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Abstract

As it is known the methods of soil maintenance influence the root system
development and for that better conditions are created on structural soils. Enriching the soil
with nutrients, its basic and current processing and the other agrotechnical activities helps
the growth and development of hazelnut culture, enhances frost resistance and create good
conditions in terms of high harvesting.

From our data it is clear that in terms of growth and the diameter of the crown, the
variant mulch of black polyethylene film stands out. For example, on the control variant at
the end of the growing season, the height of the plant is 217 cm, then on the black mulch
variant the height reached 228 cm. Also noteworthy is the crown diameter indicator - on
the black mulch variant, 6% more than on the control variant and 8-9% more than on the
variant without tillage.

This effect of black polyethylene mulch is explained by the favorable condition that
was created in the zone of plant nutrition. Due to the mulch of black plastic film, the
moisture elongated from the lower layers of the soil does not evaporate and is distributed
to the upper soil horizon - near the root system, that contributes to the intensive use of
moisture, which ultimately contributes to the active process of growth and development of
the root system and aboveground parts of the plant.

In addition, we studied the effect of some methods of soil care on the development of
the aerial parts of hazelnuts.

Study shows the results of researches that provided the study of some influence of
some between planting rows caring methods on the nut root system and on the
development of above ground organs in Samegrelo conditions. Studies have shown that
using black polyethylene mulching method in hazelnut culture positively affects
conserving the soil temperature, water and thermal regime. The hazelnut between planting
rows mulching with black polyethylene allows better development of the roots in the
horizontal direction which creates favorable conditions for moisture and nutrients using.

10
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The expansion of wetland soils in Samegrelo region is facilitated by heavy mechanical composition
soil where clays and loam/silt/lbog do not carry/pass water, they are collected on the surface and cause its
excess humidity. In this process, a waterproof boggy soil layer is formed.

During the accumulation of excessive moist, the soil profile is drastically changed. In
this case, the decomposition process of organic substances is activated and as a result, there
are gained changeable acids and other organic compounds. Splitting of compounds
contributes to a process of mineralization in the soil with aluminum and iron ionization
process and there are formed Alumo and Ferro silicate compounds. In the humid soil, the
transition of iron rust occurs in iron sub-rust, which is supported by the action of anaerobic
conditions of bacteria. As a result of prolonged wetness, bivalent iron ion is activated in
soil solutions and secondary clay minerals are formed. At this time, the soil receives a
bluish color. This is that very boggy horizon, a waterproof layer full of clay.

The key element in boggy soil is Vivianite [Fes(POs)2.8H20]. This phenomenon is
characterized by the impoverishment of iron ions and enrichment with silicon acid. The
boggy horizon is the result of the anaerobic process and is clearly visible in our study field
in the village of Khorga, where boggy/loam soil (Cut #1) is formed.

Wetland (boggy) soil cut in the village of Khorga in the forest
A: - (0-18) - Dark gray, blackish, clay, slightly expressed seed structure, roots of
herbs/plants, a humid, transient horizon is expressed,;

A - (18-35) - Dark, reddish-brownish, heavy loamy, unit roots;

B1 - (35-45) - Dark brown coolness, multi-dot spots, clearly expressed clay, humid,
transition with unit narrow roots is vivid

B.G - (45-75) - Dark gray, with dotted clay inclusions, heavy loamy, well-exposed
transition on a new horizon;
C1G - (75-80) - Whitish-grayish inclusions, with no structure, heavy loamy;
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C2G - (80-115) — With iron inclusion, with no structure, loamy, humid.
With indicators of chemical analyses of the soil it is confirmed that (Table 1) active

ions in soil solutions are transmitted according to the mineral composition of the soil,
mostly they turn to regeneration phase which is well exposed by the silicon dioxide’ (SiO3)
correlation to iron and aluminum (R203) where SiO. ranges between  48,01-49,94%
while AlOs is 32,27 - 34,04%, iron ions Fe> ranges between 03-13,7-13,24%.
The table shows that the activated iron ion in boggy clay horizons is in regeneration
process and its quantity is higher in Cic horizon (16.54%) and as for SiO> higher indicator
in lower horizons of the soil indicates that accumulation of quartz in soil generates alluvial
part.

In the upper horizons of the soil (A1 and A) iron consistency is changed by 13,7-
13,2% and in the loam fraction, it is 11,48-9,4%. (Table # 2), which confirms the
existence of iron in horizons. In the middle horizons of the soil profile both in soil and
boggy fractions Fe;Os is same 10,16-12,54%. Interesting is SiO quantity 56.1-57,3% in
the boggy fraction of the upper horizons of the soil profile (Table 2). In lower horizons, the
number of SiO is reduced and it is 53.48%, which is diagnosed on X-ray diffractograms
(Diagram 1).

As for Al>O3 detention in the upper horizons, it is 32,27-34,04%, that is converted
while mineralization process, it is reduced by 8-10% in the boggy fractions and in lower
horizons it is opposite: the quantity of Al20323 in loam fraction is 23,98-24.32% and is
more than 4-9% in the soil. This indicates about a large number of minerals in the top
horizons of the profile, in the process of mineralization clay mineral Montmorillonite was
formed. The goal of our research is to determine the characteristics of the soil. The reaction
of the soil area, hummus, absorbed cations, and bases were studied by Tami method.

Table 2.
Mobile base by Tami
PH Devoured Cations method
(72}
S
e
N =] Watgr Salt_ Humus Ga | Mg sum | Sios Fe.O ALO:
E 2 Solution Solution % 3
A1 0-18 54 45 6,88 92 |29 12,1 0,22 1,93 0,88
A2 18-35 59 45 5,03 92 |31 12,3 0,16 0,64 0,33
B1 35-45 59 45 3,31 10,4 | 3,71 14,11 | 0,28 2,88 0,94
Bxg | 45-75 6,2 45 2.50 10,4 | 5,51 15,9 0,19 1,45 0,70
CiG | 75-80 6,1 4.8 1,12 9,3 | 5,50 14,8 0,27 1,27 0,32
C.G | 80-115 6.3 4.6 1,10 10,2 | 7,46 17,7 0,24 1,45 1,17

The total quantity of P20 in higher layers of the soil profile (Aiqos Az) is 0.08%, in a
loam fraction it is 0.09-0,11%, in lower horizons quantity is reduced by 0.04%. MnO
quantity in lower horizons of the soil profile (35 cm) is characterized by high consistency
and varies from 0.33-0.55% to 10.12%. In a horizon, where the regeneration of the ion is

7
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confirmed, it is acknowledged that a large amount of MnO (0.24-0.32%) is represented in
the fraction.

As for mobile forms in CaO soil, just 1.39-2.19% is represented in lower horizons. It
is comparatively reduced with boggy fraction and is about 0,82-0.99%, it proves that the
carbonated is a soil-producing rock which is developed in old alluvial layers. Humus
consistency in upper horizons Azx and Az parts of the soil profile is higher and consists of
5.88-5.03%, and in the depth of soil, the quantity of humus is reduced to 3.31-1.1%.

PH indicators of reaction, both in water and salt solutions is also important. 5,3-6,3%
according to water solution and 4,4-4.8% salt solution. Absorbing functions of boggy soil
is very important and it varies between 9.2-10.4 mg / 100gr in the soil, it is well
represented in the profile Mg and ranges between 2,9-7,4 mg / 100gr in the soil.
Significant properties of the soil is seen by a mobile base, such as: SiO2-0,16-0,28%, Al,O3
- 0,33-1,7% and Fe;03 is between 0.64% - 2,99%.

The data indicate that mobile iron ions in the total profile prove the oxidation-
restoration processes. The studied soils require agro-melioration complex activities that are
an important reserve for agricultural production.

Table 1.
Chemical Analyze (%)
2 SiO;
g
3 S - SiO2 | R203 | Fe203 | AlOz | P2Os | MnO | CaO | MgO | K20
Q N =]
sc| 8| & R0
A: | 0-18 48,01 | 4597 | 13,70 | 3227 | 008 |015 |1,39 |080 | 1,06 | 1,92
A, | 1835 |4994 4728 | 1324 |34,04 |008 |0412 |150 |072 |1,07 |200
B: | 3545 |5522 4136|1025 |31,11 | 0,04 |012 |1,65 |041 |1,43 |245
B.g | 4575 | 5505|3891 | 11,43 | 27,48 [ 004 [033 |1,77 |038 |[138 |222
= |G [75-80 |5412|3267 [1254 |2013 [Trace [0556 |205 |04L [102 |3.25
@ [ C,G | 80-115 | 55,24 | 31,91 | 16,65 | 15,26 | ., 012 |019 |041 |1,08 |2,96
A, |0-18 56,11 | 35,82 | 11,48 | 2434 | 0,09 |024 |0,82 [087 |[208 |2096
o | A2 [18-35 |[54,86|3429 | 940 |2489 |011 |024 |086 |106 |2,74 |3,03
o
& [ B, |[3545 |57,36 3441|1016 |2425 |[004 |023 |092 |1,00 |291 | 1,03
E% B.g | 45-75 | 5511|3541 | 11,23 | 24,18 | Trace | 0,30 | 0,96 | 1,88 |298 | 3,03
S = |[CG [7580 |[5357 3641|1243 [2398 | 029 [098 [220 [215 |2,75
S @ {C,G | 80-115 | 53,48 | 36,80 | 12,48 | 24,32 | = 032 [099 [267 [210 |275
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(Chrysompholus dictyospermi Morg)
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Associate Professor, Akaki Tsereteli State University, Kutaisi, Georgia.

The work contains information about the spread of Spanish red scales as an olive pest, as well
as its negative economic significance and insecticides used against them. The worms of Spanish
red scales and its adult forms settle down only on the upper side of the olive leaves. An intensive
settlement of the pest causes the leaf loss as well as the total drying of the sprout . According to our
data, about 36.8 to 50 various phases of Spanish red scales settle down of the olive leaves. The
following insecticides were used against them: Nuriel De, B - 58 New, Krali and Dursbani.

By means of negative economic significance the vibrant place is occupied by Spanish
red scales among the olive pests . (Chrysompholus dictyospermi Morg)

Spanish red scales are widespread species in our subtropical cultures. Spanish red
scales are fed by more than 200 species of plants including olive .

The worms of Spanish red scales and their adult forms settle down only on the upper
side of the olive leaves. An intensive settlement of the pest causes the leaf loss and the total
drying of the sprout . According to our data, about 36.8 to 50 various phases of Spanish red
scales settle down of the olive leaves.

Fruit are damaged by pest of Spanish red scales. The damaged tree has quite large
yellow holes, that enables the fruit to reach in the normal growth . As the result the crop
decreases and the quality of the fruit deteriorates. The damaged plant has a low resistance
in frost.

rran Tunnmo

- # 1. Chrysompholus dictyospermi Mor

Olive is a favorable nutrient for the development of Spanish red scales. They need 50-
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55 days for the development of one generation. The adult forms of sexual products are
determined by the 200 eggs as they are fed with olive fruit.

Under the natural conditions, Spanish red scale gives us 2 or 3 generations of olive
plants, and in laboratory conditions five full generations are accepted.

Testing of drugs was being conducted for olive plant against Spanish red scales in
Akaki Tsereteli State University, Senaki-Nosiri Training School. In 2016-2017 the
following insecticides were tested on the experimental plot: Nuriel de, B - 58 New, Chruli
and Dursbani.

In combination with insecticidal properties of drugs we studied his phytotoxic
properties, for which we observe the plants during a month after spraying pesticides.

The results of these drugs are shown in the table, from which it is apparent how the
experienced drugs revealed high efficiency against Spanish red scale and its adult forms.
The best results were obtained by using 0.2% mixture of Nurel De which caused the
death of 100% of the worms and 98% of the adult worms. Moreover, 0.3% mixture of B-
58 New caused the death of 100% of young worms and 97.3% of the adult worms.

Test results of effective insecticide on olive against Spanish red scales.

Table Nel
The actual percentage of mortality
Name of Concentration I I I I
Ne | pesticide % -% Accounting | Accounting Accounting Accounting
Worm Adult form Worm Adult form
1 | Nurel -De 0.2 100 98,1 100 99.3
2 | B-58, New 0.2 100 97.3 100 98.0
3 | Krali 0.02 99.2 97.4 100 99.4
4 | Dursbani 0.2 98.2 96.5 100 99.2
5 | Control check |-

99.2% of the young worms and 97.4% of adult Spanish red scales were killed by using
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0.02% working mixture of Krali. 98.2%, of the young worms and 96.5% of adult Spanish
red scales were killed by using 0.2% working mixture of Dursbani .

