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Plant Genetic Resources of Georgia

Guram Aleksidze — Academician,
Tinatin Epitashvili — Academic doctor of Agriculture,

Key words: Plant, Genetic Resources, Agricultural Crops, Genebank.
Abstract

Gene pool of Georgian domesticated crops and their wild relatives, their distribution and species composition
are discussed in this paper.

Geographical Information. Georgia occupies the central and western parts of South Caucasus and is
bounded by Russia from the north, Azerbaijan from the East, Armenia from the southeast and Turkey from
southwest. In the west, Georgia is contiguous of the Black Sea. Its total area is 69,700 km?. By its area and
population (~4 million). The terrain of the country is mostly rugged and mountainous. Georgia occupies the south
slopes of the western and central parts of the Greater Caucasus and the northern part of Lesser Caucasus. Altitudes
in the country vary from 0 m at the Black Sea coast up to 5,201 m on the top of the Shkhara Mountain.

Georgia is very diverse climatically. Its varies from very severe, with permanent snow in the high
mountains to humid and warm subtropical at the Black Sea coast and semi-arid in the East Georgia.

The climate of the lowlands of the West Georgia (Colchis lowland) is humid subtropical. The annual
temperature at the Black Sea cost is about 13-15°C. Annual precipitation at the Black Seas coast exceeds 1,200
mm. In foothills of Adjara as much as 3000 - 3500 mm have been recorded in some years.

The climate of the lowlands of East Georgia is more continental. In contrast to West, the East Georgia is
drier. Annual precipitation varies from 350 to 650 mm and most of it falls during the warm season.

The soils of Georgia are also very diverse, which reflects the variability of geology, orography and climate.
The most widespread types in the West Georgia are podzolic, red, yellow and yellow-brown soils, which have
mainly acid reaction. Grey, black, and chernozem soils are widespread in the lowlands of Eastern Georgia and are
characterized with neutral reaction.

Forest is main type of vegetation and consist 40% of the countries total area. Swamp forests occupy the
Colchic lowland with its mainly damp and poorly drained soils.

The largest areas of forests are found in the mountains.

The Georgians have been cultivating land since the ancient times. The diversity of the climate and the rich
soils supported a great variability of crop production. The area of arable land is about 790 thousand ha (11.5%),
while the crops cover about 268 thousand ha (3.8%). Hay meadows spread over 142 thousand ha, while the
pastures occupy 1,800 thousand ha.

Large areas of tea, citruses, subtropical fruits and nuts are located in the humid subtropical lowlands West
Georgia. It is also rich in rare grape varieties, which are used for the production of expensive wines. Chestnut is
harvested in native forests of West Georgia significant amounts. Among the annual crops in the West, maize is the
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most widespread and there are a number of local maize food varieties cultivated across the lowlands, foothills and
mountains.

Most of the seed and stone fruit, and grape plantations are located in East Georgia. The major field crops of
East Georgia are winter wheat and sunflower, which are cultivated in the dryland areas. Maize for feed, beans and
alfalfa are sown frequently in irrigated areas. Potato and barley are important crops in the mountain areas of West
East and South Georgia. The irrigated part of South-East Georgia is specialized in early vegetables and early
potato growing.

The fruit production is less than half of that, what it had been in the end of 1980-s and before disruption of
the ties with the traditional markets. At present, grape production is a third, citruses one eighth, while tea is one
twentieth of the level of that in the late eighties. The area of grapes has reduced from 117.7 ha to 37.7 thousand
ha, citrus from 27.1 ha to 8.7 thousand ha and tea plantations from 65 ha to 11.5 thousand ha.

The share of small farms that used less than 1 ha of agricultural land was as much as 75%. About 23% of
farms owned from 1 to 5 ha land. Only 2% of farms use more than 5 ha land in agricultural production.

The diversity of the genetic resources of Georgia provides sustainable basis for food security and
agricultural production in the country. According to the recent edition of Flora of Georgia, about 4,200 plants
have been registered in Georgia. The 10 leading families are Compositae (538 species), Gramineae (332 species),
Leguminosae (317 species), Rosacea (238), Cruciferae (183), Scrophulariacea (179), Umbeliferae (177), Labiatae
(149), Caryophyllacea (135) and Liliacea (129). Out of all the vascular species distributed in Georgia, 380 (9.0%)
are endemic to the country and 600 (14.2%) are endemic in the Caucasus region.

The Georgian flora is rich in economically important plant species. According to N. Vavilov, Georgia is
part of the West Asian center of origin of the cultural plants. West Asia is considered as a major center of
domestication of barley, wheat, pea, lentil, vetch, grapevine and numerous fruit trees.

More than 2,000 species of the Georgian flora have direct economic importance for food, timber, fruits and
nuts, forage and fodder, medicine, industry and essential oil production. In addition, there are many traditional
varieties and wild relatives of cultivated species. A variety of crops, such as cereals (wheat, barley, rye, sorghum,
millet), legumes (faba bean, grass pea, chickpea, lentil, cowpea), also flax, onion, garlic, and various fruits (grape,
apple, pear, quince, medlar, peach, apricot, plum, cherry, cornelian cherry, etc) have been cultivated here from
ancient times. Starting from the 17" century, many American crops were introduced such as maize, potato,
tomato, tobacco in the country and which were followed by the citruses and tea in the 19" century and kiwifruit in
20" century.

Wheat (Triticum) is one of the most important food grain crops of Georgia, which is used for production
of the staple food — bread. There have been identified 14 cultural species of wheat in Georgia, out of which 4
species are endemic to the area: Triticum makha, Tr. timopheevii, Tr. zhukovski, and Tr. georgicum. Georgian
farmers cultivated numerous land races of bread wheat, such as dolis puri, khoulugo, ipgli, rachula etc. The
Georgian wheats have been widely used in breeding of wheat as they represent rich sources of genes conferring
resistance to diseases and drought. E.g. Tr. timopheevii, is a known source of resistance for scab and rusts, which
have been incorporated into some improved varieties. None of the old varieties are grown now as they have been
replaced by breeder’s varieties during the 20" century. The area of wheat has varied from 75,000 to 200,000 ha
during the last decade depending on availability of inputs and market prices.

Barley (Hordeum) is one of the oldest cultivated crop plants of Georgia. Many varieties were distributed
in different regions of Georgia in the past. Barley was used by the mountain population for forage, food and
production of beer, as well as an attribute of traditional rituals and important means of the folk medicine.
Breeder’s varieties of barley dominate in Georgia. At present, only few local landraces remain cultivated on very
small areas, mainly in the remote high-mountain regions in Khevsureti and Tusheti. The cultivated area under
barley has varied from 75,000-100,000 ha during the last decade.

Foxtail millet (Setaria italica) was the most important food crop in West of Georgia in the past. Cultivated
Italian millet Setaria italica subsp. colchica was represented with 32 landraces and had been widely spread before
the 17" century. Italian millet was replaced by maize and it is rarely found in piece gardens in West Georgia.

Millet (Panicum) was one of the important cereal crops in Georgia in the past. There was a considerable
diversity of the millet varieties in Georgia varying in the length of growing season from 70-80 days to 100-120
days. Early-maturing varieties were grown in the mountains, while the late-maturing varieties fitted the lowland
conditions. Their area has declined since introduction of maize and at present they cover negligent areas.

Maize (Zea mays) was introduced in Georgia in the 2™ half of 17" century. At present it covers about
250,000 ha and is staple food for the population of West Georgia. It is also grown in East Georgia, predominantly
for feed. During the last three centuries, the introduced maize has given birth to several distinct local farmer
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varieties differing from each other in maturity, which varied from 85 to 140-150 days. The early maturing
varieties spread as high as 1300-1500 m asl, while the late-maturing varieties are grown in the lowlands. At
present the farmer varieties are mostly replaced by breeder’s varieties.

Legumes were historically important food crops of Georgia and were widely spread in the country.
Legumes (family Fabaceae) are represented in Georgia by 51 genera and 317 species, most of which were used as
food or forage. Species and varieties of bean (Phaselous), pea (Pisum), faba-bean (Vicia faba), cow pea (Vigna),
lentil (Lens), chickpea (Cicer), vetch (Vicia), grass pea (Lathyrus ) and other legume genera and species have
been cultivated in Georgia since the ancient times.

Some of the food legumes are native to Georgia, e.g. pea (Georgia is part of the area, which is considered as
domestication center of Pisum). Despite the fact that genus Phaselous is represented in the flora of Georgia by 6
species and one of them is widely spread common bean (Ph. vulgaris), were brought to Georgia in the 2" half of
16™ century. The Georgian botanists and agronomists identified 61 varieties and 406 forms of common bean of
the local origin. There is great diversity among forage crops as well. Clover (Trifolium ), sainfoin (Onobrychis),
alfalfa (Medicago), vetch (Vicia), hickling pea (Lathyrus ), trefoil (Lotus), sweet clover (Melilotus) and some
other genera are widely spread in the meadows and pastures of Georgia.

Grape. Grapevine has been cultivated in Georgia since the time immemorial. Georgia is considered as on
of the places of grapevine domestication. The oldest seeds of cultivated vines (Vitis vinifera) were found in
Georgia and they belonged to the period of 6000 BC. The mountainous countryside and isolated villages have
preserved for us a unique heritage: about 525 indigenous grape varieties (Ketskhoveli 1960). The most
distinguished are Rkatsiteli, Saperavi, Khikhvi, Khisi, Budeshuri, Aladasturi, Kakhuri Mtsvane, Alexandreuli,
Goruli Mtsvane, Ojaleshi, Krakhuna, Chkhaveri, Tsitska, Usakhelouri, Chinuri, Khvantchkara, MujureTuli,
Tsolikouri, Kharistvala etc.

Also 250 forms of wild relatives of grapevine has been recorded in Georgia.

