
the local plans for allotment gardens area is only one imperfection of Kocéni municipality’s Territorial Plan
that could have been changed developing the local plan.

In the territorial planning development document for allotment gardens area in Zilaiskalns village, transport
infrastructure has been solved, territory functional zoning under the real situation in this territory has been
changed and land survey proposition to determine new land units and land unit parts has been provided.
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Wood as building material is one of the materials that has had its irreplaceable role among other building
materials in all times. Timber building products are renewable natural materials and this fact gives them
advantage in sustainable building industry over mineral materials with similar intended end use. However,
because of timber natural features, safety precautions shall always be considered. During the last decades,
there have been developed innovative building systems and modern performance-based building design
guidelines that are replacing prescriptive building codes. This progress has resulted in increase of usage of
solid wood and wood-based building materials despite their combustibility in many countries in the world.
At the same time, Latvian national building regulations concerning fire safety [5] are based on preaccepted
design basis which develops barriers for further progress of sustainable building materials, such as timber,
in Latvia. Therefore, investigation of fire safety engineering design codes of other countries [4] is required.
Aim of such investigation is to provide explanations about fire safety design of solid wood and wood-based
structures by explaining modern firesafety design definitions [2] [3], showing actual fire-engineering
situation in Latvia and describing main fire safety design solutions for multi-story timber buildings of other
countries. To completely describe the fire engineering system in Latvia and provide list of passive and
active performance-based fire-safety solutions equal to pre-accepted fire-design approach, analysis of
European and National Building Codes of other European Union Member states [1], analysis of actual
building projects in Latvia, development of fires-safety project according performance-based design
principles of eight story public timber building and fire resistance tests for some timber connections are
performed.

Expected work results shall demonstrate actual fire engineering situation and it features, with an emphasis
on passive fire design in Latvia building industry, if compared with the same area of building industry in
other EU member states. Work shall provide some passive fire-design solutions for timber constructions in
multi-storey buildings and fire resistance characteristics together with classification for some typical timber
to timber connections. The main conclusion of this research should show that expansion in usage of
structural timber building products is possible, and the first step towards progress is reasonable adjustment
of current legislative framework in Latvia.
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The Park of Forest Technical University was founded 190 years ago [1]. Since then the surroundings of the
park were vastly modified. The functions and organization of the park have changed. According to a new
management strategy that has recently appeared, the access to the park will become limited. The aim of the
research is to provide information about current state of park usage. This information will allow to develop
a solution which meets the needs of visitors and allow to improve the condition of the park. The objectives
of this research are 1) to determine the spatial and temporal distribution of visitors; 2) to identify the main
usage of the park; 3) to reveal the current needs of visitors; 4) to characterize the correspondence of the
actual usage of the park to its functions; 5) to assess the possible consequences of introducing limited access
to the park.

For data collection, we used the following methods: observation, visitors’ counting and interviewing [3].
The scheme of axes and points for visitors’ counting was created based on Space Syntax Theory methods
[2]. Observation points were determined by calculating the Integration, Total Depth and Choice indicators
of an axial segment map using the AutoCAD and DepthmapX programs. [2]. After correlating these data
with the preliminary field study survey, observation points were established for visitors’ counting.
According to the main purpose of accessing the park, visitors were divided into two categories: transit and
recreational activities (walking with children, dog walking, sports). The study was carried out from
February 12 to 17, 2017. Observations were organised in the morning, afternoon and evening. Visitors have
been counted in each defined category. Structured interviews were carried out in the whole area of the park.
29% of respondents visit the park daily, 40% of respondents visit the park more than 4 times a week, 25%
-2-4 times a week, 6% - one time per week.

Total time of a visit: 35% of respondents spend 1-2 hours in the park, 29% - more than two hours, 19% -
less than an hour. The main park improvement suggestions from respondents: to install benches (40 % of
respondents), to install children's playground (14%), to plant shrubs (9%). The ratio of number of transit
visitors and visitors using the park for recreation is presented in picture 1. As can be seen from the picture,
transit, or through movement, is higher than recreational movement in the evening and morning. In the
afternoon the number of transit visitors is higher only in points 3 and 4, which are located in the main
entrance, and at the intersection of the main transits. The authors made the following conclusions:

The majority of visitors in central and southern parts of SPbFTU park (points 3,4) are using the park for
transit. Other parts of the park are used for recreation more intensively. We assume that presented
distribution is related to the proximity of a metro station to the southern part and the residential area to the
northern part;

The usage of the area varies depending on the time of day. In the afternoon the number of visitors for
recreation increased in all areas of the park, in the evening and morning the number of visitors of this
category decreases and the number of transit visitors increases. Transit visits are very common for the park
and it affects the condition of greenery and pavement;
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Picture 1. The distribution of categories of land use.

The visitor’s needs are referred to improvement of recreational qualities of the park.

The combination of the functions of SPbFTU park (university campus, botanical garden, public park and
transit) makes the area unique.

The limited access to the park will decrease the amount of passing visitors and it will impact positively on
recreational qualities of the park and its educational function, but it will cause considerable difficulties for
transit visitors.
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In the Lithuanian Republic, residential areas are divided into urban and rural areas. The towns are compactly
built up residential areas, with more than 3,000 inhabitants, where more than 2/3 of employees are employed
in industry, business and social infrastructure. The rural areas include small towns and villages. The towns
are compactly built up residential areas, with 500 to 3,000 inhabitants, of which more than half of those are
employed in industry, business and production and social infrastructure. Villages are residential areas with
no city and town signs [3]. Rural settlements are divided into 2 groups: reachable settlements and distant
ones. The growth of settlements as well as population growth are predicted for rural settlements located
closer. They become urbanized, expanding service sector and changing land use from agricultural land to
residential, attracting residents from the cities, whose jobs are in the city. They simply create living space
in those settlements. For rural settlements located far away, desertion is planned and bleak future is
predicted, they will become like hotels for townspeople [2].

The aim of the research is to conduct the analysis of the rural residential areas and their network in Kaunas
district.

Kaunas district area, in which there are 23 sub-districts, occupies 65.286 km?. According to the data of
2016, 76,384 thousand residents, who are concentrated in 3 cities, 9 towns and 370 villages, lived in rural
areas of Kaunas district. An analysis of statistics from 1989 to 2016 shows that the rural area population
during the analyzed period increased by 11,344 people. Most of the population grew in several suburban
(adjacent to the city) sub-districts, i.e. Zapyskis, Garliava and Samylai, while in Uzliedziai and
Raudondvaris sub-districts the number of residents continue to decline. A rather significant disappearance
of farmstead-villages was also noticeable during the analyzed period, i.e., over 2,000 villages (compared to
1989) have disappeared entirely [1]. The disappearance of small villages and farmsteads was influenced by
a quite intense shift of the rural population to the cities. The most growing settlements are the ones, which
in practice are bordering, or are very close to the city or the city center.

In conclusion, according to the research data conducted from 1989 to 2016, the number of population in
urban areas have increased by 11,344 inhabitants, i.e. 14.85 percent. The exclusiveness of Kaunas district
is a quite densely populated area and significantly declining rural residential area, which during the
analyzed period has decreased by 16.47 percent. The rural residential area is rapidly decreasing, because
large numbers of people are moving to urban centers (jobs, services), some are emigrating to foreign
countries, the trend of an aging population is being observed as well.

References.

1. Kaimo gyvenamyjy vietoviy ir gyventojy skai€ius Kauno rajone 1989, 2001, 2011 metais
Statistikos departamentas prie LRV., 1989, 2001, 2011.

2. Lietuvos kaimy vizija: jau dabar metas pradéti krautis lagaminus:
http://www.delfi.lt/grynas/gyvenimas/lietuvos-kaimu-vizija-jau-dabar-metas-pradeti-krautis-
lagaminus.d?id=67704198 (27.02.17).

3. Lietuvos Respublikos teritorijos administraciniy vienety ir jy riby jstatymas: https://www.e-
tar.It/portal/lt/legal Act/TAR.0120FD7BCFFC (27.02.17).

85



ECONOMIC ANALYSIS OF MULTISTORY HOUSES RENOVATION IN LITHUANIA
Dovydas Janusas, Aurimas Einikis
Klaipeda State University of Applied Sciences, Faculty of Technology, undergraduate students, Lithuania
Vida Ovaltaité, Vilma Vaicekauskiené
Klaipeda State University of Applied Sciences, Faculty of Technology, Lecturers, Lithuania

Energy saving is an important part of the Republic of Lithuania and the European Union's energy policy.
Promotion of the sustainable energy resource is one of the most important ways to increase energy security
and to reduce the environmental impact of energy use and also to promote the development of new
industries and the market of the modern energy-efficient technologies and products [1]. Energy saving
opportunities in buildings is very wide-ranging. Around 75% of apartment houses are currently using more
than 25kWh/m? per annum, which costs from 2.20€ to 3.10€ for a square meter [2]. Currently, Lithuanian
buildings (in modernization state) are being renovated according to two renovation (modernization)
programmes. It will let to reduce up to 50 percent of energy and more. If buildings would be renovated to
meet the energy efficient building standards which can save up to 80% of energy, building owners would
save about 22,086,949€ for today [3]. By renovating old apartment houses which have C class energy
efficency by using energy efficient building principles, the price of renovation is 35% higher than the
construction of new apartment building, but the price of renovation would pay off after 11 years from the
money saved by paying less for energy used for heating. The proper selection of building renovation
(modernization) solutions allows reducing energy consumption up to 70 percent and also 460 million tones
of carbon dioxide emissions per year.
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More and more people are moving to the outskirts of Riga. A convenient distance to the capital city creates
a pleasant environment for living. Throughout the years AdaZi has established a strong educational network
that fully offers pre-school, primary, elementary and high school education as well as education of interests.
It has been promoted by the growth of the number of population. This fact creates the need for the high
quality and aesthetical education system which is also applicable to the creation of the outdoor space around
the educational institutions.

Considering the population growth in AdaZi in recent years, it is predicted that in coming years the
demographic charts will continue to grow. It is predicted that in 2022 the population will exceed 12,000
people [1]. It is also predicted that the birth rate will be higher than death rate as nowadays are more people
under working age then above. Based on demographic rates the need of infrastructure enlargements is
compulsory.

The comparison of the demographic data shows that existing network cannot fully provide the necessary
capacity for incoming pupils [2]. Analysing existing playground infrastructure of Adazi, it was concluded
that there is not enough recreational space for children and youth to interact. If the number of residents
increase, the capacity of infrastructure also will exceed its limits.

