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Keywords: Feihoa sprouts, buds, rooting, biological condition.

It is a well-known fact that the characteristic features of perennial plants are mostly
maintained through using vegetative reproduction method. The aim of this reproduction method is
to obtain the plant from any part that will be identical to the original one.

In order to properly carry out the process of bot budding the buds should be obtained from
well-developed, thick sprouts. The buds of thin sprouts are less likely to grow. It is concluded, that
biological state of sprouts is omnipotent to conduct the process of root grafting in a proper way.
They should be prepared for plant rooting.

Morphological analysis of Feijoa sellowiana sprouts has revealed, that the buds
accommodated near the leaf greatly differ from one another considering the ripening and formation
features. Therefore, there may be some zones on Feijoa sellowiana sprout and the ability of root
grafting is obviously different considering the zones.

Observations have shown that the growth of the bush of Feijoa sellowiana has two periods in
Imereti region, though it mainly growth in Spring, Summer and sometimes in Autumn.

Water capacity in leave and sprout sections varies considering the length of sprouts. Features
of water capacity in Feijoa sellowiana leaves, sprouts and internodes has been measured during the
growth stem thickening period (in August).

The water capacity in leaves and stems starts growing from the root to the top of the sprout.
Various aspects influence the ability to regenerate. These aspects are the following: water capacity,
the stage of becoming ligneous, the leaf size, length of internodes and other features.

In order to study the regeneration capacity of the sprouts, studies were carried out showing
that grafts taken from the upper part of the sprout are less likely to undergo the process of rafting.
Grafts of this section are old in stage, while the age is young. Majority of the grafts of this zone
have decayed, the reason is high water capacity. This part of grafts has not turned ligneous, plastic
substances are low, formation of the buds on the is quite weak and such grafts easily decay while
being placed in substrate.

Some zones of Feijoa sellowiana were used to make grafts, strong young bushes were used
as well. Conventionally, two buds placed in the opposite leaves were considered as one. Grafts
were not made from soft, unlignified, sprout tips. The grafts were taken from the firs-third, fourth-
sixth, seventh-tenth, eleventh-thirteenth, fourteenth-seventeenth buds. The grafts of the fourteenth-
seventeenth buds were less likely to undergo the process of root grafting.

Conclusion:

1. the ability of root grafting of the Feijoa sellowiana buds becomes high from root to the
middle zone of the sprout, then to the top it decreases- this is because of various biological
conditions of the buds and internodes.
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Impact of Climate Change on Citrus Agro-Pedogenic Conditions of
Adjara

Roza Lortkipanidze
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Abstract
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The impact of climate change is clearly expressed in agro-pedogenic conditions of the
Adjara citrus zone. The latter is evident on red soils of Chakvi in the 80s of the last century covered
with citrus plantations (On agro-pedogenic environment),where almost all elements of the plant
nutrition regime are changed. The impact of the Black Sea on climate conditions is significant, the
agro-soil diversity of agricultural land is the defining basis for the development of sectoral farming.
The target object of the proposed study isred soil. Citrus plantations are set up on such types of
soiland they are distinguished by the ability to expand the industrial plantation area.

There is a remarkable change in the physicomechanical composition of red soils developed
on andesite basalts, which is reflected in the research data (Table 1).

Red Soils Developed on Andesite-Basalts

Table 1
Depth PH Absorbed Cation Mg/equal
< S 100gr-Soil
h 'g Squeezed | Hydrochloric é
E ~ Water Acid :I:: Ca Mg Sum
45 3,8 0,73 0,46 1,19
A-1 0-18 6,12
As-1 18-36 4,6 3,9 3,35 0,37 0,37 0,74
B 36-67 5,0 3,8 141 0,22 0,90 1,12
BC 67-125 5,0 3,7 - 0,11 0,76 0,87
Soil Mechanical Structure by Grain Composition Analyze %
Depth Soil Particles According to Size
>10 10-2 2-0,4 <0,4 <10
0-20 31,2 10,5 10,5 27,8 68,8
20-40 75,8 18,8 25,5 29,9 74,2
40-75 37,6 17,5 18,8 26,1 62,4
75-130 35,4 8,9 31,6 24,1 64,6
Depth Report, 2019
0-20 29,2 8,2 9,8 26,9 68,2
20-40 68,7 12,4 22,6 29,7 70,2
40-75 32,5 14,3 11,7 25,2 62,2
75-130 35,6 8,5 31,7 24,6 63,8
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Drying and scattering of the arable surface of the soil reduce the humushorizon of organic
substances. At this time it is necessary to have cooling irrigation. According to mineralization
processes, erosion processes (drought) are detected, and landslides on hills are caused by the
influence of less predictable weather changes.25% of the agroforestry is perennial. Most of them
are citrus plantations. Alluvial and red soils cover more land area among 11 soil types in the region.
Citrus is planted mostly near sea areas. (Adjara Climate Change Strategy - Thilisi 2013).

The target object of the research is the cut/section of red soil developed on andesite-basalts
(1985).Despite this, climate change in the region had no economically significant impact on natural
ecosystems. Damaged plantations according to the data can be rehabilitated and the region due to
subtropical climate remains a real base for the development of citrus, tea plantations, and other
cultures. New technologies need to be introduced on the bases of enhancingscientific researches.

Object - Chakvi demonstration area. Description of the genesis of the red soils developed
on andesite basalts:
A:-0-20cm - reddish-brown, lightly loamy, with roots, a large number of rhizoma, humid,
with no sound.
A-20-40cm - reddish-dark, clods, loose, with many roots, moisty, clay-like, with no sound.
B-40-75cm - uneven brown, reddish-purple heavy loamy, hard, humid, with no sound.
BC-75-130cm - red-orange, loamy, damp, granular, dense at the lower part with no sound.

Adjara relief (Mountains and valleys of the western part of Meskheti range) is strongly
affected cause of excessive atmospheric precipitation of the river Adjara water basin. Atmospheric
precipitation ranges from 1500 to 2500mm. The average annual temperature is approaching 15
Celsius and the relative humidity of the air exceeds 80%. Red soils are widespread in hillyterrain
conditions. The experiment with X-ray structural analysis revealed the mineral forms of iron and
aluminum: "Shtrengit" and "Variscite" (R. Lortkipanidze 1986).

Such a phenomenonis explained by the chemical processes of alithic depletion. Diluting and
removal of certain constituting minerals are peculiar as a result ofhydration and oxidation. The rock
layer loses large amounts of silica and bases. The loss of substances is 50-60%. At this time, the
exhaustion bark is enriched with hydrates of aluminum and iron. This causes the coloring of red
soil into a radish. Increasing the consistency of one and a half oxide in the soil determines the
number of positive charge cations.
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Natural pesticides to combat plant pests

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

Abstract

Keywords: plant, garden, harmful, organisms, Natural, pesticides.

Due to global environmental problems, in order to protect plants , the most important
thing is to give a proper place plants inthe process, which has insecticidal and fungicidal
actives. Chemical production offers a wide range of modern and effective drugs, but we must
not forget their negative effect on the environment and ability to accumulate chemical pesticides
in foods. Nowadays biological methods are being studied according to the classic formula of plant
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protection “living against living”. There are being studied the sanitary birds of the nature,
useful insect and phytosanitary plants. At the same time, it is important to take into account the
accumulated experience of our ancestors, by using natural pesticides to fight against pests.

Due to previous experiences of our ancestors, we have to remember plants that are familiar
tous, which are notonly exposed to pests, but also createsa certain safety zone for other
crops. The development of the chemical industry and the emergence of rapid-acting toxic
chemicals, biological methods of protection took to the background. Depending on the present
for the effectiveness of global environmental protection measures, biological activities
are being activated in methods of plant protection.

The subjects of our interest and consideration are as follows: natural insecticides of
herbaceous plants, which are widely distributed in western Georgia, their natural insecticides and
fungicides role in fight against pests. There are given the rules of preparing them and
features of usage.

Our distant ancestors faught against pests and diseases with the help of using natural
substances. The ancient Romans used ashes for this purpose, also they used defective, sulfur and
also prepared  difficult mixtures. The first practical recommendations for the fight against the
diseases of the cultural plant were developed by the Democrat in 470 B.C. He thought that
antidote to wheat germ was to put seed in cabbage juice . Theophrastes wrote book “ Studies
about Plants” in 300 years ago B.C. where he wrote that Garbanzo "destroys weeds and first of
all small calthrops’’. Many thousands of years ago, in China, nicotine was used as a natural
pesticide against various canvas plants, which is included tobacco. Pyrethrum was used to fight the
bugs in the Middle and Middle East, pyrethrum is given from chrysanthema.

Many plants have insecticidal and fungicidal properties (absinth, hebdane, chamomile,
greatercelandine, hellebore, nettle, danewort, yarrow, hebdane, onion, potato, tobaco, tomato and
etc.) with the help of these properties can be prepared boiled, tincture, powder, these effect on
pests. At the same time, they are less dangerous for necessary organism and for life creatures. In
many cases, they can be used in maturity of the fruit. They do not harm environment, they are
with large numbers in nature. It is possible to cultivate it and can improve it’s qualities by
using selective method and agro-technology way. A properly made working form is not
phytotoxic and some of them is characterized by complex action.

Pesticide activity of plants is conditioned by existence of chemical mixture in it-alkaloids,
saponins, oleoresin. Their content depends on the phase of plant development, climate conditions
of soil, agro-technology of cultivation and conditions of feeding. We should take into account
the fact, that plant which has pests activities and working uniform prepared using it, they lose
toxic features soon. For that reason the qualitative and quantitative pointer of substances if
often changeable in powder, liquid and tincture. That’s why before using is necessary to check
and define the toxicsin it.

