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Abstract

Georgian bees positive features and priorities Bees - Divine Insects,
miracle of nature (Folk)

Lia Kopaliani

Agriculture Akademie Doctor, Associate Professor, Akaki Tsereteli State University,
Kutaisi, Georgia

Natalia Jincharadze

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

Ekaterine Arveladse

Dotoral, Akaki Tsereteli State University, Kutaisi, Georgia

ia Kantaria

Laboratory assistant, Akaki Tsereteli State University, Kutaisi, Georgia

Givi Arishvili

Magistr, Akaki Tsereteli State University, Kutaisi, Georgia

Keywords: Beekeeping, mountain zone, agriculture, Georgian bees.

The paper presents the importance of Georgian Bee breeding and the production of primary
products in the mountainous zone, which ranks first among the bee species in the world. We carry
out studies by placing beehives at different heights from 400 to 1000 m above sea level. Honey
production in the plain zone is twice as high as in the mountain zone, but the quality and
composition of honey in the mountain zone is higher and consequently mountain honey is a more
popular prod.

Among the bee species in the world, the Georgian mountain bee occupies the first place in
terms of its industrial significance, so the demand for the Georgian mountain gray bee is great.

The formation of this aboriginal species of the best Georgian bees in the world was
facilitated by the relief of Georgia, the diversity of natural conditions, the abundance of deep
nectarium honey plants, the abrupt changes of weather throughout the year, the long-term
economic impact of the Georgian people and other factors.

Georgian bees are characterized by positive features, including: Long proboscis, high
productivity, special meekness and small overswarm. They are also able to work in relatively low
temperatures and light rainy weather; Laying eggs in early spring, reducing egg laying during the
main nectar supply, Georgian bees adapt well to the economic requirements of beekeepers.

The aim of the article is to present and introduce the priorities of Georgian bees to farms and
cooperatives.From ancient times, beekeeping has had both family and industrial significance for the
Georgian people. Beekeeping satisfied not only the domestic needs of the country, but Georgians,
along with other products, traded it in other countries.

The study of Georgian bees began in the second half of the eighteenth century. Its unique
features have been established by science. Due to this, in 1886 the foundation was laid for the
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establishment of species in Sukhumi, Borjomi, Akhaltsikhe, New Athos, Gori, Kutaisi, Gagra and
the other places.

Bees spread on the territory of Georgia are characterized by such biologically and
economically useful positive features, by which it differs from all bee species on earth and is
recognized as the best bee in the world.

According to the geographical, climatic conditions and honey plants of Georgia have
emerged different populations of these bees in different parts of Georgia. Georgian beekeepers
have studied 7 species of Georgian bees: Megruli, Guruli, Abkhazuri, Svanuri, Imeruli, Kartluli and
Kakhuri populations.

The formation of this aboriginal species of the best Georgian bees in the world was
facilitated by the sharp terrain of Georgia, the diversity of natural conditions, the abundance of
deep nectarium honey plants, the sharp changes of weather throughout the year, the long-term
economic impact of the Georgian people and other factors.

Georgian bees are characterized by positive features, including:

1. Long proboscis 7,18-7,20 mm, which is of great importance both for obtaining nectar and for

cross-pollination of agricultural entomophilous plants;
2. High productivity. Georgian bees give 140-150% better productivity in the same conditions
than other species of bees;
3. Special meekness. Meekness has no direct connection with bee productivity, but is of great
importance during work and significantly increases labor productivity in beekeeping;
4. The little overswarm. Georgian bees are less tend to natural reproduction. It builds a small
gueen cell, allowing the bees to breed at our will;
5. Ability to work in relatively low temperatures and light rainy weather;
6. Laying eggs in early spring, allowing the bee family to meet the main fatigue strongly;
7. Reduction of egg laying during the main nectar supply, which significantly increases
productivity;
8. Georgian bees are easily adapted to the economic requirements of beekeepers. The
beekeeper can work on the artificial reproduction as well as the wax productivity of the Georgian
bee family at the expense of reducing the honey income. With other species of bees, however, the
beekeeper is unable to perform this work;
9. Georgian bees are well adapted to the climatic conditions of almost all countries of the
world, which is why it is in great demand.
10.Georgian bees are the best pollinators of agricultural entomophilous cultivated plants,
because of their long proboscis and the ability of extracting the nectar.It pollinates deep honey-cup
crops without any special interference.
11.The long and severe winters of the Caucasus, the frequent variability of weather and
temperature, the diverse terrain, the presence of deep honey-cup plants and other conditions over
time have determined the biology and useful economic importance of Georgian bees.

The development of beekeeping was facilitated by the invention of the framed hives(1814),
the artificial honeycomb (1857) and the drill “hoey extractor” (1865).

In 1893 n. Shavrov was the first who mentioned Caucasian bees species. In 1896, the
famous American explorer Benton, During his stay in Georgia he got acquainted with the
Georgian mountain gray bee. He took Several mother bees of this breed and established the basis
for the export of Georgian mountain gray bees to the world.

Georgian bees have been awarded the Grand Gold Medal three times At an exhibition
organized at the International Congress of Beekeepers in different countries:
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1. In the GDR, in the city of Erfurt. 1961

2. In Bucharest, Romania, in 1965

3. In the city of Moscow, Russia, in 1971

Due to these valuable agricultural and biological properties, Georgian bees have gained great
popularity and worldwide recognition, and many countries, including the United States, have begun
to cultivate Georgian bees.

As it was mentioned above, protection of Georgian bees belonging to the. World Gene Fund,

maintaining its pure form, Perfection and reproduction should be the priority for the country.
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Abstract

Influence of agroecological factors on growth, development and harves-
ting of Jerusalem artichoke on the foothills of the Lechkhumi Region
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The paper discusses the healing properties of earthworms and agrotechnology of ecologi-
cally clean raw materials. Studies were conducted at the upper Lukhvano test base on the poor soil
of the agricultural cooperative "Sozalia”. We did not use fertilizers and herbicides and the demand
for Helianthus tuberous is growing in the market day by day. Helianthus tuberous is a medicinal
plant that can be used in medical and veterinary practice for therapeutic and prophylactic purposes.

The aim of our study was to study the dependence of soil on environmental conditions
and its yield on poorly washed soils at an altitude of 1000 m; We aimed to select agro-technical
measures that would have a positive impact on both quantitative and qualitative indicators. Because
the widespread land erosion in western Georgia cannot meet the needs of the market.
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Helianthus tuberosus is a perennial herbaceous plant from the complex florid family, with
underground stems. Helianthus tuberosus’ homeland is Canada. It has spread to Italy, England,
Holland, Germany, Bulgaria and other countries. This plant is also grown in Georgia. It has many
uses. Especially it has healing properties. It is used to treat diabetes, edema, cystitis, stroke, infar-
ction, anemia and colds, to regulate blood pressure and raise hemoglobin, to treat osteochondrosis,
heel pain and many other diseases.

Helianthus tuberos improves the elasticity of blood vessel walls, enhances the compressive
strength of the heart muscle. It also regulates blood pressure, regulates carbohydrate metabolism,
cleanses the body from toxins and ballast substances (especially from primarily radioactive ele-
ments and heavy metals), improves the intestinal microflora, increases the body's resistance to vari-
ous infections, promotes digestion, regulates gastric function, protects the liver from damage and
improves its function. It is also rich in vitamins.

Helianthus tuberos, among other positive properties, has the ability to neutralize the negative
effects of environmental impact, so it should be definitely included in the diet residents of large ci-
ties where the environment is not favorable.

Helianthus tuberos is conical in appearance and has no lateral branches. Its root system is
axial; It develops additional roots from the underground knees, which spread well both in depth and
horizontally, so it makes good use of water and nutrients, that’s why it gives a crop on scarce soils.

The name of the plant comes from the name of the Brazilian Indian tribe - Topinambo. The
Indians of this tribe were first brought to Europe by French travelers in 1618 (the appearance of the
plant is also linked to this period). The chefs soon developed recipes for various, amazing and pres-
tigious dishes, At the official banquet, high-ranking guests were treated to dishes made from "fore-
ign bulbs".

It should also be noted that Helianthus tuberos not only reduces blood sugar, but also has a
positive effect on human eyesight. The plant bulb is also useful for people with anemia, as it conta-
ins 3 times more iron than potatoes.

It has been established that the bulb is also characterized by restorative functions, which is
extremely important for those who have a metabolic disorder;lt contains vitamin biotin and hema-
topoietic salts; Inulin gives the bulbs the pleasant taste and richness: this property is very valuable
for patients who suffer from systemic hunger. Fructose is praised by both middle-aged and older
people because it does not cause atherosclerosis. It is used for traumatic shock, dystrophy, to regu-
late kidney function, and in combination with other medications to treat radiation sickness.

Helianthus tuberos, despite its particularly rich composition and versatile use, has not gai-
ned wide distribution. To propagate the Helianthus tuberos (propagated by seeds and tubers) we
used tubers for planting.

Helianthus tuberosus are characterized by the fact that once planted, the small tubers in the
soil give a new sprout, which can last for decades, yielding crops used for crop production for de-
cades or more without any care.

Soil cultivation.

Helianthus tuberosus develops tubers in the soil, so for its normal development and high,
solid crop, deep, light, structural and well-cultivated-loosened soil is needed so that the tubers do
not meet great mechanical resistance during growth and expansion. Deeply and well-drained soil
provides more water and nutrients, improved aeration and provides the plant with oxygen. Quality
and thorough plowing is a good prerequisite for the high efficiency of all agro-technical measures.
Because our study plot is in a mountainous area, the soil was plowed in early spring at the first op-
portunity. Loosening was carried out, studies and rows were planned, planting depth was 8-10 cm.
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The planting was carried out in 4 stages at intervals of 10-10 days. At various exposures, the first
was planted to the east, the next to the plain, the next to the south, and the southwest. Emergence
started 18-20 days after emergence Cultivation, soil loosening was carried out, after 15-20 days a
second loosening and soil was applied. The crown of the plant has a strong, shady ridges and weeds
can no longer grow under it. We did not apply mineral and organic fertilizers to the soil, we did not
use herbicides.

Among other agro-measures, getting Helianthus tuberosus yield is highly dependent on the
feeding area, and the latter - on the quality of planting material. Planting in moist and cool places
on the soil and its condition should be 50-60 cm thicker. And in dry and hot places close to 30-40
cm. planting is completed in a row by placing one tuber in a 70/30 cm bud.

Plant care is mainly manifested in the fact that the plot is loose during the whole vegetation
period to improve soil aeration, cleared of weeds, provided with water as needed, as well as an im-
portant measure of plant care is land cover when the plant reaches a height of 15-20 cm. To mainta-
in the soil layer around the plant, it is necessary to re-fertilize the soil to better develop the tubers,
this measure should be carried out until the plant reaches 50 cm.

We started harvesting gradually from the end of November as needed. Because the tubers re-
moved from the ground quickly lose water, shrink and rot easily. The tubers retain their moisture
better in the soil, are kept more alive, and the taste is improved.

That is why they choose a dry and elevated place to store the tubers. The tubers are stored in
basements and pits.

It should be noted that, Their bulbs can withstand 30-40 degrees of frost under the snow co-
ver and give equal appearance in spring. And on our test plot - 200 down frost rarely falls. We are
sure that the introduction of this plant in almost all agricultural zones of Georgia will help solve a
number of painful problems.

Thus, the creation and improvement of Helianthus tuberosus plant cultivation technologies
laid the foundation for the production and manufacture of environmentally friendly medicinal raw
materials. On land plots located in the foothills.
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D93 30 33530905 IMbs3gdgdo ( Zhu et al. 2012, 67099Mm3930L dobgz00 2018). 53GMGMOL
SHOOm sboen bBgwsbosdo 2010 Hgul sdmbgbowo gmmo gaHgddwosmo GHm3zomsb 9g-
30005 GH®obL3MEMEOL Lodwowgdom [3].

Lodo®m39wmdo 3063gwo 2015 (gl 0dbs gs9mzamgbowo sD0MMHo Bo®mlsbs
[4]. 30dOMdYD, H™I 85369090 2014 gl bemFol BsdmEOl ME0d305oLm30L ysb3mo-
360, 29890000 899m @b bg-Bobogmsls 99dm3yas, LyowbsE Ws0fym FoaMms30s MIM3069-
00 983bsBYMOL396 s 2015 Fgwl 339 FoLMIMO35 A5TMS3wS LMbYTOL, JrIOO-
dob, ool MHo0mbydd0, 5J9wsb 339 LETYAMI MBS s FIM0s30 Fgdmowfos.

2016 gl 353690935 mmboErols dmlsgarol 3603369 m3zs60 BsMowo ysdmofzos.

M90LsM30L Lodo®mzgermdo 5369090 FobmdMOZ5 SMOL A93M(39egdIE0 bo-
393609 mbs, 329MH0sLs s 089Mgmdo [4, 5,] s oblv3Mm®mdMEo BIMSWO Tmod3l mbo-
ol 3e9b@o3090d0. MIoLYdMO (330¢0LgdMO Lodfogol Bsbsdo Mmbowol bogmagol sBo-
36gd0LsL, bagmagzolb 496300560905 BgMHrgds.

Halyomorpha halys 3m@ogsgo 953699900 o 305dGH0o3mws@ 9999w0s g3gws
390 GHMO0L sH0sDYds: bgbowrols, dowBgmeol, 3963036980, 35Bob, 3563mbbYdOL, ot~
33036900, ©93MOsGH0M s LyMY39ws d39bsMYgdol Bomzwrom. 03300935 Y3930¢9-
dom, Bs133900m, Bogmz0m, VIOMYO0M, 356039000, BMMNWII0M. JOMOMNSWSP 30 49 M) o-
bols sb30bdgero 93965695 3BMdoo. (3.3. bgodmemggiol dob. Duthie, 2012) bo®ormdols
99039md00 H3MgAL Mo Boymagol Jumzowl smbgwgdls bosgmaol dogmogbl s Hmgl dsb.
8536900l 33900l d9gA9© bogmao Asbmz30msMgdgwo MRYdS, BsoMY35 (33035. 35d0-
@MM0L s [ofozol sB0sbgdolsl bogmagdo w39ds; LoTobOL sB0sBYOIOLIL GHoMmby
956330900 5056 30M50M©YdS. gMMAboL 339360l B0 YdOLSL Fo33wgd0 (33035 boow®y-
350, 3900905 ©3060L batolbo. 93965609 LliEYdS. sB0sbYdME T(39b509gdDY 530~
@5 Lo Yd05b BogdBHM09d0, ML BogmBols en3mds dmbicog3l.

3900MM30W0s, HMI SHOMOHO BoMmMUBLbIL 2030 3ggdol 99gdmbggzsdo bodrsErm
50%-09 9306905 8msgswo, Bmyx g 30 3536930l derogmo 493MEIgdoL (s8gomdg-
d0l) MM BoGroeds glsderms Imbisgerol 0Mmgdvegdol 70%- doswffoml [6].

30603000 05369m00L gots, H. halys go@olsHsdmMgdmo maglb 0gmol  bo-
3536909 Lobergdls s bbgs LogmRsbmzMgdm LsmogLrmgddo, OO MoMmEYbmdom ©s
099935 5053056930Ld s FBMZ9EGOOLIMZOL 56 FoMTMOYIBL BododMMYISL (o6 309BL),
95650 139 (305WIMHO K0M3IZWJO0L Fodmymal BoEobsMmdo IgEo© ML0sdM3bm L3gao-
130376 LMBL, GoMsE 3OHMdEGIsL Jabols dmbobergmdsl.

Halyomorpha halys 909310036905 b5bggto bgdgd-g36mmosbgdol Gogls - do0eob-
X™90L. 0H5INMGOL BOHILOW BE90530. FoILIBITNMYdIWE FBYdL LgdBHgddMOL
0 ™@sb 0fjygdl. 0HINMYOL BMmgdoL s I39Ds6M99d0L bsbbhgbgddo, bol gmmmEmgd-
LS 5 B0oogdoi 30. 0938 0gMob s3Mm3g Bomoglmgddo, 5sd0sbms Logbmg®mgdwqddo,
Lo 5x39030, 3BM399d0L LoyMTGdT0, sSxMgM39 BOHOB39W9dOL d9gddo.

3903H53M0M9do 3G90 0fygdl Ts3HJo0m 33905L S 53HOOL dMEML - F50-
Losb 0ffygds dMIFoygdmwo IFIMIOOL FM3MWHE0s. FIBIYMB0gMHgd0ELE 7-10 mgdo
990 ofjggdgb 339HEbOL ©YBL Bl J39ws TBsOIL s VIHM HOAIBVY, Xy
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0390500. 339035900 09O, LRGOMLYOIMO BMOTOL. 3390 EDIdOL MoMmYbMdSA K aMgdo dg-
0390 dosefioml 26-30 goeb. [5]

-339603b90s 4MHdgrgds 9O 1399©Y. JMNO 3ME05bEMHOMEo dEIOO oG-
MmO ©9dL 26-303. 33963HL.

053690900 53O0 A5M©od3930L IgMgdL 3093936905 O godmBgzowo Tod)-
o0 3253L BOEILOIL - 00ogML, BoaEed 56 593 BMYdO. oMBYI0WO oBEgdo M50~
96039 g 0939 H®B7B0B - ,,0mgl6" .

306390 5308 ool bmdss 2,4 39-0), Imfiomowm 96 dmbsmobxobggmms;
3oBE0ol G9539M0@MdS S1s30L B5Bgdslmb ghmow 033w gds - 3vdgds s MOomMJdol dmTs-
3m ggml 0qdlL. 39-3, 4, 5 SLs30L FoEEro 30 IMYS30LGFOM FIRIOOWMBOLSS. 5 sbo30L 493-
ol 890093 39050J393° 0053Mm@. oWl BOILOIE bEHO0sdy BFoMmgds  35-60
©OY. BOELOMEo IFgMHo Bs385MmE OO DML doobxms (12-1730), BMHoL Tbstgls
dmdo 99539630l; dmfomsem gogolngmo 96 dwdo 4s3oLxgMo odgdol dmbozzwgmds Jabols
3o635MH0mLgdeM LryGoml.

w358980 3Mdo. 5 65§93m0560s. Brochymena s Euschistus g3560b do0eobyxmg-
00LOb 2oblibgzs39000 ME35d90DHg Vos FgMHOL HM0MEo DmEgdo 5J3b.

5399003 3tygsz30LBROMS 1939 VoS 3M90LRIMO (FmmgMNM) BMEgdom. dw3gwo 6
19396@05605. I3l FBIOYL FNMNYNOM b IO MO Ys30LxgMH0 T93gMH30m, Mm©bLZ 9-
L53BRbg30 BogMmolggMo fzdowo (aMEHowgdom. 330l 30009909 BIMPOL TbsMGL - 56~
dooo.

053690¢0l LogmEbwol bobaMdmogmds 11-12 m39s. sDoMMmO RoMMUBLbSL 0dogmU,
24 bLo»-3o 9919dos 2 38 86O IHFBIOML. SEEIOBsGHOMWO 1533900l dgdbs Tgodegds
0590l Bssmgddoa Poa™dgegL. (1)

50dMbO3wgm  BodoMmM3geMdo BoMMBLDs doMEObx ™ 30M39WwsE 5©00bodbs Y-
©Mxolfys®mdo (Lemg. Lodmsfigs®m) 2018 {garl, BsbwgMol xodol 353wol ByMaqdls
5 30090569 6533900Bg LBosmolL bsgligddo - BMMWGdBY. MmO 0990 Qo0m-
06335 35369090 99dmygs 3530l bgegdl, 93mm30sb GHEMBL3MMEH0MGOOLLL. dodoMg-
00 dMIMol Mbolidogdgdol 9999y 3936900l ozt Egwgds 99dama [engddo 50eM
50bodbms.

05369000l 2536039900l 50950l S ILILEGdOL LodFoEMM™MZOL IBMLEJdOL
90Bbom, 8536930l LogdoMmzgemdo dgdmFmol 999y Y39 fierorIMo bmMEogurgds
dmboGm®obgo dmgeo J3996ol BHgMo@GHMMm0sHg 39M9gIml o330l s Lmgwol dgm@Mbgm-
00l LdoboLEMML LYYOLIMOL JMHM3bMEo bosggbBH™ML d0ge. Ls3sMTosdm bs339m9gdbY,
0boobs v bgbool ds¢mgdls s 30baMgddo ymz9whieom®mo dmb@ogwgds BgoHm-
9mbm0560 §93m3z560 ©8F9MH0 BoOR0EJd0, HMIGHBYsE IR0JLOMYOdMO F5369dgdo
500M0(3bgds. 5ol oMo Bz9bL doge 39MomEMEs© bmME30gegds sOIOMEHMIWO Yo~
93393900 503MmbogEgo bodoMmzqgwmdo, 35bgmol MHgaombdo Lobmgem-bsdgmmbgm
3D GHNOPODY ©d Gyob x08gdvy.

B39BL dogM Bo@GoMgdmero 250m33wg3900L Loxgwdzgwdy Jobgmol Mgyombdo ds3-

6300l gOmgMwo 9gabr83ww0sMmgdo godmgzwrgbowo odbs mMgEs30l, R ssbolL, Woym-
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9bol Gsombgddo.

0536900l d5gdL0dsE MO M5MEIbMds BoJLoMEYdS 03e0LLS S v330LEHMT0.

LogoMM39w Mo 3536900l 306390 M5MdOL 25dMBYbs dmbowrmEbywos dsolols 1
0935000036. II smdob - 0gbolol II, III ©939006. III mMsmdol 459mbgbs Gglsdgoms
930LA™ML I 0935000096 ogodloMEL [6].

39b900b H930mbol 36005 MO 30MHMDdYI0B 25dMAEObIMY B536909¢0 doMoms-
QO JOH® 05MOL 0dEg3s.

053690¢0l gmHm9gMEo MH3MmEbmdom godmBgbs 3sbgmol Mgaombdo y3583046Mgd0-
6oL, HMI 530 GdY0S PoAMAJEIL 39H0MENYO 25033093900 LabmGBm Lodgmer-
6o 3MEGHMOHIOLS s BHYoL BoMgomdsHg 3mogsqo 3536900l 493MEIWYIOL 5MHYoEols
sHMLEgd0L JoBboo J9dyma fiergddog.
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First record of Halyomorpha halys Stal, 1855 (hemiptera: Pentatomidae)
in Eastern Georgia (Kakheti)
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Abstract

The brown marmorated stink bug (BMSB) Halyomorpha halys has become a well Known

pest, wich causes serious production losses.

The brown marmorated stink bug Halyomorpha halys (stal) is an East Asian pest.
Over the past 30 years the bug has spread from its native range in east Asia to North America and

Europe.

BMSB has been detected in Europe in 2004 and has since expanded in more than 20
countries from Sweden to Greece and Spain to Turkey, the South European Territory of Russia

and Abkhazia.

Halyomorpha halys (Stal) is
Known for its high polyphagy, high
mobility and high reproductive potential
and proved to be extremely difficult to
manage on crops.
It feeds on a wide range of and has more
than 100 host plants that, include grape,
raspberry, citrus tree fruit, small fruit and
soybean, It also feed on a number of wees
and ornamental plants. Halyomorpha halys
also attacks vegetables, beans, maize,
wheat and other cereales.
Besides the direct injury caused by sucking
on fruits themselves, the punctures by the
rostrum of the stink bugs often represent a
gateway for secondary bacterial and fungal
infections of plants.

During the 2020-2021 season we investigated the occurence and biology of the brown
marmorated stink bug (BMSB), Halyomorpha halys a new inwasive insect pest in the Kakheti

region Republic of Georgia.
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Halyomorpha halys is a relatively large stink bug (12-17mm) with the dark coloured
dorsum with yellowish-brown and/or reddish-brown tones alternating with black or dark metallic
green spots in places with councentration of black punctation.

The antennaae are mostly black with only the bases and apices of the last two antennal
segments yellowich.

The legs and underside of the body are yellow or
yellowish brown with more or less sparse black
punctures.

In our observation the first adults of
Halyomorpha halys were detected at the end of May.

The highest numbers of BMSB adults, were
observed from mid July to August.

In Georgia Halyomorpha halys has only one
generation per year and overvinters in the adult stage.

The occurence of Halyomorpha halys in k.
agricultural, forest and urban areas in Kakheti region (Georgia) requires their further monltormg as
potential pest in agriculture.
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Ways to Improve the Fertility of Alluvial Soils of Samegrelo Region
(Senaki-Nosiri) in Hazelnut Plantation
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Vineyard cultivation begins with agrochemical analysis of the soil. The vine loves warmth, moist, and
light, thus vineyard should not suffer from the deficiency of natural conditions. The vine grows well and gives
high yield when the indicator of the acidity of the soil is about 6, 0-8, 0. Therefore, based on relevant soil
studies, agro-melioration activities should be carried out before cultivation (Liming of acid soil and
plastering of alkaline soils).

Hazelnuts occupy one of the most honorable places in the food industry, hazelnut culture in Georgia
dates back to ancient times. Historical records confirm that the locals grew wild hazelnut varieties in their
gardens in the 6th century, and over the following centuries, improved hazelnut varieties adapted to the local
climate were obtained through folk selection. The rational use of natural resources for hazelnut plantations
and the selection of the best care options for existing industrial plantations, adapted to specific soil-climatic
conditions, is essential and will be scientifically substantiated and supported by research.

Deep technological processing of hazelnuts produces valuable food products in great demand
in the world: vegetable oil, hazelnut flour, milk, halva, high-calorie coffee substitutes. Hazelnuts
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are a major component of the modern confectionery industry. It is used in the manufacture of

various cakes and candies.

An important source of income is the secondary raw materials of the hazelnut (new shoots, twig

overgrown branches, shell, hazelnut fruit husk).

Hazelnuts also have important healing properties.

Hazelnut culture is a complete raw material to produce a wide variety of food and medical

prophylactic products in great demand in the world.

Therefore, the rational use of natural resources for hazelnut plantations and the selection of the best

care options for existing industrial plantations, adapted to specific soil-climatic conditions, is

essential and will be scientifically substantiated and supported by research.

It is important to cultivate hazelnut industrial plantations with high-quality nursery materials in

different regions of Georgia, mainly in mountainous areas and on relatively scarce, currently

unused soils. Such plantations are not only a reliable source of primary raw materials but also
effectively protect soils from erosion, dramatically improving the ecological condition. It is
important to fence the plantations, if we use sweetbrier, hawthorn, wild plum, etc. as a protective
fence after 3-4 years they will also give us expensive medicinal plant raw materials. {Neli

Kelenjeridze, Nino Kelenjeridze - "Hazelnut Care-Growing Technologies”. Kutaisi 2009 Pp.3-5}

In addition, the use of agro-technical measures in hazelnut plantations on low-fertile soils, which

will be adapted to the given soil-climatic conditions, will increase, and maintain soil fertility, will

have a positive effect on hazelnut yield and quality, and will have an economical effect.

Our research concerns the selection of various agro-technical measures in the hazelnut plantation

cultivated on alluvial, low-fertile soils in Akaki Tsereteli State University training-experimental

farm located in Senaki (Nosiri), Samegrelo region, and its impact on soil fertility and yield.

The plantation was cultivated within the framework of the scientific grant Ne507 -"Increasing the

fertility of the soils of Upper Abkhazia and demonstrating the cultivation of hazelnut plantations on

them"- funded by Shota Rustaveli National Science Foundation on the base of Akaki Tsereteli

State University, Agrarian Faculty.

The essence of the project was to study the impact of intermediate crops on the lowland soils of

Samegrelo and Imereti, to cultivate hazelnut crops on them, to develop and demonstrate relevant

technologies.

Based on the experiments conducted during the three years of the project, various conclusions were

made, including the following:

e In perennial crops grown on low-alluvial soils, to increase soil fertility, it is better to use
legumes (soybean, lucerne, vetch, etc.) as annual intermediate crops; {R. Lortkipanidze -
“Improving Fertility and Nut Cultivation Technologies on Alluvial Soils of Samegrelo and
Imereti. MBM-Polygraph Ltd, Kutaisi 2012. P. 90}

e Rational use of organic and mineral fertilizers gives a high effect on young hazelnut orchards.
Application of organic fertilizers in autumn 30-40 t / ha, once in 3-4 years. It is also good to
sow legumes every year in the fall as green manure and to plant them in the soil during the
early spring flowering phase. In addition to organic fertilizers, we should include mineral
fertilizers: phosphorus, potassium fertilizers in addition to organic fertilizers. From nitrogen
fertilizers, it is best to apply the first dose of nitrogen in the form of ammonium sulfate or
calurea before flowering. The second half of the nitrogen dose should be applied in June. {R.
Lortkipanidze - “Improving Fertility and Nut Cultivation Technologies on Alluvial Soils of
Samegrelo and Imereti. MBM-Polygraph Ltd, Kutaisi 2012. P. 92}

These experiments were conducted in 2009-2011. Hazelnuts are cultivated with 5X4 m2 of
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the feeding area. As we mentioned, the use of intermediate crops and organic-mineral fertilizers
had some positive effects on increasing soil fertility, in terms of yield, we certainly would not have
results here, because the plantation was cultivated within the framework of the project.

Some reclamation work was also carried out as the survey revealed the intensity of abundant
rainfall during the agricultural year which led to the deterioration of the physical condition of the
soil. In the newly planted hazelnut plantation, the water rose in several places on the surface.

Agro-reclamation work-drying was conducted as a measure to restore soil fertility and
protect it from erosion. The following agro-reclamation elements were selected: An excess
moisture regulating network was arranged on the test area (1.8 ha). The surface was divided into
four parts and water permeable furrows were made to accelerate water flow. And the increase in
velocity was facilitated by the creation of a slope in the water network from the plain surface.

A drainage network has been used, which receives excess water from the regulating network,
removes this water from the wetland area, and short-circuits it to a common intake located as a
channel near the test site.

10 years after the end of the experiment, based on the observations, we conclude that the
reclamation work is renewable and can be improved. The secondary wetland has been observed in
the area, which has a negative impact on the yield and quality of the hazelnut plantation. Hazelnut
yield was recorded, as well as physio-chemical properties of the soil. Which fails to show
promising results. It is therefore necessary to select and implement various agro-technical measures
to increase soil fertility and hazelnut yields, which is the goal of our research.

Soil cut was arranged, we used the above data to provide a description.

The data show that the soil is of medium thickness and below 90-120 cm a ridge is
developed. 0-16 cm and 16-25 c¢cm horizons are characterized by a granular structure. The loamy
25-38 c¢cm horizon is characterized by unstructured soil, wetlands, and gravelly composition. The
cobblestones in the lower layers are filled with dust, silt, and fine-grained fractions. It cannot be
dug with a spade. The soil and the rhizome under it hold water well, signs of standing water
(wetland) in the soil are observed only at the beginning of the plot, from the roadside, which is due
to the malfunction of the drainage (drying) network there. Deterioration of meso- and micro-relief
is caused by improper tillage of the soil.

The agrochemical values of the soil of Nosiri training farm before the test are presented in
Table #1.

Table #1
The agrochemical values of the soil of Nosiri training farm before the test
Sampling PH in Exchangeable Hydrolyzabl | Absorbable | Exchangeabl Sum of
L Humus . . absorbed bases
depth water acidity mg/ eq e nitrogen phosphorus | e potassium
(cm) extraction 100 gn % mg.100 gn mg .100 gn mg.100 gn Ca+Mgmg/
9 g.1uug g.1oug g.1oug £q.100 gn
0-20 7,0 1,0 2,95 23,8 12,8 15,5 21,0
20-40 7,5 1,0 1,78 28,1 12,0 12,0 25,0
40-60 7,7 0,6 0,93 17,0 11,0 11,0 35,0

The table shows that the soil has a neutral weak alkaline reaction, the sum of absorbed bases
is high and increases to 21-35 mg/eq depending on the depth.

The soil is provided with nutrients - nitrogen, phosphorus, and potassium on average.
Hydrolyzable nitrogen increases with depth, while phosphorus and potassium do the opposite.
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Humus is the soil varies from 2.95 to 0.93% and decreases in depth. According to the amount
of humus, the soil is fertile.