Fruits, nuts and berries. Different pip fruits (apple, pear and quince), stone fruits (peach, plum, apricot,
cherries), mulberry and nuts like hazelnut (Corylus), almond (Amygdalus), walnut (Juglans) fig (Ficus)
pomegranate (Punicum), etc. are widely grown in Georgia. These fruit species have been diversified through
human selection over hundreds of years. There are still significant numbers of local varieties and landraces of
these fruit crops in Georgia. As many as 28 and 27 local varieties of apple and pears, respectively, were reported
by the GEF/UNDP project to be grown at the farmer homesteads in South Georgia. The recent introduction of
modern foreign varieties of apples and some other fruit crops has posed a serious threat of genetic erosion to the
local cultivars.

The rich diversity of wild and cultivated fruit crops and berries cover large areas in Georgia and represent
rich material for future breeding activities. Citruses and tea are not native crops of Georgia. They were introduced
in the 19" century and became the most important crops in the Soviet period. They are still the major fruit crops
of West Georgia and could play a role in the food security, if the ties with the old markets are restored or new
markets accessed by Georgian farmers. The most widely spread citrus in Georgia is mandarin (Citrus reticulata).
There is considerable production of Oranges (Citrus sinensis), lemon (Citrusxlimon) and grapefruit/pompelus
(Citrus paradisi) in West Georgia. There are also numerous subtropical fruits in Georgia, which are grown in the
same area as tea and citruses such as feijoa, kiwi, persimmon, fig etc. Similar to citrus and tea, they are not native
to Georgia and were introduced in the 19" and 20" centuries.

The safety duplications of the genebank are stored at ICARDA Genetic Research Unit, Moroco, Fort
Collins, (Colorado), USA, Swolword (Norway), Vavilov Institute of Plant Industry (Russia), Genebank (South
Korea).
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Distribution and Biology of Invasive Quarantine Grass Species in Georgia
Guram Aleksidze-Academician
Key words: Quarantine, Grass weeds, Control measures.

Abstract

Biological and ecological parameters of quarantine weed plants, as well as control measures, where use of
chemical, agrotechnical and biological means takes an important place are discuss in this paper. Their negative
meaning is mentioned separately.

Annual Ragweed — Ambrosia artemisiifolia L. Morphological and biological characteristics: Ambrosia
artemisiifolia L. is an annual spring weed plant. It grows 2-2.5m high when it grows in suitable conditions — on
dry and poor soil, its height reaches only 10-15 cm. It grows 4m deep into the soil. Its plant has seeds, without
wings, Ambrosia artemisiifolia, when grown in good conditions can produce 3040 thousand seeds, and its
particular samples can give up to 80-100 thousand seeds. The plant is in massive blossom when soil temperature
reaches 8-10 °C (the end of April and the beginning of May). Ambrosia artemisiifolia seed maintains the capacity
to grow again from the seed in the soil for 7-10 years.

Plant Spread: The origin of Ambrosia artemisiifolia is the North America. It is a widely distributed weedy
plant and could be found in Europe, Caucasus countries, also in Asia, North, South, and Central America. In our
country, it is spread both in the East and West Georgia and its total area equals to 11675.0ha. The plant is mainly
spread with the help of its seeds but also with the help of remains, compost, hay, and means of transportation. In
autumn and winter, the seed is spread through wind from the grass which is not mown. In spring, seeds are
relocated by means of rivers, irrigation channels, valleys, and canyons. The weed-plant seeds are often found in
different seeds and grains.

Weed Infestation: Ambrosia artemisiifolia is a type of weed which infests almost all field crops, most often
corn, sunflower, and other grain crops, also vegetables, fruit trees, grape, grass farms, and also field-protecting
zones.

Harmfulness: Ambrosia artemisiifolia is a very harmful weed. It develops strong upper part (stem) and also
root system. It inhibits the growth of plants and depletes soil from water and nutritious substances. For example,
in conditions of average weed infestation, it consumes about 2000 tons of water from one hectare which equals to
200mm of precipitation. To produce 1kg dry mass, it consumes 948 | of water, which is twice as much than it is
needed for cultivars (grains). Ambrosia artemisiifolia consumes nutritious substances from soil which equals to 7—
8 centners of mineral fertilizers. Because of this, the amount of agricultural crops decreases considerably. During
the flowering period, it causes allergic diseases and fever in the regions where it is widely spread. For the last few
years, in Georgia, together with corn and wheat grain, Ambrosia seeds were also introduced and lately it was
widely spread in different parts of Georgia which has increased significantly its area of spread and harmfulness.

Control measures: Among different measures carried out against Ambrosia artemisiifolia, the most
attention should be paid to correct and timely management of Quarantine activities. Firstly, the seeds should be
studied and expertized carefully. Quarantines should be announced in those regions and farms where the focus of
infection areas of spread of Ambrosia artemisiifolia are detected or is most widely spread. In this case, a particular
attention should be paid to correct and timely measures of cultivars during seed rotation, soil tillage, quality of
seed, observation of sowing time, and taking care of the correct management of the sown ground in the right time.
Some positive results are observed when the territory is harrowed as soon as the weed appears. In the result of
such activities — 80% of young growth of ambrosia is eliminated.
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Out of biological agents, a phyto — pathogenic disease — Albugo tragopogonis, was applied against
Ambrosia artemisiifolia which causes white spots. It was spread in natural conditions and covered 12-17% of
territories. Through artificial colonization/rearing, in the South parts of Russia, two species of phyto phage were
subjected to acclimatization: North American Ambrosia moth — Tarachidia Cande tacta Hubn, and a striped leaf-
eater — Zigogramma saturalis has been used in Krasnodar region of Russia, but as they did not adapt with climate
conditions well, their number was not big. The Ambrosia leaf-eater was even more active, and in particular, the
existence of 400 adult individuals on 102 land causes full destruction/elimination of weed (Buachidze
et al. 2003).

Against Ambrosia artemisiifolia, it is recommended to apply the following herbicides: 2,4 D (1.5-2.5 |
ha—1) and Lontrel (Clopyralid) (0.16-0.66 1 ha—1) for winter and spring wheat fields. In the phase of tillering,
Dual (S-metolachlor) (1.6-2 1 ha—1) in sunflower fields, Betanal AM (Desmedipham) (5-6.2 1 ha—1) in Sugar
beet, Pivot (Imazethapyr) (0.5-1 1 ha—1) in alfalfa, Roundup (Glyphosate) (2—4 lha—1) in vineyard and orchards.
As for uncultivated and weedy plots, it is highly recommended to apply Roundup (Glyphosate) (3—6 1 ha—1),
which destroys Ambrosia and then the sprouting seldom appear (Khubutia and Tsivilashvili 2009; Tsivilashvili et
al. 2010).

Giant Ragweed — Ambrosia trifida L. Morphological and biological characteristics: Ambrosia trifida is
an annual spring weed plant. It has a 2-2.5m — high stem and branches. It starts to sprout at the end of April or in
the first half of May, flowering in June, plant starts growing in July, gives seeds in September and starts to wither.
One sample produces a few thousands of seeds.

Plant spread: Origin of Ambrosia trifida is North America, but it is also widely spread in Europe, Asia,
North, and Central America. In Georgia, the weed is common in Abkhazia. Ambrosia trifida is proliferating with
the help of seeds but also by means of waste materials, hay, transport, rivers, channels, valleys, and wind.

Crops Damaged: Ambrosia trifida damages spring grain cultures, hoeing cultures, feeding grass, vegetable
gardens, backyards, and orchards.

Damaging effect: The weed develops large size upper parts and thus creates shadows, which hinder the
growth and development of cultural plants. It particularly damages spring crops. As for winter crops, they are less
damaged because grass is already high and strong before weed sprouts, so they are more resistance to weed
development. So, it has less negative effect. Ambrosia trifida with its well-developed branches and broad leaves
not only oppressing the development of cultural species but also consumes large amount of water and nutritious
substances from the soil, and hinder the growth and development of plants. The coarse upper parts of the weed are
also a problem for field crop-gathering machines (combines).

Control measures: In the process of elaborating effective ways to fight against Ambrosia trifida, it is
recommended to carry out the measures which were applied in the fight against Ambrosia artemisiifolia.
Ambrosia trifida starts maturing process earlier and it may coincide with the ripening process of cultural plant
which increases the level of weeding. In this case, the priority is given to uncultivated field plots and to weeding
of the plants. Ambrosia trifida is more vulnerable to herbicide treatment than Ambrosia artemisiifolia because
Ambrosia trifida grows more in the lowlands, on the banks of rivers, ditches, irrigation channels, and deep river
valleys. Therefore, it is advisable to maintain a strict control over those places, and in case of appearance of
Ambrosia trifida samples, it should be removed and burnt to prevent the risk of its spread in other places.

Russian Knapweed — Acroptilon repens DC. Morphological and Biological characteristics: Acroptilon
repens is characterized with strongly developed root system and small root sucker. Main root goes deep into the
ground for 5-16 m. The stem has upright position 20-40 cm high. The plant is seedy and comes down easily.
When the seed of Acroptilon repens is found in soil, it is proliferating mainly by vegetatively, the seed maintains
ability to emerge and sprout for three to four years. Acroptilon repens is a light —lover plant, it does not produce
any seeds if it develops under shade, and its roots also grow more slowly.

Spread of the plant: The motherland of Acroptilon repens is Central Asia, it is spread in Europe, Asia,
America, and in Australia. In Georgia, it is found in Kaspi and Marneuli regions, and in the city Thilisi. In nine
populated regions of Georgia, the weed is extended on 139.9 ha. Acroptilon repens is proliferated together with its
seed material, also by its seed and root-stuckers. Priority is given to prolifiration with the help of seeds which are
found in grain, wheat, flax seeds and another plants seeds, also in transportation and other places. The seed is
transmitted with the help of grain crops and seeds of feeding grasses.