You can use environmentally friendly methods to protect the plant. After harvest, all plant
residues should be burned or used as cabbage .Against Pest can be used onion leaf tincture. It is
effective against cabbage whites, potato or tomato stem and the use of yarrow tincture against
flea.
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Flowering of some coniferous plants in Batumi Botanical
Garden (2018-2019)
Ekatherina Gubeladze
Academic doctor, Associated professor , Akaki Tsereteli State University, Kutaisi, Georgia

Abstract
Keywords: colorful, adaptation, flowering, decorative quality

Long lasting colorful effects can be achieved by planting flowering plants at different times.
In this regard, some coniferous plants located in the lower part of the Batumi Botanical Garden are
interesting. According to the methodology, there was studied flowering of some coniferous plants,
eleven species giving a colorful effect, growing in the lower park area of the Batumi Botanical
Garden, in 2018-2019, they are: Liriodendron tulipifera L.; Magnolia liliflora Desr.; Lagerstroemia
indica L.; Osmanthus fragrans (Thunb.)L.; Nandina domestica Thunb.; Hydrangea panikulata;
Abelia grandiflora Rehd.; Callistemon seciosus DC.; Rhododendron indicum  Sweet.; Cercis
siliqguastrum L.; Forsythia viridissima Lindl.. Flowering begins in early spring. Flowering is
associated with photoperiodism. Flowering has more to do with the geographical origin of the
species than with the phylogeny of the species, which has been identified in conifers introduced in
Adjara and is associated with photoperiodism (A. Tsitsvidze, 1982). It has been found that
flowering is also affected by temperature, light intensity and atmospheric conditions. (E Gubeladze,
2006).

The experiment has shown whether the rhythm of living conditions has changed in the new
environment and the direction of their adaptation. Most of the plants studied in Table # 2 produce
buds from early spring, for example in February Forsythia viridissima Lindl and Magnolia liliflora
Desr, started producing buds; In March - Nandina domestica, Osmanthus fragrans (Thunb.)L and
Callistemon seciosus DC; In April- Cercis siliquastrum L and Rhododendron indicum Sweet; In
May- Liriodendron tulipifera L and Abelia grandiflora; In June- Hydrangea panikulata; at the
beginning of July- Lagerstroemia indica L. Among them, Callistemon seciosus DC and Nandina
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domestica Thunb needed the longest time (24 and 47 day) from producing bud to starting
flowering, and the most of plants needed less time (7-10 days).

The flowering dates stability of the introduced plants were mainly expressed only during two
years on some research plants, which flowered from early spring to late May, they are: Forsythia
viridissima Lindl, Magnolia liliflora Desr, Rhododendron indicum Sweet. Comparing the biennial
data, we found out that flowering starting and duration is controlled by temperature and
precipitation, relatively low temperatures in 2019 were observed during the monthly flowering
period, particularly it was reflected on Forsythia viridissima Lindl and flowering reduced to 19
days. The rest of the plants did not allow us to establish the type of solid flowering, since the
studied plants bloom later. But with the flowering of a number of plants, we can still observe that in
2019 the flowering was delayed to Osmanthus fragrans (Thunb.)L, Callistemon seciosus DC and
Nandina domestica by 15-22 days.

Earlier in 2018, at the end of the second part of February (17.02) the flowering started to
deciduous bush, Forsythia viridissima Lindl, in total duration of flowering lasted 69 days, massive
flowering- 17 days. As of 2019, its flowering began at the beginning of the second decade of April
instead of beginning of February, and lasted 50 days, its massive flowering lasted for 19 days. In
2018 flowering of Magnolia liliflora Desr made 88 days, massive flowering only for 15 days, when
this year's massive flowering showed more than 20 days and amounted to 35 days, the total
flowering time was limited to 77 days.

The low temperature of 2019 delayed flowering of Osmanthus fragrans (Thunb.)L for 23
days and started at the end of the second decade of April (19.04). Rhododendron indicum Sweet
massive flowering lasted 28 days, with a total flowering duration of 56 days. From the second
decade of April, Callistemon seciosus DC. continues to bloom, its massive flowering lasts for 23
days, it finishes flowering 63 days. In the second year of the study its flowering began 14 days later
(30.04). Nandina domestica is characterized by a prolonged flowering period (Phenosphere 7), its
flowering began at the end of second decade of April (26.04), massive flowering lasted for 35 days,
as for flowering ending, it prolonged to 123 days.

In the second year of the study, flowering began in early May (01.05), but flowering
duration and completion were not observed. In the first decade of May (03.05) in 2018, Cercis
siliquastrum L started flowering, its massive flowering lasted just 12 days, total flowering period
comprised of 39 days. In 2019 flowering began 15 days earlier (18.04) than in the previous year.
Since mid-May 2018 (16.05) the deciduous tree Liriodendron tulipifera L continues flowering, its
massive flowering period comprised 56 days and completed it at the beginning of the third of July
(23.07). In general, flowering lasted up to 82 days and ended in the first decade of August (06.08).
As of 2019, due to time constraints, their flowering dates could not be determined. In June Abelia
grandiflora Rehd. and Hydrangea panikulata starts blooming. As for Abelia grandiflora Rehd,
flowering began in the first decade of June, starting massive blossom needed 49 days that lasted 56
days, with a total flowering duration of 126 days. It is noteworthy that this plant is distinguished by
its long and abundant blooming. Hydrangea panikulata started flowering from the third decade of
mid-June (25.06), massive flowering lasted 21 days, and ended at the beginning of the third decade
of July, with total flowering limited to 41 days.

The pink-flowered tree Lagerstroemia indica L started flowering since mid-July of last year
(16.07), massive flowering lasted 34 days and ended at the end of first decade of September
(10.09), though the total flowering time was 76 days. Flowering continued until the end of
September (01.10).
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Therefore, we can say that we have selected coniferous plants that bloom for three seasons
from early spring to autumn. In addition, the plants can be divided into 3 groups: first group
contains long-flowered trees (123 and 126 days), they are: Nandina domestica Thunb. and Abelia
grandiflora Rehd. The second group includes coniferous plants with a short flowering period (39
and 40 days), such as the Cercis siliquastrum L and Hydrangea panikulata. The third group
includes coniferous plants that are characterized by medium flowering duration (56-88 days), they
are: Rhododendron indicum Sweet, Lagerstroemia indica L. Callistemon seciosus DC, Forsythia
viridissima Lindl, Magnolia liliflora Desr and Liriodendron tulipifera L.
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Abstract
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Mulberry (Morus) is a 15-20 m tall tree with a sweet fruit. There are up to 24 species of
mulberry that are common in East and Southeast Asia, South Europe, North and South America,
partly in Africa.

In Georgia there are two species of mulberry - White mulberry (Morus alba) and Arctic
(Morusnigra) (Fig. 1). It is a light-loving and quite drought-tolerant plant, tolerating deep, fertile
soil. It lives in the natural environment for 200-300 years - rarely 500 years. Wood is used in
joinery and carpentry. Aristotle is mainly cultivated in eastern Georgia, where it is also commonly
found in floodplain forests. Less frost and drought. His homeland is pre-Asia.

White and black mulberry is also curative. In folk medicine, mulberry fruits, leaves, roots
and bark are used for treatment. Black mulberry juice contains 20-25 g of citric acid per liter. Black
mulberry is different from white in that it contains twice as much iron. In folk medicine, red
mulberry is used in diarrhea as well as in urine.

Mulberry fruit is good for cardiovascular disease. The fruit is a good stimulant to produce
blood. Used for inflammation and sore throat of the mouth and mucosa. Used for the treatment of
mulberry both fresh and dried. Mulberry leaves have long been used in Georgian folk medicine as a
sweating, diuretic, digestive and wound healing remedy.

Mulberry root can be recommended for hypertension and various diseases of the
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cardiovascular system. Root canal is also used in bronchitis, bronchial asthma, it accelerates wound
healing.

Mulberry leaf tea is used in avitaminosis, blood failure, diabetes. Fresh leaf clover is good
for nursing mothers.

Mulberry leaf tea is used in avitaminosis, blood failure, diabetes. Fresh leaf clover is good
for nursing mothers.

Mulberry contains 23% sugar, 24% organic acids (lemon, apple), 4% iron, 14% solids; The
leaves contain acid, apple acid, citric acid, carotene, essential oil, vitamins - B1, B2, B3, PP1,
stearin.

The highly promising mulberry (Morus) culture is practically not used in food production. In
order to use mulberry fruits in food production, their chemical composition was studied.

The main component of mulberry dry matter is sugars. Most of them contain
monosaccharides whose content varies from 8.87% to 10.54%, much smaller amounts of mulberry
disaccharides from 0.38% to 0.86%, pectin content in all studied samples is approximately 1.2 -
1,7%, including soluble 0,85 - 1,20%. The fruits contain sufficient amounts of minerals, vitamins.

Comparative analysis of different mulberry varieties shows that white fruits are higher in
monosaccharides, pectins and organic acids than black fruits, while black fruits are higher than
white in vitamins, disaccharides and cellulose. Pink fruits in all settings catch the midpoint between
white and black fruits.

Due to its chemical composition, the food industry can use both raw and starchy fruits as additives
in various food products such as: tea, bread, various cereals, etc. While the leaves are black and
green tea additives. As is well known, mulberry leaf is the main raw material used in breeding.

In order to maximally and optimally use tea raw materials in tea production, deaf tea and
unconditional raw materials were harvested, and mulberry leaves and fruits were added to enrich
the tea product. The obtained product was subjected to physical-chemical and organoleptic
analysis.

