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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
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
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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,
tortrgato, 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
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 30-40 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.

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 | ha—1) for winter and spring wheat fields. In the phase of tillering,
Dual (S-metolachlor) (1.6-2 | ha-1) in sunflower fields, Betanal AM (Desmedipham) (5-6.2 | ha-1) in Sugar
beet, Pivot (Imazethapyr) (0.5-1 | ha-1) in alfalfa, Roundup (Glyphosate) (2—4 Iha-1) in vineyard and orchards.
As for uncultivated and weedy plots, it is highly recommended to apply Roundup (Glyphosate) (3-6 | 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
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 20-25 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 | ha—1), in grain crops use of Lontrel (Clopyralid) (0.6 |
ha—1), and Basta (Glufosinate-ammonium) (4-5 | 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.

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
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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 | 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
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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.
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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

Key words: crossbreeding, combination, hybrid seeds, Polyembryonie
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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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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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 U, ?**Th. 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.

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 (lemon, 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
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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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Method of calculating binary tariff for irrigation water in Georgia
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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 me 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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2 | goamob®ol Ne

3 | 396090 30eob®mols fmbs m1l 3o 339.8

4 | 30060l s 6osagol fmbs m. 26 27769
300b®do sOLYdMwo bossyol fmbs

5 2437.10
m3=m2-m1=2776.9-330.8=2437.10 80

6 |b0osogol Bgbo r % 28.42
30ob®do  sOLYIMYWOo Bosogol Hmbs  BdLMEMEHMGS©  FIMSW

7 .
0003 gmdsdo m4=m3-100100+r=2437.10-100100+28.42=1897.19 o0 1897.76

8 | 30ob®ol Gsomlo R 1 6.0

9 160ss90L Lol goeobo®do H [\%5] 14.6

10 | 6osogol dmawyanmds, W=R2H b0s 1650.39

11 | dmgmeomdomo fmbs=m4:W 24®™/s0: 1,15
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60530l BOzOo Fysan@g3zsmds

565M™0

Ne | 35bob0s0gdEgd0L EsLabgegds 2396BM30gds | Hom©gbmds
1 16084980l 50990l Lowdq (% 0-16
2 | gowobo®o #

30wob®ob {mbs dsom, lggwo GowE®molb JoMswomm1l 304.8

30wob®mol {jmbs BowEHMoms s boswsgoomm2 2600.9
5 26

60500l fmbs 30wobo®dom3=m2-m1=2600.9-304.8=2296.10 2296.10
6 %

60550l 3H9bo 3OmEab@mdoo r 28,42
7 36

OLMEMEGMOs© dIMowo Bosspaol fmbs 30eobo®do

1787.97

m4=m3-100100+r=m3-100100+r=2296.10*100100+28.42=1787.97

23959096000 6050s30L Hmbs gowoboMom dsom  m5 2702.6

39309bmowo Bosopol fmbom6=m5-m1=m6=m5-m1=2702.6- 2397 80

304.8=2397.80
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9ol fimbs gog0gbmoe bosaogdom7=m6-m4=2574,80-1833.91=609.83 609.83

111605@0g08  B30vmo  FysmGggomds  sdLm@odOs©  3Mso
6050530l fmbol d0dstro fmbomo 3GmEg6G™d0m

% 34.11
m8=m7-100m4=m8=m7-100m4=609.83-1001787.97==34.11

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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dB363AJ010 KIBIY
Plant protection

0dOgbmgsbms gomsmgn@sl Dialeurodes citri (Ashmead ) (Insecta:
Hemiptera: Aleyrodidae) domgmgog®o 3mb@dmamols 3g0b3gjdoggoo
LoJodmggeml bygdgom3ogge bmbsTo

9bg XoggeEo-bmgeol Ign@bymdols Igzbog@gdsms mJBma@o,
@53bo@o 39M5dg-domemanols sgogdoydo mJGmao,

bogs 29bmadg-dogolmo,

goO@S OMED0dY-d5 3o 5gM0

boggobdm Lo@dyggdo: gOmsngm@s, 3smmygbo, 3sMmsbodmowo, dogbgmds.

®98905§0:

boddmdo  gbgds Lodo@mggmml bygdb@d@dmdogge  bmbsdo s@bodbygamo  dogbgdemols, @@mosmgm@sl
393039 gdols o gobgoms®mgdols domemyoyg®o gmbE@maols 39ML3gJBoggdl, dol Fobsswdwgy dmdgoo
3oMsbo@o IFgdhgoobs s Lmgmgsbo dog@mmm@asbobdgdols bobgmdgdl ©s dom mogoligdydgdgdl.

gbogogo:

GoAOYbmgeboms gOmsmgm@s, Dialeurodes citri (Ashmead), sp®gye Fegddo omgangdmws
9JOM-900  g439mobg ©owo dogbgmdols 3mdFeb ITgPe oGO YLol bogmaygdol Fo®dImgdolsmgols
dogeols dbmgaomdo. ogo oas olgmo bsdodo 3smmagbgdol a39M©om Gmym@gdozss BoMosbgdo,
B303900, gobygoo o Ubg. opo egbsi bLsdod dogbgdemow omgagds oligom  Jggybgddo @empm—
Mgdoizos o499, obpmgmo, seogodo, hobgmo, ob@sgeo, 0s3mbos,  Log@msbygmo,  3m@bogs,
Lodg@Mdbgmo, oGogos, bodo@mggam s Lbg..

Jmogo®o boFoo:

GoHOPLOZbMs FOMINgNOS 53039 gdgeos obsgmgm bods®mggermdo, 390dm© odo—
@590, 5xbsbgnls o bsdgydgamTo (ArekaH H.I., 1977) by@. 1

Ly@smo 1. 30dOgbmgsbns gOmsmgm@sl ialeurodes citri (Ashmead).  b@©slGyao
RMAdgdo

0@ 905G agmo  Imbsigdgdom  (Campbell BC, Duffus JE, Baumann P. 1993),
393039 gdgmos Ig30Bd@YLgmdols Mga0mbgddo sbggg ROMsMgn@sl g.f. @Oydmolggdhgamosbo
Labgmes Dialeurodes citrifolii (Morgan).
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Lobgmadol obsbosmgds

bOwslBgmo gm®ds: Dialeurodes citrifolii (Morgan)-ols besbdgemo gm@ds [oddmopygbls 30—
Fofobs 79Ol mobo mgo®o ggaol gOmon, GmImgdoE RoOnmggds dmemgddo 32 39-wg.
m®0gg bJgbol bO@slOge gm®dsl ozl m@o [ygomo gOms, ©sgsdygmo mgmdo gbgbo—
molgddo 3gomom, ol godmi AFgmds Joowem bmaswo wolisbgargds. @@ Ydmoligg@a@mosbo
ROMSMJN@Sl g3bgd3eo®gdls sbobosmgdm gmggemo gOmols Igs sepomTo 8s37Jgdgmo 9dsbo,
Omdgaoi  hggnmgd®og o6 obobosmgdl 3odOYLmgsbms GOmsmngm@sl, obiggg dobo GOMgdo
YBOM dOEYms© gg0bgds Lb L by@omo 2.