Based on the data of our preliminary research and the studies conducted at various times in
similar conditions, we decided to implement various agro-technical measures to increase soil
fertility and have a positive impact on hazelnut crop yields. These measures are the use of green
manures, application of diverse types of bio-organic fertilizers, ridding the area of excess moisture,
sowing perennial grasses between rows of hazelnuts, and more.

Literature:

® Amiranashvili, B. - "Hazelnut". Thilisi, 1999.

o Kelenjeridze, N., & Kelenjeridze, N. - "Hazelnut Care-Growing Technologies". Kutaisi
2009

e Lortkipanidze, R. - "Soils and Agriculture of Imereti". Publishing House "Georgia".
Thilisi, 1997.

e Lortkipanidze, R. - “Improving Fertility and Hazelnut Cultivation Technologies on
Alluvial Soils of Samegrelo and Imereti. LTD “MBM-Polygraph”, Kutaisi 2012.
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e http://vinoge.com/mevenaxeoba/organuli-meRvineoba
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e https://en.wikipedia.org/wiki/Organic wine

e https://www.germanwines.de/knowledge/viticulture-winemaking/organic-winegrowin

e https://vinograd.info/stati/organicheskoe-vinogradarstvo-bolshe-vnimaniya-

agronomicheskim-priemam.html

e https://vinograd.info/stati/stati/sravnitelno-issledovanie-pochvy-pri-biodinamicheskom-i-
organicheskom-vinogradarstve.html

Perspectives for the development of bio-winemaking - bio-winemaking in
Georgia

Roman Beltadze

Doctoral student

Akaki Tsereteli State University, Kutaisi, Georgia

Abstract

The establishment and development of organic viticulture and winemaking in Georgia does
not have a long history. This direction of the field is a kind of novelty in agriculture. The first
organic producers in the country appeared 15-20 years ago. During this period of time, the
fundamental principles of bio-viticulture-bio-winemaking were gradually refined. It more or less
adapted to the conditions of Georgia and adapted to the existing standards in Europe.

In Georgian viticulturists-winemakers and mainly in small family wineries, the direction of
bio-wine production is significantly gaining ground. Which is due to the high price and demand in
the market. The average price of one bottle of Georgian bio-wine ranges from 20 to 35 GEL
depending on the place of origin and names. Consequently, the demand and desire of small farm
owners to switch to bio-wine production as soon as possible by bio-viticulture standards is high.

According to the National Statistics Office of Georgia, grape resources and use have
increased significantly recently. By 2006, the grape resources totaled 361 thousand tons, of which
24 thousand tons of wine were exported only. These data were changing every year, and by 2020
amounted to 650 thousand tons. Of which 98 thousand tons of wine were exported.

There is also a significant increase in the area occupied by perennial plants, according to the
2017 census, 36.1 thousand hectares were planted with vines in Georgia, and by 2020 it amounted
to 41.2 thousand hectares. Which provides a sufficient basis for the development of organic
viticulture in the long run.

According to the National Statistics Office of Georgia, the number of land use and less fertile
land is significant and important information. Which is also one of the important factors for the
development of organic viticulture.
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Organic viticulture is an area of agriculture that does not use potent and systemic pesticides,
herbicides and mineral fertilizers. Therefore, the final product - grapes - is a useful and "living"
product for human health, from which precious wine is obtained, which, unlike most industrial
wines, is a precious beverage. There is a great potential for the development of bio-viticulture in
Georgia and it should be noted that this issue concerns not only viticulture-winemaking, but also
every field of agriculture, which needs to be used properly.

00®™6(M30S

,0035300L  (39dbmemy0900”- sbogro 330bmMmo 30g3sMoEJdO
L5d90139eMmTd0 s 35070 B0MEMYOMO 5JFH0Z3MdS

DT @3B,
093, SbMEF0MYOYIENO 3OMBILMEOO0. 050790l Fms MO39 ol Lobgwdfozm

60396003 9@0. 0500930, LodsOrz9wM.
OHBS omMangdorsbody

13, 3OMRIBMOO. 53530 §9M9gNEOL Lobgwdfoxzm Mboggdlo@gdo, JMmsobo, bo-

JoOm3gm.

69649 BoBb0560-565Ls3g0am0

1393, SLMEOMYOMEO 3OHMBIBMOO. 53530 F9MHgmeEol bobgwdfoxm MbogzgMbodg-
&0, Joo0L0, BodsGrmzgem.

3362935 99036985 T3b ,,x090289090b “ G096 Fstr3098:9cm0 sbsero Js(032em0 3290060960 3(935-
®59980b  (3¢903935¢%0, 3gmmBa56030 @5 xgmboerogorydo) 0,15% 306596096Gsgool bbbs@gboor

30000L 09l  bgdmddogboo Fomgdrycro  09bierbgiaadol 393900 (H3sbmdob
b0l 06(996b03mdob Fgbfszcrst s dgbsdsdobs, 36935(3Hol BomermgorI®mo s5hogmdol swo-
3965b. 3320193580 sU939 B30 0465 Jotr0029em 85 Y bg bgemdobspzomdo bbzs (9 wsbsbyemgdol)
329006960 363935(59900¢. 33¢1935 Bshsts TOCT-54221-2010 dgormoz0l dobgwoz000.
@s003960005 bsdogg 390069650 3639350590l Fsm3¢r0 BOMMZBOLIBHO S7H0302B5 B0¢980b
bssbodoersgoe gsmomob, @9&el bogmdobs s bsogbsgdol peabol 8obgg00. gs8mzemgbocros 3¢9-
062950 359356590 -8902029856030, GZMEG; 3906509005 0L bsey39009b0 byendgdfymdo.

1533956dm Lo@yzgdo: 3m306w9H0 603m0gMgds, BOMELWMYOMHO 5JEH03Mds, MJLerbgM0, X9-
399530, 39MMMH256030.

5dBHoemmds. 39990660 Lolv)dgdol odsmm Qoblo3MmEMdMEo s IBsMEO gmero-

OIS 3b30MOHMIFIM0s 0dom, O™ Mbosw MmO LAOMJGHIOO 5390Egdol s Bo-
B03m-J0dommo 30190900l 259m, bOLOSMPYO0D FoMOE0 BOMEIMAONIMO  5dGH03MO00
(Plante et all. 2011). dsomo d56boegs 51939 360369 M3z5600 A5MYIMLES33000 FM0oEdo.
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396Jdm, d93b0gems sDBM0m, 53 6030009M9d9d0L gH-9MHMo Yzgwsdg 360d369wm3zs60
053059009055 F50 MMM0GMHMNJIGJO0L bsM0 Bossado s®LYdME Wommbgdol om-
69056, MmJloYdMB, 30OHMIL0YIMD, J0bgMOWGdMB S MEYBME bsgMmYdMb,
JB9bMd0MEH03900L Bomzwrom, Mol 999953 Hodmoddbgds 3oMmzomm®o 56 3oMm-
R}MOMO0 3033¢9JuM0 bogzmogmgdgdo (Wang, Mulligan, 2009). 0565890060H™39 33093900
(Goel, Dhingra, 2021) 5b939 8m{dmdgb 393060 6030009gM9d9d0L OHMEDBY 5sT0sbgdOLS
5 35™390 900l K 96IM0YMBOLMZOL, BoMTo(393G L S d0MBETYEO3E0bM 0bMLEMmOs-
do.

d0bgs35 0doLy, MM AMBEOM d>DIMO FoxJMOMWos bb3oolbgs FoedmTm-
00l 3930600 301935653000 s M59gb0Tg smfiergeols 496853wMmdsdo Fsco 331930
9653500360350 3030bIMGMBL, 500 0TSO YrIMOEMIds LIIY 56 3bEYds. doy35Rb60-
5, ™md 3609369035605 3993060 361935053 gd0L BoMMM 139JBHMT0 o390l M30LY-
09%0L 53969090l dgeBg3s, 300 IMO35¢TBOOZ0 330935 S BIOMZS 5MMINMEEHWYOY-
0oL fo®mdmgdsdo.

5939 65 503608bmm, O™ 35651369 39M0m©To Lolivydgdol JosMmme s wWEbm-
@6 35BOBY, LEOBGFMOAs30M Yo mgddo 3e0bEYds YobLOIMMMYPIMWO YMMOEEYds 3T~
35605 ,X9MR9OGT0 [oMIMgdMwo sHoswo JsGmmwo 3xdobmMmo 36MHg356M5@Jd0L d0dsM0).
30603690 sb 259mdobstg, B3960 330930l J0BIBL oMoy bs, sHowo JsOommwo
38069960 369350539d0b - X930, 39mmMR6030L5 s XIMBOE0E0TOL doMEM-
309960 5JGH03M00L FGLFo3Ws WsdMEMSBHMMON 306Mmd9ddo.  36g356M5EgdoL d3gbscrgby
B90mg390900L 9539dGH0L Fglolfogwrs, Bogge 339bsMgE 09dIMo 0gbs SEAOWMdGO-
30 304M0U, 9. §. »B3MRbOL 3oL MYLlENgdo. 39dobmEo 36935M5GHJOOL BOMELMYOYMHO
3gdBHomds dglfogerowo odbs IOCT-54221-2010 dgoomo3zol  dobgzom (Mo 330MI0m
90x030090wwo 0gbs B39b 0g®) (Test methods, 2012). ol gobolsbezs ®s3gbody
650dbol dobggom. 39MHdm, 50dMmbszgbols dsliol, Bgbgol Loa®Aol, MWgMML Loa®dols s
B0l Bgs3060L BoMMMdOL Jobg30m.

30636093 wo 369350530l dOMEMA0IM0 5dEH03Md MYLEbYMHP9d0L dsliol Jobg-
300 (Ba (M) 2560L5B0m36ms 8990930 BmOIMwoom: Ba (M)=((M-M1)x100)/Mi, bsss, M
5oL 3m63M9G Mo mgberbgGmaol dobs, Mi 3o _ Lsgmb@Mmenm 83gbs®ol dobs. dmEgdvy-
o BMOIMNwOobL Abgoglo gobolsBL3Ms 4oboLEBLIMS o3IO 369356153 JOOL dOMEIM-
3060 5J3H03MdS b50gLsMYdOL BgLZ30LS O VIOML LMoL, MWL BYEI30MHOL BOM-
0™dol dobgz00.
9Jb3960896¢0l EOB060. HdMMIEHMMOMWO (3L S0EYS 2020 Fowl brm-bmomo 4s63dg-
MmO900m. ©IBOEs Bgdmm BsImmM3mowo  dglobfagzero  3BobmGmo  36M935MoGgdOL
0,15%-0560 LsdMom blbsMgd0, MMIwgdoi 10-10 dgr-ol GomEgbmdom IMmeglis Ro-
AL Jowse0sb 393MOL x599080, LEZMBBHOMEWM 35M056GTo  39BHEMOL K5d9030 soLbs
10-10 3qw-0l Grom©9bmdol 458mbowo (gswo. 5833505 godbogdwe 39@®mol xs99ddo
Booogls 300l mgbero 5-5 35¢ol HomEgbmdom. 300y, Mommgwo 3mdobnemo
3693560530l 1533930 J5B39693gd0 gobolisBmz®s 25-25 6303HMoL mglicbyMaol dobgo-
300. 39¢M0L x5998d0 Bsgliogo Fobvgns dmmoglis B3xE09IMS® FMYMdOE dMES-
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A™60500, Bos3 72 Lo-0b 496353 Mdsd0 0TYMBGOMPS MMSBOL 3H939MsGMSDY (25-

28°C) Lodbgerols 306Md)dT0, 250039008 dJobBbom. Fgdamdo 7 g 9Ju39MH0dgbGo
33993 OOL LOBIMEIOL Fobsmgdol 30MHMBYdT0, 08039 39JI39MGIMOL T9bsEIBwY-
Bgd0m. 3005 Imoblbs 10 Eol 8999, 350bBMTs Mommgmwo d3gbstol ggligol s g-
&b Bog®dg bd-do, BMMEOL HBYIS0MOL BOMIMMdO 1T*-T0, PIYObWs mbs g-To, Mol bo-

030390 HY3 9985Ls BoEYo 399906)MH0 3M1Y3565EJOOL BOMEIMAOIMO 5JEH0ZMDS.
33093500 258mygbgdmero 0dbs 399gao 39806Mo 3093565@9d0:
1. ,x9m3m0s0o“ (GH). 0§sm3mgdgero 30835600 33U, X9MR9OE0". Lodo®mgzgarm
2. ,29006056030%(GO). IFoBmgdgeo 30835605 d3U,, XJMRIOGO". LogdoO g™
3. ,x9MbowoEowydo” (GSi). IFsmBMmgdgwo 30835605 d3U,, XJMBIOEO™. LogdsOmngg-
w®
o 3306960 3Mg3sM@0 1.
3mmbm®o 3m3obmmo 3609350530
JoO Mo 3mdobmemo 3M9g3sGmo@o-1.
3903560 33060 3609350530
3390356090 3306MH0 360935M03H0
0)MJMe0o 3130bmEmo 360935650
10 Gbeo 3m3069Ho 3Mg3s6MoE0 -2.
11. Js@rormeo 3999060 3609356Mo@G0 - 3.
Us39wo 33069960 60300gM9d006 H9JuGdo Lobgwgdom dm@sbowos Fbmem 3L

00N o U

»XINBIOGHT0 J9Jdboo 360935653 gd0 300035600L596 dogdo 6gdsGm3z0L Tglsdsdo-
Lo, bewm, sbsebgbo, 00039Mm0 bmMTgd0b gsdmdobsdy, asbbowraos 0d J399bg-
0oL ILBbYEGdOm, LosE Gus 49 ol bsbvmdo Fgoddbs.
33€930L 890073900 @5 bbowwgs

3900331939000 EsEA06s, MMI 33693530 Bs®Iemo bgdoldogemo 3mdobmemo 36g-
396530 9839JGM0s dglfogeroo 60dbgdols M35 LsBOHOLbom. MMBEs,  YMMOELINId0s
b0 JoMmvo 3m306996H0 369356M5GHJO0L BOMEMAOMEMO 53E03md0L M8gbody sbgr-
©@Md0m o0oeo 35839698 gd0 (0saMsds 1). dmbs3gdgdo 330839690, MM Bqligol Log-
»3dgd0 BO»OL Jobgz0m 2odmMBYM0s M350  36193560530. 8500 a0l Y39 sBy do-
©o0o 9839JGH0 3¢0b@gds 49Mdsbmeo 3130bmMo 36M935M5E0L dmddggdom. dolo dom-
WMYH0YM0 5JGH03M0s (35)B9g30L BOEOL dobgwzom Fgoaibws 89,82%. 300900 Bo-
6B gds X% gLoEoEodols (GSi) s 30embm@mo [odmdmdol 36M935MoG0lL 989G B9L-
300 LogMdgdo BMEOm, HMIGMS ds LOZMBEMMEM 939650191096 FgsMgd0m oAbl
d9L505doLo 78,57 s 74.36 %-b (3bMHowo 1, 0sy®msds 1). Forbgogzs 3oLy, QoM
0O ME0 30935M530LS, Y39 9Ju39MH0dgbE M 356056GT0 LG0T oM©Ids Bgligol
Log®dgdo BOE(Obowgm 3bGOEO 1, OSYMSTs 1). 5T IMFIMBL O FHIOIGHIOHIWO Fys-
mgd0o3 (Zandonadi et al. 2007; Clapp et al, 2001).

gbtogero 1. bbgssbbgs fse0mdmdol 328006090 369356390l dmddgwmgdoo Bomgdeamo 30060l ogls-
@6963980L 806z 0160 33¢79300 dg98960
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Booagls™ol g3gL- | Bsoglstol @g®ml | Bsoglis®ol Bmoxmol bg- | Bsogbstols
3mBobm®o 3Mg3sModo
30L bog®dg (L) | Loga®dg (1LJ) ©33060b BsOHHMdO (1L3?) Gebs (3)
LogmbE®. 10.22+2,448 4.09+4,092 2,443+1,007 0.33
xg3mds@o (GH) 12.40+2,693 p | 10.78+2,077 p | 8.98+4,829 0.88
<0,00048 <0,0001 p <0,0001
39MmO56030 (GO) 13.64+2,665 p | 10.13+2,045 p | 9.69+4,912 0.93
<0,0001 <0,0001 p <0,0001
%9M0Eogomdo(GSi) 1821+3,499  p | 9.07+2,130 p | 7.67+2,305 0.9
<0,0002 <0,0001 p <0,0001
r9lsrge00-2 13.13+2,636 p | 6.280+1,158 P | 3,998+0,8886 0,66
<0,0001 <0,0001 p <0,0001
3onmbm®o 17.62+4,462 p | 7.58+0,8731 P | 6,476+ 1,961 0,58
<0,0001 <0,0001 p <0,0001
JoGoeno-1 12.42+3,195 p | 7.40+1,397 P | 7,769+1,865 0,7
<0,0101 <0,0001 p <0,0001
39635690 19.40+4,577  p | 6.87x1,259 p | 5,446+1,411 0,77
<0,0001 <0,0001 p <0,0001
330035600 13.62+3379  p | 6.64+1,392 p | 5,559+ 1,274 0,55
=0,0002 <0,0001 p <0,0001
o0¥Bgmewo-1 8.342+0,3926  p | 6.97+0,2079 p | 7,957+0,4709 0,66
=0,0082 <0,0001 p <0,0001
GHrbmeo-1 14.78+ 4,129  p | 6.35+0,9215 p | 6,457+1,537 0,66
<0,0001 <0,0001 p <0,0001
Jooeewo-3 14.94+3,582 p | 6.26+1,191 p | 5206£1,211 p <0,0001 0,58
<0,0001 <0,0001
One-way ANOVA p <0,0001 p <0,0001 p <0,0001
3> e33L30lL 3> mafmbL 35> zmongmals
3938anbyfMo LogMmdal LogMmdal Baes3nMmalb szomormdal 3> Boomgbamydals
3My3smaBo dabycezocm dabjyeznom dabjyeznoe Pmbal 3nbyeznm
| %am3n3s®a # 31,33 [N 153,78 [NEES o I 166,66]
aammfasbngo a 33,4¢ N 147,63 INEZEES N 181,82
xambaemogonde 78,57 r 121,7¢ I 2625 r 190,95
fbymo-2 i 28,47 52,56 70,65 81,81
3memmByfo | 74,3¢ 85,33 N 181,52 75,75
Joforgma-1 il 26,9 74,31 N 230,98 112,25
233@3369mo | 89,82 Il 67,97 N 157,08 I 133,33
3330@>Manmo ! 31,11 . 62,34 = 136,95 - 66,66
onfinmo-1 { -17,22 40,41 237,5 I 100
Frobymo-1 m as61 ss,2¢ N 177,94 100
JsFornmo-3 | 46,18 il 53,05 121,74 75,76

@0336305 1. bs330m930 3798069050 36935659980 BomgmmagoLibho sgho32ds

dg3bogems (Maji et al., 2017; Nardi et al., 2021) dobggzom, 3mdobrmo bogmoghgdg-
00l LEGHOTMWH30000 BIBZGO0 ASTMYMRID MOYPSBM Tx5390L. Moz30L FbMOg gl bsgMogdo
Dom3moy9bgb PGPB (939656090 B0l dsbiE0dwaro®gdgero dsd@gmogdol) bs3zgd bog-
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00969390, MHOLS3, FgLOdFOBOE, F9wd0s 255d0gMHML d3gbsMol Bglzgdol HBEOS.

Ubgoolbgs 3mBobMMo 36M935M0BH0m ©s3MTs390090 3040l 10 Posbds mgl-
wbyMgdds Lo3MBEHMMEMM 35M056GMb F9Md0m, BMY0 M gJu3gMH0T)bEH ML X AIR-
4o, OHMYMO0359: XJM3935EH0, 39256030, MMGOJMo, Hrlivyeo-1 s Jos®romeo-3 3v-
35%900L dmgd9gdoLsL MbH35 39603056 239MO0MO BJL13Jd0 S BJu3gdOL dmlivyligdo.
3853900l 8mddggdoom Abs3bo F9Ig00 33b3Ids WOEIMIGHMOWME [ystrmgddos
(Zandonadi et al. 2007), ®sbsg 8936096M900 30069396 3mdobmGmo bogmogMgdgdols dzgbes-
Mol gobommmyom® 35839690 gdbg 30MHs30MH0 Bgdmddgwgdol dgwgal. dggbogdos
Ubgs xamx30 (Trevisan et al, 2010) 239000 g9g139d0L 2s630mMaMgdsl blboL 3wmdobwmemo
36935653900l 5gboboGO 5dBH0Z3MBOM, M3 35000 356M5YEOm, FoM3MoEYIbL I39bsMgms
R0DBOMELMYP0MEO 0530L909)M090Dg dmddg J9356) BOMEOMAO0IO BoJBHMOU.

y39s 3793069960 36935050l Lo 3950056ET0 sxgodloMmEs WgMH™ML Logmdgdo
DM, 099939, B0MWMYOMEMO 5JGH03Mds 53 FoB3969dol JobgE30m, Y39wsBg oMo
0Yym x9gm3mToBHobs s 3gmmesbo30l 998mbggz9do s F9oagbos dglsdsdols, 153,78
s 147,68%-b (p<0,0001). 9500 Im3y390s X9JMLoe030)dob 9539dE0 0gH™ML BOHsdo s dg-
5096l 121,76%-U (p<0,0002). Loggeo bbgs 373obmMo 36935Mo3Hgdol ds s50bodbmero
6503b0oL dobgz0m, 350M0M9dL 40,41- 85,33%-0b BoMawqddo (LMomo 1).

3730699M0 6030009693900l Imddggdom I;39b5Mgms BOEOL domsen 0b@Egblogmds
d9L5dgdg0s S0bLBSL VX MNYdOL FGFOMIBIMS Fob3EsEMBOL oD, s Fglodsdo-
U5, 1533900 6030009MYOJOOL 5930w OIO BHMIBL3MOEGH0m d3gbstgdo (Hasanuzzaman
et al., 2018, Taha and Osman, 2018), 56 30093, {yerob dgficmzol, BmEHMLobmgbol, sbEHomd-
LOIBEHMMO F9EdMEODIOLS S BIMIIBEHMEO 5dEH0Z3MBOL Yoy mdglgdom (Kaya et al.,
2018).

3H505, B9g13gdOLS S MWIMML BOHEOL Flodsdolo, 1533900 B03mM0gMHYd9dOL 0b-
A9bbom®o dgfimgol Bgmbby, 31FobmMo Bogzm0gMgdgdol Bgdmddngds SBEG0TMEoM9dl
BMEO0L BooBOFOWSEF0M BYPI30MOL  BMCIMDOL BOSL. 58 bodbol dJobgz0m dom-
MRV 530305 Y39esDY 5000 sBOJLOM©S 36935M5¢ PgMMOY6030L d9dmbgg-
3530 ( 426.63%, p <0,0001 ). 35l F0394390mS X JM3ToEOLS s KJMLOOo30dol 9539dEHO
5 39500965 368,48 s 262,50%-1 (p<0,0001).

3500 BOMEIMAO0IM0 5dEH03MBS odMegobs Joemvyero -1 s MMGJmeds 30M93s-
5390053 (230, 98 s 237, 50%, p <0,0001), Lozmb@H®Mmem 3gbstgos dglisdsdols bodwysgrm
0563969090356 d9509000 (LyGosmo 1).

Lb3505b3s HoMIMIMmdol 3m80bM0 301935653HJOOL dOMEMROMEO 5JEH03d0L Tqbs-
093050 508Mbo3gbols fmbols dobgzom 58396, sbowo Jo@mmaro 369356M5EGH9O0L Bowowo
0563969090, 3903M, XJM3MdoBGo - 166,6, 39mmMs6030 - 181,82, bmewm xgmboeroizovy-
90-190,95%. Bbgs Loggo 3mFobmEmo 301935653 JOOL BOMWMYOMEO 5dEH03Mds d39bsMOL
fmbols dobgzom, IgMHygmds 66,66-0sb 133,33%-0l BsMawgddo (LrMomo 1).
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390M33193900s bsmgwym Lsdo  3mdobwmEo
3619356530L - Xgm3MTsBH0, 3gNMOYsbo30
X9ML0E0E09d0, 50O BOMEOMAOIO0 5~
A03mds, OmamO3  Lo3MbBHOMHMEWM  35M056-
N A6, 51939, Bb3gs 3BoEHgdmsb FgsMgdom.
59 b0 3xF0bMOO 36M935MBEHOL BOMEMYOV)-
/ M0 533030930l X 9FMMO b5E0BOm Podmg-
obs  ggmmmys6030, OHMYMOE Lor3zgogbm
31806960 3609356M53)0.

3099330 1. 390067350 363935(3¢Hgdols
G90s639800m0 85

909356605, H™3 Legolb dgebymdol IEYMIO A9630M30MJdOL 5930 gdMBOL
RmbbY, 99390 3608369035605 53 3019356530l 5dBH0IM0 PsOMIs 53MMIMEHVIMHIOOL
0o60gd580. 4905 530LY, BLoobEGHYMHGLMS 3TobmEmO 3619356530 d93egboo d3gbstgdo
908006569 B0BOMEMY0MOH-d0MmJ0d0MHO  (33C0Wgd9d0L, 89JeboBdgdol  IEIMEmO
dgLfogws. ®sdgmvy, 3xdobmemo 603009MHYOJOOL BOME MY 5dEH03MdOLS S BoswoyLs
5 939bs69do 459mf3999o domdodoMHo 0v) Bren)3wIIMH-GoDoMmEMA0MHO dgdobob-
9900UL o905, 39@o© 36093690™3560 g3mEMyomEO 58Mm3565 S sgE0MO, 3603369 Mm3zs-
6o 0bLEBH®TIBEBH 0 290198330000 3MHMIGTGOOL ool FMgws (Trevisan et al. 2010).
3153365

Lbgoolibgs Foedmdmdols 3799060960 361935M5EH0l 3oGHEMOL 83gbstol mgliemgdbyg By-
9mgd9q00Lsl, 50dMbs3gbol  3939@9E0O0 MMYBMdOL B Lbzsolibgs bamolboo
UGH0MWOMHYD, 3393590 BIOMMWO Yyz9ws 3MmFobmEmo 369350530l 259mygbgdoom. 3v-
906996 3693565@JOL FMGMOL 43909 FoMIWO BOMEMPOMEO 5JEH03Mds Sbsliosmgdls 3L
»XINGBIOGHT0 FoMIMmgdME 36019350530l - X J3MBoE0, 3gMMMHR6030 s XIJMBOWOE0Y)-
90. 8530 dOMEWMYOMO 53030 F39656M0L 3939BOBHOIMO MMYBMYdOL BOHEOL Jobg-
300 396L539NMYJOOM F5IM0339005 BNMEOL HBIJOI30MOL BMMMdOL Jobg300 s dgo-
30b5: 49mM56030 - 426,63, xgm3MTs@o - 368,48, xgmbowoiomdo - 262,5%); ©gOmL Logy-
Jd9gdo BOHOLLL: Xgm3mdsdo - 153,78; qgmeysbogzo - 147,68; xgmbogrozowdo-121,76;
09bebgMgdoL Hmbols dobgz00 30 898YE0: XJM3MBoGo - 166,66; ygmMgsbozo - 181,82;
X9b0E0309d0-190,95. godm@Bgme JoOmme 3m3obme 36935M9@gdl dmEol, dzgbstols
3939353060 MmMBMgdol BOEOL LEH0IMsEool dobgzom bsmzgmabms 3mdobmeo
369356530 39mMM56030.
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Today, the world market of fertilizers is saturated with humic preparations produced in
different countries. Numerous papers have been devoted to the study of their importance and
biological activity, and scientific research in this area continues. The research aimed to study the
biological activity of the new Georgian humic preparations produced by Geofert Ltd. and select the
best humic substance from them. The different biological activities of the humic preparations
depended on their origin, dose, molecular size, degree of hydrophobicity and aromatics, the spatial
distribution of hydrophilic and hydrophobic domains (Nardi, Schiavon, Francioso, 2021).

Their biological activity according to the growth of vegetative organs of the plant was
especially pronounced according to the leaf surface area (GeoOrganic - 426,63, Geohumate -
36,.48, Geosilicon - 262,5%); Biological activity by stem length growth was: Geohumate - 153,78;
GeoOrganic - 147,68; Geosilicon-121,76; The biological activity according to the mass of
seedlings, the following: Geohumate - 166,66; GeoOrganic - 181,82; Geosilicon-190,95.

Among the studied humic preparations, the best is the Georgian substance Geoorganic which
stimulates the most growth of plant vegetative organs.
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Abstract

FEATURES OF BUTONIZATION AND FLOWERING OF VARIOUS
VARIETIES AND FORMS OF ESSENTIAL OIL ROSE IN THE SEMI-
WET SUBTROPICAL ZONE OF EASTERN GEORGIA

Elene Khutsishvili, PHD student, Akaki Tsereteli State University, Kutaisi,Georgia
Vakhtang Kobalia, Academic doctor of agriculture, Professor, Akaki Tsereteli State University,
Kutaisi,Georgia

Keywords: Essential oil rose, phenophase, flowering, variety.

In order to select the most promising variety (form) of essential oil rose for the semi-humid
subtropical zone of eastern Georgia, to establish the correspondence of the physiological characte-
ristics of the studied plants to climatic conditions, together with other phases of the annual cycle of
plant development, the features of the passage of the budding and flowering phase were studied.

The objects of the research were four kinds of oil-bearing rose species: 1. Crimean red (Rosa
gallica L) /control/; 2. Damask rose (Rosa x damascena f. trigintipetala (Dieck) R. Keller);; 3. Lani
(Rosa Alba L. x (R. damascena Mill x R. gallica L.)); 4. Form Nel (white rose Rosa alba L); 5.
Form Ne2 (asparagus rose Rosa centifolia L). The study plants are cultivated with 2.5x2.0 m fee-
ding area, each variety and form is represented by 50 - 50 plants for each repetition, there are 4 re-
petitions in total. Agrotechnological works were carried out on all plants in the same way.

It was found the sum of the temperatures up to about 50°C is required to start the coagulati-
on phase in the study plants, and the longer the plant is exposed to low (below 50°C) during the
winter dormancy period, the shorter this period. That in the phase of budding and flowering, bushes
of the Lana variety enter the first stage, a little later - the Crimean red and Kazanlykskaya varieties,
and later of all - the form No. 1 and the form No. 2. The longest flowering period is in form No. 1
and form No. 2, then in the Crimean red and Kazanlykskaya varieties, and the shortest in the Lan
variety. The duration of this period varies according to the humidity conditions, namely, when the
HTC is 0.7, the flowering lasts 18-22 days, and in the case of 2.35 - 2.7 HTC - it is longer and reac-
hes 29 days.
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Maclura in Kutaisi Botanical Garden
and its healing properties

Shorena Tvalodze
Researcher, Kutaisi Botanical Garden, Kutaisi, Georgia.

Abstract
Key words: Medicinal plant, maklua, introduction, cultivation.

Maclura is a genus of flowering plants in the mulberry family, Moraceae. It is dioecious,
with male and female flowers borne on separate plants.

There are up to twelve species in the genus, according to different authors, some are divided
into separate genera Cudrania and Vanieria.

Maclura is native to North America, southeastern United States. Distributed in Central Te-
xas. This name was given in honor of the American naturalist Maclure.

The area of maklura is large, it is found in Central Europe, Central Asia - Uzbekistan, Ka-
zakhstan, Turkmenistan, the Crimea and the Caucasus, is distinguished by frost resistance. Wit-
hstands urban conditions well.

Maclura is not whimsical to the soil, it adapts well to saline and dry soils.

Macula is a deciduous, deciduous tree, reaching a height of 20 meters. Has a brownish gray
bark, young adult branches are characterized by long thorns.

Leaves are oblong or ovate, pinnate, entire, shiny.

The flowers are delicate. The fruit is round, spherical, up to 15 cm in diameter, wrinkled,
orange-green in color, similar in shape and color to orange.