The educational facilities and playgrounds in parks require placement of thoughtful and exciting play and
activity areas. Convenient pedestrian and cycle routes to reach the school, kindergartens, parks or sports
grounds are one of the most important issues of the orderliness of the structure of the streets of the city. The
research precisely studies the recreation opportunities for children and youth in Adazi.
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The research is based on an important long-term European standard railway line project Rail Baltica for
public and freight train use. This project directly affects six countries including the Baltic States (Fig.1.).
In Latvia this will be the longest infrastructure object (approximately 265 kilometres) crossing 15
municipalities (Fig.2.). Complex economic, environmental and social development issues where in less
than 10 years (till 2025) it is intended to complete a connection between the Baltic States, later with Poland,
Germany, and even with Finland. The project involves the construction of a high speed electrified rail line,
an environmentally friendly and modern form of transportation [1]. Next to the railway line Rail Baltica,
municipalities will establish infrastructure and environment; also during construction many employees will
be needed. It will also strengthen the national security of Latvia and develop tourism [2].

The main goal of this research is to find out the problems and possible solutions for land owners to access
land due to the construction of the new railway in village Skukisi, Garkalne municipality.

Fig.1. Fig.2. Rail Baltica Fig.3. Rail Baltica railway line in
railwa route in Latvia. Garkalne municipality (blue dashed

In particular, in Garkalne municipality only one kilometre is affected: the line goes through village Skukisi
(Fig.3.) crossing the road Garkalne — Alauksts and the river Tumsupe with the hydroelectric power station
Skukisi [3]. The project will affect 15 properties - 8 of them are owned by physical persons; 5 — by legal
persons; 1 property is owned by local municipality and 1 — by the state [4].

In order to access landowners’ properties, it is necessary to make a project of access solutions to the
properties adjacent to the rail according to the Rail Baltica project plan, concurrently observing the
legislation of Latvia and local government regulations.
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Cobiax monolithic slabs are densely next to each other mounted hollow balls. The overlay consists of two
different diameters of reinforcement nets which are spread at the bottom and the top of the hollow bubbles
and are cast in solid cement concrete at the construction site [1]. A new type of hollow core slabs inventions
- a real breakthrough in the 20th and 21th centuries. All experiments and tests were carried out on the basis
of laws and documents.

Reduced weight Cobiax floor has a number of advantages compared with other monolithic floors, which
spans are large. The key advantage of this type of floor - its relatively low weight compared to a similar
type monolithic floors. The concrete slabs are up to 35% lighter, they are easy to install and transfer less of
the load to the foundation below. Cobiax type floor isassembled on-site in several stages. All of Technology
(The installation technology) is similar to the conventional monolithic slab installation: anchoring the walls,
concrete compaction, formwork stretch. Cobiax ceiling installation is broken down into five stages [2].
Lithuanian scientists designed ceiling construction with a hollow casing partially similar to the previously
mentioned modules Cobiax overlay, but in Lithuanian floors the shape is not of the ball, but closer to the
cube-shaped plastic inserts. They have a special edge retainers and grooves that ensure maximum holding
strength of framework in concrete mass. Cube form and special fasteners ensure that there is no additional
air voids [3]. According to the researchers, these boards‘ mechanical and physical properties are good, and
the panels can be used in the construction site without further preparation. In addition, depending on how
densely plastic liners are mounted, it can save up to 40% of the cost of the concrete. Monolithic reinforced
concrete slab with Cobiax modules can be quickly mounted, resulting in lower labour costs, installation
works do not require any special and complex equipment, materials, therefore cost of construction is
reduced. Lithuanian scientists improved the slab with hollow inserts which also has many positive
attributes, starting from construction weight, ending with ecology. While voided slabs are widely used in
most of the world, Lithuanians are only starting to use. However, modern construction has a lot of
innovative solutions that will help saving money, time and solving ecological problems.
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Industrialization began the economic and social transformation and it is still defining modern social and
geopolitical changes [1]. Industrial landscapes are significant turning points in the human history, as they
motivate the city economic, technological, social and architectural growth [2]. Due to different political
and economic issues once large factories are now left in ruins [3]. Located near the city centre or along the
waterfront and supported by the infrastructure, these sites usually have high property value [4,5]. They hold
a great potential of redevelopment into unique cultural historical space, which could link the past and the
present [6], thus acting as cultural heritage to the future generations.

Although the phenomenon of the post-industrial transformation is widely researched abroad, there is little
or no research on the post-industrial landscape in Latvia and how people perceive it in their everyday life.
Thus, the survey was carried out among the citizens of Latvia using visidati.lv website and social media.
The survey consisted of 11 questions about people’s experiences with the post-industrial landscape and
their opinion about what the best method for their redevelopment would be. The questionnaire of the survey
was answered by 138 respondents and almost every one of them had experienced post-industrial areas in
their everyday life. They perceive these areas as dangerous with crumbling structures and suspicious groups
of people, but part of them would like to know the history of the place. According to the survey the most
efficient redevelopment method would be - adopting the existing structures to a new function. And the most
popular answer for the new function was a factory, which would create new workplaces. The survey also
revealed distinct perceptions about the benefits and potential problems associated to post-industrial
landscape redevelopment. It showed that the greatest problems of redeveloping are the high redevelopment
costs and the lack of financial support. However, the greatest benefits are the creation of new workplaces
and overall enhancement of the place’s aesthetical and
landscape element quality. Generally, people’s perception of the post-industrial landscape tends to be
mainly visually and emotionally driven, as they are able to assess the accessible and visible environment.
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Forest cover in Lithuania is increasing steadily [2]. Forest cover after World War Il was 26.5 % [1].
According to official statistics of Lithuania, the forest cover in 2015 was 33.5 % [4]. Lithuanian national
sustainable development strategy (NSDS) allows to expand the forest cover in the country to 34.0 % by
2020. Nevertheless, uneven spatial distribution of forests is a problem because of the prevalent land use for
agriculture in separate regions. This prevents optimal spatial structure of forests in the landscape of
Lithuania and necessitates afforestation of rather fertile soils. This research aims to compare forest cover
geodata in 1950 and 2015 and to evaluate the spatial distribution of forest cover in Alytus County, which
is the most forested region of Lithuania.

The study is based on forest cover geodatabase of 1950 [3] and geodatabase of the Lithuanian forest cadastre
(2015). The data on forest cover in different municipalities of Alytus County in 1950 and 2015 was obtained
using ArcGIS software. In order to evaluate the spatial distribution of forests in the landscape, the grid of
Euclidean distance of cells to the nearest forests, covering entire Alytus County and each municipality
separately was generated. The Pearson's coefficient of correlation was employed to determine the influence
of migration between the independent variables: population density and forest cover.

The results of research revealed that forest cover in Alytus County has increased by 13.5 % within the
period 1950-2015. The smallest increase was in Alytus City Municipality (4.1 %), the largest — in Varéna
District Municipality (17.0 %). Further results have shown that spatial distribution of forest in the landscape
of Alytus County recently is not optimal: large woodlands in Southeast shift towards fragmented forest
spatial structure in Northwest (Fig 1).

Fig 1. Forest distribution, representing grid of Euclidean distance of the cells to nearest forests, in Alytus County in: a) 1950; b)
2015

No statistically significant relationship was ascertained between population density and forest cover.
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Nowadays, more and more green areas are transformed and covered with waterproof materials. The urban
development and expansion create the questions about sustainable urban drainage system. The existing
rainwater collection system is unable to carry out its functions and the traditional drainage systems cannot
be further developed due to limited areas and property fragmentation. In Latvia the legislation of ditches,
drains and other drainage system building elements characteristics and installation conditions has been
developed for the rural and forest areas. So far, for urban areas, the methodology that defines the urban
drainage system building elements design fundamentals has not been developed.

The aim of the research is to develop recommendations for rainwater and groundwater management in
urban area. The main tasks to achieve the goal are: to identify sustainable rainwater management system
building elements; to develop solutions for the residential areas with different waterproof land cover
density; to make proposals for rainwater and groundwater collection and drainage systems to various
waterproof land cover density according to Latvia climate conditions.

Based on literature studies, three rainwater and ground water collection and drainage system elements have
been identified as appropriate for the Latvian climate conditions: constructed wetlands, ditches with
vegetation and rain garden [1, 2]. The drainage volume per hectare with different residential density has
been calculated. The rainwater and groundwater collection and drainage system elements have been
dimensioned according to the drain amount. With the increase of waterproof land cover density, the volume
of discharged rainwater is growing. The recommended urban drainage system building elements
dimensions are presented in Table 1.

Table 1. The dimensions of urban drainage system building elements at different waterproof land cover
density

Waterproof land Collected Constructed wetlands Ditches with vegetation | Rain garden
cover density % water during
20 min, m3 depth, m volume, m? | depth, m volume, m? | depth, m | volume, m?
95 132 1 149 1 215 15 264
75 109 1 116 1 176 15 217
50 79 1 76 1 128 15 158
30 55 1 43 1 90 15 111
10 32 1 11 1 52 15 63

Regarding the covered territory, the best solution is to establish constructed wetland; however, rain gardens
are more appropriate for smaller private territories.
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Cross laminated timber (CLT) panels are made from at least three layers glued together using orthogonally
alternating orientation of neighboured layers. CLT panels due to their psyhically-mechanical properties
could be a serious competitor for steel and reinforced concrete costructions. Using CLT panels, the loads
transferred to the foundations are reduced, and the cranes of a smaller lift capacity may be used. As well as
building material is highly ecological because of growing trees absorb carbon dioxide, rather than emit. [1]
The stress-strain behaviour of cross laminated elements with cross layers oriented perpendicularly to the
normal strain direction in bending depend on shear deformations particularly. Due to the very low rolling
shear modulus, shear deformation increases significantly depending on the thickness of the cross layer.[2]
The shear deformations of the cross layers reduce the load bearing capacity significantly in shear force
sections. Under load perpendicular to the panel plane, the modelling of CLT elements can be carried out
on the basis of the composite theory. It covers the strenght and the stiffness of each single layer and and
enables the modelling of any cross section. [3]

The aim of the study is to assess the limit state and theoretical model applied for stress-strain analysis in
bending of CLT panel in areas of shear force and bending moment.