L@ 2. Dialeurodes citrifolii (Morgan)
bodgos: [omdmopaqgbli d@@HYgm, gaogloligdd, JooEmosh mdogddl, ogo dzgHogowss dJodsy®gdymo

Ly@smo 3. Dialeurodes citri (Ashmead)-ols 3o®>bo@o
3390360 30AHOYLgdoll FGOmsmgm@s  ©gdls  dmygomsmm  ggdol  33903blL,  momdol  aarygo
bgEs3000m, Go3 obolbgeggdl dob Lbgs Lobgmdol g@Omsmngm@sbmsb by®omo 4.

ls(ﬁomo 4. Dialeurodes citri (Ashmead)-ols 339 (3bgdo
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Lobogm@Ebmm (3040

ROMSMIN@Ss 01530 gdl ALY Fo@ols ob bodgomy® LEswosdo, hggymgddog Rmor—
ol Jggos dbodgl. sy goboxbymbyg aodmeosh d93®gdo, do@@-s3@omdo 3339 bOLSLEFmO
QMAdgdo. 33903brgds 3030bs@mgmdl Gomemgdbg ©s ohgggds 824 eols dgdpgy, Lybmbols
damds®gmdols aomgomolifobgdom. aogboymaog®gdgmo 3390 3boesh Jbmame dsdemgdo ohgigos,
dogmggg 603ggo0 0fygogb 3390oL s 0gsdol 5@ 0dg@osh Lobsd o doowm{gggb bOwslG Y
bEowosl. 60dgol LogmEbmol bsba@daogmds bodgomme 23, 30 pegs. bOEsLOY@o Gm®Igoo
3OEbmdgh 10 ©eg, mgdgs oMol dmbsi3gdgdbo Gmd 27 wgdegis dogmfggosn. boOwsldywmo
dpgo®o ©gdl 150 dog 3390EbL. LOgmo Gogeo 33960 3bowsb YOO BmAIsdwg dgoagbls
41 ob 330 eydwy.

3oBOYLemgbgdo Fo®Imowygbgb BOMsMmgn@sl 33900l Gogeol gom gohHm yggasbg Jmogo®
35¢®mb 3(39boMgl. mydiEs obobo 0339090006 slggg Lbgs 3ye@ucgdbga: Tyogo, dbbogro, by@dds,
dOm§ g0, saudogno s o.9.
35gbgmds: ROMoMgm@sl dogbgmds doMomsws godmobs@gds I3gbsMosb oo MsmEgbmdom
V3960 §oFbol  939J@3bg. dobo 0G0l o3s@sB0  aobgggmgbgds 37 9Fbsgo  Hodol  dogomonls.
©5bs®hgbo  sboobgds  Ii3gbsdols  ggagHoBoPco  bofomgdols  odmfggymos  GOmsmngn@Esls
3odmboymay @ gdoao 3mblobEgbizool 9Jlg®gdgbdgdbyg mdol Lmimgdols wslobenrgdom (doGomswaw
go3bmwoygdom-Capnodium footii ), Go3 mogolmsgs byanls 9denol gmEmbobmgbl Lyd. 5

bg@omo 5. bemgm go3bmwoydom (Capnodium footii )-om ©slsbangdageo
30O gLols yeom®@o
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00@@0@M0  3WbBG™M@o: 30AMYLIo0l BONSMIGNASL  Bodgbody 3sMmsboBo s B3 dgmo
V900 o3mb@Om@gdl. sligmgdos: 3o@sbodmopydo 3@sbobs (Encarsia lahorensis Howard), doo—
ds0s (Delphastus pusillus (Lec.)-033939d> 3390(3bgoom dsa@sd s@low o@ godmodbggs oo oG-
bmgbmdom.  33903bol  3s@sbo@o-Delphastus  catalinae  (Horn)-gs@ogm@boyao  Labgmds.
Cryptognatha flavescens Motsch., dm{omsgm-gsgolggdo 3m3Eobgmowo. sliggg dosdsosl Lobgmds
Verania cardoni.Weise-obpmgmndo bsdmgbo Lobgmds. dm@omds ©s dg3d> (1911) ©ss@gaol@®omgls
dosds00l m@o Lsbgmds, Cycloneda sanguinea L. da Scymnus punctatus Melsh., slggg ds@aobym
do@oo, MJOmmngsms, 303900, Losbkggagdo s m@ogxglgool bmgoghmo Lobgmds. Aleurodothrips
fasciapennis Franklin.

hggbls dog® wobsgangm Loo@mgganml bygd@@m3doggeo bmbol 0d®Lgdol dowgddo s
3obLs3m@gdom Lomdy®dgddo Lbgoplbgs @mgs30gdbg s@obodbs 0O YLmgsbms GOMsmgn@sls
33903bol 3sMsbo@gdo - Eretmocerus eremicus da Aphytis melinus-o Ly@. 3-6-7

\ ¥

Ly@smo 6. Eretmocerus eremicus Lg@omo 7. Aphytis melinus

Eretmocerus eremicus — 3o{o{obs 3s@obogo j@sbobos (1 33-0l Log@mdol), dwgodo gmgdogyLols
V900 @os @odmbolggdo dgxngdgolos 37306y mgosmgdboms ©s 00molGs®olgdodo gergsdgdom.
Lobgao{megds  Eremicus-o  {o®dmeagds  @omobyg®osb, @o3  60dbogl  ,,60hd0lgddls™, @
d0939mgbgds  gm®dom Jpgdmdom ob@gbgdl. 3Gsbobol FodMgdl RGM a@ddgao  Yangsdgdo
sbalinsmgdm  Jmygomsemm-dmysgobygdm  dggng@oammdom. Eretmocerus eremicus -o mogl gbbdol
gOmsngn®dsl  (Homoptera: Aleyrodidae), dom dmdols Losmdygdols g@msngmndst (Trialeurodes
vaporarium), @gdog  gamnsmgndsl ( Bemisia tabaci), ggoabeolggd g@msmgmasl (Bemisia
argentifolii) s bobgdosh gOmsngn®sls (T. abutlonea).

babogmabme 3ogeo

Eretmocerus eremicus -oli 33903bo gomo®mEgds ogdowsb Igmmby gl (dybBo O™ ©sdm—
3000gog@os  {9d3g®s@gdsabg) s 3Asbobol dosBeno gomoMEgds GmamGA 3 goMg slggg ‘dows
3005bo@Gmowo. sbheoo  Fo®dmboano oo mogolo goydolgdo@o oMol o3s@s5F00m  gdogdgds
ROMSMIN®SL 6odgol Jgges Tbo®gl s go@®@bol dsbdo Is@o®s bmdol bgdgenl. 34 ol
©gdgol  Jgegase  35MoboGmoo OMAMAOE 3o BOMLmgOm®s 0fygol  od3mgdsls  3@sbobsls

oo godmomsgolygnmgdls bokdeols dmdbgangdgenr 19@dgbBgdl ©s ofygol &y3@ol  bobgg®ow
0nbog@o Lbgygeols boFoengdol yansdgsl.