The fruit is poisonous, if you cut it with a knife, then we will notice that a sticky liquid flows
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out of it, which is a milky juice, with which all parts of the plant are saturated.

Flowering in June, fruits ripen in October-November. After ripening, the fruits begin to fall
off en masse under the influence of gravity, although single fruits remain on the plant until the first
frost on the tree.

Fallen fruits are not mechanically damaged, despite their severity. The fruit is poisonous and
the seeds placed in the fruit are edible.

Although the macula fruit is poisonous, it is actively used for medicinal purposes.

Maclura was introduced to Georgia as an ornamental plant. Found in both western and eas-
tern Georgia.

Maclura was introduced to the Kutaisi Botanical Garden in the 1970s and is characterized by
good growth and development. It turned out that it grows well on alluvial soils, since the soils of
the Kutaisi Botanical Garden belong to the group of hydromorphological zonal soils of alluvial so-
ils.

The macula fruit is rich in vitamins, esters, organic acids, enzymes, saponins, flavonoids,
macro- and microelements and other useful substances.

The macula reproduces mainly by seeds and root shoots. It is not propagated by cuttings, be-
cause cuttings have a very low growth rate. It is characterized by rapid growth.

In our conditions, the macula is not affected by fungal diseases, and no pests have ever been
observed on it.

Maclura As we have already mentioned, this is a tall, rather high (20 m) tree-like plant, the-
refore, when growing its industrial plantation, the feeding area should be 8x10 meters.

Biologically, the plant is not particularly demanding on environmental conditions; when gro-
wing Maclura in our conditions, it does not require any significant additional agrotechnical measu-
res.

The macula does not require special trimming.

The smell of ripe makliura fruit resembles that of a cucumber. It cannot be eaten because, as
mentioned above, it contains poisons.

Maclura has been used in folk medicine since ancient times.

For medicinal purposes, freshly harvested macula fruits are used, which are given healing
properties only after taking the orange blossom.

Macular milky juice contains triterpene alcohol. To this class of biologically active substan-
ces, widespread in the plant world, include sterols, bile acids, saponins. The fruits have a high su-
gar content, pectin up to 10%, and the leaves have almost 13% citric acid.

The seeds contain 30% fatty acids, but flavonoid compounds can be considered the most va-
luable substance in the treatment of the macula.

This group of substances is similar to vitamin P. The largest amount of flavonols contains
camferol up to 1.2%. It is this substance that gives the fruit its orange-yellow color.

The flavonoid phytoproduct extracted from maclura seeds is an important and effective raw
material for the preparation of cardiovascular drugs.

Maclura is a natural antibiotic, immunomodulator and antioxidant.

Maclura is used as an anti-cancer agent. Due to its good bactericidal properties, it is used for
anti-inflammatory and wound healing effects, as well as for wound regeneration. Has a calming ef-
fect.

Macula treatment removes salts, toxins and toxic substances from the body. Fatigue disappe-
ars, prevents the formation of malignant tumors, strengthens the immune system, has the ability to
quickly heal wounds.
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Maclura is used to treat the following diseases: sciatica, osteochondrosis, hemorrhoids, ade-
noids, inflammation of the lymph nodes, skin diseases. Treats polyarthritis, gout, hypertension,
muscle pain, salt accumulation.

A tincture, ointment and oil are prepared from the fruits of the macula. It is used both inter-
nally and externally.

Since Maclura is a poisonous plant, it must be used with care.

If you experience dizziness, shortness of breath, general weakness, you should stop taking.
During treatment, you can not take alcohol, antibiotics and poisonous tinctures, as well as carry out
chemotherapy of this plant.

Also for people with allergies, diabetes, pregnant women and nursing mothers.

Extracts, tinctures and creams are made from macula fruits. They can be prepared at home.

It should also be noted that wood is highly durable, stronger than oak. It has a beautiful am-
ber texture that becomes luxurious golden over time. It is used in the manufacture of furniture, in
green building, wind protection in the form of a strip is found. Yellow paint is made from it, as well
as high-quality paper.

Macula is an extremely interesting plant, thanks to its multifaceted properties, the full study
and use of which is a prospect for the future.

20®™6(M30S

LabOMgOM AFgMgd0L 39309bs oEHMLOL EMB06I6E) 053690¢9d%bY
53560L bdGMHM303Me Bmbsdo

05035 00MJsbody
LOREOL GgOBYMBOL JogolEBH®MO, dmfizgmero dsbfsgzergdgeo, dmms

M MLsggeol bobgardfogm Mbogzgdlodgdo, J. ds0¥do, LodsGmgzgwm.

33300l Fs30bm30L3065 brgdBHBHm30379a» brbsdo, 3odGbm356 329 d198Yg 8536069
@9829¢v0 Js3696¢1980b 8ed90980b dggas@ odmpzgniero bosbo, gHm-g96Goo F608369¢m3560
3500039355 G960HBILg 3905890980b50330b. 000Ls030L, GH2b [s305(990000 398632200 JY3OB G-
bgmBolb s®gdo bbassbbzs dsgbg m&3sb60bdgdl, soyzoengdgeros bgwodofgz600 bobBdso 3050-
@00 56U9B896 0y 565 Js00 fobss@IDIS SFHOIH0 JbHMIMRS8IB0, (3dcn9Bor SG9FLICPOBIBIb
052698¢m980L Hobmgbmbslt s bk s@goe by stlgdoicmo drogmdstgmdol dobywoz000 «bs
3560b5bm3kmb Jodortho 39bdogogdol 3sdmygbadol bsz00bg80. bsdmmddo fsmdmapggbocros 0b-
RHIG0s 8 F5G0L brpbhom303:9¢ Dabsdo, 3oBH®XIbI356 37998 B 3055050 353C3IIELICPO
do00s0 Js3698¢m900Ls @5 G500 fobssmdmgy G9dme6960¢m0 96(9m3m%Rs3980L Gabsbgd. BsBHstrg-
82900 339¢130L R5(3m9800 dgbfszcrocro ofbs, Grmgmes ds369 mmgsbobdidob, sbgzg 9bmImos-
3980 80c2emmzg029(50 §56300056980L5 5 F59(33¢79000 bsz000b980.

153396dm LoBYzgdo: 30GHMMLO, 35369090 MMABOBIYd0, LolaMgdwm dfjgMgdo, 3guEo-

(30©900.
930G MLgMds 5F5M0L  Legol dgmGBImdOL bgdEmMol gOHm-9HMNO JOMOMIWO S

05893960 @IMQR05. Mga0mbdo SMBYOMEEO  SMMIW0ToGHIOO 300HMdYdO  (30EHOMLMZ60

52


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

i PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne§8. 2021 ‘f
%’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

390 GOYd0L dmyg3560L Lodmomgdsl 0dergzs. 0¥93s, dmE™ Fargdol @9bwgbigost mw
0535330609300 50b0db ML 1bo3d5M© O D0sb 594969dL Lbgsslbgs 35369 mGYys-
603900, GOl A5dm3, FoMdmMmgdme 3HMYYJ305do dmbogerol 25-35% 099130350 OB~
69005, 535l 9do@gds 0loE, MM SOLIOWRILMZIBO s3OMEHIJ603MMO VMbolidogdgdols
3990, 30GHOMLMZBMs 3e9bEo30900L 30-40 % 5TNOEHOBOMYOMWO s FsTgRbgH0s6gd)-
w0s. 89009250, 3609369wm3bs 900l 930609390 Bsdwgsem 1539dGHoMm dmbogEr0sbm-
05, Q005 3MHMOJ300L bo®OLbo s Lobodmbanm Lobg, Moz 360d3bgwrmabo 9306090l
MmO 30300l bogdu3MmOEGHM 3mGIbE0swl, 0lg Ig3oBHONMLY BIOTIOMs Fgdmbog-
@©@gdlL. LHmOgo 5do@™A 530w YdYE0s 0GHOWLMIZB0 3MEHNMMIOOL 85369 MmMAB0BIg-
0oL §0bsowdgy 0MAMEol 439es 3900mEOL gosdmyqbgds. dsm ImEmol gMm-9mmo bsob@g-
M9Lm 0TI GBSS BOMEMAOIM0 JNMOO, HMIYJoE M BOMblzgwymal, 3063609Eww
93MMP0M-39MAM5530w HBMbsTo LELOMAJIWM 3BIdM030 MMYBOBIYdOL dmJdgwg-
000 9396560905 5330 FEAMT>MJMOOL BEBSOOEMOMBSL.
fcergdol 4963530 mdsd0, domddo sMLYdIMdES LbMPErM-b5dgOBgM 3 EHOIdOL
0536900090096 d0MEMA0MH0 390MOYd0m dMAMEol bydgabogdm 396E®0, Lysl M-
35390990 0dbs 365350 96@MIMGs0L F9bsbgols s 499603 gdol IgoMOO3s, WSOMES-
GO0 © 896936003 3060MdJBT0. 5©0bb0dsB305 0l goMgdmgds, H™A fiergdol Fob 89dmy-
35600 96@™MIMBs3gd0 ®IBSE 23DIO0E 5FsM0L LMdEBHMM303MEo BMbol saMm(39bm-
B9090 s Fo035E 9000 sbMM 30919096 35369 3FgM9d0L MHoEbMIGOMdOL MgyrEocgdsL.
0306580 3530390900 30GMMLMZ60  JMEEGMHYOOL o369 9bG™IMGBombols
3033gdudo g4z9wsby 9@ 93mbmB03MM0 BoMdwo dmogal dfmHbog IFgMadls s G3o-
390L. B39bl B0gem bggsBsMMOLS @S JMmdMgmol 36030350 gEol Lmgwgddo 2019-

2021 Hargddo 4obbmM 3090900 0gbs BoMIOYEMeE00, 3350MGME0 ©d BESE0Mbowrvy-
60 2503393900l 2B0m Loddomgdo, Mo EOMLIE IMbEs BoddowGmo FoloErgdol dm3m-
3005. 8900923500 0633939, G 58 396H0MEOLIMZ0L 30GHOMLMZE 3MWEHWMYOTo 439WwsBY
9939 393M3EIX90ME9d0d 8990090 J0M0mOO 353698gd0: Boobxmgzsbms yz30my-
o BoMosbs  (Aonidiella citrina); 0s3mbxymo BboMoligdwcmo gscosbs (Lopholeucaspis Japo-
nica CKll); ®doo 360535600565 - (Coccus hesperidum); og3LEHMoEP0MMHO  MVOMYO0HO
3OMR9M056s (Icerya purchase Mask); bo®obxmgobmos (Bool) dwma@o (Roxoptera Aurantii),
3963bobygmo ¢H303s -(Phyllocoptruta oleivora); 30@®MLmZsbms 8530 GHMsmgm®s; (Ale-
urocanthus woglumi Ashby) cos bbgoaslibgs d9936gd0.

B39BL Joge T9amM393990 0465 dmbszgdgdo 353690¢qd0l 459003 gdol Meg0lyg-
016M99900L5 s Fom Fobsowdgy s®LYdMWO 96EMIMGIRgdOL MOMOYHNIMJIgEqdol dg-
Lobgd.

656069025605 g3009¢m0 R5(H0sbs - Aonidiella citrina. 358530 GdE0 TodEgdo
950Ld0 50053609096 496300056935L s 0360l 0fjygd9b ToFH L FMEbEIsE TMdL, Mg~
Uo3 LM EIVFNOO Ggd3gMSGHES 0o0Hg3L 22-24° C 0fjygdl 339MEbOL YdLL, boo-
5653 658096009 Lsomol 8909y 093905 BoBEgdo: dgMMg MoMmdOL FodmBgbs Ggobodbgds
5230LG™Ao s dgLbodgbo BYd@gddge-md@EHmddmol m3980. BoBbrols dgmg bobgzs®do
dobm3z0l  sdsbOL0SMYOYE0s YOMIYMBOO 195305 35960l B  FgI3YMOGHESDY.

53


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

! PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021 &
%\’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

90090 b5gMmz30gMgds M300gd0s 1153390 d39bs6MgBY WS Fgo0YYbL Lodwseme 30-
120 33963bL. 50bs60dBsZ05 0LOE, HMI S0bodbE BIMOBIL Yobgs -5-7°C BsTNEOL Totro-
30L 70%-%g 9AL 965003MgdL. Jom0 HoEbmzbmdol d90306Mqds 2oblszmmMgdom dgobod-
B90m@s 2020 ool 090960300l 13990, GMmEgLLE 9F5M0L F530D030L3065 LYIBdGHOM303YE
bmendo -11° C sgodloGms.

R6M05bsL  8mBgxd5d0 godmBYBLD gPMms BBYdM©s IFo3909w0 bmFm 3owm3m-
b0, GMIGEoE 99GH0wMH0 dmJdngdol 99y 10 oL 496353 mdsdo Lsdwyserm 03-
3909005 953690¢00ol 70-110 goero 33960 3b00» 56 60-80 (35000 sboegsbMs dodwroo.

0530262950 Bbo®olbgdmo gsmosbs-Lopholeucaspis Japonica CKIl. 9o 35605650
RoMoL Loa®dg 1.5-2 83-05 s Fomo 33903bIOOL 3OMEJ30 50 GOl 50fgaL. 35369390
0D530M9dL dgmY sb530L FoEwol BsBsTo. bligbgdeo BsM0Bs MM Momdsly 0dEg3s, 306)-
390 350b-0360bd0 s gmEy 03w0oL-5330LGMT0. MBdOEo F9dmEYMIol 30MMdYOT0 56O
360 godmMoib o dglsdy MomdOL gob3z0msMgdss. 50Lsb0dbsgz0s 0l Jo09gdMmgds, MM 5~
60360 3360565 OO Yob35953degMmdom bolinsmgds, sdoG™Ad 33060393930l 3gMo-
@I B350 3$9339M5EMHgd0 Job MHOEbm3bmMdsbY 4Bl MMM 253wgbsls 396 sb-
©9bo.

339600565 3690530 2odmPgblmb ghme BBIdM®s IF939d9w0 bmFm 3owrmzmMbo,
MIgoi 9gGHoemo dmddggdol 99gyo@ 10 ol 2s6ds3enmdsdo bydmsemm 0339093~
Q5 85369080l 25-35 (39¢00 3396 3boo 56 40-50 (35000 sbosBMEs o E0o.

B0¢ro  3G9R5M0sbs-Coccus  hesperidum. 3585800 9dME0 JoBergdo d+969d590
BBgds 53600l 8995 M0EH3900@B, Bs0LOL dMEIMIEY 5883609396 1530560 obgz0msMg-
0oL o bdgbmdM0g IMIG0ogGdSL. MHMPILOE BOTSEXM EYVHTMEMO 3H9A39MGES B0o®[g3L
18-19°C 0fjgyqdlL 33963bol ©gdsl, MMIgd0BsE M9d9bodg Lssmol d9dwgy 0693995 To¢)-
900. 39m6g 050md0L godmBgbs 8906036905 03eolido s dglsdglio bgd@HgddgM-mdEmad&mols
03900. 396056m30l OHMyMOE ©odso, oby Jowswro dsB39690go Ms@ymgoms dmddg-
©90L 9ddM0MboL LoEMEbEOL MbsMINBMDIBY. M3EH0TsMH0s 50-80% EHgbosbmds. Loggyg-
G530 3960m©To 03935 3-4 5™, IEIOMOL BoymB0gMads M0 YIMos 1153390
9396509B9 s d95009bL Lodwmoeme 100-120 3396M3EbL. 0330000 33b309ds 300 (35¢53¢0Y.
3OMBM05BsL dMBgdMH03ds dBHMTs  30Mm3mOHNMLTs 10 EOL obdsgermdsdo 75-80 oo
3396 3b0 96 40 (35000 5boeAsHBMS FoBHEO 2596500 MMo.

B90mm 50b0dbM RsM0s6xdbY s MBOW FOMBIMOBIDY 53306039050 5B39bs, MM 9b-
A™IGs30L 50 396(33c0lL 8999 10-15 %-00 0BMHYds. gHO IO bemFm dmbgds-
do 0dwggs 10-14 3o 339M3bL. B53939E9300 3960MmEOL 256353 ™dsTo 0dEg3s MO MoM-
0L 5 1 83g®mOL LogMoM bogMmz0gMgds 8950090l 40-50 (350 T3 MdSL fgwrofo-
do.
bmFmb 356300560930L M3EH0TomO 3H9d39Mo¢Ms 17-23°C. sbgo 30MMd9ddo bmFm 2sb-
3000569051 535309l 40-45 Egdo. dbxdMH030 LO3ZOE0BMBDs BTN sMTo 5-30% oygm.
330(9®5¢r029B0 50980560 36GIR5G0sbs-Icerya purchase Mask. §596539d0bmM30L
33000 306M39005: $gddgeo@wes 22-25° C s 359600l BoMmMd0mO 3H9bosbmds 60-
70%. B5900OHMBL dmerm bbm3s6900L doE ol goBsdo. Dsdms® 4s9mgzwowo do@ero dsolols

54


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

i PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne§8. 2021 ‘f
%’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

59093L 5353690 DML S 0fygdls m3z0Ls30L HomBmdabsl s 339MEOL YdL, MMTg-
o 3M3ggds 3-5 3306050009. 3MMEMIEH0Mwmds 2000 3owsdEg s0Hgal. 98dMHombols
3963000060905 4O YdS (H)d3gMoEHOOL Jobgz00 60 MYdY. FobmdMOZ0 A5dMBY335L
50300 543b 17-18°C 39d396MsGH«ImHol 306md9ddo. Lggbol 895350 Yds 8YEEOO BsdMMD
30356090500 3:1. Hgeroffodo 0dwg3s MG MomdsL.ds369d¢0l 8bgdMH030 LOZZWOEP0bM-
05 (D80l LoEgz9900-5-10%).
33LGHMIO0MHO PIMGO0B0 (3O9BIMOBIL MoMmEYBMBSL [o®rToEHGdom 5M9aoMgdL 9bE M-
303590 93390900 bmim Mmomeros, (Rodolia cardinalis Muls.). §geroffo@do 0dgmggs me
05005, BggbmdM030 FgRsM©Yds 3/sd6M. 1:1. gbBHMIMNGIZ0L gsdMs3¢wgdol LBWMwo 303-
@0 30530905 40-43 gdo. 1 gL bogmnoghgds 10-15 33963bo. HMmEME0s 24 bss-
00l 256353c0mdsdo 1 3963358009 965 EM9dL 12 3o 339MEbL 96 8-9 @b, 35633wol
3990099 ©531369050009 12-16 FoEHel. BOHLOo )9O sBOP0BIOOL 909G -
Jd9xgoL 3019R5M0565L To@gdol Fodsb 03s39 06@IbLOMOMdOom 1-1,5 ™30l 496TogwMds-
do. 963 Boa0L 3563056 9d0L M3E0To GO Fgd3gModmes 20-23°C.

b6560bx 356005 (Bsob) 8130 - Roxoptera Aurantii ©s Ub35056b35 8986980. ©3-
306399900L5b godm3zw0bs, MM 390900l dmddggds s3@0Me® B30JLOMPIIMES G0G)-
gd0oL 3¢9bE9309dd0 S 500 oTMI3YBLMB JMHMI© OO MHMEIbMBOMss Fgdmlsv)-
O 05IBO0BbMs MBI FoMTMIoy)bgero MmIMHMMZoEMgd0. Fomysb mogolo Mo-
35™36Mmd0m 5 LOlOMPGOEM Imddggdom godmo®mBgms B39EgdMH030 MgHMMIOMS
Chrysopa Carnea Step. gl Lobgmds 3bmd0wo0s, HMAMOs gMo-gOhmo 3603369wmgzsbo dotg-
BIW0MGOI0 BoJBHMMO 565 FoMEGHM d9aMgdoL 5539 bblsolibgs dfgcmgdolsis. mdmmo-
39O 5F5M0L LLYIGOM303290 HBMbOL 306MBYOT0 BHTNOMIL 0ToML BoBsTdo 3oL~
b35 RO 50330, Bsdm33960¢0 BMmmEgdol 399, BMLMO™MYddo, bogbmzMgdge
Lobegddo s bbg. aoBogbmmbyg domo godmagbs 0fjygds 12-14°C oamaolomsbsgg, og
9000b3935 B5OH-53G00l  39MH0MEL. MJOHMMZSWMS Fo@wol Bsbsdo, 10 ol gsbdsz-
M350 965 MJOES HWMYd0m 280-sb 300-dg Lblsslbzs 3. 49BLs3MMEg-
000 989JGHIOO 0gm 0 LosE Jodo©mOo 3913 0E0IO0m [oBEMdOMO PMBOLd0gdYOdO SOBS-
A9M9ds. B39v9dM030 MJOMM35¢Ms 0deng3s bd 4gbgMoEosl. 89v9dwr0s TsEHJO0m
39696530900l 25630056935 MdOEo Fgdmymdol 998mb3935803. sl BoQo0MSE bgergs-
BomEol 39603035 0@gGol LMy B9MO5G0 MJOHMMIseOYdoL BMILEWWO 3(gMHgdol
LMY M Imddg9d9d0 BoJLoMEYdMEs BMgddMOL M30L dmErm 39H0METO.

3903bcrobazgmo §3035- Phyllocoptruta oleivora. 335300905 9930@MLgmdol bmbol
000gdol yzgws bemxgewdo, sD05671dL MM, boymBgdL. 33035 BMMOL dogol Lodwms-
9000 §MHbol Mx®gob (396L s 99O BY™M356 F9bogmmgdly Jobo Lo393900sb. 53 o3~
69000 IB0sBIOME0 BMMEOL J39s TbsMY dOOEX SMLBIOL VIdEMBL, bmem 3306)-
3900 5 YwmeEHgdo, gblozmm©mgdom bsgmxgdo MG FobaoLRIOL. 3035 BodmMmMdL
BOILOM BMT5T0, F5dmEOL 3BYdsT0 53MOEOL MZ306, OHM3S LETMOM OY-©sTV)-
60 $H9939653nO5 13°C  5093L. H3035 Boymagdbg sd@omMow 0fjggdl 3s3690cmdsl 15 03-
@ob0sH 15 0360L53Y 3960MmET0. 5930090905 T5BHIO0MO 33e)3930L YoaMdYGdS
05369000l 50 mdM030 dbydMH030 IBHMIdOL IMd0gdlmsb s3953d0Mgdom. S1939, 9-

55


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

! PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021 S
%\’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

LodEgdgE0s BogMo obgmo IBO3g09wo 3303900l (Euseius elinae, Euseius victoriensis, Eusei-
us Stipulatus, Euseius scatalis) 999mygs65b0m56 ©53938060900m, H@Igdoa Fo®dsEgdom s-
909g49bgds Abmgeml Lbgsslbgs dg30@GHMmLgmdol Jagybgddo.

BOOOIM35605 Ts30 BGDsMg®s  Aleurocanthus woglumi Ashby. dogom 3960-
@Jdo 3530390900 doeDgE 53MLOYo F936909e0s, MMIgEdsa doosb oo Bos-
6o dooygbs Bogdzol Bmbols bmxegdl. 3536939l Hgeroffodo 543l 3-6 Momds. 2o6gdm 3oMHm-
0900L  A5m35¢oljobgdom, 9MHMO MMdOL Q96305MGBdOLIMZ0L - 2-4 M3y MOl LsFokm,
053690900 5dGH0mgds +14 °C; m3EGH0doem@mo 3H9d39Ms@ s +25,6°C; §9y393L gobgzoms-
905l 40°C-Bg Bgz0m; Lovn39mgLm 30HMBYd0S +25-32°C s 70-80% 3Hgbosbmds. ©s3306M39-
059 5B39bs, 9MM0 Momds Fgodgds FOWIBIOML FGMEYT S JOMNOOMMESO BMMNME DY
d923b3009L 33963bo, Lsdogg szl bodBs s Fgmmby sbs30L BoTG. LogMOELOMYdMS Ob
239609993, M 353690¢gd0L s3MgloEo dmddggds 3obLo3MMMIdom GgMdoes 0d, bo-
53 BoOMLBIL Hobos0dgy Fo9emdomo Mbolidogdgdo o6 gobbm®mEogwgdwws gw@s-
39¢®0bols 8993390 36935053 gd0m. Bodzol Bmbols bmnwgddo mMHJi00wsb dmfizgmwo
956G Myg00L M09 503MBgbowo 0dbs (30EGHOWLMZBM 93 ROMIMINMIBY 3o 39~
@0 35M5H0GHYd0L dmddngdol 60dbgdo, MmMIEs 59 0TMMNYWGI0D HYFOWGIJL0S TS~
GJO0M0 330939000 FoaMAggds, 3536930l SEPOWMIM030 S MEbMmgmMTo SOBYdWWO
06906030 IBHMGOOL Id0gdSLMD ©35300Mgd0m. 530 BOMIMYNOL Fobsowmdwgy Lod-
HIMWZ9IWH© JOH0-9MHmo 360d369cm3560 s 9139dBHWIOO VMboLdngdss dMAMEOL dOMEM-
30600 8900m©O. dmgeoml bbgsalibgs Mgaombdo dol fobssmdgy odmoybgds ®sdwg-
6039 06706030 g0, F50 FMOOL BoMIMPS 36Mdoo-Encarsia perplexa. ol 306H39ws©
3530 BOM39MSL [fobsomdgy 1950 gl dgduozsdo do9moyqgbgl. 1971 gl GHgbsbiol
dBo@30 (599) o 1976 Howl Berm®osdo dobds 459mygbgdsd 1s3d5Mm© 9BIJGIM0 890939-
00 5B3969.

9635605 39639 dLols LEdIMdW ™M B0y, Ls0EsbsE obo 0bEGMmMMJ30s Tmbs
ALbmxgwoml b3sslbgs J3gysbsdo. dg®mo dmygzomowm 1.1 93 LogMdolss, baem 353600
ddo go30bx396m0 0.75 93 LogaMAol, dEgEMOL s 5aMOL 358930 8 gadnbEoligsb dgwyg-
05. 963956H05 39039l 259053 gdOL bMMIWsMHo MbsMo 5d3b s AbbggM3wol dogdols
95050 989d3H0. oL BobmEmdl 8530 FOHDMIOL 33560l s Foldo YdL 3396~
3b90L, Ly0sbsE 0BY3905 IO 3565BOE0, sbEsE A5dmBY300 FEIMO 339M L IdL
31939 BOEILOIE )9O Tdo, Lo0IbsE 339 89O 0893905, 35M5DBOEOL LogmEbeols Mbso-
3bmds 6 3306155.

53560l M9300mb0L LdEGHMHM303w BMboL sgMHME3gbmBYdTo sOLYdMW FoGHOWLM-
396 37 G@90Dg 4930390900 ©M30bsbEH0 853690wgd0Ls S Fom0 9bEHMIMGBIYgdOL
w0009MH»IMJIgg00L 1030L939M9d900L Fglfogars §30P39690L, GMI Fom0 OWYdOMO
9tgd9q00L bolosmo bs3d5m©  9B9IEGIM05, 306506 9bBHMIMBOYGO0, OMIGdDs3 Hot-
3539000 250509l 530ToE0D(300 J5FM0MBY3056 ImJdggdol LESd0EEOHO boliosmoo.

B396L 8096 gobbm®Eogwrs 33eg3s JoMGH030 3G0bE030m, 39MIME: SWMOEbYYIO
0g65 96GHM™IMR52900L d0ge 5dGH0OO 3bMm3gIYmMRgEMmdoL 39MH0M©T0, Mo MoMOIBMdO
05369000 2565000905 s sH0sbYds bgdms. 50IMBBS, HMA gbEMIMGBsy0 ymzgwo

56


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021 He=

o

NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

10 953690900056 80608193 7 5 Bodbodmad 9 3536509y dmddggds. (3bMHowo N1)

06g3mMdo30s 2019-2021 §§ sFo60b LrdEHMM30319¢ DMbsdo 493M39egdIEo J0MOMSEO

353690¢g30L5 s 8500 f0bs503gy 9mddgo 9bB™IMGB9d0L 989G wIMMIOL dglisbgd

gb®oero N1
doMomo  35369deg- | @om0bymo Lo~ | 35M5BoGo 56 00670 95 MImgsa0L
00l Rsdmbsmgso bgefmqgds 93539090 96- | Lsbgfimegds | 9893GMOMdOL

AMImBsa0l ©o- 05R396909emo %
Lobgergds
6560bx 356005 Aonidiella citrina
430m9E0 BoM05bs
053mbm®o  Bboco- | Lopholeucaspis bm3m 2 §qgé- | Chilocorus Bi-
19dYOHO BoMOBS Japonica CKil Gowosbo 3o- pustulatus 77-87
HdOWO 3GMFsmos- | Coccus  hesperi- | @mzmOMlo
Bs dum
53bBHGsmom@o eo- | Icerya  purchase
6900560 3OMBG0- Mask bm3m Geom- | Rodolia cardi- 75-85
565 @0 nalis Muls
Botobxmgsbors (Bs- | Roxoptera  Au-
ob) 9260 s bbgs- rantii B399 gd6030 Chrysopa 80-82
©o1b35 dM9gd0 mgdmOmmgswe)- | Carnea Step
6

3960 EbEXoLEIMHO Phyllocoptruta 56 5ol 3bm- _ 18
303 Oleivarus Ashm Boo
GOGO®MLM3zsbms Go- | Aleurocanthus 56 560L (36m-
30 BODINIJNOS woglumi Ashby; 000 _ 21

B0MEMA0IMHO IJNMEIO00 dMHAMESFO 9930WGdJ0s 9bEMIMBoggdol dmddgwg-
00l 396MH0MEOL AomM35¢0lHobgds, MoYBsE 96 Bmbgl oo sdEoMo (3bmzgedymeg-
©wmdol 39MHomEdo JodoMo 3gbGH0E0IO0L 253myggbads. goMs sdols HoMmdmygbowo
9mbs399900 3bsYmxL, HMI 00 {gMYMOR0ME 5695 gdd0, BOOE V933060393900 d0dO-
65690 BoM056930L, 3ORM06900L s 39AMOOL BrMgdgYds 56 08YMGBGdMES 3o369-
00l 93mbmd03e DBO35OL Bgdmnm. 3903EbEOLRIOO 33035Ls s FOGHOLMZbMS s30
ROMMJMSL Fgdmnbz935d0 353693 gd0L 256339010 MoEIbMds IB0sBYdMEo oym 18
5 21 360m396@0m, 0099935, XIOXIOMI0M, HMIG0 B0MEHVIMO0 01¢) SOOMEVIO0 BodBMmOY-
00 5bb9b 293w 9bsl 5b0dBME 85369 MMYI6ODBIGdBY BMLEBHI©L 0WIBEGHOBROEFOMYOMEO
56 560U.

96@™ImBs3930L dmgdggdol bsliosmo 153929G30M 39M0Mm©To 3erobwgds 353690~
@0l 250mbhgbslmsh gHmo (339M3EHO 96 bsEIsHBOS ToBergdo), 8909y dobo Imgdggds

57



mailto:Roza.lortkipanidze@atsu.edu.ge

o  30ANMEITN LIIWENIAM TIAEIN IBAMNEWS. ISSN 2346-8467 G,

| PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021 Sk 4
%\’ HEPHOJUYECKUN HAYYHBII JKYPHAJI ATPONEWS. Rozalortkipanidze@atsu.edu.ge "9 B8

0565356Md00 0BMHYdS O OHMYMEE Falo dmembzgh Bs3939GSE0M 39M0MEOL ILIEYY-
90506 9O 3G MBL. (0bOErgo OSYMTs N1)

053¢ MIMgs980L 8mgdggdol 989dGNIOMds 30m3EgbEgddo 1399006 Jobg300
©053M33> N1

/a\ 19 \
48

15 15
1:
it
8
7
53600 dsobo ogbobo 0gobo 5330LEM bydBH9ddg®o  md@midgmo
—30M3mOHMbo  =———OMEMEI0d (V] [UIOTOR RN [ON

MMamO3, 3590530 39690590 2o3MEIXYdME0 9BHEHMIMNBORIOOL ImJdggdol 0530~
1939MH93900L Fgbfogarsls s B0 9BEHMIMNBIAJdOL 0bEOMEJ3E00L by3oMbYdOL 33e0g-
35 OO 3M5gE03vwo 860d3b6gamds 593l, 3065056 S1go ML Tglisdwgdgaros, b~
A9 ©53500306M om0 ImJdggdol boliosmo, 9539dGHwIOMdS s 8930049353mm dGMIMEOl
©mbolidogdgdol oligmo 3m33¢wgdlo, HMIYEoE 56 FmobEIbL YsMYMBOM 29396l Qo69g-
9By, 0Mbgd5d0 sOBYOME 3MmEbo, LELMYIdWM GBEBHMIMBMBIBY s 5Bl Kob-
IO MdbY.

