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Agroecological Environment of Blueberry Distribution on
Yellow Soil of Imereti

Roza Lortkipanidze

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

Shorena Tvalodze

PH.D student, Akaki Tsereteli State University, Kutaisi, Georgia

The blueberry varieties that are widespread in the world today do not have the desired effect on all
types of soil.

Blueberry is a perennial berry culture. Its wild form is less demanding to environmental conditions,
though, nowadays, the world-wide spread cultures do not provide the expected effect on all types of soil.

Blueberry cultivation requires an acidic soil that is procured with a moisture of a light mechanical
composition. It is very actual to proceed with the preliminary study of soil-climatic conditions of those areas
where blueberry culture must be cultivated for industrial purposes.

Yellow soil is the most qualitatively distinctive soil type in the humid subtropical zone of Georgia.
Soil-forming rocks mostly in the hillocky zone are sedimentary rocks of the third age - shales, sandstones,
conglomerates. Clay-shales and conglomerates of Jurassic age are observed in the Okriba basin. The typical
(Natural) profile of yellow soil consists of the following genesis horizons, Ao-AB-B-BC-C. Yellow soils are
distributed in Tskaltubo, Zestaponi, Kharagauli, Khoni, Samtredia, Bagdadi, Terjola, Vani, and Tkibuli
municipalities (Imereti region)

The soil bio-climatic conditions of the agro-ecological environment meet the requirements for the
cultivation of blueberries together with other berry cultures, based on agro-technological activities for
blueberry industrial demonstration plots in Tskaltubo, village Gumbri, and Imereti yellow soil zones.

The experiment covered: a) Field and b) Laboratory researches. Soil agro-ecological environment
for blueberry culture. Blueberry culture towards soil bio-climatic conditions is characterized by the
following requirements: Physical-mechanical properties of the soil ( 0-20cm in the soil layer). It is well
adapted (20-40cm) to light loamy, loamy, and heavy loamy soil types implying appropriate agro-
technological activities.

The yellow soil according to our studies is heavy loamy, it is urgent to be cultivated, which implies the
following activities: pre-sowing (Green manure), deep tillage, well-shredding, and landscaping (Preparation
for melioration)

Defending agro-technological rules is very important.

Blueberry cultures cannot tolerate excessive moisture, but it requires irrigation for perfect
development. A drip system is recommended from agro melioration technologies of irrigation rules. Research
proves that the Imereti region is the best for blueberry cultivation.

Keywords: Vaccinium uliginosum, agroecology, yellow soil, humid subtropical zone.

Blueberry is a perennial berry culture. Its wild form is less demanding to environmental
conditions, though, nowadays, the world-wide spread cultures do not provide the expected effect on
all types of soil.

Blueberry cultivation requires an acidic soil that is procured with a moisture of a light
mechanical composition. It is very actual to proceed with the preliminary study of soil-climatic
conditions of those areas where blueberry culture must be cultivated for industrial purposes.

Yellow soil is the most qualitatively distinctive soil type in the humid subtropical zone of



Georgia. Soil-forming rocks mostly in the hillocky zone are sedimentary rocks of the third age -
shales, sandstones, conglomerates. Clay-shales and conglomerates of Jurassic age are observed in
the Okriba basin. The typical (Natural) profile of yellow soil consists of the following genesis
horizons, Ao-AB-B-BC-C. Yellow soils are distributed in Tskaltubo, Zestaponi, Kharagauli,
Khoni, Samtredia, Bagdadi, Terjola, Vani, and Tkibuli municipalities (Imereti region)

The reaction of the solution of yellow soil is acidic 4,2-5,0, the soil is not saturated with
bases. The sum of absorbed cations is not high and is in the range of 6.86-2.35 m/eq. Absorbed
cations show the presence of hydrogen ions, moreover, they are predominantly presented in the
absorbed bases, which confirms no saturation of yellow soil. Its quality ranges from 23% to 41%.

The soil bio-climatic conditions of the agro-ecological environment meet the requirements
for the cultivation of blueberries together with other berry cultures, based on agro-technological
activities for blueberry industrial demonstration plots in Tskaltubo, village Gumbri, and Imereti
yellow soil zones.

The experiment covered: a) Field and b) Laboratory researches.

1) Soil agro-ecological environment for blueberry culture
Blueberry culture towards soil bio-climatic conditions is characterized by the following
requirements: Physical-mechanical properties of the soil ( 0-20cm in the soil layer). It is well
adapted (20-40cm) to light loamy, loamy, and heavy loamy soil types implying appropriate agro-
technological activities.

Results of Imereti Yellow Soil Laboratory Research

(Table. N1)

Mechanical Composition of the Soil, mm%

Depth of Fractions %

Sample the sample

examination examin;ion Lops | 025 | 005 | 001- | 0005 | | <001
area (cm) ' 0,05 0,01 0,005 | 0,0001 ' Sum
I/C 0-20 35 10,5 30,0 26,0 12,0 16,0 56,0
29.09.42.033 20-40 25 12,5 37,0 26,0 10,0 12,0 48,0

1. Yellow soil with plain relief conditions was selected for the blueberry culture
demonstration area in Imereti region (Tskaltubo-Gumbra). The data of the physicomechanical
structure of the soil (Table N1) shows that the composition of physical clay in the study soil
i15<0.01 mm, the quantity of soil aggregates in 0—20cm soil horizon is 56.0% and at a depth of 20—
40cm <0.01 the quantity of physical clay fraction is 48.0%, which states that the soil by a
mechanical composition is heavy loamy. The experiment started with deep plowing, then loosening
was carried out by shifting to 35-40 cm and the soil was prepared for the bases.

2. The study of blueberry culture cultivation

Studies have shown that the total absorbed bases in the soil absorption complex is mg/eq. It
is 6.0 at 0-20cm in 100gr of soil, and mg/eq at 20-4 cm. 100gr in 100gr. the soil is 7.2. The
quantity of absorbed bases in mg/100gr soil is adjusted and is 0-20cm at depth Ca0O-8,8 mg/eq.
100gr. soil; MgO-7.0 mg/eq. 100gr. soil. The total of absorbed bases in % is low and Ca0O-56% at
0-0.20 cm and 55.0% at 20-40 cm. As for MgO%, it is 44% at 0-20 cm and 45.0% at 20-40 cm.

According to Table 2, the soil meets the blueberry requirements for soil-climatic conditions.

The acidity (pH) of soil area reaction, the moving forms of nutrients and humus was




determined in the study soil.

The Consistence of CaO and MgO of the Total Absorbed Bases in Soil Absorption

Complex;
(Table. N2)
The depth
of the The total of Absorbed bases 100gr. in the | Total of absorbed
Sample absorbed bases soil bases %
. sample .
examination area L 100gr. in the
examination | _ .
(cm) soil Cao MgO Sum Cao MgO
Tskaltubo- 0-20 6,0 8,8 7,0 158 | 560 | 440
Gumbra, Imereti
region 20-40 7,2 9,8 8,0 17,8 55,0 45,0
(Table. N3)
€ X
The 5 O | o - S Flexible/moving forms
samples of = 8 c > pH S D @ A . )
5= 0 %) > E % & @ | mg/100gr. in the soil
the o 2= 2 2 2 g c =
won| SEE|E Ezd 5| S
examination | o & = 2 - 537 = 3
area =g Kl ho| & © N P20s | K20
& : Hydrolytic
Tskaltubo- 0-20 20| 43 | 54 | 14 - |os5 9.0 108 | 4.0
Gumbra,
Imereti
region 20-40 16| 3.9 5.0 2.7 - 0.5 7.0 8.0 3.0

Table N 3 shows that the quantity of the organic substance in the soil is low. The quantity of
humus is 2.0% in the 0—20 cm horizon and 1.6% in the soil at 20—40 cm.

Soil (pH) area reaction is the main determinant for blueberry cultivation. In KCL salt
solution at a depth of 0—2cm, the pH is 4.3 and it is 3.9 at a depth of 20—40cm. Accordingly, the
reaction of an area in water solution is (pH) acidic.

The quantity of moving/flexible bases is important in mg/100gr soil. Hydrolysis analysis of
amide nitrogen shows that at 0—20cm depth it is 9.0 mg in 100gr soil and at 20-40cm it is 7.0mg in
100gr. soil. P205 and K20 moving in the soil are also low. At 0-20 cm, P205 is 10.8 mg in 100gr.
soil, and at 20-40cm, it is 8.0mg in 100gr. soil. Consequently, the quantity of moving potassium is
low. K20 in 100gr soil at 0-20cm in 4.0mg and it is 3,0mg at a depth 20-40 in 100 gr.soil. The
data of the analysis shows that the soil satisfies the main requirements for blueberry culture — the
soil is acid and it can be approved, there is a need for further agro-ecological activities for
blueberry cultivation.

The yellow soil according to our studies is heavy loamy, it is urgent to be cultivated, which
implies the following activities: pre-sowing (Green manure), deep tillage, well-shredding, and




landscaping (Preparation for melioration)

The soil requires to be dug at a depth of 30-35 cm, then plowed, and planned to prepare for
blueberry cultivation.

Cultivation of blueberries is usually proceeded by a spherical trace system. The distance
between rows should be 3-3.2 m, and the distance between plants in rows should be 0.9-1.2 m.
2800-33300 seedlings per hectare are needed implying such a nutrition area. As is shown in Table
N3, the humus content in the soil is low, so organic fertilizer 35-40 tons per hectare should be
applied during the vegetation period, such as composted manure with household waste and peat
compost. For example peat-manure, peat-dolomite, "CEO-peat", peat-human fertilizers, and others.
When using peat-dolomite, organic fertilizer and agromelioration are applied to the soil
simultaneously.

The soil is enriched with magnesium nutrients. Enrichment with "Ceo-peat" will improve the
heavy mechanical composition of the soil, thus enriching the soil with organic fertilizer and
increasing ion exchange processes, while peat-humates are enriched with organic fertilizer with
stimulants. The composition of water-soluble humic acid in peat humates is much higher than in
other peat composts. We can use bio-humus, 8 tons can be applied per hectare. The leaves can be
fed with liquid organic fertilizers.

According to the results of the study (Table #3), the quantity of exchanging K, P, and
hydrolyzed N is low on yellow soil. and it is necessary to use complex fertilizers, where NPK or
"Superagro” or "Diamofoska", Amofoska "and others will be presented in the complex.
"Ammonium sulfate" 750kg per hectare, and "Urea" 300kg per hectare are used as simple
fertilizers. Ammonium nitrate is not used at this time, as nitrates are not recommended for
blueberries, but super-phosphate 500kg. per hectare is required.

Blueberry cultures cannot tolerate excessive moisture, but it requires irrigation for perfect
development. A drip system is recommended from agro melioration technologies of irrigation
rules.

Defending agro-technological rules is very important; while seedlings’ planting the root
system of the plant should be completely covered with soil and fully spread, compacted, and
watered. Mulching is preferred, a drip irrigation system is required.

Mulching takes place along the plant, around 60cm. Mulching significantly improves plant
growth and development, protects newly planted seedlings from weeds and overheating, retains
moisture, and enriches the soil with organic substances. Mulch material ("mulch") is sometimes
used for mulching.

Young growing shrubs need regular formation. The bush is pruned so that evenly distributed
flower twigs remain on it. Low and weak growths, diseased and damaged branches are set out from
bushes. Branches that are fruiting for years are “pinched” so that 4-6 flower buds remain on each
such branch. Such branches are used on the bush for 4-6 years, and then they are replaced with new
growing branches. Blueberries reach full maturity at the age of 6-10 years.

References:
R. Lortkipanidze “Soils and Agriculture of Imereti” . 1997.
R. Lortkipanidze “ Agroecological environment of yellow soils for growing raspberries and
blueberris in the Imereti region”. “Moambe” AK. Tsereteli State University N1, 2013
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Abstract
Keywords: two-leafed graft, green graft, sprout, rooting.

Feijoa (Acca sellowiana) is an evergreen plant. A number of leaves should be left untouched
on them in case of layering. In order to research the topic grafts were made from sprouts leaving 1,
2, 3, 4, 6 leaves on them. Some leafy and leafless vertions were also tested.

The best layering process undergoes in two-leafed grafts, then comes the grafts with two and
a half leaves. The layering percentage becomes less after increasing the number of leaves on grafts.
Leafless grafts were not found to be successful in layering.

The ability of layering becomes less efficient when the number of leaves is increasing on
grafts. Besides, a considerate number of leaves is considered to be a positive aspect, which is
responsible for an intensive photo-synthesis. Transpiration increases when the scale of leaves is
enlarged. Compensating the liquid loss is very hard, sometimes it is impossible. Besides, the size of
grafts is growing. The path for plastic substances is lengthened. Therefore, the process of root
development is hampered. The thickness of the graft is very important, the percentage of thin graft
layering is very low, a very thick graft is also difficult to be viable.

Some half-leafed and one-leafed grafts lost leaves, the callus developed on them, which was
not sufficient for successful rooting. Callus is hardly developed on very long grafts. The process of
their rooting is extended. It shouldbe noted that some grafts are rooted and vegetative growth can
not be developed.