3O5bsbol  o@aro  googanol  bdOol bsd  LHowosl, ULeyge bOwsomdsdrpg biodwgds
Essbgrmgbom 12 g, bOEsSLOYmo  9Agdogylol  3@sbobs  3ggol  BOmsmgm@sl  g35dl @
3odmEols ao®gm. 3@sbobols dodMgdoi slggg oboanMgdgb ROMsMgm@sl bodxgdl, sGsgHmbgen
bmbpomgdgbh dom 33903byYxMgEgdom ©s 0339690056 EMo@mdosb asdmbowgbo dgdmanodgoom.

653 dggbgds Aphytis melinus DeBach (Hymenoptera: Aphelinidae)-l ogo  {o®dmowggbls
3oAOYLmgobms  gogmogm@boygmo  Fomgao  godosbols  Aonidiella aurantii (Maskell)  3s65%0@b
(Mackenn BM. 1896); (Sorribas & Garcia-Mari, 2010). dsp@s3 bggbl Gga0mbdo bogargdo s@ols
Vo®dmwa gbogno s dgli§ogaogmo.
bmgmgobo 3565bodgdo

bmgmgobo  dog@mmaysbobdgdol dJogd  FOMsmgnEsl  dom@myoyg®o  3mbdOmamol 9O
9000 mgoelohobm Fo®dmdoygbgaros 9.(. Fomgeno Lmgm (Aschersonia aleyrodis Webber) Ly@. 8
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s  ygogobygdo Lmgm (Aegerita webberi Fawcett). ygomgaro bmgm (Aschersonia goldiana),
50bodbymo  bmgmms  Lobgmdgdo  go@ome  asdmoygbgds  3g30HOgLgmdom  asbgoms@gdie
G 90mbgddo.

byg@omo 8. Yomgano - Aschersonia aleyrodis ws ygomgero- Aschersonia goldiana
3oOOYLmgsbms Gmmagdbby (FmEm gem@owol ¢bogg@Lodgdo)
Lodo®mggermdo  sdg@dlbmbos  aodmoygbgdmws domamaoy@o  gmb@®meols dobbom aolyao
bogggybol 80 (engddo s 360dgbganmgsbo dgogagdoi 0dbs swbodboyeno (MoHOMapeHko H.I.; 1

ap. 1975r.)
Egobsmgol bmgm sdg@lmbosl 3o 3ggero, 9dbodgbgarm g3bgddgsmgdo dgbsdargdgaros

d908b309b d0HMzgogm ©o 3oGYI30A GoHHYLeZbms Lobymdgdby.
0B gOoH YOS
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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.
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3D0MH0 FoO@LsbsL - Halomoroha halys gb@mdm3sommggbm@do bemzm -
Fusarium sporotrichiela Bilai

@53DOMO 8965AY - BOMEMO0l 53509F0MHO EMIBHMMO,
0mUgd 35BS - Lol IgrMBYMdOL I9E60gHIBSMS EMIHMOO,
99 X9Y9geOo - beBol 3gMBIMBOL 53500g30HO MIEHMGO,
6035 396059 - oa0LEHM6HO,
20MMP0 BOXS0S - 8535300
3L 50 B3Mm0IoL LobgE™mdol Bos@srolL, LYELLIMOLs s T3gbsMgms 0bEYMOMIPIMEO 330l OsRBM—
bEH0ZMMO 396GHGO ,,965L9wo*

153396dm LoGY3900: 96EHMIM3smMmygbyGo, doggerowydo, 39M0EY30d0, Jersdoomlidm®s, L3wg—
G309, SB3MB3MOS, LEMOMOMbOY, 30mb0G0, B530M3Mmboowdo, BHmduobo, LEMOmMBMBsHomAgbobo.

989MG0

3H0MM0 BoOIMLsbIl BOEILOWM BmOTSDY B3g6L FJoge 900boTbs 9bGHMIM3smMYgbmEo bmzm -
Fusarium sporotrichiela Bilai. ogo 9536900l Ubgwanbg 29630000900 0ym 3o Mgm®O
30390 dol Lobom. Lem3m 25O3mMILI WYE-535M050 153390 9M9BY. 030 FgMEg ELOEE 0fyqdl
3963000060905 9M0 B5330LYdMO Jo39E0w)dol Boboom. bz BOE-I6305MYOL 5F3MYOL Yoo~
0913056 39-7, 39-8 L. BoymR0bMdOL BsFMYse0dgdOLIL 359MHM356 Foizgurodby Ho®dmoddbgds
9g3005¢M-30350mobROM Bogoxdo.

dglsgsemo

Fusarium- ol g30M0L bmzmgdo 3690580 FoOMOME 50056 A93MEIWIIME0. 553509096 I3gbsMOL
503mbs39690L, germeEgdls s GHMGHIOL. 0§39395 BL30L Ygrols s Bgligms LoliGYIol Ww3MdsL. olobo
93965M0L  BHModgmdozmbmwo F36mdol 2sdmad(j39360 90056. BMYBsGOMTOL g35M0L gOHMBs s 03539
Lobgmdsly dgr9deros bbgoalibgs mxsbols Fo®dmdoygbgaro 9306509900l 5350090 35dMOfgoml. doom
399Bb0sm 2oM98Mm 30MM39d0LSI0 99Ol BIOMM EO35DMbO - OO 3MEIMAOMHO F5I6EHMdY,
o3 299m39wwos 0dom, GMI oLobo 0BsINMYdI6 Lbzoolbgs Lodrswgdgdom: dosgwomdoo -
9396560l 9OM-G™M@9gddo, Jes8oEOMB3MMId0m, I3wgHM(30900m, S13ML3MMIO0m, 39MH0EY30Bgd0m
- 93965Mgm BoMBYb9dLS s BosoRTo. boowsydo 3 ol 3MEbEmdL.