3°0mygb989e0 @ M@ @s:

1. 0. 350053300, 3. ©Y36M0dg - LobmEBrm-Lsdgm@bgm 9bEMIMmemyos, Lobgen-
9003569wm.  mdowobo, 1974 §.

2. 9. semgdbodg, o. 396356009, M. doobody. b, Fobwmyzsdg - 30GMMLYdOL Bs369d9d0
5 85000 96GHMIMRB5900, OOHMIMES. Mdoolo 2010 §.

3. 9. 99gdbodg - 93965Mgms (339, LEBYEIIM356geM (Fgmeg go8m39ds). MdOEOLO
2017 §.

58


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467 ¢

i PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021
%\/ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

4. Y. Argov, S. Amitai, G.A.C Beattie and U. Gerson “Rearing, release and establishment
of important predatory mites to control citrus rsut mite in Israel” https://www.resear-
chgate.net/

5. https://entnemdept.ufl.edu/creatures/beneficial/encarsia_perplexa.htm#top

Influence of beneficial insects on dominant citrus pests
in sub tropics of Ajara

Mamuka Turmanidze
Master of Agriculture, An Invited Teacher, Shota Rustaveli State University, Batumi, Ge-
orgia.

Abstract
Keywords: Biological control, natural enemies, entomophagous, Pest,

If we look into the tendency of recent years, citrus plants get significantly damaged
by the pests, therefore, 25-35% of the yield is always damaged. In addition to this, because
of improper agricultural practices 30-40% of citrus orchards are declined and incompact.
As aresult, yield per hectare is considerably decreased, the quality and marketability of the
product is low, which significantly reduces its import potential as well as farmers’ profits.
That is why it is necessary to use all pest management methods in combination, including
biological control method, which is very interesting method and provides stable pest con-
trol in a given eco-geographical area.

Georgian subtropics has a long history of using biological control methods against
agricultural pests. Over the years there have been introduced and tested more than 40 ento-
mophagous insects and entomopathogenic microorganisms. 18 of these entomophagous or-
ganisms have been acclimatized and Laboratory rearing methods have been developed.

Between the unwanted entomofauna of citrus plants of Ajara most damaging pests
are sucking insects and mites. In a routed, quadratic and stationary research conducted by
us in 2019-2021 in Khelvachauri and Kobuleti municipalities we obtained data determi-
ning that in given period of time the most prevalent scale, mealybug, mite and other pests
of citrus are: yellow scale- (Aonidiella citrina); Japanese long scale —(Lopholeucaspis Ja-
ponica CKIl); soft scale - (Coccus hesperidum); cottony cushion scale-(Icerya purchase
Mask); Orange (tea) aphid —(Roxoptera Aurantii); citrus rust mite - (Phyllocoptruta oleivo-
ra); citrus blackfly — (Aleurocanthus woglumi Ashby).

The study presents information about the citrus pests in subtropical Region of Adjara,
their major pests and entomophagous organisms of these pests still present in the area.
Throughout the research process the biological development and reproduction specifics of
the pests and their entomophagous have been studied.
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We conducted a simple study, namely we counted how many individuals of pests
were destroyed or damaged by entomophagous insects during their active period. The re-
sults showed that entomophagic activity has been detected on at least 7 and maximum 9
pests out of 10.

The efficiency of entomophagous organisms has been determined and we can reason
that citrus scale pests, mealybugs and aphids populations do not exceed economic thres-
hold level, which is the result of introducing their entomophagous insects, while the dama-
ge from citrus blackflies and citrus rust mites is high due to lack of their natural enemies in
the geographical area.

In conclusion, studying the specifics of activity of already present entomophagous in-
sects as well as features of new biological enemies’ introduction has a huge practical im-
portance, because during such studies we can determine the character of their activity and
effectiveness and develop a complex of pest management techniques, which will not have
negative effect on the environment, living organisms and beneficial entomofauna present
there, as well as human health.
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Racha - Lechkhumi vine varieties
Maka Kubaneishvili
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Abstract
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Racha-Lechkhumi is a viticultural region of Georgia. It is located in the north-eastern part of
Georgia, on both sides of the Rioni River and the Tskhenistskali River. This area is surrounded by
rocky ridges that create a microclimate, which determines the high dignity and original qualities of
the wines produced here. It is divided into two parts. Upper Racha - 1000-1200 meters above sea
level Oni and Lower Racha - Amrolauri, 600-800 meters above sea level. Lower Racha sub-district
is the best for viticulture. On the right slopes of the Rioni there are red grape varieties from which
high-quality red sweet wines are made. On the left - white grape varieties, from which white
medium quality wines are made.

Common here: Alexandrouli, Mujuretuli, Tsulukidze Tetra, Dzelshavi, Tsolikouri.

Alexandrouli - is an industrial vine of Racha. In Tola-Khvanchkara it is possible to make
"Khvanchkara" with half-sweet red wine naturally, and other Quality red wine for serving.

Knees of larger forearm is longer than the knees, with an average height of 9-10 cm. Is equal
to.

The leaves are mid-sized, rounded or almost non-rounded, with the underside - has a soul
with abalone-like hairs.

The stalk is smooth, ungulate, or seldom thin abalone-like hairs. Flowering bisexual with well-
developed buds & 5 rarely with 6 pollen grains .

Bunches - Middle Zoom, Rarely Cylindrical - strobilaceous or breached , average density.

Grain - Medium in size, round or slightly oval, bluish blue, almost black. The skin is nutty,
dense, softly juicy, slightly crunchy. The skin of the grain is covered with waxy flakes.

The number of grains in a grain is more fluctuating, often 3 grains are seldom 1 or 4.
Aleksandrouli Natural grapes are made from naturally sweetened "khvanchkara™ and the bright
fruit. The well-known Khvanchkara wine variety Alexandrouli and the suitable conditions of the
place are presented. Its sweetness is evoked by unmistakable fermentation, high sweetness and
fermentation to get rid of the standing cold.

Village. All the conditions (heat, light, dryness of air) are created for Khondchkara in
Alexandria. le) for grape ripening, during which it is easy to ripen and agro-webs 28-30% of sugar.
When 13-14% of alcohol accumulates in sweeteners, the fermentation stops, the wine is purified
and 5-7% in it Sugar-free sugar is recommended. Ready-made khvanchkara wine should contain
12-14% alcohol and 5-8% sugar.

Mujuretretuli - Red-eyed is a vine variety. It is widely distributed along with the Alexandrouli
variety and is used in the same way as the Alexandrouli.

Knees A shorter forehead has longer limbs than the knees.

The leaves are of medium size, rounded, more often oval than ever before. O-valor form. It is
three-leafed, rarely five-leafed leaves. The upper part of the leaf is flattened.

Flower - bisexual, has a well-developed rounded - conical shape Its bushy and upright 5 rarely
6 dusty.
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Bunches are mostly middle size. . Cylindrical - conical, rarely branched, often lateral.

Grain is of average size, sometimes large in size. The grain is oval, often fighting the shape. It
is brown in color, almost black, covered with waxy endings. The skin of the grain is quite dense.
The pulp is dense, juicy, the juice is colorless, the taste is very sweet, the taste is weak. Expanded
variety with aroma, 1 or 2 rarely with spruce. It ripens in October's second barn.

In natural conditions, its sugar content reaches 28% in Tola-Khvanchkara.

In order to make khvanchkara of great value, the grapes must be harvested at a fair overipe.
when the grape sugar content is 27-30%, reaches and is fully acidic Reduction to 5-6%.
Dry table wine must have 22-24% sugar content and 6- 7% at the time of acidity.
Tsulukidze Tetra - Rachuli, high quality, White Vine .

It is in the middle period, in full maturity in mid-September.

The vine is of medium growth and noisy growth. The acreage yield reached 60-100 C. Mtevani
Secondary School The weight is equal to 130-140 g.

The leaves are medium-sized, rounded or slightly elongated. There are three and rarely five
plots.

The flower is bisexual, the flowers are of medium size, cylindrical - conical Or narrow.
Occasionally there are thorns and thistles on the sides, and in the middle of the cicadas there are
also nuts and clusters. The grain is medium or oval. It is light green in full maturity with a
yellowish tinge. There are 1-3 grains in the grain. Total sugar content up to 20-22.5%, while acidity
-79/l
Dzelshavi -is a local grape variety that is less common in Upper Imereti and Racha. It is thinner
and less substantial, so it is used in blending. Belongs to the late maturing varieties. It is
characterized by strong growth.

The leaves are slightly obtuse, oval, rarely rounded, trifoliate, rarely pentamerous. The flower
is bisexual. The clusters are larger than average, broad-conical, rarely cylindrical-conical, often
branched, weighing 120-200 g. Slightly short or medium. The grains are dark red, almost black in
color. Rounded, medium to large in size, characterized by small fineness. The skin is rough, easily
beyond softening, covered with a waxy coating. The pulp is juicy, the juice is colorless, with a
sweet, faintly varietal aroma. Number of beans 1-2. Sugar content 20-24%, acidity 7.0-12.0 g/ I.
Yield 8.0-13.5t/ ha.

Tsolikouri - Georgian white, Imeretian aboriginal, high-quality wine grape variety that provides
table and natural semi-sweet products.

The variety is late in the season, ripening in the second half of October.

The vine is very productive . The average per hectare yield is 80-90 ¢, sometimes on same
plot it reaches 130-150 c.

The leaves is larger than average or bigger than average, rounded, patterned or inverted.
Head.

The flower is bisexual. The blade is of medium size, conical or slightly conical Often
shoulder-shaped, branched and shapeless; Bunches is a mediocre sycamore or nut. Grain average
thickness, rounded or slightly oval. In full swing, it is open green-green, with sun-colored spots.
Thick, the skin is very soft and soft. delicious sweet juicy and meaty . There are 1-4 seeds in the
grain. Often with two seeds. Sugar content in ripe grapes reaches 20-25%. Acidity is 7.5-9.5g/ I.

20®™M6(M30S

dma®9gdol (Aphididae) bobgmdgdols 2536039¢9d0l s 35369demdols
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05309053900 Jmmsoliols dcEHsbogzm®mo d5mdo

3oM0bs 3MEos
1093, 93500900900 MIGHMO0, SLMEF0MYOMEO FOMBILMOO, 53530 HgMgmEol
LobgEdFogm Mb039MLOEGYEGH0, JMmsolol dMEsb03MMo dswo, Jmmsolio, Lodse-
REEHINGY

153356dm LoEY3900: ©I3MMGOMEo, dmbo@MmMobyo, AgMgdo, dom-g3memyos, d3gbs-
9, 96GH™IMI53690¢900.

UAoh0sdo 3sbbogreyemos, 3sbbozw10696000 bmReromdo RsMHoM© 3536039 9809¢0 8498
900l (Aphididae) bsbgm8980b 8ocr-g302¢m8029(50 02530U98-9598980b 356boengs. eagd-cmos dobo
(BI3BOYA300)m0 ©5 bs3s9602 8ogtspool 80bspgdydo, Jp9bs69008 s bosbgdol gstgsboyemo bod-
6960b @sbsboscgds; 36939 Pser8mggboeros Jopomsobol deasbozwm 8smdo 8o8obstkg 30230

a0 Jpgbs9900L RoGMLsbodsGXIo 8500233093930 89098980. 39(dm©, 0©I6H0R050(59879-
@05 8980900 29d959b0 bsbgmBrbo s 3s6bocraemos, 8eahsbozwy® dsdo dsborko 8o36(39¢98000
@9 053696¢7m8000 3s8m6GRgwcm0 bgogiho0 Jsmgsbol sbsliosgds, sefgtoemos dsoo @sbsbeng-
8ol J9c09850 350039:9¢0 Jgbstrgoms @sY0osb698980. 6930289600698:9¢m0s Brg G980l Hosbmgzbr-
80l 698 29¢ 05980 3GHMIROSIHOIIHO ©5 BOIEMZOLIGHO J902JBO.

036900 (Aphididae) 5ol 39803@gMg00lL Mogol d(gMgdo, Bmdoo 0,5-sb 2 99-
909. Lbgmwo M35eEMmO0s, MBOWO S SIOWHE ESALBBZMIMWO, BIHJIO AOAGE0S, Toy-
659 996900 bgars ImdMsmdIb. 5GLGdIMBIE MROMM s BOHM0sbo 0bogzogdo.

MRG0 YO0 IMYHIM-M35 M0 BMMOTOLOS, 30M0L POV 535M0GH0 AMAGE0Y,

§ob d9Ldaegdmwo. BOMOMULLL 3FgMHgdl 5300 MmMo (Y300 FHMs, olobo IRMHObsZ96 s
50b6530(30609396 Bbgs 9(3965601990L. 3OO0l LHGOGRO A5TM3eqds 50bLBYds 0dom, MM gM-
00 396594mB09g©MH9ds 1153856MHOLOS VTOLOIMZ0L, MM MROMM IS FSTMBOFMDS Qd5-
Bobmb 150-d09 33903boL Momgbmdom, 10-20-x96M ymzge M 3306580.
BOHILOO dMgd0 5MOL 35@9MS 3f3569 96 30 IfFge0. s Dogbmwdo Dmaogmo 0b-
03001 BOMYO0 JHBOEYds. 53M0Ys®, F53690gd0 FmM Fobdow by 2506 1s339d0L
3boo igommqdol dmbodgobs. 3960900 3bM3MM™Md96 33060(3H9dBY, WgMHMIOLS S BMMEY-
0oL 9395 dBsMIYBY, I3065GJLMdL 5603FJ096 BHMEJOOL §39OMDBY sboasBOS Yarme -
A9ou.

036900 3(9gM9gdoL 30IMHJLIO OO XFMNB0S, 0L 59MHN0569dL b MGdOm
4000 Lobgmdsl, MMIIWMsRh 000gdol sMmolo FBMZOMBL g3BIMm3sdo. ym3zgwficromEs©
MRO® 5 RO JGE0 sboo Lobgmdss sefigdowo.

0136900 33903bgdL 996, BMA0gHm Lobgmdsl sbollosmgdl MEbsw IdSWYdS.
03900l Lobgmdgdol vBgEHIumds M3 EIds M58EY60T] M5MdOL 68530MdIT0 3561~
096m969Bol 2B0m. 296339790 MoMds 0053 BOMOS6O s Lb3sILLILIgl0sbO, gl
bg0s MB9GHILs© 00 Lobgmdgddo, HMIWGd0E 033056 Bsl3obdgar sboww d3gbstgls, b Erea-
©9LSE 3Mb0s doe0sb LHMsRs© 0BMmYds s ©353806MGOME0S FoMBdO 3MIYWS300L
§o60ngdabsLms. BOP0sD 06030090l F9mderosm dmM dsbdow By 0dmybom™mb s
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abon 509gddo 9943bsb sboro 3membogdo.
3bo0o 33930l Jobg30m, FOHMMLIBO dgaMgdol

= G0 56OMIsGMo 6030096909000, HMIWOLLE dvYY-
| 6900 25004396 dBHMGO0L M3 O™, Boaseo-
05 OMYMO0GS F05350900. g 4905BOMbOWYdgo bogz-
009690900 03938 0 FBRMMZsL S 3MEMmbosdo dma-
5mMdOL gobMEsL. gl JAbol Fomdo 3m3Mszool 9539Jd@U,
o3 003938 BOM060 F5dMBs3wMmdol LHiMsxg Hodmg-
dSU.

0136900l dog 93965M9900LmM30L d0Ygbgdo Bosbo 393l 56 5g35LgdL, Togsd

505m@. 09900 §fbosb {396l d39bsM0L Bofowgdosb. IBsGOEGdM 39bs0gdo
ROONEGO0 ©IHZJM0, 330M03HJOO S YMOGHIO0 IBMOTOMYO0s, DM d9bgergdwy-
w05, Bogmgxzo o6 IFoxgds. bMLEHIdMwo J3gbstggdo MIg@Ils BBl 396 ma-
@90L. 5O 30MEIS0MO EsDB0s6JIOLY, 0YMYIOO 45T EH6JO0 5M0E oMMV o935~
©90900UL; F56000 3960 s bsHToMfYwgdo dAMYOOL MMR60HBI0IH Jodmoygmazs Todcmosbo
193609300l Labom, HMIgELsE Moxolgde B5AL MHmgdgb. gb Hgdmgsbo, BH3dowo Lomby
BM53L 35BHOMb 8396569l Mo 3O gdl Job LbmJ3ol s oMbl 306y bvmd-
LAOOGL bbgo@albgs Lm3mgdol gob3005M9dOLEMZ0L. TodoE0ms©, BOdsgz0L dodmafj3930
Lodmmgzgomo bmzmgdo (capnodium-ol 335600sb), MMIWGdoE dNW0sbs© BM396 Fm-
0l dmbsgMolEm™ 56 8530 BgMOL F3MEHEolgdMO Bgbom, Mo3 s930MgOL BMmEHMLOb-
09Dol 06¢)9blogMdsl, MM MbogL 339 ILWMLEJIME F3965099dL s 03936 B0l OM¥Y3-
3db.

390936990 60dbgdo 9396500l dMYMYO0m B0BYBOLY, QoIS MZseom Fglsod-

BB930 O X3MBJIS©O BMOWGdOL J39ws FbosMgBY ILLbEIgdMEo FFgMHgdoLs sMOL Y-

3MOI0MYOMo BYEs YmMGHYdo, BMMEgdo 0b393s O Y30meYds, Homdmoddbyds
33960900, 330603900 56O 30005MYds 56 Fobobyx y3930e9dL 0b30mMaMYBL. slig3g, dma9dl

obsl0sMGd® LOBOMDBO F0563F39gdMB, F0sb6F39ws 03o3L (,dM3L™) dMYAMIOL s 0WIdL
05006 godmbogbgdls.

0136900l 8936 LobgMdsl Ggodaros J3gbsMgms 9350 OJOOL A93M(39YdS 061w
1gdol Lobom s Asdmofzoml 33gbscmggddo LbgzsILLIZs SBMToE0gd0, MHMYMMOES Qowg-
00U, 96 35000 Abs3L0 FoMdmbsddbgdo.

B39bL dogé 2020-2021 §f. d0dobstrg go@mbsbodsmwmwo Imbo@m®mobyol gsc-
39ddo dglfogwow odbs Jmmooliols dem@sbolme ds08o 9;3965M190d IB0BYdOL A5dMa-
03930 05369 mG560BIgd0. 98m3egboos dM9dOL Lobgmdgdo, HMIwgdo sHB0sbgd9b
HMAMO3 005 1939 IBMOIO JMMBEOL by, dMBJM396 s doEbM3Zs6 F(396561)7dL. o~
5304L0MOME05, bgBoEL 969 oMom©yb®mmbol (Liriodendron tulipifera) gmomgdo s
94rm®@9gdo Bosbgds GHo@ob dwa@oo Tuliptree aphid; 3m®3ol mgers (Ulmus suberosa) -
d9aog dMoo Eriosoma lanuginosum Hartig.; 3535¢»o (Juglans regia L.)-303¢0b 393600
Chromaphis juglandicola Kalt.; 5@&dol dwa@o - Myzodes persicae Koch. 5905693l 30d60-
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M 39¢vbost (Petunia hybrida hort.), 39009bsl (Verbena L.), doboll (Dianthus L.),
g3emdb (Phlox drummondi Hook.), gvyerygomqgesl (Calendula officinalis L.); 3s0bols 09360
Aphis gossypii ©55304L0MJdME05-50E0mbYY (Abutilon pictum (Gillies) Walp.) bggmb
™o Brachycaudus helechrysi Kalt -sb¢®o%g (Callistephus Cass.); bogwdols dmy®o  Aphis
salviae Walk. 5%05690L GmpmM3 000, 515939 @obMOme a0mbEH9ddo Loewdl Salvia L; omb-
xob 0Mo Aphis medicaginis coch.-93m®5E0Mwo wmdomby (Phaseolus L.); 303dmbEmbl
0®o Brevicoryne brassicae L.- ¢0933m06%9 (Matthiola R. Br.).

32030l 0geEsl s bgBo@dl s6v) omomEbmmbol gmmegdby 3s6300m6MgdvEo dvaMgdol
35700 -339MEb0o, B5GE0, 00szM

sbg39 9600369 mgsbo  Bogzbgmdom  godmoMbBgzs - BoMobxmgzsbms (bsol) daco
Toxoptera aurantii, 00 305603296 350930 gOD-JOMO Y39esHg BOMOMUL 203039 GO
Lobgmdss. B39l J0gM oxz0dBoMEs om0 BobOMEMO FogzMEILYds - 4os30b bgbyg (Coffea), 0s-
3mbme bgbmdgeglibyg (Chaenomeles japonica), 003mb6M 3599wo0sbg (Camellia japonica), 39-
00 dMdo oxbsby (Laurus nobilis), ¢r0dmbby (Citrus limon), 3o sbbmg®y (Kalanchoe)
9 bgo.

0136900 29630050900l yz9ws BoBsTo Lobergds s H0sbYdL IFMHEo ool
335M5@0m 93390530 9(39656M9930L BN, 3:36M9dL, bmOmBo ywmm@EHgdol {396HmgdL.,
LB Y3056 GBIV BMMNOL J39ws ML, sBOsBYdOL S YFOEISL F(396560L Juimzo-
0 MBIOHIEOI0S, BNOEGO0 b3 390, YLMmMEHJO0, BMMNEGO0 0M0bgds, Mol 2odm3
1396MHbgds 9(3965M10L BEOI-963000560905 O 356138 WIZMMIGHOMBSL. B39O0 doe0sb
LHGOSGBI M3, A9BLSZMMNEMGO00 dolmZol bgwloy®ger 300056 30bdo. BHLL-
00 3960l Bmds 2-3 33. J0MHOMsO® 8530 BgJMOL. Hgwrofodo 0degzs 10-12 MomdsL.
3965 530y, 3500 J0gGM A9TMYMRBOWO (33000 LoMbY BsMO3L F396sMOL boHogdl s 5O~
0ol ol bbodzsl, Mog s1939 FoMTMogbl 396y LKBLEGMSGHL Lodsgol odmdf3930
LS3OMBOMO b 3MYOOL 25630M56M9d0LIMZOL, HMIWGOOE OOMMS A96T3WMdST0 JE0s-
Bo B96M5396 BmOgdl Fo30 BIMOL FFoMEHWOLYdMO B9bom, SLMLEYdL 396501970l s
0{i393L Aol badmdsU.
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Bo0bx 35605 (Poob) 3a®m00o> ELIBEIGdMMO Ysgol bobs, 0s3mbM bgbmBgagliols, 3seabbmgls
9396509900

dsdo 3608369 m3bs 493ME3IWYdMo s Lghombywo Fo369d9wos MOl
0M®o -Macrosiphum rosae Linnaeus., sb50ogm@™qol DOH©oL HodGHowl, sbowrgsbMos
94rm®Gob §3960m90L s 3m3MHYdL. ol Msz0bo FzMowo badmwdoo ofjmgl §39bL dzgbsto-
50, MoL 2odma 9;39656M9 LB YdS, IRMOIOMEYDdS, Jobobxgds, BmmEgdo §gdmzsb0
390MbogMBom 0xIMOS O 53500JDS. dW0YH IHB0BIOMEO 3306GHIO0 396 SHgObYd96
3993, 8396569 356093l ©Y3MOSGONWMBSL.

> 1 - W ‘.;., N I S )
3133000 ELIBEIGEIMO 5MHEO - 03530 BOHMO60 S YBHOM BMMI>
d90mymdol 5mdol dmycmol BOMosBo FmEmIgdo Fms 1gdEHgddMHosb ofjygdab
339603bolL ©gdsL 330MFGHJOME sbeEmb. 3390 Ebo Fo30 FgMHOLLS, FJ0sMSVIIIO MNZoEO-
053 9305 dgLsdR6930. 1ML oBMBITNEMNdS 339MEbOL BsBsTo bgds. AoBIFbw-
b9, 950Gl dmEm GHoEbgxd0sB, 20-25-0 s 75-80% BsHO™d0mMO Hgbosbmdols 3oMm-
09030 0893905 FoBergdo, MMmIwgdog 0fiygdgb 93gbse0ol sBosbgdL. dacmgdo (36,
360505, DX IO 3165 BgMHOLS. dYMOL A93MEIWYds oMo bgds F0s339wgdol do-
96, OH™IWgdoE om0 godmygmzowmo 33000 Lombom 0339090056, sdo@Hmd LsFoGmms
06 dmeols @MbolidogdgdoL goGsMmgds bgsalbgs 9gmMm©Ydoo.
3OMB0MOJH039: YIM500gdom dgsdmfdgo Loberdo FJgdm@sbowo sb dsmolmazols
Bogoo g39ws sbogro 9396569, 51939 o0 43530 gdOL MB0YMEYdO - Fo0d TgodEgds
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339 3Jmbgom dMyMgd0. vy 3536939l 03mz0m, dooEgom LsbHMsgM BMIGdo Fslmsb
LodMIME39Ws, §obsswdogy 99dmb3z935d0 0l 0359390L 396l I(3965099dL o dGIM-
5 9396296 24569BMAWs© O doeolibdgzsl dmombmagl.

0360 293039 9ds bdoMo bgds F05339wgdol dogm, obobo s3Megzgd9b dvyy-
9oL, Fomsh godmygmxzomo 33d0wo Lomboom 0339093056, s30@™I LoFoMms dGImrol
©™bolidogdgdol 2oBoMgds bbgosolibgs dgmmmgdoom.

M3 8995905 do©d0: MR JMEAMUBbMs MR SbOL - LESGOEIM, 3535, 39MY3M, Mb-
Mobmdo s bbgs. 58M0y5, 35080 F0OBOWOZ0 IIWHENSZ dYaMgdol 3F589gdl - F05To-
090U, dMBgdL o bbg. d5do IM[Ygom Y43930egdoL Jmmbgdo bols Bsdlbghmgzgdoom - dsmdo
390090 sbbEEHgb ym®dgwgdo, s1939 dMdol OO FMmY356MMEgd0. INOHBOEID
5360639900 doedo - Imsfiygo Fommz0l Jod[mgdwgdo, Bo@gdol Lobegdo, 56 gosbsc-
36M0 05030 Bsdmgbo d99qd0, BMOB3gWgdo Fo99b daMYOL M DoMT>DBMO MomEgbm-
d00.

35000l d50Tdo EIMRMWO 5356 58MEMYOL (39D dMMYOL, 3563MUBYdOL
339000 EsMIJBOO JMbIMO 033l 500 T30 dAMIOOLOYB.

5ol sbenm MgmML §OHgdo smglgom BaliGm®Eos - J0oBoEOgL 853 dmYMGOL,
59306090l bgHg BZ0OMZoL S oM 5ToLs, dMYMGOMSE dOIMES BaliBMM305DYg WBRM™
50030005, 300009 bgby.

30MErM0v)Ho 3MBGHOMEO0: 96bEHMINGB00L s 9oEHMIM3smMYgbgdoL godmygbgds:
3000500L90Mbo (Ladybird beetle), 3s6sbo@o dfjgeo (Parasitic wasps) s bbgs.

2°9myggb9899c0 o@gMsd@s:

1.3. 5e09dbodg, 839bsmgms (339, MdOoLO, 2014.

2. 9. @w™dgsb0dy, 8. 096153300, @. 25330d)., 39bsMgms (339, MdooLo, 2015.
3. 9. ¥960dg 9993530 gMds, JMmsolo, 2009.

4.Karasnor [eKopaTUBHBIX CafoBbIx pacteruii. M., 2005.

Abstract
Peculiarities of distribution and pest of Aphididae species in Kutaisi Botanical Garden

Marina Kutsia

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

KEYWORDS: Decoration, Monitoring, Insects, Bio-ecology, Plants, Entomopathology.

The article discusses, in particular, the bio-ecological features of the species of Aphididae,
which are widespread in the world. There are given its reproductive and air migration data,
characterizing the external signs of plant damage; The results of the phytosanitary examination of
ornamental plants in the Kutaisi Botanical Garden are also presented. In particular, most species of
aphids have been identified and some of them characterized by massive distribution and pest
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infestation in the botanical garden have been described, and plant damage caused by their
settlement has been described. Prophylactic and biological methods of regulating the number of
aphids are recommended.

Aphididae are a series of hemipterans, ranging in size from 0.5 to 2 mm. The body is oval,
soft and easily trimmed, the legs are long, but the insects move slowly. There are wingless and
winged individuals.

The wingless female is oblong-oval in shape, the oral apparatus is long, thickened at the
front. The winged insects have two pairs of wings, they fly and infect other plants. The rapid
multiplication of aphids is explained by the fact that one fertilization is enough for a winged female
to fertilize up to 150 eggs, 10-20 times every two weeks.

Adult aphids are small green or black insects. Some individuals grow their wings in mid-
summer. Thus, pests travel long distances in search of new sources of food. The aphids live on the
buds, stems and lower part of the leaves, preferring young shoots on the tip of the branches.

Acorns are an extremely large group of insects, it includes about 4000 species, of which
almost a thousand live in Europe. Every year more and more new species are described.

The damage done to plants by aphids is not much appreciated, but in vain. The aphids
squeeze the juice from the parts of the plant. In the affected plant the leaves are curled, the buds
and twigs are deformed, growth is slowed down, the fruit does not ripen. Weakened plants can not
withstand most of the winter. In addition to direct damage, aphids are carriers of viral diseases;
Excess moisture and carbohydrates are excreted by the aphids in the form of a sugary secretion
called honeydew. This sticky, sweet liquid covers the host plant, making it difficult for it to breathe
and is a good substrate for the development of various fungi. For example, prophylactic fungi
(from the capnodium genus) that completely cover the leaf with a grayish or black sooty layer that
reduces the intensity of photosynthesis. Suppresses already weakened plants and causes their death.

External signs of damage to plant aphids, except for large groups noticeable to the eye,
insects inhabiting the underside of leaves are deformed upper twigs, the leaves curl and turn
yellow, nodules form, buds do not develop or ugly flowers develop. Also, aphids are characterized
by symbiosis with ants, the ant protects ("grazes") the aphids and receives discharges from them.

Many species of aphids can spread plant diseases in the form of viruses and cause various
anomalies in plants, such as gills, or similar formations.

In the framework of the current phytosanitary monitoring, We studied pests causing plant
damage in Kutaisi Botanical Garden In 2020-2021. Species of aphids that damage both open and
closed ground trees, shrubs and grasses have been identified.
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Abstract

Selection of Raw Material Required for Citrus Sampling
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The gene pool of raw materials constantly needs to be refined and renewed. It must be
replenished by the plants that are presented on local and international flora bases. Therefore, the
following activities must be taken into consideration:

1) Hybridization as the main tool for obtaining a wide range of form-generating processes; 2)
To gain perspective forms for genetically modified selection by polyploidy, nuclear
polyembryonic, and other methods; 3) To sample the perspective forms via expedition in
subtropical regions of Western Georgia for the selection that possesses significantly different citrus
characteristics.

