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WE HAVE CREATED THE CONCEPT OF THE IDEAL SPECTROMETER:

What is an ideal spectrometer?

= Sea maximum wavelength lens
APERTURE
CCD
\\\
\\\ - | - .
1. Inthe geometric approximation: 2. In the wave approximation:
in the limit, the ideal sorting of each wavelength on the detector. *  ability to increase the Aperture.

in the limit, the ideal focusing of each wavelength on the detector.
no aberrations.
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1. 3560@Mx50wol GMdgOobsEos in vitro 300md7330 s 3030mEHWd9M9d0L 5GBS 00s MmbEdo gero@o mgligrols domgdols
d0bboom.

Lobx 569030 803OMEHBYMGOOL F0PGds S FsMO 30MHPIS0MO FoBSbs M0S FMMBEHT0 , Lodsgdsl 0dg35 39MGHMBOEOL g Jesliols
90O M9gliero 30300M MGMHM J90m3egdIr 3509030 s 93MbMBOMMSEIE ROM dmdy)d0s60s.

360M9JAHoL BoORW9dTdo, doMmEqdbmemaool 396GHMOL MsbsddMMIEgdol Joge, JMmEORO30MYdIME 153390 509DY, BoBHMEG®MBIO
(3903965¢ M5 26-27 °C, 960560ds 75 %, gobsmgds 5500 ¢rrydlo m@EHm3gmomo 16 g Lobsmwg 8 1sdg Lodbgwrg) Jowgdme 0dbs
in vitro LBobxs®sdo 35OGHMB0ol Jo3OH™m GHmdgMg00. J0©0gdwo d030ME*Yd9M9d0( ,LBEHI®) do@EB0wo 04bs domEgdbmemyools
396@&®0L 59398090690 dofob B5339380. 80 @Ol F99c 9 80900 0dbs 35OEMBOWOL Lw3gM-19396 JEoEwOO Mgliero.

1. Tuberization of in vitro potato and their transfer in open field for further production of elite seed

The production of in vitro microtubers and their direct transfer in open filed allow to produce E class elite seed in short time and is

economically profitable.



Whitin the project in vitro potato microtubers were produced on the modify MS medium in phytotron ( temperature 26-27 °C, humidity
75%, 5500Lux, 16h photoperiod) by scientists of Biotechnology center . Obtained microtubers of potato variety “Sante” were transferred

in an open filed, Super-super elite seed were produced after 80 days.
2.% 3530l in vitrod3gbsMggdol 3mergdsool 89Jdbs o Logodmggmml 306Hmdgdby 5053H0MgdEo % 0dgdol dg®mBRg3s“.

@b, Y39waby 39ML39JGH0Mwo  FoToMmMIGds 35300l 3EsbEO(30900l  2oLod)bgdOE©  0M3Yds  doMEgJbMEMa0MHO
dgmEgdol  g98mygbgds, 39Mdm@ in vitro 3mboMgdol  3gdbmemyools  gob3z0m5Mgds s  IbgMazs  LodsMmzgermdo.
000@9gbmma00l  396GHMOL  WsdMmMsGM®M0530, d00Mgdwwo bBHIMHoWMEMmO Jumzowol Bsgwdzguwdy AsdMO3wgdol 306MH39wds
9309 Md9035 LEdMM X580 HEJO0MO F9IE00 FOTMOMM. 3MMYdE oL Jodobotmgmdols 3gMmomeodo B3z9bo dg3bogcMgdols dog®
900900 0gbs in vitro 3530l 80MmEJJbmEmyomE@mo dgmmE Jdol 2sdmyqbgdoo , IRgLZ05690o, dewogemo d3gbscggdo.

299M(3000 O EIAJB0E0 0dbs 1533900 56199d0L Lb3oolb3s 3560563900, in Vitro 3s3eol Lobyxs®ol dzgbstngdols Folomgds.
1533900 969900L  (33€0EgdS 35330603 F39bsMIL BOEOL MYAMWOGMMGIOL, MMAMOEF MoMmYbmdMOZ, ol LobgmdMog
(33000905l 153390 S6M9do.