Crops damaged: Acroptilon is found in big quantities and damages all crops with weeds, it is found in
gardens, vineyards, meadows, pastures, feeding grass plots; also it grows in irrigation channels, and along the
roads. Acroptilon can be distinguished among other weeds by its particularly damaging capacity, and it is very
difficult to fight against the weed. The weed’s roots go deep into the soil for about 5-16 m, it consumes large
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amount of moisture and feeding substances. In the result, the soil becomes dry and depleted, and in many cases,
cultivated plant dies. The weed consumes from the soil twice or sometimes fivetimes more feeding substances
from the soil than wheat. According to the existed data, if 2025 stem grows on 1m?, the amount of crop reduces
by 40-60%. And in case this number increases, the crop/plants are totally perished. This grass has also bad
allelopathic action. In particular, the toxic substances discharged by the seed, negatively influences on the
development of cultural crops. Acroptilon has a sour taste, and when the weed seeds are found in green mass, it
gives it a very unpleasant taste, thus reducing the quality of hay.

Control measures: Particular attention should be paid to observation of quarantine measures. The main
purpose of agro-technical measures is to damage the weed roots and eradiate them.

Chemical control: Out of new assortment of herbicides, it is recommended to apply Roundup (Glyphosate)
(2-4 1 ha—1) to fight against the weed—Acroptilon. Soil tillage can be conducted not earlier than two to three
weeks after spraying weeds with the chemical substance.

It is also effective to apply Arsenal (Imazapyr) (2 1 ha—1), in grain crops use of Lontrel (Clopyralid) (0.6 |
ha—1), and Basta (Glufosinate-ammonium) (4-5 1 ha—1). Application of herbicides gives opportunity to reduce the
number of cultivation. The expenditure of herbicides can be reduced in case the plots are cultivated in parts,
according to the places of weed emergence. This approach is justified from both — ecological and economical
points of view.

Biological control: Some researchers, e.g., Ivannikov (Buachidze et al. 2003) consider it appropriate to use
Euribia maura Frflil. and E. kasachstanica V. Richter, also bud maggot Dasyneura sp., mite- Eryophyes sp., They
damage the upper parts of the weed, also nematode —Anguina pacridis Kir destroys root system of the weed. It is
possible to eliminate Acroptilon with the help of proper combination of agro-technical, chemical and other means
of treatment, applying minimal expenditures, within limited time frame.

Cenchrus pauciflorus Benth. Family: Poaceae (Graminacane). Morphological and Biological
Characteristics: Cenchrus which has sparse leaves is an annual grass plant: Its height is 20-120 cm with straight
stalk/stem which is widely widened at its bottom and makes roots at its knee. The leaves of the plant are 2.5-5
mm wide, smooth, narrow and lined, rolled and pointed at the end. The leaves of a young plant are soft and elastic
but it becomes coarse later. The flowers are intermittent, each cluster contains 8-10 spikelets, developed
separately, or a few of them simultaneously. When ripened, spikelets on short twigs fall. The fruit is thorny with
two flowers; spikelet is 8-9 cm long and 5-6 cm wide. The scale of spikelet is yellowish green color, coarse,
covered with penicillus. Multiple, seated broadly at the bottom of spike. The fruit is a grain type, usually in one
glume there are two grains, rarely, there is one or three fruits. They are covered with oblong, egg-shaped scale,
with pointed grain peel. The grain is a colorless, light brownish, smooth and has an oval shape with a small black
bot hillum at the top. The length of the grain is 2.1-3.5mm, and width 1-1.4. The grain is germinated in spike.
The roots of the plant are brush-like and thinly rooted. It is propagated with seeds. One plant produces about 3000
seeds. Its new growing is very much like bristle-grass (Setaria verticillata), /millet (Setaria italica), but after
careful observation, one could easily detect the difference between them.

Spread of weed: The motherland of Cenchrus is North America. It is also spread in Europe — Ukraine and
Moldova, in Asia — India; America — USA, Argentina, Bolivia, Brazil, Chile, Columbia, Cuba, Honduras, Mexico,
Paraguay, Peru, Uruguay, South African countries, and Australia. The thorny fruit of Cenchrus easily sticks to
rubber, cloth, and other soft materials, such as wool, animal’s hide, which helps the plant to spread intensively in
new places. It is also propagated with seeds material. Cenchrus can weed different crops and natural pastures.
Nearly, all crops can be weeded by Cenchrus, also, orchards, pastures, and vegetable gardens; it can be seen along
the roads, irrigation channels, and lakes, as well as in other agricultural plots.

Harmfulness: Cenchrus may have different harmful affect on different crops and the level of damage
depends on the following: competitiveness of the culture, dates of sprouting of cultivated plant and of Cenchrus,
on how much the plot is weeded with its seeds, and some other factors. For example, the existence of 10 plants in
cornfield reduces corn crop by 4.1-6.4%. On the plot densely planted, Cenchrus fails to flourish, it is not well
developed in height in comparison with other plants. Its progress is halted by autumn wheat and is less spread in
the area planted with crops. But in different plots with cultures, such as, orchards, pastures, and vineyards, — its
density is about 200 per square meter. This indicates to the fact that it grows well in such conditions. Each plant
develops 2000-3000 seeds. But in uncultivated areas, Cenchrus is poorly spread; also, its growth is slow and
gives only 10-15 seeds. Cenchrus not only reduces crop and prevents normal development of crops, but its thorny
fruit also deteriorates the quality of wool, damages animals’ skin. Besides, it is very dangerous when it is found in
human body, as it may cause swelling in the mouth, ulcer, festering sore, destruction of digestion; finally, thorny
look of the plant creates unfavorable environment for humans.
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Control Measures: It is necessary to strictly follow the measures of quarantine to fight effectively against
spread of Cenchrus. Particular attention should be paid to agricultural product, seeds, cultures, and other product
imported from abroad and their cleanness should be carefully examined. In case small, separate germinating spots
of Cenchrus are identified, and they should be addressed immediately by means of soil treatment and purposeful
measures to eliminate the damage incurred by the spread of weed. The existed seeds should be stimulated to grow
and as soon as they appear on the surface, strict measures should be taken to get rid of weeds. The farmlands
heavily damaged by Cenchrus should undergo through 3—4 cultivation with Roundup (Glyphosate) included in the
system of treatment (1.5-3.0 kg ha—1) according to active substance. Among the present assortment of treatments,
besides Roundup (Glyphosate), Dual (S-metolachlor), and others should be applied.

Toothed Spurge — Euphorbia dentata Michx. Morphological and Biological Characteristics: Euphorbia
dentata is an annual weed plant and its height is 30—60 cm. Its stem is straight, branched, and hairy. Its leaves are
oblong and have a form of ellipses and are covered with white penicillus. Leaves are pointed at the end, but their
edges are jagged. They are placed symmetrically on the right and on the left sides of the stem. The flowers are
located at the top of the stem; white color flowers are wrapped in a oblong flowery buds which is five-time longer.
The fruit is like hazelnut, it is smooth, 5 mm in diameter. The seed is 2.5-3 mm in length, a bit puffed up, with
small eggshaped adding. It is of light-yellow color and blossoms from June to October. Euphorbia dentata is one
of the most dangerous weeds and is considered to be under quarantine.

Spread of weed: Euphorbia dentata is spread in Europe (Ukraine, Russia), North America (United States). It
is propagated with seeds. In weeded cultures and pastures. Euphorbia dentata invades farmlands, cornfields, virgin
lands, and uncultivated lands.

Control measures: It is necessary to strictly follow the rules of quarantine and examine the seeds imported
from abroad on cleanness. For this purpose, the imported material should go through laboratory expertise to reveal
the seeds of Euphorbia dentata.

Carolina Horsenettle — Solanum carolinense L. Morphological and biological characteristics: Solanum
carolinense is a perennial root weed plant with a straight 30—120 cm stem. It bears a round berry fruit of yellow or
orange color, which has a smooth surface and is 1.5-2 cm in diameter. Each berry contains from 40 to 60 seeds.
Vertical roots go 2 cm deep into the soil, and system of horizontal roots is spread around 15-45 cm deep in the
ground. Root system is characterized by high level of vegetation. Solanum carolinense is a drought tolerable plant
and has a short vegetation period. It needs only 60—70 days — from the period when first sprouts appear — to the
fruit bearing.

Spread of the plant: The plant is widespread in the United States. In Georgia, it can be found in Abkhazia
(Gali), Adjara (Kobuleti), Zugdidi, Ozurgeti, and Khoni regions. The plant is often spread in orchards, pastures,
and grasslands, and also, it can be found in uncultivated lands — not used for agriculture. It adapts with nearly all
types of soils, but it grows better in sandy, friable, loose, clay, and dry soils.

Harmfulness: Solanum carolinense is a very dangerous plant. When grown among compact grown plants, it
can extrude other plants and significantly reduce crop yield. For example, when weeds spread in tea plantations,
the quantity and quality of tea harvest reduce. When the weed is present in tea plantation, its thorns injure hands
of the workers while collecting tea; and in the result, dangerous cuts, scratches, and inflammatory processes
develop in damaged places. The cattle never eat Solanum carolinense. It is not used as silage because it
deteriorates the quality of cattle food. The weed is also a focus of tomato virus disease spread.

Control measures: Once established, it is difficult to fight against the spread of this weed. Therefore, it is
necessary to strictly follow the measures of prevention and quarantine taken against this weed. The application of
agro-technique measures against the weed is also least effective. In the period of vegetation, to mow
systematically is necessary to weaken its root system and reduces the accumulation of feeding substances in root
system. When the source of weeds is found on the processed plot, it is advisable to use 2,4-D with 0.5-3.5 | ha—1
with vegetated plants which are in 2—4 real leaf phase and to apply 1.5-3.6 1 ha—1 with Roundup (Glyphosate)
spending norm before first sprouts appear.

