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5330009070 s 063gblom@mo 36Hm39L0s, Mdgdgl dgdmbzgzsdo 3o grdwgdgero. sdo@mad
439@sx39M0, o3 dm3hgobol Jugedo Fgobl, LsdwsdmE ME3wgwo MBgds. gl IgoMmEo
2459800996900, Fo5¢0m0®, X9B©(330L LFIHMT0 - MOYBOD30900 0Bsb39b 35309bEHOL Lsdgwo-
306 BBsGgem9dL demm3hgobby.
Firewall - ¢9dbmmaos, GmIgwos »HOmMbagaymal ©sdEeg BoOb Imfgmdowmdsals s oty
Jugargdl dmeob. Firewall-ob gsdmygbgdoom, dglodergdganos 4ssbsfowgl GH®Mexozo dmfiymdo-
@MdgdLl ImOolb s IgmbOMEmm 3mds 2oM339mw MLwMEOLYdDY. Firewall-gdo ©o0mbE)s-
909905, 8535005, b3Mmmgddo dmlfsgzwggdol 3zmdol FgBLM3oLLIM30L 0bGYMbyETo
5360350 56 Bsdodo Fobss®bols 3mbEHIBEHOLYG. 96 MmEmYIBOBsE0gdTo 13530l EOLHdEIMIS,
3903 393936005 3mEH9630MO 15305aLbIYEgdOL B0gH MBTIOMIGOOL gev. BmbEsby.
IDS bob@gdgdo (Intrusion Detection System) - ¢9gbmanmaos bob@gdsdo d93@ol smdmbahgbso. IDS
53B6GHMMgoL  Jugwol GHEMOxR0zL 3MMH3MME3oE bobEGgdsdo s gobLsBL3ML3L  MB39MEM
594G03005L, HMIgrog J0mMomMYAL MLOGROMbMYdOL Tglsdwrm M3935DY. Bogo0ms©, Jugerols
3949530l 339w ™dYd0 56 LgM3zgMYdBY Mo3sLLAS. IDS LoliEgds 990dwgds sIMbE gL Jugarols
©mbgbg 96 0bogzomswmGmo dJmfigmdommdol ©mbgbg. 3oMgger dgdmbggzsdo, LoLEgds
2459B5¢0BgdL ;g BHGBo3L, 3gmEmgdo - IBMEME 0dsL, M5 oL FmfiymdowrMdSdo.
IPS LobEgdgdo (Intrusion Prevention System) - $9dbmgmaos Lol gdsdo d9FHol o30b sbszo-
0. IDS-0lgsb gsblbgoggdom, ol 6o FbmemE 50dMBIBL MLsgzOMNbMgdol 3mEHgbEow®
LonMmbggdl, 5Ms8g 0oL 5JGH0M DML 0bRMMTS300L OLSEIZ5. FoIWOMH, 0L S3GM-
35¢M9© d¢m353L IP GoLsFsmmgol, Loosbsz olobo (3oEMdIL LoLEIIOL goGgbgol. 83s3-
QOOMMS, IPS 500msBgbl s6rs dbmemm goMg 893H9390L, 5M0990 Fos - HMEILYE 093oLbIS
9ol 9hHm-9mHmo msbsddMmdol Lsdmdsm 3m330EgMHoEsb. IPS Lol@gdsl sbg3zg dgwderos
2903MHgM0wo Boomgdol BgoboMmgds s dmdbdsMgderol 3mB309GHIMGODY 30MHGdOL Ygbgdol
0530056 530gds.
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DLP Lobgdgdo - (Bmbsggdms ©o356330L 3609396(309) - Ggdbmemmyos, HmIgarois bawl wderol
0bg3m®T5300L 955MmbgL. Togoomo, ob derm3sgl 3:mb5300 b0 Mo Fmba39dgdol goaBogbal
999 FHMMbMo gmbGom 96 dyobogmo dglgbxggdom. LoliEgdol gsdmygbgdom, md3zgh sbgzg
39300050 50305 MIdgb@gdol dgFw3s 3mb3MgE Mo ImfiymdoEIMdosb. g i3mbjsos
390dgds  4959JBH0MMmEIL  09bsddOMAol  Foligerol Fgdmbggzsdo, Moms 5B 396  Tgdarmls
3MOH3MOGH0)0 065MmOTo300L Fogds (305300 b 09FIMHO BMOT0m.