Figure 1. Experimental test of CLT models was performed in three point bending under point load.
Deformations in layers were measured by strain gauges. Every model was loaded up to limit state.
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Land degradation risk prevention in the national road infrastructure management, according to the available
published information, has not previously been studied. The authors will survey the Latvian State road
infrastructure brownfields and analyze damaged or dilapidated areas parcels. The aim of the study is to
identify and analyze the risks of land degradation by the Latvian State road infrastructure management.
Land is one of the most important natural resources, which can be interpreted as the right and the value of
the object [1]. Land degradation affects two non-interconnected systems: the forces of nature and human
action or inaction results. Often acting jointly, the above systems have processes that determine the course
of future land use [2]. In order to provide sustainable development of land use it is necessary to evaluate
the risks of land degradation, identify such risks for territories subjected to degradation and determine the
opportunities for eliminating such risks. With the introduction of the land reform the borders of land units
bordering on state roads were often not approved by state road manager and no information was requested
on road categories, protection zones or dimensions of road right-of-way. As a result, the actual road right-
of-way frequently does not meet the requirements set in the Law “On Roads”. In road management and
maintenance the land units laying outside the defined road right-of-way are usually not properly maintained
and therefore are subjected to degradation risk.

A threat of land depreciation in a specific territory is influenced by situations when during land reform the
land needed for the maintenance and protection of roads, ditches, drainage systems, culverts or road
drainage layers was handed over to the owners that owned land plots adjacent to state roads.

Land degradation causes are not only physical, but also social, economic and political [3]. The reservation
of land for state road development projects that at present lack any financing may also be mentioned as a
condition that contributes to land degradation. As a result, the land use is subjected to limitations and no
rational decisions on the use of the reserved land are made. For the time being the possibilities to use the
land that after the completion of construction works will not be needed for road maintenance and protection
are very unclear, especially in the places where territories are recultivated after road straightening.
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Drainage systems are used almost half a century in Lithuania, meanwhile, their maintenance time has
expired. Due to deficient funding and passive reconstruction of drainage systems, agricultural lands in poor
reclamation condition are increasing steadily [1, 2].

The aim of this study is to create the geodatabase of drainage system features in Linkaiciai cadastral locality
and to carry out the analysis of the impact of agricultural land in poor reclamation condition on land use.
Linkaiciai cadastral locality is situated in Joniskis District Municipality (Lithuania). Statistical data on
registered land in Real Property Cadastre and Register of Lithuania during 2016, data on land use in
Lithuanian Land Fund within the period of 2015-2016, data on direct payments for agricultural land and
crops within the period of 2014-2016 were obtained from the National Land Service under the Ministry of
Agriculture of the Republic of Lithuania and National Paying Agency under the Ministry of Agriculture.
Graphic modelling, generalization and logical abstract methods were used in this study. The ArcGIS
software was used to create the geodatabase of drainage system features in Linkaiciai cadastral locality.
The major part of land (82.7 %) in Linkaiciai cadastral locality is occupied by agricultural land, whereas
this necessitates evaluation of land reclamation condition in particular territory. The first drainage systems
covering 251.44 ha of Linkaiciai cadastral locality were built 56 years ago, in 1961. The newest drainage
systems were built 32 years ago, in 1993, when 189.6 ha of land were meliorated. Generally, 3628.65 ha of
land were improved by reclamation in Linkai¢iai cadastral locality during the period of 1961-1993. The
most intensive reclamation works were processed during the period of 1970-1979, when 2046.33 ha of
agricultural land were meliorated. In comparison, 911.94 ha of land were meliorated during the period of
1960-1969 and 670.38 ha of land during a period of 1980-1993. The results of this study revealed that most
areas of agricultural lands in poor reclamation condition were built during the period of 1970-1979, when
reclamation process in a particular cadastral locality was most intensive.

This study lets us conclude that spatial distribution of lands in poor reclamation condition in Linkaiciai
cadastral locality is recently fragmented, but maintenance time of drainage systems has almost expired and
recent system deterioration state could induce the damage of all drainage system. This could lead to the
change of prevalent purpose of land use or even an increase of abandoned land in Linkaiciai cadastral
locality. Furthermore, some agricultural lands have shifted to urban territories. Therefore we recommend:
(i) a revision of Spatial dataset of reclamation status and sodden soil of the Republic of Lithuania and
evaluation of recent condition of drainage systems, (ii) amendments to legislation and support for
reconstruction of drainage systems, in consequence of maintaining prevalent purpose of land use in
agricultural regions of Lithuania.
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Ensuring and providing sustainable development of the territory is one of the main goals of any country. In
the EU member states many directives regarding all kind of areas have been accepted. But the differences
in the territorial and regional planning system between countries on the continent and England still exist.
While the first ones have developed their territorial planning system as plan-led system, England has
developed it as planning strategy.

In Latvia territorial planning is divided into three planning levels — national level, regional level and local
level, having multiple authorities in each of them (5 regional authorities and 119 local authorities in total)
[4], while territorial planning system of England is divided into two planning levels — national level and
local level, where local level consists of many different types of local authorities — London and six
metropolitan counties (major urban areas), and 76 non-metropolitan counties consisting of two types —
unitary authorities (with one level of local administration) and those that operate with a two-tier system
(353 local authorities in total) [2].

The main documents hierarchically of the highest planning level in Latvia are Sustainable Development
Strategy of Latvia and National Development Plan, where guidelines in development territorial and
thematic plans of lower planning levels are determined [3]. Both territorial and thematic plans of regional
and local planning levels show planned (and allowed) use of corresponding territories, cultural,
environmental and other important objects of the territory. At the local level territorial plans these are also
encumbrances.

The main planning document in England since March 2012 is National Planning Policy Framework, which
provides a balanced set of national planning policies for England covering the economic, social and
environmental aspects of development and needs to be taken into account when preparing Local plans and
Neighborhood plans, but it does not have very strict direction. When preparing plans of local level, the core
strategy is just a material of consideration in deciding planning applications. However, it does not dictate
how Local and Neighborhood plans should be written or planning outcomes, but is rather a framework for
producing distinctive Local and Neighborhood plans and development orders which meet local needs [1].

The comparison showed that both Latvia and England follow the same directives in most of spectrum, but
Latvia has plan-led planning system which is more restrictive and England has the planning strategy which
is more flexible and serves just as a guide in the development of territorial plans. However, despite these
facts the results and the main goal to have a sustainable development of one’s territory are the same.
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In Lithuania more than a half of the land fund is comprised of agricultural land — 52.6 % [1], this only
confirms that Lithuania is an agricultural country. Furthermore, agriculture makes up 3% of the Lithuanian
gross domestic product [2]. Although a decrease of agricultural land is noticeable in Lithuania and proper,
rational land use must be ensured in order to stop this. The main land usage problems are caused by several
factors. Firstly, these are social factors, such as aging of the population, unemployment, migration, the lack
of education and proper qualification. Secondly, an inconvenient layout of cultivated land has been formed
— the fragmentation of agricultural land, and this hinders the usage of land in an economically beneficial
way and the creation of a competitive economy therefore land is often abandoned and not used.

The purpose of this study is to analyse the usage of agricultural land in Mazeikiai District Municipality
within the period from 2006 to 2016. Analysis of legal acts and scientific literature, statistical, comparative
and interview methods was applied in this scientific study.

Objectives of the study: 1) to perform a study of the change of agricultural land in Mazeikiai District
Municipality within the period from 2006 to 2016, 2) to review implemented land consolidation projects in
Zidikai eldership, 3 )to analyse peculiar features of land usage in Zidikai eldership, 4) to determine the
impact of land consolidation projects on land use in Zidikai eldership.

According to the land usage composition, Mazeikiai Distrtrict is considered an agricultural one. The
agricultural land soil productivity is 38.3. Thus, the soil is fertile and suitable for growing various crops.
This creates preconditions for efficient use of agricultural land and development of agricultural production.
Within the period indicated (2006 — 2016) Mazeikiai District lost 0.8% of agricultural land, because the
built-up area in the territory increased by 1.1%. Despite this, the area of declared agricultural land increased
by 11.4%. Mazeikiai was one of the first districts in Lithuania where land consolidation projects were
implemented. 9 land consolidation projects were carried out in MaZeikiai District Municipality until 2016,
4 of them were prepared in Zidikai eldership, and 1 project is going to start shortly. According to the local
authority of Zidikai eldership, land consolidation in Zidikai eldership was conditioned by completing the
restitution of land ownership rights, because small, non-compact plots have formed with an average area
below 5 ha. Areas of land plots started to increase after the restitution, usually one farmer owned several
land plots in different locations of the ward, therefore the resulting problems were solved by preparing land
consolidation projects. After the analysis of all land consolidation projects prepared in Zidikai eldership it
was determined that implementing these projects enables formation of land plots of rational size and form,
increasing compactness, and decreasing distances between land plots, although problems with road and
drainage infrastructure are not solved, because substantial funding is required. During the study it was
identified that land consolidation does not have a significant impact on changes in land usage types, because
the land is used according to the fertility of the soil, which does not change after completing projects.
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The aim of the research is to assess the condition of derelict and abandoned buildings in Varena district
municipality. The object of the study is abandoned and derelict buildings situated in Varena district. The
literature analysis, data analysis and analytical synthesis methods were used in the study; field study has
been conducted as well. The study sought to determine the number of derelict, abandoned buildings used
for agricultural purposes, as well as to assess their condition and provide their possible use.

The problem of derelict and abandoned buildings exists not only in Lithuania, but also in many other
countries undertaking political and economic reforms. Only in those countries that have been tolerating
private ownership and where individual farms existed in agricultural sphere, the number of abandoned
buildings is significantly lower (e.g., Poland), in other countries, it has become an intractable problem (e.g.,
the Baltic countries, Eastern Germany, Slovakia) [1, 2]. The problem of abandoned rural buildings arose
not because of their age, but because of their failed transfer to ownership [3]. While solving the actual
question on the arrangement and rational use of abandoned Lithuanian territories, the Varena district
municipality identified and inventoried these areas. In 2012, four objects were recognized as derelict by a
court decision and were liquidated during the fulfilment of the project. A major goal of the project was
achieved, i.e. the quality of the environment was improved, the image of the entire district was arranged
and the groundwater was protected from existing and potential pollution of the environment with hazardous
substances. At present, there are 155 buildings that do not have owners (or owners of which are unknown)
in the Varena district municipal area. The Varena district’s derelict building database has been made up,
which contains information about each building.

In this study, buildings are recommended to be classified according to: 1) the primary use, 2) deterioration,
2) form of ownership, 3) the risks to human health and safety, 4) distance to the sub-district centre and the
nearest state main road, 5) the visual impact 6) the distance to the tourist trails and attractions, and so on.
Assessing each object individually according to these criteria, it is possible to determine whether it is
valuable to adapt the object for other purposes while renovating it, or to demolish it and clean up the
environment.