Fusarium- ol g3060L §o63m3sa969wo 9bGmIm3smmyqbm@o bmzm Fusarium sporotrichiela Bilai
B30bL Fogh 500b0Tbs sDBOMEO  FoOMLIBIL BOHILOWME FMEOIsDY. 00 Tog369dw0l  Lbgmarbg
396300006900 0gm 0gNEMO B5330LGdMO Jo3gerowmdol Lyboom.
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bLeM3M  A9O3MIBI0  WYE-539M050 153390 909D, LMZM A5OMILZ0IE Tgmeg ©MaLgg ofygdl
3963000060905 Mg B5dOLYdMO BMTom doEgEwodol Lsbom. 303930 AdMJos, doxoligdeo.
bmgm BOH-496300050905L  53M930MGIL  QoomMgBZ30D T9-7 , 39-8 L. boymeBosbmdol Bsdmys—
00900l 359MmM3560 Jozgwrod by Homdmogdbgds dmyzomsem-dmgsmolg®m bsgondo.

b3l 35360M3060009Fgd0 30MPIYdS 359MM356 d0Eg0Iby. 033055 B3MOHMPObOYOLS
300b0GHg0bg. 3530030600 Fgd0 MOMOLEGHIMOLYOM-39wolgdMos, 3 96 5 GHobMosbo. 3 GHobMHosbol
bmdss 17-28 3-5 930. 5 BHobMosbols 26-48 4-5 930. J03M™3mbo0Tdgdo Auberolgdmo gm®Iobss b
wodmboligd®o, bmdoom 3,8-12,5 3-6 930.

3060osmIBHsMd0  Los b @IGH™MBZ0wos.  FNWEHMOMOL  ©5d39gdolal  omdmoddbgds
Jes900mb3mM9d0 do39w0wdls s 530m3mboomadgddo.(1)

39050093006 d9-4, 39-5 EOIL 359MHM396 Jo3g0mdBy F90b0dbgds 5B OLYIMO FIRIMOEMBY,
653 Bzl Foge 2odmymz30wo Gmgbobos - LdmMMmamBsGomygbobo.

5©0bodbmmo  BHmduobo 8mddggdl Mmam®E d39bs0ggdbg sbgzg 9T0sbLS s  (3bMzgEmE
M560b990%bg.
Fusarium sporotrichiela 55350090L 20-%g dg9¢) Lbgoolbgs Lobgmdol 9;3gbstgl, H®mam®E 39393J300L
51939 9969b30l 306HMd7dT0. Lemgm 0BsFMMYOL BosIFLS s 3gbsmgMw bs@BY69dd0.
Fusarium sporotrichiela 3565%0@mdlb 75639 s 3ox5dME™Zs6 brmzmgdby.(2)
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B396L dogé ULmgm Fusarium sporotrichiela 50060365 Bsols 9396sM0L  g3530¢gdLs s Lacgbieng
3N OBObY.(3)

bmgmgdo F. sporotrichiela, F. oxysporium, F. Cylmorum, Helmintosporium, Alternaria, Cladosporium,
Aspergilus, Phoma o Cephalothecium 553509096 bm®drolL, Lodobol, Jgmob, F3s30L, TzGoOL
356335l dgbsbgzol  306HMdgdTo. 50bodbMwo  bLm3mgdoEsh Fomowo  3smmygbmo  ™30lLgdgdom
39dmombg3006: F. oxysporium, F. sporotrichiela, Cylmorum gos Helmintosporium.

95633990l d965b30L 30MMBGBT0 5350090l XIMIgLO 30MRg6IMHO Lo3Mgdo 5350TYMTMdOL
1A3EGH™AJOL 56 0deg306. gm0, ILBYIOM3BYOMWO FoM 33Ol MYLEPO0B, MGLEPOL Fow039d0LSL
Q553500905 50dMb(39690L 4500593995 S 0393l Fom Bl S E3MdSL.(4)

Fusarium sporotrichiela -0 053500931 45@sbodNMYGO JoO 3G Meb IMTomdOLSL 5Qod0sbgdL
5350050 Loligbodo LobBgds, MVOHB0sBEIBI® M350l mOfimzsbo FoMbo. Bmyxgd ofj393L
353060056 Lolberol gbsl.

F. sporotrichiela -000 55350900 FoMH3gemom (3b969d0L 459m33900LsL, doc ImfFadzwsl ofi393L,
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Brown Marmorated Stink Bug (Halyomorpha halys) entomopathogenic fungus -
Fusarium sporotrichiela Bilai

Lamziri Beradze - Academic Doctor of Biology,
loseb Basilia — Doctor of agriculture sciences,
Ese Jackeli - Academic Doctor of Agriculture,
Nika Guntadze - Master's student,
Giorgi Sajaia — Bachelor,
Adam Beridze soil, food and integrated plant protection diagnostic center ,,Anaseuli”
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pionitis, macroconidium, toxin, sporofusariogenin

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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Mycobiota of Feijoa

Lamziri Beradze— Academik doctor of biological
Adam Beridze soil, food and integrated plant protection diagnostic center ,,Anaseuli”

Key words: macroconidia, microconidia, feijoia, fungus, disease, mycelium, conidium, conidia, flower, fruit,
root collar, chlamydiospora, pionitis, sporodochia.

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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Rodents and Their Control in Georgia

Guram Aleksidze-Academician,
Mate Matiashvili- Academic doctor of Agriculture,

Key words: Mouse-like rodents, Plant damage, Control measures.

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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Problems and strategy of cattle breeding development in the highlands of
Georgia
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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.

100



J3AIAISN JdM6MANJD
Agrarian Economy

3430010 AILIGLIBD LMBRHR-353(MII6IBNOL SHIBI0HIdS

™. da'aawo'aiio;mo—hajoﬁ)mzw(j\ﬂmh bemggemols 3gmébgmdols dg3bog@gdsms s3sm9d00ls §3e96e30 301
badg(360963m  g3bgmazamgdols s 35 geml-8ngsbo, ©3segdagmbo.

15-56306(](') 1!06338602 BeOmdomo Oglg@ligdo, ©gdmgMsgongmo 3Gm3gbgdo, FOmalnbstinsbgdo, wslsgdgéols ©mby,
030003553588, 3Ol b3gmrz09093s, Jomms dmbsfommgmds Ledgfemdgm bsgdosbemdsdo.

G953960s¢0

3mbodbmos, M3 dEgaMseo  gsb30m56M90s  30emdA0g dmaomnbmgl Gmame dnbgddoga, oy ggmbmdognmo  Jotm-
33005, dso BmE0l BOmdomo Ogln@lgdols Gozombsgrn@®  3sdmygbgdsls. Fedmegabor  Le@osdo, Lsmsbspm dmbs3gdgdols
boggmdggmbyg gebboemmos bomgmse 3Gmdomo Ggln@lgdol asdmygbgdols s ©sbsgdgdol bszombgdo. bsbgsldnmos, Gmd
demdomo  Aglig@ligdol  3gemeg(e@dmgdsty, 39dmyggbgdols gi3gddnemdsls ©s Gganmomgdsty o gogmagbsl sbrgbl gmegs-
b036980L 3otmdgdo s gstyg dogMs;ool (emdbogo assddongds.

Bsdmgogmodgdmmoas  sg@stramo  bgddmeol  asbgomstigdol Lodbgmggdol  a3s6ds306mdgdgmoa, BBmdomo  Gglin@lgdols
365989J8 760 333mgg6gdols domds s ligdmmo dobgbgdo.