Thus, from the available material, it becomes clear that it is recommended to
conduct spraying the mixture of pesticides such as B-58 New and 0.2% Nurel D to the
fruit-bearing olive trees in spring (prior to vegetation) and to the bare trees of olive in
spring and in autumn.

The conducted research showed that given concentration of used drugs could not
cause any damage to the olive plant. It should be noted that, unlike other subtropical
plants, it is the most durable to the action of preparations.
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Micrografting for producing virus free planting materials of citrus

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

Abstract

The article presents an alternate method-review of methodical issues about micro-grafting
implementation, expected results and future prospects in order to intensify virus free planting
materials in our country. A young seedling of trifoliate is used as a root for micro-grafting, and for
grafting- tiny, young shoots of citrus. It is noted that the planting material obtained in such way
ensures the creation of healthy, strongly developed and active citrus plants. Therefore it is
necessary to carry out the work in this direction, initiate research into existing biotechnological
laboratories and organize the creation of new laboratories.

Intensification of the citrusculture is intended to introduce new modern technologies for
cultivation. One of these is producing and using virus-free planting materials of these cultures. In
our country, one of the interesting, alternative methods of recovery for citrus, as coniferous plants,
is the micro-method of grafting, which is based on the fact that the seeds are healthy and are not a
source of viral infections. The method is currently used successfully in the US, Spain, France, Cuba
and other countries.

For micro grafting is essential the following: groundwork of miniature bot stock ,micro
grafting, growing grafted plant in vitro conditions, replanting into the soil and testing received
plants on viruses. In different parts of the world, by micro-grafting method is obtained virus free,
such as psoriasis and many other viruses, citrus cultures. Such plants are healthy, life-giving, pre-
flowing, strongly developed and actively fruit-bearing. Though blooming factor of such grafting is
still low, but even the existence of viral-free unit plants allows for its multi-clone line. About 40
years ago in Florida (USA), 278 plants of 17 species of citrus fruits were adopted by micrografting
method. For the first time in 1980 year, the Washington-Nawale and Valencia's virus free planting
materials of oranges appeared on the market.Analysis of literary data assures us that it is necessary
to conduct similar works in our country, initiate research in existing biotechnological laboratories
and organize the creation of new laboratories.
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The Effect of Sowing Terms on Alfalfa (Lucerne/Medicago sativa) Crop

Yield in Conditions of Imereti
Maka Kubaneishvili
Candidate of Agricultural Sciences, Academic Doctor, Associate Professor, Akaki Tsereteli
State University, Kutaisi, Georgia

Abstract

The article deals with the research results held in Imereti conditions for determining the
effect of sowing terms on Alfalfa (Lucerne/Medicago sativa) crop vyield. Phenological
observations/monitoring were used during testing and the data about the number/quantity of raw
and dry crops was recorded. The observations included: massive sprouting of a seed, massive
blooming, and mowing period. Crops were gained during the massive budding phase of the plants.

Stockbreeding is one of the main fields/directions of agriculture, it supplies/procures a
population with food products, this is a key point in order to create strong food/feeding base for
stock/cattle. Grass must be artificially sowed for creating local food/feeding base. Fabaceous grass
must be selected as it gives healthy-food for stock/cattle.

We were focused on selecting the variety that was adaptable to Imereti soil-climate
conditions in order to gain higher productivity. The yellow Alfalfa (Lucerne/Medicago sativa) was
selected which is a perennial plant, winter-resistant, easily adaptable to drought and enduring air
and soil dryness, it can be sowed in non-irrigated soil and it is well adjusted to damp soil.

Fall and Spring terms were selected for testing. Alfalfa (Lucerne/Medicago sativa) sowed
between September 15, 30, October 15, 30 and November 15 were tested from fall terms.
Alfalfa (Lucerne/Medicago sativa) sown on March 15, 30 and April 15 were tested from Spring
terms. The tests were done in 2016-2018 in the village of Bashi, Samtredia Municipality.

Phenological observations were used during testing, the data about the number/quantity of
raw and dry yield crops were recorded. The observations included: massive sprouting of a seed,
massive blooming, and mowing period. The yield crops were gained during the massive budding
phase of the plants.

The number/quantity of raw and dry yield crops of Alfalfa (Lucerne/Medicago sativa) fall
and spring sowing terms according to variants on c/ha in 2016-17

Table Nel
Ne Sowing terms The number/quantity of raw | The number/quantity of dry
materials of materials of
Alfalfa (Lucerne/Medicago Alfalfa (Lucerne/Medicago
sativa) on variants sativa) on variants
kg c/ha kg c/ha
1. | 15.1X-16 1750 875 352 176,0
2. |30.1X-16 1575 787 315 157,50
3. |15.X-16 2045 1022,5 409 204,5
4. |30.X-16 2165 1082,5 423 211,5
5. | 15.XI-16 2215 1107,5 443 2215
6. | 15.111-17 1425,0 712 285,0 142,5
7. | 30. 11-17 795,0 357,5 155,0 77,5
8. | 15.I1V-17 815,0 407,5 162,0 81,0

Alfalfa (Lucerne/Medicago sativa) crop yield is obviously different according to the terms of
sowing. Alfalfa (Lucerne/Medicago sativa) sown between October 30 and November 15 is
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characterized by a higher crop yield (About 211.5c/ha and 221.5 c/ha).Cause of severe winter
conditions we don’t recommend to sow after November 15. See table #1.

Table Ne2

The number/quantity of raw and dry crops of Alfalfa (Lucerne/Medicago sativa) fall and
spring sowing terms according to variants on c/ha in 2017-18

Ne Sowing terms The number/quantity of raw The number/quantity of dry
materials of materials of
Alfalfa (Lucerne/Medicago Alfalfa (Lucerne/Medicago
sativa) on variants sativa) on variants
kg c/ha kg c/ha
1. |15.1X-17 1919 959,5 383,8 1919
2. |30.1X-17 1950 975,0 392 196
3. |15.X-17 1936 968,0 387,2 193,6
4. |30.X-17 2000 1000 400 200
5. |15.XI-17 2001 1000,5 400,2 200,10
6. | 15.111-18 2051 1025,5 410 205
7. 130.11-18 2045 1022,5 409 204,5
8. |15.1v-18 2029 1014,5 405,8 202, 90

As it is seen from table #1 the difference in crop yields is almost equal to the second and third
year of sowing between fall and spring sowing terms.

On the bases of the experiments carried out during two years, we can conclude that
Alfalfa (Lucerne/Medicago sativa) is recommended to be sowed between October 30 - November
15, Fall term. But as for the spring term, the best option is until March 15. In the late lapse there is
preceded the drought and accordingly, the number of crops is reduced.

In the second year of Alfalfa (Lucerne/Medicago sativa) sowing in Fall and Spring sowing
terms the existing difference according to crops’ quantity is not observed and the harvest is more
or less equal to all the variants.
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Definition of the efficiency of water soluble fertilizers on the experimental
hazelnut field

Demetre Lipartia

PhD, Academic Doctor of Agrarian Sciences, Akaki Tsereteli State University, Kutaisi,

Georgia

Georgian hazelnuts are very popular in the World Market due to high nutritional value of the kernel
and many other factors, which is why hazelnuts are cultivated in all regions of Georgia. The number of
plantations grows every year.

Unfortunately, the majority of farmers believe that production of hazelnuts requires less work and
little expences, which of course, is not true. Each season management of a hazelnut plantation requires
particular expences for application of mineral fertilizers, chemical treatment and other activities which is not
performed nowadays because the farmers are not able to afford it.

On demonstration fields we also tested fertilizers soluble in water, defined their efficiency and worked
out soil fertilization schemes for plants of different ages.

In the recent years, due to existing climate conditions, many farmers began to install
irrigation systems in their plantations. We decided to define which fertilizer soluble in
water is more effective and what results can be reached.

The testing of the efficiency of fertilizers soluble in water took place in a 73 hectare
plantation in Samegrelo region. More than half of this plantation was planted in 2016 and
another part in 2015.

Before testing, leaf analysis made at the Agrarian Uniersity showed that the content
of nutrients in the plant is low.(table 1,2,3,4) Soil analysis showed heavy mechanical
composition, very low level of humus and other main nutrients (NPK), slightly acid. Due
to these factors development of the plants is slow compared to other fields and
demonstration plot in village Sachino. Therefore, the main goal of using fertilizers was to
improve the development of the plants.

Table 1. leaf analysis Table 2.leaf analysis
characteristic result characteristic | result
N 2,17 N 1,99
P 0,49 P 0,40
K 0,71 K 0,68
Mg 0,33 Mg 0,38
Ca 1,76 Ca 1,90
Mn 0,0037 Mn 0,03
Fe 0,0032 Fe 0,04
Cu <0,00002 Cu 0,02
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Table 3. leaf analysis Table 3.leaf analysis
Zn 0.004 Zn 0.009
Mo 0.001 Mo 0.006

We devided the plantation into several trial quarters and peformed application of
selected fertilizers.

During vegetation period we tested Carbamide 46% nitrogen, Organica, Sapro Elixir,
Grogreen (Starter, vegetation, fruit) with the following scheme:

1) Organica (14,4 gr/plant) + Gel starter 16-69-16 (5,7 gr/plant) + Gel vegetation
27-27-27 (6 gr/plant) + Gel vegetation 27-27-27 (5,8 gr/plant). After Organica first
application of Gel immediately and the rest with 1 week intervals. Experimental quarter #5
Is compared to quarter #4. Quarters for irrigation #5-15 (2970 plants).

2)Organica (14,4 gr/plant) + Gel fruit 18-10-59 (6 gr/plant) + Gel vegetation 27-27-
27 (5,8 gr/plant) + Gel vegetation 27-27-27 (5,8 gr/plant). Experimental quarter # 1 is
compared to quarter #3. Quarters for irrigation #1-1 (3497 plants).

3)Organica (14,4 gr/plant) + Carbamide (46% nitrogen, total per plant: 19,8 gr. of
clean nitrogen, which is 43 gr. of carbamide), 5,4 gr. of carbamide per week (2,5 gr. of
pure substance), in total 8 times with 1 week intervals. Experimental quarter #6, is
compared to quarter #8, quarters for irrigation #6-6 (3363 plants).

4)Organica only — application 2 times: first application at the end of May (14
gr/plant), second application at the end of June (14,4 gr/plant). Experimental quarter #7, is
compared to quarter #8. Quarters for irrigation #7-7 (3183 plants).

5) Carbamide only (46% nitrogen, total per plant: 19,8 gr. of pure nitrogen
substance, which is 43 gr. of carbamide), once a week 5,4 gr. of carbamide (2,5 gr. of pure
substance), in total 8 applications with 1 week interval. Experimental quarter #14, is
compared to quarter #12. Quarters for irrigation #13-14 (3493 plants).

6) Grogreen gels only: Gel starter 16-69-16 (5,7/2 gr/plant) + Gel fruit 18-10-59 (6/2
gr/plant) + Gel vegetation 27-27-27 (5,8 gr/plant) + Gel vegetation 27-27-27 (5,8 gr/plant)
with 1 week interval. Experimental quarter #10, is compared to quarter #11. Quarters for
irrigation #10-10 (3071 plants).

7) Organica ,,Geohumat® only — 3 applications with 15 day intervals. For each
application 3,4 gr/plant, total of 10,2 gr. per plant. Experimental quarter #2, is compared to
quarter #3. Quarters for irrigation #2-2 (3223 plants).

8) Organica ,,Geohumat* (8,5 gr) + Gel starter 16-69-16 (5,7 gr/plant) + Organica
,Geohumat™ (8,5 gr) + Gel vegetation 27-27-27 (5,8 gr/plant) + Gel vegetation 27-27-27
(5,8 gr/plant). After Organica application of the first Gel immediately and other Gels with
1 week interval. Experimental quarter #9, is compared to quarter #11 (fertilizer is not
included). Quarters for irrigation #9-9 (2558 plants).

9) Efficiency of Organica will be defined by applying alone, as well as mixed with
other products.
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Before starting the experiment we measured the plants. In each quarter plants were
selected by three categories: well developed, medium and poorly developed, 3 plants in
each quarter.

