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GENETIC ENGINEERING. THE POSSIBILITIES OF EXPANDING THE
GENETIC CODE

Shota Jinjolia
PHD, Associate Professor, Akaki Tsereteli State University, Kutaisi, Georgia

Scientists seek actively to expand the genetic code.In addition, there are required orthogonal pairs of
TRNA and aminoacyl-TRNA-synthetase (those, whose cells do not produce, and are not “involved” in the natural
processes of protein synthesis, but they are intended only for work on artificial amino acids). Genetic engineering
with genome expansion has extensive capacities to create and explore life by the potentially completely new
bases, which do not exist yet in nature.

The concept of genetic engineering is based on deoxyribonucleic acid (DNA) and its elements —
nucleotides (adenine, guanine, cytosine and thymine). They represent the building blocks for the
creation of entirely new biological constructions, but as it turns out, these natural instruments and
mechanisms are not sufficient for researchers. Scientists seek actively to expand the genetic code.
Probably, the time is not far off when the completely synthetic code with a fundamentally new device
will be created. The paper highlights some achievements in this area.

Knowledge about nucleic acids and proteins has accumulated over a long period of time. In the
middle of the 20™ century, it was enough to propose the idea about the genetic code. By the year 1953,
it has been learnt that certain proteins have unique amino-acid sequence. There has been formulated
the concept “one gene — one ferment” (more precisely, “one gene — one polypeptide™) that the gene is
DNA, and not protein.

In 1953, Watson and Crick published a paper, in which they suggested DNA replication through
the matrix synthesis. In this paper, they indicated that the determined sequence of nitrogen bases
(adenine (A), guanine (G), cytosine (C) and thymine (T)) the information-carrying code (1).

The genetic code is the information characteristic of all living organisms, which is placed in
DNA molecule in the form of the sequence of nucleotides, which is utilized by means of protein
molecules, into language of which it is translated through the processes of replication, transcription and
translation. The genetic code consists of four basic nucleotides (the fifth base was discovered in the
1980’s; the sixth modified base — N6-methyladenine, was discovered in 2015 (2). During the
replication, in the process of transcription on the matrix of own molecule, transcoding of information is
carried out in the language of ribonucleic acid (RNA), and then, by means of the codons
(ribonucleotide triplets), it translated into the amino-acid sequence, as a primary polypeptide molecule.
Since the nucleotides are mostly of four basic types, the variety of the codons will be 43=64). In these
codons, there are coded 20 proteinogenic amino acids (AM). This generates the possible variety of
protein molecules — 20n (where, n is the amino-acid residues, that is, the multiplex version (3). Of
interest is the question how the functioning of protein molecules may change, what kind of properties
will be acquired by proteins if the artificial “unnatural” amino acid is included in their composition,
which is not synthesized inside living cell. As is well-known, the translation process in cells is ensured
by ribosomes, which identify the three-letter codons on the matrix RNA (MRNA) and fit it to transfer
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RNA (TRNA), which are carrying the appropriate anti-codons of the corresponding amino acids.
TRNA molecule adjoins the corresponding amino acid with the help of aminoacyl-TRNA-synthetase.
That way is used for determining the specificity of translation by the interaction of the MRNA codon
and TRNA anti-codon. At the same time, by specific operation of aminoacyl-TRNA-synthetase, the
termination of protein synthesis is carried out when one of three terminating codons — UAG (uracil,
adenine, guanine) UAA (uracil, adenine, adenine) UGA (uracil, guanine, adenine) — ends up on the site
of ribosome identification. They have their interesting names. UAG — amber, UAA — ochre, UGA —
opal, which do not correspond any TRNA. The specific protein-terminators RF1 or/and RF2 come into
action, which catalyze removal of a polypeptide chain from MRNA. In order to enable artificial amino
acid to come into action, it is necessary to change the system of the genetic code. First of all, in order
to add amino acid, there is required a “free” codon, which is intended to code this amino acid. But how
that can happen, when all 64 MRNA codons work closely, and 61 of them are coding natural amino
acids, and the remaining three are the terminating codons. In addition, there are required orthogonal
pairs of TRNA and aminoacyl-TRNA-synthetase (those, whose cells do not produce, and are not
“involved” in the natural processes of protein synthesis, but they are intended only for work on
artificial amino acids). The new TRNA molecule should be able to identify accurately and adjoin
artificial amino acid, but the new aminoacyl-TRNA-synthetase should be able to catalyze effectively
this reaction, and then the amino-acylized TRNA should bring accurately amino acid to the “empty
codon”.

When studying Escherichia coli (E coli) strains, it has been discovered that all terminating
codons in their genomes do not work with the same frequency. For example, the amber codon (UAG)
is more common than other types. It accounts for about 8% of the terminating colons. In 1990, the first
revivable E coli strain was obtained, in which one amber codon was suppressed, that is, the sequence
was read without it (4).

In the Peter G. Schultz laboratory of the Scripps Research Institute, they were able to place in
the usual proteinogenic amino acid thyrosine equivalent to the amber codon, and then they managed to
place in some artificial amino acids. Later, the group of Professor George McDonald Church from
Harvard carried out an extensive work on E-coli genome editing, for the purpose of replacing all amber
codons by ochre colon (UAG-UAA). This was made by using the powerful modern method —
multiplex automated genome engineering (MAGE), which allows for carrying out wide-scale
manipulations on genome with the help of synthetic single-stranded oligonucleotides (5). Such a
modification touched 83 bacterial peptides. A new genetically modified strain E coli C321 turned out
to be not only revivable, but it had also high resistance to bacteriophage T7. This means that such
organisms have expanded capacities to use the amber codons for new purposes.

For simultaneous effective coding of unnatural amino acids, there is required a large quantity of
the “empty” codons and orthogonal pair of aminoacyl-transfer ribonucleic acid-synthetase and transfer
ribonucleic acid, which will identify unnatural amino acids and will decode the new codons. Thus,
expanding the triplet genetic code to quadruplets became the next logical step, which would increase
hypothetically the number of codons up to 256 (4%), but in order to identify these codons, it is
necessary to modify completely the translating apparatus, particularly to change the transfer
ribonucleic acid. For expanding the anti-codon loops, there is required synthetizing of new aminoacyl-
transfer ribonucleic acids, which catalyze adjoining of unnatural amino acids to the transfer ribonucleic
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acid molecules, by the expanded sites of identification of ribosomes (6).

A research team under the leadership of Professor Eloyd E. Romecsberg ran the impressionable
tests. By using the latest research methods, they have managed to create a semi-synthetic E coli strain
with artificial nucleotide pair, which is replicated with high accuracy, stored and inherited (7). This
nucleotide pair was identified by the enzymatic structures as its “own” (not exogenous) and was not
edited by the reparation system and so on.

Genetic engineering with genome expansion has extensive capacities to create and explore life
by the potentially completely new bases, which do not exist yet in nature.
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THE EFFECT OF PLANTING TIME ON THE PASSAGE OF THE
PHENOPHASE OF CITRUS PLANTS IN THE CONDITIONS OF
IMERETI AND GURIA

Roland Kopaliani

Doctor of agricultural sciences, Associate Professor, Akaki Tsereteli State University,
Kutaisi, Georgia

Marieta Tabagari

Academic doctor of Agricultural Sciences, Associate Professor, Akaki Tsereteli State
University, Kutaisi, Georgia

Shorena Kapandze

Academic Doctor of Agricultural Sciences, Assistant Professor, Akaki Tsereteli State
University, Kutaisi, Georgia

The article presents the results of studying the effect of planting time on the passage of the phenophase of
citrus plants in the conditions of Imereti and Guria. Studies have shown that from Of the garden plantings that we
tested, the best conditions for the passage of the growth pheno- phases and the development of the plant are
created when laying in the fall, and comparatively worse conditions are created during the spring (April-May)
tab. it can be concluded that during the October and November transplantation of citrus seedlings to a permanent
place, optimal conditions are created for the passage of the phenophases of growth and development of citrus
plants.

Growth and development of citrus plants is expressed in the passage of individual phenophases.
This is a recurrence in the annual cycle of such phenomena as kidney swelling, flowering, growth of
shoots, differentiation of flower buds, growth and development of fruits, periodic replacement of
leaves and so on.

For a more thorough study of the life cycle of plants, the main phenological phases are divided
into their constituent parts. For example, the growth phenomephase is divided into the beginning of
growth, mass growth and the end of growth.

A characteristic feature of citrus plants is their ability to renew the growth of shoots several
times during the vegetative period. Young lemon plants under favorable conditions during the growing
season give three or four growth periods, and mandarin and orange - two or three periods. As a rule,
fruit bearing citrus plants for a year give two periods of growth.

The task of establishing individual moments of the phenophase of citrus plants was to study the
beginning and end of individual growth periods taking into account the relative growth dormancy and
linking the effect of the timing of the laying of the citrus garden with the passage of individual
phenophases of citrus plants.

In the experimental plots of Imereti (Baghdati, Geghouti) and Guria (Mamati, Lanchkhuti)
conducted during the vegetation period, phenological observations. The beginning of vegetation was
considered to be the period when one third of the swollen buds began to grow, A date for the growing
season is the time when two-thirds of the growth shoots of growth ended.

6
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Due to almost identical conditions of the external environment of the Bagdati and Geguit
experimental plots, at the same planting times, the citrus plants are equally vegetated. The planting
times themselves reacted significantly to vegetation of citrus plants, that is, to phenophases.

When setting the optimal landing times for three years of testing, accumulated rich materials on
the results of passage of plants of individual phenophases. These materials are organically related to
the nature of the growth of mandarin, orange and lemons in different environmental conditions.

The analysis of the materials showed that during the first year of the experience the planting
dates had a drastic effect on the passage of individual plant phenophases occurring under the influence
of individual planting dates.

In Table, the growth dynamics of plant shoots in time is shown in the experimental areas of
Bagdati, Geguti, Mamati and Lanchkhuti.

From Table it can be seen that in the first year of planting on all variants of the experiment, the
plants began late vegetation. The later the planting of the garden is carried out, the later the vegetative
period of the plants comes. For example, in the Baghdad area of lemon plants planted in the garden in
October, November, the growth of shoots began on May 10, and in plants planted in May - only from
July 25. In Baghdadi and Geghuti areas, lemon plants in October pass into a state of relative rest.

The table also shows that in the second year after planting in comparison with the first year,
lemon plants almost equally go through the phenophases of growth and dormancy. And in this respect,
there is no significant difference between planting dates. The exception is the May planting date. On
this option in the second year of planting lemon plants gave only two growth periods, and on the
remaining variants, three growth periods were obtained.

The table also shows the phenology of growth of shoots, depending on the timing of the planting
of the pilot sites of Bagdati and Geguti. These sites had more severe climatic conditions than in Guria.

It can be seen from the table that during the autumn (September, October, November) planting
of the plant's garden, vegetation began on May 20-25, with the planting of the garden of the plant
started a vegetation one month later, and in the spring laying, the lemon plants begin vegetation from
July 15-30 and give for a year only one growth period.
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Saplings of lemons, planted in the garden from September to March months, for the most part
gave two periods of growth. In the first year of experience on the Baghdati and Gegulti site, autumn
plantations give three growth shoots. Three growth periods of shoots were also obtained during the
winter and March planting, and during the April and May plantings in the second year, two periods of
shoot growth were given.

Proceeding from the above, we can say that the rhythm of plant shoots growth or the change of
phenological phases over time is better at autumnal planting of the garden than in the winter and spring
laying of the garden.

The nature of the mandarin pheno-phases of planting in 2013-2014 and 2014-2015 was also
investigated.

In the first year of planting, mandarin plants in spring late in the season began to grow shoots.
Mandarin plants of autumn planting on June 15-20 went into growth. And the plants of spring planting
went on growth even later, from July. Plants of all planting variants (2013-2014), gave one growth
period during the growing season. The only exception is the November planting, which during the
vegetation period gave two periods of shoot growth. The same pattern is observed when laying down
experiments on planting dates in 2014-2015.

The results of experiments on the timing of the laying of the citrus garden show that in the
planting year, the plant's characteristic growth and development rhythm is disturbed. Lemon plants in
the first year of planting gave one or two growth periods of shoots, whereas young lemon plants in the
garden usually give three to four growth periods. In the first year of laying the citrus garden, vegetation
is given in late terms.

Of the garden plantings that we tested, the best conditions for the passage of the growth pheno-
phases and the development of the plant are created when laying in the fall, and comparatively worse
conditions are created during the spring (April-May) tab.

Proceeding from the foregoing, it can be concluded that during the October and November
transplantation of citrus seedlings to a permanent place, optimal conditions are created for the passage
of the phenophases of growth and development of citrus plants.
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Abstract

Laterites are spread in subtropical zones of Western Georgia, where the soil strata are clays and
andesite basalt. A reaction (Ph) of the area is acid and the weak acid. A rare type of laterite is found
near the areas of karst caves in Imereti. It is placed among limestones. It is distinguished according to a
neutral and alkaline area reaction and belongs to a rare type of laterites, therefore it requires complex
research. Changes are expected to be introduced in a classification scheme of Imereti laterites. Cause of
these rare characteristics Terra Rossa is under UNESCO protected objects.

While studying laterites the process of origin stratum exhaustion is very important. On basalts,
the stratum of exhaustion was named as Laterite for the first time by the English geologist P.
Biukeneno (1807). "Later" in Latin means brick, the soil has a brick color says D.Gedevanishvili and
G. Talakhadze (1955). Professor Sibirtsev belonged these soils to zonal soils in the soil classification
scheme as "laterite soils" (M. Jikaeva, 1982). I. Gerasimov (1961) discusses modern literature and the
properties of laterite soil and continues the research about a stratum exhaustion of a soil in Georgia. On
the bases of stratum exhaustion research of the soil and the process of forming a genesis profile is
investigated by I. Gerasimov. A. Romashkevich (1967) began to work on a thorough study of stratum
exhaustion according to T. Urushadze, A. Bajelidze, and Sh. Lominadze (2011) data. K. Glinka
(1906) separately placed red soils, laterites and yellow soils on the first world map. In 1904 K. Glinka
discussed the important influence of the role of an acid area reaction of a red soil on composition and
properties of organic substances. N. Gorbunov was interested in the 5th International Congress (1954).
M. Daraselia together with 1. Gamkrelidze publishes the material about laterites and subtropical podzol
soils (1965) and continues to study the dynamics of soil solutions in the laterites in Georgia (1974).
The use and protection of agro-ecological environment of laterite in Imereti region is discussed by R.
Lortkipanidze (2013) also she provides materials about properties of agro-production and composition
of laterites (1997)

Laterite is widespread in 200-800 meters above the sea level on slopes of western Georgia. The
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area of sea level distribution in the Black Sea coast is low.

The research objects are rocky zone villages in Tskhaltubo and Khoni districts of Imereti region.
In Samtredia these soils were studied by K. Mindeli (1983).