Thus, it has been studied and established that, despite slight differences in chemical
composition from the source, mulberry leaves and fruits are used in the tea industry. Additives
made of mulberry leaves and fruits are enriched with biologically active and antioxidant substances
- vitamins, microelements, phenolic compounds and other beneficial substances in the supplement.
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Chemical therapy (Healing medicine/treatment) in the 21st century has achieved great
progress and success, nevertheless, herbal treatment and public methods are becoming more and
more popular nowadays. There is probably no disease in the world for which there cannot be
searched any natural treatment. Eglantine is known as a kind of supply of "vitamin C". The
consistency of vitamin C is 5-10 times more in Eglantine than in black currant and 40-50 times
more than in a lemon. We have studied the chemical composition of Eglantine in different zones of
Georgia.

Wildly growing Eglantine is spread almost in every region of Georgia, especially in Kakheti,
Kartli, South Ossetia, and throughout western Georgia. Eglantine (Wild Rose) is one of the most
famous and widely used medicinal herbs from ancient times. It is described in the 4th century BC.
About 400 species of Eglantine are known, 25 species are spread in Georgia, 5 of which are
endemic.

From various species of Eglantine, the most spread ones in Georgia are: Rosa canina L..., Rosa
spinosissina L..., Rosa pomifera Herm are common in Georgia, and Rosa canina L. is the most
common. [1. 2]

Eglantine has good fruit that is rich in vitamin consistency. The quantity of vitamin C in
dried and purified fruits of Eglantine varies from 1.2% to 5%, although in some species of
Eglantine the concentration of vitamin C maybe 20%. The fruit is rich in carotenes, B, K and P
group vitamins, various organic acids, flavonoids, catechins, anthocyanins. Cause of this
composition, Eglantine is considered as a concentrate of natural healing substances. Eglantine is
well studied among healing medicinal plants, but its usage is virtually one-sided and deliberate due
to its incomparably high ascorbic acid composition. [3]

Eglantine nowadays is the main raw material for vitamin product processing. It is used to
vitaminize baby food. Eglantine is not only a vitamin C replacing the product, but it is also a poly
vitamin, therefore it is always the subject of research. Technologists, chemists, public caterers have
a particular interest in Eglantine. The consistency of ascorbic acid always increases together with
the growth of a plant spread above sea level. [4.5]

A study on the dynamics of ascorbic acid accumulation during Eglantine fruits’ formation
and development has shown that the period of complete maturation in Eglantine coincides with the
consistency of the maximum amount of ascorbic acid.

The collection of Eglantine fruits usually begins in late August and continues until frosts.
It is estimated that wild-growing Eglantine usually varies by year and reaches 1.6 tons per 1 ha.

Wildly growing Eglantine was studied for its full and rational use. The results of the
technical and chemical researches are presented in Tables 1 and 2.

Studies have shown that different species of Eglantine, which grow in different zones, differ
sharply in form, size, weight, color, and chemical composition.

The results of the study of chemical consistence of wildly grown Eglantine depict that
Eglantine grown in Georgia in the consistency of water-soluble substances, sugar, organic acids,
pectins is of main importance and is similar to those plants that grow in other countries, but the
consistency of vitamin C varies according to zones. It was revealed that the consistency of vitamin
C is much higher if the samples are taken from the North zone. Rosa canina L .., Rosa spinosissina
L .. are mainly grown in Georgia and also other species of Eglantine that collect less C vitamin,
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especially in the southern part of the country, but the species that grow in the north zone collect
more C vitamin.

Although fruits that come from Georgia contain less vitamin C, still the fruits of Eglantine
grown in Georgia maintain a natural concentrate of vitamin C.

Eglantine with vitamin C is of main importance. To illustrate, we present comparative data
on the study of vitamin C content in raw fruits and berries. Table #3 shows that Eglantine is clearly
distinguished from all known vitamin-containing fruits. For industrial production, we recommend
only active species containing 300-400 mg% ascorbic acid.

In Georgia, Eglantine is mainly used for pharmacological purposes, but its resources are
much bigger. It can be used in the cannery as well.
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Influence of heat treatment on qualitative indicators of finished green tea
production

Ekaterine Kakhniashvili
Candidate of Technical Sciences, Academic Doctor of Technology, The associated

professor, Akaki Tsereteli State University,Kutaisi, Georgia

Abstract
Keywords: pomegranates, Sift, packaged green tea, thermal treatment.

The article discusses the possibility of improving the quality of disposable packaged green
tea enriched with single-use vegetable raw materials by thermal treatment without altering
chemical substances.

According to the literature it is known that the thermal treatment essentially improves the
quality of green baikhao tea. With the effect of high temperature the conversation of catechins
occurs, that results in softening the flavor and aroma enhancement, without decreasing of phenolic
compounds content. [1, 2] In most cases, green tea is unacceptable to the consumer for its bitter
taste, so according to the demands, to provide them with an intense coloring and non-bitter flavor
green tea, it’s advisable to undergo the thermal treatment of already finished product.

The experiment used a single used packaging green tea product, enriched with a herbal raw
material, which was adopted by our pre-established technology regulations.

Vegetable crops were widely selected in Georgia - pomegranates.

To get single use packaged green tea, we have used the sift of the green tea, which accounts
for 12-15% of the total amount of tea produced in the enterprise. It is a complete product based on
the content of chemicals important to human health. Using it as a pomegranate supplement it can
be further enriched with chemical components, especially flammable substances.

For the test we used ready-made green tea obtained with the following parameters:

10



perioduli samecniero Jurnali
PERIODICAL SCIENTIFIC JOURNAL
NEPUOJINYECKUN HAYYHBINA KYPHAJI

Sz

e Pomegranate leaves = steaming for 4-5 seconds + fragmenting = dry in a steam color
machine under 90-95C for 10-15 minutes, with 5-6% residual moisture = sorting by

applying #32 probe + sifter to a small fraction;
e Small fraction of pomegranate leaves (10-15%) + packaged green tea.
The purpose of the study was then to:
e By blending of the sift and leaves of the pomegranate, the thermal treatment of single used
packaged tea.
¢ Study of organoleptic and basic chemical indices of tea product obtained by thermal treatment.
The test was carried out as follows: By blending the tea tea product that was soaked with up
to 8% water (pomegranate leaf extract can be used) and placed in a special tin box in thermostat at
65-70°C | for 2-3 hours. As a control we took a mixture of green tea sift and pomegranate leaves.
In the obtained variants we have identified the main chemical components and organoleptic
indices.
Determination results are given in Table 1.
Table 1.
Influence of heat treatment on the quality of green products obtained by the addition of
pomegranate leaves

. Leaf in the Extractable Phenolic
. Infusion Taste Aroma
Try the option ground substances compounds
color score score
score % %
Without heat Transparent Homogeneous
treatment | pe“OW 3,25 3,25 2925 325 13,05
(Control) gnty ’
By heat Transparent Homogeneous
treatment P 3,50 35 9 338 13,25
. Yellow 2,25
(Trial)

The data show that the thermal treatment of the sift of green tea and the mixture of
processed, crushed pomegranate leaves improves the quality of the obtained product. This is caused
by thermochemical transformations at high temperatures, which are reflected in the intramolecular
displacement of the catechins and the dissolution of chlorophyll. And in case of high temperatures,
catechins interact with amino acids and sugars, that results in aromatic substances with a pleasant
aroma. The obtained product is characterized by an increase of 0.20% in phenolic compounds and
an increase of 0.25 in the evaluation of organoleptic indices.

Thus, the product obtained by thermal treatment is distinguished by qualitative indicators
and fully responds to the needs of the user.
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Development of animal husbandry production
in Imereti region
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Candidate of agricultural sciences, Assistant professor, Akaki Tsereteli State University,
Kutaisi, Georgia.
Abstract

Keywords: cattle, pasture, food base, farm

Table Nel shows the development of private sector farms, mainly in high-mountainous

regions. Nowadays, dairy/livestock farms that in earlier times existed inthe villages: Korbouli (800
cows), Sachkhere, Rodinauli (600 cows), Zestafoni, Khoni - (800 cows), Mandaeti (400 cows),
Chiatura are not functioning anymore. In the transition period, the Must-Do thing was to maintain
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livestock (Industries) enterprises only by changing their form which in itself would procure the
production of products and would not cause dissatisfaction of the population for occupying
backyard spaces.

The destruction of some complexes contributed to the inadequate land privatization. The
sharp decline of the industrial potential of dairy farms/enterprises of Rodinauli (Zestafoni) and
Sakulia(Tskaltubo) was caused by the misdistribution of land areas by population. Meeting the
basic needs of the population for products at the expense of its resources is highly dependent on
animal husbandry production and economic productivity.

Unique breeds of sheep and goats are maintained in Imereti. It is noteworthy that Imeretian
sheep's genetic potential has been and will be the subject of deep scientific study worldwide. The
growth of this direction is demand-oriented, though it is necessary to increase the number of farms
and herd/flocks, the growth of the number of ewes in flocks, milking, periods of other processes
and means of mechanization. After overcoming the problem of standardized nutrition of the sheep
it is necessary to form a reliable mixed nutritional base. Intensive development of big-farming is
important for the region. With the efficiency of meat, production pork occupies the leading position
among other species. From one ewe there can be got 1, 8-2t pork per year and thus high-calorie
meat can be provided for the population. The main directions of pork production are: stationary,
semi-stationary, grouping, field-grazing and nomadic.

Hare breeding has a long tradition in the region, it is one of the important reserves of dietic
meat and fur. This direction can quickly become profitablewith proper storage conditions, care,
nutrition, and maintenance cycles. It is necessary to breed new Georgian special species’ hares
(Bred by California, New Zealand, and Georgian Zoo-Veterinary Institute).