The experiment began this year, therefore it’s impossible to define final results at
this stage. But clearly, after 5 months of experiment the development of plants in quarters
1-2-6 was 50-60cm.

Reference
1) www.lemagro.com/Pages/Productsl.htm
2) http://bioservice.ge/%E1%83%9E%E1%83%A0%E1%83%9ID%E1%83%93%E1

%83%A3%E1%83%A5%E1%83%AAY%E1%83%98%E 1%83%90/%E1%83%A1

%E1%83%90%E1%83%9E%E1%83%A0%E1%83%9D-

%E1%83%94%E1%83%9AY%E1%83%94%E1%83%A5%E1%83%A1%E1%83%

98%E1%83%A0%E1%83%98

3) http://organiksa.com.tr/category/bilgi-merkezi/gubreleme-programlari/
4) https://www.wikipedia.org/
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Agroecological Monitoring of Dark (Brown) Soils in Imereti Region
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The study revealed that dark (brown) soil is widespread in Lower and Upper Imereti hill
vegetative cover, Weak (p*) acid of area reaction according to bark erosion of soil-forming rocks is
characteristic for all municipalities.

Based on our research:,, Classification of Imereti soils” [1], the type of dark (brown) soils
belongs to a mountain —~wood group. Two subtypes are set out by the influence of a mineralization
of bark erosion of soil-forming rock, the first subtype is acid and the second subtype is weak, not
fed. Three families are formed: the first is casual; the second is waste carbonate and the third is
waste-fed.

The ,,Face” of dark (brown) soil is important according to the study, therefore, three aspects
were selected by a system research method

I - humus layer thickness, according to humus content;

Il - according to cultivation and erosion quality;

I11 - according to the quality of pebbles.

Based on the above in | indicator there is observed:

1. Great thickness (<45 cm)

2. Average thickness (20-45cm)

3. Small thickness (<20cm), here also is allocated: a) Medium humus - 5-10% and b) Small humus
<5%.

In the 2nd indicator there is observed:

1. Dark (brown) soil

2. Arable/cropland a) Weak erosion; B) Average erosion; C) Strong erosion.
In the 3" indicator, there is observed

1. Weak pebbles

2. Average pebbles

3. Strong pebbles

Three types of varieties of dark (brown) soils were revealed via agroecological monitoring:
1. Heavy clay and silt 2. Silt; 3. Light loamy. Sandstones, clays, silts, conglomerates, limestones,
and marigolds have been sorted out according to soil-forming rocks in varieties of soil
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classification.

1. The goal of the study was the systemic observation in the agroecological environment a) Soil, b)
Geographical allocation and c) Plants.

2. Study efficiency: a)Pre-diagnostics of the conditions b) Possible conditions for spreading
agricultural products.

The dark (brown) soils in Imereti region belong to bio-climate type and they are spread via
vertical zoning from 600-900m to 200-2100 m. In Imereti, these soils are bordered by yellow and
red soil on the one side and on the other side mountainous subalpine soils.

These soils are made of sandstones, clays, and products of erosion. In the south of Imereti, it
covers northern slopes of Meskheti ridge: Zestaphoni, Bagdadi, Samtredia, Vani municipalities.
Here the soil producing rocks are clays, slits, rocks, andesites, and tuffs.

These soils are geographically developed in woods in Khoni, Bagdati, Vani, Tkibuli, Chiatura,
Kharagauli, Tskaltubo, Zestaponi, Terjola, Sachkhere, and Samtredia municipalities.

In the valley of Dzirula and its tributaries (Village Khunevi, Khevi, Vertkvichala, Lichi,

Chalovani) there are widely spread reddish-yellow color forest soils on crystalline rocks. Set out as
,,Red" soils. Their development is mainly connected to the character of soil formation and quality
of erosion.
These soils with their different consistency are transient stage soils between red and dark (brown)
soils, belonged to red-soil soils. These soils are less spread and can not be found on 1 100 000 scale
map. As for the profile differentiation of the soils according to genetic horizons is it weakly
developed, the thickness of the humus horizon is 30-35 cm, and the lower horizons layers are
gradually moving to each other and mostly the soil profile has the following formation Ao (A1) -As-
AB-B -BC-C.

The whole profile of dark (brown) soils in Imereti region is characterized by acid or weak
acid reaction. It is also characterized by silting of a metamorphic horizon in the upper layers and
loam fraction is weakly carried out, in absorption complex the bases are not fed, and hummus is
highly accumulated in the accumulative layer, which is sharply reduced in depth. The hummus is
acid. These soils are characterized by a good air capacity and water lifting in upper horizons.

Cut Nel Morphological description, exposition area in the wood, village Upper Vani, Vani
municipality

M Deadlfed up COver;

0-5cm
L — Dark (brown) soil, crop structure, heavy clay, friable, roots, vegetative waste in a
5-25cm

big amount, humid

A8
25-55¢cm
parts of rocks, humid

— The same, lighter, lump structure, heavy clay, strong, a small number of roots, small

BC
55-80cm
humid

— Light brown soil, chestnut color, weakly expressed structure, heavy clay, strong,
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C

80-100cm

— Clay-silt erosion products

The data shows that the dark color of the upper horizon is not related only to the existence of
small, not-spoiled vegetable wastes, but to hummus consistency. The color of horizons in depth
gradually becomes light gray. The data of mechanical analysis of dark (brown) acid soils indicates
that these soils are characterized by loamy, clay mechanical composition.

The Data of Mechanical Analyses of Dark (brown) Acid Soil (Wood) (Table Nel)

Dark
(brown)

(Wood),
Upper
Vani

Acid  Soil

The Fractions in mm%

depth of | Hygrosco | 1- 0-25 0.05 0,01 0.005 | <0.001
samples/p | pic water | 0.25 | 0.025 | 0.01 0.005 | 0.001 Total
atterns %-30

(cm)

0-10 6.22 101 | 2433 |21.12 |15.76 |18.22 |10.42 W44.30
35-45 4.21 10.1 | 22.04 |21.44 |12.23 |16.07 |17.90 #46.20
60-70 6.21 10.32 | 16.33 | 15.83 |24.62 | 17.77 | 1513 [57.53
90-100 6.20 10.32 | 22.14 | 11.48 |19.79 |23.65 |12.72 49.16

The number of fractions of physical clay (<0.01mm) ranges/changes between 15.76-19.79%
and gradually increases in the profile. The number of dispersive fractions (<0.001mm) varies
between 10.42-12.72%. Boggy/loam faction index in metamorphic horizon (B) increases, which
points to the weakness of clays. Figures on mechanical composition show average pebbles that has
a great influence on the soil properties of the soil.

he Data of Chemical Analyses of Dark (brown) Acid Soil (Table Ne2)

The Hum [Total Phosphoru | Kalium pH in| The total of absorbed
depth off us% [Nitrogen| s Solution Solution Water | bases 100gr in a soil
sample/p 0o 100 gr. in g 100 gr in a | solutio
Dark attern soil soil n
(brown) | descriptio Ca | Mg |H xs80
soil,acid n
(wood), 0-10 2.0 _ 8.75 2.7 4.9 23,75 b.35 | _ [29.13
Upper s s 117 15 13 41  [2551 B28 | _ p9.79
Vani - —
60-70 1.20 | _ 0.75 0.8 5.2 23.86 4.60 | _ [27.76
90-100 |0.60 | _ 0.75 0.9 5.1 19.46 .35 | _ [31.81

Table #2 shows that hummus is even lower in the top horizons of not cultivated dark (brown)
soils for agriculture crops and it ranges from 2.0 to 1.7%. As for phosphorus solution, it in upper
horizons is 8.75-1.5 mg /100gr soil, movable potassium is in 2.7-1.3 mg/100 gr.soil. In weak acid
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soil, the total of the base is in 29.13-31.81 mg/100g soil, which is conditioned by an area reaction
(p™), which in water solution is 4.1-5.2.

These soils are characterized by a medium and large thickness of the profile. According to
the economic viewpoint, some are gained by crop cultures, mainly by different varieties of maize.
Dark (brown) soil is the important base for tea, vine traditional varieties, mulberry, fruit and berry
crops.

Reference

1. T. Urushadze, A. Bajelidze, Sh. Lominadze - 'Soil Science’, Batumi, 2011
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Reaction of the Soil Area and its Importance in Agriculture

Neli Kelenjeridze
Candidate of Agricultural Sciences, Akaki Tsereteli State University, Georgia, Kutaisi

Abstract

The area reaction has a great influence on plants' growth-development and productivity of
soil microorganisms, speed and direction of the chemical and biochemical processes in the soil.
Cultural plants and most of the useful microorganisms in the soil are well developed when the soil
area reaction is weak acid and weak alkali or in the range of PH 6-7.4.

Soil reaction can be acid, neutral and alkali depending on how the soil is formed and what is
its composition. The reaction of the soil is closely related to the composition of the absorbent
complex, an alkali reaction is caused by the consistency of different alkali and alkaline salts, as
well as the absorbed sodium.

Soil acidity, which in humid climate conditions is characteristic for red, marshy and other
soils for the one hand is caused by the existence of mineral and organic acids and acidic salts and
on the other hand by hydrogen and aluminum.

Soil acidity and generally reaction are expressed by different concentrations of H-ion and its
proportion with OH. This concentration of hydrogen is marked by P™. A reaction of soil solution in
natural conditions ranges from 3-3.5 (sphagnum peat) and varies to 9-10. But more often it ranges
between 4-8.

When PHPH =7 _ reaction is neutral _ H*=OH"
When PH<7 _reactionisacid _H*>OH-
When PH >7 _reaction is Alkali H* < OH".

Soil solution reaction according to hydrogen concentration is distributed as:

Extremely acid — P" = 3-4; acid - P" = 4-5; Weak acid -P" = 5-6; Neutral — P" = 7; Weak
Alkali - PH = 7-8; Alkali -P" = 8-9; Extremely Alkali —PH=9-11.

Among P indicators and hydrogen- ion concentration there is disproportionate dependence,
P indicator increases by 1 unit, the hydrogen concentration is reduced 10 times and v.v.

Besides the active acidity, the soil is characterized by potential or hidden acidity that is
caused by hydrogen and aluminum ions which are located in the solid or strong phase of the soil. It
has 2 forms: exchanging and hydrolyzing. There is no substantial difference between them, they
differ only by quantitative indicators, and hydrolyzing acidity is more than exchanging.

Knowledge of exchanging and hydrolyzing acidity is important for calculating how many
tons of lime is required for 1-hectare acid soils that need partial or strong liming.

Acid reaction in humid climate conditions is characteristic for poor, red, marshy and other
soils. Extremely acid is the soil which acidity is less than 4-4, 5 PH. The average acidity is 4, 5-5, 5
P" which is characteristic for the majority of Western Georgia and red soils. The weak acid
reaction is within 5.5-6, 8 P" and is characteristic for weak, woody and other soils, as well as in
the upper layers of dark and meadow soils and others.

The neutral reaction is characteristic for black soils in the upper layers that develop in
moderate climate conditions, as well as they are peculiar for forest, alluvial, wetlands, and other
soils.
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There is weak, average and strong alkali of the soil. Weak alkali reaction is peculiar for soils
that exist in the dry field zone. P" is 7,5-7,8 from a water solution of this soil. The average alkali
reaction is essential for semi-tuna and saline soils. Strong alkali reaction (P -8, 5-9) is
characteristic for soils that contain sodium ion in absorbent complex.

The plants are especially susceptible to acidity in the first period of growth, in the next
phases they easily absorb the acid reaction of the area, the acid reaction in the first phase of growth
increases the risk of changes in carbohydrates and proteins, it has negative affect on fertilizing
generic organs, thickening a grain for which crop/harvest is reduced.

The soil reaction is significantly changing in the process of soil cultivation and is mainly
associated with the modification of the consistency of absorbent complex.
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Naturally Growing(Wild) Herbaceous Plants of Kutaisi Botanical Garden

and its Surroundings
Nino Khonelidze
Scientist, Kutaisi Botanical Garden, Kutaisi, Georgia
Nunu Diakonidze
Scientist, Kutaisi Botanical Garden, Kutaisi, Georgia

Abstract

The consistency of species and vital forms of herbaceous plants'were investigated as a
result of the study.There are revealed quantities and species of rare and endangered plants,
Georgian and Caucasus endemic varieties, curing, useful, technical, decorative plants and those
enlisted in the red book.