Having assessed the condition of derelict buildings in Varena district, it was found that there are
132 buildings in poor condition (mostly - the ruins), 15 buildings — partially in satisfactory condition, and
8 buildings — suitable for use. The assessment of the current situation suggests that it is necessary to choose
the direction of the liquidation or reorganization, setting priorities. Liquidation of derelict buildings in rural
areas the landscape improves environmental quality and protects groundwater.

After the assessment of the condition of derelict buildings in VVarena district, it is proposed to liquidate 132
buildings in poor condition (mostly — the ruins). The liquidation of buildings should be carried out in stages
according to a study based building liquidation rankings.
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The aim of this research is to analyze the development and management problems of Alytus city parks, as
well as possibilities for their recreational application.

The paper analyzes the various legislation and scientific articles regulating the planning of greenery
territories, their management, the concept of landscape and environmental management as well as the urban
environment and recreation. Alytus city parks were chosen as the object of the research. An online survey
of Alytus city residents was carried out, in which over 50 respondents of all ages participated. The online
survey was designed to ascertain whether the structure of Alytus city parks, small architectural elements,
and current employment opportunities meet the needs of the population.

Alytus is one of the greenest cities in Lithuania, located in the area of high recreational potential. The
natural diversity of the city makes the city attractive to residents and visitors. Urban areas appropriate for
relaxation and recreation account for about 17.5% of the total city area. The average coverage of greenery
in Alytus city parks and squares is about 50.7%. The difference of the coverage of greenery in individual
objects range up to 12 times (from 8.4% to 100%) [1]. To date, the city has 7 parks, the land area of which
range from 5.5 to 97.1 ha. Only 3 parks with names: “City Garden”, “The Resort Park”, “The Y outh Park”,
are fully arranged, they are designed for cognitive visits, active and relaxing holiday, children's games,
sports and cultural mass events. The other 3 parks — Gulbyné, Putiny, Likiskiy parks are only partially
arranged, but they are adapted for a relaxing, short-term rest, educational visits and extensive recreational
use. One of the city parks — Zuvédry kalva park — is not arranged (the respondents rated the attractiveness
of this park’s infrastructure only by 4 points out of possible 9), it is adapted only for extensive recreational
use.

The public opinion poll showed that only 13.6% of those surveyed visit city parks once or twice a week,
mostly residents have fun in parks only a few times (1-3 times) in six months. Most of Alytus city residents
(60.7%) just take a walk in parks. The most popular city park, which is mostly visited by urban population,
is Resort Park. According to the respondents, this park is the most attractive for walks due to the beautiful
landscape, pedestrian and bicycle paths, and fully arranged play and sports grounds.

According to the research data, it can be said that less than a half of all Alytus city parks are equipped and
adapted to the needs of the population, which is generally limited to a walk. The parks lack small
architecture elements, well-developed infrastructure, plant diversity, etc. In order to increase the
attractiveness of Alytus city parks special attention should be paid to the renovation and development of
already existing or potential to set up sports/active areas for both children and adults as well as for the better
parks lighting opportunities.
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Tourism is one of the kinds of active rest, when people travel in order to get acquainted with the nature,
culture, architecture, customs, traditions or other matters of interest of other countries [2]. These days, with
the rapid development of society in the whole world, as well as with the increase of population, traffic and
travel, it is extremely important for the urbanization to preserve as much of the natural environment as
possible. In order to get a qualitative rest, it is essential to adapt natural resources for eco-green tourism.
Ecotourism is a complex, multifaceted phenomenon that has a very small impact on the natural environment
and natural resources, involving local communities, fostering local cultures and traditions, providing
financial benefits to local people and carrying out educational and health function [1]. It is assumed that
this type of tourism will become the most popular one in the twenty-first century. The aim of this study was
to analyze the application of Ukmerge district’s natural resources for eco-green tourism, as well as the
potential development of the tourism. This study was carried out by means of literature and statistical data
analysis.

The object of the work is Ukmerge district's natural resources. 4 areas were exclusively selected for the
analysis: estates and parks; mounds and monuments of nature (rocks, trees, sources); water and active water
tourism; rural tourism and educational centres. The analysis of literature, as well as literature review were
carried out during the research. The research object overview, Ukmerge district’s tourism statistical data
analysis and systemization were carried out as well. For all groups of the analyzed natural resources the
assessment tables were made. Evaluation of natural resources, as well as their adaptation for eco-green
tourism were carried out. Suggestions for the use of Ukmerge district’s natural resources in eco-green
tourism were presented. After the analysis of tourism statistics it can be stated that during the analyzed
period of 2009-2014, the number of local and arriving tourists in Lithuania had a tendency to increase, the
number of outgoing ones — to decline. The analysis of the application of Ukmerge district’s natural
resources for ecotourism shows that the major part of natural resources in Ukmerge district can be attributed
to the personalized eco-green tourism.

Mounds (11 of 15) as well as educational centers (4 of 4) are mostly adapted for that kind of tourism. To a
lesser extent — natural monuments (10 of 14) and rural tourism (10 of 13), as well as a part of the estates (5
of 14). It can be argued that the rivers Sventoji, Siesartis and Kadrenai pond are among the Ukmerge
district’s natural resources best applied for eco-green tourism.
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The legislation of the agricultural land market in Latvia is regulated by the government and mainly
determined by the law “On Land Privatization in Rural Regions”, while the legal basis for agricultural
development is determined by the Law of the Agriculture and Rural Development. The aim of the research
is to describe the legislation that regulates and restricts the agricultural land market conditions in Latvia.
Agriculture isa sector of economics that provides a production of agricultural products and related services.
Law of the Agriculture and Rural Development is made to contribute a sustainable agricultural and rural
development policy. This rule establishes the agricultural and rural development policy implementation,
monitoring and assessment to ensure sustainable policy development and maintaining [1].

The main legal act of the agricultural land market regulation in Latvia is the law “On Land Privatization in
Rural Regions”, which determines agricultural land market policy by setting various criteria that regulate
and restrict agricultural land ownership acquiring for different subjects. This law also includes the
conditions that should be accomplished by the buyer when acquiring the ownership on the relevant amount
of agricultural land. On August 1, 2014, significant amendments came into force. They implemented
important changes in transactions with agricultural land by making the agricultural land purchase process
more complicated and restricting the buyer capabilities to acquire the ownership by requiring to comply
with the criteria of the law. The amendments were developed with the aim to control and prevent extensive
speculative transactions with agricultural land and also to restrict foreigners’ possibilities to buy it in Latvia
[2].

Legislative amendments also provide agricultural land quantitative limits. One individual or a legal person
can own up to 2,000 hectares of agricultural land, but the local municipality, in which territory the holder
owns land properties, can set several conditions that determine the maximum area of agricultural land in
their administrative territory for one individual or legal entity. The local municipality can assume such a
provision based on the long-term municipal development vision and priorities, as well as to strategic
objectives and spatial development perspective. Individual person may purchase up to 10 hectares of
agricultural land, while the legal person may have the ownership only up to 5 hectares of agricultural land
without registering the economic activity [2], [3].

The main objective of the amendments to the law “On Land Privatization in Rural Regions” is to ensure
that inefficiently used agricultural land in the future would be used effectively in agricultural production,
thereby optimizing the agricultural processes and promoting a significant development of agriculture in
Latvia.
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Concrete is the most popular construction material today. Without concrete it is impossible to construct the
waterworks, transportation structures and residential or public buildings of monolithic reinforced concrete.
Extremely high requirements are for hydro-technical concrete, because durability and reliability of
buildings depend on the quality and properties of concrete.

Obviously, the concrete mix composition is the main factor which determines not only mechanical, but also
the physical properties of hardened concrete [2]. The components of concrete mix such as cement,
aggregates and water have become mandatory for concrete technology of the twenty-first century. Binding
retarders or accelerators, air suctioners, water-retaining plasticizers are added to the concrete mixtures.
These additives will change a lot of both fresh mixture and the hardened concrete properties [1, 4]. We can
say that they modify the concrete. A plasticizer is perhaps the most important additive.

The chemical nature of plasticizer may vary widely, but their impact is similar. Their use allows the
production of concrete mixtures of V / C = 0.32 to 0.35, increases movement of concrete mixtures in the
range 20-40 mm and 180-240 mm without reducing the strength of hardened concrete [1]. Water absorption
of concrete modified by hyper-plasticizers is reduced from 3 to 4 percent, water impermeability class
increases from W6 to W12 and more. [2, 3, 4].

Efficiency of plasticizers is highly dependent on the specific surface area of the cement (fineness) and
mineralogical composition, also on the properties of physico-chemical composition of fillers and chemical
composition of the plasticizer itself. For these reasons, before the using of the plasticizers, it is necessary
to perform laboratory tests - to investigate their effect on a mixture movement, hardened concrete strength,
and water absorption.

This work describes laboratory tests carried out on concrete modified by superplasticizer Muraplast FK 61.
Studies found that the optimal superplasticizer mortar of Muraplast FK 61 mass comprises 0.75 percent of
the weight of the cement. With the help of this plasticizer, concrete movement has increased from S1 to S4
class, and the design compressive strength is achieved by saving 20% percent of cement. After one hour of
mixing the concrete mix, the consistency of the concrete mix fell within one class (up to S3).
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The aim of this research is to analyze land use in the area of land consolidation project carried out in Sakiai
district municipality. The data from the National Land Service of the Republic of Lithuania under the
Ministry of Agriculture, National Paying Agency and other authorities, as well as the land information
system, scientific literature and other sources were used for the research. The methods of scientific sources,
cartographic material analysis and data comparison, as well as interpretation were used. The object of the
research — the territory of the land consolidation project in part of Sakiai district Plok$¢iai cadastral area,
occupying 732 hectares.

In Lithuania, land consolidation projects started in 2000 [1]. While restoring ownership rights to land, the
most important goal was to return the land, rather than form rational farms, and that is why currently there
are a lot of small, irregularly shaped parcels of land [2, 3]. The territory of the land consolidation project
analyzed in the study includes 4 villages and their parts of the part of Ploks¢iai cadastral area. The largest
land user — agricultural company “Voniskiai” (hereinafter — the Company), before the restructuring of the
territory ruled 34 plots of land (which accounted for 21% of the total land area). They were converted into
20 land plots of rational size and shape (their number decreased by as much as 41%). The company owns
a total of 100 plots of land (415 hectares) and rents 51 plots from private individuals (264 hectares). The
company bought other 5 plots of land (30.0625 hectares). On the land consolidation, the Company has
changed the structure of the crop grown only by 8%, they are no longer growing sugar beets and peas, and
instead they are growing beans. Very little have changed the areas of crops — winter cereals and oilseed
rape, vegetables, oats, corn. After consolidation, land use conditions improved.