153390 56930 go8m309gbgm 1.0 2/w-Bg 6-896%05306Mm3H0bo(BAP) s 1 3/c-Bg 306396353008 0bmn-3-dmmotols (IBA)
959539, §o6HImagbowo 3mb3gbGHM30900m. d9gao® 80M9gdwo 0dbs 3530l in vitro Lobxs®ol dwogMo d3Egbsngdo(3oMo©
396300560900 Bqlgms LobEYds, LHmOIAMI0 gOHM s (3569, LJyero BMMEGdO).
©oxgLg0sbgdwo 393wl Lobxs®ol  d3gboMggdo  goo@obowo  0dbs,  dofosh  Jmeogomowrgbol 3G Fgerdo
(13.0X10.5X4.063),6Hm3goi 9939 dgoEegs 2/3 o GmOxL, 1/3 o 390d0zmwo@l. boswsgol pH ogm 5.8. sligom 306Hmd9030
9396569900L 35%-05 g553Mdges 49630056905, 0349 9350056900 LbgsoLb3s 43996930l 83309350930l LEoEHOLEH03ME Bmboi3gdgdL,
Lo0Obs3 30390, GMI 3o3eol in vitro LobxsMol 039656099306, dbmemo 20-25%, dogdmo T99gagdo Logligdoom
05353059MBOGOI0S.

2. “Establish of walnuts in vitro collection and selection of adapted varieties to the Georgian condition”.



Usage of biotechnology methods for production walnuts orchards is very actual todays, especially development and implementation of in
vitro technology in Georgia. The initial stage of in vitro propagation was usefully conducted in the laboratory of Biotechnology center.
Within this project the rooted, healthy in vitro walnuts plants were produced using biotechnology method. The different MS medium were
used for in vitro walnuts propagation. The modification of MS medium was associated with several concentration of different growth
regulators.

The well development (well rooted, strong and green stem with leafs) in vitro walnuts plants were produced on the MS medium with 1g/1
BAP and 1mg/1 IBA.

The rooted in vitro walnuts plants were removed in polyethylene vessel (13.0X10.5X4.0 cm), with soil, 2/3 peat, 1/3 vermiculite, pH-5.8.
Under such conditions, 35% of the plants continued to develop, if we compare the statistical data of researchers from different countries 20-
25% plant development were found.

3. “Bsbygdg gm®dbol x0dgdol dgbsbgolwbscosbmdol dglfsgms s 9g9bsbgzol Igmm@gdol 990wmaoggds”.

43900 Mo BHZ5allb3s MMY60BsE0GdOL 0¥) AgMHbyMdYdOL A0gM o390 MT0 dMM {jegd0s 063 GBLOMMs Fgdmeols sbaero,
199d30O0 LELIREMY y@AbOL X 0ol bgeygdo, MMIEs BHTMMOL 1399080 S AOWMDdM0Z50 F9bsbwymo ym®mAEOL OO IBOEOGHS
05H690d0, LS WMT0EOMgOL F)BMBIWO J3996900B (LmIbgmo, MMMJgm0) F9bsbremo GOl ym@Abol Lbgsslbzs }x0dgdo. gb 30
MOMYMBOM 253965l sbgbl B3960 439960l 93mbMBomE -Lem0sH I MISMYMDIDY.

Dengdols dsbdoebg B39bL doge Tgbfiogerowo ogm w3bmgmosb Lods®mzgwrmdo 0b@MmMmEY30609dwwo ycdbol MHsdgbody xodo:
,39609605@-LoEEMgLO, ,,MHJOYLMB0®, MB FoM0BM™ . ,,0FEHIWOS™.

g4meIbol x089d0 38530 90MES 35300l JermMool 2%-0560 @O 933503GHoL 9JuBH®odEHol 1%-0sbo  3mId0boMgdMwo
blbstom. ygm@dbol ©sddzgdMwo @s LBo3mbGH®mMEMm 3500563 gd0 0bsbgdms domEgdbmemyools 396@Mmol KAX-5L &odol
do30309ddo. (0-10°C ¢933, 80-90% 3o6.3H9b0s6MdS).



Lom3goglem dggao  ( d9bsbgs -60 ©Mg) osgodbomEs X000 ,0Gwool” Jgbsbgzol ML, MHMIgElsg dgbsbgzol dmemls
396560BMB9gdMo 3Jmbs MMM 4909360 Fgbsbgomds, sbg39 Jodowmo d9agbomds.

3.“Study of storability of table grape varieties and development of storage methods".

Every year, various organizations and farms have intensively imported planting materials of new, selective table grape varieties into Georgia
for the last few years, however, in the winter months there is a lack of locally stored grapes in the markets, imported varieties of table grapes
stored from neighboring countries (Armenia, Turkey) are dominated, This has a negative impact on the economic and social situation of our
country.