Layering efficiency of multy-leafed grafts is very low, they occupy a large area when being
planted in the greenhouse. Such grafts are fewer than bush in numbers. In case of Feijoa making
two-leaved grafts is more efficient, rooting efficiency is very active (82%), are is more effectively
used, leaf plate cutting is not obligatory, as this process requiress more time and the rooting
efficiency is decreased to 9%.
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Rose Disease - Black Spot (Marssoina rosae)

Nunu Chachkhiani- Anasashvili

Assoc. Professor, Akaki Tsereteli State University, Kutaisi Georgia
Maka Kubaneishvili

Assoc. Professor, Akaki Tsereteli State University, Kutaisi Georgia

There are common and serious rose diseases that do much damage to roses such as Rose rust
(Phragmidium subcorticium), Powdery mildew (Sphaerotheca pannosa), Black spot, Rose phylloxytosis,
cercosporosis and Stem Canker. Black spot (Marssonina rosae) _ is the most serious diseases of roses. It
is caused by the fungus, Diplocarpon rosae. It is most severe during the late summer. Symptoms occur on
rose leaves as circular, brown spots appear on leaves which turn black over the period of time. In case of
severe infection, leaves turn yellow and often drop from the plant. Severely infected plants may have lost all
of their leaves and some measures should be taken to reduce and minimize future infections.

Key words: Rose, Rust, Black Spot, Phylloxytosis, Cercosporosis, Stem Canker

Among many beautiful flowers, the rose is outstanding for its delicacy, pleasant aromas and
long flowering period. Since ancient times, it has been associated with the queen of flowers.

The history of rose plants disappears far aback in the past. His homeland is considered to be
Asia (Asia Minor, Transcaucasia, Iran). Then it spread to other countries far and wide in almost all
parts of the world. For the first time it was called a sweetbrier which grows in wild nature in
Georgia. The rose reached its perfection of beauty and cultural significance only after humans
started raising and taking care of it.

The rose belongs to the botanical genus Rosa, in the family Rosaceae. From a systematic

point of view, the genus Rose is difficult to study. It is characterized by great variability within
species, as it gives a diversity of forms and new varieties.
Representatives of rose species are shrubs, erect or creeping, deciduous or evergreen; With sharp
thorns of various sizes and shapes on the stem, rarely thornless. The leaves are borne alternately on
the stem. The flowers are bisexual, solitary or clustered in umbrella like flowers. The flowers have
five petals. They are pink, red, white or yellow with much pollen. The pistils are placed loosely at
the base of the hyphantium and all together form a seated or elongated head, ovary is covered with
hairs. It is almost terminal; the stigma is shaped like a globe, bare or more or less covered.

The number of rose species reaches 400. Many of these species are used in park and orchards
both in terms of decoration, as well as in the arrangement of live fences and rootstocks of cultivated
roses. The crown petals of some species make precious rose oil used in perfumery and medicine.
Some rose roots and fruits produce dyes and tannins.

In order to protect decorative plants from pests and plant diseases gains topicality because in
recent years a large number of ornamental plants are imported from different countries and there is
a good chance that some of them are infected with pathogenic microorganisms. The economic
importance of infected plants is hard to imagine only on the basis of the direct harm of the
pathogen. There is a much greater danger associated with the fact that infected plants are a source
of infection for various crops, both in agriculture and in ornamental horticulture. The nature and
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necessity of protective measures are determined by the phytosanitary diagnostic system, which,
among other measures, includes the determination of the spread and development of plant diseases
(phytosanitary monitoring. 1996).

Rose plants are affected by many diseases including rose rust( Phragmidium subcorticium )
and Powdery mildew Sphaerotheca pannosa (Chachkhiani. 2010; 2011), black spot, Rose
phylloxytosis, cercosporosis and Stem Canker. Among these diseases black spot of rose or
Marssonina rosae seems to be the most severe.

Black spot i.e. Marssonina rosae is a common and serious rose disease often reaching
epidemic proportions in a season. disease is caused by the fungus, Diplocarpon rosae. During the
Late Summer, rose plants get infected with Black Spot. Firstly spots are brown color but soon they
turn black and spots get bigger and bigger until it covers the whole leaf. If the disease is severe
enough leaves  turn  yellow and drop from the plant. It’s important to
take all necessary measures and precautions to combat the disease.

The aim of our research was to study the spread of the disease and the strength of its
development and to test effective fungicides against them: 1. Thiovit Jet - which has fungicidal and
acaricidal properties of contact action, cope with agricultural diseases, powdery mildew diseases
other diseases and mites. Thi jet - not just sulfur, but a unique preparation - water-dispersible
granules. 2. Sanazole - a fungicide with systemic action against diseases. 3. Topconazole - a
systemic fungicide, highly effective against crop diseases. It has highly protective and healing
actions.

The observation took place in early spring when leaves started growing. Then spraying leaves
for a second time when black spots start to appear on the surface, the following processes of
spraying depend on the necessities. The results are given in the table #1 below.

Fungicides tested against Marssoina rosae

Table Nel
Name and concentral Disease Reduction of diseases compare
the preparation control

prevelance % development % | spread % development %

1 | Thiovit Jet 17.2 7.3 18.8 12.7
Sanazole 15.1 6.4 20.9 13.6
3 | Topconazole 14.2 55 21.8 145




| 4 | Control | 36 | 20 | — —

Based on the table, the efficacy of fungicides used against Marssoina rosae is higher compared
with the control. When treated with Thiovit Jet working solution, Marssonia disease was reduced
by 18.8% and developmental strength by 12.7% in comparison with control.

The prevalence of the disease was reduced by 20.9% and development ratio- by 13,6% when
using Sanazole working solution, The use of topoconazole reduced the prevalence of the disease by
21.8% and its development rate by 14.

Studies have shown that the above pesticides can be used against Rose Marsonia at intervals of 10—
12 days during the early spring vegetation period.
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Results of mechanical and biochemical analysis of fruits of different

combinations of tangerine hybrids
Vakhtang Kobalia
Academic doctor of agriculture, Professor, Akaki Tsereteli State University, Kutaisi,
Georgia

Abstract
Keywords: Selection, tangerine, hybrids, variety, quality of the fruit
Today the main non-competitive citrus crop in our country is tangerine. More than 90% of

citrus fruits come from tangerines in Georgia. More than 31,000 tonnes of tangerine fruit were
exported from the country in 2019 and it is growing annually. The market demand is even higher.



To further increase mandarin production it is necessary to create intensive type gardens. As the
tangerine fruit crop grows, it is important to increase their shelf life (period) to supply the world
with tangerine products and consequently export income to a country for a longer period than the
current 2-3 months. It is also relevant to produce products with high taste properties. Therefore, it
is necessary to have high-yielding, premature, good quality fruit, frost-resistant and pest-resistant,
compact growth varieties, both local and imported. In tangerine culture, one of the most effective
selective methods for obtaining varieties is both recent and distant hybridization.

In order to obtain forms of early tangerine various combinations were conducted in 2005-
2009. From the numerous hybrid materials, followed by 9 prospective hybrids according to
morphological correlation. This article presents the data obtained from the evaluation of the
qualitative indicators of the fruits of these forms in 2017-1019.

Observations have shown that the most delicate skin from the fruits of the study plants was
found among the fruits of hybrid 09267-7. The productivity of test plants during the experiment
varies on average from 23.8 kg to 33,8 kg. Only two hybrids (## 06574-3, 09547/2) fall below
27.8 kg, similar to the control tangerine. The most prominent hybrids in the observation period are
the following hybrids ## 09267-7 - 33.8 kg, 0925/27 - 32.8 kg and 0729-34 -31.1 kg. Productivity
observation has also shown that it is highly dependent on the parent form, namely with the father
component being hybrid # 05345a and # 0526/56 with high and regular yields.

The fruit mass of the study plants varies on average from 71.6 grams to 138.3 grams. The
average mass of hybrid fruits ##0967-25, 0756/11 is 1.7 times greater than the control.
Observation has shown that most large-scale forms are obtained from the parent component of the
mandarin and grapefruit mix with hybrid 05345a. Other major forms include hybrids ## 06574-3
(99,0 g) and 05678-4 (97,9 g).

Biochemical analysis of our study plants shows that dry matter content in hybrids varies
between 8.9% and 12,1%. The hybrid with the highest content is # 06574-3 - 12.1%, followed by
hybrids ##0729-34, 0756/11, and 0967-25 - 11.8-11.0%. The worst in this respect is the hybrid #
0976/234 - 9.5%. As for tangerine Adreula-its three-year average figure is 9.7%.

Of the hybrids tested, the highest sugar content was identified in the hybrids - ##09267-7,
0925/27, 05678-4 and 0967-25. The sugar content in their fruits ranges from 10,16% to 9,32%.
Low data on control rate (7.48%) has only 1 hybrids - #06574-3 (6,68%).

Acidity in the fruits of the tested plants ranges between 1.95% and 0.93% (control 1.22%).
The highest rate was observed for distant hybrids with the participation of Trifoliata - ##09547/2
(1,95%), 06574-3 (1,68%) and Mandarin Unshui hybrids - #0729-34 (1,67%). The low acidity is
characterized by plants obtained in combination with early hybrid of tangerine Adreula #05345a -
0,93-0,95%%.

The taste of citrus fruits also depends on the ratio of sugars and acids. The most best ratio of
sugar and acid in the fruits of the study plants has the following hybrids: ## 0967-25, 0756/11,
09267-7, 05678-4 — coefficient 10.0-9,3. The coefficient indicated in the control fruits is 6.1.

Based on the above we can conclude that hybrids are much more valuable than the control
plant due to the pathological and biochemical characteristics of the fruits ## 05678-4, 0967-25,
09267-7. The hybrids ##09267-7, 0925/27, 0967-25, are distinguished by their yield and size. In
view of all the indices studied, hybrid #09267-7 are the most interesting as a starting material for
the quality of tangerine fruit.
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Study of Physico-Mechanical and Agro-Chemical Indicators of the Soil
in Khobi Municipality for Laurel Outspread

Nino Kelenjeridze

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

Nino Avalishvili

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

The grant project under the initiation of the USAID Agriculture Program - "Laboratory Tests for the
Laurel Culture Sector" was carried out by the Faculty of Agriculture, Akaki Tsereteli State University. The
project implied lab studies for the laurel culture sector throughout Georgia. The article deals with the
researches/tests conducted on three different types of soils in Khobi Municipality, Samegrelo Region. The
mechanical, physico-chemical, and agrochemical parameters of the soil were determined.

Keywords: Laurel Outspread; Laboratory Test; soil; Physico- Mechanical analyses;

Dependence of laurel culture to/on agro-climatic factors:

The optimal temperature of development: 25-300 C
Optimal humidity of air: 60-75%

Optimal humidity of soil: 40-50%

The optimal reaction of soil area, pH: 6.5-7.5
Distribution area above the sea level: 30-700 meters.
Total of active (Needed) temperature: 500-35000 C.
Minimum of critical temperature: -150 C

Maximum of critical temperature: 400 C

AN NE NN N NN

Laurel industrial (Demonstration area) plantation is in Khobi municipality in the village
Kheta on 100ha area and in the village Forsa — 2ha.

Soil samples were taken from 3 different types of soil in the villages of Khobi municipality:
Nojikhevi, Kheta, and Pirveli Khorga.

Soil samples at different depths were taken for Physico- Mechanical and Agro-Chemical
analyses foreseeing the diversity of soil.

Research Methodology:

1. Determining humus by the Turin method;

2. Determining pH by a potentiometer (pH meter) in water and chlorine suspension;

3. Determining exchanging and hydrolytic acidity by Kapen method;

4. Determining the total of absorbed bases by the Kapen method and calculating the quality
of saturation with the bases.

5. Determining the flexible forms of N, P, K according to Ginsburg, Schlog, and Wolfius.



The study results are represented in Table Ne 1.

The soil in the village of Nijikhevi is moderately loamy by a mechanical composition, the
total of absorbed bases is low, the reaction of the area is acidic, the content of humus and nutrients
is low.

The following data is observed in the village of Kheta: Absorbed bases are optimal,
hummus, hydrolyzed nitrogen and the consistency of exchanging potassium is medium/average, the
content of a flexible/mobile phosphorus is high, the reaction is neutral.

As for the village of Pirveli Khorga, the soil by a mechanical composition is light clay,
humus content is medium, the area reaction is weakly acidic, the content of basic nutrient elements
is low.

Gained results:

The outspread soils with their physicomechanical and agrochemical indicators are acceptable
for arranging industrial plantations of laurel.

There are recommended the following activities for the soil with acid reaction area: liming,
cultivation of heavy loamy soils, deep plowing, and increasing soil fertility (Fertilizer application,
sowing of cider).

Resource:
1. http://agropedia.ge/news/304
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Species’ Composition of Dialeurodes Citri Ashm and
Distribution in Georgia

Giorgi lakobashvili
Ph.D. student, Deputy Head of the National Food Agency, Thilisi, Georgia

Agrobiocenosis of citriculture (Citrus plants) has been wide-spread in Western Georgia for more than
100 years. Citrus and other subtropical plants was imported by A.N. Krasnov from East Asia (V. V. Petrov
1976) in 1912. Citrus seedlings were mainly imported from China and Japan. Wreckers have Asian origin. In
recent years, three new quarantine species of whiteflies have been identified in citrus plants in Georgia,
namely: Aleurocanthus woglumi, Aleurocanthus spiniferous and Aleurothrixus floccosus.