The number of multiple, small, or single individuals of herbaceous plants has been
identified. This gave us the capability to state the quantity of naturally growing (wild)
herbs/plants, botanical families, breeds and species from Kutaisi Botanical Garden and its
surroundings —towpath of rivers Rioni and Rua, reserves and Caucasus Flora areas.The list is
not complete. At this stage research work is being on. There are many plants that need to be
studied in order to finalize the list.

Georgian endemic speices in Kutaisi botanical garden are: Cerastium argenteum,
Euporbia boissieriana, Adventuria — Onbrichis cacherica (boiss et bushe), Thymus desjatova
Ronn (Z. serpyllacea).

Caucasus Endemic species: Iris Iberica, I. colchica, Lotus caucasicus, Primula orientalis,
Taraxacum grossheimii, T. praticola, Tragopogon serotinus, Tr. tuberosus, Teucrium nuchensee,
Thalictrum buschianum kem. Nath. Verbascum formosum and others. Some of the plants are
units from the named groups and they need special care.

The plants enlisted in the red book and the red list: Anograma leptophyll (L) Link,
Hymenophyllum tunbridgense (L) Smith. Adventuria — Campanula armasica char. C. draaku
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Alboc, C. dryschrica kolak., C. svanetica Rupr., Symphyandra pedula (Bieb. Dc. Cerastium
ponticum Albor., Adventuria — Charesia Akinfiecii (schmalh.) E. Busch, Silenepygmaea Adam,
Seneciozhombifolius (willd) Sch. Bip. Trapa colchica Albov (Water walnut) - Cicer arientinum
L (Cicer arietinum), Paeonia caucasia. Erytronium caucasicuam Woronowii, Cyclamen vernum,
Muscari alpanicum schchian.Galanthus caucasicus (Baker) Grosch. Helleborus caucasicus A.Br.
H. abchasicus, A.Br. and others.

Most of plants/herbs spread in botanical garden are particular with their
healing/treatment characteristics that are widely used in official and traditional medicine,
namely: Arum orienrale stev. A. maculatum, Glechoma hederaceae. L. Polygonatum
glaberrium C. koch., Urtica dioica. L., Thymus serpyllum. L., Agrimoniacupatoria. L.,
Calendula officinalies. L., Daturastrumomum. L., Hyoscyamusnigra. L. Artemisia vulgaris. L.,
Xanthium strumarium. L., verbena officinalies. L., Leucojumaestivum. L., Solenumnigrum. L.
Capsella bursa - Pastoris (L) Medic. Tussilagofarfara. L. Helleboruscaucasicus A.br., H.
abchasicum A.Br. Paeoniacaucasicus. L., Inulahelenium. L. Cichoriumintybus. L. Celidonuim
majus. L., Tricoliumpratensis. L., Convevulusarvensis. L. Calistegia (welld) boemetschult.
Colchicum specisumstev. Malvaneglecta. L., M. silvestris. L., Sonchusasper. L.,
Liontodonhispidus. L., HeracleumSosnowsskyi. L. and others.

Edible greens used for food boiled and pickled, mainly: Viola arvensis. L., Primula
woronivii. P. macrocalyx.Rumes crispus. L., R. pulcor. L., Urticadioica. L., Althaeaarmeniaca.
L., Lamium album. L., Chenopodium album. L. Sillenealba. L., Arum orientale M. Bieb. Licopsis
orientalis. L., Portulaca oleracea. L. Ornitogalum umbelatum. L. (Gagea)Symphytum
grandiflorum. Dc. Taraxacum officinale wigg, L. Amaranthus retreplaxus. L.
Cirsiumincanum Fisch., Polygonatum verticillatum. L. Callega orientalis. L.Galega Orientalis
Lam and others.

Main plants containing paints are:Sambucus edulis.L. (Sambucus Ebulus); Stachys
silvatica. L., OriganumVulgare. L., Hypericum Perforatum, Potentilla erecta. L. Physalis
Alkekengii. L. Bidens tripartita. Solanum vulgaris L. and others. With a decorative point of
view there are selected: Irusiberica. L., I. colchica. L., I. pseudocorus. L. Crocus speciosus. L.
Crocus schorojani; Bellisperemis. Galanthus caucasicus (baker) Grosch. Viola Odorata. L., V.
alba Paeonia caucasica. L. Phyllitis scolopendium . Miosotis alpesthris. Inula halenium. L.
Osmundaregalis. L. Primula woronowii. Convallaria transcaucasica ; Dryopterisfilix mas.
Helleboru scaucasica A.Br. H. abchasica A. Br. Scilla bifolia. L., S. Winogradowiisosn.
Pyrethum. L. P. Officinalis. L. Ajuga reptans. L. Lichnis coronaria. L., Lolium pirene. L.
Verbena offieinallis. L., Vinca major. L. Vinca minor. L. Cyclamen vernum. L. and many
others.

Pteridium aquilinum existing in Kutaisi Botanical garden: Asplaniumtrichomanes. L., A.
adiamtumnigrum. L. A. siptentrionale. L. Aspanium Viride. L. Pteridium tauricum. L.,
Dryopteris lileana Adan. Polystichum aculatum. L. Pteriscretika. L. Polipodium australis.
Matteuccia strutholeris (L) Tod. Osmundaregalis. L. and many others.

The number of multiple, small, or single individuals of herbaceous plants has been
investigated and the results gained are as followed:72 botanical families, 587 breeds and 1712
species, among them 368 are one year plants, 120 two year plants and 460 are perennial, 28 are
the Caucasus endemic and 4Georgian endemic. Ferns with 11 botanical families and 23 species.
5 mosses, 15 Fungi, and 8 fairy-mushrooms and others. The list is not complete. At this stage
research work is being in the process. There are many plants that need to be studied till
representing the final list.
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Crafting and Processing of Precious Stones

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

Abstract

Quite often, crystal found in nature are plain; characterized by cracks, dim sparkling and
other defects. Thus, it should be faceted in order to retrieve its natural beauty.

Facet processing gives the precious stone a good shape, high quality light effect and
special sparkling. The result of perfect faceting comes, when the stone sparkels with different
spectrum of colours.

Faceting and polishing increases stone value and price. For example, andalusite and
stauroslithos are transparent minerals and they might not be paid any attention, but after
faceting and polishing their surface sparkles with different spectrum of colors.

During the faceting process, precious stone loses half of its mass, so, jewelers try to keep
its mass as possible. For instance, diamond while chipping loses 2-6% of its mass, while
sharpening — 40-45%, total loss is 55-70%, which covers the price received from the precious
stone itself.

The faceting process of precious stone is divided into five stages:

1. Preliminary stone testing;
2. Splitting (cleaving)

3. Cracking

4. Faceting

5. Polishing

Although, all these processes are automated, all the precious stones require an individual
approach.

Big centers of processing precious and colored stones were close to the place of their
quarrying. However, together with the development of trade relations, the quarrying centers
were transferred from the East to European countries. Europe attracted the wealth of precious
stones of the eastern countries. Besides the centers, new deposites of precious stones were
discovered in South America and in Africa in XIX century.

In Georgia, processing and crafting of precious stones, starts from the the Eneolithic and
Early Bronze Age; material cultural monuments of antique age Georgia are characterized with
high level crafting techniques. Placing various precious stones on the sparkling surface of
golden rings, earrings, necklaces, bracelets and color combination techniques were on high
level. They used precious and semi-precious stones such as: amethyst, turquoise, agate, sardion,
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aquamarine, emerald, diamond, jasper etc.

Most of the precious stones came from the eats and Mediterranean countries to Georgia.
Partly, Georgians of Antique Age used stones of local quarrying.

In the 50-60s of the last century there already existed a stone quarry factory in Tbilisi,
where various productions of stones were produced.

Artifacts decorated with precious stones, expressed the georgians high profile level and
corresponded to their demands.
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BMSB monitoring in Samegrelo
Demetre Lipartia
PhD, Academic Doctor of Agrarian Sciences, Akaki Tsereteli State University, Kutaisi,
Georgia

It should be noted that in 2014 and 2015 the export of Georgian hazelnuts reached 183 and 176
million dollars and production of hazelnuts became one of the most profitable fields in Georgian agriculture
and an important income for over 40,000 families. Due to the damage (lower yield and bad quality of
kernel) caused by the Brown Marmorated Stink Bug the income of the farmers in 2016 dicreased by 40
million dollors. BMSB First appeared in Georgia in 2015. The rapid growth of the population of the pest
puts in danger not only hazelnuts, but also production of grapes, corn, apples and vegetables. If proper
measures are not taken against the Brown Marmorated Stink Bug, the impact caused by this pest mey put the
development of Georgian Ariculture several years back.

Brown Marmorated Stink Bug (BMSB) Halyomorpha halys (Stél) (Pentatomidae) is an invasive pest.
It likes warm temperature and propagates when the temperature is from 15 to 33 degrees (embrio can
develop in 15 degrees but the larvae dies). The best temperature for its development is 20-25 degrees. The
full cycle from the egg to imago in conditions of 20 degrees lasts for 80-85 days. If the temperature is 30
degrees, than the period is 34-35 days.

The goal of the research of BMSB in 2017 was : 1) Studying biology of the BMSB.
Sticky traps with pheromones have been placed in 2 experimental hazelnut orchards (in
villages Rike and Shamgona; 2) Definition of the migration routes of the BMSB from the
winter shelters to hazelnut plantations; 3) Evaluation of one time chemical treatment
against the populations of the pest.

In 2018 the research has following direction: 1) Studying the dynamic of the growth
of the population of BMSB during 5 month period, its life cycle in different phases from
the egg to a grown up form (from May till September) using sticky traps with pheromones;
2) Studying the effectiveness of traps as a monitoring tool; 3) Studying the effectiveness of
the so called “attract and kill” stations for control of the BMSB; 4) Studying the level of
damage caused by the BMSB.

Used material: monitoring trap produced by an American company TRECE. One set
contains 4 sticky plates and 2 packages of pheromones (so called aggregated pheromone).
One set is meant to be used on one spot during the whole season (24 weeks). This means
that the sticky plate is changed 4 times (once every 6 weeks), and the bait with pheromones
2 times per season (once every 12 weeks). We will also use special nets processed with
particular pesticides as a so called “attract and kill” station. Monitoring traps/baits will be
provided by REAP in the framework of cofinancing. Application of pesticides will be
performed by the Food Safety Agency.

The trial will be performed with the following methodology (on each field):
1) We selected 9 plantations in total. Traps/baits will be placed in all of them. 3
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plantations will have a function of control, another 3 plantations will have “attract and kill”
stations”, and the last 3 will be fumigated with pesticides; 2) The level of possible damage
of hazelnuts by the Brown Marmorated Stink Bug will be defined according to the critical
indicator of harm (finding 10 adult or 1 nymph stage of the pest); 3) The traps will be
placed on the perimeter and in side the plantation with the following scheme: 40 traps/baits
on the perimeter, 110 inside the plantation (equally covering the whole field), 10 traps near
the households and animal dwellings. Total of 160 traps will be placed on a 2 hectare
plantation. 4) We change the traps once every 6 weeks according to the instructions, and
the bait is changed once every 12 weeks; 5) “Attract and kill” stations will be installed on
the perimeter, about 12 pieces in 3 plantations (4 stations in each); 6) Visual observation
and taking notes will be performed every week. In case of filling with insects, leaves and
dust, the trap will be changed; 7) Taking samples (collecting BMSB nymphs and imagoes
and storing them in special containers in 70 alcohol); 8) Transportation and further
research in laboratory: sorting different stages of the development of the insect and
counting;

Data analysis and making conclusions.

2017 trial results and observations:

* Adults begin to fly at the end of May, however, a) we don’t have earlier data; b) flying
period was delayed due to frequent rains;

* The biggest amount of the population is noticed from the mid June till the end of August;

* The last nymph of the second generation is noticed in mid September, which means that
the last eggs were laid no later than beginning of September — two full generations in
condtions of the Western Georgia;

* The traps placed near the wild plants showed a large accumulation of adults and nymphs
which means that the main source of migration of the BMSB is wild plants; migration
from ruins and meddows is less;

* Chemical treatment turned out effective against the BMSB, but one week after the
treatment the stink bugs returned to the field wich means that they started migration from
the nearby territory;

* Installing wintering boxes is better high near the branches of the tree;

* BMSB moves from one plant to another according to the time when their fruits are

mature;

Preliminary results of the trial in 2018 are following:

“Attract and kill” method.