339399 330h396s, B3 Lodstimzgmml gggms Gggombol dmbsbmgmdsdo  Jomagdo Lgsdmdgs 3sds3s(390L. dGmdomo
Oglgalgdol bEOnddnesdo deemby dsmamos 3g6lombgdms bggotomo oo, Mo 0dstg d0g39603653L, A3 FGmdomo
Gglgaligdol 9300l dmsgsto Fyserm—sbamgsbdemds, mdogddado s bndogddndo dabybgdol asdm BgdmJdgmgdomse o6
360L Rstrormemo 33 3Om(395T0. bshgabgd0s MmzomEslsddgdals mby.

3mbodbemos, M3 BOM3obnbs®osbo  Imbsbrmgmdols bzgoomo Fomo  0sbEsmsb  ©s0fggdl  gmgdsl, gs6Lsgnmegdon
35806, GmEgls BOMAol  dsbadrdy  gsdmzgs @sdemo  dbgddogo  dsgdol  [emndBo sdsegdmmo  sbamgsbtmds. 83
39800393990, 3609369mmmagsbos fbmg®o abzgloiogdol dmborgs ©s gu39dG o 3edmygbgds.

6oh3gdg00s  Lmgmol  demdomo  Gglbgelgdol g3mbmdognGse  ofBond,  sMssdBon®,  @sbsdgdmgem o
030005bsJ99dnmms  Mogbegbmds.  gsdmogdnmos  sBG0, Gm3  nzomEslsdgdnmms oo HemEgbmds  3oMzgmm  Gogdo
30bLbgds 0dom, Gm3 dsor Lbgsash Foligms s s@lgdmdals Ladmsemgdol dmdmgads 3¢ Bg7dmoso.

beaggemols dg7y@bgmdsdo sdsemos F6mdol bsgmezog@gdals ©mby, slggg dsmo bsBnemm mgoneo Fgdmbsgemo, Gslsg
3965306m398L Lgbigo s g@osend-Bgfbogn®o dsbs, 3gM3gOms sGLsMsbIEM 38050 35(305.

aosbsmabgdmmos  Lsdgfedgm  boddosbmdsdo  Jommars  dmbsfomgmdal  ©mby s sbegmdMogo  3s@sdgBtgdo.
Bsdmygsmadgdnmos dsmo sdBon®mdals by dgdfymdo dodstrormmagdgdo.

Gﬁmbog@oo, 6md dOmdomo Aglgelagdo dmoegl  BOmalinbstosbo sbsgols dmbsbegmdsl ©s ggod@m-

d¢0g50  dmdndsgy  396Lombegdls s dmbodEgdl.  sdegbse, FOmdomo  OglinElgdols  gm®dodgds 360369~
mzgsbfomse dnbsbmgmdols Gogbmgbmdsls s sbsgmd®og b n@sbgs ©sdmgoegdmmo. sm0bodbrmols asdm,
dOmdomo  Oalig@ligdol  sbogmddog LB enddmesl, dsmo gsdmygbgdol Mggnmotgdsls ©s gx39Jd0sbmdsls oo
gaOeReyds gbes dogdab:

Lo dstrmggerml  dmbsbrmgmdol  Goigbmgbmds dmme  Lsd sogmee  Foamofewdo 8993009001 B)9brgbz00m
bslbosmegds. gL, 300380 RodBmOl 93938000908, Gmdgmns ol dnsgsdos Gmame d9bgddoge sbggy dg-
Js60gme0 9330690 (dogesos). 13sbsligbgem b6l s@abodbs LGB nernmoe (33momagdgdai. oy S0 Fevols
§ob  Jomsdom 3bmzemdms mbsbmagmdals dbmmme 41.6%, sbms gl dshzgbgdgmo 10%-0mss gsbémaena. dm-
Lobmgmdols  Laghme  Gogbegbmdsdo  gdiats  dsdsgsigdol  bggoedomo  Gomo, beme  Joemgdobs  3otro-
Joo—gs0bsrs. 3d39 Mbos s00b60Tbml, G™3 Inbsbmgmdol LsgPmem emEgbmdsdo 3gblombg®ms bzgoGomo o-
wo 12,7% sb 14.8% g sdsmemes, o3 gool  ©sdstrgdols  dshzabgdgemas. gl 3Gmiglo  gsblsgnmegdoo
036d6cmds  domol B930m69080, Gslsy b byl doMomsese  bsbesbdnmas (o ©s®hgbomms)  asdcszmgdals
86300 65H036Mds.

101



boosbse  dmbs(393980l  sbamobo  (3bsymngl, Gmd  MOsgmzomno  Egdmg@sgonmo  3Gmglgdo  (Bemls-
bengmdols ,,a5008890985, Losgeomoasbmdols $gd30ls dgBmds Bmdsemdal B)9d3ty s +.3) ucem Lfosgse goms-
OEgds bogmaee, 30069 Jemsdee, G bogmse gmas-(3bmg®gdol 3ocmdgdol gsnedglgdomss gsdotmdgdmmo.

emql, 30dwabscrg Egdma®sgonm 36m;3gLgddo dmsghgl msegalgdn@gdsl dembsbemgmdals gs®gdog®szools
33dbG0go  gssddon®gds FoMdmaeaqgbl, ogdis, MBem Leasbasdm dgodmgds ogml ol gsddo, BsBemgdnmo
L3308 @0 353m 3300939000  30g@s68gdals dotomse  dsbsls (ssbmmmgdon 70%) 20-50 Geols dmbsbengmds
9000396, OMdgmms Fméol qdgBglo bsfommo 3sdsgs30s. Bgdmembodbymo s mdds gbos geGygmgomse sosks-
bgds oo Agling@ligdols  33emsegFe@dmgdsty ©s dsmo  gsdmyggbgdols gi39ddnOmdsty, Gmame  gemgbnmo
dgebgemdols ggams stydo, oby sgdsé@rae gddmedo.

boggeol sdgondo dmbsbemagmdols bggodmomo oo Lsds®rmggmmls dmbsbemamdsdo Bgewgqbls 57,6 %-l,
F9Lsds30bs@, dmdndsggms 63,5%-b, ©sdotrszgdnmms—28,1%-b ©s +.3. s3sbmsb, 13ndg-363m3ols ©Emby d30MHds
5,1 379643 0m, sgBon®mdol ©mby obGegds 9,4 3m6ddom, beome @slsgdgdol omby 14,2 3968 00.