Citrus Aleurocanthus Woglumi, Aleurocanthus spiniferous and Aleurothrixus floccosus are new

quarantine wreckers in Georgia. The research was conducted in Western Georgia with the purpose of
investigating the distribution of pests in citrus agrocoenosis: Tangerine, lemon and orange throughout the
year.
According to the results of literature review, it is apparent that just one type of whitefly is studied from many
other species (distribution, plant nutrition, biology, harmfulness etc.) in all countries. Nothing has been
reported about their complex harmfulness. The development of three types of citrus whiteflies simultaneously
was first mentioned (Georgia, World) with the help of the performed research.

The study was performed in 22 municipalities. The samples were taken from 52 trial (earth plot)
areas. The names of the plants were screened instantly — Citrus Aleurocanthus woglumi (weak, medium,
strong). The research was implemented in the period of October 18-23, 2018.

Citrus Aleurocanthus woglumi was found in the following locations: in Chakvi 95m above the sea
level, the pest was (Imago) a nymph about 1, 2, 3 years old. Eggs and puparium, the density of the location
were equal to 50%. The pest was fed by lemons, oranges, apples, pears and persimmons; but not tangerine .
The intensity of pest diseases varied from host to host.

Tangerine is the optimal feeder for Aleurocanthus woglumi, where the damage intensity is 50%.

The intensity of harmfulness by Aleurocanthus woglumi was less (about 25%) in tangerine orchards
in the area of 92m above the sea level. In the first location the plants were thick and the level of aeration was
low. The mentioned demonstration area belongs to Mechkhere Gorgadze, which is located at 30m above the
sea level, where the intensity of damage was 25%.

The intensity of tangerine damage in the village of Khala was high (50%) in  both locations: 71m
and 73m above the sea level in the citrus nursery of Chakvi (16m above the sea level). The intensity of
harmfulness to lemons was 10% on a trifoliate 10% and 25 tangerines, but the intensity of damage  (154m
above the sea level; 120 m; 73 m) to tangerines was 10% in Tsikhisdziri.

The intensity of damage by Blackflies (14m above the sea level) in Batumi Botanical Garden was high
(50%) to lemons, tangerines, oranges and trifoliates, when 79m (25%) above the sea level.

According to the research data, from the 25 locations inspected, only 12 were observed
(Harmfulness/damages of whiteflies: Aleurocanthus woglumi, Aleurocanthus spiniferous and Aleurothrixus
floccosus)

Keywords: Aleurocanthus Woglumi, Aleurocanthus Spiniferus, Aleurothrixus Floccosus Distribution,
Georgia

Phytophagous species of foreign insects are constantly noticed (Invasion) in the territory of
Georgia and the whole world. Most of them belong to plants that originate from Eastern Asia, the
invasion of which is closely related to the perennial introduction of fruit, citrus and ornamental
subtropical cultures in Georgia.

Agrobiocenosis of citriculture dates back more than 100 years in Western Georgia. There
were imported citrus and other subtropical plants by A.N.Krasnov from East Asia (V. V. Petrov



1976) in 1912. Citrus seedlings were mainly imported from China and Japan and their main pests
are of Asian origin.

Viticulture is one of the leading fields of agriculture in Georgia, they are damaged by many
pests, therefore the loss is huge.

Research Methodology

Citrus Aleurocanthus woglumi, Aleurocanthus spiniferous and Aleurothrixus floccosus are
new quarantine pests in Georgia. The research of studying the coverage zone of wreckers (Spread)
was conducted in Western Georgia (i n citrus agrocenosis: tangerine, lemon and orange).

The study was undertaken in demonstration areas or farms. Particular attention was paid to
the age of the plants and their location at the sea level. 10-15% of the plants located on the diagonal
of the plot were investigated during the research. Samples of plant leaves (newer shoots) were
taken from three tiers on four expositions.

The intensity of citrus whiteflies damage was modified by Drakhovskaya (/IpaxoBckas
1961) formula:

Fax 100
P=—r—
4p
Where P - damage intensity in %
a - Damage % multiplied by the number of plants
b - Number of plants removed
¥ - The sum
4 — Higher % of damage
There was used the following plant damage scale:
0 - Healthy plants
1 - 10% of the vegetative mass is damaged
2 - 10 - 25% of vegetative mass damaged
3 - 25 - 50% of the vegetative mass damaged
4 - 50-75% of the vegetative mass is damaged.

The demonstration areas were selected in Kobuleti municipality to study the harmfulness and
bio-ecology of citrus whiteflies - Aleurocanthus woglumi, Aleurocanthus spiniferous and
Aleurothrixus floccosus.

Agrobiosenosis of citriculture in western Georgia counts more than 100 years. They were
imported as citrus and other subtropical cultures from East Asia by A.N.Krasnov (V.V. Petrov,
1976) in 1912,

Citrus seedlings were mainly imported to Georgia from China and Japan;  and their main
pests, including whiteflies, are of Asian origin. In total, there are 4 species of whiteflies mentioned
in citrus orchards in Georgia.

Identification:

Name: Dialeurodes citri ~ Ashm

Synonym ;Aleurodes citri Ashmead, Dialeurodes aurantii Mask. Dialeurodes Eugenia . Mask
Taxonomic position: Insecta, Homoptera, Aleurodidae

Name: Dialeurodes citri Ashm 3o&®mbemgzsbms BOMsmgmEs, TUTpycoBas 6eT0KPhIIKa
This type is well investigated in Georgia



Some Citrus whiteflies were noticed in 2018 during the research

PhotosN1 Aleurocanthus woglumi

In recent years, three new quarantine species of whiteflies have been identified in citrus ¢
ultures in Georgia, namely: Aleurocanthus woglumi,  Aleurocanthus spiniferous  and
Aleurothrixus floccosus.

Aleurocanthus woglumi
Identification:
Name: Aleurocanthus woglumi Ashby
Synonym: Aleurocanthus punjabensis Corbett
Taxonomic position: Insecta: Homoptera: Aleurodidae
Name: Aleurocanthus woglumi go@&®mimgebms 8530 GOMsmgmGs:  Uepras uurpycoas

OCIJIOKPBLIKA;

Nomenclature.: Aleirocanthus Husaini main taxon

A woglumi in a diapason in which it was thought as a separate types or a synonym, A
.woglumi (Martin. 1985).

Code: ALECWO

Al inthelist N 103

EU attachment: I1lI/Al as ,,Aleurocanthus spp,,

PhotoN2 Aleurocanthus spiniferous



Aleurocanthus spiniferus

Name: Aleurocanthus spiniferus (Quaintance, 1903)

Synonym: Aleurodes citricola Newstead, 1911 Aleurocanthus rosae Siingh, 1931

Taxonomic position: Insecta: Homoptera: Aleyrodidae

Name: Aleurocanthus spiniferus go@®bmgsboms 9300560 gOMsmgm®s, I'opHas uroapyaTas

OeIOKPBLIKa,
Code: ALECSN, EPPO Al in the list N186,EU # of Annex: II/Al, as ,,Aleurocanthus spp‘
o9 TTraen e

Aleurothrixus floccosus

Identification:

Name: Aleurothrixus floccosus Maskeii, 1895

Synonyms: Aleurothrixus horridus(Hempel)Quaintance & Baker, 1914

Aleurothrixus Howard (Quaintance) Quaintance & Baker, 1914

Aleyrodes horridus Hempel,1899 Aleurodes Howard (Quaintance)

Taxonomic position: Insecta: Homoptera: Aleyrodidae

Name: Aleurothrixus floccosus, dserols gOhmsmgots wooly whitefly, mepcrsHas 6emoxpbiika
EPPO Code: ALTHFL Alweurothrixus floccosus

Photo N 4 Aleurothrixus floccosus



The directory of types/species of citrus whiteflies was prepared in the frames of the
research for the first time in Georgia.

According to the study data, only  one type of whitefly  (d istribution, plant nutrition,
biology, harmfulness etc.) is studied in all countries. We don’t find any research about
their complex damage effect. The development of 3 types of whiteflies simultaneously was studied
according to the research (Firstly, in Georgia and in the world).

Photo N 5 Flying of adult phase citrus Aleurocanthus woglumi, Aleurocanthus spiniferus and
Aleurothrixus floccosus (October 23, 2018, Kobuleti)

The directory of whitefly types/species in citrculture in Georgia

Citrus seedlings are damaged/infected by four quarantine species of whiteflies in Western
Georgia. A simple of a table presented below is the illustration:

1l.a.Adult phase of whiteflies (imago) with white or white and dark spots on the wings.
Nymphal stages (phases) are difficult to notice.

1.b. The adult phase of the whitefly (imago) is blue, the eggs are spirally located on the
underside of the young leaf, the nymphs and puparium are black, with studs. Aleurocanthus
woglumii.

2.a. The adult phase of the whitefly (imago) is completely white, no spots are observed on
the wings, the nymphs and puparium are light yellow, the eggs are located chaotically on the
underside of the young leaf. Dialeurodes citri.

2.b. The adult phase of the whitefly (imago) is bluish-gray in color with light spots on the
wings, the eggs are located chaotically on the underside of the young leaf Aleurocanthus
spiniferous.

2.c. The adult phase of the whitefly (Imago) is completely white, the nymphs and puparium
are black, with a broad white ridge around them, the eggs are arranged in a circle on the underside
of the leaf ........ Aleurothrixus floccose.

Aleurocanthus woglumi, Aleurocanthus spiniferous and Aleurothrixus floccosus
distribution/spread in Western Georgia

The study/survey was conducted in 22 districts, the samples were taken from 52 earth plot
areas. The name of the plant was recorded (visually) instantly -citrus blackflies (Weak, medium,
strong). The survey was conducted on  18-23 of October 2018.

10



District/region GPS Citrus Quality of Sea Plant
Wreckers diffusion Level
2 3 4 5 6 7
Sarphi N 41°31'19,8" _ _ 106 Tangerine
E 41°3313,0"
N 41°31'16,1" | Citrus Black | Unit 91 Tangerine
E41°33'13,07"
N 41°31'18,1" Citrus Black | Unit 79 Tangerine
E 41°33'7,9"
N 41°31'21,6" | Citrus Black | Unit 63 Tangerine
E 41°33'4,1"
N 41°31'18,9" | Citrus Black | Unit 37 Tangerine
E 41°33'0,23"
Gonio N 41°31'18,9" Citrus Black | Unit 15 Tangerine
(Kvariati) E 41933'0,23"
N 41°31'18,9" Citrus Black | Unit 10 Tangerine
E 41°33'0,23"
N 41°31'18,9" | Citrus Black | Unit 11 Tangerine
E 41°33'0,23"
Khelvachauri N 41°35'54™" - Unit 17 Tangerine
E41°36'7,6"
Khelvachauri N 41°34'36" Wool Unit
(Jarnali) E 41°37'32" 19 Tangerine
Khelvachauri N 41°34'23,3" _ _ 21 Tangerine
(Tkhilnara) E 41°38'17.4"
N 41°33'457" Wool Unit 35 Tangerine
E41°39'6,9"
N 41°33'452" Wool Unit 37 Tangerine
E 41°40'0,7"
N 41°34'35,8" Wool Unit 23 Tangerine
E 41°39'54 4"
N 41°35'0,1" Wool Unit 21 Tangerine
E 41°39'50,4"
N 41°38'59,7" Wool Unit Tangerine
E 41°42'9,2" 42
Kobuleti N 41°34'36" Black  and | Strong 95 Lemon,
(Chakva, E 41°37'32" thorny Wool | >50% Apple, Pear,
Achkva) Persimmon,
UpeniKki Tangerine
N 41°34'36" Black thorny | Average
E 41°37'32" Wool 25% 92 Tangerine
Gorgadzeebi N 41°34'36" Black thorny | Average 30 Tangerine
E 41°37'32" Wool 25%
Khala N 41°34'36" Black thorny Strong
E 41°37'32" Wool >50% 171 Tangerine
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1 2 3 4 5 6 7

N 41°34'36" Black Thorny Strong
EO 41°37'32" Wool >50% 73 Tangerine

9 | Chaisubani N 41° 42' 26.7 " | Black Thorny | Average 30 Tangerine
E41°46'22,7" Wool 25%
N 41°42' 285" Black Thorny | Average 30 Tangerine
E41°45'58,6" Wool 25%

10 | Agro service N 41°42'33.6" Black Thorny | Average 8 Tangerine
E 41°43'58" Wool 25%

11 | Chakvi Citrus | N 41°42'28,6" Black Thorny | 10-25% 16 Tangerine
Nursery E 41°44'8,9" Wool Lemon

Poncirus
trifoliata
12 | Tsikhisdziri N 41°44'57,3" Black Thorny | 10% 154 Tangerine
E 41°45'35,7" Wool
N 41°46'22,2" Black Thorny | 10% 120 Tangerine
E 41°46'26,4" Wool
N 41°46'19,5" Black Thorny | Unit 87 Tangerine
E 41°46'454" Wool

13 | Bobokvati N 41°46'6,5" Wool Unit 136 Tangerine
E 41°48'8,6"

14 | Natanebi N 41°56'38,6" Wool Unit 37 Tangerine
E 41°48'454"
N 41°56'58,8" - - 37 Tangerine
E 41°48'55,6"

15 | Ureki N 41°57'15,5" Aleurothrixus | 10% 14 Tangerine
E 41°46'39,5" floccosus
N 41°59'88,4" Wool Unit 19 Tangerine
E 41°47'0,6"

16 | Laituri N 41°54'34,3" Wool Unit 196 Tangerine
E 41°54'59,9"
N 41°54'46,4" Wool Unit 82 Tangerine
E 41°54' 40"