“Attract and kill” method is effectively used against the Brown Marmorated Stink
Bug in different countries. A net soaked with a pesticide is installed on the perimeter of the
plantation, 4-5 pheromones are placed for attraction of the pest. After touching the net
stink bug dies.

On the perimeter of the trial field we placed nets which were treated with products
containing Bifenthrin once every week. Results showed that this method is very effective.
The life cycle of the BMSB consists of 5 stages, 4 of them are nymphs and they are able to
damage the harvest. An adult BMSB feeds not only on the hazelnut kernel, but also leaves,
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husk and other parts of the plant.

BMSB affects hazelnuts when it pierces the shell and then the kernel using its
proboscis. The level of damage depends on the hazelnut development phase when the stink
bug feeds on it.
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Cerastium argenteum M. Bieb. Culture

in Kutaisi Botanical Garden
Luiza Gorgodze
Researcher, Kutaisi Botanical Garden, Kutaisi, Georgia
Elene Khutsishvili

Researcher, Kutaisi Botanical Garden, Kutaisi, Georgia
Abstract

The work represents the introduction issues of wild herbaceous plant — Cerastium
argenteum M. Bieb. in Kutaisi Botanical garden. There have been studied the plant’s
bio-ecological peculiarities, cultivation conditions, propagation techniques and
perspectives of its use in garden compositions.

Cerastium argenteum is rare endemic species in Georgia. It grows in dry and
rocky habitats of Eastern Georgia. Scientific novelty of the research work is a
comprehensive study of the culture in Western Georgia, namely Imereti region.
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Researches have been made in Kutaisi Botanical Garden on the experimental plot of
budding department. The plant was propagated by seeds and vegetation. The best result
is by vegetation and the optimal period is autumn, though sometimes it might be
spring.

According to the conducted research, it has been concluded, that Cerastium
argenteum is fully adopted to the local conditions, it is highly drought and frost
resistance plant. Diseases and pests had not been observed during the research period.

Cerastium argenteum is characterized by development changeability amazing
colors of the vegetative mass the whole year. In early spring, it is light silver, in late
autumn it is dark grey, and in winter it is lilac due to frosty days.

Cerastium argenteum does not require the special conditions of agrotechnical
activities. Accordingly, it is rather perspective to use the plant in different elements of
flower parterres as clumps, rabattes and alpinarium and is especially beautiful for
decorating stone plots, for filling spaces between rocks and stones; besides, in botanical
gardens and in green constructions of cities, every season of the year.
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Abstract

Physical - chemical and organoleptic parameters of the modern raw materials and the
finished product from Tea, which do not meet modern requirements, have been studied in order to
enrich the tea with these indicators, the study of the rich, perennial plant growing in Georgia,
Elaeagnus, - Chemical additives Berries, optimal parameters of drying and tea receptors obtained
by filling supplements, chemical and organoleptic indicators.

Tea products belong to the category of food products, which are increasing every year in
almost every country in the world, due to their curiosity and medicinal prophylactic purposes. The
balance between production and demand is violated, in particular the demand prevails. The solution
to the demand for tea products depends on the growth of traditional raw material market, the
development of new technologies, the creation of a non-traditional raw material base and the
processing of new technology of teas produced on this basis.

The study of the physical and chemical and organoleptic indicators of the modern raw
materials and the product produced from it showed that the raw raw materials of the previous year
are reduced to its quality products, such as extractive substances, phenolic compounds, alkaloids
and others. In order to increase the quality and quantity of tea we consider it enriching it using non-
traditional raw materials. This issue is important and its research has been founded since the 70s of
the 20th century.

Nowadays, Georgian tea's raw market is significantly reduced, but in recent years the
plantations have been rehabilitated, due to the increase of the number of low-chemical
composition, assortment and production of 5-7 leaf tea raw materials. For this purpose we have
been used in Georgia, the widely grown plant, Elaeagnus.

The quantity of extractive substances of various vegetable supplements in the Elaeagnus
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range varies between 41-55% and the number of phenolic compounds up to 13,64-13,87. The
number of acute substances is more in the Elaesagnus and the phenolic compounds in the leaves of
the elaeagnus.

Determined, optimal technological parameters of fermented Elaeagnus fetal fetuses Using
Rays: Phesat Elaeagnus is the options for dying of whole fruits: P = 0,25-0,05 watts / m2; H = 25
cm, h=7 mm, 110-114; T = 90 + 50C; Irradiation

Phesat Elaeagnus Drying of the Crushed Fruit of the Processes: P = 0,25-0,05 watts / m2;
H =25 cm, h=5 mm, 52-55 years; T = 90 £+ 50C; Irradiation

Therefore, the foam Elaeagnus fetishes the so-called It is advisable and prospective in the
area of rays. The intensity of chills increases 6-8 times compared to the control method used by us.
The number of material losses decreases, improving the quality of the dried fruit, tasteful features,
storage capacity and duration.

Elaeagnus fruit can be used as fruit tea, as well as tea supplements. Elaeagnus dried by us)
The fruits and leaves were used to enrich black and green tea.

Thus, physical and chemical and organoleptic indicators of the modern raw materials and
the finished product received from tea have been established. In order to enrich the tea with these
indicators, it was studied, rich in phenolic compounds, elaeagnus, and its physical-chemical
indicators, the optimal technological parameters of fermented Elaeagnus fruits. Using rays: Pheat's
Elaeagnus are the best options for weight loss: P = 0,25-0,05 WAT / m2; H =25 cm, h =7 mm,
110-114; T = 90 = 50C; Irradiation The patch of crushed fruits are: P = 0,25-0.05 Watt / m2; H =
25 cm, h =5 mm, 52-55 years; T = 90 £ 50C; Irradiation

95-5% of tea and supplements (19:1), and "tea pheasant's Elaeagnus fruits" (93:7%) with
the Tea's new product "Tea Pshat Elaeagnus Folias" (13:1). As a result, the chemical and
organoleptic parameters of additive tea have been improved: green Tea Pheasant's Elaeagnus leaf
with 0,25 points and black tea additives with 0,5 points.
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Production of tablet soluble tea enriched with biologically active
substances

Ekaterine Kakhniashvili

Candidate of Technical Sciences, Academic Doctor of Technology, The associated professor

Department of subtropical crops products technology, Akaki Tsereteli State University,
Kutaisi, Georgia
Abstract

The present work deals with one of the interesting types of food product — tablet soluble
tea, which are obtained from hard-to-be-grown tea types - Increasing its chemical composition
and enrichment with biologically active substances can be planted with vegetable raw
materials - in the production of pomegranate leaves extract. The technologically advanced
technique allows for easy access to food products. The tablet soluble tea is a product filled with
substances that are essential for the body, which can also be used for medicinal and
prophylactic purposes. Involve in the daily diet of this product will increase the immune
system of the body, fill the energy deficit, rejuvenate effect.

The biologically active ingredient is the concentration of high physiological activity,
which is essential for the survival of the living organism, activates the enzymatic system,
quickly and easily restores the shortage of nutrient essential nutrients, strengthens the body by
energizing, and even a small amount of sufficiently healthy and protective action For him.
Thus, it is necessary to use their daily ration.

A rich product of biologically active ingredients is tea products, namely green tea. It is
possible to increase and enrich its properties with other additional features, using biologically
active substances, which have previously been tested. However, this time we used tea types —
siftings and fanning.

We have produced a tablet soluble tea that is a product of a 3-5 ml table tablet that is
made of siftings and fanning. It is distinguished with small quantities, high quality dosage
accuracy, well maintained, well transported, and most importantly convenient for use.

Pomegranate is a rich plant with biologically active substances selected to boost the
tablet soluble tea.

As the chemical composition of the pomegranate components, it will be used as an
additive to increase and increase the production of tea products, in particular, the chemical
composition of the tea, and the antimicrobial properties of its preparation, will protect the
body against harmful microflora. Can be used for the treatment of tea products with
prophylactic purposes.

For the preparation of tablet soluble teas were used:

¢ Green tea discharge;

e Pomegranate leaves extract as a subtle substance;
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e Sugar powder to improve the readiness of the ready tablet

¢ Composition of compound ingredients: 75%, excretion - 15%, powdered sugar - 10%;

e In order to simplify the process, the process of granulation has been removed from the
technological scheme, since the raw material is pre-crushed. Additionally, the addictive
substance provides the ability of high-packing material to break down.

Pomegranate leaf extract has been obtained: processing the leaves with water steam (for
the purpose of dissolution of chlorophyll), further shredding and drying up to 3-5% tm; Extract
has been obtained by a three-fold extract of pomegranate leaf and water in 1.5 ratio; We took
20 liters of optimum dose to extract 200 kg. tea leaf, which is 10% of tea, ensures full extraction
of the extract in the processing process.

The technological scheme adopted by the teapot tea is as follows:

Prepare the raw materials (excretion, powdered sugar, pomegranate leaves extract) -
Mixing components - 170g, 30-40 years) - Prepare the crushing and mixing of pressure -
Pressing the tablet > warehouse operations (exchanged from powder and grout, delaying 1-2).

Tablet samples have been defined by organoleptic indicators and basic chemical
components.

Determination results are given in Table Ne 1.

As shown in the table, the number of extractive substances increases from 0,7% to 2,7%,
while the content of phenolic compounds increases by up to 1,45%, improved quality ratings,
yellow, reddish-alloy products.

Thus, on the basis of the experimental experiment, we can conclude that pomegranate
plant leaf extract can be used in biologically active ingredients enriched natural, non-
phosphated, green tea, which can also be used as a drug-prophylactic consumer product.

Table Ne 1.
Quality of tablet soluble tea
g ]
) —~~ —~ .9 o
g % 8 g g - 3
2 L - S |28 | 2
o g &N g « N SR | 8 g g
° g o K @ o H g 6 @ o e
=5 O ‘E o 7 8 2 ° (SIS
g o O & SH 3 B H & Q
E ? = Eq 9 RN =) =
& ° =& 2§ 29 | & B S
e < 5 g g 2
— ey
3.00 Yellow,
Control T insufficiently 0,49 32,5 13,5
Characteristic of tea
transparent
3.5 Yellow, reddish
Tablet soluble tea ' tint, sufficiently 0,60 34,9 14,8
Pleasant aroma
transparent
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The Leaves of Caucasian Rhododendron (Rhododendron caucasicum Pall.)-
Used for Obtaining Alternative

Raw Material of “Mate” Type Tea

Tamar Kopaliani
Doctorant, Akaki Tsereteli State University, Kutaisi, Georgia

Abstract

A wide range of tea products is presented on the consumer market. Paraguay
“Mate” type tea is one of the leading product. The leaves and sprouts of tropical Zlex
Paraguerinsis St.Hill are used to produce it. Paraguay “Mate” type tea originally comes
from Paraguay, Argentina, Brazil and Chile.

Paraguay “Mate” type tea influences the human body in many ways. Usage of the
product increases appetite, stimulates heart rate and has positive impact on other body
organs. It widens cappilaries, decreases high blood pressure etc.

The number of the above-mentioned product on market is very low. Alternative
material to substitute it is Caucasian Rhododendron (Rhododendron caucasicum Pall.)

The leaves of Caucasian Rhododendron (Rhododendron caucasicum Pall.) has
many anatomical and biological characters in common with traditional IZlex
Paraguerinsis St.Hill. The product does not contain caffeine and other strongly
stimulant alcaloids. These features enable the usage of the product for all age groups.

The rhododendron belongs to a family of Ericaceae D.C. Plants. It is is an evergreen
bush that may reach 1,5 m in height; its leaves are dark leathery green and resemble an
elongated oval, it is length 4,5-12 cm and sit s on a short, reddish stems; Plant’s flowers
,which blossom in June — July, are light pink in color, gathered around the stem in 3 to
5 rows, and have pleasant aroma. The plant grows in a high-mountainous region at
altitudes of 1600-3000 m above the sea level and forms extensive thickets in Alpine
zone and a underbrush in subalpine woods. Rhododendron can be found in highlands
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of Georgia.

Rhododendron is widely spread in the highlands of Georgia. The consistency of its
leaves is different depending the season: in Spring dominates the leaves of previous
year (2-years, 3-years), 1-year leaves are presented in Autumn.