On the smaller territories on which weed is grown compact, it is advisable to root up weeds from 40 to 50
cm depth. The dug-up weeds should be burnt in pits in the same area to limit accidental spread to new areas; and
the area infested should be treated with herbicides. The pits where the weeds were burned should not be filled
with earth.

References
1. K. Buachidze, A. Buachidze, T. Tabatadze. 2003. Quarantine Weeds and their Control. Thilisi. 245 p.
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The future belongs to genetically modified organisms
Tsotne Samadashvili - Doctor of agricultural sciences, professor
Key words: biotechnology, genetically modified organisms, biodiversity, climate change, safety.
Abstract

In agriculture, only genetically modified plants have reached the stage of commercial use. By introducing
into the plants' heredity apparatus of artificially constructed genes or genes belonging to other organisms , are
received the cultures that:

- are resistant to viruses and agricultural wreckers;

- are characterized with high productivity;

- are steadier in comparison with the unmodified ones;

- are easily processed;

- are stored longer;

- are less demanding for fertilizers and pesticides;

- are enriched with certain nutrients;

- have better taste, etc.

Achievements of genetically modified plants, give us the right to assume that the work in this direction in

the future is necessary and obligatory because it will bring a lot of benefit to mankind.
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Biochemical properties of promising corn crops

Aleksandre Aphakidze - Master student
Georgian Technical University

Key words: oily crops, corn, cereals, flour, corn kernels, germ, oil, hybrid, production mixture.

Abstract

The paper examines cultivated corn and seeds of modern hybrids in Georgia. Studies show that there are no
significant differences in the chemical composition of hybrids, which is fundamental to the development of
embryo separation technology. Corn grain samples in hybrid production mix meet standard requirements and
belongs to the second class in quality.
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Citrus (Citrus) - a special group of flora, with certain guarantees of food and
medical safety

Zurab Bukia - Academic Doctor of Agricultural Science
Key words: flora, citrus fruits, selection, medical effect, food safety

Abstract

In reviewing citrus as a special group of flora, we have focused on the role and importance of
these interesting plants for the floristic landscape of our subtropics. Their special role for food and medical safety
is discussed in the light of modern living needs.

Against the background of advanced agro-technology, the high economic effect of them, we think, does not
need to be substantiated.

From a medical point of view, the successful use of their raw materials and products is being considered by the
World Health Organization with particular attention to the use of herbal remedies.

Active production of methodical selection of these crops guarantees the maximum detection of the named
characteristics.

preservation and increasing their role with practical activities firstly methodological selection)will have a
positive impact on solving ecological problems.
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Pompelmus -Citrus Grandis Osb. Fertility level and its importance in citrus form
production and selection

Zurab Bukia - Academic Doctor of Agriculture
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Abstract

The paper discusses The level of fertility and importance Pompelmus-Citrus Grandis Osb. in the forming and
selection of citrus fruits. The fertility of the pollen grains of this father fertilizer increases the germination
percentage of fruits and seeds, which is a great fact to consider.

In general, the direct correlation between the degree of fertility of the father component and the rate of seed

germination in the fruit is one of the powerful levers for managing the production of citrus forms.

It was found that fertility rate of Pompelmus -Citrus Grandis Osb is high (lagging behind Citrus Ishangensis
Swingle) and its involvement in hybridization is important.

29



36535¢0B3BLIb0BMBS s BmMmmberols- Citrus Sinensis (L.) Osb. m®o xodol
9Ll 356599EMIBOL (33¢0Egds Fgxr35MYdOL 3MTd0BsE09d0L Jobgwgzom

D50 89305 -LemgEol dgmOHBIMBOL 535©JIOMHO EMIGHMOO,
Bt 39009 -Lmzwol IgMOHBEIMBdOL 53507F0IMO EMIGHMMO

153356dm BoBY3900: BNOMNMbowo, Bgx35Md,30mB0B65305,300MOEIEO MYLEPO, 30Ew0gddGOMBOS

M9BIMSG0

B596mddo dm399v0s LEdMMYBBO 0dob Gqlobgd, M. IM535¢BIBLILOBMDS T30 BM GBS sbowo
1Mool s x0dgdol dgboddbgans. Jolo IO HMEWO  FOGHOMLMZsbms LYwgd30sdo gobbowrmwos dMs-

390 53GMOMOL YN0 S 305dEH03ME0 F9Ja900L 353bMmdOL BMEDY;
bsBolidweos 3593390056900l dqlisdhbgzo 493wgbs mglicrols slisby. 60sbMdE0Z305 saMgmzg dgx3e-

900l 300806530580 31839 MLob g59mYygbgdom BsbslEbgdOL MoMmEIbmdOL JoBMmW.S.

90009005 030l Jglobgdsi, OB 3m0gddMH0Mbos s TsEHIB0M0 BsBILEHYIOL HoMmBMmBIMds d9bg@0-
39960 BoJGHMOM05. 5ba9M0LYsLOFIZ0 Bogd@os 0loE, HMI BMGMbEOL MglEol 356M53xGMJd0L 33E0MIds TJX3o-
M9d0L  3m330b530gd0l  Bobg30m  ITMIOEIOME0s Q3MGIM  RodBHMERDY, X 39MJOOLEM30L  FIMDYLS

§9300b LfimMo dgmhg3oLs s 9Ju3gM0dgbEsGMMmOL 335¢058035(305DY..

BOOHMbEol Mglerolsmgzol, 0bgzg OMMOE F0GMMLMZBMs bbgs LobgMdIdOL MglErgdoLsm3z0l
©530b5l050YdYE0S  FM535eRIBILILOSBMDI(3t0gTIMOMB0S). BMOMMbEOL mglengddo Bsbslivbgdol
5096M0ds I9gHygmdL O BoMRYWGIF0 - GMNO0IL 90590Y.DMAXIO, JobO MoMmEY6MdS MBOH™M O
BoMAgdd03 IgMYgmdL s 503l 12-13-U. 3bmdoo Lyergdzombg®o- b.0. Jsolveadg(1961) mmomgdl,
6™ dgloderms domds M3MmEbmdsd 20-bog dosfoml. 5ol dmbsgdgdo, HMIEgdoa Mm0mYdgd 0dsbY,
03 Bsbslisbgdol HoEbgzol 35MH0Mgds Fgliadergdgeros 9Mmo s 08539 839bsGol Boymxnqddos. gl Bod@o
0059 905603693l M3 ©T53HJO0MO  Bobolobgdol BMOT0MYdS 296903 MNMO0  BodBHMMGIOL  FIMIS,
©59M30009005 M9 BogdEHMMYdDY3. 93 LOZ0MBYBY WOEBHIMSEIMST0 SHOMS bbgoalibgomdss.

L530mbbg YHBOOL 2o8MmmMgdsl Bo3dom BboL olEGMMos 59d3L. 3bmdowmo dg3bogmol- LEG®LdIMGOYGMOL
(,Strasburger, 1878) 500 b6939wsm@o Bsbslisbgdol gobgzome@gds ofjygds bogm@EHol 3oM3z9wlboagy
59 g3obOL S OELBL Mdgegds.

bma0ghmo 933193500 bmE3gmlosh 5©396@GWMm0 Bsbslisbgdol gob30maMgdsl Bogym@Gol dmligg—
6900l boba®mdw03mdsl M353006M90L, MMIGOE  GHMOBRMMO0sGSLOM30L, A9bsYMB0gMgdol F9dma,
3039 gds 2-4 33060L 456Togermdsdo(Osawa,1912);

Lo0bEYMLE FMBEBOYOL 2odmd350L 3BMdOWO Lyargzomby®o- &.co. s9x8MmM0s(1943,1951) o
BmEgws®eo  Bsbolbgdol Fo@mdmdmdol gMm-ghom JobgBos m3wol  33903EbYIXOMIOL  Fobosym—
33096M900L 35F05649MH9dsL. gl 3OMEgLO boba®Aw0g0s.

LEAHOLOMOYgOO(,Strasburger,1878) 0dsliog 50b0dbsgl, MM 30MEHMLMZ6gd0 Aobsgmz0gMads bgds
©59(%39630056 4 330600 A5L3eol 909y,

0.0. 35Lo3M35(1961) 30EMMLM3zbIdT0 B3I Ye0 BobolEHYOOL FoMBMTMBSL v)35380MGOL 9.§.
BB GHMO 2obogmxz09MH g3l . 02039 93BMOMO 593303908, MM 3mw09gddMHOoMbos 0GHMMLMZD d3gbo—
99030 956l MgLEgdOL MMdOL FoFEO0MYOSL s 0f3938 MoMdOL F3MYM 30HMBYOME Tgargdol
35L3039MOMOOL 5T5MEYOSL.

0.0. ®™dYMH0dy(1970) 50bodbogl, MHMI mv) 50Oy b3(I06XM369d0LsMZ0L TobILOSMYdJEO
96535¢Bsb5Lb0sbMds 003w dMEs 3006MH0EO0HE05d0 WsMYmBom dmMm3egbs, sbers ol oly, HmymO3
B306msb, 5939 LsBWZMYIMYM, EFbMdOWOs, BMAMOE MIBoIZbgwmzsbgbo Imzwgbs ©s Y™
L53AZESE O MOHOY0bI G FgMmEL -1gEgJ300LIMZ0L BsFoMM Lofigolo Fsbogrols Jobowgds.

30



@OoBIMGHMMSd0 5M0oL (36Mmdgd0 0dol Tglobgdsis, MMI FmOMMboedo Bsbsliobgdol Lsdrserm
50096M0ds, IM535Herosbo Imbs3999300 d9500y9bL 4,5-U;

LooOL dobgz00 BsBsLOBYdO ALBZOW0s 96 OEO. ML BsBLIBYdO Bodwmsgrm BmIobsbo,
35350900 o do0sb 35¢eMgdo (0¥ Fomo M3MEIbMds Mglerdo B93M0s); Mgberdo Rsbsbiobgdol
50096m00L JglHogerobsls doseBg dbgE0s 35@BH9MS @S do0sh 35BoMms BobolobgdOl goblsbL3z®ms. gl
»RO® dbgeros 35306, HM35 MLEdO FodMITMSE0.