17 | Naruja N 41°54'41,5" Wool _ 122 Tangerine
E 41°57'1,7"
N 41°54'182" Wool B 57 Tangerine
E 41°57'25,9"

18 | Batumi N 41°41'41,9" Black thorny | Average 79 Tangerine
Botanical E 41°42'35,6" Wool <25% Lemon
Garden Poncirus

trifoliata
N 41°42'19,6" Black thorny | Strong 14 Tangerine
E 41°43'19,7" Wool >50%
N 41°942'23,7" _ _ 7 Tangerine
E 41°43'14,8"
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1 2 3 4 5 6 7
19 | Senaki, village | N 42°18'34,8" Black  and | Strong 38 Tangerine
Shkhefi E 42°05'37,4" thorny Calla | >50%
palustris
N 42°16'40,2" _ _ 45 Tangerine
E 42°05'38,5"
N 42°16'50" _ _ 47 Tangerine
E 42°05'58,8"
N 42°16'40,2" _ _ 39 Tangerine
E 42°05'55,7"
N 42°16'25,8" _ B 46 Tangerine
E 42°03'07,9"
N 42°16'27,3" _ B 58 Tangerine
E 42°02'59,7"
20 | Khobi, village | N 42°14'57,8" _ _ 7 Tangerine
Akhalsofeli E 41°51'20,9"
21 | Pirveli Maisi N 42°20'46,4" _ B 18 Tangerine
E 41°51'16,4"
N 42°22'0,05" _ B 15 Tangerine
E 41°49'37,7"
22 | Zugdidi N 42029'16,9" _ _ 92 Tangerine
E 41°51'36,8"
N 42°30'33,1" _ _ 104 Tangerine
E 41°50'52,3"
N 42°30'52,3" B B 108 Tangerine
E 41°50'59,7"

Citrus blackflies were found in the following locations: in Chakvi 95m above the sea level,
the pest was Imago nymphs about 1, 2 and 3 years old. Eggs and puparium, the density of the
settlement was  equal to 50%. The pest except for tangerine was fed on lemons, oranges, apples,
pears and persimmons. The intensity of pest infestation varied from host to host.

Tangerine, in our case, is the optimal feeder for blackflies and the damage intensity is 50%.
In tangerine orchards at locations 92m above the sea level, the intensity of blackfly damage was
less, about 25%. It should be noted that, compared to the first location, where planting was frequent
and the level of aeration was low, this planting was the plot of Mechkhere Gorgadze, located 30m
above the sea level and the intensity of damage was 25%.

The intensity of tangerine damage in the village of Khala was high (50%) at both 71m and
73m above sea level. The intensity of damage was 10% for lemon, 10% for trifoliata, and 25% for
mandarin in Chakvi citrus nursery (16m above the sea level). In Tsikhisdziri areas (154m above
the sea level; 120m; 73m) tangerines were just 10%.

The intensity of damage by Aleurocanthus woglumi (14m above sea level) was high (50%)
on lemon, tangerine, orange and  trifoliate, 79m (25%) above  sea level in Batumi Botanical
Garden.

Based on the above-presented data, it appears that out of 25 locations inspected, only 12
were mentioned/covered to have citrus Aleurocanthus woglumi, Aleurocanthus spiniferous and
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Aleurothrixus floccosus.
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13.
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15.
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18.

19.

20.

21.
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Mineral - Amethyst with Universal Properties

Nino Avalishvili
Candidate of Agricultural Sciences, Associate Professor, Akaki Tsereteli State University,
Kutaisi, Georgia

Gems and chromatic stones are masterpieces of nature. Luxury goods/things for centuries
were attainable only for high-rank society members. Nowadays, gemstones are used not only in
jewelry but also in many directions/fields of science and technics. One of the valuable gems is
Amethyst.

This mineral is universal, frees a person from aggression, and controls his/her emotions.
According to therapists, amethyst boosts metabolism and the immune system. It can relieve
headaches and migraines. It is good for getting rid of addictions. It can strengthen the endocrine
system. It is believed that amethyst improves blood circulation and is good for speech problems.

Keywords: Amethyst, Mineral, Jewelry, Quartz

Amethyst is a variety of bluish-pink or reddish-purple quartz. Its chemical composition is
Si02, density 7. A transparent amethyst is a semi gemstone. In nature, it is found in the form of
crystal items. The color of the stone depends on the content of iron impurities. At high 200° C
temperature, the mineral loses its color, but after cooling, it gets its color back, at high 300-500° C
temperature the mineral remains colorless even after cooling. At a temperature above 500°C,
amethyst gets sharp yellow color and turns into citrine.

The Ural Amethyst retains its original style while artificial lightning, the others are colorless,
therefore it is known worldwide. The dark violet variety of the Ural with a hint of red color is
valued almost as a first-class gemstone.

Despite the amethyst color gamut, the benchmark of its color is 80% violet and 20% blue.
The green color of the mineral is the most rarely found only in Brazil. Better are the optical
properties, more is the demand. Black Amethyst is rare that is found in Uruguay. It is known for its
healing properties and is believed that relieves negative energy. Amethyst is also used against
electromagnetic radiation like any other member of the quartz family.

Amethyst is a hydrothermal mineral. It is found in a void in the form of druids as brush-
shaped bodies. Crystals are often attached to walls of voids or quartz crystals.



Except for the Ural, the Amethyst is found in the Baikal region, Crimea, Central Asia, etc.
As a gemstone for artworks, it is spread from the 18th century. Brazil is the first in the world to
extract. It has been known and used in Georgia since ancient times. In particular, the Georgian
State Museum preserves a gold necklace from antiquity, which was found in Mtskheta and is
decorated with the head of a ram made by amethyst.

According to the ancient Greeks, Amethyst protected people from drunkenness. The name of
the mineral “Amethyst" means "Do not get drunk". It was believed that the owner of the mineral
didn’t get drunk.

Amethyst is used to make all types of jewelry. A low-quality mineral is used in the technique
instead of a rhinestone.

This mineral is universal, frees a person from aggression, and controls his/her emotions.
According to therapists, amethyst boosts metabolism and the immune system. It can relieve
headaches and migraines. It is good for getting rid of addictions. It can strengthen the endocrine
system. It is believed that amethyst improves blood circulation and is good for speech problems.



In recent years the directions of using gems and technical stones have gradually expanded,
nowadays many fields and sectors have their requirements not only for the beauty of gems but also
for their special physical properties.
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Laboratory Studies for Spreading Laurel in Abasha Municipality

Neli Kelenjeridze

Candidate of Agricultural Sciences, Akaki Tsereteli State University, Kutaisi, Georgia.
Natalia Santeladze

Academic Doctor of Agrarian Sciences, Akaki Tsereteli State University, Kutaisi, Georgia.

The grant project under the USAID Agriculture Program - “Laboratory Tests for the Laurel Culture
Sector” was implemented by Akaki Tsereteli State University. The project implied the lab studies for the Laurel
culture sector throughout Georgia. The article deals with the soil research on different soil types and wrecker-
diseases of Laurel in Abasha Municipality, Samegrelo region.

Keywords: Laurel Culture; soil; agrochemical analyses; wrecker-diseases.

There are no industrial laurel plantations in Abasha Municipality, they are spread only on
homestead plots.

Soil samples at different depths were taken for physicomechanical and agrochemical
analyses implying the diversity of colors. The results are presented in Table Nel.

The samples were taken from 2 different soil cover in the villages of Tskemi and Norio, in
Abasha municipality.

The Lab study results (Village -Tskemi) show that the soil with mechanical consistency is
heavy loamy, the total of the absorbed bases is optimal, the humus content is medium, the area
reaction is weakly acidic, the hydrolyzed nitrogen, flexible phosphorus, and the content of
exchanging potassium in lower.

The area reaction is neutral in the case of the village Norio, the humus content is medium,
the hydrolyzed nitrogen and potassium content is low, and the flexible phosphorus structure is
medium.

The pests and diseases that proliferated on Laurel culture were investigated.

The samples (Vegetative organs) were examined both visually and under a microscope.
Morphological signs and disbalance were emphasized as well.

6 diseases and 5 pests were revealed on (Experimental) samples

-Capnodiales Sooty Molds
-Gloesporium nobilie Sacc.
-Macrosporium nobile Vize
-Alternaria nobilis Vize

-Venturia nobillis Sacc.

-Phoma laurella Sacc.
-Cercospora unicolor Sacc.et.Penz
-Ceroplastes japonicus Green
-Chillopuvlinaria aurantii
-Lepidosaphes gloverii



-Trioza alacris Flor
Physico- Mechanical and Agro-Chemical Analyze of Soil (Abasha Municipality)

Table Ne 1.
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1 | Abasha, 0-20 |54 |6,7 (24,0 (8,0 (13,4 |32,0 |23,0 |0,2 |29,8 |3,3 |- 52,0
village
Tskemi 20-40 |52 (6,6 (20,0 |7,0 (95 (30,8 [230 (0,2 29,8 |2,1 |- 52,0
2 Abasha, 0-20 |- 6,8 [3,8 50 (11,7 |36,0 |7,6 |- 43,4 146 (2,1 |42,0
village Norio
20-40 |- 6,9 |32 8,0 (7,8 |350 (80 |- 39,8 13,3 |2,5 |46,0

Leaves damaged by spiders and rodents were also noticed, although the diagnosing the types
of pests could not be identified because there were not observed wreckers on leaves during the
experiment.

Gained results:

1. The soil spread in (characteristic) Samegrelo with its physicomechanical and agrochemical
indicators are adaptable for laurel culture. The following activities must be organized on soils of
acid area reaction: liming, cultivation of heavy loamy soils, deep plowing, and increasing soil
fertility (Fertilizer application, sowing of cider).

2. The dominant diseases of laurel culture in Abasha Municipality are: Colletotrichum Lauri,
Capnodiales Sooty Molds, and Cercospora unicolor Sacc. et. Penz. The most frequently spread
pests are Ceroplastes japonicus Green and Laurel Psylla. The noted wreckers are not under
quarantine spreading risk and they can be eliminated by establishing appropriate integrated
activities (Implying agro reules). Infected samples of laurel examined in the lab for the
diagnosis of pests and diseases are disaffiliated to phytopathological standards.
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Abstract
Keywords: Alfalfa, hay, mowing, yield.

The main source of getting cheap livestock products is the creation of a base of a local food.
Generally, imported products are expensive, which increases the cost of products and consequently,
the price of gained products.

Yellow Alfalfa is one of the ways of solution, it is compatible with the climatic conditions of
Samtredia municipality and would give a high yield in 3-4 years. Yellow alfalfa is winter and
drought-resistant that endures the dryness of the soil. Callus bacteria inhabited on a root system
produce a fixation of atmospheric nitrogen and transfering in a form that is adaptable for a plant.

The experiment was conducted in the village of laneti, Samtredia municipality.

Fall and Spring sowing intervals/timelines were tested. The test covered (According to the
timeline) 8 variants with 4-4 repetitions (Parts). The area of a sub-unit was 50mz2,

The demonstration area covered 8 x 4 x 50 = 1600m2. The fall term - 5 x 4 x 50 = 1000m?2.
The spring term - 3 x 4 x 50 = 600 m2.

Alfalfa grows very slowly after springing up, it is oppressed by weeds, therefore the crop is
sparse, The demonstration area was cleaned from weeds. Deep plowing of the soil was carried out.
The soil with harrowed before sowing. Phosphorus P300 and K150 were carried in before tillage.
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Feeding was performed with ammonium nitrate after each mowing. The crop was harrowing after
fertilizing.

The data about the crop was recorded according to divisions and pruning. Mowing took place
3 times. The average (Two-year) fall and spring alfalfa yield (According to sowing dates) was
calculated. The data is given in Table N 1.

Table:N1
The Quantity of Fall and Spring Alfalfa Yield According to Timeline
(Two years, average)

N Sowing | The quantity of Alfalfa raw material The quality of Alfalfa dry material on
period | on variants variants
kg Unit/ha kg Unit/ha

1 15.09 1834,2 917,2 367,9 183,9
2. 30.09 1762,5 881 353,5 176,7
3 15.10 1990,2 995 398,1 199
4. 30.10 2082,5 1041 411,5 205,7
5. 15.11 2108 1054 421,6 210,7
6. 15.03 1738 868.,5 347,5 173,7
7. 30.03 1423 690 282 141
8. 15.05 914,7 711 283,9 141,9

The average of fall sowing dates (Two -year) is higher compared to a spring data, which can be
explained by the fact that the spring sowing dates in the first year in comparison with fall sowing
dates were lower.

The economic indicators of the experiment were calculated. See. Table N 2

There is calculated the selling price of 1 unit of hay: the cost after realization, the expenses per
1 ha, the cost of production, the profit, and the level of profitability.

The selling price of 1 kg. hay is 30 tetri, 30 Gel per 1 unit, the amount got from the sale is
equal to the value of one unit multiplied to the quantity of the yield.

Costs include the cost of seed material, soil plowing, mulching, sowing, fertilizing, mowing,
and other activities.

The cost of production is equal to the quantity gained after realization and subdivided into
expenses. Profit is equal to the gained cost after realization and minus expenses. The level of
profitability is equal to the profit divided by expenses and multiplied by 100.