During the land consolidation, land plots were consolidated, boundaries were adjusted, households and
forest land were separated from agricultural land plots. After the implemented consolidation project the
number of the Company's land plots decreased even by 41%. The Company’s crops structure has changed
very little — only by 8%. For the optimization of crop structure, the preparation of rural development land
management projects is recommended.
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Transactions with agricultural land in Latvia are regulated by Law “On Land Privatisation in Rural Areas”.
There are specific rules, which must be followed by a pysical entity, if he/she wants to buy a piece of land
exceeding 10 ha, or for a legal entity, if they want to buy a piece of land exceeding 5 ha. The aim of the
study is to explore the changes of agricultural land market in Latvia, following the amendments made to
the Law “On Land Privatisation in Rural Areas” in 2014.

It is defined in the Law ”On Land Privatisation in Rural Areas” that only those transactions which result in
the change of land owner, should be considered as land transactions [1]. In 2014, the amendments of Law
“On Land Privatisation in Rural Areas” came into force. The amendments determine that land can be owned
by a foreigner, as well as increased requirements for education of agricultural land buyers. The amendments
impact on real estate market in Latvia can be evaluated using cadastre information system data on
transaction, which is divided by customer groups and land areas.

The cadastre information system data of the number of transactions with agricultural land from 2013 to
2016 divided by customer groups was analysed. It can be concluded that the abolition of restrictions for
foreigners has not changed the trade of agricultural land in Latvia. In 2015, there was a decrease of number
of transactions for Latvian citizens, non-citizens and registered companies and firms, which has been
investigated. One of the reasons could be the new requirements for transactions of agricultural land [2].
Foreigners did not significantly affect the market of the agricultural land after the confirmation of
amendment due to the prior establishment of corporations.

The cadastre information system data on transactions with agricultural land from 2013 to 2016 shows the
decrease in sales of agricultural land, starting with the 1st quarter of 2015. Since the adoption of
amendments in 2014, rapid changes in sales of agricultural land have been observed. The sold land area in
the 3rd quarter of 2016 is about two times less than in 2014 [2]. The changes in sold land areas are explained
by the amendments of the Law On Land Privatisation in Rural Areas. The appropriate conditions have to
be fulfilled if the physical entity wants to buy more than 10 hectares, or if the legal entity wants to purchase
more than 5 ha of agricultural land. The number of transactions and sales of agricultural land in Latvia is
affected by the amendments of the Law On Land Privatisation in Rural Areas, which impose more
demanding requirements for agricultural land buyers.
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The tasks of geodesy as a science are to determine the size, the shape and the gravitational potential of the
Earth, to measure the natural and artificial features on Earth, and to graphically represent them. In order to
achieve this, a set of geodetic points are established. The positions of these points are determined by
geodetic measurements [1; 2]. These points together are called geodetic network. Geodetic network is
needed to perform surveying measurements in common geodetic system, so that other surveyors working
in the same area would get close coordinate X, Y and Z (height) results.

An unmanned aerial vehicle (UAV), commonly known as a drone, is an aircraft without a human pilot
aboard. UAVs technologies are progressing increasingly fast. These technologies are already proven
valuable in agriculture, environmental conservation, surveying, search-and-rescue, law enforcement and
other research fields. It is clear that drones will soon become ubiquitous, enabling a higher level of legibility
in visual 3D communication [1].

Research area is a regional road P128 (Sloka — Talsi) 24.48 — 32.02 km. In the process of road
reconstruction, most of the geodetic network points were destroyed. In a result of that geodetic network
reconstruction was needed. Real situation data collection for planning purposes was performed from air by
an UAV equipped with LIDAR system and a camera. As a result, it is possible to achieve a high accuracy
3D model of natural and built elements [Fig. 1.].

Fig.1. 3D model made from LIiDAR data.
A 3D model of road P128 (Sloka — Talsi) made geodetic network point determination a lot easier, efficient

and time saving, especially in dense areas. For sustainable use it was essential for geodetic points to be
located in places where these points can be used and have a clear line of sight to other points.
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Bog, wetlands, swamps are areas where water covers the soil, or is near the surface of the soil all year or
for varying periods of time during the year. Bogs are biologically phenomenal areas, where there is specific
vegetation and accumulation of peat that has accumulated information about evolution and history. Bog
landscape, as well as forest, sea, island, river, lake and mountain landscapes are irreplaceable in the Earth
landscape.

The amount of peat extraction increases in Latvia and there is a need to find a balance between peat
extraction and environment protection. It is necessary to identify peat extraction impact on the natural raised
bog hydrological regime.

The aim of study is to identify changes of hydrological regime between anthropogenic changed peat fields
and natural raised bog ecosystem using case studies of Zalais and Nida bogs (see Figure 1).
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The tasks of study are: to collect current experience about anthropogenic impact identification on bog
hydrology; to identify main factors of determination of changes of hydrological regime in anthropogenic
bog areas and natural bog areas; to perform the data matrix of groundwater level monitoring data of Zalais
and Nida bog according to ArcGIS; to determine the influence of bog elaboration on the natural bog
hydrological regime using ArcGis; to develop the recommendations for the determination of bog buffer
zone.
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The research aim is to review the Lithuanian and Latvian real estate cadastre systems. The research was
conducted using descriptive and comparative methods. Legislation, scientific and other literature, national
real estate cadastre systems were analyzed. Such a comparison has not been made up to now.

Comparing the Latvian and Lithuanian real estate cadastres, it can be said that Lithuanian cadastral
registration systems have evolved more rapidly. In 1991, in Latvia land cadastre and property registration
system development started, and in 1992 the Temporary Register was computerized, but it was available
only to "Zemesprojekts” company. Latvia has two registers: Cadastral information system (kadastrs) — it
records whole real estates or their separate parts — real estate objects. Real estates have to be recorded in
Land Registry (zemesgramata) as well: it records the ownership rights on the Latvian cadastral information
system recorded real estate. Latvian cadastral information system is a unified real estate accounting system,
which allows to provide official latest data (text and spatial data) about real estates, land, buildings, and
apartments on the territory of Latvia, as well as information about owners, legitimate holders and users,
taxable real estate objects and persons.

In Lithuania an integrated multipurpose real estate cadastre and registry systems are created, in which
cadastral and registry data are stored in one united central database. In the country, this system was created
in 1992, when computerized land registration was implemented. Since 1997, this system functions in one
unit — at the State Enterprise Centre of Registers. The data on land, buildings, structures, premises are
integrated in a single real estate information system. This system guarantees the protection of registered
rights to real estate objects, supports the legitimate transfer of real estate objects, can also contribute to the
national real estate policy and support the real estate and credit markets in the country. In both, Latvia and
Lithuania, the main document regulating the real estate cadastre is the Real Estate Cadastre Law.

It can be said that the data collected on real estate cadastre objects in Latvia and in Lithuania are very
similar, but the frame and structure of cadastral information systems are slightly different.

Each year the cadastral registers store more and more data. Computerized cadastral systems provide an
opportunity to manage large databases and quickly access them. Real estate cadastre management in under
the State Land Service of Latvia, which is supervised by the Ministry of Justice, whereas in Lithuania the
supervisor of Real Estate Cadastre is the Ministry of Justice, but the manager is the State Enterprise Centre
of Registers.
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The landscape of the Tebra river creates a visual image and aesthetical quality for Aizpute city. The history
of Aizpute is closely connected with the river and a mill pond after the mill construction. Nowadays
aesthetical contribution of the Tebra river is a significant part of Aizpute city landscape. The research is
based on combining historical facts and environmental analysis.

The main aim of the research is to explore the landscape of the Tebra river and Aizpute city urban
development. To achieve the aim, Aizpute city urban development had to be researched in general by
comparing different historical maps and other sources [1], and research development and variability of all
historical buildings in resarch area [2]. After historical research landscape analysis becomes more fact based
and structured. Landscape analysis includes the variability of river, density of vegitation, structure of green
and blue spaces. The river has been modified by the mill construction and that affect ecological process and
character [3]. After landscape analysis a solution had to be found how to integrate the river as public space
by making small impact on ecological processes. To conduct the resarch the practical research method,
comparative method, theoretical resarch method — source analyses, monographic or descriptive method,
were used. The obtained information was gathered and analysed.

The reserch revealed problems in the landscape that decrease aesthetical value of the landscape. Vegetation
density around historical objects prevents buildings from the sun accelerating damage to buildings’ tehnical
condition. Also vegetation shields a view to those objects, therefore reducion of vegetation density could
improve the quality of landscape. Water quality in the river and the mill pond is affected by human made
changes in the river above Aizpute city and mill barrage activity. Water quality can be improved by
initiating actions to restore natural ecological proceses as far as it is possible. The conclusions and
recommendations of the study as well as actions can improve the quality of living environment for local
people and increase tourism in Aizpute city.
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When students choose their future professions, it is important to be aware of the demand in the labour
market, as well as their own personal interests, abilities and motivation. Motivation is both an internal and
external factor, conscious and unconscious decisions that stimulate the desire to do and to strive for the
goal in life. Motivation directly encourages to do more than it is required to invest in a company's growth
and its efforts to initiate new ideas. This is the reason for employees’ active presence in a company and
caring for its growth.

The aim of the study was to find out the motivation in two completely different companies: a prison "X"
and the engineering and construction office "Y". The study compared motivation among employees
working in prisons with the employees who work in the office as engineers and project managers. To
achieve the aim, the following objectives were set: to review the literature, to carry out a survey of
employees in a prison and a building engineer office, summarize the findings, and to draw conclusions on
the results obtained. The studies of the literature [1, 2, 3, 4] shows that the motivators are changing and
evolving with the economic and social growth. Today, employees’ motivation is considered as the aim of
the mission and work-life integration. As evidenced by an international study [Deloitte University Press,
19.11.2014], twice as many employees are motivated by job content rather than career ambitions (12% vs.
5%). On the basis of vacancies in the labour market, the State Employment Agency (SEA) has created a
list of the most demanded professions. Demanded professions list annually changes.

According to the survey results, it is evident that all the engineering and construction office employees are
satisfied with the work environment and professional responsibilities. The chosen profession and the
resulting position meet their needs and working abilities. In contrast, prison employees consider good
salary, flexible working hours and opportunities for growth as a key motivation for their position.