Md093dBH0 @5 9900mO0.  IgLolffoges 030090 BmGmmberol- Citrus Sinensis (L.) Osb . m®o
x0030L(350¢0bo, Bsbgmwo 1) mgbergdo. §3Jmbs Fgx35M9d0L Lbsdo  3mIdObsEos: 3sdewobo X
Albeoligd®o  3md3gednlo, Bsbgmwo 1 X sbsbgmwo 1 @s sbslgmwo 1 X dbberobgdm®o
30039 dMLo;

Bobolobgdols MoMm©gbmdol goblsBmzMolsls 30Ygbgdom sbogsdmmadmwo mMglergdol gomoggdsl
39GM0L x5990DY -25- 30 3MoMLOL 306MdYdT0. MILEgdL Fobslfo® 353E0EOM oG Mb98 356U.
LY 3093590 BBLEHBYdS© ,,00965(9309d0™ MgLEgdL, 2-3 EEOL Fogwrol 899I, SOIOWS©
30300EOM. 33930L5L 35003960 Bsbslobgdols LogMomm Momgbmdsl s Fow3g MoEbal oo
(BUb300), LTI S 35BG9MS BabolisbgdoLsl.

300600EWO MILEGOIOL 3oM53gEHMIOL(LOMAAY, Loobg) s TsLol ZLBOIMEZEOM PobmToms s
sfmboon.

390002900 ©5 23bbogrgs.  36MdOos, OHMI BMOMNMbIWL  F0GHOWMLMZBMS  bbgsslbgs xodol
933600 5933900569005l 360d3bgem3gbs 933wds MYLEGOOL BMTs, Tobs s BMOTs. 033CYdS
336M9m39 Bobolobgdoll Mom©gbmdsis. B39 d0ge BoGo®mgdmewo 33939008 dmbs3gdgdol sbsgroBolsls
300MYHOOM ©F59339M056909wMs 2o3egbol gliobgdsg mgligrols Aslisdys.

©05359(3%)396056909005 MO0 3030l gogergbols Tgbfagesd mgligrols Jslsbyg 3boym, MM GmEMoMboen
350¢oboly s 9bsbgero 1 -0l Mgbergdol AibgzoE s LsdMowm GMsd30sdo (Bsmo 3mI3gedmlom
©59%396M056900L5L) BsbolobgdOl Mom©gbmds Fglsdhbgzo dgE0s, 30000 BFMMMMbEOm ©IGZIOO—
26900LsbL (bGoro 1).

ReOmmbeob- Citrus Sinensis (L.) Osb. Bmp09600 x0dol 300600 0glergdol dsbslinsmgdegdo

3bdool

d9x356090005 | mgLEgdol | 9o bogmaydo | ;mgligols 0gberols 0gbeol | Bsbslabgdols
33306530900 | BMSJ309%0 | m9gLEnol Loaobg,bd | Loa®dg,d | {imbs, LMo m

Lodmoem ay 5096Mdy,

50Mq96MdY, 3OO

)
350¢oboX abbgowo 4,0 0,6 13 282,0 5,0
abolgdm®mo | Lodswm 3,0 0,4 11 189,0 3,0
30839860 | FaGowo 3,0 0,2 1,0 105,0 2,0
5bsbgemo 1 X | dbbgoero 6,0 0,7 14 200,0 4,0
moel |woen 8|1 me

fi3g®oo ’ ’ ’ ' ’

5Bsbgewo 1X | dbbgoero 3,0 0,5 13 131,0 2,0
abeolgdm®o | Lodswm 3,0 0,4 12 100,0 2,0
300393960 | BaBowo 3,0 0,3 1,0 56,0 1,0

d9LsdEms 3035609 M®, MHMI 3339 dMNBo0  EZIM05BIOOLLL  gobogmaz0gMgdol 3Mm3gLol
393056996905  F9oMgdom  IM3wgs, 30O TgX3956Mgdsdo  BMOMMbEol  IFBHZMOL  A5dMmygbgdolisl.
99b3960896@0 Bomgar Fo®mBmEaqbsl 0dwg3s sBsEZYIM069dWOL 4930 gb5BY Mglicngdols Asboby s
099330 BBsLEBYIOL MoMEYbMBdSBY. F3Br0wo Mglergdo, MM Halo, 9O - MORBILIbOSBOS.

31



3336900:

1.gmOmnmberob- Citrus Sinensis (L.) Osb. oglierols 36035¢0BsBslobosbmds 3dwragdo domemyo®o
9m3gbss s dobo 493mygbgdols 0s35BMbo doeEby OEOS;

2.90L0 gom3z5e0fj0bgds 593093 g0s BMODMbEOL Lobgmdol BywrgdEoolsm3zol. 3mEogddMHombos
1391 YIYI0s BYErgd300LsmM30L BoFoMm bsfgolo dsboerols dgddbols, sbowro x0d9gdobs s FMMAGdOL
399myg3960L Logddgdo.
3. 3m09306H0Mmbos 5 s353HJO00 BBsLobYdOL Fo®BMmIMds 39693H03M0 BodBHME0s. 562560~
15H930 BogBH0S LG, M FMOMMbEOL MYLEPOL 3565FxEBHMIOOL 33P0 gds TgX356MgdoL 3MIdObs30—
900l dobg30m  HIMI0IOM0S FSMGIM BoJEBHMMYdDY, TgX35M9d0LIMZ0L FAMdG™mS yz0¢0l
LHmOo 9g0Bg39Ls s 9Ju3gMH0aIBESGMOMOL 335¢058035(305DY.

@OGIOHGOS
1.6m@s6 39M0dg, BOd 3309- GmOmmbeol(Citrus Sinensis(L.)Osh.) L3mbEbM@mo ©s 0bmizomg—
00 3993H530S O 93MIMOBMEMY05.- 5dMI390EMdS ,,dMms MM 39e0ol bobgwdfonm wboggdlo—
3930, §.000090,2009 (gero.-2713.
2. Maiicypanze H. M. —PocT mooBIX U HYIEIUISIPHBIX 3apOABIIIeH anelbCcruHa.-,, Arpoouonorus,1961 rog N2;
3.9.855356000030¢00.- 30GHOMLMZBMS 06GHIBLOMEO S3MMEHJJbMEMY0s,85000990,2006.-2603..

Multiplicity and Changing of seed parameters of two varieties of the orange—
Citrus Sinensis (L.) Osb.according to crossbreeding combinations

Zurab Bukia - Academic Doctor of Agriculture,
Nodar Beridze - Academic Doctor of Agriculture
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Abstract

The paper provides justifications that multiplicity of embryo is a powerful lever for creating new forms and
varieties. Its positive role in the selection of citrus fruits is discussed in the light of the familiarity of the
theoretical and practical results of many authors;

The study highlights the noticeable effect of the pollinator on the seed mass. It is also noteworthy that the
number of embryos used in combination with Pompelmus increased.

It is also indicated that polyembryonia and the origin of additional embryos is a genetic factor. It is also a fact
that the change in the parameters of the orange seed according to the crossbreeding combinations depends on the
environmental factors, the correct selection of the parent pair for crossbreeding and the qualification of the
experimenter.
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Importance Feichoa — Feichoa Seloviana Berg., in Medicine and Ways selection of
the Culture

Zurab Bukia -Academic Doctor of Agriculture,
Tsitsino Atamashvili-Scientist,
Nunu Gogia — Scientist

Key words: feijoa, fruit, medicine, selection

Abstract
Review refers to the original representative of our subtropics- Feichoa -Feichoa Seloviana Berg. The fact of
medical value against the background of the original organoleptics of its fruit is emphasized. In addition to food,
selection paths have been set for the widespread use of this culture from a medical point of view.The biochemical
characteristics of the fruit prove its great importance in medicine - in the treatment and prevention of a number of
diseases.
The theoretical material and gene pool obtained as a result of the work produced by a number of scientific
organizations are, we think, a good guide for the widespread dissemination of this culture.
The paper also points out that the degree of acclimatization and naturalization of culture allows us to
successfully solve the task in our subtropics.
The expansion of plant plantations will increase its role in the protection of human health.
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Study of relative drought resistance of Georgian grape varieties using leaf
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Abstract

In the presented work, it is shown that the fluorescence characteristics of the leaves of different varieties of
vines - intensity of electron transport between photosystems - ETR and variable fluorescence - Fv can be used to
determine the relative drought resistance of vines.

According to relative drought resistance, Georgian varieties are classified as follows: Chinuri, RKatsiteli,
Mtsvane Kakhuri, Goruli mtsvane, Kisi, Tsitska, Tsolikouri. Varieties with red grapes: Tavkveri, Saferavi,
Chkhaveri, Alexandrouli, Ojaleshi, Otkhanuri Safere.
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Abstract

Thermal processes play an extremely important role in the formation of quality indicators of green tea (color,
aroma, taste). The main technological process is fixation, which can be carried out by various methods: roasting,
steaming, moist hot air and electrophysical methods.

The authors have developed a new generation energy-saving innovative technological device for fixing tea
leaves, in which thermal energy produced by induction is used as an energy source (invention # AP 2021 15792,
19. 05. 2022), which significantly increases the speed of energy conversion and the intensity of thermal energy
use.