Animal husbandry development can be divided into three main stages:

1) Improving the food base;
2) Raising the level of animal care, treatment, and storage;
3) Animal husbandry breeding improvement.

Food production is a less developed direction nowadays. Animal husbandry demand for food
in the country is about two and a half million tonnes. Food supply in both sectors does not exceed
50-60%. The consumption of food per item will increase, and the rate of satisfaction will decrease
if there is taken into consideration the value of food and the provision of protein.

Georgia is a small country and therefore the main effort for strengthening the food chain
base should be to increase harvesting and improve food quality. The most important, realistic way
to strengthen the food base is to breed crops, which is also one of the ways to rationalize land use
and harvest in critical periods such as late fall (October, November and first half of December) and
early spring (February, March, and April, the first half). Animal husbandry food base is further
weakened by disruptions in forage preparation technologies that on the other hand increase losses,
the utilization rate is falling and indicators of nutritional value are reducing. While haymaking the
time of green mass harvesting is not ruled, often the grass is mowed down very late, when the
plant is ripe and loses significant nutrients. Additionally while drying up there are noticed some
problems, such as: wetting, withering and other processes that further deteriorate the quality of
food.

Low (Animal husbandry) productivity coupled with poor food quality is conditioned cause
of pre-feeding measures that are not taken into consideration. Food mingling plants are not used
that decreases forage utilization rates. Food expenses and the cost of products are increased per
unit. Combined usage of physical, chemical, biological and thermal methods of food mingling can
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double the nutritional value of straw. Combined silos production for livestock and poultry
production is of great importancenowadays, especially when a grain-forage deficiency is quite
significant. It is known that 70-80% of wine and poultry portion is represented by concentrated
food (In the best case), in fact, more often it is 100%. The production or use of combined or special
silos in pork and poultry food allows reducing the comparative rate of concentration up to 60-70%
which will save a thousand tones grain-forage.

Measures should be taken into consideration in order to increase the productivity and rational
use of natural grasslands and pastures. One of the important reserves for animal husbandry
production in the region is land reclamation as well as terrace land and improvement of cultivable
land. The development of farms requires small-scale techniques and the adoption of new
technologies for mechanized processing of cultivated areas.

The results of the 2004 census clearly show the prospects for field development and the main
focus for cattle breeding. The state's attitude in this regard is important, financial support is
expected based on the priority of the state's agricultural policy - implying professional development
activities for the farmers in the frames of the grant projects.
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Studying some economic characters of the common garden
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The article deals with major economic characters important when growing common garden
strawberries. Using the example of strawberries growing in western Georgia, the structural components of
productivity and yields of individual varieties were studied, and their resistance to diseases and pests was
revealed. Research covered the day neutral strawberry varieties, such as Albion, Monterey and Murano, and
the short-day varieties, such as Camarosa, Sweet Charlie and Elsanta of the 2017-2018 strawberry harvest,
produced by LLC “ADINA”. It was determined that the of the short-day strawberry varieties, the most
productive in terms of the flower set and average weight of berries is Camarosa, and the Elsanta variety was
the most sensitive to the temperature influence and, consequently low-productive.

In terms of the average weight of formed berries and their sizes, the Monterey variety has highest indicators,
while the Murano variety has the lowest ones. For two years of fructification, the highest yields were
obtained from the varieties of the day neutral variety of Monterey and the short-day variety of Camarosa.
According to a 2-point evaluation system, under optimal conditions for the development of powdery mildew,
a high resistance to this disease of the varieties Albion, Murano, Camaros, Sweet Charlie was revealed. It
was shown that all studied varieties are highly resistant to brown patch disease. On the back of high
temperature and low humidity, the Murano, Camarosa, Sweet Charlie varieties were the most resistant to red
spider, and the Albion variety appeared to be very susceptible to this pest.

Key words: strawberry; economic characters; fructification; diseases.

Since ancient times, berries have been popular among the population. Among them, a
special place belongs to strawberries: they are one of the most economically advantageous berries,
because they are distinguished by high yields, early ripeness, and they open the season of
consumption of fresh berries. The possibility to grow them in open ground and greenhouses
distinguishes them favorably from other berries, so their cultivation profitability and marketability
are very high. Strawberries are good for digestion and have high gustatory and therapeutic
properties. They contain essential to the organism vitamins, micro and macro-elements, sugars,
organic acids, and have the antioxidant properties.

The positive impact of strawberries on human health is due to their hematopoietic and diuretic
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effects. Its use improves a neurological function, regulates the cholesterol content, and promotes
osteoporosis prevention. Their use corrects the functioning of the nervous system, normalizes
cholesterol, and helps prevent osteoporosis (8).

To date, in order to compete with the new introduced varieties of common garden strawberry, the
domestic selection varieties must be no lower than the European parameters: the diameter of berries
- 25-35 mm, the bright-red color of berries, keeping ability (1), the allowed yield from a bush is
more than 600 g, the average weight of berry is 20-25 g (5), the density of berries is more than 380
g. However, many introduced varieties do not comply with the requirements for the variety of
common garden strawberry, and a timely evaluation of the varieties by economic characters is
therefore required for their further cultivation, which is an immediate problem today.

When cultivating common garden strawberries, there appear to be important economic characters
such as the potential yield of strawberry bush, winterhardiness, drought tolerance, and susceptibility
of strawberry varieties to major illnesses and pests (4).

The yield of common garden strawberry bush is due to varietal morphostructural components,
such as: weight and size of berries, the number of flower-bearing stems, the number of flower buds,
number of fruit-forming seed buds and so on.

Notwithstanding that common garden strawberry does not have high winterhardiness and
frost tolerance, its bushes tolerate the cold winter temperatures under the snow or with an artificial
cover. In the absence of snow or other type of cover, plants die partly, rarely completely, because
of the severe winter frosts (2).

A great influence on the yields of strawberry is exerted by its drought tolerance: ability to
retain water during moisture stress and the rate of recovery upon saturation with water. Since 95%
of the root system of strawberries is located in the topsoil, and its height does not exceed 30 cm
above the soil level, it is very sensitive to high temperature and the oxygen drought. Moisture
deficit in the root habitable layer, high air temperature and low humidity contribute to fruit mass
reduction, defects of pollination and the deformation of the fruits (7).

The yields of strawberry are impacted adversely by the diseases, such as white spot, brown
patch, gray rot and verticilliaceous wilt, as well as susceptibility to pests, such as nematodes,
aphids, red and strawberry spiders, strawberry leaf beetles, and leafhoppers (3, 6).

Thus, the cultivation of highly productive strawberries must be carried out taking into
consideration the above factors in relation to its growing location.

The aim of the work was to study the yields of the introduced varieties of strawberries and
their susceptibility to major illnesses and pests.

Research covered the day neutral strawberry varieties such as Albion, Monterey and
Murano, as well as the short-day strawberry varieties such as Camarosa, Sweet Charlie, Elsanta of
the 2017-2018 strawberry harvest growing in western Georgia (LLC “ADINA”).

Based on the aim of this work, the tasks were set to study the structural components of
strawberry productivity, the yields of individual varieties, their resistance to diseases such as
mildew, brown patch and the most common pest, such as red spider.

Data on major indicators of the structural components of productivity of the varieties under
study are given in Table 1 and in Figures 1 and 2.

As can be seen from Table 1, all the day neutral strawberry varieties formed almost the
same number of flower-bearing stems, however, the number of the formed seed buds in the Albion
variety was the highest, indicating a higher resistance of the variety to adverse factors, such as high
and low temperatures, and low air humidity.
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Of the short-day strawberry varieties, the most productive in terms of the flower set and
average weight of berries is Camarosa, and the Elsanta variety was the most sensitive to the
temperature influence and, consequently low-productive.

In terms of the average mass of formed berries and their sizes, the Monterey variety has
highest indicators, while the Murano variety has the lowest ones (Fig. 1.2)

The vyields of strawberry varieties determine the number and average weight of berries
formed (Table 2).

As can be seen from the data in the Table, in two years of fructification, the highest yields
were obtained from the neutral day variety of Monterey and the short-day variety of Camarosa.

Table 1. The number of flower-bearing stems per bush, and the average weight of
strawberries of 2017-2018 years planting.

Indicators
Varieties | The average number of flowers | The average number of berries
per bush per bush The average
Harvest years weight of
2017 2018 2017 2018 berries, g
Day neutral fructification
Monterey 36,4 39,1 28,7 29,8 21
Albion 31,5 31,3 28,5 29,0 19
Murano 33,6 33,9 28,1 28,5 17
Day short fructification

Camarosa 37,3 38,2 29,1 29,3 20
Sweet Charlie 38,6 37,1 32,1 31,9 14
Elsanta 45,2 44,6 33,5 34,1 12

sl

a b c

Fig. 1. The weight of berries of the day neutral varieties under study
a— Monterey variety; b — Albion variety; ¢ — Murano variety
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a b c
Fig. 2. Sizes of berries of the day neutral varieties under study
a — Monterey variety; b — Albion variety; ¢ — Murano variety

Table 2. The yields of the common garden strawberry varieties

Yields, g/per bush The average yields,
Varieties 2017 | 2018 g/per bush
Neutral day
Monterey 602,7 625,8 614,25
Albion 547,2 551,0 549,1
Murano 4777 484,5 481,1
Short day
Camarosa 582,0 586,0 584,0
Sweet Charlie 449 4 446,6 448,0
Elsanta 402,0 409,2 811,2

The most common diseases of common garden strawberries growing in western Georgia
are powdery mildew and brown patch of leaves, and the most hazardous pest is strawberry spider.
Resistance of the strawberry varieties to major diseases and pests was determined by a 2-
point system. The data obtained are shown in Table 3.
Table 3. Resistance of the common garden strawberry varieties to the diseases and pests

Year of Varieties
fructification Monterey | Albion Murano Elsanta Sweet Camarosa
Charlie
Powdery mildew
2017 2 0 1 2 1 0
2018 2 0 1 2 1 1
Brown patch
2017 0 0 0 0 0 0
2018 0 0 0 1 1 0
Red spider

2017 1 1 0 1 0 0
2018 1 2 0 1 1 0

Under optimal conditions for the development of powdery mildew fungus (a temperature
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close to 20 °C and air humidity of about 95%), we revealed high resistance to powdery mildew of
the varieties of Albion, Murano, Camarosa, Sweet Charlie, while the varieties of Monterey and
Elsanta were the least resistant to this disease.