Gmgmeyy  gebogmo  gJb3gadgdo  smbadbsggh, Lsstmggmemb sl 0dsby dgdo  Agbaebo, Gsg dsb
bgodegds 93mbmdogols 3s63dgo(3900Lsmgals, dsg@sd ogo dsb 396 0ggbgdl. s3sborsh, oloz Mbes s@abodbmls, emd
33686 mmo  byddm@ol  gsbzomsérgdols  Lodbgmggdl, dOmdomo  Ggln®lgdol  s@sgngddg@se  gsdmyggbgdslost
960se, bbzs dobgbgda 3sbs3ommdgdls, 396dme:

- LadbOgorgmo ©s bpddemdognmo gnmdygegdol 3msbds0gdol gemsdg@gds, dsmo  d7bgdcog  domenmgo-
M6 begsdl Jggdme gmabs;
- delsbemamdols dmydbawgdmmds 3G0gsEobagoobsmgols;

396 359G 6399001 Lsmsbsem asdmizamgdols dmbeomds;
30 sm3m Jdgegdol Lgenddaeol s@slfmmo dgizms;
399G 3g@bgmdsms sG3Bodamnmds;

- Lolbmgme-lsdgn@bgem bagseanmgdols gsmds®omadgmo 365§ g3690s;

- 8BA0L gmbyddneol (33momgdgdolsedo sSlFmeo dopgmds;

- Lsodogsom  abg@slg @ neol, dgmoaom@sigonmo boliggdgdol s begoome Lsfsddmm ©s begoserg-
60 06833 NIE Aol 3dodg damdstigmdsdo gmabs;

- bgbmbygdo Gs®dmgdol dombsesggdmmmds dsbGol dmmbmgbomgdolseda, Lslmagmem-sdgn@bgem Fsedmgdols
336300061908 doromssre gl ablon®o dodsrogmgdom;

- Bmezggdocsbgmo Ledbsby@ols gzoen®glo dmmazemgdmmds;

- 900 e-B9dbozm@0 dsbol dgBer sdsmo ©mby;

- BOpoinmo bagdidm@rdim dsbegdol sgedggs ©s sbam 8sbM5880 Fgmfgzol rbecrmds;

- aa0mmde03g 3By 33900l 3OmENJB o0l ImIFmegdgmms s(339mmds;

- ebe d39¢bgdoesb g mmmgon@se ©sdabdn@gdnmo bsggzgdo 3OmEnddgool 0ddmego ©s dmbsbemgmdals
Es(3390mds bin@lbsmol dsgbgmdalisysb;

- sgégbogmo 3mbgdabios J3ngboliogol 396L3gddomm Lagsetigm 3sbendby;

- 3sbgsbs—0sGsmgdols, FbsdJodogsBgoals, LsFaegols s Fo@dmgdol Lbgs LsBmsemgdadols 3(3s39 gx0i308)0;

- ggMdgMmS SO 30RO 3S(30S;

smbadbymo  as9dmgds  dmombmgl  Lebgmdfogml  ©mbyby BOmdomo  Gglg@ligdol  asdmggbgdol  Bsboo
3093emgdln®o, LoBgdndo ggmagzomo Lsdndsmgdol RsBsmgdsl s Tglsdsdolo  @mbolidogdgdol ©sdndsggdsls.

3309389 330hga6s, Mmd Lsdstmgagmml ggzgms Ggaombols dmlebmamdsdo Joemgdo bgsdemdgb 3sds3s(30bL. oby
o8003, 310380 Jemgdo Bgeagbab dmgmo  dmbsbrogmdols 52,3%-L, 4399  JeoeBo  50,4%-L, Lsdg-
a®gem-bgdem  Lgsbgmdo  51,2%-L, 3sbgmBo S51.3%-L s 8.38. g Fggbgds FOmdomo  Ggln@lgdals G-
J& 76980 mBolinbatrnsh sbsg8o dgmago Joemgdol s 393980l bzge®om Fomgdl, ol 3sbgmBo Bgoaqbl 50.6%-
b s 49,4%-%, 43980 JooneBo 50.6%- s 49.4%-L, Lsdbg-xegebgoBo 50.4%- s 49,6%-b, amm0sdo
51,6%- s 48,4%-L.

BOmdooo  Agbgeladals  Ig3lgdobs s asdmyggbgdol  Ggamgmofigdol  dmsgstio  Fgstm  sbagmasbO-mbss,
Gmdgmo Igeol 3Omdolgbs®ost sbsgdo. o 83 dshgbgdmon ©sgsbsbosmgdm Rggbo  J3ggbol Legemoals dmls-
bemgemdols demdomo Ggln®bgdol bgaaddgesl ©obsdogsdo seioy babn@ggm Ly@sol ©sgobsbsgm, Gmamey
donmosbse 39996580, sbgzy ol (3oemzgne Gga0m630 dmbabemgmdsdo 16 (es-dwy sbsmasb®psms Bzgomomo
oo d00@9ds, by 65 Faml Bgzom sbsgols 3Jmbgms Go-(3beg-bmds 3o obE@gds, G dubgddogos o6
Fg0dmgds Esegdom ©hdmadsganm 3Omgbse Rsomgsgml.

102



B9dmambodbgemols  dogbgregzse  mgoosmrg@o  dmbs(3ndgdol  dobgogom  J3ggsbsls s dols Mgyombgdda
RIO-KIOM0m 5O 3060988 FO@Iobybsosbms  Bzgedomo  Fomo dogm  dmlebemgmdsdo, 8Ly dsgsgmomse,
s060d67mo 39 game00ls dmlsbrmgmdals bzgemomo Fomo 2004 Gamb 62.1% Bgsegqbos, beome 2020 Fgenl
336 64% gossFs®ds, Gz, M3 0ds gbrs, 6sdpzomse  dmboon®os, dsa@sd bos omdasl, G0 Isggds
3990399008 368 Jrbsdrgdol BOmdolinbsc0sh sbsgdo dgligmom, ssdge 0go Legmols dobsbemgmdols bag@om
o(3b036mdols 3g4sbogndo el Tgogans.

AHdoligbadosbo  Imbsbemamdol bzgoe®omo Fomo csbEsmsb ©safggdls gmgdsl, gsblsgnodgdon go od
Jmgddo 83 ol dobadrby  aedmzs 300G glse  ©sdsmo  316gdc0g0  dsgdols  [emgddo  sdswgdnmo
sbaemasbOEmds.  smbodbmmo  ©slizzbols  gsggmgdol  LsBzgemadsls odmgzs ol geddo, Gmd 1989  Femowsb
EsFyggdnmo  egdeg badsdmggmml  dmbsbrmgmdol dmbadtrngo  doBgdols dshggbgdamo  msbpsmsb  medglioads.
bBodolbdogol LobgmGogm  ©g3s68s396@0 o6 5J394690L  Fgloggg@ol  dmbs(39990L  Ggaombgdols s  Lmgmol
I lsbrogmdol g0 do, dsa@sd oy gs300350L0bgdm dmbsbemgmdols Lagtom Gobmgbmdsdo sbamgsbosms
399306980 s BabEsbInmms Bowol Bgbogb30sl, Mbos 30zsG8mEmm, GMI dubgdtago dsggdals dshzgbgdemgdo
3936 odglos bmegmsw, goey Jsemsdsc.