Dried leaves of Rhododendron are widely used in traditional medicine. Leaves of
a rhododendron Caucasian are widely used in homeopathy at curing poisonings from
mercury, diseases of mucous membranes and headaches. Preparations from leaves
possess high P-vitamin activity. People widely consume it while hiking in the
mountains, it vanishes symptoms of oxygen deficiency.

Research Material and Methods

The material for research has been taken from highlands of Bakhmaro, in August.
2 and 3 year long tea-leaves. Freshly picked material was put in the fire-proof device
and was dried in the drying device till 13% of humidity.

Results
Table N1 represents major characteristic features of the raw material.

Table N1. Measures of Rhododendron leaves.

Measuring Number Length Width of the leaves
Leaf Sprout

1 14,7 0,8 6,1
2 15,1 1,4 5,8
3 13,8 2,0 5,5
4 14,2 1,9 4,8
5 10,2 0,6 5,4
6 13,0 1,0 6,0
7 12,8 0,8 5,4
8 12,6 1,6 5,2
9 14,4 2,0 5,8
10 10,8 1,0 5,0

Average 13,16 1,31 4,96

Hystochemical reactions have proved the sxistence of bioactive substances. Their
accumulation directly depends on the vegetation of leaves, creation of downy, their
number below the leaf, period of its creation, storage conditions etc.

Brief Summery
+ The Leaves of Caucasian Rhododendron (Rhododendron caucasicum Pall.)- Used
for Obtaining Alternative Raw Material of “Mate” Type Tea;
% Morphological-Anatomical characteristic features of The Leaves of Caucasian
Rhododendron have been studied, hystochemical features and the location of
biological substances have been pointed out.
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Influence of agroclimatic factor on growth and development of
Actinidia (Kiwi) plants (in Kutaisi 2016-2017)

Vladimer Ugulava

Agriculture Academic Doctor, Associated Professor, Akaki Tsereteli State University,

Kutaisi, Georgia.

Ketevan Kutelia

Agriculture Academic Doctor, Assistent Professor, Akaki Tsereteli State University,

Kutaisi, Georgia.

Tornike Xeladze

Master

Abstract

Actinidia (Kiwi), as the Georgian production planting, was still less known for Georgian
society, but since the second half of the last century Actinidia which is widely spread in the world
fruit-growing, fruits are characterized by high nutritional and taste, deserved the universal
approval, distribution and consumption in the world fruit-growing.

Actinidia production plants are predominantly widespread in the subtropical regions of
western Georgia, in other regions we meet it in the homestead land of several persons concerned.

In order to study the agro-ecological characteristics of the Chinese Actinidia (Kiwi) culture,
a stationary experiment was held in Kutaisi (Imereti).

Below there are the physical-geographical and agro-climatic indicators of the objects that
conduct the research according to the long (norm) as well as years of experiment. We have
recorded the following indicators: the average monthly and annual temperatures of air, absolute
minimal and maximal temperatures, monthly and annual precipitation, air relative humidity. These
indicators are presented in the table 1. and in relevant climatic diagram (# 3.1.1; 3.1.2; 3.1.3; 3,1,4).

In Kutaisi, the annual average temperature is 14,40C. In the study years it was much higher
(Table 1) and climatic diagrams 1,2.3.4), especially in 2017 it was 15,70C, in 2016 - 15,30C.

According to long experiment the drop of absolute minimum temperature of the air is
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expected at -170C.

In the study years, the temperature drop was recorded only in 2017 and it is -3.50C (in
January), and in 2016 - 1.5. The absolute maximum temperature of the air is allowed up to 420C, in
2017-37C (in August). According to Kutaisi many years’ data the annual amount of precipitation is
1394mm. In the vegetation years relatively higher was in 2017- 1515mm, and minimum in 2016-
1503mm.

According to the standard the relative humidity of the air is 76%, it was relatively higher in
2016-72%, and in 2017 averagely 71%.

Analysis of Kutaisi agroclimatic indicators shows that the average annual air temperature in
the study years is higher than the standard. The rest of the data is within the norm.

Thus, observation on the agro-climatic indicators show that all agroclimatic parameters are
within the standard, only compared with many years records, the average air temperature and
precipitation were relatively higher than in 2017.
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Establish phytosanitary risks of decorative plants of Kutaisi Botanical
Garden

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

Abstract

Kutaisi Botanical Garden is located in the north-east of the city,on the Rioni coast
betweenthe historic chain bridge and the Choma reservoir.It was founded in the
middle of the 19th century.Dendroflora of the Kutaisi Botanical Gardens is presented
nowadays, along with up to 700 local and endemic species in the world's floristic
districts. There are alot of endangered and endangered species of local flora
endemic in the garden,which are only elements of Georgia or Caucasus flora and relic
plants.During the care of decorative plants, the greatest role is to protect them from
adverse environmental conditions and determining plant phytosanitary risks.

During the growth and development of the botanical garden decorative plants,the
most important role is to protect them from harmful - diseases,Because the rapid
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spread of pest and disease results in differential and specific variations and itis
important to study them timely s to carry out preventive and protective
activities. The aim of our research is to carry out the phytosanitary
monitoring of floral-herb plant in  Kutaisi Botanical Garden  and
performing  urgent and measurable works to prevent harmful diseases,

measurable works imply the accounting of plants damaged by harmful organisms
and phytopathogenic microorganisms, taking samples, detection of harmful organisms
and useful insects,the rhythm of the species, as well as the study of entomophage and
their role in regulating the number of insects.Eco-friendly measures to combat
harmful organisms. Selection and purchase of modern pesticides permitted on
the territory of Georgia. Examination of bio-laboratories in the field of field
conditions.

We are investigating the reasons for the damage of the decorative plants of
Kutaisi Botanical Garden, description of  damaged plants , assessment and
Laboratory analysis of herbarium samples. The kind of rhythm of pest revealed in
the garden area, plant quarantine and especially dangerous pests to combat the
methods of fighting. Currently, some of the organisms causing inflammation of some
decorative plants have been identified and methods of effective fighting against
them are recommended. The following pathogens are revealed:Cerambyx cerdo
acuminatus Motsch.,Haltica saliceti Ws.,Stephanitis pyri., Tischeria
complanella.,Erannis defoliaria L.,Operophthera brumata L..
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Core Inclinations of Import Substitute Products in Georgia

Guladi Tkhilaishvili
PhD of Economics Batumi State Maritime Academy Head of Quality Assurance Service
of Faculty of Business and Management, Batumi, Georgia

Nana Jabnidze
PhD of Agriculture, professor at Georgian Patriarchate Teaching University of St. Tbel
Abuseridze, Batumi, Georgia

Abstract

In the article is provided information about agro-food provision role in the socio-economic
development of the country. Its expansion is important for the development of medium and small,
farming and cooperatives of high-quality in agrarian sector. Since collapse of the Soviet Union, the
shortage of a reasonable and consistent economic policy is a constant comrade of Georgia. by 2010
results, Georgia belongs to a small group of countries in the post-Soviet space, which did not
exceed its own index of GDP to 1990’s result, but it declined (it was 25% less than the result of
1990s).

The main problem faced by local farmers is an inefficient use of anti-damping measures in
the issue of national food safety. In our opinion, due to the above-mentioned information, the
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problem of employment is a big problem of the country, the data demonstrates that 57% of the
working population is employed in rural areas and is engaged in agricultural activities.
Employment is directly related to the level of common education as well as individual qualification
deficiencies. the traditional method of agricultural production cannot compete with the large
importing firms, which are provided with advanced equipment and modern technology.

We think, if we use the benefits that offers the World Trade Organization (WTO), it can
be partially solved by the national food security problem. That will give us a sense to use the
WTO customs duties on exported subsidies food products. An anti-dumping and anti-
monopoly law, will strengthen the cooperative farms and with support of subsidizing the
national agrarian (food) production will contribute the prospects to entrepreneur to be
competitive in the food market and cooperative farms will obtain appropriate market segment
in Georgia.
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Abstract

Development is a notion that covers almost all spheres of life. The exception is moral
consciousness.

Harsh events around us require theoretical reasoning, on the one hand and practical and
ecology education, moral action, on the other hand. Courageous theoretical ideas need to be put
into practice on time so that we can eventually get economic and spiritual recovery of our country.
Moral values gradually lose their formal outfit. Dry propaganda of moral values is confronted by
the real picture of the modern social life. The current process of development forwarded the
phenomenon of morality. This is what determines the success of the already started political and
ecology movement.
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Oco0eHHOCTH NHUTAHUS HHOCTPAHHBIX I'PaKIaH

Xauanmypuaze ABTaHIHI
VYuurens, nemapTraMeHT Typu3Ma U JIaHAMAPTHOH apXUTEKTYphl, [0CyaapCTBEHHBIN
ynusepcurer Axakus Lleperenn, Kyraucu, I'pysus

Y kaorcoou cmpanvl, Hapoda ecmb ucmopuyecKku CroICUsUIUECs 0COOEHHOCMU NUMAHUS, KOMOopas
8bI36AHA 2€02PAPUUECKOl PACHOLONCEHHOCMbIO, UCMOpUel, SKOHOMUKOU, MPAOUyuamu U perucuo3Hou
npuxaonexchocmoo. I pysus-smo cmpana cmapeuwux Kyaunapuvix mpaouyuti. Barooa Ipysunckou Kyxhu
OMAUYAIOMCSL PAZHOOOPA3UEM, USLICKAHHOCMbBIO U BLICOKUMU BKYCOBLIMU KAYECMEAMU, KOMOPAs YIice CKOPO
3aumém c60€ 00CMOlHOe Mecmo cpedu NPUSHAHHLIX CHEYUATUCAMU BeOYWUX MUPOBLIX KYXOHb. Bcé
OonbUe UHOCMPAHHBIX MYPUCTIOE UHMEPECYIOMCSL U0ETUIMU OMEeYeCMEEHHbIX NPOU3gooumenell, maxk Kax 6
2017 200y 6m00a I py3unckoii KyXHu ouwiiu 8 NAmMEPKY CaAMbIX 8KYCHBIX KYXOHb mupa. [lomenyuan cnpoca
Ha 6711004 OMe4ecmBenHOl KYIUHAPUY HEUCYEPnaem.

Yenewmnasn opeanuzayusa numanus 3aeucum om nAMU OCHOBHBIX JIEMEHMO8:
o [IPUBJIEKATEJIPHAA CPE/]A  (ummepvep,uucmoma u nopsook, MeHo u
nocyoa)
o  OFBCIIV)KUBAHUE (sesciueocmo u ysaxcumeibHoe OMHOUWEHUE K 20CHISIM)
o [[EHA
o [IUTAHUE. KAYECTBO IIPO/VKTOB (6 cenbckux 2ocmunuyax, Kaxk npasuio,
NPUMEHSIIOM HAMYPATIbHbLE, IKOJLOSUYECKU YUCMble NPOOVKMbL)
e KOHTPOJIb 34 3AKYIIKOM U XPAHEHUEM ITPOJYKTOB ITHTAHHA
Kak mnoka3spIBaloT mOCIEIHUE HCCIEA0BaHMs, IIpo6eMa OTPHULIATEIBHOTO BIUSHUS
3arpsA3HEHHUSA OKPY’Kalollell cpefbl Ha 340pOBbEe YeIOBeKa CTAaHOBUTCSI Bce Ooiee
ocrpoii. OHa mepepociia HaIlMOHAJIbHbBIE TPAHUIIBI U CTana r1o6anpHOil. VIHTeHCHBHOE
pasBUTHe IPOMBIILIEHHOCTH, XMMHU3aL1A CeJIbCKOTO X034 CTBa IPUBOJAT K TOMY, UTO B
OKpYyXKalollleil cpefle M IPOAYKTaX IWUTAHUA IIOABAAIOTCA B OOJBIIMX KOJIUYECTBAX
XUMUYeCKue CoeJUHeHUs, BpeJHbIe JJI1 OpraHu3Ma JenoBeka. [')pymma ucciemoBareeit
ArpapHoro daxynsreta ['ocymapcrBerHoro YHusepcurera ropoga Kyrancu mocraBuio
CBOeil IelpI0 BBIABUTH JIOIYCTUMBble HOPMBI XMMHKATOB B IIPOAYKTax IIMTaHUA.
HccnemoBanmusa npoBogminnuchk B AByx permoHax I'pysum: Csamerunm u Amxapum. Kak
IIOKA3aJly Pe3yJbTaThl HCCIeNOBAaHWN B A/PKapuM HaIWdHe BpPeNHBIX XUMHYECKHUX
BelleCTB M COeAVHEHUN IIpeBBINIAJIM HOPMY, 4acTO B HeCKOAbKO pa3. IlpuumHa
obpsacHuMa. [InmeBsle IMPOAYKTHI HOCTYMAOT M3 TypuIuH, IOTOMY HaJlHu4yue B HUX
HeCTHUIUIOB, HUTPATOB, TepOULINI0B 3HAYUTEIHHO IIPEBBIIIAET JOIYCTUMYIO HOPMY.
[MecTuuasr — 3TO XMMHWYECKHe UIN OHOJIOTUYecKHe IIpenapaTsl, UCIOIb3yeMble
1711 GOpPBOBI C BpeUTeIAMU U O0JIe3HAMU PacTeHUH.