The following can be concluded based on two -year experiment:

There are favorable soil-climatic conditions for growing alfalfa in Samtredia municipality.

Alfalfa sowing is the basis of gaining a cheap local food in Samtredia municipality, which is
confirmed by the economic indicators of the experiment. Profit varies from 2430 to 4530 GEL
according to the sowing dates. The profitability level is from 135% to -251.6%.

The exploitation period of Alfalfa is 3-4 years, the intensity of nutrient accumulation will
increase even more and the alluvial soils will be highly fertile, which will be useful for any
perennial cr
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Economic Indicators of the Experiment

Table N2
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1 15.09 184 30 5520 1800 3,0 3720 206
2. | 30.09 177 30 5310 1800 2,95 3510 | 195
3 15.10 199 30 5970 1800 3,31 4170 | 231,6
4. | 3010 | 206 30 6180 1800 3,43 4380 | 2433
5 | 1511 211 30 6330 1800 3,51 4530 | 251,6
6. 15.03 174 30 5220 1800 2,9 3420 290
7. | 30.03 141 30 4230 1800 2,35 2430 | 135
8. | 15.06 | 1419 30 4257 1800 2,36 2457 | 136,5
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Abstract
Keywords: Fungi, Fruit body, Food, Adventive

The work represents bio-ecological peculiarities of fruit body fungi that grow in Kutaisi
Botanical garden and its surroundings and is used for food. The monitoring was carried out and
according to it,typical structure of botanical families of fruit body fungi spread in the garden was
identified. There are such species of fungi that grow only in summer and autumn, but there are
some, which are not typical for this region, thus they are adventive. Endemics are rare among
fungi.

There are different species of fungi in Georgia, among them about 250 are used for food, and
30 are poisonous. Population uses only 40 types of fungi. Eatable fungi are much more in the West
of Georgia than in the East.

Twelve botanical families with 37 genus and types of fruit body and hooded fungi have been
identified in Kutaisi Botanical Garden. Seven families and genus of fruit body and medicinal fungi;
poisonous fungi with three families and six genus, six genus of eatable fungi double.

The aim of our research was to study eatable fruit body fungi naturally spread and grown
together with herbaceous plants in Kutaisi botanical garden. There are seven botanical families of
fruit body fungi: Agaricaceae Chevall, Centhrellaceae J.Schrot. Fistulinaceae Lotsy.
Fomitopsidaceae Julich, Mozchellaceae Rchb,Pleurataceae Kuhner. Polliporaceae Fr. ex Corda.
The following seven species are: Fistulina hepatica (schaeff) Wich., Morchella esculanta (L). Pars.
Pleurotus ostreatus (Jacq).P.Kumm. Ceroioporus squamosum (Huds.) Quel. Centarellus ciberus Fr.

Protein matter in Eatable fruit body fungi is more than in other products (as vegetables) and
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is closer to food of animal origin. Fungi of high protein are Ceroioporus squamosum (Huds.) Quel.
Centarellus ciberus Fr. Fistulina hepatica (schaeff) Wich. Pleurotus ostreatus. Collection of
assortment of eatable fruit body fungi differs according to the regions. Eatable fruit body fungi
differ from each other by calories and protein. Fruit body fungi is extremely useful if we select
them correctly.

In Kutaisi Botanical Garden there are some fruit body fungi that are not typical for this region, they
are: Ceroioporus squamosum (Huds.) Quel, which is adventive.
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Abstract
Keywords: Grapefruit Duncan, Distant Hybridization, Polyembryonia, Gender Seedlings

The article deals with the data reflecting the enrichment of the gene fund of initial
materials required for Grapefruit Duncan selection using distant hybridization and
polyembryony, which are presented on demonstration areas of genetics and selection of
citrus plants (Akaki Tsereteli State University, Scientific- Research Centre, Agrarian
directions).

The experiments in the field of citrus plants' genetics and selection are being carried
out intensively at Akaki Tsereteli State University, Scientific Research Center for Agrarian
Directions. In particular, the most important is the research held in the selection of
Grapefruit Duncan. The target objects are pink and red fruits of Grapefruit Duncan that
participate in the crossbreeding combination from mother plants, while Poncirus trifoliate
and Citrus Ichangensis are selected from father plants. One of the actual challenges in the
selection of citrus fruits is increasing the resistance of frost, and therefore the classical
method of selection - distant hybridization is of main importance.

While distant hybridization, gender and nucellar seedlings of Grapefruit Duncan are
being studied from genetically emergence term to the end of one vegetation period.
Separating gender hybrid seedlings from nucellar seedlings is fairly straightforward, as
parent pairs involved in matching combinations differ in phenotypic traits, namely in shape
and size, stalk wing, the color of young shoots, bot indumentum, and other indicators. The
mentioned signs are phenotypic but at the same time, they can be inherited (It is
hereditary). The seedlings were compared to parent pairs. Frost resistant father plants' signs
are always dominant in distant citrus hybrids, the plants that bear sharp father signs are
considered gender hybrids and are set out separately. The rest of the seedlings of nucellar
origin were divided into two groups: the first group included plants that resembled the
mother plant of Grapefruit Duncan. In the second group, there were combined the
seedlings that bear morphological signs of father plants.

The data of a study shows that the father pollinator does not affect cells and embryos
of nucellar origin alike. The possibility of obtaining nucellar seedlings of hybrid nature
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gained by crossbreeding of grapefruit Ichangensis is greater and in this special case, it is
15.7%. As for the premature trifoliate from the father plants, its impact on the nucellar
cells and consequently on the embryo is weakly expressed, just by 4%.

Conclusion

The part of the seedlings obtained from the nucellar cells (Distant hybridization)
slightly retains the signs of the father plant and is very close to the hybrid nature of the
mother plant. The characteristics of mother plant grapefruit Duncan are dominant in
nucellar properties of hybrid nature and they differ from each other. Hybrids of nucellar
origin, unlike grapefruit Duncan, are characterized by relatively weak growth and a short
vegetation period, relatively higher is frost resistance and early ripeness of the fruit. Such
plants of hybrid nature can be used as the initial resources for further selective activities.
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Pollution of Soil & Its Influence on Human Health
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Abstract
Keywords: Soil, Poisonous chemicals, Radioactive substances, Waste, food chains,
diseases.

Scientific-Technological progress in addition to industrial and agricultural
advancements together create whole lot of issues. Contaminates soils, atmospheric air,
hydrosphere therefore it causes danger to human health. There are various materials that
pollute air such as: pesticides, fertilizers, industrial and household waste, radioactive
substances, heavy metals etc. These are concentrated in environment, food chain process
helps them to interact with living organisms(including humans) in harmful manner and it
causes teratogenic, blastogenic, carcinogenic effects.

Intense impact of technogenesis regarding health of environment and human starts in
1970s. Pesticides are chemical means to protect animals and plants from pests which is
used worldwide including Georgia, where 18-20 types of 1500 tonne pesticides are
annually imported. Pesticides kill more than 10,000 human every year and 40,000 are
poisoned.



Fertilizers are chemical substance, which increases yielding by 50-60%, but they are
dangerous substances for both human life and environment. Chemical substances that are
within these fertilizers infiltrate human bodies through food chain or food products and
they cause disease to methemoglobin, anemia, tumor, reproductive and other organs.

Georgian agriculture used to use hundred tone of chemicals annually, albeit
nowadays agriculture isn't primary interest of farmers therefore it has been reduced by
40%. There are many cases where chemicals mentioned above are exposed out in open and
they harm environment around their vicinity. Georgian soils are also polluted by natural
wastes, which is mixed with industrial and household wastes, they consist of bacterias,
viruses helminths’ eggs, poisonous substances etc. they poison environment and harm
human health, such areas exist in vicinity of Tbilisi, Kutaisi, Rustavi, Poti and their
quantities are in hundred thousands.

Georgia possesses arsenic(As) mines in villages: Lukhumi and Tsani. In above
mentioned villages quantity of arsenic is extremely high, which poses danger to health of
people. Researches prove that 40-50% of population in these villages have cardiovascular,
nervous, gastrointestinal and tumor diseases.

Georgian soils, particularly highways and cities have high quantity of lead
(plumbum/Pb) which is caused by outdated and faulty vehicles and low quality fuel/petrol.
According to data of UNCF (2019) 40% of researched children had high quantity of lead
(Plumbum), latest research shows that high contents of lead (Pb) has been observed in
spices and meats. Georgian soil and air also contains high quantity of radioactive
substances, which originate from different sources albeit most prominent source is wastes
from previous Russian military bases. This has caused increase number in tumor disease,
roughly 10,000 new cases.

Technological progress has paved the way for problems which require to be dealt
with, because existence of humans and earth depends on it. Georgia has active law "On
Protection of Soil" (1994). It has signed and collaborated with Rotterdam Convention "On
Pesticides & Agrochemicals" (1998), Stockholm Convention "On Organic Pollutants" and
other various documents.

Besides above mentioned we consider some other actions necessary, such as:

- Reduced usage of toxic pesticides and fertilizers;

-Making inventory for technical and household wastes, classifying them, and
possible solutions for recycling;

-Systematical measurement of pesticides & toxic substances in food with help of
experts and modern technology;

-Hygienic & sanitary actions for protection and improvement of soil.
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We studied Cotoneaster pyracantha L, which is widely used in wildlife in western Georgia,
to study the physical and chemical properties of wild-growing plant Chitivashala in Georgia, its

total number of phenolic compounds, its composition and antioxidant properties, their medicine.

Keywords: Cotoneaster pyracantha L., extract, phenolic compounds, antioxidant properties,
carotenoids.

Cotoneaster pyracantha L - belongs to the rose family. It is evergreen, sometimes deciduous,
often branched, shrubby, 2-3 m tall, with a maximum of 5 m, with an open trunk and reddish,
burgundy thorny branches. Flowering and young growth allowed, leaves, elliptical or ovate to 2-3
cm long, more or less pointed, even toothed, glossy lightly allowed. The flower is tight, more or
less flufty. The flowers are thin, white or yellowish - red, hardy, with triangular-leaved leaves, red
dusty. Fruits - berry, 5-7 mm in size, color from light red - yellow (which is due to carotenoids),
remain on the plant for a long time, in winter it is not infrequently affected by birds, seeds, slightly
poisonous due to the content of cyanocycosides (pic. 1).

The rest of the fruit and plant do not contain these substances. Flowering in June, the fruits
ripen in September. Propagated vegetatively, by rooting. Distributed in southern Europe, Asia
Minor and the Caucasus. In the seventeenth century it was introduced to Central Europe as well as
North America. It thrives on dry, heavy, sunny soils.

Cotoneaster pyracantha L is included in the Red Book in many countries around the world.
It is advisable to use it for industrial regions as an ornamental plant. Chitivashla tincture is used in
folk medicine for the treatment of acute and chronic gastritis and various diseases of the
gastrointestinal tract. All plant organs are used for treatment [1].

The aim of our study was to study the physical-chemical properties of many common, wild-
growing plants in Georgia, the extraction of phenolic compounds, their composition and
antioxidant properties, their medicinal properties and their use in the food industry.



Antioxidants are a group of different chemicals that have the ability to bind free radicals and
reduce the intensity of oxidative processes in the body, therefore, can neutralize the negative
effects.

Free radicals, these highly active particles, are continuously formed in the living organism as
a result of metabolic processes from oxygen and nitrogen; A strong source of free radicals is a
polluted environment, cigarette smoke, smoked and fast food products. Living organisms have
effective means of combating free radicals - enzyme systems and natural oxidants - free radical
scavengers: a-tocopherol, ascorbic acid, B-carotene, selenium and others. As a result of various
pathogenic processes in the body, the concentration of free radicals can increase dramatically [2].

Pic.1. Cotoneaster pyracantha L

According to their chemical nature, antioxidants (bioanthidanic acids) are broad classes of
compounds: phenols and polyphenols (tocophenols, flavonoids, gallic acid derivatives, etc.),
antioxidant enzymes (superoxide disodium gonadotropin, dexamethasone, glutathione peroxide)
Thioredoxins, etc.), as well as many other substances.

An antioxidant is any substance that, in small concentrations, significantly inhibits or inhibits
its free radical oxidation compared to the substance [3].

Antagonism among antioxidants has been observed with less effective antioxidants during
recovery with highly effective antioxidants. It is also highly effective in oxidizing antioxidants,
with less effective radicals. Antagonism is observed between a-tocopherol and rosemary or caffeic
acids, between catechins and caffeic acid, as well as between caffeic acid and quercetin. Plant
extracts rich in polyphenols show strong antagonism with the oxidation of fats with tocopherols, in
particular, sunflower oil [4, 5].

The introduction of antioxidants into raw materials and finished products ensures that their
shelf life is extended, reduces perishability and, consequently, loss.

Only less toxic substances are used as antioxidants, the introduction of which in food
products in strictly regulated quantities does not adversely affect the human body [6].

Fruits of endemic shrubs of endemic origin were selected for analysis in western Georgia. Its
extractivity, antioxidant activity, total amount of phenolic compounds, their chemical composition,
in particular, flavonoids, catechins and phenolcarbonic acids, are given in Table 1-2. Chitivashla
fruits contain 65% of pulp and 35% of seeds. Only the pulp of the fruit would be examined.