The research results of the experimental device and the technological process are discussed in the paper. The
electric energy consumption of the innovative device is 0.2-0.3 kW per unit of finished tea. h/kg, which is
significantly less compared to the characteristics of existing devices. As a result of the intensification of the
fixation process and the combination of steam and hot air generated in the device, the organoleptic and chemical
indicators of green tea are improved.
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Results of the study of radionuclides in citrus fruits common in the coastal
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Abstract

The growing chemicalization of agriculture leads to an increase in the use of fertilizers enriched with natural
radionuclides, which is due to the fact that some types of mining raw materials used in the production of mineral
fertilizers (primarily phosphate) are enriched in 238U, 22Th. and their decay products. Radionuclides entering the
soil with fertilizers are first concentrated in the upper 0-20 cm soil layer and then begin to migrate. The
movement of radionuclides in the soil leads to a proportional movement of radioactive substances in the root layer
of plants. The accumulation and distribution of radionuclides in soil largely depends on the type of soil, its
individual properties (moisture, chemical and mechanical composition) and the diversity of vegetation.
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The content of radionuclides in citrus fruits, common in the coastal subtropical zone of Adjara, was
studied. In particular, the village of Khelvachauri municipality. Samples of citrus fruits (Iemon, tangerine, orange)
were taken from citrus plantations in Akhalsofel, Gonio and Gukhtauri for analysis and determination of the
content of Sr-90 and Cs-137 radionuclides in them. The strontium-90 radionuclide accumulates in plants from
contaminated soil, then enters the human body and other vertebrates through the food chain, where it accumulates
mainly in the bones. The radionuclide cesium-137 enters living organisms mainly through the respiratory and
digestive organs.

The determination of the content of radionuclides in citrus fruits was carried out by an instrumental method
on a multichannel alpha- and gamma-spectrometric analyzer of the CANBERRA company.

As a result of the research, it was found that the content of cesium 137 and strontium 90 radionuclides in
citrus fruits (lemon, orange, tangerine) in the villages of the Khelvachauri municipality (Akhalsofeli, Gotrauri,
Gonio) does not exceed the permissible limit. Based on the results of the study of citrus radionuclides, we can say
that in the villages of the Khelvachauri municipality studied by us (Akhalsofeli, Govtrauri, Gonio), the content of
cesium 137 and strontium 90 radionuclides in citrus fruits does not exceed the maximum allowable norm.
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Key words: binary tariff, per hectare rate, irrigation water supply, per cubic meter rate, conditionally-variable
operating costs, conditionally-fixed operating costs.

Abstract

Determining the tariff for irrigation water supply is not only an economic task, but also a socio-political one.
In those countries where the culture of water accounting is low and, accordingly, the principles of modern
management do not work, water management organizations do not receive the necessary income from water
distribution to cover the financial costs of operating ameliorative systems. In the irrigation conditions of Georgia,
where, depending on the climatic conditions of the year, the need for irrigation water is unstable, the factor of
reliable financing of operational work is of fundamental importance. This problem can be solved by introducing a
binary tariff into the irrigation water billing practice, which is a modification of the tariff formed on the basis of
calculating the cost of irrigation water supply. The tariff consists of per hectare (per 1 hectare of irrigated area)
and per cubic meter (per 1 m: of supplied water) rates.

Differentiated according to natural and climatic conditions and the level of capital equipment of reclamation
systems, tariffs for irrigation water supply services significantly exceed the current unified tariff for Georgia. A
significant increase in tariffs will provide an opportunity for water management organizations to carry out full-
fledged production of maintenance work, significantly increase the reliability of the operation of reclamation
systems and, accordingly, the reliability of irrigation water supply.
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Influence of acid reaction of the soil area on the physico-chemical processes in the
soil. Input of increased amounts of lime into acid soils for chemical soil modification.

David Gubeladze—GTU Full Professor, Doctor of Technical Sciences,
Olga Kharaishvili-GTU Associate Professor, Doctor of Agricultural Sciences,
Shota Shamatava— Master student

Key words: Soil. Acidity. Fertilizers. Agricultural crops. Determination of the need for soil liming.

Abstract

Relevant amount of water with limited water capacity is sufficient to dissolve the salts present in the soil. But
dissolving salts in the soil does not happen immediately, because the salt crystals are closely related to the
insoluble parts of the soil, so to dissolve them we had to leave the given water in the soil for a few days and then
remove it. With regard to the amount of water required to remove the solution obtained, it was equal to the
amount of solution.

As a result of the experiment, we obtained that the minimum norm of wahout is equal to twice value of limited
water capacityof the soil. We know that the water given for washout moves unequally in the soil and we receive
unevenly washout soil, so water given once is not enough to drain the solution, so the washing norm was
increased and the washing was carried out by giving water in several portions.

In the village of Mukhuri, Chkhorotsku Municipality, we had to determine 1. The amount of water needed to
dissolve the salts in the soil 2. Calculate the amount of water needed to expel the solution, for which we
determined the amount of moisture actually present, the volume mass of soil and limited water capacity of soil
with monoliths.
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mcenareTa dacva
Plant protection

Go®OYLmgsbms goHmsmgn®st Dialeurodes citri (Ashmead ) (Insecta:
Hemiptera: Aleyrodidae) domgmgog®o gmb@dmarols 3g60li3gjdoggdo
boJs@mnggmml bydd®m3ogge bmbsdo

31}3 g{bga@o-lmcggmh d999Mbgmdols 3936090 gdsms ©mJGmeo,
@53b0M0 3905dg-d0meEma 00l o3ogdogdo PmJGm@o,

bogs 29bmadg-dsgolEmo,
goES EEMED0JG-b5 3o ogM0

boggobdm Lodyggdo: gOmsngmes, dsmmygbo, 3o@msbodmowo, dogbgmds.

0989058 0:

bodBmdo  gbgds Lods®mggerml  bydbd@mdogge  bmbsdo s@bodbygemo  dogbgdemol, g@mongm@sls
393039 gdols o gobgoms®gdols domenmaoyn®o gmbd@dmaols 39ML3gddoggdl, ol Fobsomdwgy dmJdgwo
3omobo@o IFgdhgoobs o Lmgmgsbo dJog@mmm@ysbobdgdols Lobgmdgdl s dom mogolgdydgdgdl.

JgLogoseo:

3oAOYLmgsbms gomsmgm@s, Dialeurodes citri (Ashmead), spegye Fergddo omgengdbmos
9JOOM-g00  439e0obg oo dogbgmdols Jmd@Gob AFgMow oA YLol bogmeagbols Fomdmgbolsmgols
dogals Abmgaomdo. opo owys olgmo bsdodo 3smmagbgdol a390©om Mmym@gdoEss BoMosbgdo,
B3039%0, gobagdo wo Ubg. o0go egbsia Lodod dogbgdemom omgangds obgm  Jggybgddo  Gmam—
9003 099, obpmgmo, sagodo, hobgmo, ol®sgeo, 053mbos,  Log@sbagmo,  gm@boge,
L5dgMdbgmo, 0@Gogos, Lododmggerm s Lbg..

dmogs®o bofomo:

oA PLegebms GOSN gn@s gogM (39 goyeos sbsgmgm LoJo@mggermTo, 39@dme odo—
@570, sxgbsbgmbs s bsdga®germTo (Arekan H.I., 1977) by, 1
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Lbg@omo 1. 3080 glmgsbns gOmsmgm@sl ialeurodes citri (Ashmead).  b&@slGyaro
Q}m®dgdo

@oBgOo@dyao  Imbszgdgdom  (Campbell BC, Duffus JE, Baumann P. 1993),
398039 gdgeos dg30HOYLgmdols Ggaombgddo sliggg ROMsmgm@sl 9.(. wOydaolggtag@mosbo
Lbsbgmds Dialeurodes citrifolii (Morgan).

Lobgmdol abslosmgds

bOwsldyamo gm@ds: Dialeurodes citrifolii (Morgan)-oli b@olidygao go@ds Fo®dmopagbl 35—
Fofobs 37gaL mobo mgmdo gg@ol gOmomn, GmImgdo3 BoOMMgEgds dmamgddo 3.2 33-©g.
m®0gg bJgbol bO@slOge Be@Isl ozl m@o [ygomo GOms, ©sBsGYmo mgmeo Rbgbo—
oligd@o 3gomom, ol godmi dFgOds Joowm bmaswo @sbsbgagds. @O Ydmoligg@a@mosbo
RONSMJNASL  g3bgd3ma®gdls sbobosmgdbm gmggeo g@mols dygs saomTo aodydgdbymo ydsbo,
Omdgaoi hgggmgd@og o6 osbobosmgdl oGO YLmgsbmns gGOmsmgm@sl, obggg dobo Kg@Mgdo
9RO dOFYmsw gn0bgds bb L bydomo 2.

L@ 2. Dialeurodes citrifolii (Morgan)

b0dgs: [oddmowygbl dOFYge, ganoglolgd®, JodEmosh mbogd@l, opo dig@ogowss dodoy®gdyao
gomeol Jggos dbomgl. bodggdo 3oMggmmo bbmgsbgdol dgdwgy, obgemgdgaos, ©s mgogy@o




Ly@smo 3. Dialeurodes citri (Ashmead)-ols 3o@>bo@o
3390360 30dOYLgdol  GOmsmgm@s  ©gdl  dmygomsgm  ggdol 33903kl momJdol  aarggo
bgs3000m, @3 3obolibgoggdl dob Lbgs Lobgmbdol g@momgm@slmsb by®smo 4.

Lbyg@smo 4. Dialeurodes citri (Ashmead)-ols 3390 bgdo

Lbsbogm@bme 3ogeo

BONNJN@S 0bsdn®gdl bOslOYo JoGaool ob bodgogy@ LEswosdo, hggymgdbdog Bem—
ol Jggos dbodgl. sy gobogbymbyg asdmeosh dy3Mgdo, Jo@FH-s3@0ommdo 3339 bOsLE YO
RmAdgdo. 33903brgds 3030bsmgmdl Gomemgdby ©s ohgggos 824 wmols dgdwegy, Lybmbols
damdomgmdols aomgomolifobgdom. aoybsygmezog®gogao 3390 3bowsb dbmame dsdagdo ofigggds,
dognggg 603xggoo 0fygogb 3390oL ©s 0gsdol 0@ 0dg@0sh Lobod o@ doow{gg9b bl Y
LAoswosl. bodgol Logmabmol boby@deogmds Lasdysamme 23, 30 pegs. bOsbOYmo gm@dgbdo
3m™Ebermdgh 10 g, 0ygdiEs s@ols Jmbsigdgdo GmI 27 weydwegi Joyo§ggoom. bOwsbO Yo
dogedo ©g9dl 150 dpg 33903bL. LOYmo 3Eogeo 3390 3Ebowsb bOESLOYE MMy gy gbls
41 ob 330 eydwy.