Soil forming stratum of laterites was cortex red color exhaustion of ejaculated stratum, clays,
and clay exhaustion products. Georgia’s laterites due to moist and warm subtropical climate are
stipulated by a strong chemical exhaustion of stratum. In subtropical humid conditions, there is spread
thin, less developed laterites. According to M. Sabashvili (1965) on the fields and wider slopes, there is
spread laterites that are characterized by the upper and the second layer’s defecation, a cause of
accumulation of the acidity and the shift of acid in the lower layers.

Foreseeing the diagnostics of the existing classification scheme of Imereti soils (R.
Lortkipanidze, 1997) and our research materials, there is set out one sub-type of laterites — typical red
soils, which are divided into types according to the depth of soil profile, hummus, and mechanical
composition.

While exhaustion as the results of chemical processes (hydrating and oxidation) there is opened
and removed separate minerals of stratum composition, such as clay minerals. Apart from kaolinite,
alumosilicates are widely spread. Haluazit: Al4 [Si4010] (OH) 8.4H2) and Montmorilonit m [Mg3
[Si4010] (OH) 2.p (Al, F) 2 [Si404] (OH) 2.nH20. These minerals are bentonite clays in the village
Gumbra, Tskaltubo district (N. Skhirtladze, 1984).

Stratum loses silica, loss of substances is 50-60%. The exhausting stratum becomes richer with
aluminum and iron oxide hydrates. This leads to a reddish - orange intensive coloring of stratum
exhaustion of laterites. A composition of oxides in the soil determines the abundance of positive charge
and the ability of great absorption of these soils towards anion and much less towards cations. A large
number of oxides promotes the accumulation of humus in laterites, good aeration, formation of a
strong structure and micro-aggregate.

Laterites are presented in conditions of hill-rocky relief on 10-250 slopes in the villages of
Kvemo Imereti (Section 2 km). On the narrow ridges of the hills and slopes, the quality of soil
development is less. For morphological signs of the typical laterites, we bring the description of the
section # 1, which is made in a plantation of the former tea plant in Khoni district.
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Typical Laterites section Ne 1

H: A

0-26 cm - dark brown, lump structure, heavy loamy, loose, with roots, rooting in large quantities,
damp

H: AB

26-46 cm — lighter, reddish, clods, heavy loamy, loose, with roots, damp

H:B

46-55 cm - uneven brown, reddish- rusty, with dark spots of hummus, thick clods, heavy loamy, unit

root, moisty.

H: BC

55-65 cm - the same color, weakly shaped structure, heavy loamy, dense

H: C

65-100 cm - clay, moisty

From the morphological description of the section, it is vivid that the typical laterite of large
thickness is characterized by a distinctly varied profile with genesis horizons. Humus and transition
horizons on the stratum are well represented.

These soils are averagely procured with soluble phosphorus and there are about 25-48 mg in the
100gr soil. The potassium composition in the uncultivated soil is 14-31 mg in the 100g soil. Higher is
potassium composition in agricultural crop soils and there is 16-62mg in the 100g soil. A reaction of
soil solution in water press is averagely acid pH = 4,5-5,0.

The soil with absorbed particles is not replete. With the presence of a large amount of iron and
aluminum laterites are characterized by high-reflected micro-aggregation and water-proof aggregates.
The above-mentioned characteristics of laterites according to M.Sabashvili (1965) has a big influence
on phosphorous acid detention in the soil and its application to the plant. Heavy rainfalls wash slopes
and cause soil erosion. The downside is reduced and gradually the soil profile, the thickness of the
humus layer, composition of humus and nutrient elements are decreased.

The humus in the top layer of weakly washed out soil is 3-4%, its composition is significantly
reduced in the next horizons. The humus composition in the upper layer of slightly washed out soil
does not exceed 1,53%.

In the village Khomuli, we find laterites developed on the limestones in the karst cave zones.
The difference between typical laterites and red color soils is mainly reflected by the area reaction.

Crimson soil section Ne 2

H: A

05-10 cm - brownish red, seed structure, dry, white color inclusions, hydrochloric drops.
H: AB

10-30 cm - crimson, granular, moist, adhesive, with hydrochloric action

H: BC

30-50 cm - crimson, without structure, adhesive, moist, with acidic action.

H: C

50-60 cm — limestones with crimson layers underneath, with hydrochloric action.

Area reaction PH in the upper layers: 0-10 cm -7.5; 10-20 cm pH = 8,1; 20-40 cm pH = 8,3; 40-60
cm pH = 8,6. It seems that these soils are characterized by alkaline, weak alkaline and strong alkaline
reaction. The formation of the composition and properties of these soils started around 7,000 years ago
when the epoch of stone age in the history of mankind ended. Then began the Eneolite (the stone-
copper age). Part of this period is the north-east of Kolkheti lowland and the northern foothills of
Imereti region (Khomuli, Kortokhi, Kumistavi, Kvilishori grottos in Tskaltubo districts). Its geological
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study started with a"white cave". We present the stratigraphy of these layers and the conditions of
precipitation

1. Calcite layer 5-10 cm;

2. Loamy, wet, dark-yellow, carbon, gray, contains 40-50cm Eneolithic cultural remains;

3. Sterile clay, adhesive, dense, reddish, crimson 150 cm;

4. Loamy with limestones, yellow contains 40-50cm of the upper Paleolithic cultural remains

5. Loamy, adhesive, containing animal bones, 3000 cm of red color;

6. Sandy layers, which were separated by thin sand, 450 cm (K. Kalandadze, 1994).

Crimson soil presented which are represented only as fragments according to the stratigraphy of
the karst cave layers and the conditions of their precipitation must be the soils formed by the 3rd and
5th layers. The mineral part of the soil from silicate is a mineral orthoclass, which has a red color.

Silicates are silicic acid salts. It is replaced in soil stratum in 75% and creates about 800
minerals. Most of them are main stratum formers. The most common of all these are stratum forming
minerals: Olivine, Avgite, Kaolinite, Chlorites, and Feldspars.

It is mostly characterized by a red color, granular mass, and tablet-shaped crystals. A glow of
glass and nacreous sparkling. The xerasia is full of 2 directions. It's easily swelled and moves to
Kaoline. That’s why we don’t meet them in the sand and if it still appears it means that it was brought
from the close distance and water could not destroy. It is included in medium acid and alkali stratum
and creates a stratum Ortoklazite (G. Gujabidze, 1978). From minerals Haluasite is spread,
montmorillonite from silicates among clay minerals has the main properties. Montmorillonite and
similar minerals are bentonite clays. They have great adsorption capacities. These clays in Georgia are
close to Khomuri in the village of Gumbra in Tskaltubo district. Feldspars from silicates have a special
role. Their color is crimson.

Dolomite from carbonates (CaMg (CO3) 2, where Ca - 30%, Mg - 21.7%, CaO2 - 47,9%) is
represented in crimson soils. They are thin dispersive particles and are characterized by a reddish,
yellowish, yellowish brightness. It is spread in Tskaltubo region. Carbonates are 1,7% of soil layers.
Silicates are 75% of the soil layers. According to scientists, qualitatively different groups of silicates
are found in the soil of Tskaltubo karst soils in Imereti region. Here dominator is kaolinite Al4
[Si4010] (OH) 8. It is in the form of admixture in clays. It frequently contains Fe203, MgO, CaO,
NaO, K20 and organic substances with reddish, yellow, brown coloring. It is a secondary mineral and
origin in the soil happens at the expenses of alumocyclates. In the region there is widely spread
Haluazit [Si4010] (OH)8, montmorillonite and its analogical minerals are bentonite clays, which have
big adsorption properties. In Georgia, such deposits are in Tskhaltubo, in the village of Gumbra, near
the caves.

Feldspars are also found among silicates. Orthoclass K [AISi308] is selected from this
composition and it is reddish or grey-white described in notes of N. Skhirtladze (1984).

The rare light color soil is Terra Rossa its area reaction is pH = 7.5-8.6. It is spread on limestone.
Its color is related to the process of mineral exhaustion. It maintains physical appearance with the
influence of soil bioclimate conditions.

According to M. Sabashvili (1970) laterites are developed on limestones and other lime rocks
known as "Terra Rossa", which are spread in the Mediterranean Sea basin (countries), partly in the
Crimea and also in Georgia. Red color soils/laterites are also developed on other rocks (volcanic, clay
sediments and etc.) and are quite common in Albania, Czechoslovakia, and other countries. These
types of soil are characterized by the academician Glynka and other authors. We consider that they
require complex research in Imereti.
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THE INFLUENCE OF TECHNOGENIC FACTORS ON THE
ANATOMICAL CONTENT OF WOODY PLANT LEAVES

Maia Gabunia
PHD of Biology, Associated Professor, Akaki Tsereteli State University, Kutaisi, Georgia

Abstract
Environmental contamination is the greatest ecological problem facing mankind nowadays. The
assessment of atmospheric air condition is worth paying great attention as country’s relief conditions,
existence of parallel main line for transportation, and heavy traffic in densely-populated areas cause
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it to pollute heavily with harmful fumes. In recent years the breakdown of most industrial enterprises
decreased its overall amount with 3 %. But on the other hand the increase in the number of vehicles
resulted in the 17 % of contamination.

So in order to study the influence of technogenic factors on the anatomical content of Woody plant
leaves in Zestaphoni and its surrounding areas (ferroalloy plant and highway adjacent territory) we
chose two evergreen species: Ligistrum lucidum Ail and Magnolia grandiflora L.

The quantitative indicator of the Sructural changes that took place in the anatomical content
of plant leaves is given in picture 1 and 2. According the chart data the changes in the anatomical
content of Ligistrum lucidum, Ail and Magnolia grandiflora L plant leaves caused by the influence
of technogenic factors is mainly of quantitative character. Besides the leaf undergoes several
anatomical changes, such as the increase of leaf width and cell size, the rise of density among
tissue cells and the boost of bot pore number and mesophile width.

The influence of technogenic factors on the leaves of Ligistrum lucidum Ail causes more vital
changes than on the leaves of Magnolia grandiflora L, that is obviously exposed in xenomorphic
deflection of leaf’s anatomic structure.

The conducted anatomic researches enable us to conclude that Ligistrum lucidum Ail is not
resistant species towards technogenic factors, that's why the very species is not prospective in
the observed regions. On the other hand Magnolia grandiflora L, that is not notably influenced by
environment pollution can be classified as the resistant species and is very favorable to be used
in the construction of parks as a “green filter”.
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Useful features of Feijoa Plant
Nunu Chachkhiani-Anasashvili
Akademic Doctor of Agrikulture, Associated Professor, Akaki Tsereteli State University,
Kutaisi,Georgia
Nino Kelenjeridze
Candidate of Agricultural Sciences, Associate Professor, Akaki Tsereteli State University, Georgia,
Kutaisi

Abstract

The article represents useful features of Feijoa plant. It is outstanding product all over the world
famous for its nutritional value since it is regarded as the best dietary product. Any human being easily
absorbs its proteins and fat. In accordance with the specialists, Feijoa is irreplaceable when someone
has influenza or acold. The substance contained within it strengthens the body, increases
immunity, and overcomes stress and depression. Apart from this, it helps regulate the metabolism,
performance of digestive system, the gastrointestinal tract and prevents the risk of developing
sclerosis.

Feigo's essential oils provide not only a wonderful aroma but also protects against viruses. In
wintertime it’s useful to intake crushed fruit mixed with some sugar.

The plant absorbs essential foods for growth and development from the soil. Therefore, for the
improvement of soil structure it is essential to use balanced organic and mineral fertilizers. Organic
fertilizers can be used for soil fertilizers. Such as: manure, compost green fertilizers , etc. NPK +
macro and microelements from mineral fertilizers. Organic fertilizers are incorporated into the soil in
the following quantities: for 1-4-year-old seedlings organic fertilizers must be incorporated annually
10-15 kg for each bush, for 4-6 year olds we should add 15-20kg for each bush. As for
garden with fruit-bearing plants necessitate 20-30kg per plant. Mineral fertilizer per hectare N-
120 kg, P-100, K-80gr. Pure substance. Nitrogen is expedient to be added two or three times. The
dose to be taken in must be divided into two or three doses. It is advisable to fertilize the soil
from the second half of March until July 15, and whole dose of phosphorus and potassium should be
incorporated into the soil in the autumn.

In order to get maximum harvest in the Feijoa plant Garden, one of the most important
precondition is to feed crops from leaves since the plant absorbs fertilizers and amino acids from the
leaf easily, in a fast and more efficient way. Despite of the fact, that feeding from the leaves cannot
substitute for direct or dripping fertilizers in the soil, feeding from the leaf of agricultural crops is an
additional way to get richer harvest.
= Toreveal the full potential of the plant when we want to get the maximum harvest from the plant.

e Incase of undeveloped root system which may be caused by low or high temperatures in soil
with poor aeration, inappropriate agro-melioration background, diseases of root system
caused by pests, low or high PH level

To prevent the deficiency of food items in the plant and in order to restore supplies fast. In the
critical phase of plant development, when sufficient amount of minerals isn’t absorbed through the
roots. To increase the resistance to plant diseases and pests.
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TABLE GRAPE VARIETIES OF THE AVERAGE PERIOD

Alexandra Chapichadze
Candidate of Agricultural Sciences, Doctor of Agriculture, Akaki Tsereteli State University, Kutaisi,
Georgia

Abstract

Grape varieties of a middle period are Red Budeshuri, Iveria, Ganjuri and Kolkhuri.

Red Budeshuri was widely spread in Georgia. Nowadays it is represented only in Kakheti
region

The red Budeshuri has the first yields after 3 years from planting. Full breeding starts from 4-5
years. The bunch weight is 120-250gr; dextrose is 16-20%. Positive properties are endurance against
fungal diseases, early maturity, high yielding, a good ability to store and a pleasant taste.

lveria is a hybrid variety/breed, nurtured by the professor M. Ramishvili (GSUSA).

Breeds: Aleksandrouli Muscat and Ganjuri, come to fruition in mid-September. It grows well. It
has a Muscat taste. Dextrose is 19-20.5%, acidity is 7,5-8%. Functionally in female blossom, requires
an artificial dusting or planting with hermaphrodite varieties. The grapes are large - yellowish and
amber-colored.

Ganjuri - Azerbaijanian white grape variety/breed, in its country it’s known as Tabrise. Grapes
are small or bigger, it’s transportable, dextrose is 16,5-18,5%.

Kolkhuri is a hybrid variety/breed, nurtured by M. Ramishvili and cross-bred with
Aleksandrouli Muscat and Kirivabaduli. 1It’s high-yielding and in full maturity at the end of
September. Dextrose is 18-20%, acidity is 7,8-8,5¢g/1 with a muscat taste and the ability of a good
conservation.
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H. undulate “univitata” - 9;3965G0b d9BJo 3929G930°L 0fygdL o EOL dgmeMg bobggto-
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0o.
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HOSTA (FUNKIA) CULTURE IN KUTAISI BOTANICAL GARDEN

Nunu Diakonidze

Researcher, Kutaisi Botanical Garden, Kutaisi, Georgia
Nino Khonelidze

Researcher, Kutaisi Botanical Garden, Kutaisi, Georgia

Abstract

Hosta (Funkia) belongs to Liliaceae family. It combines about 40 species. Its homeland
is Japan, China and Korea.