Cotoneaster pyracantha L Fruit extract extract and
Antioxidant activity

Table 1
Antioxidant
. Activity
Cotoneaster pyracantha L pulp | Extractive Substances
% o Dilution
In-% Factor F
Aqueous extract 37,68 68,46 25
Extract 40% ethanol 39,54 63,7 50
Extract 80% ethanol 37,4 56,38 2
Chemical composition of Cotoneaster pyracantha L flu
(Calculated on dry mass, g / kg)
Table 2
Cotoneaster Phenol
pyracantha L Phenolic Flavonoids Catechins .
Carboxylic
pulp compounds acids
Aqueous extract 22.69 15.86 4,56 2,55
Extract 40% ethanol 68.8 37.45 7,85 5,37
Extract 80% ethanol 4528 14.23 6,01 4,05

Table 1-2 shows that 40% of the ethanol extract of Chitivashla is distinguished by both the

quantitative and high antioxidant properties of the extractive substances.

The solubility of phenolic compounds in Cotoneaster pyracantha L flu substances in water
(22.69 g / kg) is lower than in 40-80% solutions of ethanol (68.8 g / kg; 45.28 g / kg). All three
extracts of the phenolic compounds in Chitivashla contain flavonoids, catechins, and
phenolcarbonic acids, respectively, in the following quantities; In aqueous extract - 15.86; 4.56;
2.55; 40% in ethanolic extragenes - 37.45; 7.85; 5.37; 80% in ethanolic extract - 14.23; 6.01; 4.05.

In Cotoneaster pyracantha L pulp, carotenoids were studied - § carotene, lycopene and total
chlorophyll, the results of which are given in Table 3.

Table 3 shows that the total amount of chlorophyll in bird flu is 135.63; B-carotene -
254.11 and lycopene - 91.66.

Determination of carotenoids in Cotoneaster pyracantha flu
(Calculated in mg / 100 g by dry mass)
Table 3

C
Pattern Chl(:) l:'l:};(l)l;ll p Carotene Lycopene

carotenoids in
Cotoneaster 1 Pulp 135,63 254,11 91,66
(Hexane: Acetone)




Thus, we can conclude that chaitivashla is characterized by high extraction, a large number
of phenolic compounds and their antioxidant activity.

Thus, it is desirable and advisable to use it for the preparation of medicinal products, and as
an additive for the enrichment of food products (tea, bread, etc.).
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Abstract
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Study of the physiological peculiarities of yeast cells, manifestation of assimilation and
conversion mechanisms of organic compounds, establishment of growth and multication regulatory
systems are of particular importance for an effective use of progressive technologies for the
production of various brands of wine.

Formation of sparkling wines involves a set of complicated biochemical and physico —
chemical processes the management of which affects the enzyme and chemical composition of
such type wines, biochemical characteristics of the yeasts used where one of the key roles is
attributed to amino acid exchange.

The purporse of the present work was to reveal the possible role of alanine carbon atoms




avialble in the fermentation medium in the synthesis of main yeast and wine components during
secondary alcoholic fermentation under extreme conditions.

The industrial strain of wine yeasts Saccharomyces cerevisiae, var. vini — 39 served as a
fermentation agent. Labelled compound introduced in the blend had 23, 1 MBq radioactivity per
litre wine material. Secondary alcoholic fermentation proceeded, as envisaged by classical
technologies, in hermetically sealed 0, 8 1 bottles at 14 — 16 °C. Analysis of the yeast and wine
components was made as soon as essential fermentation was over, using conventional chemical,
chromatographic and autoradiographic methods. The fermented wine material was released from
carbon dioxide, under high pressure, with a specially constructed device with taps. CO; released
from the bottle was gradually chemically linked with 30 % KOH. Radioactivity of the yeast and
wine components was measured on scintillation spectrometer.

Experimental evidence shows that, 75, 8 % of 1 '*C — alanine introduced in the fermentation
medium is assimilated and converted by yeasts. 1 '*C — alanine is intensively oxidized CO, (50 %).

Study of different aspects of nitrogen metabolism demonstrates that the direct correlative
dependence between amino acids’ assimilation intensity and the need for their incorporation in
protein does not often manifest itself. So that the most readily assimilated amino acids do not
form the most importamt constitruent elements of biomass, which is due to quite a number of
factors. Therefore, often there is a certain diference between the amino acids’ assimilation, i. e.
the need and their fixation and nutrition, when they are used in cell synthesis.

Evidence indicates that as a result of 1 “C — alanine conversion only 4 amino acids
appeared radioactive in the yeast biomass, both in protein and free amino acid’s pool. Among them,
in protein as well as in free amino acids pool it is alanine that is distinguished by its high
radioactivity. In spite of the fact that assimilation of amino acids in the yeasts is related with
decarboxylation and desaminization processes, in our conditions alongside with intensive oxidation
of 1 '*C — alanine there seems to take place its direct assimilation as well, which is noted especially
imtensively in the logarithmic phase of yeast evolvement, when the fermentation medium
represents a full — value nutrition one. Characteristically, similar consistence was also observed in
the results of numerous experiments conducted on Rkatsiteli wine. Apart from the fact that alanine
was one of the major ones among free amino acids during nitrogen assimilation in the vine, it
appeared to be a perfect donor of amino group at the same time.

Most part (97, 5 %) of 1 '*C — alanine assimilation products was found in wine components
by the end of secondary fermentation. Radioactivity is almost equally distributed between the
fractions of wine amino acids and organic acids. Among wine amino acids the principal ones are
glutamic acid and succinic acids. Distribution of radioactivity in the identified organic acids clearly
shows that their synthesis is related to further conversions of pyruvates obtained from alanine, for
which the entire alanine carbon skeleton is used.

While considering the results obtained it is necessary to mention that the compounds
explored by us are assimilated by yeasts during secondary alcoholic fermentation both by the initial
and subsequent generations. It is necessary to bear in mind that the “initial” cell may during
fermentation bud off many times and in accordance with cultivation conditions form from 8 to 40
cells.

From a biochemical point of view it is rather important that both one and several generations
of yeast in the process of secondary fermentation are at different atages of cell cycle development.
At the same time, regulation of biochemical processes conducted by yeasts is strongly dependet on
cultivation conditions and especially on the medium content. At a separate moment of secondary
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alcoholic fermentation the qualitative and quantitave composition of the medium, oxidation —
reduction potential, temperature, enzyme activity alter dynamically. Therefore, the data obtained
must be considered to be a result of the viability of all generations of yeast available in the medium
throughout the entire process of secondary alcoholic fermentation, each period of which is due to
the viability of definite generations of yeasts most adapdet to it.
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Food hygiene management in catering facilities under normal conditions
and during a pandemic

Nana Katamadze
Academic Doctor of Technical Sciences, Assistant Professor of the State University Akaki
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Tamar Khutsidze
Doctor of Science in Engineering, Biotechnology, Associate Professor of the State
University Akaki Tsereteli, Agrarian faculty, Kutaisi, Georgia

Abstract

Keywords: agro-raw materials, nutritional facilities, sanitary methods, pandemic period

The article establishes the results of management in food facilities in Georgia, in particular,
in the supermarket chain "Two steps” in normal conditions and during a pandemic. During the
pandemic, special attention was paid to the actions of service personnel and customers when
entering a supermarket, moving in space, direct contact with food, and also in communication with
each other. Observations have shown that the reception of fresh food in the supermarket was
carried out according to the methods of reception, taking into account the risk factors of cross-
contamination of food. The supermarket complied with the requirements of the established
regulations regarding the premises, the distribution of inventory, biological methods of insect
control, methods of labeling and storage of agricultural raw materials and finished products.
According to generally accepted regulations, the following took place: control of the temperature
indicators of agricultural raw materials and finished food products, cleaning the premises with a
wet method and the use of disinfectants both according to plan and if necessary. Labeling of
disinfectants and hygiene products and placement methods according to current regulations have
been described. The hygienic requirements of the safety system for bathrooms (toilets) and
personnel uniforms were observed both during a pandemic and during normal times. The use of
disinfectants and detergents was carried out according to the legislation. A system of trainings for
service personnel on the issues of addressing consumers, as well as the development of skills in
managing sanitary and hygienic standards was developed. In 24 hours of work in the supermarket,
in order to fully implement the management of sanitary and hygienic standards, the work
performed was registered in a special journal.

The food network in the fight against the pandemic was guided by the established food
quality and safety management standard ISO 22. 000 (food safety management systems), science-
based HACC (hazard analysis and control points) systems, methods and recommendations of the
world and local public health organization.

It was found that leadership of the methods and recommendations of the world and local
public health organization played a large role in reducing the pandemic. As the role of a separate
link, the result had a positive impact on the fight against the pandemic in Georgia and in the world
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Resort Tskaltubo is a balneological resort of world importance, the intensive construction
of which has been carried out since the 30s of the last century. During this period, a master plan
was developed based on an amphitheater-like circuit diagram. Tskaltubo was divided into
balneological, sanatorium and residential zones. In the central, lowest part of the area, a
balneological zone was established, 19 sanatoriums were built on the elevated slopes around it in
different periods, and a residential zone was created above them. It should be noted that the
planning, architecture, landscaping of the resort met all the requirements for recreational facilities
at that time, the most prominent specialists of the former Soviet Union took part in its construction,
and endemic and exotic plants were used for landscaping due to the subtropical climate of the
facility.

Tskaltubo Park is located in the central, lowest part of the city, where the balneological zone
of the resort is arranged (currently 1, 2, 3 and 6 baths are functioning). The park area covers an area
of 78 hectares, surrounded by a fairly deep canal, which ensures timely and efficient removal of
excess water from the area.

Tskaltubo is located in a humid subtropical climate, which is determined by the orographic
features of the Imereti zone. Typical and loose humus-carbonate and partially wetland soils are
most common in Tskaltubo basin micro-district. There are alluvial soils in the territory of
Tskaltubo, the acidity of which varies in different parts of the area - carbonate, alkaline reaction
soils to the north (PH 9), neutral to the baths (PH 7), and weakly acidic to the south (PH 6).

Surveying of woody plants growing in the park area was carried out during the
summer-autumn period of 2020. The aim of the research was to study the condition of
plants - to determine the taxonomic composition, quantity, size; Assessment of sanitary
and aesthetic condition; take a photo; Identification of species particularly susceptible to
study areas.

The area was divided into sectors and plant research was carried out in each of them. The
study found that the largest number of taxodiums are found in the park area, forming large copses
in the north, north-west and north-east sectors of the park.

There are two species of taxodium growing in the area - Wetland and Mexican Taxodium -
with a total of 1041 plants in the park, most of which have 434 plants in the northwestern part of
the park, 166 plants in the northeast , And 139 roots - including in the northern part, which is about
70% of the total plants. The rest of the taxodiums - 302 rootstocks - are scattered throughout the
park in the form of plantings.

The genus Taxodium was previously part of the Taxodiaceae family along with 5 other
genera (Sequoia, Sequoiadendron, Metasequoia, Cryptomeria, Sciadopitys). Recent studies have
shown that almost all genera of the taxodiaceae family, except Sciadopitys, should be grouped
together in the family Cupressaceae, as there is no permanent sign that can distinguish between
these families. Plant genetic research has also confirmed this decision. The only exception was the
genus Sciadopitys, which is genetically significantly different from other genera, so it was
separated into a separate family - Sciadopityaceae.

Taxodiums are known to have appeared on Earth about 170 million years ago (early Jurassic
period) and were widespread in the Northern Hemisphere. Based on molecular-biological studies
and analysis of fossilized materials, it has been determined that the closest relative cryptomeria of
taxodiums originated about 125 million years ago (Early Cretaceous period), Glyptostrobus and
taxodiums about 60 million years ago (Paleocene), and 2 - About 9-10 million years ago (Late
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Miocene).

Representatives of the genus Taxodium (family Cupressaceae) are characterized by falling
pines, have elongated and shortened twigs. The flat pines are spirally arranged on the elongated
twigs, and on the short ones with a double-sided comb. Flowering before the pines open. Two seed
buds sit on the seed pods of the female cone. The seeds ripen in the very first year.

Wetland Taxodium (Taxodium districhum (L) Rich) is naturally distributed in the
Mississippi Plain of North America from Texas to Florida, mainly in lowland, swampy areas.

In the homeland it grows to a height of 30-50 m and lives up to 2000 years. It has a
pyramidal shape, which expands after entering the age. The main stem is covered with a reddish-
gray color, cracked along the bark. They have a very durable wood that practically does not rot.

It has 1-2 cm long dense, flat, light green soft pines with two white baguettes on the bottom.
They are spirally arranged on elongated twigs and bilaterally combed on short ones.

In the fall, pines fall with shortened shoots. It should also be noted that the pines at the base
and tip of the twig are shorter than the middle pines. The Wetland Taxodium is distinguished by its
gentle light green in spring and summer, and reddish, almost orange-colored pines and thin stems
in autumn.

It bears fruit from the age of 10 years. The female flowers consist of 10-12 single-legged
seed bark, the surface of which is wrinkled. The cone is rounded or oval in shape. The capillary and
seed cortices are attached to the base and separated at the bottom. The cone ripens in the fall. At
this time it is light brown and reaches 2.0-2.5 cm in diameter. The cone falls unopened from the
bridge and then falls apart. Its seeds lose their ability to germinate earlier, so they must be sown as
soon as they ripen.