It can be concluded that motivation is the key element that encourages people to set a goal and make efforts
to achieve a wide range of fields in their professional life and personal life. The main motivator is the
content and satisfaction, which are provided on a daily basis. Going to work, it is important not to leave the
heart at home. Intrinsic motivation is stored there! It is important for everyone to find the right motivator
for the work to be gratifying, so that the work is not not only the duty and necessity.
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The increasing number of people also increases energy consumption, which not only contributes to energy
prices, but also global warming. Nowadays, there are standards and regulations which force designers and
contractors to follow the requirements of efficient use of energy in new buildings. The existing buildings
is a real problem in Latvia, in other words, buildings that were built after the Second World War until 2000.
Buildings are morally and technically outdated, and it is necessary to restore them according to the present-
day standards.

The aim of the study is to improve the energy efficiency of an existing building according to the today's
requirements; compare the cost of each energy efficiency class in order to find the optimal option between
investments and return. The following hypothesis is suggested: each additional energy efficiency class pays
off at least in 10 years. The authors used theoretical calculations as the method of the research.

The author investigated a single-family house in Jelgava, Viktorijas street 6, which was built in the 1960°s.
After house examination, the calculations were done to determine house energy efficiency class. After class
identification, the house was redesigned several times, each time reaching to the next class until A class -
(heating energy efficiency ratio does not exceed 40 kWh per square meter per year) [1] was reached.
Alongside with energy efficiency calculations, the material and labor costs for each class was clarified and,
in the end, economic comparison between classes was calculated.

During the research several different energy efficiency options were considered. Unfortunately, to achieve
higher results, it is not enough to improve a specific part of the building, but there is a need to improve the
whole building as a whole. Therefore, to get the best possible building energy certification class, it is
necessary to improve the elements that are installed in the building recently, such as new wooden windows,
not just the old ones, as well as ten years old wooden floor. It is necessary to install a forced ventilation
with recuperation to prevent the house from the heat loss.
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Klaipeda sculpture park in the city centre was established in 1977. Just 40 years ago there was an abandoned
cemetery. According to various sources, about 40 thousand people of old Klaipeda residents could be buried
there, including the famous Lithuanian Minor people. In 1975 the Soviet government decided to abolish
the cemetery and establish a park in its place [2]. Today there is an exhibition of 122 various themed
sculptures in the area of 12.2 ha, which were created by 67 sculptors during sculpture symposium at
Smiltyne [2].

The changing political, technological, social and cultural context raises new requirements, challenges and
opportunities for archives, libraries and museums. The digitization of cultural heritage importance is
recognized at the Europe Union level, museums are encouraged to create favourable conditions to digitalize
preserved culture heritage objects, make opportunities to give a high quality informational service to the
public and ensure fast and simple access to Lithuanian culture heritage [1]. Along with the History Museum
of Lithuania Minor the State Enterprise Centre of Registers won partial funding of the Lithuanian Council
for Culture and sculpture park object digitalization of Klaipeda city was started. All sculptures at the park
were scanned with a 3D laser scanner Leica Nova MS60. The scanned sculptures point clouds were
processed with ”3D Reshaper* software.

The aim of the research is to scan Klaipeda city sculpture park objects and digitalize with 3D Reshaper
software to create 3D models.

The sculpture park scanning and image shooting were conducted in the autumn of 2016. Later each
sculpture “’point cloud* was processed and images were added.

Fig. 1. Processed point cloud of sculpture ,,Kompozicija*“ and 3D visuals

All 122 sculptures 3D digital models with ”3D Reshaper software were processed this way. Also, using
ArcGIS software it is planned to prepare a park map with 3D sculpture models. Tourist routes will be
created on the basis of the map. People will have an opportunity to view 3D models and routes on these
websites: www.regia.lt, www.kvk.It, www.mlimuziejus.It.
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Land expropriation projects are being developed in accordance with the procedures laid down by the Law
on Land of the Republic of Lithuania, the Law on Territory Planning of the Republic of Lithuania and other
legislative acts. The expropriated land for public needs from private land owners may be taken to satisfy
the public interest: 1) state important economic projects; 2) land and the state border protection; 3)
international airports, state aerodromes, publicly-owned ports and their facilities; 4) public service facilities,
roads, pipelines, high-voltage power lines; 5) social infrastructure expansion; 6) exploitation of explored
mineral resources; 7) municipal waste management facilities; 8) cemeteries; 9) natural and cultural heritage
protection affairs [1]. The research object is expropriation of land for public needs. The aim of the research
is to perform the analysis of land expropriation projects in Lithuania.

In Lithuania, most of the land used for public needs is situated in urbanized areas or near them. The city
limits are expanding and the scale of activities in urban centers is increasing now, and this leads to a greater
demand for engineering networks [3]. In Lithuania, during the period between the years of 2004 and 2014,
56 projects of the land expropriation for public needs were carried out. Most of them are clustered around
the major cities of Lithuania, i.e., Vilnius, Kaunas and Klaipeda. The majority of projects were designated
for the reconstruction of roads — 63%, 24% — for reconstructions of crossings, 9% — for pedestrian and
bicycle trail construction/reconstruction, for cemetery expansion/construction — 3%, for the reconstruction
of railway lines — 1%. In seven out of ten counties (Klaipeda, Marijampole, Siauliai, Taurage, Utena,
Vilnius) there are real estate objects taken for public needs. Even nine out of ten counties (Alytus, Klaipeda,
Marijampole, Panevezys, Siauliai, Taurage, Utena, Vilnius) indicated the decision to initiate the real estate
expropriation procedures. The data collected shows that land area taken for public needs in Lithuania
accounts for only 9.7% of the area of the parcels of land that are to be taken [2].

During the process of land expropriation there are many different kinds of problems. Most often owners
and the institutions representing the interests and views on the way of compensation of land expropriated
are divided land, as well as a number of projects encounter problems with the legislation imperfection.
These problems show that the expropriation of land for public needs is a sensitive social and economic
phenomenon in public life. Thanks to the legal regulation, the information of both the public and the
participants of the project from which the land will be taken, must be ensured.
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One of he biodiversity conservation measures is renaturalisation of drained rivers and streams. The
renaturalisation of rivers and streams reduces pollution, renews fish population, improves landscape, and
develops recreation. The Slampe river was renaturalised in 2006. However, there is a need to evaluate
renaturalisation impact on hydrological regime of nearby territories [1].

In the territory, three chemically inactive perforated PVC monitoring wells with the length of 2m and
diameter of 50 mm were established. Hydrological monitoring data were collected with the frequency of
each 30 minutes by using Mini-Diver data loggers with barometric diver to compensate fluctuations of
atmosphere pressure. Data treatment was performed by using DiverOffice software.

The cumulative deviation of the Slampe river water level and groundwater level of nearby meadow and
forest is presented in figure 1.
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Figure 1. The Cumulative deviation of water level

The Slampe river water level shows seasonal fluctuation with minimum in September. Forest groundwater
level fluctuations are more stable and less dependent on yearly variation of temperature and precipitation.
The groundwater level fluctuation in meadow is more sensitive to water level fluctuation in the Slampe
river.
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The Kyoto Protocol is an international agreement linked to the United Nations Framework Convention on
Climate Change, one of the most important international legal instruments to mitigate climate change [1].
Increasing concentration of greenhouse gases in the atmosphere absorbs the larger amount of infrared
radiation and increases atmosphere temperature. Anthropogenic greenhouse gases, which change balance
of Earth heat balance are carbondioxide (CO2), methane (CH4), nitrousoxide (N20), hydrofluorocarbons,
sulfur hexafluoride [2]. Soil moisture is one of the most important factors influencing the SEG emissions,
because humidity controls the activity of microorganisms and all the related processes, and it is important
to define the soil temperature to determine the gases from the soil. Temperature is 50% responsible for the
total annual emissions of N2O [3]. One of the most fertile soils is located in Zemgale Region [4]. According
to the conditions of soil, for the practical part are used soil samples of tilled soil.

Measurement of the gases emitted from agricultural soils was carried out using a mobile cavity ring down
spectrometer Picarro G2508, which takes measurements of N2O, CH4, CO2, NH3 and H2O with an average
of one second temporal measurement scale. For soil moisture and fertiliser impact evaluation measurement
matrix with six variations of soil moisture and six variations of fertiliser dose were created. Two fertiliser
types were tested: amonia nitrate and carbamide (urea).

Accordingly, by increasing the moisture and fertilizer quantity, the gasses are obtained in a certain period.
High concentration of nitrousoxide was found at higher moisture quantity on the second measuring day,
while, ammonia is released immediately after the fertilizer and water enter the soil, so the highest
concentration was on the first measuring day. There is a need for future research of greenhouse gas
emmision relation with moisture and soil temperature.
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Land management and improvement of computer technologies in land management is one of the most
important tasks of the state, the effective implementation of which is inextricably linked to the widespread
introduction of the latest achievements of information technology. Of course, increasing the reliability and
manageability of the infrastructure, to achieve the maximum transparency of processes is vital in the field
of land relations.

The introduction of computer technology into the practice of land surveying work involves producing
automation, storage and processing of land information and organizing the use of land, the development of
new theoretical positions in the field of land management, as well as the restructuring of the technology
works on the basis of the use of information reflecting the spatial aspects of land use [1].

Land management can not only improve the economic feasibility of projects on-farm land, but also raises
their informational value, which increases the interest in them in the agricultural enterprises. Thus, further
improvement of the land by means of its transfer to the automated technology, in the end, will create all
favorable conditions for landowners and land users [2].

Analyzing geographic information resources on the basis of spatial data, the aim is to develop a
comprehensive programme of integrated activities, with timely and qualitative performance of primary land
information (quality, quantity and distribution of land users), the results of land use, the accumulation of
information and its generalization in the respective databases at each hierarchical system level, maintaining
the system at different levels of economic and technological standards related to the organization of land
use.

With the introduction of the automated information system in the sphere of land relations these activities
will improve: producing identification documents, records of the number and quality of land and their
owners, providing land cadastre information on requests of state bodies and individuals and legal entities.
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Implementation of state control over land use and protection is one of the land management functions. It is
the function of specially authorized state bodies and their officials, aimed at the prevention, detection and
elimination of legislation violations on protection and use of land [1].

According to land surveying services in 2015 in Mogilev region, there were 10,777 inspections of
compliance with legislation on the protection and use of land, including 8,101 (75%) — in relation to the
citizens, 2,309 (22%) — to legal entities and 367 (3%) — in respect of individual entrepreneurs.

As aresult of inspections by specialists of land management services in Mogilev region 1,510 violations of
legislation on protection and use of land (419 violations more than in 2011) were identified. Of the 1,510
identified offenses 1,446 (96%) were committed by citizens, 52 (3%) — by legal entities and 12 (1%) — by
individual entrepreneurs.