Over the years, we have studied several varieties of grapes introduced to Georgia from abroad: “Centennial seedless", "Red Globe", "Don
Mariano" and "Italia".

Grape varieties were treated with a combined solution of 2% calcium chloride and 1% eucalyptus extract. Treated and control varieties of
grapes were stored in the KAX-type refrigerators of the Biotechnology Center. (0-100 C temp, 80-90% relative humidity).

The best result (storage — 60 days) was recorded during the storage of the "Italy" variety, which was able to preserved both its appearance
and chemical composition at the end of storage.

4. ,b533MObsgrm, sMOHMIGHMMOo, MsBEr™mzsb, dMgdsgo, Lsbgmgdgwo s TbsBosbo 564 LslsGgdanem  93gbstggdols
B0 3M535¢xx9MHM3b9ds, dMmboGMMobyo, Imgs - Gmygzs60L ¢ 9dbmemyogdo, oG MygbaBH03MMo MgLyMLOL gsmBxmdgLgds s
3mbLYM35305, 9NbMIMBHBoZMMO Mbs® - B393900, 353mygbgdol 396ML3gdE03900. Bsds®mzgwmls Mm9aombgddo gs6lb35390Mwo
93MbobE30L 35M339EHMYPOOL g9035¢oLobgdom LslsMYgdem 33gbsMgms 3mbs3gdoms o JmbmdmMEIBozMmo »bst - B3939d0L
35DgdolL 2530 MYds LogoMmgzgaml Lbgsolbgs Mgaombdo®.

LoJoON3gML goM-9Mmo 3609369wm3z560 s 93MbMB03MEMsE dMTY)d0560 F0FIMIMNMGdsS BHIMOLEHMEO 0bYMLEMOOL
39630056905, 800mdgBHgb sFoM0ol Mgaombdo. Bz9gbl doge 3z9wmeo Jgbfageroo odbs 39630Mm3560 JMEEGMEOdOL - dmEgo
(Vaccinium), 8s9435¢0o (Rubus fruticosus), dm@Ebs®ol 33560l 39emdo (Ribes) Lobgmdgdo, 399w@GOHyemo i3m®dgdo, x0d900. 35000



159329Mb5EM/L58gE0E06M s 1533900 VOMYIMMGdS MoMgLo 3603369eM35605, BoM AsdMYgbgds 543l 3MLAgEHOIMNEMO s
35013019996Owo 0Bbgdolm30L3.

99360960 ILBdMMYdIME 0dbs 3963603560 FMEEHMMGIOL, Fom FMmMOL 35335L0IM0 FMmE30L, oy3eol, dmEbocmols
5POWMdM030 Bobgmdgdol, dsm dmeol doobs s 3ol dmEbosol BmmeEgddo, bogmxagdls o Fomyeb Hocmdmgdmwn
3OMmOJAHGOdo  LoboMRgOEM,  BOMEIMAOVIMS© 5JBHOO 50300990 MZ0LMDIMO30 O BOMPYbMIMOZ0 T9I(339WMdS.
©o©y0bs bsbTomfiyegdol, mGysbmwo 8:93900L, M30LMdMO30 O M3MEIEMIM 030 FM(EMEEMdS MMAMEOE boymagddo, 1939
Po6Bmgdme 3Gm©vd@gddo.

1533093006 LobgMdYBdOL ieroOO 25630050930l BT3B 33063900, 3939B30IO - 39696300 Fob30MHMGdS
950580l 3060HMd9d30 bMmEMToMo 8080BsMGMBL s 5a30LEML 306M39e BobggzsMdo, mMogzg Lobgmdol dmabsdo Boymanqdols
LodHorol BsBT0s. 5330LEHML FgLsdg Y3950 BogmBALHAMOIMMBS IBILOYIEOL MObEMZ3 Y. SHOLOSMYID BOTMYSWM S SOY-
5059, 1IH30 BogmBALHIMOSOIMDS.