The work represents the bio-ecological peculiarities of Hosta ‘’Cascades, H.”Fire and
Ice’, H.”Halcyon”, H.”Night before Christmas”, H.”Sieboldiana var. Elegans”, H.undulata
“univitata” - cultivation in Kutaisi Botanical Garden.

Hosta is a perennial, beautiful, petal-decorative, shadow resistant, herbaceous plant. The
leaves are egg-shaped lancet, elongated, and sharpened to a point of 14 cm length and 6 cm
width. Every species has different coloring: blue, green, grey and yellowish-goldfish, with
wide range of colors and tones. The floral stem is up to 70 cm long without leaves and the
bell-shaped flowers are tied together. They are light lilac, rarely white and blossom in June
and July. The fruit is matrix with black or brownish seeds.

Hosta can grow on the same place about 8-10 years. In our conditions, Hosta does not
produce seeds after blossom. Therefore, the best way of its reproduction is vegetative — by
shrub division. They divide the plant after 4 or 5 years, in early spring, when the temperature
reaches up to 10-13 degrees and the plant begins vegetation. In late autumn, the plant dies and
goes back to rest.

Due to the beauty of leaves and flowers, all of the six cultivars of Hosta are the best for
decorating corners and alpinariums.They use Hosta for a unit or massive planting. The cut
leaves have high endurance in water, for that reason, it is widely used in buquet decorations.

In Southern and Northern part of Asia, they use Hosta for healing purposes and in
culinary. Hosta is of highly resistant to pests and diseases.
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AQUAPONIA

Nino Kelenjeridze

Candidate of Agricultural Sciences, Associate Professor, Akaki Tsereteli State University, Geor-
gia, Kutaisi

Shakro Bzekalava

Agroecology specialization Master, Akaki Tsereteli State University, Georgia, Kutaisi

Abstract

Nowadays, soils in Georgia are so degraded that even nitrogen accumulating plants without
using mineral fertilizers don’t have yield, the soil is less productive. Exhausted soils don’t procure the
growth and development of plants and therefore the harvest is reduced from year to year, in such cases,
naturally we seek other alternatives.

Nowadays, Aquaponia in some countries of the world is considered to be the one of the leading
directions of agriculture, through this method we are able to produce biologically fresh and pure pro-
ducts the number of which is low in our country, it could also be noted that only by feeding the fishes
we get the additional income in forms of plants.

The system of Aquaponia is as follows: The fishes and plants are symbiotic. We allocate plants
in polymer vessel filled with special clay granules. The segregated excrement of fish (which naturally
contains various micro and micro elements, that are important for plants’ growth and development) can
be supplied though a pump to a plant in a vessel filled with clay, ,,Bacteria” is placed on plant’s roots.
The letter filters the water and pure/fresh water runs back to the pool full of fishes.

The formation of Aquaponia is related to quite large expenses. However, our aim is to arrange
Aguaponia areas in so called Chinese greenhouses, the mentioned greenhouse gives the capacity to sa-
ve the costs of electricity and other expenses.

At present in Kutaisi on the ground floor of the house there is arranged the pilot trial lab/farm
where are 30 species of cobra (fish).

We regularly observe the working process of the system, we get every necessary information for
further recommendations for those who are eager to implement the mentioned innovation in Georgia.
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MOMOPIHUKA - IK30THYECKOE PACTEHE, KOTOPOE COBCEM
HEJJABHO INIOABHUJIOCH B UMEPETHU.

Maka Ky0aneduBujiIn

Kannnpar CenbckoxozsiictBeHHbIX Hayk, Axanemuueckuit JlokTOp, AcCCOIMUPOBaHHBIN
[Ipodeccop, l'ocynapcrBennsiii yanuBepcuter Axakus Lleperenu, Kyraucu, I'py3us

Hyny Yauxuanu — AHacaliBHJIA

Kangunar CenbckoxossaiicTBeHHbIX Hayk, Axanemuueckuil [lokTop, AcconuupoBaHHBIN
IIpodeccop, 'ocynapcrBennslii ynuBepcuter Axkakus Lleperenu, Kyraucu, I'py3us

B cmamve paccmompeno pacnpocmpanenue momopouxu 6 pecuone Mmepemu. Onvim npogoounu 6 ceiax
Keumupu u  Kypceou. Momopouky evipawusaru  paccaowvim cnocobom. Paccady — evipawueanu 6
noaudsmuneHogulx cmaxkanuuxax. Ilpu oocmudicenuu pacmenuem gvicomol 6 15- 20 cm B KOHYe mapma nauane
anpensa ezo 8blCAMCUBANU 6 OMKPLIMYIL 2PYHIM 8Mecme ¢ NPUKOPHEBLIM 3eMIAHLIM KOMOM OCMABIASL MEHCOY
xycmamu 1 m.

Yuacmox 0na nocadku yooopsanu cmecvio nepecHos co ceelcum Hago30M € pacyémom - noN06uHa 6edpa Ha 1
k6. M. Kpome amozo epynm obozawjanu xnopucmeim Kaiuem, cyro@amom ammonus u cynepgocgamom —no 35
2 Ha 1 k6. m. 3emnio xopouio nepexanviganu, 006agIss Necox.

s nonyuenus xopouie2o yposicas Momopouku 0o evicomul 50 cm youpanu ece 6oxkogvie nobezu, ocmasiss
Ha pacmenusix mpu ocHosHwlx cmebis. Ilobecu sviwe 50 - 60 cm yoansnu nocie 3a6:3b16aHUS NEPEO2O NLOOA.
s onopwr npumensinu eepmukanvhylo wnanepy. Ouna obecneuugaem O00IICHOE CONHEUHOE OCGeujeHue Oisl
momopouku. Kozoa cmeon pacmenusi 00cmueanr 6blcOMbl ONOPbl, €20 NEPEeKUObIBANU Yepe3 NepeKiaouty u
npuwunvieanu uepes 20-30 cm.

Yem uacue cobupanu ypooicai mem 601buie CnocoOCME08aIU AKMUBHOMY NIOOOHOUEHUIO .

Dk30THYECKOe pacTeHre Momopauka (Momordica), IPUHAMIEKHUT K CEMENHCTBY THIKBEHHBIX,
o0nasaeT o4eHb HEOOBIYHBIM BKYCOM M MHOXXECTBOM IIOJIE3HBIX CBOWCTB. PomuHOM MoMopauku
sBistioTest Muaaus m FOro-Boctounas A3zus, Mo3TOMYy €€ Ha3bIBAIOT WHIWHCKHM OTYPIIOM, KUTAHCKOM
JbIHeH U OemeHbM oryprioM. OduimanisHOe Ha3BaHKHE MPOMU30ILIO OT cjoBa MOMOrdiCus mo-aaThiHH,
YTO O3HAuYaeT Kycauuil mioa. [leno B TOM, UTO U JIUCThS, U CaM IUIOJ MOKPBITHI KAISIIUMHI BOJIOCKAMHU.
A BOT coOuparh IJIOJBI MOXXHO CMEJNO, B IEPUOJ| CO3PEBaHUs IUIOJIOB BOJIOCKH OTCHIXalT. B
JIOMAIIHUX YCIIOBHSX BBIPAIMBAHUE OCYIIECTBISIETCS JABYMSI CIIOCOOaMH: IIOCEBOM CEMsH Ha
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MOCTOSTHHOE MECTO W Yepe3 YKOpPEHEeHHE YepEeHKOB. MoMopArKa - OAHOAOMHAS JINaHa, BBIPACTArOIIAs
10 4 M B yiuHy. CTe0in ISATUrPaHHBIE C TPOAOIBHBIME OOPO3JKaMH U IPOCTHIMH YCUKAMH.

JIuCcThst MOMOPAMKE WMEIOT MPHUILTIOCHYTO ITOYKOBHIHYIO WM OKPYyriIylo (opmy, TayboKo
Hajceu€HHbIe Ha 5 -9 jomacTeii, cepIeBUAHbIE y OCHOBaHUs. J[iiHa yepemkos 1-7 cM.

Ona nmeeT AyIMcThIe IBETKH U HEOOBIKHOBEHHBIE TIObI, CIIENIbIC TIOX0XKHE Ha SK30THUECKHUE
SPKO-OpaHXeBbIe I[BETHl. MOMOpAMKa P LIBETEHUH U IIPH CO3PEBAHUU IJIOJIOB BBITJIIUT BECbMa
JIEKOPAaTUBHO, 3a9acTyI0 €€ BEICAKUBAIOT BAOJb U3TOPOJIEH 1 OECeoK.

CeMmeHa MOMOPIMKH KPacHO-Oyporo LBeTa, BEIMUUHON ¢ apOy3HbIEe CEMEHa, UMEIOT TOHKYIO, HO
MPOYHYIO KOXKYpY. IIpH co3peBaHuu 1101 pacTPECKUBAETCS B CBOECH HIKHEH YacTU U 3aKpy4MBACTCA
Ha TP MSCHCTBIX JieriecTKa. M3 Hero BeIMa aoT Ha 3eMJIt0 ceMeHa B konnuecTse 15- 30 mTyk. BuyTpn
TUI0/Ia HAXOIUTCS COYHBIA OKOJOIUIOJHHK TEeMHO-PYOWHOBOro 1BeTa. Ha BKyC OH O4eHb MpPUSATHBIH,
HAIIOMUHAET CIIYI0 XYPMY, a CaM ILTOJ TI0 BKYCY HAaIIOMHUHAET BKYC THIKBBI.

MomopIuKy MOKHO BbIpallliBaTh B MapHUKE, TEIJIUIE, OTKPHITOM IpyHTe. PasmMHOXkatoTCs mpu
MTOMOIIIH CEMSTH, HO IIPUMEHSETCS TAKKe METO]] pPa3MHOKEHHUS YePEHKaAMH.

Hecmotps Ha TO 9TO ceMeHa MOMOPIMKH UMEIOT JIOCTATOYHO IIOTHYI OOOJNO0YKY, y HAX OYCHb
BBICOKMI TPOIIEHT BCXOXKECTH. VIM He Hy)KHa cCleluajibHas IpeIBapUTeIbHas MOJrOTOBKAa, KpOoMe
3aMauMBaHHA B CIa0OM PacTBOpE OpPraHMKHM WM OHWopara 3a CyTKH JO BBICAJKH. B Hamewm ciydae
ceMeHa BBICAXHMBAIM Ha TIyOWHY 10 1,5- 2 ¢CM B B MOMMATWICHOBBIX CTaKaHYMKAX ILIOOPOIHON
MOYBEHHOW CMECBhIO CMelIaHHYI0 ¢ TopdoM. Cpa3zy mocje BBICAIKUA WX MOJMBAIM TEIUIOW BOJAOH, a
nocyie uepe3 2 -3-X JTHs.

Jlyummii mepuoj UIA TMOCaZKU CEMSH MOMOPAMKH TakXe, KaK U OTYPILIOB - KOHEIl STHBAPhS HITU
Havano ¢espanst. Bexoas! mpu temnepatype 20 °C mossiuch yepe3 10 — 15 mueit. [louy ¢ paccanoit
MOJ/ICP’KUBAITA B YMEPEHHO BJIaYKHOM M TEIJIOM COCTOSIHUM, PAaCTEHHUsI oOeperand OT CKBO3HSKOB U
PE3KUX MepenasioB TEMIIEPATYPHI.

IIpu nmocTwxeHuun pacTeHHEM BBICOTHL B 15- 20 cM B KOHIIE MapTa Hayaje ampeis ero
BBIC2)KHBAIH B OTKPBITHIA TPYHT BMECTE C MPHUKOPHEBBIM 3EMIISTHBIM KOMOM OCTaBJISISI MEXKIY KyCTaMH
1 m.

Y4acTok JUIst IOCaJIKU y0OPSIIH CMECBIO MEPETHOS CO CBEKHUM HABO30M C PAcUETOM - IMOJIOBHHA
Beapa Ha 1 kB. M. KpoMe 3TOro rpyHT oQoraimajiv XJOPHCThIM KajlueM, Cyib(haToM aMMOHHS U
cynepdocharom — o 35 r Ha 1 KB. M. 3eMITIO0 XOPOIIIO ITePEeKaNbIBaIH, J00ABISS TECOK.

Tak xak MOMOpIUKa XOPOIIO ce0sl YyBCTBYET B T€X MECTaX, HAa KOTOPBIX IO HEE POCIH TaKHe
KYJIBTYpBI, Kak KapTodenb, 0000BbIE, MOMUAOPHI MBI B3sUIH y4yacTku B cen. Kypcebu rne pocnu
MOMUOPHI U B cel. KButupu rae pocia cosl.

st monmyyeHust XOpoIero ypoxkasi MOMOPAHUKH 10 BBICOTHI 50 cM yOupaiu Bce OOKOBBIE TIOOETH,
OCTaBJIsisA HA PACTCHUAX TPU OCHOBHBIX cTeOJis. [Toberu Boimie 50 - 60 cM ynaisiiv mocie 3aBsi3bIBaHus
nepBoro mioaa. s omopsl MPUMEHSITM BEpTHKAIBHYIO mmaiepy. OHa obecneunBallo JTOJHKHOE
COITHEYHOE OCBEIICHHEe i1 MOMOpIWKH. Korja CTBON pacTeHHMs OCTUTANl  BBICOTHI OIOPHI, €ro
MEPEKUIBIBANIN Yepe3 NepeKIaivHy U npuuunsiBain depes3 20-30 cm.

OOpazoBanue MOOETOB y MOMODPIUKH TPOHMCXOAWIIO B TEPHOJ IBETeHUs. PacreHune wuMmeer
IBymoJble uBeTKH. OOpa3oBaHHe MY)KCKHX LBETOB MPOUCXOIUT UyTh PaHbILE, YeM KEHCKHX. JINCThA
M cTeONM y BBIOLICHCS JIMAaHbI MOTYT BBI3BAaTh HE3HAUUTENbHBIE OXKOTH NMPH MPUKOCHOBEHHH. DTOT
MPOIIECC UTUTCS O MOMEHTA IIJI0JOHOIIEHUSI.

COop MIOJOB OCYIIECTBISUICS depe3 2 HeAelnH Ioclie WX MOsABICHUS. B 3TO BpeMsi OHM He
COJIepIKaT ropedr BO BKYyCE.

Yem yacye cobupanu ypoxkail Tem OOIbIle CrocOOCTBOBAIN aKTUBHOMY IJIOJIOHOIICHUIO. [1110/151
Momopauku cobupanu 8 -10-ii meHb Hocjae WX MOSABJICHUS Ui KBalleHus. Macca OJHOro Iuioaa B
cpemuem 70-80 rp.


https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%B0%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
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Ha opnom pactenuii B cpegHeM ypoxkaid cooupainu 3-4 pas mo 3-4 miooB 3a Ce30H.
Macca ognoro cnenoro miojaa B cpenaeM ot 100 go 150 rp.