dmdsgsendo, dmbsbemgmdols  33ema3Fsedmgdols Hggnmodgdols ©s FOmdomo Oglin®lgdon  bsbmegem-ls-
@by Fotdmgdols  beaddsgrgdo  bEmbggmgmagols  0bBg@gligdo  mdogdd e  dmombmgl  J3gsbsBo  dgsbo-
geamse Esbsdmmngdgmo s 3Gsddognmse Mgemobgdseo sgdondo Egdmgdsgonmo dmmodozol Fgdndsggdsl
5 336bed(309emgdsls

I lsbemgmdols 93mbmdogn®o sddondmds 3Gsddogmnmee dsm ©slsddgdsdo gedmobsgads, Gmdgmoi Mo
doMomsEo 76300l s atgdgmos. oli, ghmo FbGog ool dmbsbmgmdols ggmomeEmgmdals gGm-gGmo doGomseo
3sbslosmgdgmo, beme  dgmeg  IbGog—g3mbmdogol Fgdeamdo  gsbz0ms@gdals  s(30-mgdgeo 30O, BMIMEA(S
FTabo, slsddgdol @mbg, ibmg®o 0b3zgbBoogdol demmgemmds s Lsgadigm 3sgemdals damsblbo Jgggbols g3m-
6edogneo ,,bodd ool 3sbdbsbmdgm 0beogstm®gdls §emdmapgqbls.

J39996580  93eb6m3ognGee sdBonmo dmlsbmgmdals Goibzo ssbenmagdon 1965,0 sosl 3ol Fgogbls.
3608369mmabse  Bqd306ms  s36gm3g ©sbsddgdmmms  Gemegbmdsi, 1700,0 sosbsdreg. g3mbmdogn@se  sdGone®
dmbsbemgemdsdo  @sbsgdgdnmms  bggoeomo  fomo  Bglsdsdolse  90%-sb  86%-dg  @sg3s.  dobgrsgem
3993069805, ©sbsJdgd0l gl Emby momdml 6 wbos ogml gEogem dshzgbgdeo, dsg@sd ol s6 sbsbagl Gge-
@ bnGsol, Goegsb dskdo dmosbergds mgomeslsgdgdnmo dmbsbrgmdsig (doffols dgbsgnmegho), G®Igmas
b5J30s6cmd0ls  dotromse  dobsbl  Fsedmawagbl dmgagdol 86 cmxsby®o  Fgdmbsgmols domgds, b7, dsmBo  og-
@olbbdgds Leogmse dbmagdgdo  dmbsbmagmdss, G@Igmasg bognmegdsdo sjgm dofols getgzgnmo  bsgggmo.
boo@sbsy dsm sfzm ogbos 93069 Bgdmbagsmoa. Lsgn@smmgdms, Gm3 mzgomesbsdgdmgmans Goigbmgbmds bads-
Gnggemdo  93mbmdogneee  sdBomeo  dmbsbemgmdols  54,8%  Fgeaqbl, 86y,  sbsdgdmmms  mdgdglemdsls
03000sbsJdgdmmado  Fgoga696. mgom@slsddgdgmms mby gsblsgnm®gdon dsmsemos 3ebgmBdo, Bows JeGroedo,
J3990  JoGoemBo, an®0sBo, Lsdgagmemdo s 0d9MgmBo, bswsy dsmo bzgoeGomo (oo ©sbsgdgdnemgddo 60-
86%-0l st gddo dgeggmdls.

h396L  J399496380, mgomeslsddgdamms ©mby dg36e@ dsmsmos 930m3ol 39469006 Fgstgdom, by
gL 3sB39698gmo 10-15%-b Bgoggbl. dombgosgse s3obs o Legsbasdm qxnem olss, G@3 mngzomnwsbsddgdnmams
BAol  Bgbrgb(300l  (3emdbMogse gsdmbsgmmo dodsGmrgmads sd3b. 396dme ob, ™3 dmee Femgdol dmbas-
(3999000 M30m0sbsJdgdmmmns  ssbemmgdon 60%-3pg bogmols dgn@bgmdsty dmeol, Lsess g ©sdsmos
030003b543580086  Jomgdmmo Fgdmbsgsema. (Lednsmme ol J399s6s8o 03930 98 msdls Fgewgqbl, bmeme Ggao-
65880 128 mstopsh  (mdogobo) 55 metsdey dgMygmdl  (03ggm0). @sbsddgdgmas  s@sdsmm bmdogho
3963 omads  930b6md3n@o bsddosbmdols Lsbgmdgdol dobgogom gs306mdgdamos 0dom, G0 bsg@msdmeole lid)s-
bost@Bgdols dobgogomn (Gmdgmoi dmddgegdsdos 1996 Fmowsb) slsgdgdnmee omgmagds 15 fmol ©s dsbby
9560l sbsgol gggms oo, 306 3edmzzegzols Rsdecgdals dmdgbdol Gobs 7 ol 3s6ds3emmdsBo dmBsmdos
9600 bssmo dsaby Bgdmbsgmol domgdol dobbom 6 lslgoememe gbdségdmes bbgs Fobsdyn@bgmdol Fgz@gob.

badombgmo  (33momgdgdo  dmbrs wsbsddgdnmms gewsbsfomgdsedoi. 888300, Logmol Igmbegmdsdo,
3134358 mmos dmgmo @sbsddgdmmo dmlebemgmdols 53,4%, 367 0dsby g0 3006 ©6sMRYG ©sGa9dT0 gomsE
sgdnmo, A3 Pdgnseo  dshzgbgdgmos  Jaggbol  93mbmdognco  asbzomsdgdol  ioE@glse  ©sdsmo  Embols.
33sbmsb  gomse, bogmol I n@bgmdols 36300865601 sdsemo  Embols s FOmdols  sdsemo  bagmaezag@gdols
3s839690g9m0s  obs, B3  dombgrosgse  ©sM3 o Jmb(3gbBMamgdgmo oo  mEgbmdals  dndsbgmols, o] dmbs-
beogmdobsmgols bego®e 33900l 3Om@nddgdol Fomdmgds dbmemme 14-15%-0l gscgemgddos.

103



berggemols 3g9ibgmdado  alisddgdnmms oo MsmEgbmds 3oMggmm  M0ado  gadadmdgdmmos odom, Gmd
350 Lb3gs996 Folgemol @s ,,8Obmdol™ 37960l dm3mzgdals Ledmsemgds o6 asshboser (sbsgol, xs63mgmmdols ©s
Lbgs 306mdgdol gs3m), sdoBmd odumgdnmo 361056 ©Esmsbbbyb dobodsemne® Fgdmbsgsenls.

9306m3o 3960 0gsmleboloon gsblszmmegdom d60836gmmzgsbos dOmdols bagmazog@gdols wswagbs. Goé-
dmgdnmo  Lsghom 3630l dggsmegds emdomo  Ggln®lagdol Lsgom  GsmEgbmdslmsb. gssbgs®adgdsd
sh396s, B3 J3gg4bol  Gga0mbgdols Leoggmol dmlsbrgmdols dobgrogom gl dshggbgdgmo bsdnsmme 1200 sl
Fq096L.  83skmsb, ol NBem ©sdsemas  Lsdga@gmem-bgdem bgsbgmol Gga0mb38o (919 msdo), begrm gzgmsby
doesemo—lsd3bg-xs39b9080 (1874 mscro).