3B Ybmgbgdo [omdmowygbgb R@msmgm@sl 33960l 304800l gOm ghHo yz9e0sbg dmnsgs®d
3o@®mb 33965MgL. myd3e olbobo 0339090006 Sbggg Lbgs 9@ y@gdbya: FTyogo, dbboano, by@ds,
dOMF gyo, seoydogo ©s 5.9,
35369md5: BOMomgn@sl dogbgmds doMomso godmobs@gds I3gbs@osb wowo Gsmgbmdom
Fg960L  §ofbol  g839J@3bg. dobo 3o@ol  s3s@o@o  gobggumgbgds F9Fbogo  Hodol  dogogmoml.
©5bs®hgbo  sbosbgds  Ii3gbs@ols  ggagdHoBoyYdo  bofomgdols  godmfggyumos  gOMsmgn@sls
3odmboymay @gdoao 3mblolEgbiools 9Lz gdgbdgdby mdol Lmgmgdol wslobergdom (doGomswaswe
go3bmwoygdom-Capnodium footii ), Goiz megolmsgs byanls 9damol gmE®mLobmgbdl Lyd. 5
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Lyg@omo 5. bmgm go3bmwoyydoon (Capnodium footii )-om @obsbergdyano
3oB®gbol yerem®@o

00@@0@M0  MbBH®m@O: 30Ol ool BOMNSNGNASL  Godgbody 3oMmoboBo s IGS(3gdgE0
IVgH0 o530b6FOMEgdl. slgmgdos: 3s@MsboBmoy®o j@Msbsbs (Encarsia lahorensis Howard), &os—
ds0s (Delphastus pusillus (Lec.)-033939d> 33903bgoom dsa@ed s@lo 5@ yodmodbggs ©o©o Goi—
bmgbmdom.  33903bol  3s@sbo@o-Delphastus  catalinae  (Horn)-jsgogm@boygao  Lobgmds.
Cryptognatha flavescens Motsch., dm{omsgm-gogolgg@o 3m3Eobgmowo. sbiggg dosdsosl Lobgmods
Verania cardoni.Weise-obpmgmndo bs3mgbo Lobgmds. dm@ogds o dg3ds (1911) ©ss@gyob@®omgls
dosds00l m@o Lobgmds, Cycloneda sanguinea L. da Scymnus punctatus Melsh., slggg ds@aobyxm
doMoo, MJOmmngsms, }3o3gdo, dosbiggmgdo s m@oglgdol bmaogdhmo Lobgmds. Aleurodothrips
fasciapennis Franklin.

hggbl Bog® @obsgmgm Lods®mggmml Lyd@®mdoggeo bmbol oM glgdol dowgddo s
3obLoggm@gdom Lomdy®mgddo bbgolbgs mm3o3090bg s@0bodbs (308G YLmgobms FONsMgN@SL
33903bol 3sMsbo@gdo - Eretmocerus eremicus da Aphytis melinus-o Ly®. 3-6-7
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Lg@osmo 6. Eretmocerus eremicus Ly@smo 7. Aphytis melinus

Eretmocerus eremicus — 35(of0bs 3s@sboBo g@sbobos (1 33-0L Log@dol), dwgodo g@gdogylols
V900 @os @odmboligg@o dgxg@golbss d(gobg mgoggdoms ©s momol@odoligd®o gangsdgdom.
Lbobgenfmwgds  Eremicus-o  (o@dmpagds  @omobydosb, @o3  60dbogl  ,,60hdolgd@l™,  ©s
d0939mgbgds gm®dom Jpgo®mdom 5bFgbgdl. 3Msbobol dodMgdl  YRO™M a@dgero  gergsdgdo
sbalinomgdm  dmygomsem-Imysgolbgdm  Jggg@oammdom. Eretmocerus eremicus -o mogl gbbdol
gOmsmngn®dsl  (Homoptera: Aleyrodidae), dom dmdols Losmdygdols g@msmngndsl (Trialeurodes
vaporarium), @gdog  gemsmgndsl ( Bemisia tabaci), ggoabmolggd g@msmgmasl (Bemisia
argentifolii) s bobgdosh gamsmngn®sls (T. abutlonea).
bsbogm@Ebge (30ge00
Eretmocerus eremicus -ol 33903bo g30oms®ogds ogdowsh dgmmby ©egl (bglGo ©Om ©sdm—
30gd 05 BAgd3gas@g@sby) o J@sbobol do@@o gomoMgds MMAmAB oMy olggg dows
3oM5bo@mowo. sbars  To@mdmdboaro ds@ao  msgolo  gogdolgddo oMol s3s@o@om  gdoa@gds
RONSMgN@sl b0dgol Jggos Tbodgl o go@®@bols dsLdo 3o@ods bmdol bg@genl. 3-4 wEols
mgkgol Jgogao 35M5boFMoo  MMAMA3 3o BOMsng@n@s ofygol  oku3@gdsl  3@sbobols
do@o aodmomsgolygrgdl Lokderol dmdbgangdgan #9®Igb@gdl s 0fygdl ku3@ol  bobgg@ow
0nbog®o bbgymol bofoamgdols yansdgsl.

3Oobobol  do@Gero  googaol  bOwol bsd  LEowosl, LOge  bOsmdsdeg bio®ogds
Essbegrmgbom 12 g, bOsLOYmo  9@gdogylol  j@sbobs  3ggol  BOmsmgm@sl  g353L s
3odmols ao®gm. 3@sbobols dodMgdoi oliggg oboyy®gdgb BOMoMgmESL b0dxgol, sGsgHmbgen
bmbpomgdgh Josm 33903byxMgEgdom ©s 0339690056 LMo MdoEsb Asdmbowgbo dgdmarodgom.

@o  dggbgds Aphytis melinus DeBach (Hymenoptera: Aphelinidae)-l ogo §Fo®3mo@agbls
3oAOYLmgebms  gogmogm@bogmo  Fomgao  godosbsl  Aonidiella aurantii (Maskell)  3s@5bo@l
(Mackesn BM. 1896); (Sorribas & Garcia-Mari, 2010). 3dspa@53 Bggbl Gga0mbdo bogengdo s@ols
Fo®dma gboeno s dgli§ogaogno.
Leogmgsbo 3s@sbodgdo

begmgobo  dog@mm@ysbobdgdols dogd  g@mongm@sl  domemaoyg®o  gmb@@maols 9O
9000 mgs@lohobm Fo®dmdoygbgmos 9.¥. Fomgano Lmgem (Aschersonia aleyrodis Webber) Ly@. 8
>  gogobggdo Lmgm (Aegerita webberi Fawcett). ggomgemo Lmgm  (Aschersonia goldiana),
>bodbyao  Lemgmms  Lobgmdgdo  go@mme  godmoygbgds 393030 Ybgmdomn  gobgoms®gdya
G 90mbgddo.
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Lyg@smo 8. Yomgero - Aschersonia aleyrodis s ggomgeoro- Aschersonia goldiana
30HOLeMgbms Gomagdbg (FmEm Fameowol 9bogg@lodgdo)

LoJo@mggenmdo  5dgalmbos  2odmoygbgdbms  domemyoy®o  3mbG@meol dobbom goliyyano
Loggnbol 80 (engddo s 3b0dgbgermgobo dgogagdoi 0dbs s@bodboygeno (MoHomapeHko H.I.; u
ap. 1975r.)

egolomngol Lmgm 53gabmbosl 3o 3ggeo, 9dbodgbgmm g3bgdsemsmgdo dgbsdangdgeros

d903b3wgl doBmzggdgm ©o 3HYYzao9E G0OOYLMgsbms Lobymdgdby.
p@o@a@o@‘gﬁ)o:
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2. Campbell BC, Duffus JE, Baumann P.SCIENCE 3 Sep 1993.Vol 261, Issue 5126 p. 1333
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Prospects of biological control of citrus fruit fly Dialeurodes citri (Ashmead)
(Insecta: Hemiptera: Aleyrodidae) in the subtropical zone of Georgia

Ese Jakeli-Doctor of Agricultural Sciences,,
Lamziri Beradze-Academic Doctor of Biology,
Nika Guntadze-Master,

Viola Dolidze-Bachelor

Key words: whitefly, pathogen, parasitoid, pest.
Abstract:

The paper deals with the prospects of biological control of the pest, spreading and development of the
mentioned pest in the subtropical zone of Georgia, the species of parasitic insects and fungal microorganisms
acting on it and their peculiarities.

3BoMo BoMmbsbsl - Halomoroha halys gb@&mdm3sommggbu®o Lemzm -
Fusarium sporotrichiela Bilai

@53B0M0 39M53dY - BOMEMYO0L 5350J30wYHO EMIBHMMO,
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0mlsgd B3L0EPoS - Lmgwol 3gAHBImdOL d9360gMIdsms mIEHMMO,
99 X9Y9w0 - bLeageol dgMBgMdOL 5350gd0MO EMIGHMOO,
6039 4mbmadyg - dsgoLEH®6EO,
3000 LIRS0 - 3535360
3L 50 B3MOIoL bEbgEMdOL BosEIROL, LMMLsmMoLs s FEgbsMgms 0bEJAMOMYPIMO EI330L EOABM—
1B0379M0 396GM0 ,,565LgMEo™

1533960m LoGYzgdo: 96EHMAM3smMygbm®0, doggerondo, 39MoEY30Mdo, Jwsdoombdm®s, l3wg—
MM 309, Sb3MB3MOS, BL3MOMPMbOS, 30Mmbo@o, ds30M3MbooMdo, GHmdbobo, Ld3MmMHMBMBsGOMmYgbobo.