IToka B MiMepeTn MOMOP/MKY BBIPAIIMBAIOT KaK JIEKOPATUBHOE PACTEHHE, HO OIBIT ITOKA3all, YTO
MOKHO €T0 Pa3MHOXKaTh U B JICUCOHBIX IIETIaX.

HMcnosb3oBanHas aureparypa
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Abstract

The exotic plant of Momordica (Momodrdica), belongs to the family of pumpkin, has a very
unusual taste and a lot of useful properties. Homeland of Momordica isIndia and Southeast Asia, so it
is called Indian cucumber, Chinese melon and rabid cucumber. The official name comes from the latin
word momordicus, which means a biting fruit. The fact is that both the leaves and the fruit itself is
covered with stinging hairs. But to collect fruits can be safely, during the ripening of the fruit the hairs
dry up. At home, growing is carried out in two ways: sowing seeds on a permanent place and through
rooting cuttings. Momordica - monoecious liana, growing to 4 m in length. Stems pentahedral with
longitudinal grooves and simple antennae.

The leaves of the Momordica have a flattened kidney-shaped or rounded shape, deeply incised into
5 -9 lobes, cordate at the base. Length of petioles 1-7 cm.

It has fragrant flowers and unusual fruits, ripe similar to exotic bright orange flowers. Momordica,
when flowering and ripening fruits, looks very decorative, often planted along hedges and arbors.

Seeds of Momordica red-brown color, the size of watermelon seeds, have a thin, but firm skin.
When ripe, the fruit crackles in its lower part and twists into three fleshy petals. From it seeds fall out
on the ground in an amount of 15-30 pieces. Inside the fetus is a juicy pericarp of dark ruby color. It
tastes very pleasant, it resembles a ripe persimmon, and the fruit itself tastes like the taste of a
pumpkin.

Momordica can be grown in a greenhouse, greenhouse, open ground. Propagation by means of
seeds, but also the method of reproduction by cuttings.

Despite the fact that the seeds of Momordica have a fairly dense shell, they have a very high
percentage of germination. They do not need special preliminary preparation, except for soaking in a
weak solution of organic or biorage a day before disembarkation. In our case, the seeds were planted to
a depth of 1.5-2 cm in polyethylene cups with a fertile soil mixture mixed with peat. Immediately after
landing, they were watered with warm water, and after 2 -3 days.
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The best period for planting seeds of Momordica as well as cucumbers is the end of January or the
beginning of February. Shoots at a temperature of 20 ° C appeared 10 to 15 days later. The soil with
the seedlings was maintained in a moderately moist and warm state, the plants were protected from
drafts and sudden temperature changes.

When the plant reached a height of 15-20 cm at the end of March at the beginning of April, it was
planted in an open ground together with a radical earthy coma leaving 1 m between the bushes.

The site for planting was fertilized with a mixture of humus with fresh manure with the
calculation - half bucket per 1 sq. Km. m. In addition, the soil was enriched with potassium chloride,
ammonium sulphate and superphosphate - 35 g per 1 sg. km. m. The earth was well dug by adding
sand.

Since the mommordika feels well in those places on which such crops as potatoes, beans, tomatoes
grew up we took the plots to the villages. Kursebi where tomatoes grew and went to villages. Kvitiri
where soy grew.

To obtain a good harvest of Momordica to a height of 50 cm, all the side shoots were removed,
leaving the three main stems on the plants. Shoots above 50 - 60 cm removed after tying the first fruit.
For the support used vertical trellis. It will provide proper solar lighting for Momordica. When the
trunk of the plant reached the height of the support, it was thrown over the crossbar and pinched at 20-
30 cm.

The formation of shoots in momordica occurs during the flowering period. The plant has bisexual
flowers. The formation of male flowers occurs a little earlier than female ones. The leaves and stems of
the curling liana can cause minor burns when touched. This process lasts until the moment of fruiting.

Fruit collection was carried out 2 weeks after their appearance. At this time they do not contain
bitterness in taste.

The more often the crops were harvested, the more they contributed to active fruiting. Fruits of
Momordica were collected on the 8th-10th day after their appearance for souring. The weight of a
single fruit is 70-80 g.

On one plant, on average, the harvest was collected 3-4 times for 3-4 fruits per season.

The mass of one ripe fruit is on average from 100 to 150 gr.

While in Imereti Momordica grown as an ornamental plant, but experience has shown that it is

possible to reproduce and medical tselah.
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Abstract
The work is devoted to research of effective influence of agrotechnical measures upon crop

capacity of Actinidia chinensis in Sachkhere Municipality. For research of the above-mentioned matter
was chosen optimal micro-zone in the village Merjevi, where are represented the most massive
plantations of Actinidia chinensis. Research was carried out in fruit-bearing plantations, there were
studied the type of soil, its physical characteristics, composition of main nutrient elements, water —
level in soil and biometrical signs at the test site. In the course of research was studied succession of
phonological phases of chosen plants, the soil was enriched with organic and mineral fertilizers, was
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carried out its processing, mulching, chopping off and formation, melioration works were performed,
the yield was registered according to certain plants.

The period of research (summer 2015) was distinguished by droughts, the mulch and irrigation
systems protected Actinidia chinensis from drying out, improved activity of plants, the yield of each
plant increased by 40%. There weren’t registered any pests and diseases.

High-quality standard of Actinidia chinensis can be achieved in terms of complete conduction of
agrotechnical measures. Failure to conduct one of the measures can cause reduction in number and
quality of harvest which will result in difficulties with its realization and decrease income.

Development of Actinidia chinensis on the territory of Sachkhere Municipality shall be based on
the results of research, the farms will be given an opportunity to cultivate Actinidia chinensis based on
the elaborated agrotechnical recommendations and to receive guaranteed annual
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THE NUCLEOULUS SIZE

Shota Jinjolia
PHD, Associate Professor, Akaki Tsereteli State University, Kutaisi, Georgia

The American and Canadian biologists have tried to find out what affects the size of the nucleolus. As a
result of the experiments carried out on yeasts, there have been discovered 113 genes, whose mutation caused
phenotypic changes of the nucleolus. With regards to the case with drosophila, 757 genes were responsible for
resizing of the nucleolus. The increase in the size of the nucleolus was caused by a mutation in the genes, which
was responsible for the regulation of the cell cycle, processing of the ribosome and matrix RNA. As to loss of
function of proteins, which participate in the fundamental processes such as vesicular transport in a Golgi
complex from the endoplasmic reticulum, R-RNA synthesis, building of nucleosomes, histone transcription and
acetylation regulation, it led to the phenotypically decreased nucleolus.

The functioning of the components of living cells is regulated by the broad and complex
regulatory systems. The nucleolus is no exception as well, but the mechanisms allowing us for coming
to the changes in the sizes of the nucleolus — hypertrophy, receive little research coverage.

The nucleolus is a sub-component of cell. It carries out R-RNA transcription, processing and
ribosome construction. The nucleolus is located around the specific region of the chromosomes, whose
genes encode R-RNA synthesis (5,8s, 18s and 28s RNA) differing by the lengths and masses. These
regions are spatially associated with the nucleolus and are called the nucleolus organizers. Each
organizer represents the clusters of the tandem-recidivating R-RNA genes. These genes are
accumulated at a certain point of the nucleus. The intensity of their transcription determines
morphology characteristic of the nucleolus [1].

DNA, which encodes different versions of R-RNA is called R-DNA. Here, it should be noted
that 5,8s, 18s and 28s R-RNA are transcribed into the into their long single predecessors, which
subsequently undergo splitting into smaller functioning molecules, from which ribosomes are formed
later. These reactions are catalyzed by enzyme RNA polymerase I. 55 R-RNA is transcribed outside
the nucleolus. The reaction is catalyzed by enzyme RNA polymerase 111 [2].

The nucleolus is a ribonucleoprotein sub-compartment, put simply, it contains both RNA and
proteins. In the structure of the nucleolus, three basic components are marked out: granulated
component (these are the maturating 15-20 nm sub-units of ribosomes, which are mostly located on the
periphery of the nucleolus; fibrillar component (it represents the 3-5 nm fibrillas, in which the R-RNA
processing is initiating); and the high-density fibrillar component, in which the R-RNA transcription
occurs.

The fibrillar centers and granulated components have the capacity to create the thread-like
structure — nucleolonemas, the 100-200 nm threads of the nucleolus.

The nucleolus is touched or enveloped by chromatin and the 30-nm chromatin fibrillas, which
penetrate into lacunas in the nucleolonemic regions.

Variation in the size of the nucleolus has long been known. For example, it is rapidly growing in
the growing yeast cells. It is interesting to note that the nucleolus hypertrophy is observed in the
human’s cancerous cells that points to cell’s malignant [3].
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The size of the nucleolus directly depends on the synthesis of ribosomes and the pre-R-RNA
concentration, which in turn, is in correlation with the activity of RNA-polymerase. R-RNA synthesis
requires high energy inputs. When the cell suffers hunger, the transcription of R-DNA genes is
hampered and the size of the nucleolus decreases. And under favorable conditions, the cell starts the
active synthesis of protein and is getting ready for further separation. It needs a large number of
ribosomes, and continues R-RNA producing, and the size of the nucleolus increases [4].

The American and Canadian biologists have tried to find out what affects the size of the
nucleolus and controls the activity of RNA-polymerase I. They conducted a series of experiments on
the different organisms. To investigate each object, there was used an individual method for yeasts.
There was created the gene-engineering line, which differed from the wild type of yeast by many
genes. Genes, which were not essential to life, contained deletion, that is, they were in working
conditions, but genes essential to life consisted of the temperature-sensitive alleles, and with
temperature, the functioning of their protein products was violated. For drosophilas, there was used the
another methodology. Here, genes were suppressed by RNA interference [5-6]. In both cases,
variation of the nucleolus size was registered by the same methods. Fluoroscent protein was
introduced into both organisms (by means of reporter genes), which are coloring cytoplasm, nucleus
and nucleolus in a certain different color. The obtained results have been processed by using a confocal
microscope [4].

As a result of the experiments carried out on yeasts, there have been discovered 113 genes,
whose mutation caused phenotypic changes of the nucleolus. Among them, 78 genes proved essential
to life that points to the fact that a particular regulation of the activity of RNA-polymerase 1 is
essentially required for the activity of cell. With regards to the case with drosophila, 757 genes were
responsible for resizing of the nucleolus. By their functional value, proteins encoded by these genes
proved similar to both subjects of research. The increase in the size of the nucleolus was caused by a
mutation in the genes, which was responsible for the regulation of the cell cycle, processing of the
ribosome and matrix RNA. As to loss of function of proteins, which participate in the fundamental
processes such as vesicular transport in a Golgi complex from the endoplasmic reticulum, R-RNA
synthesis, building of nucleosomes, histone transcription and acetylation regulation, it led to the
phenotypically decreased nucleolus. Based on this, there has been concluded that regulation of the
activity of RNA-polymerase | is a highly conserved process, which is regulated by functionally
identical proteins in the evolutionary parted organisms.

Researchers did not stop with the obtained result, and decided to ascertain the existence of the
size regulators of the specific nucleolus for a particular type of the organism. They have taken the
multifunctional protein complex HIR (HIR complex), which participates in a series of processes, such
as:building of nucleosomes, transcription regulation, elongation, and even in ageing process. However,
the participation of this protein in R-DNA transcription was not justified. Scientists just assumed that
HIR has this function in yeasts. Researchers have managed to justify their opinion that the mutations in
the genes, which encode the sub-units of the complex led to the increase in a pre-RNA concentration
and resizing of the nucleolus. The same experiment was performed on drosophila as well, in which the
HIRA-HIR analog has become a reference one. However, in this case, no impact on the size of the
nucleolus was observed [4]. Despite high conservation of the activity mechanisms of RNA-polymerase
I, the protein complexes, whose function’s part may be specific for a particular type, can be responsible
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for this process.

Along with studies of the activity of RNA-polymerase |, researchers have tried to explain its
intracellular localization. As it turns out, most of them are localized in the nucleus, nucleolus,
endoplasmic reticulum, and Golgi apparatus. That is, their activity is associated with the corrective
activity of RNA-polymerase |.

As is known, the hypertrophic nucleolus is typical of the rapidly growing and separable cells.
Researchers have attempted to explain whether the cell growth rate and cell separation until the
anomalous values always reflect the increase in the nucleolus size.

As result of the experiments performed on yeasts, researchers have concluded that the increased
nucleolus and the grown activity of RNA-polymerase | do not represent factor sufficient for developing
into cancer.
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ENDEMIC RARE PLANTS LISTED IN THE “RED BOOK” AND THE “RED LIST”
IN KUTAISI BOTANICAL GARDEN
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Luiza Gorgodze

Researcher, Kutaisi Botanical Garden, Kutaisi, Georgia
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Researcher, Kutaisi Botanical Garden, Kutaisi, Georgia

Abstract

The work refers to bio-ecological characteristics of rare herbaceous endemic plants listed in the
“Red Book™ and “Red List”.

Erythronium caucasicum Woronowii belongs to Liliaceae family. It is a perennial herbaceous
plant and the only species spread throughout Georgia (especially in Abkhazia, Racha-Lechkhumi,
Imereti and Kartli). It is an ephemerid plant of mountainous and wooden area, the narrowly spread
endemic of Georgian flora and a rare species listed in the “Red Book” and “Red List”. The vegetation
period of Erythronium caucasicum is in the first decade of February. In the second half of March, the
seeds are ripe, but sterilized. They reproduce the plant vegetatively — by the division of bulbs.

Galanthus krasnowii A.Krahkr belongs to Amarilidaceae family. It is a wild, herbaceous,
bulbous, mesophilic plant; the narrowly spread rare endemic species of Georgia. Naturally found in
Abkhazia, Adjara and Imereti. Its vegetarian period is in the end of January and reproduces by bulb
division. The best period of propagation is the second half of July. In case of seed multiplication, the
sprouts appear after six months. They are very gentle and require great care as can be damaged by
animals and in cold weather. It should be taken into account that, these plants blossom in early spring,
when still there are no any flowers in nature.

Iris colchica Kem.-Nath. belongs to Iridaceae family. It is a perennial, herbaceous, short-root,
geophit plant.The narrowly spread endemic like natural turfs (glades) in Racha-Lechkhumi and Imereti
clear forests. Vegetation period begins at the end of March and blossoms in April with beautiful lilac
blossoms. The fruit is high. It propagates by seeds and vegetatively - by division of roots. The best



SIANMMNKITN LIIBENIAM TIAGITN
PERIODICAL SCIENTIFIC JOURNAL

%& MNEPUOJJUUECKUN HAYUHBIN KYPHAJI

period of division is the second half of May. The seed is capable of emerge. They use vegetative
multiplication for rapid and quantitative planting of the plant.

Iris colchica was introduced to Kutaisi Botanical Garden in 2014, from the massives of the
surrounding forest area of the River Oghaskura. People gather the roots of the plants for healing
purposes that reduces the number of their propagation in natural conditions.