50Lsb0dbsg0s, MMI FmEbo®ol LobgmdgOoL A93ME3JEgds 50boTbM bgmdsdo bolloomEgds GMAMOE ©TMY30Gd
X3MBYO©, 0bg LBbgoslbgs 93065609 IR MRG0 M9bssMLYdIMOdOm, g 5G0OL IOl BgEs LodEYwols s LMds3MEmO
LOOGHYWOL LEBWZIM0, B E FJOMHOMOWIP WdIO by - 33965609930L5 S dMBIBIMGTIOL IXAMTBIOII0S. U IR YYBJIJOO 56 SEGIOL

900560, 0LObO oW - 35395 HoMTIMPYI6OWO O FoTMYMBOWOS B YPMGOOO).

4. Biodiversity of medicinal, aromatic, melliferous, dye, spicy and poisonous or useful plants, monitoring, growing technologies,
improvement and conservation of phytogenetic resources, ethnobotanical skills, perspectives of use. Enriching databases of useful plants®
and ethnobotanical skills in different regions of Georgia, taking into account different ecosystem parameters in the different regions of

Georgia.

One of the important and economically profitable directions of Georgia is the tourism industry development, especially in Ajara

region. We have studied the wild berry crops cranberry Vaccinium, blackberry Rubus fruticosus, wild species of currant genus (Ribes),



cultural forms, varieties. Their medicinal and nutritional value is extremely important, with extensive use for cosmetic and perfumery
purposes as well.

The qualitative and quantitative content of useful, biologically active substances in the leaves, fruits and products of berry crops,
including Caucasian blueberries, blackberries, local currant species, including mountain and rock currants, was scientifically substantiated
by us. The qualitative and quantitative amount of carbohydrates, organic acids in both fruits and manufactured products was determined.

Observing dynamics of the annual development of study species, the vegetative-generative development is normal in the high
mountain conditions and in the first half of August, the currant fruits of both species are in the ripening phase. In the third decade of August,
fruiting comes to the end. They are characterized by medium and patchy, abundant fruiting.

It should be noted that distribution of currant species in the mentioned valley is characterized by both independent groups and
coexistence in different vegetation groups, it is the border of the upper mountain belt and the subalpine belt, where there are mainly groups

of low trees and shrubs. These groups are not united, they are presented separately and separated by meadows.

5. bsdzm@bsenem, sG@IsGHymo, moxmmzd, 00gdsgo, ULsbywmgdgmo ©s Bbsdosbo 96wy Lolio@agdenm  3i396s®ggdols
30 3M535¢rxgMHM3b9ds, dMbodm®mobao, dmgwms - dmygzs60l Ggdbmemmaogdo, go@Gmygby@ozm®o Hglm®Lol gomBxmdglgds s
3™bLg®M35305, 9mbMdME60zmMo Mbs® - B393900, 3sdmygbgdols 3gML3gdE039%0. Lsds®mgzggmmls Mgaombgddo gsblbgzsggdmeo
930L0oLEGH930L 356M53gGHMPOL 35m35¢oLf0bIPdO0M Lols®mgdenem 339bsegoms dmbozgdms s gmbmdm@sbogm®o »bsé - Bggz990L
35Dgool 2530 MYds Logoemzgaml Lbgsalbgs Mgaombdo®.

L5FoOHM39MU Lobio®yqderm 939650905 3969303900 MgLYOLOL A9dM33eg30LsL S©TMBBEY, MM 439960l gl MbogsemEmo s
965350R9MOM3560 BLOIEOOY  HMVBS3TIMOLI® SMOL  353OWMPOMGOMWO S FddmYggbgdmo. MBdM dgBHoE, MOE0MboErMEmOo
3°90g96900L 39dbmemyogdo 08 Izgbsmgmomzobsg 30, OMAYO0E BoOMM BmbdoM9gdol Logsbl Fomdmowynbgb, sddszqdeo 56
560b. 3500 MHobaL 93m360L LYo FM3scrmeEo F39bstg, HMAMOOESS dmiEbs®ol g3s60 (Ribes L.).

d9bHogaowo 0gdbs 539608  FoodMTo  3JWIMO®  2O3MEIWYINO,  SEYOWMOM0Z  93boLEGHYIIOL  356M5d9EH MO
553300900 IMEbsMol g35M0ob, Ribes. 9mLfogergeo Lobgmdgdol: Ribes bibersteinii Berl. ex DC. (3c0@ol dmisboto) s Ribes



alpinum (o0l dmEbsco), Fooebsdolbmgzsbo byowgmwobs s 3MHMEJ300L dolowgds Tgbfogzeowos  GHgdbmemyomemo
9509990 (3OMBS - FMDEGIO O YMMEHJ0; 2590635 - 639ma39d0, ImboMOl Boymazgdols s dod®ol bs0rg30, 55939 Y3930¢900Ls S
Bogmxnq00l msxwol Botgz0, Jobo bogmagdols s Fodwol Mmoxgwol 656M9g30) s Jodo®mo dsh3969dwgdo.