®98IO5¢0

3D0MO0  FoOMbbsl BOLOM BmOI>DY B3z9bL Foge 5006086y gbGHMIM3smmM9bmmo Lmzm -
Fusarium sporotrichiela Bilai. ogo 9536980l Ubgmembyg g9630m5M90o ogm dmdsmem  mgmeo
9039owdol Loboom. Lm3m 493IBID YE-5g5M0s6 1553390 5M9HY. 0g0 FgMM] VOEIL 0fygdl
3963000060905 9O B53d0LYdMO TJo39e0dol Loboom. bmgm BOEO-963005MYOL 58MZ3MNOL OO~
09130056 39-7, 89-8 L. 65gMR0BMBOOL BsFMYsE0dYOOLSL 359MM356 doEgerondby Fo®dmoddbgds
90g30mom-dm3560HobBmM bsgoxndo.

Jdglssgsemo

Fusarium- ol 23500b bm3zmgdo 8693530 BIOMME 50056 F93ME3ILYOMWO. 553509096 F3gbstol
50dMbs39690L, Yarm®Egdls s GHMGH9ol. 0§)39396 Bgbgol ygeols s Bgligms LoliEgdol e3mdsl. ollobo
93965M0L  BHEModgmdozmbmwo F36mdol godmad(j39360 56056, BYBsGOMToL 3500l 9gHPLS s 03539
Lobgmdsl 8999deos Bbgasbbgs mxsbol Homdmdsygbgwo 9396569700l ©s9350gds odmofgoml. oo
39986050 gM99m 3060900 L>EI0 TJRIJOOL BIMMNM EO35DMbBO - OO J3MEMPOMOO 35IBE MDY,
o3 390mf3gwos 0dom, OmI olobo 0BsFMMYOIE Lbgzsslbgs Lodmswgdgdom: doggwomdoom -
9396560l 09OM-GMEgdd0, JEs80EOML3MMHYd0m, B3WYHM(30900m, S13ML3MMYd0m, 39M0EJ3E0IGdOoM
- 93965Ma Bo®BY6mdLS s Bosoydo. boowsydo 3 [awl 3mEbEMdb.

Fusarium- ol g3060L 6335096900 9bG™MIM3smmyqbm@o bmzm Fusarium sporotrichiela Bilai
B396L B0gH 5006086y sHOMMO  FoMMUBL BOHEILOME RMOT>DY. 040 To369dwol  bbgmanby
396300056900 0gm 09N d53d0LYdIMO doEgEr0wydol Loboo.

bLM3ZM 39O3MIBI0  WYE-59M050 153390 99D, LMmgMm A5omglgosd dgmeg 9Lz 0fygdl
3963000069055 MO0 B3dBOBYOMHO FMToEM d03g0dol Lobom. 30x9d0 AbvdYJos, dogolgdMO.
b™M3m BOHO-3963000560905L  58M530MGOL  QooMgB300 89-7 , 39-8 L. bsgmBosbmdol Bsdmys—
00900l 35903560 Jozgwodby Ho®mBmogdbgds dmyzomsmm-8mgsmoligMm bsgogdo.
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L3l 3536030600019 F9d0 30MPYds 359MM356 FoEgE0dbg. 083055 LB3MOMPOLOJOLS
300b0@g0bg. 3530030600 Fgd0 PMOMOLEHIMOLYdIM-39wolgdMos, 3 b 5 GobMmosbo. 3 GHobMosbol
bmdss 17-28 3-5 930. 5 BHobMosbols 26-48 4-5 930. J0360™3mb00Ydgd0 AberoligdMo BmMTobos sb
0dmboligd®o, bmdoom 3,8-12,5 3-6 930.

30600smIBH9M00  Los b6 @GH™MBI0wos.  3NWGHMOOL  ©5d39wgdolal  Homdmoddbgds
Jws300mb3mMmgdo do39¢0wndls s 530m3mboomdgddo.(1)

39om9lg0osb 39-4, 89-5 gL 359MHM356 doEgwr0MIbg 90bodbyds S MBEIOLYIMO TJBIOOLMDS,
653 Bzl Joge godmymz0wo BHmgbobos - LdmMmagmBsGomyqbobo.

50bodbmwo  GHmdubobo dmddggdl MHmamOE 839bsMggdbg sliglg 9sT0sbLs s bmzggEe
mM560Dd90%bY.
Fusarium sporotrichiela 5535gdl 20-%g 99 ULbgssalbgs Lobgmdol 9;39bs6gl, M™mam®dE 393939300L
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Brown Marmorated Stink Bug (Halyomorpha halys) entomopathogenic fungus -
Fusarium sporotrichiela Bilai
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Abstract:

Entomopathogenic fungus of Brown marmorated stink bug- Fusarium sporotrichiela Bilai

We noted the entomopathogenic fungus - Fusarium sporotrichiela Bilai on the adult form of the Brown
marmorated stink bug. It was developed on the body of the pest in the form of a towering white mycelium.
Mushrooms were sown on the beer-agar food area. It starts developing from the second day in the form of white
cottony mycelium. The mushroom ends its growth and development on the 7th, 8th day after sowing. During fruit
formation, a yellowish-pink flake forms on the aerial mycelium.

On the 4th or 5th day after sowing, the aerial mycelium has a cherry color, which is a toxin secreted by the
fungus - sporofusariogenin. It is toxic to plants, humans and animals.
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Abstract:

We have identified up to 30 species of parasitic and saprophytic fungi on the feijoia plant. Among them, the
following are noteworthy for their harmfulness to the feijoia plant: Botryotinia fuckeliana(De Bary)Whetzel =
Botrytis cinerea Pers.; Alternaria alternata(Fr.) Keisl.; Monilia fructena Pers.; Colletotrichum gleosporioides
Penz.; Phoma feijoae Art.; Pestalotiopsis feijoae Laveli.; Fusarium oxysporium Schleet Fr.f.sp.citri; Fusarium
javanicum Koord.
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Abstract:

Several species of rodents are more demaging pests for agricultural crops. Among them are: Microtus
arvalis Pall., Microtus socialis Pall., Microtus majori Thom., Mesocricetus brandti Nehring., Apodemus (silvimus)
silvaticus I., Meriones libycus Lich., Spalax leucodon Neh. Their distribution, biology and control measures are
discribed in this paper.
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Abstract:
The article discusses the complex methods of solving existing problems, adapting the industry to new

requirements and strategic directions of development to create a strong mining cattle industry in the high
mountain area of Georgia.
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Sorption properties of dried Thyme and quality requirements

N. Alkhanashvili-Academic Doctor of Technical
Key words: thyme, sorption, hydrothermal, partial, dynamic, isotherms.
Abstract

The present article presents the sorption properties and quality requirements of dried thyme.

It is known that during long-term hydrothermal exposure to the product at a constant relative humidity and
temperature of the environment, the temperature of the product is equal to the temperature of the environment, the
partial pressure of water vapor, i.e. dynamic equilibrium is established; At this time, the product absorbs as much
moisture from the environment as it gives out. The moisture content of the product at the moment of dynamic
equilibrium, is called equilibrium. The latter makes it possible to form moisture sorption isotherms, according to
which it is possible to determine the forms of moisture connection with the product and to determine whether the
dried product gives moisture during the storage process or absorbs it from the environment.
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Problems of natural regeneration of Georgian oak (Quercus iberica Stev.).

lakob Kapanadze—Faculty of Agrarian Sciences and Biosystems Engineering, Georgian Technical University,
Master student

Key words: Georgian oak, stand, bonity, frequency, natural regerenation.
Abstract:

The natural regeneration of Georgian oak (Quercus iberica Stev.) stands in the Kvemo Kartli region has been
studied according to the forest types under the conditions of low - 0.3-0.4 and medium 0.5-0.6-0.7 density of
bales. The study of the state of natural regerenation was carried out based on the results of the processing and
analysis of the materials obtained as a result of the literary sources, afforestation materials and field assessment
works conducted at the research objects. Along with the of the oak, we also studied the state of natural
regerenation of other species growing together with it. As the results of the research showed, the state of natural
regerenation of Georgian oak is not satisfactory in any forest type, at the same time, in the same fores, there is an
increase in the indicators of natural regerenation of another species, which allows us to say that there is an
undesirable trend of species change - Georgian oak is being replaced by relatively low-productivity species.
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Abstract

The sustainable development process requires reasonable exploitation of natural as well as economic resources
including human resources. Based on relevant data, the present article discusses the problems of human resources and
employment in rural areas. The population’s lifestyle and increase rate of immigration negatively affects human resource
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development, its efficiency and regulation processes. The main reasons for existed difficulties in agrarian sector and
ineffective utilisation of human resources are presented in the paper. The study showed that in all regions the women
outnumber men, and the rate of retired persons are rather high in human resources; this indicates to the fact that the important
segment of the youth which is the main source for staffing labour force is not actively included in this process due to a
number of objective or subjective reasons and the rate of self employment is high. The author predicts that the rate of
working capacity population in the villages will gradually decrease predominantly during the periods when labour market is
to be staffed with new resources born during the period of birth rate decrease. In this case, the foreign investment should be
attracted and efficiently utilized.

The article presents the figures illustrating economically active and non-active, employed and self-employed labour
force, and suggests that high number of self-employed could be explained by lack of employment opportunities. The average
salary and level of efficiency in Georgian agriculture is rather low determined by poor material-technical base and
insufficient qualification of the farmers. The article also deals with women participation in industrial activities, their
qualification and age; also some measures which will ensure women’s active involvement in labour force are specified.
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