With respect to brown patch, all varieties showed equally high resistance.

On the back of high temperature and low humidity, the Murano, Camarosa, Sweet Charlie
varieties were the most resistant to red spider, the average resistance was shown by the Monterey
and Elsanta varieties, and the Albion variety appeared to be very susceptible to this pest.

Thus, for cultivation in the intensive plantings, in terms of the set of economic characters,
the most productive among the neutral day varieties are Albion and Monterey, while of the short
day varieties, the most productive are Camaross and Sweet Charlie.
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Peculiarities of Table Grape Fertilization
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Vineyard cultivation begins with agrochemical analysis of the soil. The vine loves warmth, moist, and
light, thus vineyard should not suffer from the deficiency of natural conditions. The vine grows well and gives
high yield when the indicator of the acidity of the soil is about 6, 0-8, 0. Therefore, based on relevant soil
studies, agro-melioration activities should be carried out before cultivation (Liming of acid soil and
plastering of alkaline soils).

Kaywords: Table grapes, Fertilizers, Soil fertilization, Melioration

Some of 15 table grape varieties mainly distributed in Georgia are aboriginal, and some are
imported from neighboring countries or Europe, namely: Georgian, Klarjuli, Karaburnu, Khalili,
Colchian, Public White, Shasla White, Gorula, Alexandrian Muscat, Red Budeshuri, Thilisian,
Tskenis Dzudzu, Muscatine Rkatsiteli and Abkhazian.

The vine lives and grows almost in all types of soil except swampy and saline ones. The best
options are barren-carbonate, alluvial, sub-rocky and sandy soils.

In Georgia, all-inclined slopes can be used for vineyards, but it is better to select east-south
slopes for vineyards. This is perfect for mountainous areas, with relatively less warmth. As for the
inclination of the area, the slopes up to 10° inclination are much more optimal. Vineyards in flat
and humid areas can be easily damaged by diseases and cause of adverse climatic conditions.
Vineyards can be arranged on 100 inclination slopes after terracing.

First of all, the vineyard area should be deeply plowed. Deep plowing should be done before
vine planting (3-5 months’ earlier).

After planting, according to agrochemical analysis’ data, the burnt organic fertilizer is
applied in the soil (Manure, peat-manure or peat-liquid compost, humus and other organic biomass)
about 40-50t on ha and also phosphorous P120, K90-100 kg/ha and ameliorant according to the
analysis.

The vine can be planted both in autumn and early spring. The advantage is given to the vine
planted in the fall. Autumn planting is carried out on unfrozen soil in warm days during autumn-
winter.

During planting should be prepared a mixture of fertilizer and soil: 5-6 kg burnt manure, 60
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g. Phosphorus and 40 g. Potassium fertilizer. The pits should be 40-50cm depth and 30cm width.
The pit depth should be 8-10cm longer than the length of the vine plant. All components will be
mixed with the friable soil and will be deposited in the bottom of the pit, and the soil should be 6-8
cm thick from above.

If mineral and organic fertilizers are applied while deep plowing and planting, the young
vine no longer needs fertilization. 30-40 kg nitrogen fertilizer is used only from the third or the
fourth year.

If organic and mineral fertilizers are not introduced during deep plowing or planting, then
60-80 kg would be added to the soil if the nutrient content is lower. If nitrogen, phosphorus and
potassium procurement is less than 40-60 kg/ha fertilizer is applied, while the average supply 30-40
kg fertilizer is applied. In the case of high procurement the fertilizer is not used.

Infertile vineyards, fertilizer norms should be adjusted according to soil agrochemical
parameters, moisture supply, plant condition, nutrient elements content in leaves, harvest level of
the preceding year and quality. If in case of deep plowing there is applied manure, phosphorus and
potassium fertilizers, infertile beginning regularly there is applied only nitrogen fertilizers.
Phosphorus and potassium fertilizers are introduced into the soil according to the phosphorus and
potassium content: at very low yield (P205 <15, K20 <5 mg/eq. 100 g) after 2-4 years, low
(P205-15-30, K20 - 5-15 mg/eq). 100 g) for 4-6 years, medium (P205-30-50, K20 - 15-25 mg /
eq. 100 g) after 6-7 years and higher procurement (P205> 50, K20> 25 mg / eq. 100 g) after 7-8

years.

Soil Procurement P20s A dose of K:0 A doze of

Level mg/eqv.100 Phosphorus mg/eqv.100 Potassium

Fertilizer Fertilizer

Very low <15 Total dose <5 Total dose

Low 15-30 -25% 5-15 -25%
Middle 30-50 50% 15-25 50%

High >50 Are not applied | >25 Are not applied

Periods of application of organic fertilizers are determined by humus content in the soil,
While low yield after 2-3 years, medium after 3-4 years, high after 4-5 years and very high after 5
years. Organic fertilizers include manure, bio-humus, peat compost, mixed compost, chacha, and
others.

Ammoniac, ammoniac-nitrate and amide-form fertilizers are used from nitrogen fertilizers
for vineyard fertilization. From phosphorus fertilizers - water-soluble exchangeable phosphates are
used and from Potassium fertilizers - concentrated potassium fertilizers are used. The use of NPK
fertilizers is effective.

Micro fertilizers must be applied in the vineyards after detecting a small number of
microelements.

From micro fertilizers, there are used: boric acid, zinc sulfate, molybdic acid ammonium,
manganese silt, and copper sulfate.

In viticulture, it is often more efficient to perform rootless feeding by microelements
containing solutions.  For this purpose, solutions of different concentrations: boron, zinc,
manganese, copper-containing salts are used, the first spraying is done before flowering and
subsequently repeated as necessary. If the vine lacks several microelements, it is better to spray
simultaneously.

To reduce the workload and labor costs, it is advisable to spray the micro-solutions with
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Bordeaux or other solutions that do not convert the micro-elements into an insoluble form. 2-3
kg/ha boron is taken in the soil as boric acid. Measures for rootless feeding by 0.01-0.03%
fertilizer solution (10-30 g per 100 L) have good results.

Zinc deposition norm is 3-6 kg/ha. 0, 02-0, 05% solution of zinc sulfate (20-50 g per 100 L)
is sprayed on leaves in case of needs. Molybdenum norm for all types of soils is 1.5-2.0 kg/ha. It is
applied as ammonium of molybdenum acid. During rootless feeding, there is an applied 00.02-
0.03% fertilizer solution (20-30g per 100L).

The use of manganese silt and manganese sulfate 3-6kg/ha (Micro fertilities containing
manganese) in the vineyard is important while high standards’ lime deposition. 0.05-0.1%
manganese sulfate solution is used for rootless feeding.

Organic and phosphorus-potassium fertilizers are taken under vine plants at a depth of 18-
22cm before digging. It is more effective to plant deposit them every three years at a depth of 40-
60cm. New manure should usually be applied in the fall. To minimize damage to the root system of
the vine. Fertilization and soil application are better to happen by skipping a row.

2/3 of the nitrogen fertilizers are taken in the soil in early spring, before starting juice/liquid
movement. 1/3 are taken in the form of extra feed before flowering or after flowering. Nitrogen
leaching and volatile losses are reduced and its utilization ratio increases.

40-50 tonnes of organic fertilizer, 90-180kg nitrogen fertilizer, 90-120kg phosphorus
fertilizer, and 60-120kg potassium fertilizer must be taken in vineyards (According to the ratio for
1 ha).

Before vine cultivation, the soil is limed in case of acid area reaction, but time by time area
reaction PH  may be turned to acidity due to the systematic application of physiologically acidic
nitrogen fertilizers. The meliorate norms are determined according to exchange acidity. The
average dose per ha varies from 20-40 tones. While lime doze limit identification, the acidity
(MH/eq.100) is multiplied by 1.5 coefficient and the corresponding lime fertilizer is applied
(T/Ha).

Doses of Deposition of Mineral Fertilizers in High-Yielding Vineyards in Western Georgia
(Kg/Ha) Identification of Active Substances

Name of Soil Type N P20s K-0
Small Depth Humus — Carbonate 150 120 90-120
Depth Humus — Carbonate 120 120 60-90
Middle Depth Wood Soil 100 100 60-90
Deep Wood Soil 90 90 60-90
Weak Podzol Wood Soil 120 120 70-100
Weak Podzol 120 180 90-120
Alluvial-Carbonate 90 90 60-90
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Kelasuri natural monuments(karstic grottoes), historical
monuments(Kelasuri

Great Wall) and tourism development prospects in Abkhazia
Lia kopaliani
Candidate of Agricultural Sciences, Associate Professor, Akaki Tsereteli State University,
Kutaisi, Georgia.
Natalia jincharadze
Academic Doctor of Agricultural Sciences, Akaki Tsereteli State University, Kutaisi,
Georgia.
Noe Kopaliani
Senior Student, Ivane Javakhishvili State University, Thilisi, Georgia.
Anano Mushkudiani
Junior Student, lvane Javakhishvili State University, Thilisi, Georgia.