Crossbreeding took place by using perspective recombinants for improving taste indicators
of early ripened, frost enduring fruit on main citrus cultivars (Grapefruit "Imereti”, pink fleshy
grapefruit) in the laboratory in 2017-2019. Initial components were prepared for crossbreeding in
the form of mother plants (Grapefruit "Imereti”, pink fleshy grapefruit), as well as father plants
(Spontaneous mutant Trifoliata #1 and spontaneous mutant Trifoliata #2);

Bio-morphological and phenological observations were performed on the experimental
plants, dust particles were collected from the father plant component, their viability was defined,
and crossbreeding was carried out according to the combinations. The monitoring was performed
regularly on experimental plants and the fruition of hybrid fruits;

200-200 flowers were taken for accomplishing the distant hybridization according to
each combination. Thus the number of gained hybrid fruit reached 35 units while pollinating
the grapefruit,,Imereti’’ trifoliata mutant #1 which is about 15% of totally pollinated flowers,
but while cross-breeding with trifoliata mutant #2 it reached 1-9% (40 units). It is apparent
that while crossbreeding there was revealed the high biological activity of trifoliate mutant #2
for the fruition of grapefruit, Imereti** seed, but in the case of pink fleshy grapefruit
pollination with trifoliata mutant pollination #1 about 41 hybrid fruit was set out, that
reached 18% of the total quantity, but pollination of trifoliata mutant #2 in combination
with the pink fleshy grapefruit X about 37 hybrid fruit was gained, that was 17% of the total
guantity.

One of the important terms while the selection process was the improvement of the taste
properties/indicators of the fruit, in particular, the ordinary trifoliate of distant hybridization (Fruit
contains gum substances: acrolein and poncyrin) with new mutant forms trifoliate #1 and #2 was
replaced. Their fruit does not contain the substances poncyrin and acrolein.

Conclusion

Forms (Targets of an experiment) were used to improve indicators of agricultural
performance. It is noteworthy that in all combinations of trifoliate mutants’ crossbreeding,
there is observed higher physiological and biological activity of father component
(pollination) that is vital for further selective activities.
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Kiwi culture, due to the nutritional value of its fruit, is widespread in many countries
around the world. This plant was introduced in the subtropical regions of the Black Sea
coast of western Georgia 20-30 years ago.

Recently, kiwi has been spread in Imereti as a unit plant. Therefore, we aimed to
study the agro-technology of kiwi culture in Imereti, in particular - the optimal timing of
the agro-technical measure - removal - important for the productivity of this plant. The
object of our research is the variety Hayward, whose 2 male and 12 female twelve to
twelve year old plants are cultivated in the form of pavilion in the territory of Baghdati
municipality. Although the plants are located in the extreme zone of the subtropical zone
and the climatic conditions here are relatively harsher than in the coastal zone, they started
to grow in the third year, with large fruits.

At our facility, N1 location, we had 1 male and 6 female plants of the kiwi variety
Hayward, which we carried out agro-technical measures for three years (2018-2020),
including the exodus according to the agro-technical rules established for kiwi. And 1 male
and 6 female plants of the same variety cultivated at N2 location were carried out due to
climatic conditions.

In both plots we used the Italian modification of the long pruning system, which is
used in plantations where the plants are formed according to the type of semi-shed or shed.

Before growing in the winter, we completely cut the growing branches that had
already borne fruit and also cut the unnecessary reeds (previous year's twigs), distributing
the remaining reeds evenly and tying them to the wire. That is, the left reeds were literally
1-1.4 m long and 18-25 mixed buds were planted on each of them. If the leftover reed
was wrapped around the wire or it was impossible to change it, then we would go to the
end of the healthy part.

Pruning of female plants took place throughout the winter - from December, 10 days
after fruit collection, and the pruning process lasted until the end of February, before the
onset of sap movement. As it is known, after the late and especially the start of the juice
movement, pruning stops the growth process, which is very desirable for the regions where

80


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

i PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021
%’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

spring frosts often occur, but in our case, the ceasing of pruning at the end of February
gave us better results.

In the case of male plants, the emergence at the end of flowering has a positive effect
on the production of large amounts of dust grains and which in turn is essential for the
pollination of the flowers of the female plant and therefore limits the volume of green
operations to be carried out.

Based on our research, we can conclude that due to the agro-climatic conditions of
Imereti, in particular Baghdati Municipality, kiwi watermelon should be harvested 5-7
days earlier than kiwi plantations on the Black Sea coast. And it should end - respectively,
before the end of February. As for the green shoots, it should start at the end of May or at
the end of flowering and continue until the end of June. Therefore, no significant
difference is observed in the timing of departure compared to the generally accepted agro-
rules.
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Abstract

The soils of Tskaltubo, Terjola, Khoni Vani and Samtredia are characterized by diversity in
the agro-ecological environment of the Imereti plain. Light, medium and heavy mechanical soils
are common according to their physical properties. Agroecological production conditions of light
and heavy clay soils allow for the cultivation of industrial plantations. The region's agriculture is
diverse. Along with viticulture, mixed types of farming predominate. According to market
demands, the production of crops that are in high demand in the market should be developed:
berries, raspberries, strawberries. Blueberries. They can be grown on these soils under conditions
of weakly acidic pH reactions.

These soils can be used for crops such as black plums and sorghum.

It is important to produce vegetables, beans, tomatoes, cucumbers and herbs in line with
market demands to fill the market demand deficit.

Soil bioclimatic conditions of Imereti valley are important agro-landscape of grain crops.
The production of corn, sorghum is the basis for maintaining the traditional market.

It is effective to cultivate laurel plantation on these soils, in the form of laurel leaves, which
are in demand in decorative fences and canning. Nutrients will be absorbed on these soils and by
regional crops according to their biological nature, which is related to the resistance of individual
crops to disease, pests and weeds.

Organizational-economic nature and economic costs are different for these crops,
entrepreneurial programming is important to maintain the agro-industrial properties of the soil.
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The Main Pests of Watermelon and their Damaging Effect
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Abstract: The article concerns polyphagous pests of watermelon plants: Criyloptera gryllotalpa;
ceryllus clesertus; - Elaeridae; Terebrionidae; Aphis gossupii; Spread of - myiopardalis pardalina), forms
of damage and their negative economic importance.

Keywords: Garden aphid, Loxostege sticticalis, Spider mites, Terebrionidae, Garden beetles.

Watermelon crop is damaged by both omnivorous and specific pests. The most notable
omnivorous pests are: Crilloptera gryllotalpa; ceryllus clesertus; Elaeridae; Terebrionidae; specific
pests: Aphis gossupii; myiopardalis pardalina;

Damage caused by rodents, mites, mollusks and nematodes is also noteworthy. In addition, each
species of pest is characterized by its own area. E.g. wireworms (Coleoptera: Elateridae) are
common in relatively moist soils of horticulture, mole-crickets are abundant in moist and in soils
which are rich in humus.

Garden aphid (Aphis gossupii )- a yellow, green or dark-brown worm. It is 1.2-2.1 mm in size.
They are either winged or wingless. The pest can give birth to 20 generations per year. It is typical
of all zones of gardening.

It damages twigs, flowers, leaves on the underside and seed bud/ ovule. Damage causes the leaves
to wilt; the plant leaves turn yellow, and eventually they die.

Picture N°l.-Aphis gossupii

The aphid is more susceptible to cucumber, watermelon and melon, relatively less pumpkin. In case
of high numbers and favorable climatic conditions it can completely destroy garden crops.

Wire and false wire worms -Elaeridae, Terebrionidae - are especially dangerous for
horticultural crops. Damage is caused by a worm. They gnaw the seeds and their germinal part, the
roots of the young plant and the root collar. Pest is manifested when the settlement density of the
pest is 2-3 copies per 1 m square. If there are 5 copies per 1 m square, the sprouting dies.

Wire worms are responsible for the reproduction and damage of a number of factors - especially the
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weather and soil moisture. At high humidity, the level of damage to wire worms decreases.

Spider mites - Tetranychus erticae they are ubiquitous in all areas of horticulture. They
make themselves at home on the lower part of the leaf, young shoots, buds and seed bud/ ovule is
damaged by sucking out juices from leaves and stems.

Picture N°2. Tetranychus erticae

Damaged plants turn yellow, then turn brown and die. The pest has 15 generations per year.
To the naked eye, their negative effects are especially evident in the second half of the vegetation
period. Hot and dry weather intensifies the damage caused by mites.
Apamea sordens — they damage virtually garden crops in all areas. The worm damages the seeds
and sprouts. It is noteworthy that apamea sordens give 2 generations per year. The first cycle of
the generation of butterflies begins in early spring, and the second generation is reproduced in
summer. They lay 2500 eggs on the underside of the leaf. The worms hatch in 4-5 days and live on
the leaves.
Loxostege sticticalis- is common in horticultural crops, but it brings more damage to steppes,
forests, and deserts. The pest gives 2-3 generations per year, the worm is mostly damaging and it
almost completely destroys the plant, leaves so that only the leaf veins remain, at a temperature of
27-30°C and 75-80 humidity the pest develops and reproduces intensively, and this will result in
80-85% destruction of horticultural crops.
Melon fly —(Myiopardalis pardalina.Big) common in the Caucasus, Dagestan and the North
Caucasus. The worms are especially harmful, the fly gives 2-3 generations per year. The worms
hibernate at a depth of 20 cm in the soil in the form of a fake cocoon.In June-July flies are emerging
from their fake cocoons. The female
lays her eggs under the seed bud/ ovule, on the young fruit. The emerging worms feed on the
pulp and seeds of the fruit, the damaged fruit rots.
Garden beetles - a widespread pest in Central Asia and the Caucasus, the most damaging can be
imago and worms.

Beetles overwinter under plant debris. They appear in crops in late April and early May.
Deep shoots and leaves, leaving only the veins from it. Females lay up to 1300 eggs on a leaf.

Gives three generations per year.
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Picture Ne3. Myiopardalis pardalina.Big

Horticultural crops are also affected by cotton apamea sordens, quadrina, weevils, beet
armyworm or small mottled willow moth, tobacco thrips, locusts and rodents. Agrotechnical
measures to treat pests of watermelon are as follows:

High level of agricultural techniques, ensures the development of healthy and durable
plants. This is when mechanical destruction of pests and pathogens occurs. The implementation
of agro-technical measures in horticultural crops has a positive effect on the fight against pests,
it in some cases reduces or completely eliminates the need to use pesticide.

It is necessary to take preventive measures with agro-techniques that will improve the
phytosanitary condition. It is necessary to properly control the seed rotation, deep ploughing of
the soil, rational use of fertilizers, watering and more.

Particular attention should be paid to the placement of horticultural plants during seed
rotation. Monoculture farming which is based on growing only one type of a crop at one time
on a specific field sharply reduces crop yields. Due to the intense spread of pests, horticultural
crops should return to their original form 6-7 years later.

One of the most effective ways to treat pests is fall ploughing(25-30 cm). At this time,
the upper layer of the soil, which is densely populated with fungal bacterial organisms, enters
the lower layers of the soil, where their reproduction is avoidable; pests the remains of damaged
plants and weeds, which are reservoirs of pests, are ploughed. Fall ploughing is effective in the
fight against (Orobanche americana), since its seeds die at this time. Thorough ploughing
practically treats pests, especially wireworms, apamea sordens, weevils, harmful flies, rodent
weevils and loxostege sticticalis and destroy their habitat.

The resistance of watermelon plants can be increased by carrying out various measures,

which will ensure the reduction of the number of pests and diseases to a minimum.
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Abstract

Corn, among cereals, is one of the most important crops, widely used for both food and
animal feed. Corn is a valuable concentrated food. Its 1 kg of grain contains 1.34 food units and 78
g of processed protein. More than 150 products are obtained by processing corn grain, straw,
hammers, and other parts. Corn is an interesting crop from an agrotechnical point of view as well -
it has a higher yield compared to other grains. In the last 10 years, world corn production has
increased from 650 thousand tons to 1 million tons. It tolerates drought better.

Corn is native to Central America and it is quite demanding to heat and light. The optimum
temperature for plant growth and development is 20-24 C. The emergence is easily damaged even
by minor frosts. The yield of corn is determined by the conditions of its production: maximum
selection and use of climatic factors, soil structure, selection of variety and hybrid, sowing dates
and norms, starting fertilizers, protective factors. It is especially important to provide corn with
water. Cultivated, light, or medium mechanical soil should be selected for maize cultivation. The
content of humus in the soil should not be less than 2%, the acidity - PH 5.5-7.5, and the optimal
density of the soil should be 1.1-1.3 g / cm3. Acidic, heavy, swampy soils are less suitable for corn.
In western Georgia, the soil for corn should be removed - in early spring, no later than March 20;
On slopes where there is a risk of soil erosion, plowing is carried out in early spring. As soon as the
weeds appear on the henna, the cultivation is carried out with a threshing cultivator at a depth of 8-
10 cm, and 1-2 days before sowing - pre-sowing cultivation with a depth of 6-8 cm.

The optimal dose of phosphorus fertilizers on the soils of western Georgia is 3.3-5 ¢ / ha;
Potassium fertilizers - 1.2-1.5 ¢ / ha; The dose of nitrogen fertilizers varies according to the type of
soil: on brown alluvial soils - before sowing at 1.6 ¢ / ha, for feeding - at 1.6 ¢ / ha; Average doses
for Western Georgia are taken as N 120-150, P 90-120, K 60 with the active substance. The first
cultivation is applied in the 3-5 leaf phase of corn at a depth of 8-10 cm; The second cultivation is
carried out 10-12 days after the first cultivation. Cultivation is carried out during the warm period
of the day when the plants become less brittle. In small farms in western Georgia, corn is mixed
with soybeans or soybeans. Providing moisture is one of the necessary preconditions for getting a
high yield of corn. Irrigation is carried out by leakage, with the passage of water between rows.
They also resort to the use of rain irrigation.

During the vegetation period of corn, various pests are damaged, especially corn cobs, corn,
and cotton swabs. In our conditions, the maize borer caused great damage to the maize, which was
reflected in the subsequent harvest. On the territory of Georgia, it is mainly spread in Imereti and
Samegrelo. Control measures include crop rotation, weed control, and destruction of plant waste.
Crops are treated against them with various insecticides: Karate - 0.2 | / ha; Deci Blue - 0.5-0.7 1/
ha; Belt - 0.04-0.01 1 / ha; Collagen - 0,1-0,15 I / ha and others.

Recently, the issue of marginal profit of plant products has become very topical. The table
below shows the maintenance of white corn per hectare per year according to the most common
technology in western Georgia. Corn harvest is 3.5 t / ha. The difference between the calculated
income and the variable expenses is the marginal profit.

Resource Mechanization | Workload | Sum
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Technological process
Weight | Cost | Expenses Fuel/Litre Cost Salary
Plough 30| 84 50 134
Cultivation 40 | 112 50 162
Sowing 35|15 52.5 10| 28 50 131
Carrying in Herbicides 1| 45 45 5| 14 50 109
Carrying in Nitrogen 120 | 1.7 204 5| 14 50 268
Carrying in Phosphorus 90 2 180 5| 14 50 244
Carrying in potassium 60| 1.1 66 5| 14 50 130
Hoeing between rows (2 times) 600 600
Harvesting 300 300
Transportation 10 km 10| 28 30 58
Unexpected expenses 50
Total 2185.5
Crop harvest (Maize) 3500
1314.5

Grain corn is taken in the full ripening phase. Large areas with a combine, and small areas -
by hand. They are harvested in tar or grain. If beans were sown in corn, then the beans are taken
before the corn is harvested. In case of harvesting the grain, the grain must be dried in a special
dryer. If the tarot remains uncleaned, it must be cleaned by hand or carried to a tarot cleaning

machine.
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Growth specifics of mandarin varieties located in Ajara introduced

to Georgia in 2011
Roland Kopaliani
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Irma Ghorjomeladze
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The work presents the results of phonological observations to study growth specifics of
perspective mandarin varieties introduced to Georgia from different countries in 2011.
Observations have been conducted both on varieties of Wase group: Iwasaki, Nichinan, Okitsu
wase, Miho wase, Taguchi wase and varieties of Owari: Satsuma Clauselina, Mukoiyama, Ohtsu.
The control treatment was Broad-leaved Unshiu mandarins planted in commercial orchards located
near to Chakvi Citrus Experimental-demo plot of N (N) J P Agroservice center. The plants
observed have been treated with the same agrotechnical practices.

Conducted phenological observations demonstrated, that almost all mandarin varieties showed
two vegetative growth periods (waves), third wave has only been detected on some early varieties
(Nichinan, lwasaki) and only on single branches. The lenght and process of vegetative and dormant
periods of different varieties were more or less different. In the varieties studied, the first vegetative
growth period has been observed in the third decade of March and the latest has been observed in
the third decade of April. The length of the first vegetative growth period has been strongly
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different between the varieties and varied between 48-66 days. The shortest vegetative growth
period has been observed in Wase varieties, whereas the longest vegetative growth period in Owari
(Satsuma) varieties, which was the same as in the control group (Unshiu). The difference between
the dates of the beginning, the end and length of the second vegetative growth period was also
significant. The dates of starting and finshing of budding and blooming were different between the
varieties, however, the peak of blooming of almost all varieties has been observed in the second
decade of May. The length of blooming period was slightly shorter (25-30 days) in the varieties of
Wase group and longer (40-45 days) in Owari varieties.
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Enrich your tea product with bioactive herbal supplements
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The paper discusses the use of bioactive and quality-enhancing additives in tea products.
The content of leaves and fruits of plants used as supplements in berry plants with antioxidant
properties was determined. With phenolic substances, amino acids, vitamins, carbohydrates, etc.
The use of additives increases the quality of the finished tea product, as well as its bioactive
properties. Some bioactive substances, chemical composition of tea raw materials, leaves and
fruits of herbal supplements (Aesculus, Pshat, Chitivashla, Trimli, Mulberry) for tea additives were
studied.

Keywords: Tea, Herbal Supplements, Antioxidant Activity, New Tea Recipes.

Not everything in nature is perfect. The tea plant is no exception. It is necessary and
desirable to enrich it by using various traditional and non-traditional raw materials, which is the
basis for creating a new low-cost tea product.

In recent years, great importance has been attached to the enrichment of tea products with
herbal supplements containing bioactive substances [1,2,3]. It is known that the chemical
composition of tea raw materials is different in different organs of tea tree. The best are the buds
and the first leaf. Less useful chemical compounds are contained in the second leaf, etc. As the
number of leaves increases, their chemical composition and quality decrease. Not only two- to
three-leaf clover is used as raw material, but also 4-5-6 leaf clover, as well as individual leaves. It
is from this raw material that the finished tea product needs to be enriched with herbal supplements
containing bioactive substances, which contain both simple and complex phenolic compounds,
amino acids, carbohydrates, vitamins, minerals, etc [4.5].

The chemical composition and activities of the plants: tea, pshat, chitivashla, asparagus,
mulberry, Caucasian thyme leaves, fruits were studied for the use of additives in the tea product.

Pshat fruits (55%), Caucasian trim leaves (45.45%), Aesculus fruits and leaves (44.25;
39.19%) are distinguished by the content of high extract substances, and trim (24.89%) by phenolic
compounds. Aesculus fruits (25.66%) and Aesculus leaves (16.4%). Generally herbal supplements
contain more phenolic compounds and extracts than fortifying tea.

Thus, the fruits and leaves of the plant raw material selected to enrich the tea product contain
high amounts of extracts, phenolic compounds and antioxidant activity, which provide a basis for
increasing the assortment of tea, its biological and nutritional value.

Despite the slight differences in chemical parameters compared to the original, supplement
tea was enriched with 2-3% of extractive substances and phenolic compounds, as well as
biologically active, with antioxidant properties and other useful substances in additives.

Thus, recipes for making tea with additives were established, with the following percentage
and share ratio of tea and additives (95: 5%) or (19: 1), for the following new products: "Tea with
asparagus leaves", "Tea with asparagus fruits", ,, Tea with mulberry leaves "," Tea with pshati
leaves "," Tea with fruits of Chitivashla ", in the ratio (93: 7%) or (13: 1) -" Tea with mulberry
fruits "'," Tea with pshati fruits "And in the ratio 92: 8 (%) or (12: 1) - "Tea with trim leaves".

Physico-chemical parameters of the finished product obtained from raw materials of
different quality tea and new products enriched with non-traditional raw materials were studied.
Compared to the beginning, supplement tea was enriched with biologically active and antioxidant
properties - vitamins, trace elements and other useful substances in supplements.
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Abstract

Modern views on the role of fruits and vegetables in human nutrition
physiology

Nana Katamadze
Academic Doctor of Technology, Assistant Professor, Akaki Tsereteli State University. Kutaisi.
Georgia.

Keywords: biocomponent, macro-microelements, genetic traits, specific trait.

The article establishes a modern view of fruits and vegetables in human utrition:
antioxidants, micro and macro elements, dietary fiber,sugars,organicacids,aminoacids,proteins,
vitamins. Fruits and vegetables are pant products that contain essential organic substances for the
human body, including biologically active substances macro and micro elements due to the genetic
characteristics of the species and species genetics.According to the recommendation given by the
World Health Organization, a person should take 400-500 g per day. Fruits and vegetables.

It is established that the human body can be provided with macro and micro elements by
using fruits and vegetables, both raw and processed. Macro and micro elements must be supplied to
the body on a daily basis along with food in certain quantities. There is a direct relationship between
the presented chemical elements and the metabolic processes of the human body.

The period of consumption of fruits and vegetables is limited and is conditioned by two
factors - picking time and storage capacity. The problem of consumption throughout the year can
be solved only by processing them based on their use.

Fruits and vegetables are plant products that contain organic, biologically active substances,
macro and micro elements necessary for the human body. Particular importance is attached to
Achilles tendons as a source rich in vitamins, based on studies, they have been found to contain
substances that are the most important nutritional factor. The range of bio-components
characteristic of fruits and vegetables is quite wide: 1) carbohydrates glucose, fructose, sucrose.2),
pectin substances: cellulose, hemicellulose.

3) Organic acids: malic acid, citric acid, tartaric acid, 4), phenolic compounds: catechins,
flavonoids. 4), aroma-forming substances: aldehyde, phenolic alcohols, acids and essential oils.

Their total content in fruits varies from 2% in lemons, from 25% (in grapes), in vegetables
from 0.8% (cucumbers) to 12% (watermelons, melons).

The role of vitamins is important for the preservation of human health, they are low
molecular weight organic compounds of different chemical nature. But each of them performs the
function of a bioregulator of processes in the living organism. According to the analysis of several
grape varieties, 225-substances-81 hydrocarbons, 48-acid, 31-alcohol, 23-aldehyde, 18-ketone, 11-
ether, 13 other substances are involved in the formation of the aroma.

Vitamin A ensures the normal functioning of the eye, vitamins B1, B2, B6, B12 are involved
in the metabolism of carbohydrates, fats and proteins, as well as in the process of respiration. In the
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metabolism of amino acids.

Vitamin E is an important antioxidant and prevents the formation of free radicals in the
human body
Aroma is one of the important specific signs that differentiate fruits and vegetables and its species.
Aroma has a great physiological importance for the human body, affects appetite and digestion.

The range of substances that produce the aroma of fruit and vegetables is quite different, the
content of the groups is as follows: alcohols, acids, complex ethers, aldehydes.

Quantitative and qualitative data on the aromatic substances of fruits and vegetables are
significantly different. - Other substance.

Micro and macro elements have an important function, it is estimated that their amount is
4.5% of human mass, in the process of metabolism is reduced and it is necessary to replenish, the
demand is determined in mg and mcg. Day and night, but in the absence of them a person can not
have the presence of micronutrients play an important role in the etiology of the disease.

Studies have shown that organic acids play a major role in shaping the taste of fruits and
vegetables. Substances, aromatic compounds, and nutritional properties of fruits and vegetables are
due to the high content of sugars and the presence of nitrogenous compounds.

It is known that vitamins that are essential for the normal functioning of the human body are
found only in products of plant origin. Macro and micro elements have an important function, their
number is 4.5% of human mass .In the process of metabolism, their number decreases and it
becomes necessary to replenish. Demand is determined by the day in case of their deficiency with
mg and mcg a person can not exist.
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Abstract
Influence of Environmental Conditions on Air lonization Quality and its
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Most of the nutrients a person gets from food, however, respiration is the most important
process that meets most of his/her energy needs. Through respiration, oxygen enters the human
body from the air and undergoes complex processes of metabolism and development. Due to the
composition of the air, the presence of various impurities and insets in it has a great impact on
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human health.

In addition to its chemical and mechanical composition, one of the important characteristics
of air is its degree of ionization. Humans have long noticed that people living in mountains,
waterfalls, fast-flowing rivers, seashores, forests, villages are distinguished by good health and
longevity. One of the important factors determining this is the air saturated with negative airoions.

lonization of air is caused by many factors, mainly these are radioactive substances and
cosmic rays contained in the rocks of the earth, radioactive and corpuscular radiation of the sun,
lightning during thunderstorms, friction of fast moving water sprays (In waterfalls, fountains, sea
waves, strong shower streams), the ability of plants to ionize the air, and more.

The process of ionization of air is as follows - under the influence of various ionizers, gas
molecules or atoms entering the air can receive enough energy to lose electrons and be converted
into positively charged ions. The free electrons in turn immediately attach to the neutral molecules
of the gas to form negatively charged ions. Such monomolecular ions immediately combine with
several neutral gas molecules to form "normal™ or "light" airoions with both charges. Although
these ions do not live long, in the process of constant motion they collide with ions of opposite
charge and their neutralization takes place. In outer, open spaces, where the earth's surface is
negatively charged, positively charged "heavy" ions are rapidly released, saturating the air with
negative airoions.

Negative ions are more active than positive ones, if the air is polluted with various impurities
(dust, fungal spores, allergens, viruses, bacteria, etc.) then the negative ions attach to the solid or
liquid particles in the air and turn into "heavy" unwanted ions and run down the surface as dirt.
The more polluted the air, the less negative airoions it contains.

Modern megacities, large streams of cars, polluted air, tobacco smoke, synthetic clothing and
furniture, modern building and furnishing materials, indoor exhaust air, central heating and cooling
systems, electrical appliances (TV, computer, etc.) -cause a large number of positively charged
"heavy" ions to accumulate in the air. This is also facilitated by the fact that a large area of land in
cities is covered with various artificial materials (asphalt, concrete, paving materials, etc.) that can
not attract positive ions and they also accumulate in large quantities in the air.

Studies conducted at the intersections of the central streets of Paris, Zurich, Munich, Dublin,
Sydney, St. Petersburg have confirmed low levels of negative ions in such environments (50-200
negative ions per 1 cm? of air). Prolonged exposure to "heavy" positive ions has also been shown to
cause significant health problems in humans.

Multi-year studies have determined the content of negative ions in different environments,
which showed that the highest number of negative ions was observed in the Austrian mountain
resort of Badgstein, where there are two waterfalls,there are 37000 negatively charged ions in 1 cm?®
of air, up to 20,000 in the mountainous regions of Abkhazia, 3500-10000 at the foot of waterfalls in
the mountainous regions, 1500-2000 in the mountain resorts of the Caucasus, 1500-3500 in the
forests, 750-1000 in the meadows and fields. In the streets after thunderstorms - 1500-4000, by the
sea - 4000, in rural areas - 500-1200, in gardens near fountains and waterfalls - 500-1200, in city
streets - 100-500, inside city buildings - 30-100, in offices - 30 -50, in the car - 20-50.

In humid climates, especially during the hot periods of the year, the feeling of discomfort
and lack of air can be caused by low levels of air ionization and not by lack of oxygen. In these
conditions, under the influence of moisture, the positive ions of the air quickly bind to the ground,
while the negative ones combine with the moisture and dust particles and quickly lose charge.

Plants are an important source of "light" negative airoons on Earth, because a significant part
of the oxygen they produce is a negative charge carrier, which increases the positive impact of
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plants on human health. The degree of ionization of air in coniferous plantations also increases the
force of air friction on the tips of conifers. The high ionizing properties of plants are confirmed by
the fact that the content of negative air ions in the air of 1 cm?® of forests is on average 2000-3000,
and in city parks - 800.

The degree of ionization is affected by both the intensity of planting and the composition of
plants. The best ionizers are phytoncide-containing plants, conifers and deciduous plants, which kill
harmful microorganisms in the air, thus purifying the air and increasing the number of negative ions
in it. It is known that under the influence of phytoncides there are 200-300 bacteria in 1 m? of air in
the forest, and 200-250 times more in big cities.

The air in city parks contains 200 times less disease-causing microorganisms than on the
streets. Moreover, in green massifs, already 30 meters away from the roads, the content of microbes
is 2 times less compared to the road. Significant increase in the quality of air ionization in gardens
is possible by creating fountains and waterfalls in them (500-1200 m?), in addition, such active
water elements cool the air in summer and increase the relative humidity in it.

Studies in the field of artificial ionization of interiors have become especially active in the
last decade. Aerionizers come out that have the shape of a ball, a globe, a wall hanger, a radio, a
tape recorder, a candlestick, and others that produce "light" negative ions. Manufacturers
recommend turning on the ionizers for only 2-4 hours a day, although the space must be ventilated
before switching them on.

In conclusion, | would like to point out that in the living environment, a person can increase
the number of useful air ions without the use of complex equipment, the simplest rule are the
following- frequent ventilation of closed spaces (without net), humidification, periodic release of
water with a powerful cannon, avoid turning on power devices unnecessarily, using as many
houseplants (especially ionizing and phytoncides) as possible in the spaces. Arrangement of
fountains and waterfalls with plants in the yards and frequent use. Walking in the coniferous forest
is even the best source of ionization.
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Green plantations have many purposes in city life - sanitary-hygienic, urban planning,
aesthetic.

Sanitary-hygienic - affects the purity of air and ionization, promotes the health of the city
environment, improves the microclimate of the city and surrounding areas.

Urban planning - Participate in the formation of functional-planning structures of
landscape-recreational objects of different ranks in the city.

Aesthetic - influences the composition of the city space, the formation of architectural-
planning ensemble, the formation of open and closed spaces of garden-park landscapes.

Landscaping facilities are diverse in their purpose and use by the population. According to
the existing construction norms and rules, city facilities can be municipal and private, and
according to the usage: public, limited and special purpose.

Public facilities are accessible to the entire population of the city and perform important
social functions. Such areas include gardens and parks, squares, boulevards and community
centers.

Restricted landscaping facilities include cultural-educational, medical, industrial and
commercial ones, as well as residential micro-districts. These facilities are accessed by people who
either live or work in the following environment.

Special purpose landscaping facilities include: Sanitary-protective green zones located
between industrial enterprises and residential development; Green belts planted along highways
and railways; Plants designed to protect populated areas from wind, snow, sandstorms and other
harmful effects; Planting near reservoirs, rivers and lakes; Nurseries and flower farms; Cemeteries
and columbarium.

There are many scientific, educational or publicist works on the facilities of the above three
directions, including on the facilities of special purpose. It should be noted, however, that less
material is available on cemetery landscaping.

Cemeteries are memorial objects of burial purpose, which are of several types according to
the purpose: civil, civil historical, military, fraternal, columbarium.

Civic cemeteries - up to 5-10 hectares, located within the city boundaries or a short distance
from the main plantation of the city. After 20 years of exploitation, they move into the category of
green areas.

Historical cemeteries - up to 3-5 hectares, are located mostly within the city and will
gradually be turned into cemetery-museums. They combine the graves of famous people, as well as
architectural and sculptural monuments erected on the graves, which have historical and artistic
value.

Military Cemetery -from 1 to 5 hectares, located within the city boundaries and its
surroundings. The green cover responds to the motifs of the memorial, with widely used
ornamental plants for funeral-festive themes.

Fraternal cemeteries and graves - up to 0.5-3 ha. in area, may be within the city, out of
town or among villages - depending on the place of death of the combatants.

Columbarium (Latin: Columbarium - niches in the walls) - are specialized pavilions located
in a certain area of the memorial area. They also include bins to store the remains if there is a
crematorium in the city.

The following conditions are taken into account when planning different types of cemeteries:
there must be dry loamy soil; Low groundwater level (less than 3 m); Should not be the site of a
former landfill; The distance from the nearest residential area should be at least 300 m; Should be
provided with a transport connection to various settlements of the city.
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Plots intended for cemeteries can be sloping 0.5-5% from the settlement and open reservoirs
on the opposite side. In mountainous areas, inclination of terraces up to 30% is allowed with the
necessary 5% arrangement of roads.