O3 gbgesgm  FOmdol  bsgmagog@gdol  dshzgbadgemo  Lmggemols dgn@bgmdsdo dsenby sdsemos, G(3
mdogdd o ©s bydogddado dobgbgdom, sg@gmzg megsbobsonm-930mbmdoggdo geddmemgdon séol gsdotim-
dg0meo.  Fglsdsdobsr, @sdsemos  Lslmgmm-bsdgn@bgm  Fomdmgdsdo  ©sbsddgdnmms LsBmsm  ogog®o  3gdm-
bsgsemo, g3mbmdogn@o Lsgdosbmdol Lbzs Lggg@mBo @slsddgdnmgdmsb dgos®gdoo.

LGméo  sg@ecrmgmo 3mmodogol gsBecgdol  8dmbgaze8o  Lsbmegmmem-bsdgn@bgm 361963580 Rstrormo
0g698s @gobsmzgol  s7dndsggdgemo doffgdo, Mol Fgogases ©sdndsgzgdsdo  dgmazo doffgdo Lsgs@emome aso-
BO©gds 000Jdols mGRgA. 394s60bs300L MbEsMbsdomo BEWL FgdmbggzsBo FOmdol bEHNbzgmgmRal gmgego-
(99680 I9d;3060gds s Fglsdsdolse, g3mbmdogndse  sdfoneo dmbsbemmdol  mby  dosbemmgogds  Lsgotm
0 bmgbsls.

bmggeol  dg@bgmdols  dsdg@osemad-Bgdbogn®o  dsbols gsbdBgogds  sEomgdgmo  306Hmdss  bmggese
dOmdomo Oglig@lgdol sddon@o sbsddgdobsmgals, Gsg bbgs 3md3mgdbag® mmbobdogdsbosb gomse bgmls dgq-
Tgmdl  bogmol  dmbsbemgmdols  gsdmmsgolngmadsl  3dody  gobogy®o  FOmdolsgsh, Logodm mbsé-Bzgzgdols
3593733393815 s FOdols 338em05035(3001  sdsmemgdsls.

336Ls gnomegdae  3603369mmdsl odgbl  LsdgFaddgm  Lsgdosbmdol  gsbgomstigdals bgm8gFymds LsgOmme
s 3.3. Logmse ©s 83 Lggdmdo Jomgdol sgdom@o  dmborgs, dsmo  Lsdgfs@dgm  oboiosdoggdol  Gge-
@0bs(300Lsm3z0l dglsdsdolo Lsdstrmengdtogo dsbols, 93mbmdogamo ©s m@ysbobszonmo 3s®gdml gm®domgds.

bodotronggemrmBo, Jogmors  gsbsomgdols depamo mby ©s Femdomo  mE096Bs300l dsmsmo Badolbo  bs-
bgeggen  Fobsdodmdgdls Jdbols bsdgFscdgm bsddosbmdsdo dsmo B ondse Rsdmzgolsmgol. emgobsmgol, sbs-
J39dnmo  Joema-39(s®dggdol Bemeabmds 4-5 %96 bsgemgdos 3535353980086 BgsGgdom. obpogowmserm®o  dg-
(96399800006 30 Joemms GemEgbmds 1/3 o0s. 39fecdg  Jermgdol  s3bemmm@dnco 0dcsgmabemds 35FGOmdsls  ©s
Imdbsbr@gdol Lbgseslbzgs Lggg@mBos wsbsddgdmemo.

30bbglol  ©sfFygdol mgemlbsbmolon gzgmsby bsgmaggag®o sbsgo 30-40 Gamos. 0633938, G@d 30 ol
sbsgol Joemgdo 4-5 w96 xcm B3omse offggdgb d0bbgll, goe®g s3s3g sbsgol gsigdo. LsgPmme, dobbglol
FodmGggds 50 Gamby auemlo sbsgol  Joemgdalsmzol Bgos®gdon Gormemos. 40 Femsdog sbsgols  Jeemgdols
Lsdgfedgm  sd@onemdals dshgzgbgdgmo (60%) 6 96 gxdm dspsemas 50 Famby muembo sbsgol  Josemgdols
SBsgrmaon@ 3sh3b9demgdamsh Bgmstrgdoo (10%).

Jomms  badgGocdgm  sJ@onemdols Bgm3gdfymd dmsgs®  dodstrorgemgdgdee  gbes  dogohbomm  dgfe®dgmdals
©3{ggdol  Igeggmos s dmdJdge  doBbgldgboms (3ol EmBol  sdsmengds s dsmmgols gobsblyEo  dbs-
Asdgeols mmysbobgds. (3mebols sdsmemgdsdo ogmealibdgds Lsdstrmsemdmebgmdols, 3ot ggdabaols, 3969539680k,
30B6gLols megsbobazools s sdoboligGomgdols bsggmdgmgdol LFsgmgds, 3mdgbogsool Bgmemgbgdol smgolsgds
s 5.9,

398mggbadaemo  moggBsgmes:

L. .4989ms830em0-30Bb6glm@o 9306m30gs. 383md(393e0mds ,,8698m0’, mdogobo, 2010; 134-167.
™.J98g9ms 8300, 0.ms3008830em0-bmggemols  dga@bgmdol  Lafo@dmem  3mBgbzosemo  (Bmdomo  Ggln@-ligdals
293myggbgdols Fg38lgds s 3GMzbmbogds). asdmd(393mmds 86950, mdogmolbo, 2010; 4-15.

3. .498gms830em0, 01.m33005930m0-8Gmdomo  Oglin®lgdols asdmygbgdol Fggeligds ©s 3GMabmbamgds dOedols
35560l Fmmbmgzbgdols Bglisdsdolsm. gu@bsamo ,,eaMsrmm-q3mbmdogn®o  dg3bogMgds s Bg-Jberemangda’,
Ne3, mdogmalio, 2011, 13-20.

4. .4989ms830em0-9306m30g0ls s 30bbglidgbols (36mdsG0. 3sdmd(398emmds 0G50, mdomalo, 2014; 286-
301.

5. ™.d93gms830mo-lsJsrmzgmals bomgmols dga@mbgmdols bmgsw-9306m3ogn@o sbsbosmgds ©s L @s-Bgaommo
30307 gdado. 3s3md399mds ,,0695m0", mdogobo, 2015; 45-52.

104



6. (96msdg-Jomons  Ledgfsdgem  sdBonemds s dolo  gsbzoms@gdals  Fglisdmgdemmdgdo  bsstroggenmdo.
Lsgsrmggemmlb  39@dm gdsmemgbo bobiffagmadmagdol Lsdgibog®m Bemdsms 3G9dmmo; mdomoabo, 2004, 144-
164.
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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
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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