B396L dogc ULHmMo© oMol Fgi3plgdwo s dobbowmeo ™sbsdg®mmzg 9603369mazsbo asdmfi3g3s - 39630m™3560
390GHO9O0L, 3960dm@ IMEbsMOL B0MIMSZ5wagMM36900L TglHoges, HoMdmMmgds S 49sdw9dsggds LoliMLsmM MBsRGMbMgdOLY
5 LOLIMOL 3690eMdOL gom3z5wolHobgdom, 1939 B3960 LEBMASOMYBOL, FMLObEGMBOL 35390 X AIBJOOL, IMDMIEYdIOLS

@5 bbgs 0603009008 593009090 Bo3YMH0owMHo 3060HMdy, GMIgEoE MHBOW639wYymal ©YImyMsxowo, 93mbmdolzm®o,
3M0&03960, JWEGHMOME0, 063 )wgd@rIowMo s . 9. 396300056930L BmbJ309dLs s TglodegdemdgdL.

5. Biodiversity of medicinal, aromatic, melliferous, dye, spicy and poisonous or useful plants, monitoring, growing technologies,
improvement and conservation of phytogenetic resources, ethnobotanical skills, perspectives of use. Enriching databases of useful plants®
and ethnobotanical skills in different regions of Georgia, taking into account different ecosystem parameters in the different regions of

Georgia.

During the investigation of genetic resources of useful plants of Georgia, it was found that this unique and diverse wealth of the
country is insufficiently cataloged and used. Moreover, technologies for rational use even for those plants that are the subject of wide
consumption have not been developed. Their number includes such a popular plant as the currant genus (Ribes L.).

Unstudied species of the currant genus Ribes, wildly distributed in the highlands of Ajara, adapted to the local ecosystem parameters,
was studied: Ribes bibersteinii Berl. ex DC. (rock currant) and Ribes alpinum (Mountain currant), technological modes have been studied to
obtain high-quality raw material products (drying - leaves and shoots, freezing - fruits, a mixture of currant fruits and sugar, as well as a
mixture of flowers and fruit honey, a mixture of its fruits and chestnut honey) and chemical indicators.

We have correctly assessed and discussed an important modern challenge - study, production and processing of the biodiversity of

berry crops, in particular currants, taking into account food safety as well as the necessary material condition of our society, individual



population groups, adolescents and other individuals, which provides demographic, economic , political, cultural, intellectual, etc.

development functions and capabilities.

6. ULsd3MMboserm, 5OMISGMMO, MoxREMm3d, dYdsgo, ULobgwgdgmo @s Tbsdosbo 56wy  LoboMygdwm  dzgbscggdol
30 3M535¢xgMH™3bgds, dmbodm®mobao, dmgws - dmygzs60l &gdbmemaogdo, go@Emygby@ozmmo HglmOLOL gomdxmdglgds s
3™bLg®35305, gmbmdmEHsbozmmo Mbsm-B393900, gsdmygbgdols 3gMLi3gdE03900. LsdsGmggmmls Ggaombgddo gsblbgsggdmeo
9302LoLEGH930L 356M53gGHMYPOL 350m35¢oLf0BIPOm Lsls®magdanem 33gbstgoms dmbozgdms s gombmdm@sbogm®o »bsé - Bggzgd0l
059900l 2580 ™MYds LodsOM3gEml LbgzoEalbgs Mgaombdo®.

909mds 94b390309d0 93mLOLEHYIOL 356589EGHMYOOL QoM35oLfobgdom Lods@mzguml bbgsalibgs bsGOL LsdFM@MbsEM
9396569900 MLIOLOL TgLobogws. 3500 FMMOL 056900, dMOXMIOLS S WIMOSEOL bgmdsdo. sdo@Mdog fo®dmoagbowo

BodMmdo 93dbgds 565 FbMmEwmE sOLYOME WOEBHYOSGHVIOI Bmbo3gdgdl, s®5dg B390 0g® BoEocmgdme bygzgwrg - 33W9300