Abstract
Keywords: Kelasuri, caves, wall of Abkhazia, river, sea.

the paper studies natural karstic grottoes on the left bank of river Kelasuri and less well-
known V century historical monument. Abkhazian Great Wall or Kelasuri Great Wall which
protected Samurdzakano from the North Caucasus people’s invasions.

The aim of our work is to represent sights, karstic grottoes and Kelasuri Great Wall
located near the river Kelasuri to the society. These places were familiar to the local population,
to some of the tourists travelling in Sokhumi, to the colleagues of Georgian University of
Subtropical Agriculture and their students who went on excursions and walking tours there.

The first grotto entrance has a pipe shape and can be entered only crawling. This hole is
of forty meters long. “Crawling hole” becomes wider and goes down into the ground. There are
big halls of approximately 30 meters high and on the depth of 60 meters there is a system of
beautiful lakes. There is also an underground river in the depth of 360 meters and the temperature
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is 12° Celsius.

In the twentieth century(until the war), Kelasuri karstic grottoes attracted tourists from
different parts of Georgia. They often visited them and the route finished at 25-meter depth. To
continue the route, they needed special equipment for alpinists.

Kelasuri Great Wall also deserves our interest. Its remains are still along the left bank of
Kelasuri. The walls are of 6 meters high and 2-3 meters wide. There are some towers too.

The wall begins at the mouth of the river Kelasuri and is of 60 km long and terminates at
river Enguri confluence. Nowadays only fractures of 279 towers are left there. The wall existed in
the earlier centuries and its reconstruction is connected to Levan Dadiani period. He ordered
feudals to take care of the defence of the region. Besides, he tried to promote trading and protect
the population from future attacks.

Abkhazian Great Wall, Kelasuri Wall is mentioned in Georgian historical works. Juansher
mentions “Kelasuri Wall” while writing about VIII century historical events. Situated on one of
the most important place, it fortified the road coming from the north Caucasus to the Black Sea.

Since Georgia becomes united, it is necessary to continue complex, planned speleological
and geophysical studies of Kelasuri grottoes.

Natural monument — Kelasuri grottoes, should become well equipped and let lovers of
grotto tourism travel there. We should also protect the remains of Kelasuri walls which are
situated on the territory of Georgia. It will promote the development of tourism and bring
economic benefit not only to the local population but to the country itself too.
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South American tomato leaf miner Tuta absoluta (Meyrick, 1917)
Distribution and intensity of injury in Georgia

Tatia Khositashvili
PhD student, Faculty of Agricultural Sciences and Biosystems Engineering, Georgian
Technical University, Thilisi, Georgia.

Abstract

Keywords: Plant protection, tomato miner, Insect, Lepidoptera.

The threats are increasing permanently on the basis discovery and activation of new pests
and their spread from other countries. Herewith, it should be considered that pests do not only
include representatives of insect class (over 1 million species), but also mites (0.5 Million),
mollusks, nematodes and rodents. All of them are distinguished with diversity of species. Especial
problems for agriculture are created by adventives, bio-ecological features of which are completely
unknown for Georgian conditions and their acclimatization and mass multiplication is expected.

One of these species is South American tomato moth. Population demand on vegetable is
quickly increasing. Mentioned internal quarantine (restrictively common) species destroy fetus buds
or assimilation surface and fruit of culture (tomato moth). As for Georgia, This pest spreads in
March 2011, Today, The problem is in greenhouse it is most important pests of tomato in Georgia,
which is posing a serious threat to tomato production. This pest spreads very quickly.

The following countries are currently considered infested with Tuta absoluta: Albania,
Algeria, Argentina, Austria, Bahrain, Belgium, Bolivia, Brazil, Bulgaria, Cayman Islands, Chile,
Colombia, Cyprus, Czech Republic, Denmark, Ecuador, Egypt, Estonia, Ethiopia, Finland, France,
Germany, Greece, Hungary, Iran, Iraq, Ireland, Israel, Italy, Jordan, Kosovo, Kuwait, Latvia,
Lebanon, Libya, Lithuania, Luxembourg, Malta, Morocco, Netherlands, Palestinian Authority
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(West Bank), Panama, Paraguay, Peru, Poland, Portugal (including the Azores), Qatar, Romania,
Russia, Saudi Arabia, Senegal, Slovakia, Slovenia, Spain (including the Canary Islands), Sudan,
Sweden, Switzerland, Syria, Tunisia, Turkey, United Kingdom (all regions), Uruguay, Venezuela,
and Western Sahara. See www.tutaabsoluta.com for up-to-date information on world distribution of
the pest.
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The pest has been responsible for losses of 80-100% (EPPO)(CABI). in tomato plantations in
both protected cultivation and open fields. Tuta absoluta can be spread by seedlings, infested vines
with tomato fruit, tomato fruit and used containers. Outdoor markets, vegetable repacking and
distribution centres are potential introduction points in the spread of this pest.

Tuta absoluta (Meirick 1917) is a micro lepidoptera insect, Its primary host is tomato,
although potato, aubergine, common bean, physalis and various wild solanaceous plants are also
suitable hosts. Damage in fetuses and leaves, plant damage is recorded in other organs, the larvae of
T. absoluta attack the foliage by penetrating into the leaf and feeding on the mesophyll tissues. The
feeding behaviour results in irregular mines on the leaf surface. Subsequently, damaged leaves
shrivel, decreasing the photosynthetic capacity of the plants and potentially decreasing the plant’s
ability to defend itself from other harmful agents. When the attacks are severe, the leaves have a
burnt appearance. Older (3rd - 4th instar) larvae can feed on all parts of tomato plants. They can
leave their mines and travel to new locations to mine again. This behaviour may result in damage to
all stages of plant growth. The larvae produce large galleries in the leaves, burrow into stalks, apical
buds, and green and ripe fruits.
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Qualitative Status of Clay Minerals in Subtropical Podzolic Soils of
Imereti

Nino Avalishvili

Candidate of agricultural sciences, Associate professor, Akaki Tsereteli State University,
Kutaisi, Georgia

Lali Lortkipanidze

Bachelor of Agrarian Sciences, Akaki Tsereteli State University, Kutaisi, Georgia

Subtropical podzolic soils are also known as “Subtropical pseudo-podzolic soils”. They are spread in
a wide range of absolute heights (15-400m.)

M.N. Sabashvili (1936-48), R.O. Lortkipanidze (1986, 2014) release that in the late autumn-winter
and early spring months low terrace soils are in conditions of significant saturation. Observations on the
exploitation of wells and bore-holes have shown that soils permeable to water to some degree is caused due
to water stream, which in the autumn-winter period sometimes appears in the sub-humus horizon. Nodule
horizon presented according to this or that degree plays a significant role in the waterlogging of soils. It can
be assumed that the modern sharp differentiation of the profile was preceded by a period in which the
hydrological regime of soils was more favorable, and the nodule horizon was not yet formed.

Keywords: Subtropical podzolic soil, humus, soil section, fraction.

The soil section No. 1 (pasture) was set on subtropical podzolic soil in the village of

Gumbra.

, (0-10)

*™m - gray-whitish, friable, many small roots, loamy, uneven transition, clear.
A (10-20)

™ - gray-fawn, lumpy, loamy, they have small roots, the transition is clear.
B, M - gray-fawn, almost structure less, nodules, loamy.

cm
D2j M - un-equal colored, with spots, structureless, iron-manganese, with a bluish
cm
tint.

c (60 —90)

97w - dense, iron-manganese with a bluish tint, structure less
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The data of the chemical analysis of subtropical podzolic soils (Table 1) reveals that
characteristics for such soils are differentiation of profiles according to silica, oxides (especially
iron) and manganese oxide. Accumulation of SiO2 in the illuvial horizon A2 (68.59%) and B1
(66.18%), the soil in mountains A1-A2 and a high content of Fe203 (21.34-19.29%) and MnO (4,
95-3.71%), and in lower hills. B1-B2-C content as Fe203 (12.76-12.08%) and MnO (1.9%)
decreases sharply. Moreover, in the silt fraction, the maximum SiO2 (62.9%) in the mountains. Al,
with a smooth decrease to 58.38% hills. A2-B1 and lower to 56.93-56.8%. It is followed by a
significantly smaller and unique profile distribution of Fe,Os; (7.62-8.05-8.89) with maximum
manganese (0.24% MnO) only in the upper horizon. This data indicates the active processes of
saturation of soils under conditions of periodical waterlogging of upper horizons in which
ferruginous manganese nodules are formed. The surface-eluvial processes of soils are characterized
by the accumulation of finely dispersed and amorphous forms of silicic acid and manganese in the
upper horizons and aluminum in the illuvial Mountains B, and lower (22.99-25.26% Al.Os in the
mud fraction). At the same time, horizons are formed with a light yellowish or bleached thin quartz
mass with a large number of nodule formations, in which numerous clay patches are observed. The
prevalence of finely dispersed aluminosilicates (clay minerals) is met in the ratio of soil as a whole
(11.22-13.9%). AlI203 in the silt fraction (22.99-25.29%) in a 1: 2 ratio. Moreover, the ratio SiO2:
R203 in the soil in the upper horizons A1-A2-B1 ranges from 4.42-4.87-5.14, and then decreases
to 4.77-3.75 in the mud fraction, the maximum SiO2: R203 ratio, equal to 5.72 hill Ay, is
explained by leaching or movement of clay plasma in mountains. Az, due to which there is a
decrease in Al203 content to 12.86% and, accordingly, SiO2 increases to 62.9% (Less dispersed
quantity of quartz).

By the magnesium content both in silt (0.82-0.92%) and in soil (0.38-0.49%), as well as
potassium (0.83-0.64% in silt and 0.3 -0.4% in the soil) can be assumed that the chloristermiculite
and hydromica clay minerals presented in the silt can have an imperfect crystalline structure
(Bobrovitsky-1976,1977).