l'ep6uingsr — cpescTBa GOPHOBI C COPHAKAMH.
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HutpaTtsl — mpomykTel mepepabOTKH yAOOpeHMi, B OpraHH3Me dYeJOBeKa
IPeBpaIlalOTCe B HUTPUTBL. A 3TO BBICOKOTOKCHYHBIN KaHIeporeH. Ilom ero
BO3/IefiICTBMEM T'eMOIJIOOMH IIpeBpaliaeTcs B MeTareMorioouH. JlaHHOe BelecTBO He B
COCTOSTHUU ITIePeHOCUTH KUCJIOPOZ, II0 KPOBH, YTO HAapylIaeT BaKHeHIIue IIPOIecChHl B
opranusme. Hopma cogmepxaHus Meraremorio6uHa B KpoBu He Oosnee 2%. Ilox
BO3ZIE/ICTBMEM  HUTPO30COeZMHEHWH B  OpraHuM3Me  4YeJOBeKa  BO3HHUKAIOT
3JI0KayeCTBeHHBIE OIIYXOJIH, HapyllaeTcs paboTa MMMYHHOH CHCTeMBI U IIOBBIIIAETCS
PHCK MyTaIluii 5MOpHOHA.

IToBpimieHHOE COfepXXaHWe HUTPAaTOB IPUBOAUT K OOPa3s0OBAaHUIO HUTPHUTOB ,
BPeJHBIX JJIA 3J0pPOBbsA YeIOBeKa. YIOTpebieHue TaKoH IMPOAYKIIUKA MOXXET BBI3BATh Y
4yeJlOBeKa CephEé3HBIE OTpaBlIeHHd, U Jaxe cMepTb. OCOOEHHO PE3KO IIPOABIAETCA
OTpHUIIATEIFHOE [IeHiCTBHUe yAOOpPeHUH M AZOXMMHUKATOB IIPU BHIPAlTUBAHHY OBOILIEH B
3aKPBITOM TIPyHTe. DTO IPOMCXOZUT IIOTOMY, YTO B TEIUIMIIAX BpeJHbIe BeLleCTBAa He
MOTYyT OeCIpelaTCTBEHHO WCIApATBCA M YHOCHTBCA IIOTOKaMu Bo3gyxa. Ilocie
WCIApeHus OHU OCeJAIOT Ha pacTeHMA. PacreHusa crmocoGHBI HAKaIIMBaTh B cebe
IPaKTUYeCKU BCe BpeJHble BelleCcTBa. BOT IOYeMy OCOGEHHO OIIaCHA CeIbX03.
IPOAYKUMs, BhIpalluBaeMas BOJM3M IIPOMBINUIEHHBIX IPENUPUATHH U KPYIHBIX

aBTOZIOPOT.

IlyTy momasaHud HUTPATOB B OPraHM3M YeJIOBeKa.

HurpaTs! monazaroT B opraHu3M 4desIoBeKa yepe3 pasjudHble ITyTHU:
1. Yepes mpoayKThI MIUTAHU:

a) PaCTUTEIBHOTO IPOUCXOXKIEHU;

6) >KUBOTHOTO ITPOUCXOXKI€HU;

2. Yepe3 nmuTHEBYIO BOAY.

B xauecTBe HOpMaTuBa [JONYCTUMBIX KOHIIEHTpAallMi IIPUHHUMAeTCA TaKoe
KOJIMYECTBO IeCTULUJOB B IIPOAYKTAX IIUTAHUA, KOTOpPOE, €XeJHEBHO IIOCTyIas B
OpraHM3M 4YeJIOBeKa, He HAHOCHUT yimepba 3mopoBbloYro kacaercs CsaHeruy,
CeJIbCKOXO3AHCTBEHHAs IPOAYKLMS, NOTpebifieMas TypUCTAMU B TOM YMCJIE€ MHOCTPAaHHBIMU
IIPOM3BOSUTCSI MECTHBIMH (epMepaMy, TaM HeT IIPOMBINUIEHHBIX IPeNIPUATHH U
ynorpebyeHre XUMUIeCKUX yI0OpeHuil ymepeHHOe. [loaTOMY ;1abopaTopHbIe aHATU3BI ZABAJIH
IIOJIOXKUTE/IbHBIE PEe3yJIbTAThI.

Ompocsl  TypucTOB He BBIABIUIM KAKUX-IMOO Kalo0 HA IIPOAYKTHI ITHUTAHUA.
Yceunuamu QepMepoB M BeAyIIMX HAyYHBIX LIEHTPOB CTPaHBI, CO3/laHA aCCOIIHAIIUS
IIPOM3BOUTEIeH DKOJOTHMYeCKH YHCTOM CeIbCKOXO3IHCTBeHHOH mpomykiuuu. OZHAKO Helb3s
CKa3aTh, YTO KOHTPOJIb 32 KAUYeCTBOM CeJIbCKOXO3AHCTBEHHOHM IPOAYKIIUU CETOIHSA BeJeTCS
IIOBCEMECTHO Ha JOJDKHOM YpOBHe. Pa3BeTBieHHas ceThb KOHTPOJBHO-TOKCHUKOJIOTMYECKHUX

sabopaTopuii, JAIOUVX 3aKI0YeHHe O IIPUTOZHOCTH IPOAYKTOB K yIOTPeOJIeHUIO, IIOKA elle
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TOJIBKO CO37aeTCs, U K COXKAJIEHUIO, HEPeJKO Ha Hall CTOJI C PPyKTaMH U OBOIIAMHU, MOJIOKOM U
MACOM IIOII3IAI0T BPeJHbIE BELECTBA.

YcranoBneHre HALEXHOTO KOHTPOJA 33 COZEP)KaHMEM BpENHBIX BENIECTB CJeJaeT
9KOHOMUYECKY HEBBITOAHBIM IIPOU3BOACTBO HeJOOPOKaYeCTBEHHOM MPOSYKIUN.

,ZLOHYCTI/IMEUI A03a HUTPATOB, IIECTULIMO0B [JI Y€JIOBEKA

Homyctumas cyrouHas fo3a Hutpatos s denoBeka — 300 — 320 mr (B cpepuem 312, 5

MT) HUTPAaTHOTO MOHA

HawumenoBanue mpomykra mr NO 3 Ha KT npoAykTa
OTKPBITEI IPYHT 3allfMIl,. TPYHT.

Kaprodens 250

Kamycra 6enokovanHas fo 1 ceHTAOpS 900

KamycTra GeokayaHas mo3gHaAs 500

Mopxoss 70 1 ceHTS0pA 400

MoOpKOBb ITO3THASL 250

Tomarsr 150 300

Orypist 150 400

CsexJa cTosoBas 1400

Jlyx permruatsrit 80

Jlyk mopeii 600 800

JIucToBsre oBomY (casar, MaBesk, YKPOIL, 2000 3000

7ip-)

Jprau 90

ApOys3sI 60

[lepern cagkuii 200 400

Kabauku 400 400

Bunorpagz, s610Ku, rpymu 60

Kpome BpICIIEyKa3aHHBIX IIATH OCHOBHBIX JJIEMEHTOB YCIIENIHOM OPraHU3AIUU
IINTAHWA BAXKHBIMU ABJIAIOTCA:
Crtporoe cod/0eHHe TEXHOJOTMH NMPHUIOTOBJICHUS O0JII01

[IpuroroBnenrne NPOIYKTOB NUTAHUS JOJKHA MNPOTEKATh B CTPOTOM COOTBETCTBUHU C
CaHUTApHBIMH HOpPMaMH, a TEXHOJOTUS TMPHUTOTOBIEHUS ONIOA-00bsA3aTeNbHA IS
coOnrofeHus. AHIIMYaHe, KaKk U OOJBIIMHCTBO €BPONEHIEB YMOTPEOSIOT TOBSAUHY C
KPOBBIO «rare», 4TO BIOJHE JOMycTUMO (eciu Msco He 3apaxkeHo Oaktepusmu). Ho koraa
MBI UIMEEM JIeJI0 CO CBUHWHON M PBIOOH, TO TEXHOJOTHYECKHH MPOIECC MPUTOTOBIICHUS
MO’KHO CUMTATh 3aBEPILIEHHBIM, €CIIH MOCJIe 00KapUBaHUSI MPOTYKTHI HA HECKOJIIBKO MUHYT

8
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[OCTaBUTh B TOPAYYI0 JYXOBKY. AHaJOTMYHO TIOCTyNIaeéM C  MPOIYKTaMHU

IPUTOTOBICHHBIME U3 (apiia (KOTaeThl, OudIITeKc).

Ouepénnoctb mogaum 0J1101:

1.XonoaHast 3aKkycka (canaTbl, BAHETPEThI, OBOILU C OPEXaMH).

2. lopsiuast 3aKycka (Xadarypu,XHHKAJIU, TUPOKKUA C MSICOM).

3. IlepBoe 61010 (Xapuo, YUXUPTMa, Xaluiama).

4.0cHoBHOEe Omrof0 (TOBSIMHA, CBHHHWHA, OapaHWHA, phida, MTUIA, OOBA3aTENBHO C
JIBYMSI BUJIaMU TapHUPOB).

5. decept (GpyKThI, MOPOIKEHOE, CITAJIOCTH).

Opranmsanusi 3aBTpaka

Ocoboe BHUMaHKE HA/I0 YAEIUTh 3aBTPAKy, MOCKOJIBbKY IPH OpraHU3alydu JaHHOTO
npuéma MUY, BIaJelblbl CEMEHHBIX TOCTUHUIL JOITyCKatoT MHOro omnOok. Hano ydects
YTO 3aBTPAKM CYIIECTBYIOT JBYX BHUJOB. KOHTHHCHTAJIbHBIA W  aHIVIMKACKUM.
KoHTHHEHTaIbHBIM Ha3bIBAIOT 3aBTPAK, KOTOPBIH BKIIOYAET Yail wim Kode, OyrepOopon ¢
MaciioM, JOKEMOM, MEAOM. OTO BXOAUT B CTOMMOCTb HOWwIera.  ACCOPTUMEHT
AHTTIMIICKOTO 3aBTpaka 3HauuTenpHO Immpe. K 3aBTpaky, Kpome 3ameKkaHok, Kosdac,
CBIDHBIX aCCOPTH, (PYKTOBBIX M OBOIIHBIX HApPE30K, HATYPaJbHBIX COKOB, TOZAIOT
SUYHULLY TJa3yHbIO, HATYPaJbHBIA OMJIET WJIM OMJIET C HAOJHUTEISIMU (IOMUJIOPBI, CBIP,
rpuOBI, OBOIIIN)

Bropoii 3aBtpak (lunch)

Cucrema nutanus B EBporne oTiinyaercs oT Hamel, NpUEMBI UM HE COBIAAIOT 110
BpeMeHH. To UTO y HaC UMEeHyeTCsl 00e10M, B €BPOINENUCKHUX CTpaHaX Ha3bIBAIOT JaHUEM—
BTOPBIM 3aBTPaKkoM, OH Oosiee NE€rkuil yem Ham o0Oen. EBpomeiickuil 006e COOTBETCTBYET
HalleMy YXHHY, B EBpore yxuH 3HauuTenbHO mo3ke. OO0en M yKUH JKeIaTelbHO
OpraHM30BBIBATH HA BEpaHAE€ T'OCTUHUIBI WJIM BO JBOpPE MOJ OTKPBHITHIM HeOOM. VY
CEMEMHBIX TOCTUHMUIL IJI1 TOTO0 0YEHb MHOI'O BO3MOXHOCTeH. CBEXHI BO3/1yX, KPACUBBIN
BUJ HA IPUPOAY—CO3alyT NIPUATHYIO aTMochepy.