L5 Fomgdl.  sfgMowos B3z9gbl F0ge  godm3zwgME  BHYOOGMM0s, FJolo MR, TWMOS, RODOIMNO -  JIMIMSR0YWO
9obsb0s0gdE900, LsobEgMgbm d3gbstgms dm3wg odmbogs, Mol Lyxdz9wBYEs:

e J93L90m05 B396L By sMBYdIMO LodoMNZ39mdo 253639900 LobOMPGOM F39656Mgms TMbs3gdms Bs630;

*  ©0x9YIMY630M5dwos 96 gdcO, 083050, Fo5dx69d0L 30MOl dymao d3gbscggdo;

e 396908603 30609030 FoOWYOME0 I39bsMIYMS BMEHMYdO;

o 5OY0LMIN03 IbIHEGMISLMOD MOPOGOHDMd0m  TI3L90E0s LolMYGdEIM (39656090 JIPBMIME603MMO A5TMmygbgdols

dmbs39dms 85630.

6. Biodiversity of medicinal, aromatic, melliferous, dye, spicy and poisonous or useful plants, monitoring, growing technologies,
improvement and conservation of phytogenetic resources, ethnobotanical skills, perspectives of use. Enriching databases of useful plants®
and ethnobotanical skills in different regions of Georgia, taking into account different ecosystem parameters in the different regions of

Georgia.



Expeditions are organized to study resources of medicinal plants in the different parts of Georgia, taking into account the parameters
of the ecosystem, among them in Tianeti area, Borjomi and Dariali valley. That is why the presented work is based not only on existing
literary data, but also on the field-research works we have conducted. The territory investigated by us is described, its relief, flora, physical -
geographic characteristics, a brief overview of interesting plants, on the basis of which:

e The data bank of useful plants common in Georgia at our disposal has been filled;

e Endemic, rare, endangered plants are differentiated;

e Photos of plants taken in their natural conditions;

e The database of ethnobotanical use of useful plants has been filled in with the local population.
7. »150379MbsM, 5OHMASEHI0, M5GMM356, Bomads3, BsbImdge © 5 5305 56v) LslsMRYdE M I(39656905 doMIMIZsRYHM3DbgdOL
dmb60¢MMm0byo - 3MmBLYMZ309 S 3 EH03009ds- I YMI©O 35dmyggbgdol 0bmgssom®o Ggdbmermaogdo Lsgsmmzgemado

39693031600 s LobgMdM030  FMO35WxRgMM36900L  TgLsbsMbMbidwo MOEIL  9ME0EgOMISL  0dgbl  IMTsgsero
dmbds6H9d0LsmM30L LoJoMHNZIWML 6035 MO0 BWMEOHOL BobgMdgdOL I(330LS W MBEFOMBIWMMSE Fsdmygbgdol 360369 MdsBY
0b6x3m®30M9gd0L 5850905,  JIBMIMEB0IMNMO  BHMOOE0Jd0LY @S BoGM3OMPYYJ300L  3M3MYWIM0DYdoL  FgJoboBagdOL
06@9bboxgo3sE0s @S  8EAMOIO  2sdmygbgds,  FoEgdmEo  LaGygdol  asbsfogdol  3M0B303900L  0bEgmOMmgdom
00MIM535¢xgMHM36900L 08 3mb3963000m J060390ME0 MBWGdIdOm, HMAEOL 936003 SGOL LodsGromngzgwom.

d9ULHogeoe 0465 doysym®sls (Silybum marianum) dmEo60396M0 53909ds; 354sy@SL (Silybum marianum) d0MmEOMYOMOHO
053090093560 BgbmEmyomo  BoBgdol,  BobomEmyomGo  9BHe3gdols s 93mMboLGYIol 35659 9EMYOOLOYD
©59M3000909000; JOHEM3560, dowobMmzsbo 3965M0OL doysym®sls (Silybum marianum) b59OYH39wM 3¢sbEo3E0gdol 89Jdbs
bl d9mHgmdl 439960L 160350 MMmO ROoEMY)bMMbOL F9bs@BMbgdsls, Lod3MMboem 396560l 3OHMPMJBHIMIOL 2oBMHPIL.
3990GH03009000  X0dgdol Fobo  90gds3gds 39eMo  BMEMTGOolL  Fobol, Fglodsdols 0BOYdS Mglerols dmMLsgsoE, Mg
06@ 9L 3H9IbMEMa0900L 45dmygbgdolis s d39656Mgm 2563399 BSONBY 3MbE9IBEHMOMgdOL Tggy0s.