Table 1
Chemical Composition of Subtropical Podzolic Soil per Calcine Pattern
. Depth, |.. 51i0;
Target |Horizon cM SiO2  [R203  [Fe:03 ALOs; P20Os MnO  [Ca0 MgO KO B0
A 0-10 | 64,55 3256|2134 |1122 | 0,03 | 495 | 0,57 | 0,38 | 0,40 :14ﬂ2
— A 10-20 | 68,59 | 30,63 | 19,29 | 11,34 | 0,05 | 3,71 | 0,71 | 0,48 | 0,37 | 4,87
3 B 20-40 | 66,18 | 25,58 | 12,76 | 12,82 | 0,04 | 190 | 0,68 | 0,49 | 0,33 | 5,14
Bag 40-60 | 64,30 | 25,98 | 12,08 | 13,90 | Trace | 1,92 | 0,73 | 0,49 | 0,33 | 4,77
Cq 60-90 | 64,25 | 20,11 | 12,35 | 19,99 - 191 10,76 | 0,48 | 0,31 | 3,75
c e A 0-10 629 | 2091 | 805 | 1286 | 0,06 | 0,24 | 139 | 0,90 | 0,83 | 572
- S E A 10-20 | 54,40 | 30,61 | 7,62 | 2299 | 0,05 | 0,06 | 153 | 0,88 | 0,56 | 3,46
§ § é' B 20-40 | 58,38 | 32,82 | 8,75 | 24,07 | 0,03 | 0,05 | 151 | 0,91 | 0,64 | 3,16
Lo Bag 40-60 | 56,93 | 34,14 | 8,85 | 25,29 | Trace | Trace | 1,99 | 0,98 | 0,70 | 3,00
Cq 60-90 | 56,80 | 34,15 | 8,89 | 25,26 - - 2,00 | 0,82 | 0,72 | 3,00
Table 2
Average Reaction and Humus Content in Absorbed Cations and Movable
Oxides According to Tamm
| Horizon | Depth | PH | Humus, | | Movable Al]  Movable oxides |
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CM % Absorbed cations nd H accordin|according to Tamm,%
mg/eq per 100g to Sokolov,
mg/eq
\Water [Saline Ca** Mg*™" |AmounAl*™** H*  [SiO; |Fe,O3lAL,03
Az 0-10 5,5 45 5,82 160 089 249 120 0,08 040 10,65 [0,49
Az 10-17 5,6 4.4 14,89 090 052 [142 1,47 0,08 0,33 0,75 [0,17
B 17-35 b3 43 481 190 (1,01 291 191 0,18 0,26 [0,56 [0,13
B2g 35-60 5,2 43 0,31 295 1,35 4,30 1,24 0,08 0,33 0,94 [0,46
Cq 60-85 5,2 42 0,10 300 1,82 482 1,57 0,10 0,27 1,03 |0,42

These soils are very poor in phosphorus: 0.03-0.05% P205 in soil and 0.03-0.06% in silt.
The CaO content in the soil is 0.57-0.76% and in the silt 1.39-2.00% with a tendency to increase
down the profile (R.O. Lortkipanidze-1986). The predominance of calcium in the silt fraction is
genetically necessary to link with the release of it from pedogenic nature in the process of
subterranean conditions and then it already plays a significant role in the absorption complex
(Table 2), where it is 0.9-3 mg /eq in the presence of magnesium cations from 0.52 to 1.82 mg/eq
per 100 g of soil. At the same time, PH decreases from 5.6 to 5.2, and movable Al increases from
1.2 to 1.91 mg/eq and H + from 0.08 to 0.18 mg /eq down the soil profile. Data from oxalate
extracts according to Tamm (Table 2) indicate that movable iron in the upper horizons is 0.56-0.75,
and below 35 cm - 0.94-1.03 mg /eq, which correlates with the profile distribution of Fe203 in the
silt fraction. According to Tamm, aluminum in the upper horizon contains about 0.49 mg /eq, lower
than 0.17-0.13 mg /eq, and a layer of 35 cm - 0.46-0.42 mg /eq.The quantity of movable silicic acid
according to Tamm down to the profile decreases from 0.4 to 0.27 mg /eq.

The humus content/consistence in subtropical podzolic soil in the horizon A1-5.82%, A2-
4.89% and mountains B1-4.81%, and below 35cm sharply decrease to/by 0.31-0.1%.
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Abstract
Keywords: Asimina, Subtropical, frost-resistant, fruit.

the article covers the monitoring and study of Asimina culture in Imereti region conditions.
To reach the intentional goal, we studied its growth, development, bio morphology, phenological
phases, dependence on the environment and yielding.

Diversity of natural conditions allow the spread of Asimina as a frost-resistant culture not
only on homestead land but in agriculture too.

Actuality: in modern market economy conditions, species which are popular among
consumers become implemented and developed. Their production will have a high demand even on
the local market, especially if they have a high nutritional value and medicinal properties. Asimina
refers to such cultures. It has a highly competitive production, is frost resistant(-15 -18°) and
widely spread in Georgia.

As the plant came to Abkhazia from Virginia State and its seeds look like persimmon
ones, it was called Diospyros Virginiana or butter tree in Georgia.

The research aim was to study characteristics of Asimina growth, development, yielding
and cultivation, to fill the gaps in the study of this culture in Imereti region through the monitoring
and studies.

In 2010, one-year Asimina sapling was planted in Kvitiri gravelly soil. To achieve the
goal, we regularly did monitoring of its growth, studied bio morphology, phenological phases,
dependence on the environmental conditions and yielding. To get high yielding, we promoted all
the necessary conditions for its growth and development.

Scientific novelty: agro-technology and agricultural specifications of Asimina plant in
Imereti region have been studied for the first time. Based on the internal processes, growth and
resistance to the local conditions, the results scientifically prove, that the plant adapted to the
conditions of the region quite well and preserved its genetic characteristics.

12



"‘ perioduli samecniero Jurnali
W PERIODICAL SCIENTIFIC JOURNAL
IMEPUOJINYECKUN HAYYHBIN KYPHAJI

Conclusion: implementation of new species in the development and industry of
subtropical agriculture is one of the priority tasks. According to the above-mentioned
specifications, Asimina culture can be considered to be prospective for subtropical zone regions,
especially if its frost resistance and early yielding are taken into account.
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The tomato culture is grown in both forms: as a free bush and a trimmed shrub. It is
advisable to grow free bush tomatoes when there are intended to gain later harvest/crop. The
trimming of tomato vegetative parts is formed because of the assimilates to be directed to the early
formation and ripening. The intenseness of trimming depends on the place of cultivation, a method
and the purpose of the production. In the greenhouses, tomatoes are mostly intensely trimmed (All
the parts are missing) and it is grown as one stem form. In vegetable gardens, trimming is used
when along with a premature period the thickness and quality of tomatoes are crucial.

The purpose of our study was to determine the influence of the trimming change of tomato
on the quality of its products and the quantity of early harvest. Trials were conducted in 2016-2018
in village Meskheti according to the following scheme:

1. The shape of a free bush of a tomato.

2. Trimming of tomatoes and leaving one stem.
3. Trimming of tomatoes and leaving two stems.
4. Trimming if tomatoes and leaving three stems.

Tomatoes were planted with nutritional area (80x30) cm2. Biometric measurements,
phenological observations, and crop yields' recording according to variants have proceeded in study
processes as well.

Phenological observations showed that annually, the premature period is observed with one
stem form of the tomato where blossoming started in June (11-15), the first picking of ripe products
was held in July (12-16) and the last one in August (20-22). In the second place, there is a 2-stem
form, where flowering began in June (19), the first picking of ripe fruits was held in July (21-23),
and the last one in August (24-26). In the third place, there is a 3-stem form, where the flowering
began in June (23), the first picking of ripe fruit was held in July (28), and the last one in August
(28-30). The shape of the free bush developed relatively later. It started flowering two weeks later,
and the last picking was held in September (12).

As we see, the earliest flowering and ripening of the tomato products/fruit is observed with
one stem tomato, which means that trimming helps to improve the nourishment of organs of the
plant which at the same time supports to increase the productivity.

Trimming of the tomato bush has a positive effect on the value of the product. The best fruit
is developed in a single form, where an average mass of the product/fruit is 106 gr. The two-stem
form is in second place with an average fruit weight (87 gr.) and in the third place is 3-stem form
(75 gr.) Comparatively small potatoes are gained by a free form of tomato bushes (50-55gr.)

Trimming-formation of tomato culture is one of the main processes for gaining high-quality
crop/harvest.
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Abstract
Keywords: Reserve, mushrooms, mycorrhizal, macromycetes.

Fungi as common inhabitants of Earth's biosphere seem to be of great ecological and
economic importance. Sataplia Nature Reserve, spreading across an area of 330 ha, is one of the
smallest nature reserves in Georgia. The soil-climatic conditions of the nature reserve facilitate
flora development.

There are 67 species of timber yielding and 482 herbaceous plants. The diversity of flora has
led to the diversity of macromites. Today we can come across 110 species of macromites in the
Sataplia Nature Reserve. It includes edible, poisonous and mycorrhizal macromites. There are 35
species of mycorrhizal macromites described and categorized into 10 genus examples.