This plant was introduced to Europe in 1640. The Wetland Taxodium, as already mentioned,
grows in humid, swampy areas, although it adapts to periodic droughts. Has a strong root system
on which it develops knee-shaped respiratory roots. Light-loving, though accustomed to partial
shading. Frost resistant - can withstand frosts up to -25°C. Planting requires quite fertile acidic (PH
4,0-6,5) soils. Pests and diseases do not harm the plants, in addition, they are very well tolerated air
pollution. Propagated by seeds, orchards and cuttings. It gives root eruptions.

The Mexican taxodium (Taxodium mucronatum Ten (T. Mexicanum Carr)) is common in
the subtropical, mountainous regions of Mexico - from Texas to Guatemala (400-2500 m above sea
level). Grows up to 50 m in height, stem diameter is 40-50 cm. Develops a very beautiful, flared
shape that has a weeping shape due to the lowering of the branches. It differs from the previous
species in that the flat conifers, arranged in two rows on the cut twigs, fall with the twigs every 2
years, so that in winter the plant does not lose its evergreenness.

Female cones are 3.0-4.5 cm long. A pair of wingless seeds develops in the grooves of the
seed cortex. Its male flowers are somewhat larger than the ones of the Wetland Taxodium.

The Mexican taxodium requires heat. Blooms well in warm and humid climates. Requires
fertile loose soils. Can't get used to the chalky soil. It is propagated by seeds and cuttings.

Taxodiums are plants with high decorative properties, which are reflected in their beautiful
exercise and the variability of the colors of the pines. Wetland Taxodium has a light green color in
spring, dark green in summer, and changes color from orange to red in autumn. Another positive
factor in the use of Wetland Taxodium in landscaping is its ability to fall, which provides good
shading in summer and the ability to penetrate the sun's rays in winter, which is especially
important for a balneological resort. The Mexican Taxodium is present in smaller numbers in the
park, which is definitely the right decision as these plants cut down the pines every other year and
are especially beautifully perceived during the winter against the backdrop of the tall and straight
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stem of the Wetland Taxodium.

In Tskaltubo Central Park, especially in its northern part, there are dense copses of
Taxodiums, where large plants grow, with an estimated age of more than 85 years - given that the
park was built in the 50s of last century. Thanks to such dense and high planting, these sectors give
the impression of dense forest, which is especially interesting when you realize that this dense
forest is cultivated in the city center.

However, it should be noted that in most cases the lower branches of plants are wilted, and at
the base of them grow a large number of self-sown plants, which is really visible. Sanitary removal
of plants and removal of dried branches should be carried out. As for the native plants, their adult
specimens can be used for planting in the free sectors of the park, while the small ones should be
transplanted to the nursery, brought to standard condition and used again for planting in the park.
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How to Create a Small Oasis
Ekaterine Gubeladze
Academic doctor, Associated professor, Akaki Tsereteli State University, Kutaisi, Georgia

Abstract
Keywords: Oasis, pool, pond, plant.

A modern style of a garden cannot be perfect without any water details in its design.
Therefore, a sunny, open space away from trees and shadows is recommended. Well-planned and
arranged water elements are easy to care and at the same time, it is a guarantee of a joyful mood.
While creating water elements it is important to arrange them correctly. A garden arranged on a
wetland blurs the border between a pool and other objects of a garden and creates unusual
conditions for growing some plants. The garden arranged on a rocky ground can retain its natural
look if it is decorated with artificial details.

The following tools and resources are used for designing a mini pool: aquatic plants, tiles,
pots, a substrate of a basin, flexible substrates, sifted construction sand, double-sided tape, sharp
knife, poles, scales, hand mask, brick, stone, paving tiles, fabrics, a spade, water compost, gravel. A
pool that has not frequent maintenance should be as large as possible and regardless of the shape
must be covered (The surface area of at least 5 m2). In order not to heat water too much in summer
and not to freeze in winter, the area of its territory should be at least 60cm in depth. For underwater
plants that have roots in water and twigs and leaves in the air, the planting shelf (23 cm wide)
should be located at a depth of 15cm from the water surface. It is necessary to check if there is no
barrier before the excavation of a land area.

The mini pool can be solid, already ready, or can be made by special elastic pads. Solid
basements are made of plastic or fiberglass, and a wide range of sizes and shapes can fit the styles
of most gardens. Subsidiaries are usually smaller, have less space for underwater plants, though
require lots of effort for proper design and arrangement. As for elastic pads, they are made of raw
rubber or a super-resistant polyethylene. It is possible to fold its corners for getting a rectangular or
square shape, which is especially suitable for plain mini-pools, which are designed according to
taste. Pads can be easily damaged, especially on stony ground. It is important to match the paving
style and material with the visual sides of the pond and other materials that are used. An
asymmetrical pond looks best when it is arranged with straight contours. The asymmetrical puddle
can be paved with uneven slabs, with small pebbles that follow the curved contours of the puddle
along its entire length.

To arrange a ready-made pad, it is necessary to replace a ready form of the pool on the ground
and fasten the ridges around the shores, draw the contour of the ridges with a rope or sand, then
remove the ridges and dig the soil into the required depth according to the contour, place pieces of
rectangular plank on the edges of the excavated pit and check the horizontal accuracy and a depth
level with a plumb, then remove large stones and insert the ready-made pool shape into the pit,
remove or add soil as needed and check the correctness of the pool, then remove a pool shape. In
the case of sandy soil, the pit must be filled with sand. When the pool is finally placed in the pit,
re-check the setting, fill in the blanks around the pool with sand or loamy soil, and necessarily start
filling the pool with water. Together with increasing the level of water add more soil. Leave the
pool intact before filling the plants so that it fits well and sits in the soil. Special plastic baskets
should be used for planting, as well as a substrate for aquatic plants - it fully meets the needs of the
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flora and reduces the growth of aquatic plants.

Pond plants can be grouped according to the depth of water that needs to be grown. For
example, a herbaceous deep-water plan like water-lily is common in almost every region of the
world. It grows in lakes, ponds, and sluggish rivers. It starts flowering from June and lasts
throughout the summer. Their beautiful flowers close in the evening. The general condition of the
pond must be normal because their leaves fall to the surface of the water and produce shadows,
which prevents water-plants from multiplying. The roots of marginal plants are in the water but, the
stems and leaves grow on the surface. Most plants complete flowering in a very short time: from
late spring to late summer. To create a beautiful view, beautiful plants must be added to the
collection, such as water lilies, Japanese lilies, or lake canes that bloom for months. As for the
submerged plants in the water, they are not decorative but play an important role in creating a
suitable environment for the pond. These plants use excess sources of nutrients that would
otherwise have been consumed by water moss or aquatic plants. They also provide water with
oxygen saturation. They grow well on the banks of rivers and lakes and is found in western
Georgia. It is better to choose water lilies, including only those varieties that are satisfied with the
small depth of a mini-pond.

All gardeners are not able to find an exact place and resources to create a full-fledged garden
with a pond. So well-planned and properly arranged water elements would be an brilliant
alternative to create a small oasis in yards.
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Influence of environmental factors on the development of rural
tourism industry

Manana Shalmberidze
Academic doctor, Associate Professor, Akaki Tsereteli State University, Kutaisi, Georgia
Abstract

keywords: Tourist; Tourism business; Rural tourism; Export sector.

Tourism is the most profitable area of the world economy, where the development of tourism
business is important in rural areas, in particular, rural tourism as a new form of tourism offer,
established in large industrial countries (UK, Germany, Belgium, etc.), Regions outside the city,
renting summer houses, paying rent and service fees, thus generating additional income for the host
families, which sparked interest in turning these activities into their own (family) business. It
should be noted that rural tourism is directly related to local initiatives. Therefore, in order to
achieve the common goal, it is necessary to consider external factors, which should take into
account the economic directions that have a positive impact on rural tourism:

* Real income growth and its more equal moderate distribution;
* Stable currency situation; Favorable conjunctural situation.
Rural tourism is carried out in a defined environment, which affects its successful
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development, but it is important to consider the recent global pandemic in the form of OVID 19,
which has caused the greatest damage not only to Georgia but to the whole world. It should be
noted that Georgia was also marked on the world map of the spread of coronavirus. But in February
2020, the number of tourist visits to Georgia increased by 4%, while the number of international
traveler visits decreased by 0.7%. The number of tourist visits to Georgia in February amounted to
257,547, which is 9,842 more than in February 2019 (an increase of + 4%). In the second month of
2020, 466,409 international travelers visited, a decrease of -0.7% compared to the same period last
year. The number of international visitors was 386,859, a decrease of -0.6%. In particular, it turned
out to be the main determining factor of the socio-economic development of the country.

Properly determining the impact of environmental factors on rural tourism will increase its place
in GDP and allow city dwellers to relax in rural areas at a relatively low cost, relieve stress in
nature, temporarily leave city life, visit local sights, learn about modern rural life. Rural residents
(where employment is usually low) are given the opportunity to care for tourists, produce
souvenirs, etc., which will not only improve their well-being but also significantly increase their
quality of life by communicating with visitors and enabling job creation and providing the
population Employment. Especially for people in professions such as guides, translators, cooks,
drivers, hotel managers and service staff, and other service providers.

With the growth of rural tourism, the demand for both the tourist and the destination will
increase. In particular, the traveler has a preconceived notion and expectation about the destination,
which is usually less based on reality. Therefore, they try their best to meet the expectations of the
guest.

Of course, the level of satisfaction or dissatisfaction received from the trip depends on the
traveler's personal views and character. A beautiful sunset scene or grand mountains is a divine
sight for some and a boring view for others. In a word, a person's expectations and needs are very
important.

Factors and conditions operating in a rural tourism business environment can be both
controllable and uncontrollable. The factors and conditions that the enterprise can manage are
controllable (for example, business planning, management structure, selection of production and
sales forms, advertising, etc.). Factors and conditions that are not regulated by the enterprise are
uncontrollable. These are: consumers, economy, politics, government, competitors, scientific and
technical progress and more. To ensure the effectiveness of the tourism business, all the factors and
conditions operating in its environment must be considered in constant motion and
interrelationship. Because rural tourism will have the greatest impact on such important sectors of
the economy as transport, healthcare, construction, sports and recreation centers, food companies,
hotel and restaurant businesses, food industry, trade, etc.

For the development of rural tourism industry, it is necessary to consider the following directions
for solving the socio-economic problems of rural areas:

* Attracting urban population and foreign tourists to rural areas.
* Creating appropriate conditions for tourists to stay in rural areas for maximum time;
* Offering rural products and services to tourists.
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Abstract

keywords: Fruit stalk, stalk dates, basic stalk principles, exit mechanization.

It is crucial to lop off the plants properly in order to get the plenteous harvest with well-
formed fruit.

A newly planted plant is lopped off the top part of its central stem including lateral branches
to keep the balance between the damaged roots and overground parts while planting.

As for the forming of a one-year seedling it must be noticed that the branches develop twenty
centimeters below of the cut spot. To get the 60 cm height of a tree trunk, seedling should be cut to
80 centimeters.

We also have to cut closely-set branches in the middle of the tree trunk. We cut the feeble
ones and keep the strong ones. As a rule, the branch is cut so that the buds are left out. This helps
growth to be developed aside, rather than to center. Branches toward the center are cut thoroughly
at once.

As for the forming of a three-year seedling there must not be left any damaged branches of a tree
trunk. Growing branches should be turned horizontally to the central stem. Then we can place them



on a stem or fasten them on special sticks.

As for the forming of a four-year seedling (already a tree), the trunk should be slightly
lopped off and the top of the central stem also be cut about three centimeters above the ground.
Trees need a particular technique to lop them off legitimately, considering climatic conditions,
plant irrigation and caring issues.
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Reduction opportunities Risks associated with road

maintenance with biogus
Merab baratashvili
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Abstract

Keywrds: Road, transport, safety, open slopes, heavy metals, asbestos, humus

An increase in production volumes and product quality with the active use of
vermicompost in rural households is a proven fact of research. Long-term study of humus
has shown that it is a neutral and unique way to neutralize heavy metals. road construction
in most cases is carried out in transitional terrain, at this time when the road corridor is
being set up, erosion processes spread to the slopes of the roadside, as a result of which the
environment is seriously damaged and measures are taken to ensure road safety. reduced.
A technique has been developed for the construction of reliable and inexpensive analogs of
geogrids from secondary PET bottles, arranged on slopes. The green cover formed on open
slopes stops the erosion process in a short time and reduces the likelihood of land mass
falling from the slope. Due to this, the technical and economic indicators that determine the
reliability of the road do not change for a long period of time. All this allows you to
operate the road at low cost. When operating vehicles, chlorine gases, tire wear products
and asbestos dust are formed. Our studies have confirmed another property of humus - it
changes the shape of fine-grained asbestos fibers and becomes safe. Road structures
covered with humus should be actively erected during road construction, especially in
settlements. These strips neutralize heavy metals and asbestos.

The implementation of research results will significantly reduce the risks of impact
on the environment and human health caused by the impact on the environment during the
operation of roads and traffic.
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Domestic Tourism: Demand for Rural Recreation in Post-Pandemic
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Izolda Khasaia
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Abstract
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Tourism is one of the fastest growing and most important sectors of the Georgian economy.
This is confirmed by the annual increase in the number of foreign visitors, whose number increased
by 48% in 2019 compared to 2015 and amounted to 9.4 million [2, Georgian National Tourism
Administration, 2020]. The share of tourism in Georgia's GDP is 8.1% [1, according to the 2019
National Statistical Office].