* 33093500 BSOS LoJoMM3gMl  39dbo3zmemo MbogzgOLoGIBHOL  BI3MNWEHIGIOOL  (Jodoemo Egdbmermaools o
39GHOERo0L,  53MOMOMo  39360969d900L5 @S doLOLEHYIGOOL 0b:0bgMObAOL, oL FEAMIO  YIb30MIMGdOL

LAHM96EY00;



536900039005 Bogsbdsbsmgdenm - 1odoaoLEHMM 3MMYMsds ,Ld3MBswm B3gbscgms myzs60lL 39gdbmemmyos®, Loas

3°90y966H305 BEGH1Y-U domEgdbmemyools 396GHOOL oMM - Ggdbo3emo s 0bEgwgdd oo 3m@Egbioswo.

*  33093900L 8909a900L Lox3mdzgwDHg  499md399bgdos  1YFY3Eb0gOHM LEBHOEGH09O0 oI YOFHObYMW SYOMOMOZ S
L59OPSTMOOLM 253M 3999830, 31mb6539696(309000;

e 250m399M@0s Lobgedd®3s69™mgd0, IMbMAGMmSR0900, 35¢)OXMAGd0;
* 5999539005 6933960530900 LsboMYgdM 33965695 dmzs - Bmyzsbol dglsbgd s Lbg.

7. Monitoring - conservation and cultivation - innovative technologies of sustainable use of biodiversity of medicinal, aromatic, melliferous,
dye, spicy and poisonous plants in Georgia.

In order to preserve genetic and species diversity, it is essential to raise awareness about the importance of protecting and rationally
using Georgia's unique flora species for future consumption, intensification and sustainable use of ethnobotanical traditions and phytoproduct
promotion mechanisms, integrating the principles of benefit distribution with the rights granted by the Convention on Biodiversity, of
which member Georgia is.

It has been studied botanical structure of Silybum marianum; Biological features of Silybum marianum depending on phenological
phases, physiological stages and ecosystem parameters; Creation of industrial plantations of annual herbaceous plant - Si/lybum marianum,
will help preserve country's unique phytogenefund, increase productivity of the medicinal plant. The mass of the cultivated varieties exceeds
the mass of the wild forms, therefore seed yield also increases, which is the result of use of intensive technologies and the concentration of
plants on a certain area.

e Students of the Georgian Technical University (faculty of Chemical technology and metallurgy, faculty of Agricultural sciences and
biosystems engineering, faculty of Mountain sustainable development) are involved in the research.

e Master's degree educational program "Technology of medicinal herb growing" is accredited, where the material-technical and
intellectual potential of the GTU Biotechnology Center is used.

e Based on research results, scientific articles have been published in the highly rated local and international publications, conferences;

e Textbooks, monographs, catalogs are published;

e Recommendations on the growing - cultivation of useful plants have been elaborated and etc.



8.“ 30m3Mx35M5gd0L S BMBROEOIOL 53e9bd 3MT0E3MOL BILZOL 3MdOL 353mAf 393 350096 J0IOMMEYRBOBIYPBY s Fsco
99569ds“.

939656095 53306 F0Bbom Bosoado BMbYOEOWIdOL  49dMYghgdsd godmof30s Booool 93MmEMYOMMO  BEAMIIMGMIOL
39995691909, 530G ™A BoosaoLs s J39bsMOL 5350 YOYIOL 4dMIf393 3500MA959xdBY BOM3MY3565EJOOL 253gbols Fglifoges gero-
96O 5gGHoe Lo30MbL FoMTmoAgbl goMgdmls goxsblsmgdolsmzol @s §3MWMYOIMHSE LIRS 3GMYIEOL Fobo®dS.