The orientation balance of the cemetery area is as follows: burial sites - 60-65%, greenery -
20-25%; Roadways, alleys, roads - 10-15%; Farm yard and auxiliary buildings - 4.5%.

The planning structure of the cemetery is better to be regular, divided into separate sectors,
on average 1.0-1.2 ha. A pedestrian walkway is made around the perimeter with alleys, the width of
which should be 3.5 m with the ability to move vehicles. The alley is followed by 1.5-2.0 m wide
paths, which are covered with a hard cover. The sectors are mostly rectangular in shape, although
in the case of uneven terrain the outline will be difficult.

Cemeteries can be closed, semi-closed and open. Any burial in closed cemeteries is
prohibited, after closure all buildings and inscriptions remain untouched until the liquidation of the
cemetery. A closed cemetery and the area occupied by it may be considered liquidated at least 20
years after the last burial. Semi-enclosed cemeteries are allowed to bury on existing graves, while
open ones have no restrictions.

A general layout and arrangement of cemeteries may be developed if necessary, but this
should be done with the preservation of each building and small architectural forms. The works
must be coordinated with the Department of Monument Protection and the Ministry of Culture.

Landscaping of cemetery areas includes: alleys along major roads; A protective green strip
along the boundaries of the cemetery; Defending-dividing plantings between buildings and
decorative compositions at the burial site. The protective zone of the cemetery is created from the
dense plantations of trees | and Il of size and large shrubs, which provide quite strong visual
protection from environmental influences.

The main entrance and central alley are formed most solemnly, although the alley is not
necessarily to be overloaded with plants, especially flowers. Here can be placed a few small rabats
or parters with groups of flowers.

The decoration of each grave is decided individually according to the burial tradition, as well
as according to the decoration and landscaping received in this region. When planting cemeteries, it
is advisable to use relatively low-growing forms of plants, mainly coniferous trees and shrubs,
which express funeral motives.

LOBJIM 1563dad

J-9m050L0L 396EHM oYM ds08o 2oboRbmbg Imyzsz0eny
BMy0gMHo ©I3MOSEH0ME I3965Mgms 33eg30L 399900

335096005 B)E30)
1393, 5350090M0 MJAHMOO, SBMEFOMYIMO FOMBILMOO, 53530 FIMIDEOL

Lobgerdfogm mbogzg®lodgdo, Jmmoobo, bydsGmggarm

Bo-35()3980L J9bgdcrmdolsl dbsB36xycro 30003 bogogdol 891dbs dbodsbgarmzbso s6ob

©30023009829¢m0 895760560 G396569980L 856G9369¢7 ©J302GsH0Lcr b0Fsb-030L9898Yy, Geadgen-
05 I20b 9H0-96G000 3093560 50Z0em0 2F0353b 425300980 BGASL, T99396350 @5 g3530¢7MmBob
39(0m@g8b, 58 Fbkog bsobBgegbms Jsarsiols Bsedo s6Gbgbryero sy 8o bsgbacr by dmyzs30¢79

126


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

i PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021
%’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

9596569980. 396020728029585 053306939650 3bsoym, B 2021 figenl J396569980s 39899605 ©
©33360985 JH0I0 3306000 SO 0Py, sb939 2021 Pigarl §3530¢rm8s m0bogg bs33¢793 dpgbstyg-
B9 85bs63Hdcr03005 58 0sb 74 MY, 3000 0ym 2020 figcrb (46-51 o), dsb 89098, Bsg 35(9-
doals bsdrsemer (398390530 Gosefos 12,0-13,°C-b. s65¢roBds 33063965, Gad bsFoms 69306-
bAG9305 5@bodbryemo dpgbstngdobs. bodgbbymol ¢no 305300650300 bsdotker 096985 s0s39 bs-
89080 sbs5ergs BB ©5 RIGSO bstrgsmbydols J9dsBgds (0bXBo Hrapm©IbOGMbo), (H9Mmodm-
(05 53690939 060826902650 ©359839698L Bobwytr0 3050605 8500 5GUYBrIem 3599b0256.

153356dM BOEGY39d0: RBYBMEMY0s, 39AJEI(309, Y3930¢Mds, ©93MbLEHMW30s.

bsba®d030 3mMmMo@Eeo 9539dEob dowfgzs 99bodwgdgeos Lbgsslbgs Mml
dmy3930g 939656M99d0m, 53 IbOOZ L0bEHYMIGLMS 5EMY PoboBbmEBg dmygzsgoeg I;39bs-
9900, HMIWGd03 odmomBg3s bobaMdmozo s 95839dGHWMmO yzs30emdom. Lsdfbsdm
50 9396569900l godmygbgds 25935698580 »30MMLI© F30MYs. gb 0doE™A, OHMI XIO 30-
93 6530905 96 LogMHNME 56 M0l 36MdOwo s FgdmEsbowo B3¢0 dgHdbosbo dzgbs-
M0l 43530 ™doL 9539dGH0, LIBMEMOMDS s bobyMdeogmds. 360d369wMm35605 FgOms yo-
9ol 3bs3, Moms 9MmMTb1mMb I39556M99d0L X FMRIOOL OML Tgoddbsl gMms 8-
bs99ds. LHmOg B3960 330930l 0BBL Hotrdmoygbl Joesdols 396GHMo® dswdo Lbgs-
©ib3s BIMOE, SO oBoRbMbY dmygzsgzowy: PobmMo owsl bol-Cercis Chinensis
Bgl., 0bw®o Gmom©ybo®mbol-Rhododendron indicum Sweet., hobmMo yaroobosl-
Wisteria chinensis Sweet., gmoM© 530000 46M53¢sl-Spiraea crenata L. H6Mqs-39630-
050900L 053090MG09d0L TgbFoges, HOLMZ0LSE BI35GIMY0 BIEMWMYOMEO ©S3Z306-
3905 2020-2021 §ergddo 0563600sb d50Lol Bosmzwom. 3939393008 s 43530eMdOL -
09900L 39M0m©bo 330603905 J0dE0bsMgMdEs 3-5 Egdo ghHmbgw, bmwm d9dwg
3306530 gOmbg.(9. 3w999wsdg 2006).

d9LHog3e 0o 339656099006 OO MIMEIbMBO® 23b3WYds Y39esbY sEMY dmy-
35309, Bobo 0ol by, HMIgenbsg 593 dmfomsem 35MEOLRIMO Y39309d0. 50bod-
Bmeo 9396569930 (396G ME B0 K AIB-XAIBOD P00 BoMgszgdol Labom sGol
39009969010 330935 Fo00oMm™S DO d39656019Dy.

2020 §9geob 93969699 530360905 s0HYym 21 1gdgM35wl MME Lydmsm &gddgeo-
A6 11,1°C 9009609. ©93MmE905 16 Mg 2oaMagEs. Yy3530¢Mmds 6 dsMEGH06 ©oo-
09m o 20 Mg 293M39s. FoBOIMHO Y3530eMdS 26 FoOGHL I0HYM O 6 3L OL-
M0, 964 bvmen 10 ol 396353wMd530, Mosbsg 59 39Hom@do dmbs &gddgeodvy-
Mol 933900600 (3995, LsdMswmE 9°C-80Y. Y39300MdS ELEOVIEs 21 53M0EOLIMZ0L
@5 0l 3 33065 2oaMAIS, M5YB3 3YF3gcmoEMYO0 1s3050m© Bowswo oym (13,0-15,8-
21,0°C). (b6 1.).

2021 Hogeb 93969698 5336905 o0fiym 16 0gd9M35l s gogMdgers 15 g,
9699 ©93m3Mgds Aol (gemsb FgeMmgdom 1 33060000 SMg I0HYm. gzs30emds 1
95OAL Y™ s JoMIJEs 22 Y. FoBOIOHO Y3530¢MdS 22 FoMEH0ID 0HYm, Hm-
dgwogs §obs f9rmsb d9s6m900m 5 OOm FoaMdges. Y3530emd0oL LMKIYds 6 5360~
036 0fYM O FMOZMS 25 53MH0EPOLOMZ0L.

2020 H9eb 3939393000 33060EH900L dYM3s s0fym 20 dotmEHol d99qy, dslomMo

127


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

! PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021 S
%\’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

43530@Md0L 396-0MEAI0 S J93MIJEs 15 Y. 6 OG0B I39b5MI0L TYBMMZWS SO~
09m o ol 20 Y oMY, 25 536MH0E0ED s0HYM YmeEgdol Fomdmddbs s 2oy~
d9ges dsobolL dmermdg. 2021 gl 3929G9309M0 BgbMARsBId0L d08EObIMYMdS ©o-
90mbgs 2020 Fgb, 20 oG EH0sb ©sofiym s ds0bol dmE™AY 293M3GEEs (3H6.2.).

330930 990990 960 0dbs, ®™A BobrGo 0msl by Y3930@Mdl Bo -3~
0¢0d0. 43530 MdsL 0fYgol BMmgdoL 45desdY, 990009y 30 BMMEGOOL godeols 356ro-
WIS Y3530¢mdL. JoLo Y43530¢mds 0fjgqds sl 9999 Grog 9MgImL Lsdswm @gd-
3965@ M Lodowme 12,0-13,0°C dos0fg3l. 2020 Hoel 939656098 46 M9 0Y3530¢s, bm-
@ 2021 Ggeolb dobo y3530mds 58 ©0qdy goboba®mdwro3s (gddgMsdcol 396H0mv)-
@O0 (3990l 45dM).

153302930 93965699306 3500 BJOOGHMO05DY GBIV IRMPOEIM AsDMm-
69030 23b309ds 06MHO HMPMEIBPOMBOL XMBMOO BoMgomdgdo A5d9RbyMdMO
Lobom, oS 53530 A9 sOLYDIMWO ABMBOLS, Lo J9BIMYOME 5Ol 0FgMl
od 90UgdMEo 65053900 Hobs Bofoerdo 3oMEbsmmb. 50b0dbmo 3gbsdg adseEsbo-
360 69H936500505A(3569 d9BJos godmEmBIMo BgMHIO Y3530¢9d00 (05LsIbOLEGYGO,
350m0bRIO0, Homgwo, MgMMO) 331935 HoM0dsMms LHimMgo o sMLYdIME BMHEILEWME
0BJ9dby.

2020 gl bs33zeg3ds 939696099 ©53M30M9ds s0fiym JoMEHoL 30639w0 MoEblgdo-
56 (5bO 1.), 3989 M3 39MgIML Lodmoem 3HgddgMo@ s 3500 0gm s byom-
05635 14,0°C 905535005, 5330905 10 9 303w gdms (1-10 dsmEGH0) s LHGs-
RO TMOZOPY, M5Y6S3 GHJI3gMoGHWMYO0 oo 0gm. Y3530Mmds 10 BsMGH0ab
©50{9g™ s 15 Y 39309 Es. FoLOIOO Y3530 MdS EOOfYM 25 oG EH0sb s 15 M-
40 ©58053M©s 30bgsgz5 080l MMI 53 39MH0Mm©T0 HH9YI3JMGHWIMS (3> BSIMSW MO
9°C-009. Y39300MdOL  LILOWGBIOL bobYMI03Mds A9MIgs 20 WYIEY (360~
ol dmmIEY), MoYBG oMgInL 3HgddgMoGes 115305m© Forswo oym 13-18°C -ob
RO 90J0.

2021 9l ©530360900L 3gmomo 2020 ol 3900mEb ©sgdmbgs, dogMsd 15 my
2393039 MoPsbs3 300390 10 g LsdMsem 3H9d3gMedMgdo 8-10°C-ol gst-
39ddo 0ym, 9999y 30 Im0ds@s 15°C-8g s 98 EMML s0HYm Y3530Mds 15 Bo®Eob
3990099, 9b 396M0mEo 0bs (o msb 999300 MORGH MBM™ TgE) bobl doaMmdges s
35 g 895030065 (15 530M0¢s3@Y), M3P0s3 GHJI3gMsEMgdo 39Mygmdbgb 7,7-15,4°C
Fm60b. JoB0MHO Y3530Mds 20 53M00IL ©s0fym s 15 EYJdo TME3MEs. Y3530~
3oL ILILO™MEIO AobBIBAMA030s 15 EYdEY (20 F>0b5Y).

2020 Ggerb 3929G93000 330039008 ©09M3d 0fYMm FsboMO Y3530¢Mmdol 39-
60mdo (366.2.) 1 536006 15 5300wsdY, 999009y ©0(Ym BMMYdOL FomBmJdbs,
g0 39399es doobob 15 MHobgzsdy. 15 350L0@b s0Hgm gem®GHool Homdmddbs
Q5 253Mm39s 0360Lo 15 HoEb359Y, dmErMI©Y,65sbsMas 21 LA Fgoyobs. 2015 Fgarls
393935300 33003JO0L OGNS 0FYM FoLoIMHO Y3530¢MmdoL 39M0MmEdo - 20 5360~
056 10 50L53Y, 39992 0{Ym BMmgdol Hoerdmdabs.

330930l 89009250 960 0dbs, ®Md 0bMo Hrmm©Ibnmbo yzs30emdL

128


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467 ¢

i PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021
%’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

956 G-53000ol 1399830, 019935 B0 Fgd3gMo@EWMgdol 99dmbgzg35d0 Y3530eMdS
d90d@gds doobol 139003 2oaMdgegL. 2020 gl 0bMds HmEm©qbmmbads 54 My
0935305, bmem 2021 gl dobo g3s30mds 68 ©wgdyg 3obsba®mdwogws (3Hgddgeo-

GO0l 396H0MEYE0 (39Tl 450M).
M3 999H9d5 H305Ms 05BIbOLBMsE TMY3z530¢g PObMEO geroEobosl, ol doswols ¢g-

H0GMMH05Dg 5MH0L TBMEME JOMSIOO JabYa3w0560, 396G bsfowrol gobmb-
do Fo0oMbg, Mo3 Job Loymgbl FoMdmoyqbl. 330603905 LmMgE, s0bodbmen di39bs-
9bg Imz5b0bgm.

2020 Hob 933965690 ©53Mm30M9d5 s0HYM 6 FoOHGHL OHMES LETMOEM 3HY3IMEIMSA
14,9°C 895003965 5 20 9 2930390 @s. Y3530¢Mmds 26 35MGH0©6 ©sofym s 15 g
393Mdges. JoboMmO 43530Mds 11 536M0E0d 0fiym s 26 53MHOEL EILEOES,
964 15 ol 9685300Mmd530, MoBs3 98 39M0Mm©T0 15305 FoLswo 3H9ddgMo@Mgdo
oy (13,0-15,8-21,0°C). 43530mds olM¥)es 11 dsobobomzol s ob 15 g Asa®mdgwn-
Q0.

2021 Ggarb 939696090 9336900 s0fgm 1 FoOEHL s ol goa™Mdges 25 Y, 6w
53360905 ol Fgenmsb 99acmgd0m 1 33060000 569 S0HYM. Ys30wMds 26 FoOBHL
©50fYm 5 253039 20 Y. 16 536006 ©s0fgm TsbomEmo y3530™mds, GMIgEos
Mmam®3 Hobs fgwl 15 ey goa®dges. 1 850L0sb o0fiym Y3530 MdOL LMo,
Mdgeos 20 3s0boLsmM30L OIS 20 EYdo.

2020 Ggarb 392939530900 3300EJO0L dIM3s 0fYm 26 1M9dgM35wl s 15 g
393039 o. 11 FoOmGHL o0fiym Fgnmm3ws s 30 MY 393MdgEs. 11 53G0I sO-
9™ yormd@GHgdol Homdmddbs, ®mdgumog 30 350LsdY doaMages. 59 fgwl Homdmddbowo
g4m®GHgoolb bLoa™Mdgd Lsdswme 45 19 dgo0bs. 2021 Hgerl 3929G930IOO0 3300 EJdOL
509635 ©s0fgm 11 09d96Mm35b s 20 MY oMY 1 BoMG>3Y. gBMmmM3Es J0dEO-
656935 6 53(0WsdY s 35 O J93MIJIS. 6 S3MOWOEID Yum®EHgdol Homdmgdbs
50{g™ 5 B50LOL dMAY A9RMAYES.

33930l 8909290 o960 0d6s, ®M8 BobMo 2030b0s 43930eMdl o6r@)-53-
Godo s 350Lob 30639 bobg3s6Mdo. y3930MdsL 0fygdl BmmeErgdol 4odesdy, 990-

99 30 BNMEYOOL ool 35M0GMMS® Y3530¢MmdL. JoLO Y3530¢Mds 0fjygds sl 99a-
@92 53 396M90mb LsdMowm GH9a39Ms@EwIes bydmswme 12,0-13,0°C dos0fgal. 2020 (gl
93965698 46 M9 093530, beem 2021 (gl dobo Y3530mds 58 M9y gobob-
36d0309 ((Hg396M5GHIMHOL 39HOMPYIO ©539IOL 350™M)

Jowsdols BgmoB™m®mosBg s 3500 Mol 396G ME 5080 goBoRbMBg Mgl
ofjmbgdl 1 3-8y LOT>MOL Jmeys Y3530wgEIddo 930000 MJOMOE TMY3930¢Y
ROOMEOIBOWE0 36530, 0BOBO B5POL FBHIMOBHMMH05DY 9B MW0s Bo0sdz0-
ol gmBol IbG0B, B39Mwgdm030 3bgbolfsdwgdols dmMmogmdom gobwsygdsdo. 33wg-
35 §90005OHm5 3500l BYMH0EHMM05DY IDoM©, BOLEWE I(39656019By.

2020 H9geob 260300 30360905 s0fgm 10 Fo®EH0sb, oL 8999y M3 PoMgdmL
LodMom gd39Gmo@Gwes Hobs 10 ol gobdsgarmdsdo 14,9-13,6°Cd9owpqbs. ©o3m36M9-
00l 3Gm39L0 10 EY A93MdYES s 21 FoMEH0IB 0y Y3530 Mds, B o LGS~

129


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

! PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021 &
%\’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

3350 25 ©M9do 3M3MIS, MoYBsE 93 39MH0M©T0 QMM FoMoeo 39d3gMoErIMHgdo
oym (13,0-21,0°C). 3sbomEo y3530mds 15 g 393039w©s (21 53G0w0@sb 1 ds0lsd©Y).
1 35006 s0fYm Y3530 MBOL LALLMV S 25 Fo0LOLIMZOL OLEWEIS.

2021 9ol 8396560l 530360900l 3960Mm©o 10 M0 50MY (1 JoMEH0wsb) sofiym
2020 Hgosb 990569300, Moysbs3 Hobs 10 ol gsbdsgwmdsdo dsmswo GHgddgMody-
6900 0ogm s 10,2-12,8°C 99goa0bs. gl 3960m©o 10 g 252Md9ws s 10 o6 EH0sb
©500Ym g353000Mds, M5P053 35900l Lsdswm BMmMOLOsbo $Hga3gMo@GMMs BoLowo
0ym o 15,4°C 995003065. 5 536:00sb s0fgm dsborMo yzo30emds, MHmgwos 15 ey
39360395 ($H9339M0EHWIMHOL (39Tl F58M. Y3530 MdOL LG 30 Y Ao3MIgE0-
@5 (20 53600sb 15 F50L53Y), Fobs g msb G9scgd0m 5 VoM Foboba®dwozws,
505653 99 39MH0MA0 F9OIMIO00 B0 3H9I39MGHIMIO0 0Ym.

2020 Hob 9396560l Lagmmeg 3306@EJd0L BsLob3s 21 19dgMH30IL s0fym do-
0990 bodwmoemo 10°C 393396M5GHMMOlL 300HMdYOT0 O IBEMId0m 15 MY A93MIg-
Q5. 6 35MEH06 0YyMm Fmmgdol YOS, HMIGEoE 00mJdob 30 Mg oa®dgers. 16
3360000 oYM gwm®GHgdol HBMEs s 2 0360LOLIMZOL TMOZMS. BoBsMmgdOL
Log®dgd Lydmseme 30 LA dosefos. 2021 gl Logmowrg 33060GJd0L Bsbiobgs 10 09dg6-
30056 0fiym, Moysbsg Hobs 3gHom@do 2o69gdml Lsdmswm F9a3dge@rMsd 10°C go-
9935605 O IHBEIMYd0m 15 Y 493MIJEs. BMOGIOL DO R0JLOM©s 25 Y-
09306 5 35 EOL o633 MBS0 QORMAGEWS. YEMMZHJOOL BOS s0fym 10 53-
0006 5 F50L0 BMEMIY PORMAYES.

332930L 89090 ©©Ibo 0gbs, HMT FMMMWEIIBOLIWO MW Y3530~
@Bl 3o 3H0sb 505 BMOGIOL 25Ol 35MOWGYIMSE. JoLO Y3530Mds 0fyg-
05 35L 9999 M55 29698 BsdMs™ 3H9d39GMoGMMs Lsdwswwme 12,0-13,0°C doswg3L.
2020 §geob 93965699 51 ®Y 093530, bmewm 2021 {gel dobo y39300mds 74 ©09dwy
3°boba ™3035 (Hgd39MoGHEmOL 39MH0MEE0 3EJITOL godm).

5490056 259mI0bstg, JoBsbdgfimbogos Joaodol as8(396900L 88539005 gmEro-
Y05 305g30Mb goBoRbMbBg bs0MOHBOS© dmyzs30eg LobgMBYOOL I39b56M1Y0S QOBEIST-
905l s 3500 2odmygbgdol 3mMmIgOL, 306506 BmyogMmo Fomysbo 360698y,
BoMg939003 godghbgM9gdIE0s Fogooms 06IMHO HMEMEYbMMbO, 580G™A LsFotm-
90L 5©0A965L O b0 6gMYgdOL TEJOL. 51939, 900U BHIMHOBHMM05DY sOLYdM 3o~
139L I9LolzEgmsb Lo Wos BogM39s, 3608369 M3bs WHsdd39690L 3MEbswo 39-
ol dmfiymds Bobm@mo aao0bosls sds@gdom, Mo Y3930wmdIL o0fiygdl gmo-
900l 35dmbgsdg, bonwm MmEs 9900mbgds Dogbmedon Igm®mso Y39530¢MI0m o~
5dd39690L E9M0EGHMMOSU.

39BoxbMbBg Imygz5300g Bmaogco d90dbosb d;39b5M190s Y3530 Mds

3bMowo 1.
Go- d9bo- @©53Mm30905 | $H9839- | y3930@mdS $9939- | dsbo- &9939- | y3930@mdOL 3993905 MEr
wo | Hob @ OG- GO~ | 9oo OO0 | @abalitrryeo
Lobg- o o 43530- o
©9ds [QIQteN

130



mailto:Roza.lortkipanidze@atsu.edu.ge

S

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

‘ PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021 =
@ NEPUOJUYECKUNA HAYYHBIN KYPHAJI ATPONEWS. Roza lortkipanidze@atsu.edu.ge

P
£5058 T
SWTRES

é e

2020 | Bobyeo | 21.02-5.03 | 9- 6.03-25.03 9- 26.03- | 9°C 6.04-20.04 13-21°C
oI 15°C 14,5°C | 5.04
bg-
Cercis
Chinens
is Bgl.,
2021 o 16.02- 5- 1.03-20.03 7- 21.03- | 8- 6.04-25.04 7-13,4°C
28.02 12,8°C 15°C | 5.04 15,4°C
2020 | obgvy- 1.03-10.03 | 13- 11.03-25.03 8- 26.03- | 9- 11.04-30.04 13-21°C
Gote- 14°C 14,4°C | 10.04 | 13°C
O~
©gb-
©OHmbo
2021 i 1.03-15.03 | 7- 16.03-20.04 7- 21.04- | 7 - 6.05-20.05 13-18°C
15,4°C 15°C | 5.05 18°C
2020 | Boby®o | 6.03-25.03 | 8- 26.03-10.04 9- 11.04- | 13- 26.04-10.05 18-20°C
[NGRCo 149C 13°C | 25.04 21°C
Bosl-
Wisteria
chinensi
s Sweet.
2021 o 1.03-25.03 | 7- 26.03-15.04 7 - 16.04- | 7 - 1.05-20.05 13-18°C
15,4°C 15,4°C | 30.04 18°C
2020 | gm- 11.03- 8-9°C 21.03-15.04 9- 16.04- | 13- 1.05-25.05 17-20°C
OO 20.03 15,8°C | 30.04 21°C
5300~
QYo
3®d3-
osb-
Spiraea
crenata
L.
2021 s 1.03-10.03 | 7-9°C 11.03-5-04 8- 6.04- 7 - 21.04-20.05 7-18°C
15°C | 20.04 13.4°C

239Ho83benbg Imygz530eg Bmyogeo IgMdbosb 939650905 BOOLS S Fobgzomamgdols

Mo@do
gbMowo 2.
§o- | 839bo- BgBeo- G99839- | 3980G°G0- | $Jd3y- | G- 32339 | 3989¢°G0MO0 | $993965GH MO
@o | oL Ed>- | oo 0502y | 00330009 | OG- | Boo- | Gadyy)- gem®Egdol
Lobgerg- | dopmds- (G 00l fo@dmg- | Mo 3w o BHE>
05 6900 dbo
2020 | Bobeo 21.03-5.04 | 9- 6.04- | 13- 26.04-31.05 17.9-22.5°C
oSl _ _ 14.4°C | 25.04 | 15.8°C
bg-
Cercis
Chinensi
s Bgl.,
2021 i _ _ 21.03-5.04 8- 6.04- 7.7- 26.04-31.05 13-21.4°C
15.4°C | 25.04 | 13.4°C
2020 | oboy- 1.01-31.03 | 6- 1.04-20.04 9- 21.04- | 13- 16.05-31.05 19-220C
Oo6e- 14°C 21°C 15.05 | 17°C
©®J6-
©OH™bo

131



mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467
; PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne§. 2021 3

%\@ MNEPUOJUYECKUII HAYYHBIA JKYPHAJI ATPONEWS. Rozalortkipanidze@atsu.edu.ge @ B
2021 | _ 1.01-2.04 | 6- 21.04-10.05 | 7- 11.05- | 14-
”7 210C 18C | 2605 | 24°C ~ ~
2020 | Bobyyeo 28.02-10.03 | 9- 11.03- | 8- 11.04-31.05 13-220C
OGO B B 14.9C | 10.04 | 14.4°C
Bosl-
‘Wisteria
chinensi
s Sweet.
2021 | _ B B 11.02-28.02 | 5- 1.03- | 8- 6.04-31.05 7.7-24.7°C
7 12.8C | 5.04 | 15.4C
2020 | go- 21.02-5.03 | 11- 6.03- | 13- 16.04-31.05 17-22.5°C
OO- B B 14°C | 15.04 | 15.8°C
5300~
@
3633-
@ob-
Spiraea
crenata
L.
2021 | _ B B 22.02-25.02 | 8- 26.02- | 7- 1.04-3.05 7.7-24.6°C
7 12.8C | 31.03 | 15,4°C

390myg9gbgdmeo 0@ Mo@GHMs:

7. 3Yo35dg 0. , 30sdg 6., 3BJWSA] 9. - ©I3MMEOEX0 IbLOMEMY0s. foabo 1. d.
Jm050b0, SHlv-0b @odmd3de0ds, 2013 §). 220 g3.

8. (BHyo3dg 0., 30W5dg M., MOJSA] 9. - ©J3MOMI30vI0 IBOOMEMY0s. foabo 2, Bsfjo-

o 1. . §mms0bo, s{lwg-ob godmd39derods, 2014 §. 210 93.

3 2M09wsdg 9. - 0896930 2930 3IWYONWO DBMYOINDO BMMEM3560 F9MHdbosbo 356~
3bsbo 93969900l BOM-93MWMY0s S JodMmYgbgds (3569 889690 MdsT0. Logoligh-
G530 bsdmmdo. Jmomsolio, 2006 . 145 a3.

Abstract

STUDY RESULTS OF SOME ORNSMENTAL PLANTS BLOOMING
IN SPRINGIN THE CENTRAL GARDEN OF KUTAISI

Gubeladze Catherine
AkakiTsereteli State University

Keywords: Phenology, Vegetation, Flowering, Reconstruction.

A long lasting colorful effect can be achieved with flowering plants at different times,
therefore it is interesting to have early spring flowering plants that are distinguished by long and
effective flowering. Unfortunately, the use of these plants in landscape design is extremely small.
This is due to the fact that the effect of flowering, seasonality and duration of many woody plants
are still little or not known at all. It is also important to know the color-grade in order to match
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colors when grouping plants.

The aim of our research is to study characteristics of growing the plants of different colors,
flowering in early spring in the central garden of the city, they are: Cercis Chinensis Bgl.,
Rhododendron indicum Sweet, Wisteria chinensis Sweet., Spiraea crenata L. We conducted
phenological observations from January 2020 till May 2021. During the vegetation and flowering
period, observation was carried out once every 3-5 days and then once a week.

A large number of the studied plants are found in the earliest flowering, Cercis Chinensis
Bgl., which has reddish-pink flowers. These plants are used in the form of circular plants in groups
in the central garden. Research was conducted on the adult plant.

In 2020, the plant began budding on February 21 when the average temperature was 11.1C.
Massive flowering began on March 26 and ended on April 6, or a total of 10 days. In 2021, the
plant began flowering on February 16 and lasted for 15 days, massive flowering began on March
22, which lasted for 5 days compared to the previous year. Flowering begins on April 6 and ends
on April 25.

The study found that Cercis Chinensis Bgl. blooms in March-April. Flowering begins before
the leaves unfold, and then blooms in parallel with the unfolding of the leaves. Its flowering begins
after the average ambient temperature reaches 12,0-13,0C. In 2020 the plant lasted for 46 days,
while in 2021 its flowering lasted up to 58 days.

Among the study plants, in the most shaded lawns of the garden area, group plantings of
Rhododendron indicum Sweet are found in thin-sown form.

In 2020, the study plant began to budding from the first days of March, after the average
ambient temperature was high and the five-day period exceeded 14.0C. Budding lasted for 10 days
(March 1-10) and ended quickly as temperatures were high. Flowering began on March 10 and
lasted for 15 days. Massive flowering began on March 25 and ended in 15 days despite
temperatures dropping to an average of 9C during this period.

The duration of flowering completion lasted up to 20 days (until the end of April) as the
ambient temperature was quite high in the range of 13-18C.

The flowering period in 2021 coincided with the 2020 period, but lasted for 15 days as during
the first 10 days average temperatures were in the range of 8-10C, then rose to 15C and at this time
flowering began after 15" of March. The study found that Rhododendron indicum Sweet blooms in
March-April, although in low temperatures flowering can continue in May. In 2020, the
Rhododendron indicum Sweet lasted for 54 days, while in 2021 its flowering lasted up to 68 days
(due to periodic drops of temperature).

As for the Cercis Chinensis Bgl., it is the only specimen in the garden area, on the chenar in the

central part of the lawn, which is its mainstay. We observed the plant.
In 2020, the plant began budding on March 6 when the average temperature was 14.9C and lasted
for 20 days. Flowering began on March 26 and lasted for 15 days. Massive flowering began on
April 11 and ended on April 26, or 15 days, as temperatures were quite high during this period
(13.0-15.8-21.0C). Flowering ended by May 11 and it lasted for 15 days.

In 2021, the plant started budding on March 1, and it lasted for 25 days, or 1 week earlier than
last year. Flowering began on March 26 and lasted for 20 days. Massive flowering began on April
16 and lasted for 15 days as in the previous year. Flowering began on May 1 and ended on May 20
in 20 days.

The study found that Wisteria chinensis Sweet blooms in March-April and in the first half of May.
Flowering begins before the leaves unfold, and then blooms in parallel with the unfolding of the
leaves. Its flowering begins after the average ambient temperature reaches 12,0 -13,0C. In 2020 the
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plant lasted for 46 days, and in 2021 its flowering lasted up to 58 days (due to periodic drop in
temperature)

In spring, in the territory of the city, including the central garden, there is white-flowered

Spiraea crenata L. gathered in the flowers up to 1m height. The study was conducted on a growing
adult plant in the garden area. They are located in the territory of the garden from the side of
Paliashvili Street, in the ordinary row of horse-chestnut. The study was conducted on a growing
adult plant in the garden area.
In 2020, Spiraea crenata L. began budding on March 10, after the average ambient temperature for
the previous 10 days was 14.9-13.6C. The budding process lasted for 10 days and flowering started
on March 21, which ended quickly in 25 days due to the high ambient temperatures (13.0-21.0C)
during this period. Massive flowering lasted for 15 days (April 21 to May 1). Flowering completion
began on May 1 and ended on May 25.