Jlan4-0okce

TypucToB oueHb MHTEpECYET NMPHUPOJIA, TOPbI, JaHIMIa(THAS apXUTEKTypa, (opa u
¢ayna ['pysun. IlosromMy UM Hajgo MOMOYb, WJIM CaMOMY CTaThb OPraHU3aTOPOM
TYpPUCTHYECKOrO Moxoja. Meponpustus mogo0HOro poAa Kak MpPaBUIO HAYMHAIOTCS
MocJie 3aBTpaKa, MO3TOMY €CIId TYPUCTHI OTIIPABISIOTCS B IMOXOJ UX HYKHO F0OECIIEUUTh
naH4-Ookcamu. B HAOOp TPOIYKTOB BXOMUT HE CKOPOTOPTAIIMECS TPOIYKTHI: XJieO,
OTBapHbIE fiilla, OrypLbl, TOMUIOPHI, CbIp, PpykThl. HU B KOeM ciyuae —IpOIYKTHI U3
¢apmra. TIpoayKThl CKJIaJBIBAIOT B IJIACTMACCOBBIN KOHTEHHEp ¢ KphIlKoW. B mepeueHn
KaXJI0ro JlaH4-OOKca BXOJUT: OJHOPA30BBbIM CcTakaH, Boja, caiderku. KemarenbHo
CHaOAMTh TEPMOCOM C TOPSUUM KOde.

['octu OyayT odeHb JOBOJBHBI, €CIM Mbl UM OpPraHU3yeM MUKHUK Ha IMPHPOJIE,
«OapOekto». ['py3uHCKHE TpaguIuu 3a00s KUBOTHBIX HA MIPHUPOJC HE JKETATEIbHBI, TaK
KaK TYpPHCTBI MOTYT CTaTh >KEpTBOW cepbE€3HOU nenpeccuu. [locyna Ha NUKHHMKE JOHKHA
ObITh OIHOPa30BOH. OCTaBJIATH MYCOp B JIECY WIIN B TOPax BBI30BET y TYPUCTOB CEPLEZHOE
ynuBieHue. [1o1o0HpIMU TEHCTBUSIMU YIUBIIATH TOCTEH HE HAJIO.
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5 o’clock—Bpemsi uasi
B CHIA u Bo MHorux crpaHax EBpombl, ocobeHHo B BemukoOputanum 5 dacoB
coOuparoTcs 3a YallHbIM cToJIOM. JlumioMaTuueckuil «0aHKeT-4aii» TakkKe HaYnHaeTcs B 5
yacoB. Eciu MHOCTpaHHBIA I'OCTh HE HAXOAUTCA HA KCKYPCHHM WJIM B IOXOJE, B S 4acoB
YMECTHO OyJeT MpeasoXKUTh €My 4ail, TOpT, KeKC. TypHCThl M3 AHIJIHMH NBIOT Yail C
MoJiokoM. Ilpu cmemuBaHMM 3THX HAIUTKOB HAJO YYUTHIBATh YTO HE MOJIOKO HaJUBAIOT
B uaif, a yaii B momoko. Crenarb Ha00OpPOT 3HAYUT PACIUCATHCS B COOCTBEHHOM
HEKOMIIETEHTHOCTH.

Croip

ACCOPTUMEHT CBIPHOM MNPOAYKIMM LIMPOKO MpeiacTaBieH kak B EBpome Tak u B
['py3un. Epomneiinsl m00sT cbip, kotoporo B LlBeitnapuu, Uranuun u ®pannun Gonee
500 naumenoBanuii. Ho oHHM ynoTpeOusiOT €ro He Tak Kak MpejiaracT UM Tpy3WHCKas
Tpagumus. EBponeibt ensT celp mepea 1ecepToM, Iociae OCHOBHOTO Or0/1a, C KpeKepamu
WM BUHOTPAZOoM. B yclioBusiX ceMeWHON TOCTUHUIIBI TOCTSIM MOXHO MPEAJIOKUTh aCCOPTU
U3 ChIpa ¢ Muabl (KyKypy3HbI€ JIETIENIKN ), OJTMBKaMHU, BAHOTPAIOM.

Buno

HecMoTpst Ha akTUBHBIE IPOTECTHI CTPAH-IIPOU3BOAUTENEH BUHA Takux Kak dpanuus,
Wranus, Hcnanud, ['penus yxe HaydHO JOKa3aHO uTo I'py3us siBisieTcss pOJMHON BHHA.
Haiinennsle apredakTsl TOBOPAT 0 TOM uTO B I'py3uu emé B 8 Beke 710 Hallel 3pbl yMenu
M3roTaBnuBath BUHO. Crnoco® XpaHeHus BUHA (B TIMHSHBIX KYBIIWHAX, 3aKOMAHHBIX B
3eMJTI0) He UMeeT aHaora B Mupe. B EBporne k priOe mogaroT 6eroe cyxoe BUHO, K MICYy—
KpacHoe. HapymeHue 3T0oro npasuia, ¢ TOYKM 3pE€HUsS MHOCTPAHLEB, TOBOPUT O HU3KOU
KyJIbType noTpebneHus BuHa. UTo kacaercs TemmepaTyphl IOJa4d BHHA, TaKK€ MHOTO
ommnbok. Temnepatypa nmonaun Oenoro BuHa 12-14 rpagycoB. A KpacHOe BHHO HeE
OXJIaX/1aeTCsl, MOAAETCsI KOMHATHOM TeMmmepaTypbl. YMOTpebjieHHe KOHBbSKa CO JIbJIOM
BBI3BIBAET Y MHOCTpaHIEB yauBieHue. CoOMoJeHre TeMIepaTypHbIX PEXHMOB HAET
4eJI0BEKY BO3MOXKHOCTB JIy4llle pacrpo0oBaTh BUHO, IOYYBCTBOBAaTh apOMaT M BKYC BHHA.

I'py3uHCcKas KyxHsl, TPYy3UHCKOE€ BHHO, HApOJHBIE MECHU U TaHIbl—HEOThEMJIEMBIC
YacTH TYPHUCTUYECKOTO NPOAYKTa cTpaHbl. (O3HAKOMJIEHHME HWHOCTPAHLEB C 3TUMU
KOMIIOHEHTaMH J1aéT BO3MOXKHOCTb JIy4llle Y3HaTh KYJbTYpy, OOblYau, TpajuLUUd H
IIPOHMKHYTHCS TYXOM 3TOH APEBHEMN CTPAHBI.
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Peculiarities of Nutrition of foreign nationals
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Teacher, Department of Tourism and Landscape Architecture, Akaki Tsereteli State
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Abstract
Each country, people has historically developed features of nutrition, which is caused by
geographical location, history, economy, traditions and religious affiliation. Georgia is the country of the
oldest culinary traditions. The dishes of Georgian cuisine are diverse, refinement and high taste qualities,
which will soon take its rightful place among, by the world's recognized leading cuisines. More and more
foreign tourists are interested in products of domestic producers, as in 2017 Georgian cuisine was included
in the top five most delicious cuisines in the world. The potential for demand for domestic dishes is

inexhaustible.

Successful organization of food depends on five basic elements:
ATTRACTIVE ENVIRONMENT (interior, cleanliness and order, menu and dishes);
MAINTENANCE (courtesy and respect for guests);
PRICE;
FOOD. QUALITY OF PRODUCTS (in rural hotels, as a rule, natural, ecologically
clean products are used);
e CONTROL FOR PURCHASE AND STORAGE OF FOODSTUFFS.
Strict adherence to the technology of cooking
The preparation of foodstuffs must proceed in strict accordance with sanitary

norms, and the technology of preparation of dishes is obligatory for compliance. The
British, like most Europeans, use beef with blood "rare”, which is quite acceptable (if the
meat is not contaminated with bacteria). But when we are dealing with pork and fish, the
technological process of cooking can be considered complete, if after frying the products
for a few minutes put in a hot oven. Similarly, we do with products prepared from minced
meat (cutlets, steak).

The order of the serving dishes:

1. Cold appetizer (salads, vinaigrettes, vegetables with nuts);

2. Hot snack (khachapuri, khinkali, patties with meat);

3. I dish (kharcho, chihirtma, hashlama);

4. The main dish (beef, pork, lamb, fish, poultry, with two kinds of side dishes);

5. Dessert (fruit, ice cream, sweets).

Organization of breakfast

Particular attention should be paid to breakfast, because when organizing this meal,
owners of family hotels allow a lot of mistakes. It should be taken into account that
breakfasts are of two types: continental and English. Continental is called breakfast, which
includes tea or coffee, a sandwich with butter, jam, honey. This is included in the price of
the overnight stay. The assortment of English breakfast is much wider. In addition to
casseroles for breakfast - sausages, cheese platter, fruit and vegetable cuts, natural juices,
fried eggs, a natural omelet or an omelet with fillers (tomatoes, cheese, mushrooms,
vegetables).

The second breakfast (lunch)

The food system in Europe is different from ours, eating meals do not coincide in
time. What we called the dinner, in the European countries called lunch, it is lighter than
our dinner. The European dinner corresponds to our dinner, in Europe dinner is much later.
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Lunch and dinner is preferably organized on the veranda of the hotel or in the courtyard
under the open sky. The family hotels for this very many opportunities. Fresh air, a
beautiful view of nature, will create a pleasant atmosphere.

Launch Box

Tourists are very interested in nature, mountains, landscape architecture, flora and
fauna of Georgia. Therefore, they need help for the organizing of a tourist trips. This kind
of events usually are after breakfast, so if tourists are going on a hike they need to provide
lunch boxes. The set of products includes not perishable products: bread, boiled eggs,
cucumbers, tomatoes, cheese, fruit. In no event are products made of minced meat. The
products are piled in a plastic container with a lid. The list of each lunch box includes: a
disposable glass, water, napkins. It is advisable to supply the thermos with hot coffee.

Guests will be very happy if we organize a picnic in nature, "barbecue"”. Georgian
traditions of slaughtering animals in nature are not desirable, since tourists can fall prey to
serious depression. The picnic tableware should be disposable. Leaving garbage in the
forest or in the mountains will cause serious surprise to tourists. By such actions do not
surprise the guests.

5 o’ clock-tea time

In the USA and in many countries of Europe, especially in the UK, at 5 o’ clock
peoples are collecting at the tea table. Diplomatic "banquet-tea™ also starts at 5 o'clock. If
the foreign guest is not on an excursion or on a hike, at 5 o'clock it will be appropriate to
offer to them tea and cake. Tourists from England drink tea with milk. When mixing these
drinks, one should take into account that it is not milk poured into tea, but tea into milk. To
do the opposite means to sign your own incompetence.

Cheese

The assortment of cheese products is widely represented both in Europe and in
Georgia. Europeans love cheese, which in Switzerland, Italy and France have more than
500 titles. But they use it not as the Georgian tradition offers them. Europeans eat cheese
before dessert, after the main course, with crackers and grapes. In the conditions of a
family hotel, guests can be offered a selection of cheese from the mchady (corn tortillas),
olives and grapes.

Wine

Despite the active protests of wine-producing countries such as France, Italy, Spain,
Greece, it has already been scientifically proven that Georgia is the birthplace of wine.
Found artifacts say that in Georgia in the 8th century BC they were able to make wine. The
way of storing wine (in clay jugs dug in the ground) has no analogue in the world. In
Europe, white dry wine is served to the fish, to the meat is red. Violation of this rule, from
the point of view of foreigners, speaks of a low culture of wine consumption. As for the
temperature of the wine, there are also a lot of mistakes. The temperature of the white wine
supply is 12-14 degrees. And the red wine does not cool, it goes to room temperature. Use
of cognac with ice causes surprise among foreigners. Observance of temperature regimes
gives a person the opportunity to better taste wine, to feel the aroma and taste of wine.

Georgian cuisine, Georgian wine, folk songs and dances are integral parts of the
country's tourism product. Familiarization of foreigners with these components makes it
possible to better understand the culture, customs, traditions and imbued with the spirit of
this ancient country.
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