In the structure of the identified offenses, the largest share refers to non-compliance with the required
measures on land protection from water, wind erosion and other processes of destruction and failure to
comply with other requirements for land protection — 859 violations (57% of the total). Also during 2015,
cases of unauthorized land occupation (210), non-use of land (156) and other violations of the legislation
on protection and use of land were identified in Mogilev region.

Studies have shown that during 2015 as a whole, 4.1 offenses per 1000 land users were identified. The
highest indicator was registered in Khotimsk district — 8.2 offenses per 1000 land managers, and the lowest
was in Mogilev district — 1.7 offenses per 1000 district land users.

It should be noted that a significant number of revealed violations of legislation on protection and use of
land, protocols, fines can testify about careful and strict attitude of a public inspector and at the same time
about a high level of violations due to the lack of preventive measures.

To improve the efficiency of state control over land use and protection, it is recommended to increase
cooperation between supervisory authorities, the use of land information systems, considering the identified
violations, their application for the purpose of identifying violations of the legislation on protection and use
of aerial photographs of land.
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When reestablishing forest stands naturally they are less subject to the influence of negative external factors,
therefore they are more stable. The species which create forest vegetation adapt better to specific
environment conditions. The research of Scots pine Pinus sylvestris L. forest stand regeneration with
different amount of seed trees was initiated in Jelgava forest region of Forest research station in 1998. The
aim of the study was to assess groundcover vegetation development dynamics in Hylocomiosa type forest
stands with seed trees.

To compare the vegetation changes, data were collected in 2000, 2008 and 2015 [1,3]. Three research stands
were created: a control stand without seed trees, stands with 33 seed tree per hectare and 21 seed tree per
hectare. In each research stand 12 fixed-radius circular sample plots (size — 1.78 m, total area — 10 m?) were
established. In sample areas vegetation layers were studied and every species in the sample area was
accounted. The distance for sample area center to three closest seed trees was also measured.

The study shows that the vegetation structure of the forest stand 18 years after clear-cut mostly resembles
pine and Vaccinio myrtilli-Pinetum community. Most common species are Vaccinium myrtillus L.,
Vaccinium vitis-idaea L., Pleurozium schreberi (Brid.) Mitt., Hylocomium splendens (Hedw.) B.,S. et G.,
Dicranum polysetum Sw., Betula pendula Roth, Betula pubescens Ehrh. Most species were found in the
stand with the smallest seed tree count — 51 species, however in the stand with the largest seed tree count —
31 species, in the control stand - 30 species. Such plant species as Sphagnum capillifolium (Ehrh.) Hedw.,
Molinia caerulea (L.), Carex nigra L. indicate moisture level rise in the sample stand soil after the
harvesting.

Seed trees influence tree layer development. The largest tree layer area was in the control stand — 37%, the
smallest - in the stand with the biggest seed tree count — 13% and the stand with smallest seed tree count —
24%. That shows that the bigger the amount of seed trees in the forest stand, the smaller the tree layer area.
Also the bigger amount of seed trees in stands contribute to the herb layer development: the largest
projective coverage in herb layer was in the stand with the most seed trees — 41%, the stand with smallest
seed trees — 32%, and the control stand — 23%.

The higher species richness in herb layer were detected in control stand and the stand with the highest seed
tree amount per hectare, which were found in 1998, and the stand with the lowest seed tree amount per
hectare - in 2015. The largest moss projective cover of all forest stands was observed in 2008, but in seven
years it had decreased, and in 2015, it varied in the range of 17-26%.

In forest stands the remaining seed trees are cleared 10-15 years after the stand regeneration not to influence
the new tree growth [2]. When implementing natural regeneration in Hylocomiosa type forest stands,
management is needed regularly to prevent from Betula species invasion.
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The research is carried out on the modelling of the link between natural durability and extractables and also
phenol groups. Some studies are still done concerning the link between natural durability and extractable
content on a lot of species.

The biodiversity of Madagascar is very rich, in fact, there are more than 200 species of Malagasy wood, of
which only 50 are exploited. Ebony and pink wood that are in great use are on the verge of extinction. The
use of Malagasy species can and must be improved for a more sustainable conservation of resources. For
example, Madagascar's forestry policy under the Gelose law [1] has put in place the system for the
regulation of logging over the last twenty years. Three Malagasy species were studied: Weinmannia
rutenbergii Engl., Cedrela odorata L. and Neotina isoneura (Radlk.) Capuron. These species have different
natural durability class that permit to compare them [2]. Two results were analyzed: extractable content and
total phenol content. Extractable content was calculated by the difference of mass after extraction. The
extraction of the soluble parts of the wood adopted was carried out by an organic solvent which was a
mixture of toluene and ethanol [3].

Species Natural Distance from | Extractable Phenol

P Durability class | the heart content content
Weinmannia c1 1.7 1.7% 9.6%
rutenbergii 3.8 1.9% 4.8%
2 3.5% 8.1%

Cedrela odorata C2 7 4.7% 31.8%
.. 2 4.4% 5.1%
Neotina isoneura C3 85 3.0% 7 1%

To conclude, the more phenol content is important in a wood, the more the wood will be sustainable. That
means that just with the extraction of phenol you can conclude if the species is sustainable or not. This
result is consistent with other scientific results [4]. However, the link between natural durability and
extractables was not seen in this research, which is difficult to explain.
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In spite of the wide scope of research on vegetation, there is still insufficient knowledge about its succession
in different stages of forest stand during the rotation cycle. Most of the existing ground cover vegetation
descriptions are made for forest stands of mature age [1, 3, 4, 6], but practical forest inventory needs more
detailed information.

To clarify this scientific question the chronosequence method was used which assumes that different sites
are similar except in age [2], when the forest stands of the same forest site type and dominant tree species
— Scots pine (Pinus sylvestris L.) at different ages in different places are chosen. For the beginning we chose
forest stands of the first 5 years after the clearcut. Six sample plots with the size of 10 m? per each forest
stand — clearcut were established.

Both, the Brown-Blanquet [7] and the point-square methods by accounting of ground cover plants were
used.

The results suggest considerable changes in taxonomic structure and abundance of ground cover plants in
the first year after the clearcut. Till the second year after the cutting the total coverage of plants reduces.
The most abundant are mosses. During the third year after clear- cut there proceeds a rapid increase of
weeds and decrease of mosses. The total species richness increases. The same has been observed also by
other researchers [5]. In the 4th and 5th year after the clearcut there is an increase in the projective cover
of Monocotyledonae plants (families Graminaea and Cyperaceae) forming higher vertical structure and
overtaking the dominance from other groups. The dominance of this group reduces by the development of
young tree stand. The results obtained and further research will be valuable supplement for practical forest
inventory describing the characteristic ground cover vegetation in Hylocomiosa forest site type not only in
mature forest age but during all forest rotation cycle.
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The Earth's magnetic field as a powerful shield protects every living thing from the powerful cosmic
radiation. Every day the impact of the Sun through the atmospheric electricity creates fluctuation of the
magnetic field of the Earth. The Earth's magnetic field is generated by the processes in planet's metal core
[3].

Our lives proceed in permanent electromagnetic currents, however in some areas the level of
electromagnetic pressure strongly exceeds the background level. Frequently, there it indicates the existing
of biologically active areas called biophysical anomalies, geo-pathogen-, energetic-, power sites, etc. [1].
Also the intensity of the magnetic field of the Earth according to satellite measurements is sharply different
[3]. Scientists have discovered that our planet is covered by geo-biological networks. It has been observed
that animals, plants, trees and humans react differently to the influence of those networks [4].
Astrophysicists have observed that the geomagnetic field strongly influences the interplanetary space and,
even, the magnetic field of the Sun. It has been researched that the frequencies of geo-magnetic field act in
the same zone as the electromagnetic field of the human's brain [4]. Thus, there is an interaction between
magnetic fields of humans, the Earth and the Sun.

The scientists have discovered that the weather conditions quickly react on changes of geomagnetic field.
Till up to now there is not a common hypothesis, which would clarify the anomalies observed in the
magnetic field of the Earth. There are few investigations about processes creating a ‘“normal”
electromagnetic field of the Earth as well the connection with forest — our national wealth. The theme of
doctoral thesis has been chosen for more detailed research of factors connected with electromagnetic field
of the Earth, which are important in forest ecology, sustainable forestry and timber production. The doctoral
thesis is connected with searching of regularities between measurements of electromagnetic fields and the
results of a dowser's work.
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Considerable efforts have been devoted to the exploration of Latvian forest resources as the most significant
national natural wealth. The State Forestry Research Institute is conducting statistical forest inventory,
recording data of felling and the recovery of forest stands [3]. Detailed statistical information for the
assessment of different aspects is available.

However, one key component seems to be missing from this list. While the significance and the proportion
of the regenerating resources increase, they play an important role in energy production [1]. Carrying out
logging we have to deal with the so-called cutting waste, consisting mainly of felled tree tops and branches.
It is quite easy to determine its mass and volume if the felling residues are chipped and weighed,
determining the moisture and performing other necessary activities. There is definitely a need to conduct
more reliable statistical calculations of the understory that is recommended to be partly spared by the
regulations regarding tree felling in forest lands, but that contains a significant amount of potential wood
energy, which the next forest stand does not contain and is significantly affected by the principal felling.
The initiated study of the estimation of wood energy resources in drained forest conditions anticipates the
creation of a sufficient amount of sample plots to determine as precisely as possible the energy potential of
our country in the above-mentioned types of forests when they reach or approach the felling age [4]. After
data collection, the next step is to develop mathematical models for the assessment of the above-mentioned
wood resources, as well as to justify the acquisition of wood energy from the understory, taking into account
the experience of foreign countries about its significant energy potential [2].
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The Southern part of Latvia historically was dominated by broad-leaved forests, which were destroyed or
transformed by agriculture and forestry through centuries (Prieditis, 1999). Now these forests remain as
fragments of their previous extent. To preserve such small forest parcels in fragmented landscapes the
woodland key habitat concept was created (Timonen et al., 2010). Woodland key habitats are supposed to
be particularly valuable for biodiversity qualities. The main aim of this study was to evaluate forest
structural features, vegetation and habitat specialist species in common ash woodland key habitats in
Southern Latvia. The hypothesis of this study is: broad-leaved forest habitats are sustainable for
biodiversity. In total four sampling plots with area of 20 x 20 m in each study site was established in
Aegopodiosa type. The measurements of live trees and dead wood (snags, stems and downed logs), the
survey of vegetation of using Braun—Blanquet approach (the projective coverage in moss, herb, shrub and
tree layers and coverage for each separate species) (Mueller-Dombois, Ellenberg, 1974) and abundance of
WKH habitat specialist species — epiphytic lichens and mosses were carried out. Study sites were dominated
by nemoral zone species. The most represented group of plants is broad-leaved forest plant group — more
than 50% in each site. The most common species is Fraxinus excelsior L., Padus avium Mill. and Rubus
caesius L. The analysis of forest stand structural features shows a significant amount of downed logs in
studied sites, which is caused by ash dieback in European forests. A significant tree fall rate could influence
the development of these stands in the near future. Also we found woodland key habitats may not allow
long-term persistence of red-listed epiphytes if they are negatively affected by the ongoing European ash
dieback on a species whose main substrate is common ash.
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Nowadays it is advised to pay more attention to natural restoration if possible. Firstly, if spruce stands are
left for natural restoration they become stronger, because they have adapted to specific growth conditions.
Secondly, leaving the stand for natural restoration results in the reduction of the reforestation costs and
tending of young growths.