We managed to reproduce the Erythronium caucasicum, Galanthus Krasnowii and Iris colchica
on the collection plot of Kutaisi Botanical Garden. This gave us the possibility to return some
individuals to their natural habitat. As mentioned above, these plants are gathered for healing purposes
that reduces their propagation in natural environment. These rare endemic plants listed in the “Red
Book” and “Red List” have been already repatriated.

Further researches will be continued in order to avoid their extinction.
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THE PROBLEMS OF SUSTAINABLE FORESTRY FORMATION
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Abstract

Forest is the most productive ecosystem it's biomass is more than other biomass which is created
by other formations. The forest cover is reduced annualy by 25 million hecare in the world which is
dangerous for biodiverisity and sustainable utilisation of its resources.

The forest occupies 40% (3012 thousand hectare™ of Georgian area they belong to the first
degree and they are mainly the forests of mountain (97%) with this index it is on the fourth place in
Europe. 395 kinds of species grow in Georgia 26% (104 species) of its dendrological flora is the endem
oif Georgia and Caucasus
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The independence of Georgia and moving of the market economy cause many problems of forest
resources: The shortage of energy resources, growing poverty, the cheap export of trees using of wood
for burning, unefective control on this occupation cause desultory felling of the forest they caused also
the reducing of its resources and its degradation. The beech oak and chestnut trees and the forest wich
are near the villages and wich are easily accessible for the population are in danger

Nowadays 267700 hectore of the forest needs reforestation because of the felling trees or
wildfire. There is no moitoring in some forests which hinders the knowledge about the parasites and ist
pathological condition. The area of diseased forest is 192900 hectatre. It should be noted the facts of
desiccation of chestnut and oak trees in Imereti and Ajar.

Gerogian forest code (1999) is about biodiverity of Georgian forest resources, "Red Book"
(1982), "Red list" (2003). To achieve the desired aim CTZ (Geman organisation for Technical
Cooperation) helps Georgia. French Developmen Agency "Forests management policy and practice
development in mountainous regions in Caucasus" is the current project wich is carried out with the
support of EU.

To keep resources of forests and its sustainable development it's necessary to carry out this
arrangements - Protection of high conservation results forests and the improvement of its indicator.

- The rare endemic endangered and relic species must be protected by license

- These have to carry out systematically arrangements to pritec forests from wildfire, to keep
forests and to reforestation them

- The monitoring and accounting of the forests must be improve

- The gasification in all countries and small villages is very important also it is nessecary to
build energy saving buildings and it's very important to use solar energy.
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BROWN MARMORATED STINK BUG (HALYOMORPHA HALYS) IS
THE PARASITE OF FLORA IN GEORGIA

Emzar Gordadze
Doctor of Biological Sciences, Associate Professor, Akaki Tsereteli State University, Kutaisi,
Georgia
Tsira Zhorzholiani
Doctor of Biological Sciences, Associate Professor, Akaki Tsereteli State University, Kutaisi,
Georgia

Abstract

Brown marmorates stink bug (Halyomorpha halys) belongs to an order of hemipteria. It is
dangerous parasite of agriculture.

It was noticed in Georgia in 2015. Its homeland is South-East Asia

It followed to seedlings which were necessary for afforestation in Russia (Sochi). It came in
Samegrelo from Sochi through Abkhazia. It was noticed in nut plantation where it destroyed 70% if
harvest in 2016. In 2017 there was the explosion of brown marmorated stonk bug's population in
Samegrelo, Guria, Ajara and Imereti. Because were closed in Ajara. There were destroyed maize and
other cultures.

In 2017 The Ministry of Agriculture and Food safety Agency outlined the plan how to destroy
brown marmorated stink bug. the ascension of consciousness in population, manitoring and destraction
by the method of using Pyrethroids neonirotionids Carbamides poisoning of plants during Larvation of
the insect in Spring.

The winter without frost will promote the explosion of brown marmorated stink bug's
populations in 2018.
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FUNCTIONAL FOOD SUPPLEMENTS AND NEW FOOD
TECHNOLOGIES

Manana Karchava

Doctor of science, Professor, Akaki Tsereteli State University, Kutaisi, Georgia

Nino Kintsurashvili

PhD Student, Akaki Tsereteli State University, Kutaisi, Georgia
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Candidate of technical science, Associate Professor, Akaki Tsereteli State University, Kutaisi,
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Innovative technological approaches and theoretical basis of producing vitamin, mineral, hypoglycemic
natural food appendages with high bio access are developed. Original composition of fibrous polysaccharide
complex with a strong ability of sorption is developed which ensures high quality of toxicological safety of
processed product. Physic-chemical, biochemical and technological features of processed products are studied,
technological parameters of their produce and use in functional meat products are established. Prophylactic
effectiveness of functional meat products “sausages for children” and “sausages for the people with diabetics”
with high nutrition value produced is ascertained by using fibrous, vitaminized, mineral, hypoglycemic natural
product appendages.

Modern time has significantly changed human’s nutrition structure expressed in surplus of
saturated fat in ration and lack of essential macro — and micro nutrients important in life. In
addition to above mentioned changes unhealthy ecological environment, high quality of food
products contamination and other permanent negative factors endangers human’s health seriously
and stipulates widespread of so called “civilization diseases” in the society.

Food prescription must not be to satisfy demands only for the main food substances under
these conditions. XXI century food products must activate defensive physiological mechanism of
the body, prevention of expected complications, prophylactic and treatment. It is important to
correct their traditional composition thoroughly and to develop new food technologies with
functional prescription to secure food products with such features. Appropriate food appendage is
the main pretext to develop functional food products. It is very perspective to find and use local
resources for this reason.

Nowadays, such products are not produced in Georgia whereas rich base of raw materials of
our country, unused vegetable and mineral resources which are not fully examined, ongoing
scientific researches during decades in the whole country makes a strong pretext for the
implementation and development of the functional food appendages and their production.

One of the most problematic issues is the safety of food products in the modern ecological
conditions. That is why it is so important to develop appropriate, innovative approaches and

provide them in technological process.
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The most important part and main problem to process functional food appendages
technologies is to choose/make and use the food appendages of the proper profile. It is very actual
to use such local resources such as leavings of local food process — bran of the milled crops, fruits,
berry, medical vegetables, Georgian mineral water and etc. enriched with biologically active
substances.

Non starchy polysaccharides — considering high antitoxic and anti-radiation quality of pectin
substances, cellulose and hemicellulose for the toxicological and radiation safety of the functional
food products under the dissertation fibrous-polysaccharide complex with high quality of sorption
is developed using the following ingredients: Mechanic activated wheat bran (with the contain of
food fibbers 48%); High molecular citrus pectin with middle quality of etherification (64%); Low
molecular beet pectin with low quality of etherification (41%).

The following optimal correlation of ingredients in fibrous- polysaccharide complex is
ascertained — wheat bran: high molecular pectin: low molecular pectin 15:3:2. Final complex contains
75% food fibrous, 15% high molecular pectin and 10% low molecular pectin (see Fig.2).

According to the established correlation to add pectin substances to wheat bran increases its
sorption ability from 3.5 mkg/g to 6.08 kg/g and water combine ability from 400% to 700%.

Our goal was to make the dry concentrates of the sweetbrier vitamins easily bio acceptable
for the organism which not only maximally detaches biologically active substances (also vitamin C)
in the digestion system but also will be very convenient to dose out or use during the technological
process. To reach the above mentioned goal the extraction process of the soluble substances in
sweetbrier water was conducted by us. In one case we put the water extract of the biologically
active substances of sweetbrier on the wheat bran and in another case on the base of final extract
we made starch paste and its lyophilized work was conducted. Lyophilized concentrate obtained
after I mass drying process contains vitamin C but the one obtained from second mass drying
process contains 850mg %.

As a result of the research it is ascertained that lyophilic concentrates of sweetbrier vitamin
complex have 2,4 and 2.2 times more bio access to vitamin C comparing with sweetbrier flour
which confirms the effectiveness of the used innovative technologies.

The lack of Ca can be solved by using mineral water “Lugela” in Georgia which presents the
natural 9-10% concentrate of CaClz. Lugela’s lyophyl concenctrates technologies are processed on
the starch paste and on the base of the wheat bran. Obtained concentrate from the base of starch
paste contains CaCl: about 63,97+1,15%-, but obtained from the base of the wheat bran contains
CaClz about 10,15+0,22%.

Consequently, like the lyophilic concentrates of above mentioned vitamin C and Ca
technology of lyophilic concentrate of the substances soluble in the water of the hypoglycemic
vegetable set (bilberry leaf, bean husk, aralia, equisetum arvense, sweetbrier, wasp, chamomile) is

developed only on the basis of the wheat bran. Hypoglycemic set contains 6,1+0,2% active
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substances. It is rich with food fibbers (44, 5+0,75%) and contains albumens (14,1+0,27%).

Influence of vitamin, mineral and hypoglycemic appendages on the ability to combine of beef,

pork and hen’s meat is studied (table 1).

Final results of the research are foreseen while developing the technology of the functional

food products “child’s sausage “and hypoglycemic “boiled sausage” for the people with diabetes.

On the basis of the presented results the decision to use the following biologically active

natural food appendages in child’s sausage is made.
e Antitoxic fibrous-polysaccharide complex with strong quality of sorption (composition: mechanic-
active wheat bran, highmolecular pectin with middle quality of etherification and lowmolecular
pectin with the low quality of etherification (correlation 15:3:2)
e Lyophilic concentrate of sweetbrier’s vitamin complex on the bases of starch paste;

e Lugela’s (CaCly) lyophilic concentrate on the basis of starch’s paste.

Table 1
Substance content in food supplements

Fiber- Vitamin Vitamin | Mineral Mineral Concentrate
Substances polysacchari | supplemen | suppleme | supplemen | supplemen | of

de complex | ttowheat | ntto ttowheat | ts to starch | hypoglycemi

bran starch bran cleister ¢ plant
cleister assembly

Water 14,25+0,72 610,12 5+0,11 6,1+0,12 5,8+0,11 7,1+0,32
Proteins 13,27+0,51 18+1,07 --- 15,21+0,72 -- 14,1+0,27
Fats 2,53+0,12 3,5+0,05 3,15+0,01 -- 9,65+0,05
Carbohydrates
(starch, dextrins, 12,61+0,55 18+2,23 944211 | 5,45+0,12 | 30,23+0,65 | 20,75+0,13
mono- and di-
saccharides)
Dietary fibers 34,5£1,20 50+1,15 --- 44,83+1,32 --- 44,15+0,75
Ash 4,05+0,12 440,02 5,11+0,02 4,15+0,05
Pectin digestion 25
Vitamin B, 0,39+0,02
Vitamin B; 0,41+0,02
Vitamin Be 0,85+0,02 - - - - -
Vitamin Be 65,30+1,15 - - - - -
Vitamin PP 11,3140,95
Vitamin C 125+0,21 850+25
Potassium 87525
Magnesium 516+16
Phsphorus 480+16
Iron 8,5+0,22 -—- - - -—- -—-
Selenium 61,5+1,12 --- --- --- --- ---
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Zinc 6,4+0,32
Calcium 5,8+0,16 36,9+1,3
Calcium chloride 10,15+0,22 | 63,97+1,15
Hypoglycemic 6,1+0,02
b.a.c.

The following biologicaly active food appendages should be used for the boiled sausage with
diabetic prescription:
¢ Antitoxic fibrous-polysaccharide complex with strong quality of sorption;

® Lugela’s (CaCl) lyophilic concentrate on the base of wheat bran;

e Lyophilic concentrate of the hypoglicemic vegetable set soluble in the water on the base of
wheat bran.
Medic-biological requirements are guaranteed in both products: correlation between albumen and
fat for child’s sausage 1:1 and 1:1,3 for the people with diabetics. Also, physiological norms are
protected about vitamin C, Calcium, food fibbers and hypoglycemic substances (Table 2).

Table 2
Contain of the main food substances in the sausage for children and people with diabetic
Sausage for children Boiled sausage for the people
# Name of substance with diabetic
Contain of the | To satisfy the | Contain of the To satisfy
substancesin1 | daily norm | substancesin 1 the daily
ration % ration norm %
(809) (160g)
1 | Water 41 -- 81 --
2 | albumen 17 - 30 -
3 | fat 18 -- 41 --
4 | Food fibber 4 20 8 40
5 | Vitamin C 35 40 - -
6 | Calcium 300 35 250 25
7 | Substances with
hypoglycemic activities -- - 0,98 33

In both products of HAACP plan is studied for the process of every products — both food
appendages and functional meat products — sausage for children and boiled sausage for the people
with diabetic, critical control points are established and corrective activities are set.

Products of both processed sausages have production approbation in ltd “Gurmani” and are
approved to introduce. On the products of the processed sausage projects of temporary

technological instructions are prepared.
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Abstract

The paper reviews the influence of tea extract on the peroxide activity of barley malt

Barley malt's peroxidative properties. Getting the barley peroxidative enzymatic preparation and
studying its properties, As well as the influence of green tea extract on the concentration of enzyme on
peroxidase activity, Dependence of peroxidase activity on the concentration of enzymatic green tea in
the margins (0,0005-0,007 mg / ml). Increased growth of enzyme concentration does not change the
activity of peroxidase.

One of the possible ways to regulate the activation of enzyme is its variability by the use of natu-
ral activators and inhibitors.

The nature of the action of enzymes is highly dependent on regulating the speed of enzymatic
processes.

Peroxide in the barley malt should be responsible for the ongoing oxygen processes

in the beer. Different stabilizers are used to regulate these oxidative processes and improve the
guality of beer: Organic and inorganic adsorbents, enzymatic preparations, antioxidants and others[1].

The green tea extract is used to study the properties of barley malt and regulate its activity.

We have studied properties of barley malt peroxsidaze and regulating its activity with natural
compounds. For this purpose, peroxidase was obtained from barley malt[4].

For the purpose of determining properties of peroxidase derived from barley malt, the effect of
the concentration of enzyme concentrations on peroxidase activity was examined and the effect of gre-
en tea extract on peroxidase concentrations was examined[5,6].

Peroxideza activity was determined by the intensity of the arrangement of the derivative pro-
ducts. Peroxidez activity on low concentrations of enzyme is very low. An increase in concentration of
enzyme causes increased activity of peroxidase and activity reaches a maximum of 2,5x10-3 mg / ml
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concentration. Further increase in enzyme concentrations does not affect the change in the enzyme acti-

vity.
The influence of green tea extract has been studied by the concentration of enzyme on the acti-
vity of barley maltoxide. Determined that green tea extract activates the activity of barley maltoxide in

the low and high concentrations of enzyme.
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PHYSICAL AND CHEMICAL ANALYZING OF CIGARETTE SMOKE
AND ITS CHEMICAL EFFECT ON HUMAN'S BODY

Magdana Jikia
Doctor of Medicine. Associate Professor, Akaki Tsereteli State University. Kutaisi. Georgia

Abstract

Environmental problems have been paid a huge importance recently. Recommendations connected
to hygiene is mainly directed to preventing human body from getting dirty and getting toxic
compounds of environment's main components such as: air, water, soil and food products. Also, it is
very important to study causes of infiltration of harmful substances in the body. On the top of these
processes is tobacco smoking.