Amanita citrina

Amanita tulva
Amanita gemata
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Russula lutea

Russula virescens
Russula xerampelina
Suillus granullatas
Suillus luteus

Sullus variegates
Trichomela trerreum
Xerocomus chrysenterom
Xerocomus subtomentosus
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The article presents the study of pest-borne diseases in Imereti municipalities: Terjola, Vani,
Samtredia and Tskaltubo. It has been observed that brown spots on the leaves that cause dark, sunken lesions
on leaves, so called Anthracnose Colletotrichum lauri, Macrosporiosis (Macrosporium nobile Vize),
Capnodium (Capnodiales Sooty Molds) are ubiquitous and the Japanese wax scale - Ceroplastes japonicus
Green as well as bay sucker Trioza alacris Flor turned out to be predominant pests.

Keywords: Plant, Anthracnose, Macrosporiosis, Capnodium, Psila, Japanese wax scale.

Laurel Laurus is a genus of evergreen species of shrubs or small trees. There are two species
of laurel known in the world flora- Laurus nobilis and Laurus canariensis. Georgia is famous for the
variety of species of Laurus nobilis only.

It is noteworthy that at present neither in Georgia nor in the entire world there is scarcely
any variety of laurel breeds, so on an industrial scale and in the form of plantations (in homestead
plots), breeding populations of the species differ distinctly.

The leaf of the plant is simple, 10 to 20 cm in size. The color, size and shape of the leaf vary
greatly due to the environmental factors and conditions of care.

According to leaf size, narrow, medium and broad leaflets are categorized. According to the
forms, the essential oil content ranges from 1.48 to 4.62%. Although broad-leafed shrubs yield 2-3
times more than narrow-leafed ones, the latter tend to contain much more essential oils.

It has umbrella-like greenish-yellow flowers, the plant blossoms abundantly. The flower is
fragrant and honeyed. Thus, in early spring its pollination is carried out by honey-loving insects.
The male flowers are larger than the female flowers and are deployed on the endings of the stems
whereas female flowers can be seen in leaf hives.

The bay leaf can be dioecious as well as monoecious, but in most cases we come across
hermaphroditic species. It can be black-colored, egg-shaped, oval, round or oblong-shaped with
one-seeded bluish-black fruit. Fruits sometimes grow apart or close together in the tree. There is
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only one seed inside the fruit with thin brown shell around it. It has a tap root system. The laurel
tree lives for 300-400 years.

Laurels are used in the confectionery and canning industry and in the culinary industry. Its
fruit oil is curative. The timber is durable and elastic (they make precious furniture, various small
things). The laurel is decorative, used for live fences and kerbs and it is adaptable for trimming.

This best culture is marred by diseases and pests that cause quantitative and qualitative
reductions in production, sometimes even dormancy that leads to its death. Our goal was to study
the pests of laurel culture in the Imereti region and route examinations were conducted in Imereti
region - Samtredia, Tskaltubo, Vani and Terjola districts.

The results of the research are shown below in the table Nel:

Place of Disease The Intensity Pest The The
sampling spread of | developmen spread | density of
the t of disease of the | settlement
disease % pest % pest %
%
Terjola Macrosporium 10,0 8,5 Ceroplastes 15,0 9,0
the village nobile Vize japonicus Green.
Is Ecerl Colletotrichum 15,0 8,0 - - -
lauri
Capnodiales 10,0 6,0 - - -
Sooty Molds
Samtredia Macrosporium 20,0 8,5 Ceroplastes 20,0 10,5
(in the small | nobile Vize japonicus Green.
town of
Kula) Colletotrichum 20,0 10,5 - - -
lauri
Capnodiales 10,0 6,0 - - -
Sooty Molds
Tskaltubo Macrosporium 12,0 6,0 Ceroplastes 25,0 9,5
the village | nobile Vize japonicus Green.
Patriceti Capnodiales 10,0 7,5 Trioza alacris 8 3
Sooty Molds Flor
Vani the | Macrosporium 20,0 8,0 Ceroplastes 20,0 10,5
village nobile Vize japonicus Green.
Bzvani Colletotrichum 15,0 7,0 Trioza alacris 9,0 5,0
lauri Flor
Capnodiales 15,0 6,5 - - -
Sooty Molds
Lichenes) 8 1.6 - -

During the route surveys we determined the percentage of pests that are prevalent on the bay
culture, developmental intensity, and settlement density.
It has turned out, that the following diseases were spread from the diseases common in the
village of Etseri in Terjola region:
1. Macrosporium nobile Vize It was spread by 10% with the disease development intensity of
8.5%.
2. Brownish spots on leaves, so called Anthracnose Colletotrichum lauri
3. Capnodiales Sooty Molds with a small prevalence of 10% and the intensity of disease
development -6.0%.
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Our routing studies have examined the percentage of pest spread and the degree of damage to
plants. According to the prevalence rate, Japanese wax (Ceroplastes japonicus Green) was
domineering, with a prevalence of 15% and a population density of 9.0%.

Samtredia (Daba Kulashi)- from the diseases: brown spots on leaves- called Anthracnose
Colletotrichum lauri, Macrosporium nobile Vize, Capnodiales Sooty Molds.

1. Anthracnose Colletotrichum lauri, spreading percentage -20 %, development intensity -

10.5%.

2. Macrosporium nobile Vize, disease development and disease intensity 8.5% .
3. Capnodiales Sooty Molds in small quantities it was spread by 10% with the intensity of

disease development by 6.0%.

In this region, the pests of Ceroplastes japonicus Green and Trioza alacris Flor turned out to
be the most common diseases spread on laurel trees.

1. Ceroplastes japonicus Green was spread by 20 % whereas the pest settlement density

was 10.5%.

Village Patriketi, Tskaltubo Region- Studying samples proved the existence of the following

diseases: Macrosporium nobile Vize, which was spread by 30 % with damage intensity of 5.0%.

1. Capnodiales Sooty Molds — It was spread by 10% and development intensity was 7.5%.

2. Among pests: the Japanese wax scale - Ceroplastes japonicus Green was spread by 25%,
whereas the pest settlement density was 9,5%. No detectable damage was observed at the
example of Trioza alacris Flor.

Village Bzvani, Vani district— as in all municipalities, the same pests have been reported
here, lichens have been found on additional leaves.

1. Brownish spots on the leaves- sunken lesions on leaves, so called Anthracnose
Colletotrichum lauri spread by 15 %, development intensity was 7.0%. Macrosporium nobile Vize,
—spread by 20%, with the development intensity of 8.0%.

2. Capnodiales Sooty Molds was spread by 15 % with the development intensity of 6.5%

3. Lichenes-The damage was found in relatively small quantities approximately 8%,
development intensity 1.6%.

From the pests, the Japanese wax scale - Ceroplastes japonicus Green was spread by 20 %
pest settlement density was determined by 10.5 %.

Our survey in the Imereti region was conducted in 4 municipalities: Samtredia, Tskaltubo,
Vani and Terjola.

As a result of routining research: we can draw the following conclusions on the basis of the
species of pests found in Samtredia, Tskaltubo, Vani and Terjola districts:

1. The most ubiquitous pests spread on the laurel leaves are the Japanese wax scale -
Ceroplastes japonicus Green and bay sucker Trioza alacris Flor. In addition, Anthracnose
Colletotrichum lauri and Macrosporium nobile Vize were most common fungal diseases. However,
already mentioned pests and diseases don’t pose the risk of further spreading an outbreak and the
hearths can be controlled in compliance with the appropriate integrated measures approved by
agricultural guidance.
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Abstract
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In the present Article is discussed what factors facilitate increase of toxicity of transportation
means during exploitation, especially long-term exploitation.

Increase of amount of automobiles is quite predictable, since freight turnover and passengers
transportation are impossible without automobile transport. In accordance to the volume tonnage
auto transport carries much more than railway, sea and air transportation means all together.

Quick pace of the expansion of automobiles brings as good so unpleasant results: air
pollution, increase of city noise, traffic overload, accidents, traumas and many other.

Air pollution caused by fumes from internal combustion engines of automobiles has become
the main concern. Exhaust gases contain toxic components, which in large concentration poisons
human body and have defoliation effect on the plants.

Increase of triggering toxic substances from the engines of transportation means is linked
with the declination from optimal characteristics of the working processes and incorrect
management of the transportation process. It is established scientifically that incorrect driving of
the vehicle from ecologic point of view causes increase of CO hydrocarbon triggering by 25-30%,
Oxidation of nitrogen NOx by 10-15%.

Emission of toxic substances during operation also depends on the driving speed. It is
established that in the city, where driving speed is lower than average driving speed in comparison
with the driving speed on a highway, increase of CO hydrocarbon triggering 1.5-2 times higher,
Oxidation of nitrogen NOx 2-3 times higher.

Moreover, condition of roads and parameters also has an influence on the content of toxic
substances in the automobile fumes, as follows: on the highways 30% declination sections cause
increase of CO hydrocarbon triggering by 15-25%, Oxidation of nitrogen NOx by 10-20%.
Technical condition of the transportation mean is very important for the toxicity point. In the
operations conditions, especially during the long-term operations, vehicle aggregates operation
processes change due to different reasons, which certainly influences on toxicity — it increases.

Indicators of changes in the number of toxic exhausts during prolonged operation of vehicles
are due to the following reasons: violation of the ignition system parameters, piston-cylinder bump
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depletion, and alteration of the air filter's technical condition, which causes increase of
concentration of CO and CH relevantly by 10-60%. Great attention should be paid to the condition
of the driver's workplace in trucks. There is often a strong accumulation of toxic gases here,
especially in winter. Regular air ventilation of cabin is required. From the point of view of ecology,
proper organization of traffic movement is important. Effective actions are needed to be applied,
such as: Existence of stationary toxicity control and regulation posts, selective testing of passenger
vehicles for toxicity, presence of visible agitation forms, constant monitoring of environmental
sanitation and application extreme measures.

The environmental safety of vehicles must be assessed in a complex manner, both in its
operation and in its technical impact.