d9Lfogerowo 0dbs 3m803MHoL HODBMLBIOHMEIL godmymaowo ©s 0gbEGH0BOE0MYdIMNMO BgLZ3OL 3MdOL AsdMIf393 Lm3Mm
Fusarium-o, 5939 bossgdo sML9gdMm 3500m9g690Hg s 3m30@3MOL MHOBMLGBYOHMI0 sOLYdME LobIMYYdIM JoBMMAB0BIYdBY
00M3M935M5¢) ,00M35BHIBL" go3w9bs, MMIGLoE 3909MYdOm LobEYdnGmo BWbH0EOO ,MHoMIow AmeEob“ dmddggdom
300003990 9x99@oL. AoBLEBWZOMWO 0dbs BOM3MG3sGMOBHOL  F9Eobol MM, dmgEo 13939330 39MHO0MPOL o6dsg3EMdsT0,
5@y0 Bd0M3M9356M530L 89050 y)bmdsdo 98535000 F03OMMMEYRB0BIGIOL  (3MmEbowo MG gdo bossado s di39bsegdo
9dmb39M0LOL 59GH0IMHY3056, 505 RT0 MR M0 0OHBOYDS S FoOTGIM godmygmal Lbgswslbgs bogmogMgdgdl, gembo memymbsgzgb
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8. Theeffect of biopreparates and fungicides on pathogenic microorganisms causing tomato root rot and their comparison".



The use of fungicides in the soil for the purpose of plant protection has led to the degradetion of the soil's ecological condition, therefore the
study of the effect of biopreparates on soil and plant disease-causing pathogens is one of the actual issues for improving the environment
and obtaining an ecologically clean product.

The fungus Fusarium which can cause the root rot was isolated and identified from the tomato rhizosphere, as well as the effect of
biopreparation "Biocatena" on pathogens in the soil and useful microorganisms in the tomato rhizosphere, which we compared with the
effect caused by the action of the systemic fungicide "Ridomil Gold". The time of biopreparate application duringthe entire vegetation period
was determined.

Because the living cells of the microorganisms included in the biopreparate are activated when they get into the soil and the plant, those
cells grows in the soil and releases various substances around it, some inhibits the development (growth) of pathogenic microbes, others
stimulate the growth and development of the plant, and the third increase the immunity of the plant.

It was found that the biopreparate Biocatena inhibited the development of Fusarium in the root zone and rhizosphere of tomatoes. The plant
became healthy and the microflora was free from pathogens.

Tomatoes are actively affected by fusarium and pathogens mainly during the flowering and ripening phase, but in order to prevent plant
disease during this period, biocatena should be applied during planting period, not during the discovery and development of the disease. At
the same time, the use of biochain ensures the protection of the environment from pollution and the production of a biologically safe product.
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9. Development and theoretical justification of new storage methods of some stone fruits".

The specific share of imported fruits and their processing products in the domestic market of the country is quite high and reaches 70-80%
during winter. While with locally produced fruit it is possible not only to satisfy the local market, but also to export it, which is naturally
also justified from the economic point of view. In addition, losses in the process of raw storage reach 25-39%.

A biochemical-physiological study of newly introduced fruits in Georgia: peach, nectarine, plum and pear varieties and their storability was
developed. The optimal concentration and exposure of the combined preparation of calcium chloride and eucalyptus extract during fruit
storage were studied.

The storage periods and chemical composition of the following fruit varieties (3 varieties of cherry: “Cordia”, “Regina”, “Sweet Hardy”; 2
varieties of peaches: “Feimtime”, “O-Henry”. 2 varieties of nectarines: “Morsian”, “Maxi-7”, "Conference" and "Samariobo" varieties of pears)
were studied during and at the end of storage. Fruits were stored in KAX-type refrigerators at 0-10° C and 80-90% humidity.

The positive effect of the combination of 2% calcium chloride and 1% eucalyptus extract was found on the storability for both peach and
nectarine as well as plum and pear varieties. Both weight loss and phytopathogenic losses at the end of storage are reduced. Especially the

best results were obtained in nectarine varieties and pear varieties when they were stored for 42 days.
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10. Improving the nutritional value of fruit processing products with biologically active substances obtained from some berry crops".

One of the most urgent problems in the modern word is providing the population with food products.

Some wild berry (hawthorn, currant) plant raw materials, rich in biologically active substances, and the improvement of the nutritional
value of some fruit processing products using them have been studied. Their technological indicators are also studied. Natural supplements
are obtained from the given berry crops.

The main standard qualitative (organoleptic and physico-chemical) indicators were determined in the final product. The study of
organoleptic indicators showed us that the supplement had a uniform, loose consistency and a characteristic taste and smell for the
corresponding berries. The manufacturedproducts are suitable for the requirements of the normative document applicable to similar
products.

Different types of products (research samples) were made: alcoholic tincture and morsi - from hawthorn and currant species, and candied
fruit, drink, compote, jelly, jam, confit, pectin products and confectionery (pastilla) - from red and black currant.