The first step of researching modern hygiene is studying quantitative analysis of chemical
composition of pollution source. Effective physical and chemical methods are used for this. These
methods were used while analyzing toxic substances in smoke of widespread types of cigarettes.
Results showed that cigarette smoke first of all presents physical and chemical complex system. The
total toxicity of the system is conditioned simultaneously by several substances; among of these
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substances the most important with its toxicity are nicotine, carbon dioxide, ammonia, arsenic etc.
Degree of absorption of tobacco smoke's ingredients differs in every human body.

Nicotine is not the only substance that has a negative effect on smokers. Researches shows that its
toxical rate is only 28,7%, whereas it is the most toxic one of all other ingredients. As it is known it
has a negative effect on nervous and cardiovascular systems and digestion; also it worsens vision.
Concentration of solid particles in tobacco smoke is 4:108-6-108%cm. Smoke damages bronchial and
respiratory system. Substances contained in tobacco smoke inflames liver, throat, intraoral mucosa,
sialaden and so on. This worsens smelling and tasting feelings; causes characteristic coughing, often
causes angina, pneumonia and tuberculosis.

Heavy metals and radioactive elements are characterized by carcinogenic activity. For instance, in
the USA among smoker men, aged 45-64, cases of bladder cancer is 3 times more than in non-
smokers; throat - 6 times; intraoral -10 times; esophageal - 11 times; lungs - 12 times. But in heavy
smokers this number builds up to 24 times.

Toxic substances containing tobacco smoke are organic acids, alcohol, aldehydes etc. For example,
smoker mothers' babies weigh less and they get ill more often than non-smoker ones'. first of all they
suffer from breathing problems.

According to physical and chemical researches the total rate of the 186 main toxical substances, that
tobacco smoke contains, gives us an important number: 384000 marginal concepts (MC). This means
that this amount of air should be mixed with tobacco smoke to make it less harmless to breath.

We can calcuate the chemical load on smokers' body as following : we should multiply 0,384 (MC)
(384000/0,000001) with the amount of inhaled smoke per day (24 hours).

So, what is the amount of smoke one can inhale not to get harmed? This amount is 0.036 per day.
Obviously even the least amount of it is harmful for human body.

Effect of smoking within 50 years is 2,53-10 MC/m?®. This is the equivalent of a 2800m? vehicle
smoke, not surprisingly it causes a lot of diseases.

Nowadays limiting events are held against smoking and its overspreading. Aim of this is to reduce
smoking and to protect non-smokers' rights.
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PHYSICAL AND CHEMICAL ANALYZING OF CIGARETTE SMOKE
AND ITS CHEMICAL EFFECT ON HUMAN'S BODY

Magdana Jikia
Doctor of Medicine. Associate Professor, Akaki Tsereteli State University. Kutaisi. Georgia

Abstract

Environmental problems have been paid a huge importance recently. Recommendations connected
to hygiene is mainly directed to preventing human body from getting dirty and getting toxic
compounds of environment's main components such as: air, water, soil and food products. Also, it is
very important to study causes of infiltration of harmful substances in the body. On the top of these
processes is tobacco smoking.

The first step of researching modern hygiene is studying quantitative analysis of chemical
composition of pollution source. Effective physical and chemical methods are used for this. These
methods were used while analyzing toxic substances in smoke of widespread types of cigarettes.
Results showed that cigarette smoke first of all presents physical and chemical complex system. The
total toxicity of the system is conditioned simultaneously by several substances; among of these
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substances the most important with its toxicity are nicotine, carbon dioxide, ammonia, arsenic etc.
Degree of absorption of tobacco smoke's ingredients differs in every human body.

Nicotine is not the only substance that has a negative effect on smokers. Researches shows that its
toxical rate is only 28,7%, whereas it is the most toxic one of all other ingredients. As it is known it
has a negative effect on nervous and cardiovascular systems and digestion; also it worsens vision.
Concentration of solid particles in tobacco smoke is 4:108-6-108%cm. Smoke damages bronchial and
respiratory system. Substances contained in tobacco smoke inflames liver, throat, intraoral mucosa,
sialaden and so on. This worsens smelling and tasting feelings; causes characteristic coughing, often
causes angina, pneumonia and tuberculosis.

Heavy metals and radioactive elements are characterized by carcinogenic activity. For instance, in
the USA among smoker men, aged 45-64, cases of bladder cancer is 3 times more than in non-
smokers; throat - 6 times; intraoral -10 times; esophageal - 11 times; lungs - 12 times. But in heavy
smokers this number builds up to 24 times.

Toxic substances containing tobacco smoke are organic acids, alcohol, aldehydes etc. For example,
smoker mothers' babies weigh less and they get ill more often than non-smoker ones'. first of all they
suffer from breathing problems.

According to physical and chemical researches the total rate of the 186 main toxical substances, that
tobacco smoke contains, gives us an important number: 384000 marginal concepts (MC). This means
that this amount of air should be mixed with tobacco smoke to make it less harmless to breath.

We can calcuate the chemical load on smokers' body as following : we should multiply 0,384 (MC)
(384000/0,000001) with the amount of inhaled smoke per day (24 hours).

So, what is the amount of smoke one can inhale not to get harmed? This amount is 0.036 per day.
Obviously even the least amount of it is harmful for human body.

Effect of smoking within 50 years is 2,53-10 MC/m?®. This is the equivalent of a 2800m? vehicle
smoke, not surprisingly it causes a lot of diseases.

Nowadays limiting events are held against smoking and its overspreading. Aim of this is to reduce
smoking and to protect non-smokers' rights.
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THE IMPORTANCE OF ORGANIC FARMING FOR THE
PRODUCTION OF ECOLOGICALLY PURE PRODUCTS

Marina Kutsia
Candidate of Agricultural Sciences, Associate Professor, Akaki Tsereteli State University, Kutaisi,
Georgia

Abstract

Bio farming are the whole system where chemical fertilizers, herbicides, pesticides or other
substances are not used, which may have a negative impact on human health and environment.
According to experts there are all conditions for the production of biomass and for the production of
bio-products in Georgia. However, today the country uses heavily imported food.

The Swiss scientist Hans Muller first laid the foundation for the concept of bioorganic
farming, The main source of which was the denial of dependence on the chemical industry-for plant
protection and soil fertility improvement, reduction in the use of chemical fertilizers and other
synthetic means,maximum use of natural resources in the farm, increase the realization of food
products at the expense of product quality improvement; Creation of the market , taking into account
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the interests of consumers who are interested in healthy food and ecologically clean environment;
Development of Ecological Agriculture and Ecological Equilibrium Today is a priority for sustainable
global development,which aims at solving social, ecological and economic tasks.Organic fertilizers are
the cheapest and most affordable for ecologically clean products. Nature is the ruler and it will not give
us anything by violence. From the primordial community, mankind's groups have moved on to a new
stage of development,those who look more deeply in the idyllic nature of the idyllic and reasonably
join in it. Forest and forest cultures are an excellent example of nature's harmony.Without human
intervention, in the absence of poison-chemicals and chemical fertilizers, the forest offers its own
(Walnut, chestnut, rice, veal, shingle, pumpkin and so on.) Protectsthe slopes from erosion, nourishes
the sources and enriches the air oxygen.At the expense of the fallen branches of the fall, nature itself is
able to reproduce the food items that the plant produces from the soil.On subtropical zones, which
suffer from acute shortage of organic fertilizers, many incompetent farmers are collected for the
purpose of cleaning, collecting nature and instead of producing the highest quality organic composted
fertilizer from him, destroys it by fire. The air is smoothed with carbon dioxide and poisonous gas -
dioxide. In the spring, when a person needs to wake up with nature, it feels like the smell of the
conglomerate conglomerate "fragrant" along the housing area. Modern agricultural production is based
on the use of fertilizers and toxic chemicals. It should be noted that the most widely used substances in
this area are far from perfection and are one of the main causes of environmental pollution, which
causes great damage to humans. Among the chemicals in the air, water and food are the most harmful
pesticides. In addition, most of the plant parasites have replaced the existing pesticides, and therefore
use more and more powerful poisons to fight against them. Also, the increase in the number of nitrates
has been caused by animal diseases and deaths. Pesticide Food Products Pollutants Annually
Thousands of Lives Happened The US Academy of Sciences directly linked to the increase of cancer
deaths by using pesticides. The use of poisonous chemicals and fertilizers has significantly reduced
land productivity, significantly damaging the agricultural products. Chemical chemistry does not
guarantee high quality and safety of products today.

The largest resource in the mountainous regions is to bring biologically clean products in
Georgia. Initially, all tried to get a bio-certification for the products obtained in the woods, and so it
went from Georgia to berries and chestnuts. This resulted in the production of biologically pure rose oil
and wine, but the production of bio-products in Georgia is very small. 39 entrepreneurs are producing
bio-products with us, and only about 15 are biosed. We have all the conditions for organizing the farm.
The country oriented towards the production of products will never move to produce bioproduction, we
do not understand that the production of local, biologically pure products is not just a business, it is
also the food security of the country.

In the advanced countries the market is divided into two.The usual product (which is called
convention) produces any farm that is not certified as a biomer, or organic producer. Biological product
is distinguished by the appropriate logo or sign. Many products in Georgia will be labeled on the label,
That is environmentally clean and organic, in fact it is often a marketing trick. Many procedures are
required to produce bio products.The sign "Bio™ is not limited to the final product - the research begins
from the soil,where this product is brought and completed by the packaging industry - whether it is
close to the road, the factory, etc. BioProducts Examination The specific agencies are in the West, in
some cases the state body, and some private and accredited organizations.The field of organic farming
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has its own specifics and is regulated by European standards.Bio farmer makes the rules. Let's say, it
carries tomatoes, or any other culture, all this must have certification. In this case, certification is not a
tomato, as a product, but a whole process (starting from cultivation of soil to harvest). It controls what
medicines are used, whether it is biological, etc.

Today, almost all agriculture producers, whether it is a simple gardener or a farmer interested in
how to make a high quality product with economically profitable technology.

Our ancestors have been using soil rich in organic and mineral fertilizers containing
micronutrients, using nutrients, peat, mulch, humus, and various residues of agriculture.

Organic fertilizers consist of organic substances, including all the nutrients of the plant as
organic and mineral compounds. So organic fertilizer is considered as a full fertilizer.

The organic part of organic fertilizers may be more or less depleted vegetable and animal
origin.The organic components of the plant are transferred to the soil as a result of disintegration or
disintegration in the soil, plant food items are moved to soluble, in the appropriate condition, and the
balance of organic substances form humus, the same humus that improves the soil with a number of
properties.

Organic fertilizers demonstrate a wide variety of positive effects on the soil and plant, it
improves physical properties, enriches the soil chemically, It promotes the improvement of soil
biological properties (worms, useful bacteria, etc.). The carbon dioxide emitted by organic fertilizers is
carried out by conducting photosynthesis process.

Organic fertilizers are awarded to the breeding grounds of fertilizers, peppers, peat and herbs,
mixed composts, fecal fertilizers, waste of city, agricultural and industrial enterprises,river lambs, as
well as green sutures.

In case of proper organic farming, the products obtained are much cheaper than the products
produced by highly intensive technologies.Because the use of expensive toxic chemicals is not
excluded in biomass, the farmer uses the breed of biohumous and compost, plants have less
illness.Against pests and plant diseases uses plant pins, salt, lime and all the safe ways that are allowed
to obtain ecologically pure bio product.Thus, biomass, in parallel to the solution of social and
ecological problems, it will significantly improve the economic condition of the bioproduction
producer.
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PHENOLOGICAL OBSERVATION ON EARLY AND LATE
BLOOMING VARIETIES OF AZALEA (RHODODENDRON INDICUM)
IN 2016

Ekaterine Gubeladze
Academic doctor, Associate professor, Akaki Tsereteli State University, Kutaisi, Georgia

The issue of florist improvement is more pressing nowadays, when it comes to solving these issues, it is
necessary to use a timely selected woody plants mix that will be justified in terms of resistance to environmental
factors, sustainability to harmful exhaust gas and creation of highly artistic compositions. In this regard, it is
necessary to correctly select plants. Along with the endemic flora, the exotic beauties should take part. Such
exotic beauties is belonged the evergreen bushes of Azalea. In the nursery farm of Nikea Street in 2016 the
phenological observation on Azalea blossoming has shown that early blooming Schnee is blooming in April-May.
Late blooming varieties Paul-Shem™ and "Cantina" are blooming in May and June.

The duration of the blooming of these varieties allows us to create a long colourful effect in town gardens and
parks, which will undoubtedly enhance the art of florist compositions.

Formation of a cultural landscape is one of the most active activities having the greatest
educational and prophylactic-reinforcing importance for the human being. Therefore, the
issue of environmental florist improvement is more relevant today, in the matter of solving
these issues, it is necessary to use reasonable selection of woody plants that will be justified
in terms of resistance to environmental factors, sustainability to harmful exhaust gas and
creation of highly artistic compositions. In the formation of colourful compositions, the
leading place should be given to the plants in different periods of the year, for resolving this
task, it is necessary to expand the range of decorative wood plants in addition to the
prospective species. Along with the endemic flora, the exotic beauties should be presented
which blossoming is presented in almost every major colour and their nuances.

Such exotic beauties is belonged evergreen Azalea or Rhododendron indicum, which

includes multicoloured blooming varieties, by their interchange can be created a beautiful
colour palette in the garden composition in spring and early summer.
Sometimes, inside the species, there are noticed early and late blossoming forms, which
results prolongation of the blossoming period of individual species. In the nursery farm
located in Nikea Street, Kutaisi in 2016 the phenological observation on blossoming was
made. We focused on the variety that was studied more carefully. In particular, there was a
normal rhythm of growth and development, and it was perfectly adapted to local conditions.
They are early blooming varieties- Schnee and late blooming Paul-Shem™ and "Cantina".

The variety Schnee is cultivated by German scientist Schultz in 1885. It is
characterized by simple, non-double white flowers. During flowering, the bushes are covered
with flowers and in the entire vegetation period it evolves 100-120 individual flowers, which
are distinguished by density. One flower life is up to 20 days, and the whole bushes are
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The variety Paul Scheme is cultivated by Julius Scheme in 1912 by cross-breeding if
two effective varieties (Wilhelm Scheurer and Duchce Perle). It is an early blooming plant.
The bush is quite high and is distinguished by compactness. Its flowering is quite effective,
which is due to its flower shape and colour. It has a semi-double or more double 7-8 cm
diameter flowers with round shape, which are unusual during flowering. At the start of
blossom there are about 50 flowers on a bush, the number of which is up to 90 during the
massive blossom. Flowers do not lose efficiency on the bush for 20-25 days. The efficiency
of the bush is 60-70 days during blossoming. In our conditions it blooms from 20 April to 30
June.