In 2021, the plant budding period started 10 days earlier (from March 1) compared to 2020,
as during the previous 10 days there was high temperatures 10.2-12.80C. This period lasted for 10
days and flowering started on March 10, as the average five-day air temperature was high and was
15.4C. Massive flowering began on April 5, which lasted for 15 days due to falling temperatures.
The end of flowering lasted for 30 days (from April 20 to May 15), it prolonged for 5 days
compared to the previous year, as temperatures were relatively low during this period.

The study found that Spiraea crenata L. blooms from March to May in parallel with leaf
spread. Its flowering begins after the average ambient temperature reaches 12,0-13,0C. In 2020 the
plant was blooming during 51 days, while in 2021 its flowering lasted up to 74 days (due to
periodic drop in temperature).

Therefore, it is advisable for city planting workers to pay attention to the reproduction of
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Tourism is a highly lucrative industry compared to oil and gas production and refining in
terms of investment efficiency. The interests of culture and transport, security and international
relations, ecology and employment, hotel business and resort complex are closely related to the
field of tourism. This industry is of great importance to the state as a whole, to the federation, to the
municipalities, as well as to individuals in particular. However, the lack of effective state policy in
the field of tourism for the last ten years has led to the fact that the Russian Federation, despite its
great potential for tourism, accounts for only one percent of world tourism flow, which is 657
million tons per year.

Although the state has discontinued donor and consumer tourism, as in a number of other
industries, tourism has nevertheless survived, lived, and developed. But has it become a link that
takes appropriate measures for the state and its citizens? What else needs to be done at the federal
and regional levels to not only maintain and develop tourism, but also to ensure that it contributes
to the further spiritual development of Russia, showing the world and its fellow citizens cultural,
historical, spiritual values? The standard of living in the country does not allow the full use of all
this, so one of the tasks of the state should be the opportunity and need to provide access to these
services and with their help cultural benefits for different social groups. Tourism, in parallel with
culture, needs funding from all levels of the budget, as is the case in a number of other countries. In
this case, it can not only help the culture financially, but also make a significant profit.

Tourism is the most important component of state policy today, so the state is obliged to
support it through social, economic and other measures at the disposal of the state. It seems to me
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that it is necessary, at least, to set up a tourism committee in the federal center and in the regions,
of course, relevant structures will also be set up. The State Duma recently passed a federal law that
also includes a separate line "tourism™ in the budget classification.

Today we perceive tourism as the most massive phenomenon of the 20th century, as one of
the brightest phenomena of our time, which truly reaches all areas of our lives and changes the
surrounding world and landscape. Tourism has become one of the most important factors in the
economy, so we see it not just as travel or vacation. This concept is much broader and represents
the unity of relationships and the unity of connections and phenomena that accompany a person on
a journey.

High rates of tourism development, large volumes of foreign exchange earnings are actively
affecting various sectors of the economy, which contributes to the formation of its own tourism
industry. The tourism sector accounts for about 6% of GDP, 7% of world investment, every 16th
job, 11% of global consumer spending. Thus, these days it is impossible not to notice the huge
impact that the tourism industry has on the world economy.

An important feature of the current stage of tourism development and changes in its
organizational forms is the penetration of transport, trade, industrial banking, insurance and other
companies into the tourism business. The intensive development of international tourism relations
has led to the creation of many international organizations, helping to better organize international
economic relations in this field.

The economic importance of tourism has led to the organization of state and government
institutions in many countries - ministries, commissariats, commissions and others that implement
state policy in the field of tourism, promote its development, allocate funds from the state budget to
purchase recreational lands, equipment of national parks, architecture. , Ethnographic, Reserves,
Advertising, Propaganda, Research, Training. The policy of the states in the field of tourism is
mainly reduced to the development of national tourism in order to reduce passive tourism and
increase active tourism. The fast pace will continue. This is quite understandable, especially
considering that at this stage of its development human society has transformed from a society of
productivity and well-being into a "free time society”, so travel and tourism have become
important, irreplaceable and integral to most essential living conditions. At the same time, due to
the emergence of a new type of customer in the tourism market, the demand for travel services is
undergoing some changes. The tourist of the future is very informed and educated, he is very
demanding and fast, mobile and individual, he tries to live a full life and get lots of life impressions
from this life. In general, the global tourism industry enters a period of constant volume of travel,
increasing competition between regions and host countries. At the same time, Europe will remain
the most important and popular region that will attract tourists and travelers. Southeast Asia and the
Pacific will overtake the Americas and be in second place. Russia will also occupy a place in the
international tourism industry, in particular, by 2020 it will lag behind only in popularity among
tourists and travelers after France, Spain, the UK and Italy.

Thus, the tourism of the XXI century is, first of all, tourism, which is focused on the client as
a consumer of tourist goods and services. The successful and profitable tourism business of the
future is a business based on the knowledge of international legal norms and rules, tourism
management and marketing, business conjuncture. A complete and thorough knowledge of the
needs and requirements of the tourism market tourist. It is competence and professionalism in
organizing the production, promotion and sale of tourism products and services.
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The paper discusses tractor selection methods for a specific area with mathematical modeling and
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The country's tractor park is being filled day by day with modern brand tractors, for which
we can not justify the economic or economic nature, because such an approach is always associated
with high costs. It is known that the energy efficiency of the tractor is increasing day by day, which
is unacceptable for our mountainous, multidisciplinary farming; The point is that subtropical
mountain-slope conditions do not allow to increase the production of the unit by the classical
method (namely by increasing the speed and mode width); Therefore, it is necessary to look for
another way to realize the engine power of the tractor, ie to justify the traction energy means
corresponding to the specific requirements of the zone; This is quite a difficult task; However, a
priori medium power tractors will undoubtedly be effective for our specific area, but how justified
their use will be is a difficult task for our multidisciplinary area, with sloping landscaping and
different soil conditions, and requires serious consideration.

Here we can use the material in the literature on engine aging, which is characterized by a
number of advantages.

Compare the efficient performance of a diesel engine with and without aging.

The tractor must be characterized by:

- Minimum direct operating costs per unit of output;

- Maximum effective capital investment in the fleet of tractors (ratio of net profit to expenses
incurred during the depreciation period);

- Small tractor capacity;

- Minimum metal capacity of the tractor;

- Maximum unification according to tractor spare parts.

Various criteria for selecting tractors are presented in the economic-mathematical literature,
for example:

- Maximum of produced products in monetary units;

- Maximum net profit, less wages than the cost of products produced:

- Maximum reduced revenues;

- Maximum production profitability;

- Maximum volume of final products, etc.

The question of selecting the best tractor, in addition to the above requirements, must also
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take into account agro-ecological efficiency, which is nothing but the magnitude of the ecological
catastrophe due to the increase in the number of heavy tractors in the world; It is known that the
use of such tractors due to soil compaction has reduced the yield of grain crops by 20% in the
respective countries and significantly increased their price on the world market; Permissible soil
density is currently accepted. This figure is 2-3 times higher in grain-producing countries (e.g.,
Russia, Canada, China, etc.), because due to the exclusion of manual labor, the tractor often enters
the same field and increases the density by 50-200%.

Thus, the main criterion for selecting a tractor is that it does not increase the specific cost
and maintain a yield of 1 ha.

Modeling according to the probabilistic nature of economic characteristics was considered to
be the most optimal method due to the use of statistical vision and model system algorithms: for
subtropical mining-sloping zone, universal (off-road) tractors are more profitable because they are
characterized by possible expansion of areas (expansion). In Vake conditions, of course, it has a
higher cost, but due to the expansion of the service area, it can bring more profit when working on
mountainous lands. That is, it can cover 2-3 times the total costs.

The effect of slope angles on specific costs ($ / ha) was less justified; The effect of the length
of the behavior on the specific costs was found to be more significant; But the difference between
these two factors is so small that we will continue this strategy of tractor selection in the future. and
the work can be done in agro-technical terms.

Thus, in mining-slope farming, it is better to have a mining tractor DT-75K in the
composition of the tractor park than a common DT-75 (with the increased capacity); Among the
wheeled tractors, the low-clearance former serial tractor T-40AHM is also better than the
conventional Vake tractor T-40; Previously released tractors MT3-50K (slope) are more acceptable
from Belarusian tractors than serial MT3-80, MT3-82 its modifications, etc.

Finally, we can conclude that no more than 3 tons is acceptable in the mountainous regions
of Georgia; 1.4 t and 0.9 t traction class tractors, as their specific costs are minimal; The economy
of these tractors will increase even more if the engines used on them will have so-called. Blowing
devices.
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Water is the most precious natural resource on earth and without it life would not exist
on our planet. Despite each of us realizing this facet, we are polluting rivers, lakes, seas, oceans.
Consequently, we are damaging our planet to the point that the destruction of living organisms
is already reaching alarming proportions. In addition, the quality of drinking water deteriorates
and the use of water for recreational purposes is limited. Involvement of each of us I
understanding the essence of the problem and solving it is a prerequisite for improving this
situation.

Pollution of rivers, lakes and other water bodies can be caused by wastewater from
enterprises, faulty sewage systems and inadequate treatment facilities, rainwater runoff from
agricultural lands or settlements, and others. In general, it is distinguished between point and
diffuse sources of pollution. A point source is, for example, the discharge of polluted water
from factories through a pipe into a river. Simultaneous pollution of water bodies at various
points by rains produced by rains is called diffuse. It should be noted that from a technical
point of view it is much easier to eliminate a point source of pollution than to solve a problem
arising from a diffuse source.

What is water pollution? Water pollution is entering a system of reservoirs as a result of
human action is a place where they do not leave natural decontamination. Among the most
common pollutants in water bodies are: pesticide, fertilizers, petroleum products, heavy metals,
various substances produced/released as a result of chemical and industrial processes, as well as
household activities, etc. Contamination of water with pesticides is a widespread problem as
pesticides are still actively used in agriculture. Accumulated pesticides in agricultural lands are
washed away by surface rainwater or submerged in groundwater. The negative effects of
pesticides on human health are manifested in damage to the nervous system, impaired liver
function, the development of many types of cancer, damage to the reproductive and endocrine

systems, etc.
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OmamO3 Fgbo, dsbgdsbol Loodgom F/domdol doB39690wgd0L BMGMI0EMmYds FoMdmgdl
36M93dG0oMg00l 3OHM3gLdo. sBgmo Mbolidogdgdol d9Mbg3s 3093210036908 G9dbozwm®o dma-
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13EMBGS300L 3MM3EgL00. SLgmo 301063039008 BMOT0MYdS 0MZEYds JOHMN-gOHM 439WwsBY
U F0oMM gangdgb@ow 39ML3gdGH0wo dsbgdsbgdol Lmagmaol bydgsboghm dmeod03sdo.
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Recently, the production of hazelnut crops in Georgia has increased significantly and
today it maintains a leading position in the world market. The share of hazelnuts in exports is
increased, due to which the amount received from the export of hazelnuts exceeded the
revenues received through the sale of wine. 96.8% of the plantations come from Western

Georgia, and in terms of hazelnut production, Georgia ranks 4th place in the world.
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Such an increase in hazelnut production was caused by the loss of key markets in Russia
as a result of political events in Soviet Georgia and the collapse of tea farming. Consequently,
hazelnut cultivation started in Western Georgia in 1990s, and plantations under these crops
were intensively exploited for almost 10-15 years. This led to depletion of soils and
significantly reduced yields. Here we need to mention the spread of various diseases and pests
(even naming just American white butterfly is enough) and as a result the production of
hazelnuts has decreased significantly.

There is a second problem, that EU countries, which are currently the key market for
hazelnuts, strongly require the exclusion of chemical pesticides in hazelnut agro-technical
requirements and their transfer on the basis of biological (traditional) services.

It should be noted that the production of biopreparations and biofertilizers has developed
significantly in Georgia, which is safe for humans, as well as for birds, bees, and other
beneficial insects. In addition to these drugs, the production of biofertilizers and its export have
been widely developed. Biofertilizers restore the soil to its original fertility, and increase the
humus layer and other positive components in the soil.

In recent years, we have developed and tested a tractor aggregate with bio-preparation
and bio-fertilizer, which can move between the hazelnut plantations and carry out a number of
agro-technical measures. This device (see the scheme, fig.1) can apply the liquid preparation
"Lepidine" in hazelnut plantations, as well as fertilize the soil with the bio-fertilizer "Organica"
(The paper is completed at the Akaki Tsereteli State University as a dissertation and was
defended in 2017).

The only effective biology method in the fight against nut pests is a natural laurel
tincture made with our own technology, which protects the plant from pests by 80%. A
theoretical study of the mechanical and hydraulic actuators of a universal machine gun and the
optimization of some dynamic preparations were carried out. The paper mainly solves the
possibility of using a tractor aggregate at the level of production tests and the issue of machine
reliability is less presented.

As it is known, the creation and introduction of a new machine takes a long time,
because it is necessary not only to refine its design and technology, manufacture, and
introduce, but also to bring the quality of its reliability to the level of modern requirements.

At the initial stage of enterprise designing, the reliability of individual parts of the
machine and the systems are specified, which are refined in the technical assignment. All this
is done in advance and it is presented as an organizational calculation. Several methods of pre-
distribution of target reliability indicators are known, such as:

Equivalent principle of machine elements;

Taking into account the ratio of elements of machine reliability indicators;

Considering prospects for improving the elements;

Establish elements of design cost, production and operation.

The choice of this or that method and means of distribution depends on the information

available around the objects to be designed. The reliability of the machine created for our case
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is determined by the degree of technological operation, which is the degree of biofertilization
of the soil in rows in percentage. The pre-marked test area of 25 m? is divided into 20 sub-
squares of 0.5 m? each. The degree of coverage of the latter was measured in percentage, which
should not be less than 80-90%. This is the percent probability of technological operation
ineffectiveness (reliability).

Typically the formation of reliable performance indicators of the machinery takes place
during the designing process. The selection of such measures belongs to the category of
maintenance, which further manifests itself in the process of maintenance of the vehicle. The
formation of such principles is considered to be one of the most necessary elements in the

scientific policy of perfecting prospective machines.
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Davitgareji - one of the prominent religious and cultural centers of feudal Georgia, a complex
of monastic caves. It is located on the territory of Sagarejo municipality, 60-70 km south-east of
Thilisi. A small part of the monastery complex (Bertubani) is located on the territory of Azerbaijan.

The complex was founded in the first half of the VI century by one of the Assyrian fathers,
David. He came with his disciple Lucian to the Gareji desert and settled in a small, natural cave.
This was laid the foundation of the monastery, which in later centuries became known as the Lavra
of David.

The activities of Davit Gareji monasteries have become a visible and important factor in the
religious and cultural life of the Georgian people in general. At the beginning of the XII century,
David IV the Builder made the monasteries of Davit Gareji royal property, promoting their
promotion. The monasteries were exempt from state taxes. In 1265 a Mongol army under the
command of Berka-Khan dispersed and besieged Davitgareja and its environs.

In the first half of the 14th century, during the reign of George V the Magnificent, Davitgareja
became a powerful political and economic center. The monks participated in the work of the
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Kingdom Hall and in the management of the ecclesiastical affairs of the country. At the end of the
14th century, during Temurleng's many expeditions, monastic life was disrupted

Davit Gareji considers both the Georgian and Azerbaijani sides valuable to the cultural and
religious center on the Georgian-Azerbaijani border and nearby. For more than a hundred years, the
issue of the demarcation of the Georgian-Azerbaijani border has not been resolved in such a way
that both sides are satisfied with it. The Voice of America has conducted a kind of investigation
into where, why and how the border problem arises on this particular perimeter and what prospects
there are in terms of its reasonable and face-to-face solution for both states.

There is no dispute in Georgia today that Davit Gareji is a Georgian historical, cultural and
religious monument. It consists of about 27 monasteries. The construction of the monastery
complex was started in this area by one of the 13 Assyrian fathers, David, who was later called
Garejeli. For centuries, the monastic life in David Gareji was flourishing, sometimes persecuted
and persecuted, but the fact is that the number of churches has increased and consequently covered
more territory than it was originally during the time of David Gareji. The monastery complex is
united in this part of Georgia. Over time, the number of chapels has increased, but not under other
toponyms. This is one of the strongest arguments in the Georgian narrative to prove that the
division of Davit Gareji and its presentation as fragments in different states lacks any logic. That is
why it is emotional and painful for all Georgians to realize that part of this unified complex is
within another country.
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Religious tourism is an integral part of the modern tourism industry with churches,
mosques, religious centers and cult museums begin in increasing demand for religious
tourism.  Religious monuments and religious history are the motivation for visiting the
respective countries and regions especially special trips for pilgrims.

Today more than 12 000 church and monasteries are in our country, which 80 percent
are related to cultural tourism. It is necessary that travel companies advance and offer our
country to tourist in this regard. Both the state and patriarchate have to play the biggest
role. In addition to Orthodoxy representatives of other religions come from aboard.

We must remember that religious tourism is one of the most important sources in
terms of attracting finances of the country. It is necessary to unite the church and the state.
The results will be more positive and instantaneous.

The practical implementation of the measures planned for the development of
religious tourism will raise international historical-cultural status of Georgia and will
attract more investments and travelers interested in much more religious tourism.

In our country tourism is recognized as one of the priority field, however there are
some interesting direction, like a segment about which the public is less informed, for
example religious tourism.

Religious tourism is an integral part of the modern tourism industry with churches,
mosques, religious centers and cult museums are objects of religious tourism there are in
increasing demand. Religious monuments and religious history are the motivation for
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visiting the respective countries or regions, especially special trips for pilgrims.

Georgian culture as an individual of human culture is mainly the fruit of Christian
faith and tradition. Over the centuries secular and temple architecture has developed in
Georgia based on national traditions. Today there are 12 000 churches and monasteries in
our country. According to experts the potential of our country for the development of
religious tourism is quite high, although we cannot compare with Israel, Greece or Turkey,
but unfortunately for these countries, there are places in Georgia which particularly
interesting for Orthodox Christians.

Religious tourism is not only historical monuments, religious tourism also means
getting acquainted with the life of nun, it is up to the nuns how to inform the visitors of the
church-monasteries and they should want to come again, the state and patriarchate should
play a big role in all of this.

As for the problems: Unfortunately, conflicts between church workers and tourists are not
uncommon; Often there are people standing in the temple who reprimand those who enter
there, sometimes they do not allow representatives of other religions into the church. Often
tourists see churches and monasteries as cultural values, so somehow an agreement must be
reached between the tourism sector and the Patriarchate. Can the rules of the church be written
in a language they can understand? - Europeans will certainly obey these rules. In the world are
closed monasteries, where civilians cannot enter, it would be better to do similar rule here too.

Until such issues are resolved, very unpleasant things can happen and we can get bad
feedback from the world community. We must always remember the moral principles of all the
major religions in the world and the source of all the laws that cover human rights. Treat others
as you would like to be treated — Christianity; Do not do to others what they themselves did not
want to do to you — Judaism; None of you can become a believer until you wish for others
what you wished for - Islam; It is your main duty not to do anything to others that will hurt you
— Hinduism; bad situation for me also will be a bad situation for others - Buddhism.

The problems of tourist resources their potential, the peculiarities of the tourism industry,
the demographic characteristics of the population groups, as well as the local population are
carefully considered in order to attract the tourist flows of pilgrims in the world. They should
be able to receive foreign tourists. Many problems raise in the conditions of disagreement with
the customs, living norms and behavior of foreigners. In case of such resistance, tourism may
even take a place. It can be said that religious tourism is the only area, where the client is not
always right. It should also take into account, even the issue of nutrition, for example: fasting
and kasher etc.

We need more advertising in the direction of religious tours, in 2017 the National Tourism
Administration has published a catalog for Orthodox pilgrims. The catalog is in Georgian,
English and Russian, a Jewish heritage catalog has also been made, but much remains to be
done. Attention should be paid to the development of infrastructure, toilets, parking and etc.
should be regulated. Most importantly, there are often a problem with the education of guides,
and in this regard, it would be desirable to establish pilgrim services in the dioceses, which
would organize visits by Orthodox believers to local and foreign shrines. As a rule, pilgrimage
services are engaged in receiving pilgrims as well as adequate services.

A guide should have a universal education. They should be well versed in orthodox rules.
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They should know history and be a good psychologist. It is not enough to just take a
qualification course, you need to take courses in this field in higher education institutions that
will train a high-class specialist.

We must remember that religious tourism is one of the important sources in terms of
attracting the country's finances, if the church and the state unite in this direction, the results
will be more positive and solid. Religious tourism, as mentioned above, has great potential,
because Georgia is a Christian country with great traditions. The practical implementation of
the measures planned for the development of religious tourism will raise the international
historical and cultural status of Georgia and will attract more investments and travelers
interested in much more religious tourism.
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Prospects for the Development of Ecotourism in Tskaltubo
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Tskaltubo is distinguished by mineral thermal (+350) hydro network, which has healing properties.
They can be used all year round. The best environment for ecotourism is biodiversity with its protected areas.
(“Sataplia ““ Nature Reserve). An interesting visual-scientific research and medical-rehabilitation
environment is created by a network of beautiful karstic caves under Tskaltubo with excellent stalactites and
stalagmites, "Prometheus Cave" and "White Cave" halls and lakes. Tskaltubo is also distinguished by a
variety of vegetation, including meadows, green crops on mountain-forest and alluvial soils, orchards and
forest massifs. Ecotourism in all its constituent forms (family tourism, speleotourism, agritourism and so on)
is developing in Tskaltubo as a highly profitable direction of agriculture.

Keywords: Ecotourism. Biodiversity, Speleotourism, Karstic caves.

Tskaltubo Municipality, with its diverse agro-ecological conditions, is an important exhibit
for the development of ecotourism in the region. The agro-landscape of the municipality is affected
by the agricultural properties of the alluvial soils created by the water of the rivers Rioni,
Gubistskali and Tskaltubo. Red soils are found in the hilly zone, the terraces adjacent to the Rioni
Valley are mostly yellow soil and along with the loamy soils, humus is an agro-ecological
environment for the distribution of carbonate soils. It is cultivated with perennial crops, subtropical
fruits, nuts, berries and citrus. Traditional market-gardening is developed in open and closed
ground. The “terra rosa “soil with rare properties is protected near the karstic caves in Sataplia
Nature Reserve and is a UNESCO World Heritage Site. In addition, 48 settlements in the
municipality and one town Tskaltubo with its traditional villages are distinguished by the variety of
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cuisine typical for all villages. Many cultural and historical monuments in the agro-ecological
environment are still under study for world cultural treasures.

Ecotourism - means a trip to explore biological resources, the natural environment in general,

and man-made cultural sites. In this regard, a biodiversity conservation mechanism is being
established in Tskaltubo Municipality. At the same time, means of sustainable development is
created in the peripheral surroundings. Ecotourist respects the traditional interests of the local
population. The basic principles of ecotourism include: first of all, that it should not harm the
surrounding nature and thus preserve biodiversity. Ecotourism travel should be defined by a
program whose quality can be: long-term scientific research, socio-cultural, industrial-economic
direction. In addition, medical-rehabilitation and healthful.
The ecotourist will introduce the materials obtained during and after the program to the local
population, public and legal structures. Information should include the start and the end of the trip.
An ecotourist in Tskaltubo can use part of his / her travel time on healing-rehabilitation mineral
water procedures, she/ he can make the necessary application and other orientations for
agricultural products and permissible exports of natural resources.

From this point of view, Tskaltubo municipality is one of the outstanding ones for the
development of ecotourism.

1. Location and bioclimatic conditions.

Tskaltubo belongs to the lower part of the South Caucasus ridge. It is 10 kilometers away
from the administrative center of western Georgia, Kutaisi, and the nearest shores of the Black Sea
are Ureki and Kobuleti. It is a 110-kilometer drive from the municipality.

Tskaltubo is part of the Imereti lowlands and is surrounded by a hilly strip, the absolute
height of which reaches 350-500 meters above sea level. This part of the terrain is the most
economically advantageous. The Tskaltubo-Matkhoji section is especially noteworthy in this
regard. (1). Imereti region is located in the north-eastern part of the humid subtropical zone of
western Georgia. It should be noted that from a geological point of view, Tskaltubo is built of
Cretaceous limestone. Karst formations are surrounded by the siege in the south-east, and a series
of river accumulation terraces are quite well established in the Rioni Valley. (2) Tskaltubo
municipality as a territorial unit covers 707.5 km? and has a population of 65 thousand. According
to the data of January 1, 2012, it has decreased to 46520. The traditional fields of agriculture are:
market-gardening, fruit growing, animal husbandry, grain production, tea-growing, viticulture,
silkworm breeding, fishery, beekeeping and others.

2. Land fund, its agricultural use and water resources

The land fund of Tskaltubo district totals 18,106 ha. 16993 ha are used for agricultural
purposes. It occupies 16,996 ha in the family farm. The whole family is engaged in this business,
but mostly men work on the farm and their number in the district reaches 11,378. That is 67% of
the population. 5,601 women lead the family farm alone. They make up 33% of the population.

As other types of jobs are less likely to be found in the district, a large portion of the youth
population is experiencing continuous migration. The main part of the population creates
ecologically clean products in their own small household production. Their age looks like this
throughout the district: the household that owns the farm is only 108 or 0.6% and are under the age
of 25. From the presented materials it is clear that there is forced living in the district according to
age. The number of family farmers between the ages of 25 and 34 is 795 or 47%, while between
the ages of 35 and 44 is 2066 and makes up 12.1%.The number of employed people in the mixed
type of household increases with the age of 45-54 and they are 3328 or 19.6%, the number of
employees in the family household aged 55-64 is not much different and is 3564-21%. According
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to this analysis, the largest part of the population aged 65 and over is employed and their number is
7075 or 41%.

The basic basis for the development of ecotourism is the educated population. In this respect,
Tskaltubo district is one of the most distinguished. 2012 (11,8%) inhabitants are with higher
education, a large number of residents 3618-21,35% have secondary special education. 9164—
53.9% are with secondary education, 2090-12.3% with primary education and 92.5% without
education.

In the district there is an excess of high quality ecologically clean products created in the
household, which is consumed for ecotourism. Excess product is sold by 3884 or 22.9% of
households, while the rest of the products are used in the family and distributed to children in the
city and often to close relatives. The land fund is distributed among the family farms according to
the land use structure and totals 13953 ha, where a) arable land is 11701-83.9%; B) Perennial
plants occupy 1097 ha -7.9%. Tskaltubo is distinguished by the lack of pastures. Mowing is 165 ha
- 1.2%; C) while the grasslands together make up 990 ha -7.1%.

Out of 4152 hectares of non-agricultural lands, 3100 hectares are coniferous forests. The land
occupied by buildings and yards occupies 952 hectares.

Tskaltubo should be established as a semi-open ecotourism resort, as it is distinguished by its
hydro-healing properties. Thermal mineral springs provide a highly profitable basis for the
restoration and development of the recreational zone. Hydrothermal fossil temperature (34-35°) is
equal to human body temperature. It is pure clean and has no odor. It can be used all year round.
Recognized properties of Tskaltubo healing springs are used against more than 50 diseases, such
as: Limbs, nervous system, heart and blood vessels, skin, metabolic disorders, endocrine and
others.

A unique environment for ecotourism is created by Kkarstic caves, which are distinguished by

an interesting visual world, as well as a microclimate of healing properties for bronchitis, neurosis,
etc. (3).
Along the Rioni River, coastal forests are created in some places, where alder and persimmon
predominate. In more well-lit and drier soils, oak hornbeam is commonly propagated by bot
oriental hornbeam and cornel. In shady areas, hornbeam-type forest develops, which is mixed with
rare unique forest species: oak, chestnut, lime, maple. In the central part of the Tskaltubo mountain
zone, beech is well visible, which is interspersed with chestnut, elm, evergreen shrubs in the
undergrowth. Pine is found in some places and forms groves. The coniferous forest is dominated by
spruce. There are many types of herbaceous plants, including medicinal properties that need to be
investigated. Interesting exhibits are (dinosaur) protected footprints and more. Very attractive is
one of the best caves in Europe Kumistavi, which is full of underground wonders: Transparent pure
lakes, halls carved with stalactites and stalagmites, and a forest-shaped space, the Kkarstic cave
network includes the Khomuli "White Cave" and the lake on the surface of the karstic cave, the so-
called “Shop Spring".

5

Diagram 1
Tskaltubo district land fund according to the agricultural lands
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This zone should include the so-called "Cold lake™" of Tskaltubo, which currently creates only
a swampy area in the surroundings. Speleotourism facilities in ecotourism sanctuaries and a
network of karst caves in the Tskaltubo district provide a real basis for speleotherapy. Informing
ecotourists throughout the district is a necessary and much needed factor to protect biodiversity.
Here the customs of the rural and community population and family tourism are advancing and is
considered as an integral part of ecotourism. The biodiversity protection mechanism is based on the
socio-economic basis of ecotourism, in which the competition for land and other real estate for the
local population will only hurt the social conditions of the district.

Ecotourism is a source of economic benefits in Tskaltubo. In this situation, it is possible to
conserve the environment and socio-cultural integration, where local people can assess their own
natural resources. With this procedure, they will create the conditions for ecotourism themselves
and will not be excluded from the production of tourism, neither physically nor financially.
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2. Agricultural Description of Georgia 2004 Ministry of Economic Development of Georgia
Department of Statistics, Thilisi, 2005.
3. Zurab Chantladze - ‘Perspectives for the development of family tourism in Georgian farms’,
‘Agroecology of the Georgian subtropical zone’. Kutaisi, 2005

& d6H0%a0

179


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

" PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021 4
%@ MNEPUOJUYECKUII HAYYHBIA JKYPHAJI ATPONEWS. Rozalortkipanidze@atsu.edu.ge @ B

J393M0L 306¢m, 3900969Mds S GHMOBAOL 33630050905 0dgMgomols
Mga0mbdo

LgMRM (353960g0d30e0

LeREOl 3gMHbgMBdOL 535009d0IMO MIEMMO, SLME0MJIYWO FOHMBILMOO, 53530
D96gmeob Lobgerdfiogm Mboggdlo@gdo, JMmsobo, LodsGrmgguwrm.

309 MLYE0d

336500 B5379GHYGHOL GHIOHO0BIoL L3930 Mmdol IIT 379OLOL BEHMIbE0, 53530
D96gmeob Lobgerdfiogm mboggdlodgdo, JMmsobo, LodsGrmgzguwrm.

F3ODm0 (930606 0bH26G50500 356USs37900(59829¢00 5800 «F0M33b 3060 J393600 ©s4969-
8ol Ggormgol, Geadgerog 8000 figerl 0ogerol s mgdwy §50m0g9698s. 2013 higenl J3936G0b 3060l
3996980l HBsogorcro gmmo  §9hsboer 0dbs 0rgbglizcal SBSISAIHOSCIIHBO 349D LIBLICO
G903300G9m80L ©s330L Hstdmdswggbgamors bosdo. w3060l (360 30 E9¢9sbs0ros 936030l 39¢m-
OO0 H5980b bosdo.

B3960 Jobsbo oym 96Hm3609cro Ggbeymgbolb 3500499698000 IH335¢7R9(03560 HIGObGHCICO
3G GO0 BBI0GYBs, Geadgerog byerl G9«afymdl G980mb0L beagoserentr-53026080396 3s630-
050985L . Bbhozmbol J=9bop035¢7oBd B0l begger HmBsl 89-9deros 0330Lm86G035 sbsero (hey-
GobBH2ero 3G H0  gborsgsbml dogero ferol 3sbdsgarmBsdo bogstorzgermdo Bsdmbeygm
29660907 ©5 5@Z0MBEH03 HLIHobBHHBL.