However, the prospect of spruce undergrowth to form a future stand has not been sufficiently researched.
The spruce undergrowth trees have often grown long under the canopy of the previous stand, they have
unhealthy and depressed crowns and have lost their growth potential.

The purpose of this research is to characterize Norway spruce (Picea abies (L.) Karsten) the undergrowth
growth course and the quality in stands of Hylocomiosa and Oxalidosa forest site types.

The data for this research were collected in five sites. The research objects are located in JSC “Latvian State
Forests” Zemgale Forestry, in Misa and Klive Districts. For undergrowth tree accounting and analyzing,
34 plots were made with an area of 200 m2 for each. In the plots the trees were registered by three categories
of height — 0.1 - 0.5 m, 0.5 - 1.5 m and above 1.5 m. Tree vitality and defects were also listed.

In all parcels the dominating tree defect was asymmetric crown, on rare occasions trees with narrow crowns
and double tops were encountered. Viable undergrowth tree count varies from 39 to 94 %. Best quality
spruce undergrowth was observed in Oxalidosa forest site type. In four out of five parcels it is possible to
practice natural reforestation after clear cutting, because the tree count corresponds with the law which is
2000 trees ha-1.

Undergrowth tree dendrometric data, including increment indicators, correspond to the normal distribution.
After one factor variance analysis, it was concluded that forest site type and the location of the stand have
no significant effect on dendrometric and vitality indices of the undergrowth.

After evaluating the undergrowth tree quality it was concluded that stands with sufficient number of
undergrowth trees should be left for natural reforestation.
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Regarding the increasing demand for a more sustainable energy source than fossil fuel there has been
growing interest in bioenergy. As a result of using forest biomass as fuel there will be noteworthy amount
of ash. A small portion of the total ash produced is used in the farming industry, but most part is buried in
landfills. That is a large amount of unused fertilization material that could be applied in forest stands [3].
Wood ash contains calcium, magnesium, manganese, potassium and phosphorus that should improve the
conditions of mineral nutrition for trees. Only one year later after applying wood ash a positive response in
tree radial growth can be observed. Depending on tree species in a longer time period ash fertilization can
provide significantly higher stem volume compared to the unfertilized tree stands. Many studies reveal that
wood ash has a long term influence on tree increment. In previous long-term studies wood ash treatments
have lasted up 20- 50 years. But to fully use the added nutrients, ash must be applied at the stands
productivity peak, as for example, Norway spruce stands reach productivity peak within the age range of
21 to 40 years. Thus, it is economically more beneficial to fertilize each tree species at the right time period
to reach the highest stem volume [2].

At the same time it is important to take into consideration different soil types. By now the best results of
fertilization with wood ash have been achieved on organic peatlands, where some nutrient deficiencies have
emerged. And as a result of ash fertilization the soil fertility and biological activity increased [1].

The use of wood ash in forest stand fertilization would provide a solution for utilization of wood ash and
additional increase in steam volume.
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English oak is grown both as a bare root system planting material or a seedling. In scientific literature very
different approaches are described of breeding of planting material of English oak, which vary from one
year old open root system seedlings to saplings that are grown on a field or a large-size planting material
or plants grown in root covering containers [4]. In Latvia, plants having the size from 30 centimetres to
one metre are recommended as the most suitable planting material in forested areas. Assessing this type of
English oak planting material one significant disadvantage must be noted— English oak has a very
complicated plant's breeding technology.

Young trees in the first years of growing in nurseries are exposed to several threats that may significantly
delay the development of plants or even cause plant death [3]. Those can be biotic risk factors: damage
made by cervid animals and rodents (mice and hare), disease - Erysiphe alphitoides Gr.d.Maubl, vermin
like Melolontha hippocastani F., Melolonhta melolontha L. and Scolytus intricatus Redz. both as abiotic
factors like frost, draught, pollution and others [1].

Previously mentioned factors determine consumer demand of English oak planting material, as forest
owners are repelled by risks of buying plants with defects or diseases like Erysiphe alphitoides Gr.d.Maubl.
Under the impact of this disease oak leaves can show greyish hoarfrost and damage of young sprouts [2].
The source of infection is fungus mycelium that hibernates on the live buds of the tree, as well as fungus
bodies with spores (on fallen autumn leaves), in the spring young leaves and non-lignified sprouts are
infected. Oak powdery mildew weakens the plants and assimilation and chlorophyll quantity decrease,
breathing and transpiration problems are caused, which may result in a premature wither of leaves and death
of young sprouts. At the end of vegetation season lignification of young sprouts is disturbed. Oak powdery
mildew infects trees of different ages and makes significant damages in nursery gardens and coppices [2].

Considering the impact of all previously mentioned factors on successful growing of English oak planting
material, it is necessary to evaluate most important risk factors of breeding of English oak which is planned
in the framework of the promotion work.
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Hunting is one of the human primeval occupations, which is organised very differently depending on game
animal distribution, environmental conditions and human lifestyle in the region. Nowadays emphasis has
been put on sustainable game population protection and scientifically based game management practices in
coherence with society’s interests [2]. Unexpected changes of game population size can significantly impact
hunting strategy, therefore, hunters need to recognise risks and possible limiting activities to contribute to
sustainable game management [3, 4].

The expansion of diseases in the wildlife populations is one of the risks for sustainable game management
system. African swine fever (Pestis africana suum) known as Montgomery’s disease is a devastating viral
infectious disease leading to high rates (85-100 %) of mortality for pigsand wild boars[1]. In Latvia African
swine fever (ASF) virus was introduced on June 26, 2014 located on the border with Belarus. Currently
ASF has spread over all Latvia, causing a negative impact to the national economy and affecting hunting
strategy.

The aim of the study was to evaluate the dynamics of game ungulates populations before and in ASF
conditions and to analyse the impact of wild boar population size changes on the hunting process in the
Latvia State Forest Service regional forest district of Ziemelvidzeme.

The analysis of populations’ dynamics and age-gender structure of game ungulates was carried out for four
hunting seasons starting from 2012.

The hunted rates of wild boars (Sus scrofa L.) were stable until the hunting season of 2015, when it
decreased by 32 %, confirming that the spread of ASF and disease control measures significantly changed
the number of wild boars. Until that the wild boars in Ziemelvidzeme regional forest district were an
important game resource for hunter groups, therefore population decrease has changed the intensity of other
game ungulates hunt. From 2012 to 2015 hunting season the hunted roe deer (Capreolus capreolus L.) rates
had increased up to 79 % and hunted limit fulfil rates increased from 17 to 38 %. To reduce forest damages
by ungulates red deer (Cervus elaphus L.) and elk (Alces alces L.) calves hunting rates have been increased
from 50 and 40 %, respectively, even though hunted limit fulfil rates have not changed. The decrease of
wild boars’ population have not significantly changed red deer and elk hunting strategy, but changed roe
deer hunting strategy.
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The aim of the research is to reveal the possibilities of growing and using common walnut Juglans regia
L. in Latvia.

Fossil evidence shows that ancestral forms of walnut once grew in large portion of North America, Asia
and Europe and further walnuts reach in the north, e.g. Alaska. All Juglans species are native to moderate
or subtropical climate. Walnuts are deciduous trees with aromatic compound leaves and nuts with woody
shells. Juglans regia has 32 diploid chromosomes and is capable of hybridizing with other Juglans species
[1].

There is a big interest in the fact whether common walnut can overcome the fluctuating weather in Latvia
still having high-quality trunk.

In the Atlas of Latvia woody plants 40 localities are mentioned where Juglans regia is found, but the exact
number of trees is unknown because more than one tree could be found in each locality [2].

Gunvaldis Vésmin$ has found the trees of Juglans regia that show a higher frost resistance compared to
others. These specimens, although get frozen terminal bud, the lower buds are formed [3].

Common walnut Juglans regia can reach different heights, varieties with pendulous branches are usually
of lower height. In the forest of the same age trees reach greater height than separately growing trees. Tree
height is not a feature that could be inherited genetically. From one mother tree from seeds grown trees
significantly differ in height. The appropriate growing conditions are a guarantor of greater height. The
height of an eighty-year-old tree can fluctuate from 15 to 30 meters. The maximum height is 38 m, but most
often it reaches 10 - 20m [3].

In timber plantations walnuts should be planted with a 2 m distance, leaving 3 m distance between rows,
then straight trunks in 20 - 25 years reach already 20 — 25 cm diameter [4].

Juglans regia is a fast growing tree species - that means that an appropriate growing method should be
found to get high-quality timber.

There is a need for the examination of forms or Juglans regia to be grown in Latvia now and selecting the
most appropriate of them for Latvia’ s climate.
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Air pollution is one of the most topical environmental problems in the world. Increasing energy demand
and traffic intensity all over the world causes constantly growing pollution emissions into the ambient air.
Therefore it is important to determine the air quality and to protect the environment and human health.
Lichens are very sensitive bioindicators which react to environmental pollution rapidly [2].

The aim of the research was to identify the zones of air pollution with the help of the method of
lichenoindication. The territory of Jelgava was divided into 104 squares of 500 m x 500 m and 1 km x 1
km. In each square 10 trees were chosen (in total ~ 1000 trees), all species of epiphytic lichens were
identified and the percentage of covered area was determined [3]. A map with three pollution zones was
obtained on the basis of the index of atmospheric purity (1.A.P.) [1].

In total 28 species of epiphytic lichens have been identified. The most polluted zone covers 2.75 % of
Jelgava city (1.A.P=0.1-50). In this zone Phaeophyscia orbicularis (Neck.) Moberg and Xanthoria parietina
(L.) Th. Fr. are the most common lichen species. The zone of intermedia