The pandemic has dealt the biggest blow to tourism in the world, and Georgia is no
exception. In view of the importance of tourism for our country, one of the first anti-crisis plans
developed by the Georgian government was to support this particular business [3]. It should be
noted that according to this plan, great importance is attached to domestic tourism. Therefore, the
National Tourism Administration of Georgia launched a campaign for the development of domestic
tourism called "Travel for Georgia", within which the implemented projects contributed to the
promotion of the regions, as well as the promotion of domestic tourism and attracting visitors to
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tourist sites [2].

“After long months of isolation, when all restrictions on movement are lifted, people will
have a desire to leave the city and relax in nature. It is important to offer such tourism products that
cover the countryside, resorts, protected areas, nature reserves, i.e. virus free zones / safe zones”.[4,
I. Khasaia, 2020]

People who went on vacation abroad will turn to domestic tourism, stay in hotels, relax in
nature, and visit attractions.

Recently, there has been an increased interest in rural tourism in Georgia and, in particular,
in Imereti. Many objects have appeared especially near nature reserves, protected areas, famous
monuments of history and culture.

Imereti is one of the regions in Georgia with the largest number of domestic tourists after
Thilisi. It can offer Covid-free rehabilitation zones - places with distinctive healing factors and
landscape features.

The aim of the presented study was to determine the demand for recreation in rural areas
after the first wave of the pandemic and how this contributed to the rural tourism business.

As studies have shown, in the post-pandemic reality (the first wave of the pandemic) such
areas of tourism as rural tourism, wine tourism, ecotourism and others were prioritized for Imereti.

The coronavirus pandemic changed people's lives, views, pushed them back from the city to
the countryside, to their abandoned homes, the desire to visit relatives and loved ones, to engage in
and enjoy farming, to live in nature and to lead a healthy lifestyle. 40% of the respondents were
resting in the villages of Imereti and 75% of them lived in their second house.

We can say that domestic visitors have facilitated the rural tourism business, many family
hotels have operated with 40% occupancy, intensified local cuisine and wine tasting in the cellars
(39% of respondents benefited from this) and more.

The pandemic has changed many things in people’s lives and the post-pandemic situation
will probably be different as well. However, on the example of Imereti, we can say for sure that
there is a growing demand for relationships, spending more time with family members, relaxing in
nature and in a healthy environment with relatives and friends.
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The development of the tourism sector is crucial for the revival of the Georgian economy, as
tourism contributes to the development of various sectors.

Unfortunately, the Corona virus pandemic has completely stopped tourism activities. In
Georgia, only some hotels are involved in quarantine services.

The pandemic in Georgia is coming to the end and we will soon start accepting foreign
tourists. In the current situation, the 2025 task of the tourism development strategy in Georgia
comes to the fore, which turns rich natural and cultural resources into a unique world-class tourism
product and attracts higher-paying foreign tourists.

Our goal was to create competitive tourism products in the Imereti region to attract high-
paying tourists to the international tourism market.

The formation of these tours is a novelty: we present a romantic tour in Kutaisi, where love
stories from ancient times to the present are artistically conveyed, in this tour our goal is to present
historical events and facts to tourists.

Gastronomic tour in Kutaisi includes tasting of national dishes, traditional hospitality taking
into account the Tamad Institute, master classes, cultural events and more.

Wine tour from Baghdad to the village of Obcha goes to several wineries. One of them
belongs to the youngest winemaker in Georgia, namely Baia Abuladze. The Abuladze family
makes wine from their own vineyards, which is called the best wine in Imereti and causes great
excitement among foreign tourists.

Currently, in the vicinity of Kumistavi (Prometheus) Cave in Tskaltubo Municipality, a
speleotherapy rehabilitation center has been set up in Satsurblia Cave, which involves the use of the
climate in the caves for healing purposes.

We have created a rehabilitation and health tour in Tskaltubo, where cultural events are
planned in addition to spa treatment services. These resorts are represented by us in the
international tourism market.

Work on the formation of unique tours continues, which will increase the awareness of our
region in the near future.

Imereti region has a great tourist potential: natural environment, protected areas, nature
reserves, parks, canyons, caves, resorts, historical and cultural heritage and well-known hospitality
traditions. Which is important for the formation of unique tourism products, the sale of which will
have a positive impact on the development of Imereti economy.
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Requirements !

Journal “agroNews” is an international (ISSN2346-8467) refereed, peer-reviewed periodical publi-
cation. Outcomes of recent researches are published in the journal. Fields: Agriculture, Humanities, Econo-
mics, Chemistry, Technology, Engineering, Biology and Consumers Services. It is published once a year.
Articles published in the journal are internationally recognized. The journal aims at contributing the develop-
ment of science and promoting scientists of different fields by immediate publication of their researches and
recent findings.

Articles will be submitted either in Georgian, Russian or in English (if desired, article can be publis-
hed in original language), summaries must be in two languages (Russian, English). Number of authors is li-
mited to five.

Length and Substance:

- Number of pages ranges between 3 and 10. (A4 ; 1,0 -spacing, fields: up 3 cm, down _ 2,5 cm, left 2,5
cm, right - 2 cm, paragraph 1 cm, without numbering pages) Please supply the files with figures, tab-
les, summary, bibliography and the body of article in Word format.

- Georgian version — Sylfaen, 11 pt;

- English and Russian versions — Times New Roman, 11 pt;

- Title 14 pt;

- After one line — Author (s) full name (s) 12pt ;

- After one line - Degree and place of work 12 pt;

- After two lines - Annotation 10 pt; (Number of words limited to 500);

- After one line — Body of the article;

- After one line — Bibliography at the end of the article; (author (s) surname (s) with initials — title - “pub-
lisher”; city; year; number of pages);

- After one line — Abstract are required to be in English, 50 % of Georgian or Russian articles. (title of the
article 14 pt; Bold; author’s (s') name and surname 12 pt; Bold; academic degree, title, affiliation, city,
country 12 pt; font 11 pt;);

- Itis recommended that you use JPEG or MBP formats to insert tables, figures.

- For mathematical formulas use Equation;

- Author (s) is responsible for the quality of the article.

- One author can submit no more than two articles;

- The article will be peer-reviewed and published by editorial board.

Articles must be submitted both as paper version (one copy) and e-form.

Authors pay for the publication. Value of per page is 7 Gel. One copy of journal is included in the pri-
ce.
Money Transfer “Tibisi” (TBC) Kutaisi
GE63TB7524336080100002
For further information contact us: 4600, Kutaisi, Shervashidze 53. Akaki Tsereteli State Unversity. XIX .
Faculty of Agrarian Studies.
Chief editor: Lortqifanidze Roza
Tel.: 599 23 64 79; 577 28 28 54
Email: subtropikiroza@mail.ru
subtropikiroza@yahoo.com
Scientific secretary : Avalishvili Nino
Tel.: 599 49 09 86; 598 42 41 22
Email: ninavall111@mail.ru

Attention !!!

E-version of paid check must be attached to the article:
E-mail: agronews2016(@gmail.com

Be6 CTpaHMIA: iaa.com.ge
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K BHUMaHUIO aBTOPOB.

Kypnan «ArpoNews» 3T0 cepuifHOE M3/1aTENbCTBO, KOTOPBI crannapTHeIA HoMep (ISSN2346-8467)
peueHsupHoe M pedepupHOE H3IATENBCTBO. JTOT JKypHAI Ie4aTaeT pe3yJbTaThl HCCIEIOBAaHHM II0
arpapHbIM, XMMHYECKHM, WH)KCHEPHBIM M TEXHOJIOTMYECKHM HAYYHBIM OTpacisiM. DTOT XKypHaJl M3HaéTcs
onuH pa3 B rox. CtaTeW MpPEACTAaBICHHBIC B KYPHAJE MPEIACTABISIOT — TPYIBl MEKIYHAPOIHOTO YPOBHS.
Hems >xypHama — cmocoOCTBOBATH pa3BUTHIO HAayKH, OIEPATUBHOE W3IATEIbCTBO JOCTHKCHHUU
CHENHANNCTOB, a TaK )K€ MaTepHalNbl U pe3ylbTaTsl uccienoBaHuid. CTaTbu MPUHIMAIOTCS Ha TPY3HHCKOM,
AHTJIMICCKOM, PYCCKOM S3BIKax (IO YCMOTPEHHIO aBTOpa CTAaThH II€YATAIOTCS HA OPUTWHAIBHOM SI3BIKE)
KommgecTBo aBTOPOB HE TOIHKHO MPEBHUIIATH MSATH YEITOBEK.

TpeOoBanus K 0(pOPMIICHHIO HAYYHBIX CTATEH:

* OOBIOM CTaTbM HE JJOJDKHO OBITH MeHblIe 3 cTpaHul U He Oosbiue 10 crpanun (Ha 6ymare A4 dopmara,
rae ¢ untepBaigoM 1,15 mone ¢ Bepxy 3cm. cHu3y 2,5 cMm., cieBa 2,5cM. crpaBa 2cM. ab3an 1 cm. Ge3
HyMepauuy CTPaHWHHI ¥ IEPEHOCOB) C YUETOM YepTexeil, TaOluIl, pe3loMe U JINTEPaTyPHlI.

*Cratbs 10JDKHA OBITH BBITIOJIHEHA TEKCTOBBIM penakTopom Word.

* ]I TPY3MHCKOT'O TEKCTa JIOJDKHO OBITh MCITOJIb30BaH MpudT - Sylfaen ,11pt.

* 11 aHTJIMHACCKOTO U pycckoro Tekcta mpudt - Times New Roman ,11 pt.

* HazBanme ctaThH, 14pt. Bold.

*C mporyCKOM OJTHOM CTPOKH — M3l 1 (hamuutvst aBTopa (aBTopos). Bold.

*C mpoIyCKOM OJIHOM CTPOKH Hay4HBIE KaueCcTBa U MECTO paboTHI 12pt.

*C mpomycKOM JBYX CTpPOK — aHatomus ctatbu 10pt ( He Ooinbire 500 meyaTHBIX 3HAKOB)

* CHpoIlyCKOM OJIHOH CTPOKH-COJIep)KaHHE CTaThU.

*C npoIyCKOM OJTHOM CTPOKH — CIIMCOK MCIIOJIb30BAaHHOM JINTEPATyphl, GaMUIUs aBTOPOB, Ha3BaHUS TPYZa

( M31aTeNnBCTBO, TOPO, TOJ, YHCIIO CTPAHML, WILTIOCTPALNN).

*C mpoImycKkoM oJHOM cTpokwu, Pesrome (Abstract) Ha aHMIMHCKOM SI3BIKE,UTO JOJDKHO COCTOBJISATH MOJIOBUHY
CTaThbM TIPEJCTABIIEHHOW HAa TPY3MHCKOM W PYCCKOM s3bIkax (Ha3BaHue ctatbm 14 pt Bold; ums u
(dhamumus aBropa(oB) 12 pt Bold; Hayunas creneHs, 3BaHHe, MeCTO PabOTHI, TOPO, CTpaHa 12 pt, mpudT
Tekcrta 12 pt);

* 11t uepTexeit U WILUTIOCTPaIUil B cTaThe J0JDKEH ObITh uctionb3oBad JPEG wimu BMP — dopwmar.

*MaremaTudeckre GopMyIIbl JOIDKHEI OBITh HCIIONIB30BaHbl Equation pemakTopom.

* ABTOp OTBETCTBEHEH 32 COJIEPKaHHEN KauyeCTBO CTAaThH.

*O[HUM aBTOPOM JIOJDKHO OBITH MpeJcTaBiIeHO He Oojee 2 cTaThu.

*Crarbsi 101 NyOJMKaUMM JIOJDKHA OBITH IIpejcTaBieHa Ha Oymare (OOMH SK3EMIULIp) M B JIIOOOM

9JIEKTPOHHOM BHJIE.

*BBIITycK )KypHaja OCyLIECTBIISIETCS 38 CUET aBTOPOB.

* CTOMMOCTD O/THOM cTpaHUIBI — 7 JJapu. B 3Ty cTouMOCTH BXOAUT OJMH K3eMILISAP KypHAJIa.
JleHe:KHBII MepeBo/ ocylecTBIsIeTCs: Yepe3 kKyTaucckuii puiaman TBC 6anka.
GE63TB7524336080100002

JlomomHATENHFHO 0OpamanTech 1o aapecy :

4600,Kyrancu, [llepBammmze 53

I'maBHbIi penakrop: JlopTrkunanuase Posza

Ten.:599 23 64 79;577 28 28 54
E-mail:subtropikiroza@mail.ru subtropikiroza@yahoo.com
YueOnblii Cexperapb: Apajumsuiaun Huno
Ten.: 599 49 09 86; 598 42 41 22
E-mail: ninaval 111@mail.ru
Brnmanmne: OmutaueHHas! KBUTAHIUS OTIIPABIIIETCSI BMECTE CO CTaThEN
E-mail:agronews2016@gmail.com
web page: iaa.com.ge

16



303309390 gm0 bAYbggmygmas ©s ©53JOOSEMbgds
9356 0mdady

Joogmpol bmds /8
b5dg%0 modsbo 8
Botogo 40

©50894©> 0. 3. 356053 0md>dols oy

J- dJaosolo, sbomgsbBEmol gsdboco 25-5
Gagso.: 579 10 13 23; 599 18 20 98; 592 02 25 55

Je. %mbéo: levanistamba@mail.ru; levanistamba@ramblerl.ru

19