6535 G690l £9339¢79b0 39055 bsgsr0939¢200, 58 beaggendo m@omgsbgg sdbswybobyb
00bols bbzssbbzs 3Garydpost s beyzgbo®gdl. bsobBdgtgbme 8oggsb60s 900bemgtsxn009cm0 309-
obolb 8mfymds: bsbymdetrm “939360L” 3969506060985, Hmdgemog Bs80yserod@gds Gsdmgbody
A393600b5356 56 Lscapesber bobhendtreals 8eafgeads caoso,3060L h3tr0 - 293000 930600 HBs@ogo-
2900 §90002000 ©3596980L 263560b98s @5 HPsOG0LI0 UHe056055306dcnmds, bsosi 060095~
@3 35002996989¢70 076905 00b00> b3fs(H8980 320w 30: J393G980, @980, B305¢980, Y5bf9-
80, F0b30cmg80 s bb3zs, H89cmos fs®3mgbs dmbgds sgoc by @s HXmobdgdo 3o936028056 00wy
g% IbsIBs 00bols 3605 @ 009896 068306353058 0dob Fgbsbgd G SBeasglindl gs-
@ob 00bs, bsbsd bsdeagmmer Lsbglb doomgbl s gobsgos 3s0Hs696 85bs6by.

bsbdyepdereal 9Bmdo sdgbgds bemzgbo®gdol  dswsbos, bssg dmbogds oobols 3Gmorygpool
(F963,39¢00, b1396005980) (595¢0Bs05. bAw9dH98L G9bsdargbermds 99698500 03589936026 ofstr00+9-
0 3963980 ©5 JsGDXI0 3060, H9r0g F39300L 3060 HGHSLOGOXIO Jgo00 0576985
©399698+9¢m0. sUg39 099098500 Joommb  Jmbshoergmds 5393030 w3060l ©s49698530, FsGowemo
2903980 802dbsgdsT0 s bbzs @mbolbdogdyddo.

5@bodbryemo mbolbdogdnbo byl Jgrfymdl 9 mz6w9cmo bgcoergaierol - 0obol §s8mygbgdst,
beagzemso (990 Bdol 356300056985, bsdndsea scogoengbols 8gddbsl, G9dmbsogergdol g3obmHosl s
09969000 ©980060L 593¢75050.

153356dm LoEY3900: W30bM, J39360, MObY, BHYMHOBI0, BHMOLEO, LELEMIOM®, BHMOOL-

OO 36NRIIO0, OIOO.
LogoMM39wMm8o  bGBs®m-o1306dMdOL  BHMOEOE0s 9JOHM-9Mmo Mdzgugbos. B39bL

180


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467 ¢

i PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021
%’ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

00bo36M90L LB V3MOL LEBMJMs© F0sBbPIC S FMYEO LYIETPOMS O JLITPO0) FO-
©@Md©bIb glosdmM3zbgd0bsm Fommzol. h39bds gemds Lowy3bggdol JsbdoE by bEdom-dol-
306demdol 8330339 bmM3gd0 BoBMmoyseods. bodsermzgeml bgdoldogH 3mbg-34963Fedo
UEGHMTom0 byedgMbgdge 30636905 0MZYds. EOILOWIMB00 bEdsm-0sb30bdwMmds
JoOH»390md0L 9OMN-9MHM0 dE0gmHo L 0IbEHO0F0ZSE0M B0Tsbos. Jombgegzs IM35O
35305 NMH0 AoBFOMOLS M) LoEYIBFOMOLS, MMIYEOE J399ob5a 39BsL3bge bobL o-
90565, 030 35BsMAMBL 5MLYIMOL. JoMmne LmaMsBy IBI0EIPO MOl IEMEO g3-
H0b-293OMLOL 9030 bm®MIgdo, AoBLs3MMMGO0m 83390005 0bEJds TGS
9560 mLbgd0LsT0, gHM3bmwo sEsm-fglgdols s LsgMmME 5Esd0sbgdolsdo Loy-
350)00. 5O 30305 JoOMEo LRl LBEMNIGMES, dolbo 9gugdgb@gdos: v30bm, 3memo
(BMyd5 1533900l I603369EPMdOM), LEEMIRMIJ™M s LOIWYMS.. LEHMIMOL IHBZIOS
JoOmM39 353U d35-MHd0T0 5J3L Q9N WM0.M53 F99bgds 306mU,JsHMN39wgdo Mmom-
39639 LYBms ©306ML 35dBI6, Jo®Mmo M306Mm, "Lm@bywmgboss" dmbligbogdwmwo
3bmdo "moligsdo”.

9090 LogsMmM39w Ml FoldEod0m sMLYdMBL 3060l Ybadol BHEMswoEowwo byM-
bo, 3060l 4393600 ©oygbgds. J3936M0L dHBYGds Loboebm Mgfzol ghm—gmomo bodwxdo-
5. 4393600 5M0L 33903EbOL ZmOHTOL Mobol FMMFgeo, GMmIgerog LodsGmzgerml momddol

439w 379mbgdo IHogdMs. 4obLv3Mm©mgd0m 30 089M90do. d39we© 30 3936900 do-
@056 0936 5RO FBSYIMS. §39309d0L 3H935Mds GMYJMIS 2-3 WOoGHMOSH 6-8
sl 0G™M53Y. 09935 SOLYIMOL 35690, MHMI BodsMMZgEMI0 dZGMOW “3JIIOI0SD
3039630 9439369903, HMIgems dmEemds 15 000 o@®dg dg@LsE 30 v0Hg3s w3060l
dgLsbob Lbgoslibzs BmAobs s ML F9MFgel Imobligbogdbab, 3bmdowos 99dwgao
Lobggdo: 439360, F96M0, IOYO, 03560, Woa30656M0, Y30d5M0, J30056M0, JYdsMO, Eno-
bm@o, Bsbogowo, boesbo, bLyHgwsdy 4393600 @S JEM.JsOMME0 BHEMIEOE0Io Lowgzoby
F1960 390 — 4393600 9603500, M3 9yMBsMgmdL ol Ibz9how BMOTSA0, LodsmEo-
3990, 504579 Md30 S, M3 80535605, 39133 g MMETdo ©3060L JoMmVIEs© ©oYgbg-
0oL Logdd9do. 39309 49390900 HFWSDY godmbobmeos: 99439360l 0bozosmgdo sb do-
Lo bLEo Lobgwro s 43500, ETIBsIdOL (oo, Lbgslbgs MMBAY6EJd0, K360, ygo-
3000, dMOX V0, §393M0L ITHIIIOL 500 (LMGYE0) S dogEHg 08305005 J393-
Mol AM3MEMdE. 90Lsb0dbs300 GO0 BoJE0, BMI d39EPE TIPS 5FZOMHMUISE Hot-
95955 gMHm356 boGolbol 60dsblog. d3gmo  39939309Md0M Fobmddwmwo ymagows
Lodo®mzgerml bbgoalibgs 379mbol s0g99emdom bmggeo. Eglegmdom §3936M9d0 Lo-
JoOm39eml dbmermE bwom-993l Lmggedows 300090, Fom FmMoL sMHOL BYLEIRMbOL
9m603035¢00@ 9GOl Lmggeo dOMTs.

9O s BglBHOBMbOL dMbo035e0GHIAL 30mBHIBE0MMs© 295Bb0s OLsgEgm bs-
JoOm39wmdo 9OHM-9M0 yz9wsby 360836900m356 GHMHoLEGHME Mmd0gGo®© BoBmyswodg-
o0l 396M39d3H039, HMIGWLsE 99dwos M30LMOdM035© sbowro GHNMOMOLEGMEO 3MMYIE0
d9L0535BMb dgeo Harol 2s6ds3emdsdo LodoMmzgumdo Bsdmbiver vsbmga mvy so-
WMmdM03 GHIOHoLEGHIYBL. Leggeo dOMTs I9gmbgmdol ¢dzgwglo 3gMss LadsGmzgaemdo, 3
bmxgedo MmEomYsb39 Mobol sM0h39EgdMH0Z b0dMTgdL STBoIdIb: §393969d0, MJgdo,

181


mailto:Roza.lortkipanidze@atsu.edu.ge

SIANMRITN LIIIBENIAM JIABINN IdAMNEWS. 1SSN 2346-8467

! PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne8. 2021 S
%/ NEPUOJUYECKUNA HAYYHBIN KYPHAJl ATPONEWS. Roza lortkipanidze@atsu.edu.ge & &

305930, Yy56{gd0, FobFowgdo s Lbgs.

150639MgbM© 0358605 LobGWAIMM ,,d30300L" BMb0MboMYds. Lo fobs 3esb-
b9 Po0mfgmwo 0dbgds gHmzbmwo LEGowo. BsbGMIO™ Bsdmyserodgds Modmegbody
339360L5996. 9OM36m LEOdo 253900 LELEHWIOML F0T39MH0 s JOM, HMIGEOEG yo-
3MO3Yds 0obol 9ergdgbEHgdom. GIMHoLEHYdOL dmAbobwmgdsdo 4s9mygbgdrco 0db69ds
00bobOQd ©odBoYdMo 3OHMPYJ309: ©MJYd0, Boswgdo, FobFowgdo, gobfigdo o
Ubgo. LaliEMIOML Jobomgddo dmgfiymds gmbMAMsxTOMEo 3MmbY, LESE LEHMIMIIL Logsb-
3990 Imfigmdow Mmmobdo dgledwrgdemds 9d69dsm, Bobmb mvy Hmym® dBs©EYds 36~
305 00boLsRD. LobBHWIOML gBMIo 5996gds 139600900l FowsBos LoEsE dmb-
@995 mobol 30mwydi300L (F9OFgwo, 1m396060930) HYo0BsEos. LEMBMmIdL dglsdergd-
MdS 996908500 ©9939dM3bMb  JoMmmaro 3903700 s JoMmEo M30bm, HMIgwos J393-
Mol 03060l BHMIO30vo FJOMPOm 0469ds oYgbgdeo. s1939 899degdsm  dooMb
9mbsfogmds 4393d8o 03060l ©oYg6905d0, JoMmeo 3963900l IMIBIIdsdo @S b3S
©mbolidogdgddo.

50b0dbo mbolidogdgdo byl 997Hydl gHmzbmewo bgowgmeol - mobol yodm-
496905, LB GHMMHOHBIOL Fob3z0mEMYOL, Loddom sYOEgdOL F9ddbsls, Tgdmlogany-
d0b 2obBMLS O 03gMHIMOL MY0Mmbol 93¢sddb.

259my9b9099e0 wodgMo@Mos:

1. &6H0B3ol 0bEMLEBH®M0S, 5300560 Lmbodg, Lgkym (35850908300, JMmsolo 2015;
2. GH@0BIoL s Fs130bdWMdOL Loggdz3gd0, Bst0bs 393 M9g39e0,mdogolo 2017.
Lo0GOol obogns:

https://grillonplekhanov.wordpress.com/2013/10/06/georgiantable-tradiotions/
http://georgianwine.gov.ge/Ge /KvevriWine

Abstract
Qvevri wine, pottery and Tourism development in Imereti Region

Sergo Tsagareishvili
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Giga Daraselia
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The tradition of guest-hosting in Georgia is one of the oldest. Our ancestors considered the
guest as a gift from god and tried with all their heart and soul to enjoy them. Our nation has
established firm norms of guest hospitality over the centuries. A guest, in any part of Georgia is
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considered as an untouchable person. Nowadays hospitality (guest-hosting) is one of the strongest
identification mark of Georgians.

The structure of the Georgian table is simple: wine, bread (in the sense of food) toast and song.
As for wine Georgians have been drinking pure wine from time immemorial. Georgian wine is
fragantly mention in the famous Odyssey.

The method of making wine in a Qvevri plays a special role in the history of Georgian, which
is 8000 years old and is still used today. In 2013, the traditional method of making Qvevri wine
was included in the UNESCO list of intangible cultural heritage and the wine tour is included in the
list of cultural tours in Europe.

Our goal was to create a variety of tourism product with national resources, which will
contribute to the Socio-economic development of the region.

The village of Shrosha in Zestafoni municipality can offer a new tourist product for foreign
and local tourists, who come to Georgia through the year. Shrosha. is the oldest ancient heart
(center) of agro-culture in Georgia.

In this village has been made various clay products and souvenirs for a long time. We find that
is interesting to arrange an ethnographic angle. Operation of the hotel "Qvevri" , which will be form
from several qvevri or arranging a family style hotel in Oda house, organization to the traditional
method of making wine in a gvevri, traditional hospitality, where clay products will be mainly used.
These are products: qvevri, bowl, kantsi, chinchila and other. Which will be produced on the place
and tourists will learn how clay products are made and get information on what process goes the
clay thought before it gets final look. And put it up for sale in the market. A souvenir shop will be
built in the hotel yard, where the clay products will be sold. Also guests will have the opportunity to
taste Georgian dishes and Georgian wine, which will be making by traditional method of qvevri
wine. Also for them, will be able to take a part of making qvevri wine, preparing Georgian dishes
and other events.

These events allow us to use national row materials - the use of clay, development of rural
tourism, job creation, income generation and advertising in the emirate region.
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the Caucasus

Sergo Tsagareishvili

RA Academic Doctor, Associate Professor, Head of Tourism direction, Akaki Tsereteli State
University,

Kutaisi, Georgia

Alu Gamakharia

Director of the Association "Peaceful and Business Caucasus", Kutaisi, Georgia

Sofiko Duishvili

Akaki Tsereteli State University, Graduate of Tourism, Kutaisi, Georgia

Lana Kvetenadze

Manager of All In Georgia Travel Company, Kutaisi, Georgia
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The South Caucasus is an important region due to its geopolitical location, which at the same
time contributes to the ongoing conflicts in the Caucasus. Therefore, special importance is attached
to any step taken for peace and stability in the region.

Our goal is to take a good look at the favorable factors in the region in the process of conflict
resolution and peacebuilding and to find ways to resolve conflicts.

To do this, it is necessary to use such factors and levers as: hospitality traditions, cultural
relations. And great potential for tourism.

Tourism, as an ambassador of peace, has always played a major role in the process of building
harmony and relationships between people. Tourism is one of the ways to overcome conflict
barriers

The best way is confirmed by the South Caucasus information tour, organized by the
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Association "Peaceful and Business Caucasus” and the Georgian State University of Subtropical
Agriculture, supported by the international organization INTERNATIONAL ALERT, the South
Caucasus. His impressive compositions were summarized in St. In Batumi, in March 2008.

The development of tourism in the Caucasus will help change the current situation and gain
trust between peoples. Noteworthy are the large-scale national cuisine festivals held on November
25, 2012 in the village of Khurcha near the administrative border of Abkhazia and on September 6,
2014 along the Georgian-Ossetian border (in the village of Perevi near the administrative border
between Sachkhere and Java districts). Develop a recommendation on current issues of existing
connections. The festivals featured traditional dishes from all over Georgia, as well as the
nationalities of peoples living together in the country for centuries, as well as traditional national
diverse cuisine of ethnic groups, including Abkhazian and Ossetian dishes.

The festivals revealed new opportunities for dialogue between cultures of friendship between
the Georgian-Ossetian, Georgian-Abkhazian peoples and to build trust. These events confirmed
that such meetings contribute to the unification of Georgia, the friendship of the peoples of the
Caucasus and the peaceful coexistence.

An unprecedented fact has happened in the recent past of Georgian history. Two ethnic
Abkhazian couples arrived in one of the most beautiful parts of Georgia, Imereti, on the pretext that
a cross was inscribed in the Bagrati temple against the background of Georgian-Abkhazian
tradition, friendship and goodwill. Kutaisi, a city with an ancient history, has become a symbol of
expressing their love.

The event moved to an environment where the diversity of Georgian-Abkhazian customs and
cultural events merged. The Kolkha Hall was also symbolically selected, where in addition to
tasting a variety of delicious Georgian-Abkhazian dishes, the invited guests, our Abkhazian friends,
had the opportunity to spend a beautiful, warm evening with Georgian Abkhazian song and dance.
All of this was a generous expression of the culture of hospitality, which was evident in the friendly
intercourse that accompanied the amazing courtesy, kindness, warmth, modesty and respect for
each other. After that, the couple from Abkhazia was hosted by Kutaisi City Hall and Sakrebulo, a
warm reception and conversation took place, and they shared their impressions. At the end of the
day, the couple was invited to the Lado Meskhishvili Theater for a cultural evening.

The cultural event was organized by the Association "Peaceful and Business Caucasus"
together with the student travel company "All in Georgia". It should be noted that the guardian of
the couple was the manager of the office of this company Lana Kvetenadze.

The main goal of the measures is to build trust between the peoples of the South Caucasus, to
transform the conflict peacefully, to bring them closer and to destroy the "enemy icon". Such and
similar measures contribute to the establishment of peace in the Caucasus region.
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One of the contributing factors to the development of tourism is the training of qualified
staff in this field. Many higher education institutions in Georgia train specialists of different levels
for the dynamic and growing tourism industry. Akaki Tsereteli State University trains specialists in
the field of tourism in Western Georgia and in particular in Imereti. Undergraduate and graduate
programs in tourism are implemented here.

There is little information about employers' demand and satisfaction with the competencies
of high school graduates.

The aim of the research presented in this paper is: to identify the demand of employers for
human capital skills in the tourism industry, the consideration of which in educational programs
will facilitate the employment of graduates.

Obiject of research: The object of research is the study of the professional skills required by
the employer and which are necessary for the employment of the individual in the tourism industry.

The research was conducted in Imereti in the sectors of the tourism industry where mainly
graduates work (travel agency and hotel). A survey of respondents was conducted using a pre-
designed questionnaire. As a result of the analysis of the obtained data, conclusions were made and
recommendations were developed:

Foreign language teaching in all levels of tourism programs should be improved; More
attention should be paid to developing the ability to relate to clients and colleagues in relevant
training courses; The ability to work with IT systems can be developed by increasing the number of
working hours in the Travel Information Systems Laboratory as part of relevant courses.

Problems in this area will also be addressed by developing and implementing the following
training modules at the Continuing Education Center: Service Basics - Guest service standards for
all hotel services, reception and accommodation service standards, hotel management and
information systems.
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At every stage of the society development. But different historical eras veined this problem
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differently. This issue became particularly apparent during the scientific-technological progress
when a person striving for making a profit destroys the outside world. However, it is impossible for
a person to refuse the scientific-technological progress. Therefore, his potentials need to go to the
right direction.

One of the important problems of all stages of development is the issue of nature, society,
human relations. This process is manifested in different ways at different stages of social
development. A society based on private property is characterized by a consumer attitude towards
natural resources, their irrational use. The process is unequivocally in favor of economically strong
people. The procession is developing especially negatively after the scientific-technical progress.
Scientific and technical progress is a multifaceted phenomenon. On the one hand, it promises a lot
of goodness to a person, creates a home comfort, the opportunity to meet the material and spiritual
needs as much as possible. On the other hand, the "benefits" of scientific and technical progress are
quite expensive for the society. Notable are such negative events as the process of partial, and
sometimes even total, destruction of nature. Humans, on the one hand, use pesticides against
environmental parasites, which in turn cause the spread or other multiplication of more dangerous
parasites, and eventually chemically created drugs pollute the soil, water, and the environment,
which negatively explains the development of nature.

The relationship between man and nature is specific, in it the moral content is revealed to an
incomplete extent when a person sees another person in nature and interacts with nature to enter
into a relationship with another person. It is here that the moral culture of man and his value
orientation are revealed. Moral consciousness dictates that a person study and use the so-called
"pure sources” of energy in production. This can only be done through democratic, humane and
progressive policies. Such a policy will help to realize that man should not harm nature and thus
save himself, both biologically and spiritually.

In relation to nature, man appears as a free creator transforming nature. Until man is seen as
a means of industrial development and not as a free value, the problems of nature conservation
cannot be solved, it is crucial to deepen the process of humanization of nature in this regard.
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Abstract:

Keywords: climate, change, temperature, flood

Climate change is one of the biggest contemporary issues. We must not differentiate
ecological and climatic problems from one another under any circumstances because they are the
same. According to scientists’ judgments, the crisis is already here and the condition is worsening
even more than specialists have assumed it would. Unfortunately, these changes endanger
ecosystems and the fate of humanity.

None of the regions of Georgia is protected from the disastrous outcome of climate change.
The temperature rise is directly responsible for the degradation of the environment, natural
disasters, economic shocks, non-protection of food and water, conflicts, and terrorism. Sea level is
increasing, arctic glaciers are melting, coral reefs are dying, ocean acidification is increasing and
forest fires are raging. It is clear, that a radically new approach is necessary. Since the results of the
damage of climate change are irreversible, it’s time for crucial and collective action.

As a result of global warming, in the last 50 years, the area of every big Glacier in Georgia
has decreased. The small glaciers are also melting intensively. Research showed that the number of
icecaps has diminished as well. The decrease of the areas and number of icecaps is more intensive
in east Georgia. (the whole area has reduced by 47,3%, and the number of icecaps has declined by
54.5%), than it is in west Georgia ( the whole area has reduced by 27,4 %, and the number of
icecaps has declined by 21%).

According to the forecast, in the next 25-30 years, the area of permanent glaciers has
diminished by 10-18%, and in the middle of the century by 15-13%.

Georgia is suffering daily from the results of climate change and its influence on the
country’s economy and people’s lives is concerning. While talking about the negative outcomes of
climate change, several events that occurred in recent years are worth mentioning. The common
tragical events that happened in Thilisi, in 2015 on 13th June, when 20 people died because of the
disaster as the result of climate change, is noteworthy.

In the capital city, the landslides that occur often recently endanger some populated places
and thousands of people.

Forest fires have destroyed thousands of forest cover. In Thilisi, where the concentration of
CO02 is especially high, the problem of air pollution is dramatic. Climate change changes our
economy, health, and social life in different ways. Scientists warn us, that if we do not stop the
increase of temperature by 1.5 C, the outcomes will be destructive.

It is important to remember that none of the lists of climate change effects can be fully
comprehensive. The periods of extreme hot weathers, are likely to occur more often and will last
longer, and extreme precipitation will take place more intensively in many regions

Oceans will continue warming and being acidified, and the average sea level is increasing
again. All these together have already begun and will influence dramatically on people’s life. For
the effectiveness of collaboration, The UNO has developed a Framework Convention on Climate
Change, under which Georgia, as a member of the organization, has taken relevant responsibilities.
Over the past few years, Georgia has taken significant steps to improve the conditions of the
framework.
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Chemical composition of fruit and vegetables.
Magdana Jikia
Akaki Tsereteli State University. Doctor of Medicine. Associate Professor. Georgia, Kutaisi.

Abstract
There are a wide variety of fruit and vegetables around us, but the decreasing number of
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their usage, also ignorance and lack of knowledge might lead us to reduction of the role of these

precious products in human health. Although plants are sometimes likely to be seemed insignificant

in human diet, they have always been the sources of human life, diet and health.

Chemical composition and physical qualities of fruit and vegetables can be defined by
structure and consistence of tissues. Fresh fruit and vegetables, as well as processed ones, are full
of various stuff such as: easily assimilated sugar, polysaccharides, organic acids, mineral salts,
vitamins, nitrous, aromatic paint and  pectin substances. Chemical composition of fruit and
vegetables is not permanent but may modify while growing and ripening and this process depends
on various reasons.

The importance and necessity of fruit should be always remembered and these products
should be used is daily ration.
an apple - has a quite rich chemical consistence such as: 16% of sugar, organic acids(mainly

apple and lemon acids), about 40% of ascorbic acid (vitamin C), vitamins B1, B2, A, PP.

Cell minerals: iron, manganum, calium , natrium, callium, pitoncyds.

Grapes - consists of: glucose, fructose, mineral substances, organic acids, Vitamins C, Bs, B, ,P,
about 20 kinds of vitamins, micro and macro elements.

a pear - its sweet and juicy fuit contains vitamins (P, C, PP), glucose, sucrose, apple and lemon
acid, iron, magnium, calium, pectin as well as other substances.

a tomato - contains apple acid, sugar, vitamins (B, B, PP), iron, magnium,zink, quite a large
amount of calium and comes only after a carrot in carotene containing.

a cucember - its 95-98% of composition is water, 2,2% of carbohydrates, proteins, 0,1%
of organic acids, 10% of cantaxin, vitamins: By, By, PP, iron,
phosphorus, magnium, natrium, calcium.

a potato - its leaf contains glycoalkaloid solanine, which decomposes as the following products:
glucose, galactose, rhamnose and soladinine. potato stem tuber contains 70-80% of
water, 24% of amylum, 2% of protein, 0.3% of fat, vitamins: C, A, Bs, Bz, Bi, PP
and 0,002% of salonyn.

Eating fruit and vegetables properly is very important. The researchers of School of Public
Health in Harvard University (USA), whose article was published in magazine Circulation, came
into conclusion that eating two portions of fruit and three portions of vegetables is essential for a
long life. Eating fresh food is more preferable rather than canned or peeled (if it is possible) ones,
as they contain useful substances. Eating different kinds of fruit during a day is also very essential,
as this is the best way to get optimal quantity of useful substances and vitamins, which are
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Requirements !

Journal “agroNews” is an international (ISSN2346-8467) refereed, peer-reviewed periodical publi-

cation. Outcomes of recent researches are published in the journal. Fields: Agriculture, Humanities, Econo-
mics, Chemistry, Technology, Engineering, Biology and Consumers Services. It is published once a year.
Articles published in the journal are internationally recognized. The journal aims at contributing the develop-
ment of science and promoting scientists of different fields by immediate publication of their researches and
recent findings.

Avrticles will be submitted either in Georgian, Russian or in English (if desired, article can be publis-

hed in original language), summaries must be in two languages (Russian, English). Number of authors is li-
mited to five.

Length and Substance:
Number of pages ranges between 3 and 10. (A4 ; 1,0 -spacing, fields: up 3 cm, down _ 2,5 cm, left_2,5
cm, right - 2 cm, paragraph _ 1 cm, without numbering pages) Please supply the files with figures, tab-
les, summary, bibliography and the body of article in Word format.
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- Georgian version — Sylfaen, 11 pt;

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

- Title 14 pt;

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

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

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

- After one line — Body of the article;

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

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

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

- For mathematical formulas use Equation;

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

- One author can submit no more than 3articles;

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

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

Authors pay for the publication. Value of per page is 7 Gel. One copy of journal is included in the pri-
ce.
Money Transfer “Tibisi” (TBC) Kutaisi
GE63TB7524336080100002
For further information contact us: 4600, Kutaisi, Shervashidze 53. Akaki Tsereteli State Unversity. XIX .
Faculty of Agrarian Studies.
Chief editor: Lortqgifanidze Roza
Tel.: 599 23 64 79; 577 28 28 54
Email: Roza.lortkipanidze@atsu.edu.ge;
Academic Secretary: Santeladze Natalia
Tel.: 574 84 82 82

E-mail: natalia.santeladze@ atsu.edu.ge

K BHUMaHUIO aBTOPOB.

KypHan «ArpoNews» 3To cepuiiHOe W3AaTENbCTBO, KOTOPbIN cTaHaapTHbIH HoMep (ISSN2346-8467)
peueH3upHOe M pedepHpHOEe H3AATENBCTBO. DTOT HKypHaJ II€4aTaeT pe3yibTaThbl HCCIEJOBAaHHWU 10
arpapHbIM, XMMHYECKHM, WHXXCHEPHBIM M TEXHOJIOTHYECKMM HAYYHBIM OTpacisiM. DTOT XKypHasl n3aércs
onuH pa3 B roj. CTaThy NpeJCTaBICHHbIC B )KypHAJe MPEICTABISIOT — TPYIbl MEXKAYHAPOJAHOIO YPOBHSI.
Lene >xypHama — cHOCOOCTBOBaTh pAa3BUTHUIO HAyKH, OMNEPATUBHOE H3JATENIbCTBO JIOCTHIKEHUH
CIEUATIMCTOB, & TaK e MaTepualibl ¥ Pe3ysbTaThl HccienoBannii. CTaTbu NMPUHUMAIOTCS HAa TPY3UHCKOM,
AHIJIMIICCKOM, PYCCKOM s3bIKax (110 YCMOTPEHHIO aBTOpa CTaTbU MEYATAlOTCs HAa OPUTMHAIBHOM SI3BIKE)
KosinuecTBo aBTOPOB HE JOJKHO MPEBUIIATH MATH YEJIOBEK.

TpeOoBanus K 0(p)OPMJICHHIO HAYYHBIX CTaTeli:

* OOBIOM CTaTbU HE JAOJDKHO OBITh MeHbIe 3 crpaHull ¥ He Oomnbuie 10 crpanun (Ha Oymare A4 dgopmara,
rae ¢ uHTepBaioMm 1,15 mone ¢ Bepxy 3cMm. cHu3y 2,5 cMm., cineBa 2,5¢cM. cmpaBa 2cM. ab3an 1 cm. 6e3
HyMepauuy CTPaHWHHI ¥ IEPEHOCOB) C YUETOM YepTexeil, TaOuLL, pe3toMe U JIUTepaTyphl.

*CrtaThsl NOJKHA OBITH BHIMOJHEHA TEKCTOBBIM peaakTopom Word.

* 1711 TPY3MHCKOTO TEKCTa JOJDKHO OBITH MCTONb30BaH mpudt - Sylfaen ,11pt.
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* J]y1st aHTIIMICCKOTO M pyccKoro TekeTa mpudT - Times New Roman ,11 pt.
* HasBaHMe craTbu, 14pt. Bold.
*C mpOITyCKOM OJIHOM CTPOKH — MM M (haMuiTks aBTopa (aBTopos). Bold.

*C NpOIyCKOM OJHOW CTPOKH Hay4dHbIE KayecTBa U MecTo paboTsl 12pt.

*C mpoImycKoM JBYX CTPOK — aHatomus cTatbu 10pt ( He Oombie 500 meyaTHBIX 3HAKOB)

* CHpoIyCKOM OJTHOW CTPOKH-COJICPKAHUE CTAThHH.

*C IpOITyCKOM OJTHOM CTPOKH — CITMCOK MCIOJIBb30BaHHOW JINTEPATYpPhI, (haMUIIHs aBTOPOB, Ha3BaHUS Tpyna
( M31aTeNnBCTBO, TOPOJI, TOJI, YUCIIO CTPAHHUL, HWIUTIOCTPAIIHH).

*C mpoILyCcKOM OJHO#M cTpokH, Pestome (Abstract) Ha aHrIHiiCKOM S3BIKE,YTO TOJDKHO COCTOBIATH MOJIOBHHY
CTaTbU TPEJICTABICHHON Ha TPY3MHCKOM M PYCCKOM s3bIKax (HasBamwe crtathu 14 pt Bold; ums u
tdamunus aBTopa(oB) 12 pt Bold; nay4nas crenens, 38aHue, MeCTO pabOThI, ropoj, crpana 12 pt, mpudt
Tekcta 12 pt);

* JInst uepTeskelt ¥ WILTIOCTpAINK B cTaThe MOJDKEH ObITh ucronb3oBad JPEG wmu BMP — dopmar.

*Matemarideckue popMyIibl TOIKHBI OBITH HCIIOIB30BaHbI Equation pexakTopom.

* ABTOp OTBETCTBEHEH 32 COJIep)KaHHEH Ka4eCTBO CTaThU.

*OIHUM aBTOPOM JIOJDKHO OBIThH MPEICTABICHO HE Ooee 3 CTaThu.

*Craths Ui MyONHMKANMK JO/DKHA OBITH IpEJACTaBiIeHAa Ha Oymare (OJUH 3K3eMIUIIp) U B JIFOOOM

AJIEKTPOHHOM BHJIE.

*BBIMYCK ’KypHaJla OCYIIECTBIIIETCS 3 CUET aBTOPOB.

* CTOMMOCTH OIHOI CTPaHUIBI — 7 JIapu. B 3Ty cTOMMOCTH BXOAUT OMH IK3eMILIAP KypHAJA.
JeHe:kHbII nepeBo] ocyliecTBIAsieTcsl Yepe3 Kyraucckuii puanan TBC 6anka.
GE63TB7524336080100002
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