The variety Cantina was cultivated in 1844. The author is a breeder Mr. Smith. It is a
high bush and has am opened shape. The height of the bush is 2-3 m. The flowers of the bush
is non-double having a great size, diameter 9-10 cm. Blossom almost completely covers the
bush. The colour of the flower is a lilac purple, with a crimson reflection. The crown sheets
are initially covered with crimson droplets, which are composed only on a few sheets. In
Imereti, it blossoms for almost 2 months from April 1 to June 25. The bush keeps decorating
almost two months.

We conducted phenomenological research on flowering period and flowering duration
once every 5-10 days. As it is known, the blossoming, or the general buds of Azalea, will
grow at the end of last year's sprouts. We have been observing the phenomena of bouquets of
flowers since January, 2016. As observation shows, general budding is going from February
24 to March 28 (6.2°C — 9.5°C).

This phenomenon was previously observed on the early blooming Schnee on February
24 (Table 1), late blooming varieties (Paul-Shem and Cantina) a month later from March 24 to
March 28. As a rule, early blooming Schnee is distinguished by early starting of blooming. In



SIANMMNKITN LIIBENIAM TJIAGITN I
i PERIODICAL SCIENTIFIC JOURNAL b |

=
particular, the first blossom was made on April 2 in the temperature of 16,3C, and after 21
days the late blooming varieties Paul-Shem and Cantina. Their blooming started at a high
temperature (16-17C) from April 23 till April 26. If we consider finishing of blossom periods,
the early blooming Schnee finishes blooming early (on May 25) than the late blooming
varieties. From these last groups Paul-Shem finished blooming on June 24, Cantina - on June
28. As observation shows, late Azalea breeds begin to blossom almost a month later and
prolong the effectiveness of colourful compositions.

The beautiful flowering decorative effect of Azalea is stipulated due to its massive
flowering. Massive blossoming is usually in high temperatures.

According to the data of 2016, the beginning of the massive blossom of the early-
blooming plant was observed on April 12, for late-blooming species- at the end of the first
decade of May, almost a month later.

The massive blossom phase is especially relevant in May and June, when the average
day-night temperatures rise at 20C. According to the variety, the duration of massive
flowering is 30 days, from 12 April to 12 May, and Paul-Shem and Cantina — for 32-33 days
from May 8 to June 28. As the observation shows, the duration of the massive blooming is
almost identical in the early spring and late blooming species and is determined by 30-33 days.

Thus, the observation on Azalea or Rhododendron Indicum showed that early blooming
variety Schnee is blooming in April-May. The duration of late-blooming varieties Paul-Shem
and Cantina - in May and June. The duration of the blooming of these varieties allows us to
create a long colourful effect in town gardens and parks, which will undoubtedly enhance the
art of florist compositions.
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The results of observation on Azalea blooming Phenophase in 2016

Schedule 1.
Variet Generational Starting of Mass Blooming Durati Finig?ing Flower
y Budding Blooming Starting | Finishing irl:r(;ia;zn blooming colouring
1. Schnee (_early-
blooming ) 24.02 2.04 12.04 12.05 30 25.05 White
2. Paul-Shem .
(late-blooming) | 25,03 2304 | 906 | 1006 | 32 | 2406 | Feodh-
3. |Cantina (late-|  5g 3 2604 | 805 | 1006 | 33 | 2806 | LightLilac
blooming)
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Video Ecology and Environment Beauty

Eter Benidze
Candidate of Agricultural Sciences, Associated professor, Akaki Tsereteli State University,
Kutaisi, Georgia.

Abstract

Antique philosophers considered beauty as integral qualities of nature, independently from hu-
man subjective thought. Subsequently, understanding the beauty became connected with the objective
harmony and subjective perception - beauty became subjective and objective understanding.

The perception of the beauty by the human is subjective and is depended on his emotional state,
life experience, knowledge, early impressions, and some other individual peculiarities that provide his
behavior in the surrounding reality, including nature.

If the human vision is naturally accustomed to the environmental conditions for many millions
of years, in the city they have been recently discovered, since the 19" century. Naturally, in this time,
the main mechanisms of visual perception were not able to adapt.

Scientists have been studying for centuries and are now continuing to study environmental im-
pact on people. Among them is "Video Ecology", which represents one of the ecology directions and
studies the relationship between humans and its surrounding visual environment. Doctor of biological
sciences, Academician Philin Vasil Antonovich of the Academy of International Sciences is considered
as the founder of video ecology.

The term "video ecology" includes two words: "video" - everything that people see by the eyes
and “ecology” - science about various aspects of human and environmental relations.

Eye is the most active among the senses that never stops, constantly moves into two flatness: ho-
rizontally (right and left) and vertically (up and down). Such activity is primarily leaded by the nature
of the eye-moving apparatus, especially the work of its nervous centers, as well as eye muscle features
that are the fastest in the human body.

There are two main types of eye movement - slow and quick. In the literature, the rapid move-
ments of the eye are called "saccade™, which means "Jerk™ in French. The right and left eye "saccades”
are fully synchronized, have the same amplitude and are directed towards one side. The number of sac-
cades is large - two saccades in a second (0,2-0,6 seconds) average, and the amplitude varies between
21-15 degrees. Thus, the direction of the look changes every half seconds and the eye always scans the
environment.

Precisely, contactless registration of eye movement is carried out by special photoelectronic tool.
Based on the received data, the concept of "saccades automatism™ has been developed, according to
which the saccades are generated in a rhythm without external interference.

In the last century, the visual side of the human habitat has been sharply deteriorated, especially
in the big cities where homogeneous and aggressive spaces appeared. During the monotony or homo-
geneity of the visual environment, the information space of the visual space disappears, which causes
the nervous processes disbalance in the central nervous system, discomfort and aggressiveness.
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The homogeneous is called to visual environment which includes or doesn’t include visual ele-
ments, or their number is sharply reduced. In homogeneous environment Saccades automatism does
not work perfectly at all, since the next time the eye cannot find the details for fixation. This leads to a
sharp increase in the absorption of the eye movements, but even such a regime cannot achieve the desi-
red result. In such a way, the work in a long time leads to the feeling of discomfort in the human being,
and then the disbalance of saccades automatism.

The saccades automatism is not fully functional at the time of touching human vision with the
aggressive space. Aggressive is called visual space created with a large number of identical, equal ele-
ments. In modern towns it is mainly those spaces, first of all modern architectural structures, as well as
moving transport (buses, trains, metro and others), masses of people, a set of straight lines and angles.

In many houses, there are so many windows that the main function of vision is being violated -
to give people information about the object of sight. Due to saccades automatism in every half second
the eye gaze goes from one window to another, the information does not change and the brain is over-
strained with similar information. In the green area and in the woods, after each saccade, the new infor-
mation goes to the brain, it is not boring, repetitive.

For people, agricultural consumption of the natural environment as well as its artistic arrange-
ment has been always typical. For centuries, people decorated and made the environment beautiful.
The spiritual culture of Western Europe has been traditionally developed on Christian Bible teachings,
according to which a person has the right to dominate nature, which has stimulated its active economic
activity and the natural environment. As for the spiritual culture of the East, its origins lie in the teac-
hing of philosophic and religious schools of Hinduism, Daosizm, Dzenbudism, and others. Their foun-
dation is the unconditional recognition of the divine nature and wisdom of nature forces, respect of all
living things and gentle natural-economic adaptations. The visual environment created in these countri-
es by the influence of Oriental philosophy and culture completely excludes the existence of homogene-
ous and aggressive spaces, it is dynamic, colorful and very sensitive to human psychics.

The important share of the visual environment and prettiness is greenery. In this respect, we ha-
ve great experience. Many of the defects of human habitat can be changed through plants. Green plan-
tation is not only pleasant for eye, but it also moves closer to the natural environment that is so impor-
tant for humans.
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Abstract
In the article, there is represented the modern direction Eco design - the decorator of this style

is the nature itself: natural materials and restrained, neutral colors, soft and natural atmosphere. It does
not just express the appearance of the harmonious nature of nature, but implies the use of natural
materials, in the interior eco design has no clear laws, and everyone can suit its options and benefits.
The main thing is: mainly natural materials, color and harmony.

In recent years Green Architecture has become a new challenge and a new direction for global
architecture. Ecology, nature protection and close relation to the nature has penetrated even in interior
design and most of modern buildings, whether these are houses or office interiors, use this new
direction - Eco - Design. Eco-design connects people with nature and everything natural. It is the
direction that harmoniously connects the human being with nature and ecological cleanness.

Eco-design in interior or Greek “Oikos” — dwelling house. According to the word the term
“ecology” is the environment of science as the “common house” for all mankind. There are no rules
and axioms in eco-design, except for the only one, to use only natural and harmless materials for
interior design. It may reflect human habits, character, age, fascination, but still will be considered as
an eco-design.

Eco-design can be placed in any building. This can be the whole house, room, cottage, office and
others. Only, there should not be anything plastics and metal .. This applies especially to the furniture
and different decor elements. It can reveal all the imagination, the idea, the spirit ... When creating
interior the favorite colors, materials, tools shall be used, it is not necessary everything to have clear
colors and be striking, simple and natural is more comfortable and important. Honor the holiness of
nature, its beauty, everything should be harmonized with each other, look like as one integrity.

Eco-design implies:
1. Photo design- using much flowers in interior;
2. Psychodesign - when interior reflects psychotype of the people living there
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3. Feng shui- Human health, happiness and success are mostly depended on how his/her living
and workplace is arranged.

The main features of eco-design are:

- Using natural materials

- Good lightening

- Well used wide spaces

- Much plants

- Colors: white, cream-colored, brown, green, light blue

- Materials: wood, glass, clay, stone;

- Cloths — only natural;

- energy efficiency and using alternative sources
Ecological utilization.
In the interior eco-design starts with the content which defines the shape, mostly “natural texture of
material” without distortion of painting, design, invention. In eco-design the ceiling is made of wood,
painted, the floor is covered with stones, tiles or made of wood. Furniture is made of wood but it can
be made of natural stone or marble.
Eco-design in interior is very important for those people who is tired from the city live, and wishes
peacefulness, comfort and close relation with the nature, it’s pureness, beauty should be harmonized
and look like as one integrity.
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Agricultural Biotechnology Methods in Modern Gardening

Vakhtang Kobalia

Academic doctor of agriculture, Professor, Akaki Tsereteli State University, Kutaisi, Georgia
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Biologist, Batumi, Georgia

Abstract
The article analyzes the capacity of the application of advanced technology tools and instruments for the
purposes of the development of modern gardening in our country, in particular, regarding the realization of the
following agribiological activities, such as obtaining high-quality planting material of fruit cultures and building
species diversity as well. Agribiotechnology methods are the most effective to be represented. In this direction, it
is of absolute necessity to intensify research works, establish new scientific institutions, prepare professional
cadres, and to attract the attention of business.

It is hardly possible to imagine the development of modern gardening in Georgia without the
use of methods of agri-biotechnology, since if we would like to use the potentiality of agri-cultural
productivity to the maximum, we have to widely introduce advanced technology tools and instruments.
Particularly, it is true of the production processes of fruit cultures, such as obtaining high-quality
planting material and building a diversity of species. Up to now, for fruit cultures there are quite
effective technologies elaborated to obtain and reproduce plants in the artificial feeding areas. It is
observed that there are tools to reliably obtain plant-regenerants in the cultures of the vegetative organs
of plants, stamens, embryos, callus, and in other explants.

It can be said that haploid is of importance for the selection of perennial heterozygous plants. A
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certain interest is aroused among selectionists regarding the culture of ovaries and isolated ovules.
Within the selection process the application of the technique of isolated cells and tissues represents
another interesting direction, that is the so-called - the application of somaclonal variation. We
consider that it is prospective to apply the selective areas, which enables us to differentiate kind of cells
revealing tolerance towards pathogens in a cell-selection process.

In planting industry, through the application of the methods of the culture of isolated cells and
tissues to obtain a planting material, the two key issues can be solved — obtaining initial
material/making it healthy again and its rapid reproduction retaining its genetic homogeneity. The tools
of clonal micro reproduction are the most convenient for mass production of healthy planting material.

The above-mentioned and other agricultural biotechnology methods seem to represent effective
instruments for the scientific research in modern gardening. Through their application, it is possible to
obtain healthy planting material, build a rich variety of novel species of valuable agricultural
properties, and to significantly reduce a determined timeframe of selection process as well as to solve
other practical issues relating to the cultivation of these plants.

In Georgia several institutions have already started functioning in this direction, in where it is
possible to perform suchlike works. It is necessary to expand their capabilities, provide them with
professional cadres, found new scientific centers, intensify research works, introduce modern
achievements, get businesses interested and so forth.
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Abstract

Use of water resources in agriculture and its sustainable development. For all countries in the
market economy, including Georgia, whose process of revival of national farming is under severe
conditions, the primary importance of the population is to satisfy the food. Partial solution to this
problem and to reduce poverty, it is impossible for the national economy and one of its main
components of the agricultural sector to adapt to the market economy principles, intense and
sustainable development, without which the right and proper to be used in agriculture and water
resources, and the with the problems, the implementation of water protection measures.

Water resources are not equally distributed on the territory of the country. A number of regions,
especially in Eastern Georgia, suffer from water shortages. We should take into consideration the
quality of irrigation water. It is related to soil fertilization with chemical means. Therefore, agricultural
production is a source of water harvesting. Technological schemes for the use of water resources
should be worked out in accordance with soil quality. Optimally should be the function of irrigation
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systems. Construction of water and, in general, the use of irrigation water resources should be assigned
to coordinate the functioning of the system of agricultural structure to land and forest resources flaws
water systems, irrigation and drainage systems and poor access to water and the sustainable use of
forest resources Economic potential maximum use.

To ensure efficient management of water quality, it is necessary to expand the monitoring
network, regular data collection and evaluation of water objects status. This information is necessary to
plan the measures to improve the status of water. Most of the norms of the law on "water on water"
have a very weak legal relationship with the laws in the neighboring areas. The legislation in the field
of water does not normally be governed by the management of water resources, the ownership, use and
disposal of water bodies. There are no arrangements for water use (including water sources from
surface water bodies), polluting water bodies (wastewater) and others. The improvement of water in
the sphere of water can only be achieved through the deliberate and consistent reform of this sphere
and the gradual introduction of international best practices and internationally recognized norms.

Implementation of integrated water management principles is important for sustainable
management and rational use of water resources in agriculture. In order to implement this, it is
necessary to carry out the reforms implemented by the EU-Georgia Association Agreement.

For the purpose of ensuring the protection and sustainable use of internal water reservoirs, it is
necessary to improve existing legislation and introduce efficient regulatory mechanisms for effective
implementation and planning of control, to be fully integrated into internal water reservoirs and their
biodiversity as well as water quality monitoring Stem. All this should ensure the protection of water
resources and their sustainable use.

Economic interests of the water resources management plan to include not only the current
situation, socio-economic factors, the ecological system of the analysis of potential and existing
resources, accounting, and for society to demand a fair distribution of resources for the purpose, which
means that the population of effective mutual React. The development of water management planning
in recent times contributed to innovation and integration, and practice shows that the following factors
should be considered:

1. Restricted volume of water resources should be considered as an impeding factor for economic
growth-development;

2. Ecological factor (especially water quality, because this factor depends on the amount of water
used in agriculture and the level of living in general);

3. Socio-economic aspect as a whole;

4. Legal and political (local, general, national and international) problems (development strategy
and its limitations);

5. Unexpected perspectives (including climate change and the level of demand in the future)

Today, it is important for Georgian population to sustain the ecological and socio-economic
situation in sustainable development of water resources. The problem of water can become one of the
main factors that can hinder development process. Since the above factors should be considered
complex, water resources management envisages the use of complex techniques during the planning of
water complexes, which can be determined by determining the outcome of any decisions among many
options of planning. The sustainable development process and management planning should be based
on the rules that take into account all technical and economic aspects and possible realization of their

10
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realization. This requires not only the current situation and the possible development, socio-economic
system, resources and ecological system potential, but also the need for society to achieve a fair
distribution of resources. For irrigation systems to be viable, international, state, regional and local
laws and regulations should be taken into consideration. The sustainable development of water
resources and the classical approaches of optimization of use have significantly lost their value in
different directions of development. In terms of complex analysis of environmental and socio-
economic spheres. In many cases the information about the modern state of the large water industry is
the basis for long-term (25-30 years), medium term (10-15 years) and current (1-5 years) planning to
study the problems of sustainable development of water resources and develop appropriate
management, Namely:
Optimization of joint use of water and soil resources;

* Forecast and evaluation of the dynamics of natural waters and water balance; Optimization of
parameters and structures of water resistant complexes;

» To prove sustainable economically efficient and ecologically safe options for development of
land,

* Protection from floods of soil and other harmful effects of water;

The main means of solving the problem of water quality and its sustainable development is
to prevent the entry of industrial wastewater in rivers and waterways. Particular importance in this
direction is to improve the technological processes in the manufacturing industry, utilization of wastes
and the creation of a locked cycle of water consumption.

Water resources are an important way to reduce the gradual reduction of production of water and
the transition to "dry" in the future.

11
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Tea represents the economy's main field in agriculture and plays a crucial role in growing and cultivation,
proper performance and operation of machine technologies. In the areas where small peasant farms and
cooperatives have been formed, and operation of heavy-duty machines is inappropriate, the labor costs should be
decreased. Therefore, analysis of machines, which allow high tea leaf plucking quality without destroying the
inefficient and unnecessary shoots should be refined and become technically perfect. In this scientific research
presents interaction of bearing-less cutting machines with a rubber finger with the stem as a working cutting
device, this gives opportunities of a lossless and high tea leaf harvesting quality in the small contoured sloped
areas by using machines, based on light-duty engines.

Tea has been the most popular and healthy beverage around the world. Chinese tea industry has
stepped into a fast-developing period, with a more and more prosperous production. Nevertheless, the
development has been restricted seriously for the underdevelopment of tea plucking machines under
the circumstance that Chinese farming population has been reducing since 2000. Nowadays, what
badly needs to be solved is the development of tea harvesting mechanization (Suzuki, K. Studies). The
later developing ways and gives out some instructive suggestions by analyzing and studying the
developing history and present situations of tea plucking mechanization. Japan studied tea plucking
machines first around the world. Began with big scissor since 1910, Japan has investigated the small
power tea plucking machine, tea pruning machine, self-propelled tea plucking machine, ride-on tea
plucking machine successively, all which were reciprocating cutting and air-swept-collecting type
(Nakano, T. Influences), such as LU DAO Il tea plucking machine, tea plucking machine mount on
CHA SHI Il tractor and COROLLA tea plucking machine. COROLLA has good travel performance, a
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neat plucking surface and less lose in tea leaf collecting, for its track chassis ([Lin, X.H. 1989).

The paper presents assumptions which allow determination of energy demand of a machine which
uses a simple guillotine cutting of a specific material of low elasticity e.g. soft wood. A simple
manner of experimental determination of cutting resistance and a coefficient which characterizes
properties of material and a cutting device has been suggested. A numerical value of coefficient was
determined based on the principle of maintaining mechanical energy and the principle of labour and
mechanical energy balance. Based on the determined coefficient, average load and the power of a
cutting unit of a shredder for energy willow were determined (Andrzej A. Stepniewski, Michat
Zaremba 2014).

The triangular blade is a primary tool for ultrasonic assisted cutting honeycomb composites. The
machining parameters optimization for cutting force minimization, it is proven important for a better
surface quality, higher machining efficiency and lower tool wear to be obtained. Based on the analysis
of the ultrasonic assisted cutting of honeycomb composites and the triangular blade movement law, the
cutting force theoretical model was established. The relationship between the cutting force and the
machining parameters was expressed explicitly. The experiments of blade cutting of honeycomb
composites with ultrasonic and non- ultrasonic assistance were executed by the control variable
method. The effects of the cutting depth, the blade inclined angle and the deflection angle on the
cutting force were verified, which were reflected by the cutting force theoretical model. The theoretical
foundation was provided for further optimizing other process parameters during ultrasonic assisted
machining, such as both the acoustic and tool structure parameters (X. P. Hu, B. H. Yu, X. Y. Li, N. C.
Chen.2017)

Now Russia has realized mechanization of tea harvesting too. England, France, India, Australia,
and Argentina have carried out some studies about it separately to various extents (Duara, M. and
Mallick, S. 2012) Today, all these countries have, successively, realized mechanization of tea
harvesting. In recent years, Japanese scientists have conducted lots of studies on self-propelled tea
plucking machine. The most representative one is self-propelled and ride-on type tea plucking machine
designed by Terada Seisakusho Co., Ltd., which has a high-clearance track chassis, a cutter flexible-
adjusted with its height, and a hydraulic propelling system. With the track driven by a hydraulic
system, it could travel flexibly in a complex tea garden. While traveling along the tea rows, it rides on
the tea trees (two tracks on the either side of trees) and the cutter move on the top of tea crown. Except
moving forward, the cutter has another reciprocating motion of its two blades, which cut the tea leaf off
directly. Last, the cut leaves will be collected into mesh bag with air-swept collecting system. This
machine liberates the farmer from heavy labors in some extent. A lot of self-propelled tea plucking
machines of this type were developed at the same time. And, many patents of tea plucking machine
have been granted, such as a kind of tea leaf picking machine (Erada J.C. 2008). crawler-type tea
harvesting machine [8], rid-on type tea plucking machine (Aokiha J.A.2011), self-propelled tea
plucking machine (Terada, J. 2010) (Zhang, B.C. and Hua, J.2013).

Materials and Methods

The major field of economy in Georgia is represented by the agriculture, therefore, the country's
progress and employment of people in the villages depends much on the development of agriculture by
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implementing mechanization. Accordingly, in the earliest periods, one of the most priority cultures was
represented by tea, which was forgotten after the Soviet Union collapse, but in the recent times the
state institutions have aimed to restore and rehabilitate the tea culture, though we assume that the
capacity that existed in the period of the Soviet Union is not necessary, because it is impossible to
restore it concerning the peasant and farming industries simultaneously. For this purpose, it is
recommended to invest in stages, and further this may result in a massive development and lead to the
revival of the tea culture in our country.

Therefore, for tea plucking purposes, light-duty machine systems should be implemented on
slopes or in the small contoured areas. The main work in the machine is performed by the cutting
devices, which will be applied to modern agro-technical requirements for a lossless and high tea
plucking quality. Recently, great attention is paid to the working cutting devices that perform their
work with a method of impulse and are designed so that during the tea plucking a high harvesting
quality is carried out without damaging the inefficient stems. For these reasons, it is necessary to
determine optimal characteristics. In particular, it is necessary to determine the impact of rubber thread
impulse on the tea bush.

In order to determine rubber deformation, we shall use the Hertz Theory related to the deformed
stem

(Figure 1)

According to the Hertz Theory, contact force P is determined by the equation:

P=H-a§ (1)

Where @ - is a coefficient that depends on the shape and content of the stem.

Based on the well-known researches (Maxaroblidze R.M. 2006) we can express as follows:

Figure 1
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Figure 2

¥ = 4 T P
C3 1oy 14y VA¥E
Ey E; . (2).
Where 71272 - Poisson coefficients:

E.E; - Modules of stem deflection- n/m?.
A and B - coefficients, which depend on geometrical shape of the stem.

9x — Coefficient, taken from the tables (Maxaroblidze R.M, Maxaroblidze Z. K.2004).
Deformation Law for the tea stems is defined by using Maxwell differential equation:

E, dt ' dt 3)
Where 6 — tension - n/m?;
¢ - Composite deformation;
! - Time-sec;
u- Coefficient of viscosity- n. sec/m?.
)
© - Relaxation time (  £3).
From where follows:
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ui‘
0 :—. ﬂzd "
1+TE (4)
g
E_—5t
l+Ti
dt (5)

The impact of rubber thread on the stem may be considered as a rod freely standing on two
bearings. Therefore, differential movement of inertia in the center shall be expressed as follows:
d3s _
m=—z= -P(t) ©)
Where P() s a force, derived from the impact of thread on the stem, n.
m — Stem weight - kg.
S —finger movement from center, m. and is defined by the equation:

s() = a‘(ﬂ+j(%- t)

1 7)
) ds ,
When =~ 0.5=0 dr Yo , Where V is the speed of impulse — m/sec.
(6) Taking into account the formula, we get:
P =-mp3*5+mpl, (8)
Taking into account formula (7) we get:
P =-mp?® (E —{+ m;t}l-’,:.] 9)
(1) Taking into account the formula, the following expression:
(aa=ﬁﬁ-w (10)

Where value of according to formulas (2) and (5) shall be as follows:

1_ 3 [1—v12+1—v12]+ 3 1-y% 1

T 11
K 4cn| E, E, | 4Cn n p D
Or
1_1.4q (12)
Kk p
(11) And we introduce notations in the formula (12):
gl
=—=
vA+E (13)
3 1-9f
9=7~—"
4Cmr U (14)

Taking into consideration p force and J value, we get the following expression (Maxaroblidze
R.M. 2006)

10
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— = sinfKma
}T_E;r}-.-‘s — 1 sinkmx
- ] 474 524
E &= H4m4 4+ 4 (15)
Where ! is a distance between the bearings (Figure 2).
—
2
P is the force impulse point’s abscissa —Mm.
b 1} -
“TEP (16)
According to the well-known researches (Maxaroblidze R.M. 2006).
Y=p-U (17)

Therefore, (15) formula may be expressed as follows, taking into account the content of the
stem:

up Ty

E‘ﬂ - - = E':
1+71p 1+1, -

If we take into account, then

2 l1+7-p
i=— _
7 Zi v-p? 4+ Atplm - 1) (19)
T-l
A.' = Tl...E' . :
Where pl

If we introduce into formula (9) values of the formula (12) and formula (17) we shall get:

al%) @)

According to well-known researches, the equation is elaborated (Maxaroblidze R.M,
Maxaroblidze Z. K.2004).

o] ki

P = -mpP3

- P73 4 UP|+ mPV,

1
72

) :é ta Kq & K2*g® I 3KV 2m\ t* 3K $Kgmy ¢4
PO=Kl 3 5 47 B '(1+—=)'E+Em (”“ r )5_
2" 2

(21)

In order to define the approximate value of impulse, we shall consider impulse in four periods,

particularly, the time for the first period of impulse shall be calculated as follows: (Maxaroblidze R.M,
Maxaroblidze Z. K.2004)

[T11'%]

z 1
I E N N
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The time of the second period of impulse:

wi|oa
ol k2

2,705 K
t. = 1+0,821 4

-
-

EY TN | e TR @

(21) By differentiation of the first and the second parts of the formula:

(1Y)
[11%]

1,38555(0 -7)5

a1
.50 1 1
KSTy (Zm +,9- ]

Taking into consideration the formula (24), we get the maximum value of impulse:

tﬂ. max —

Uil k3

(24)

2 0,765

‘E;n:.rz‘[ﬂ'{-,u -
(L DF (4 1)
K Lu (ﬁ-i-y Lu ﬁ‘l‘; (25)

| o
]

It is known, that the length of a rubber thread is calculated as follows:
l=4-i (26)
Where, i - is a radius of inertia:

1

r_
vF 7
According to (26) and (27) imageries, critical tension of the thread is:

i =

.-3. ‘I‘ E '] .[ PE- " F
kr = S =V2 -
Tt \:_"E.inc.r 'lr (28)
Where: p. is a critical Euler force. , then
— | EyI
Lip = TVZ - |—2 = 4,
[Jﬂl i
-\E max i (29)

Based on experiments and measurements:
Average diameter of a stem d = 0,002 m;
Average weight ™ = 0,0005 kg

Module of stem deflection Ez = 16.6-10° pym2;
Radius of a rubber thread R =0,001 m;
Module of rubber deflection £1 = 0,9 10% /m?2;
Rotational Inertia =0, 1 -10%2;

Poisson coefficient ¥1=04  and ¥:1=04

And by conversion of formula (22) we get an expression:

12
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03] ki

:2’?05}9:}3 1 +0,821 352@ D7
K3Vg Vo (30)
4 T _ gk 4 314 y 0,318 B
31—y 1-yf | 1 31-04 1-04 J T,
E, E, 101 09.-106 16,6-10° 1/2-0,0011 2.0,001
2R, 2R,
3
~52.10* n/m?

The value of time relaxations is established by the experiments (Maxaroblidze R.M. 2006)

T = 0,01sec then the coefficient of viscosity shall be:
p=E;r=016-10% p sec/m’.
By adding a notation into formulas (13) and (14) we get:

1 2

C=0,01 m? : 9=120,2-10% M3  m/n. sec.

(30) By adding a notation into the formula we get:
. ) z 201D . 1A—6(C . 1né1s . 2

_ 2,705 C:l,ﬂn:](]s:i 1+08 120,2-107°(5 l:] )5 -0,00055 — 0,0018

(5-10%)5- 1,075 1,075 sec.
(25) By adding a notation into the formula we get:

Prar =0538n

Rotational inertia for a rubber thread is { = 0,110 m*.
Afterwards, by adding the notation in the formula (29) we get:
_ 3,14409-10%-0,1- 10712
- 0,538

Summary:
Therefore, based on theoretical calculations, for the cutting devices of tea plucking machines,
where the cutting process is performed by the rubber or metal thread instead of the segmental metal
blade, the optimal characteristics values have been established, in particular — the maximum force of
rubber thread impulse, length, and value of inertia. It is likely to achieve a fast and high tea harvesting
quality and a significant reduction of labor by optimization of the mentioned characteristics in the
plucking machines, where a rubber or metal thread is installed on the rotational type cutting machine.

t

Fr

-1z

Ly, = 0,09 m
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