EDR bob¢gdgdo (Endpoint Detection and Response) - ¢)9dbmermyos 85369 9d&Hogmdol s0dmbshgbso
Jugeol dmemm 33560909, HMMOOEss 3MB30BHIMGO0 b LBsOEGHBMBYd0. EDR 53mb@Hhmergdl
9mIbdomgdeol LogI3zm J09gdgdL 96 FmfymdomdgdOL 2o@gbgzol 33IEmdIdL s s3Begbol
39¢)9md0bgdgdL dom Tglobgd 0bgm™Ts300L MUsnOMbMIdOL 139305 oLEM. Lobsdgowgdo
Lol 98900, HMaMmMoi3ss EDR, ma3®m 0sbsdg®mgg ¢odol sb@oz00lmemo 30HmyMsdgdos. obobo
00096G0x303009096 Imfobogg LsgMMbYgOL, OHMAMMOES 30M3MMSGH0IO  X53)ImdOL  ds3bg
36MHMyM535 Hgoery® M™MTo. EDR bolb@gds 965¢00Bgdl 8cmfymdoemmdols sd@&ogmdsls o 50dmaBgbl
290Gl F39E0 0951030 6.

UBA 565¢003)035 (User Behavior Analysis) (30db3s69d¢ol J3930L 96ser0@03s) - $gdbmermyos,
MMIgeog 9565¢0Bgdl dmabdsMgdeol J3g3ol Loobgm®Mdsgom bobEgdgdls s Jugargddo, Moms
M350y 500936mL LogF3m 99@03mdsL. Fogooms, UBA-L dguderos s@dmaBobml dmadbds-
MgOol  9bgoMm0dbg 965933 MMH0DYOMEo  i3mds, IMIbTsMOEOL  J393500  FoIBOIdOL
3bseroBom. gl Gg0dergds ogmb bgs 4399600sb gligams 96 gsogdol Bobgs, Gmdwgdog h3gmwrgd-
60g 9mdbIsMmadgEl 9O LFIoMmEYds Mo30L0 Logdol TGLoliMmYEGIWSE. 2oL 5BmBaboL
3990093, UBA Lol@gdsl 99v9de0s ©odem3ml 30md360m3dn@0Mm9d9eo sbysmodo.

029 HOMbMEo 30836HXmo bymdmfighs. gl 0bxm®mIsgora Lol gdgddo b MBM BSOMNME
39900996905 9e9dGHMMbMwo 08O bgewdmfig®s (EDS), 0go bodssmgdsl 0dengzs ossldey-
M0 9e9dBHOMbMmo ©m3999bEH0L 93BHMOMBS (046905 gl MM 30MHO MY, ToYRIXOMS,
06200000 30033M35¢EHOL LoLEJIsA0). bgEEdmfgMs SLMEOMEIds OMYMOE S3GHMMMD, sL939
05350  ©M3v)d963056  3M03GHMyMszowo  IgmEIOoL  Asdmygbgdom s o6  Jgodwngds
399509l B399 qd6030 3M306MHJdO0.

999 GHO™bMo 30RO bgwdmfgom dgbodergdgeos L@ gerg3mdmbozsgom sObgdom
249005398990 B9duBgdol sMIbEHOR03E0d @O 3M5dBH035d0 030 5MmYgbads 9E9dEHG™MbyEo
©3896¢06MMbB30L,  Lsdmgdswodm  GMmBBod30900L  QoBbMOE30ggdolsl,  Lobgwdfoxm s
3996030350 gM30LgdoL  JofmEYdoLsl, s TmMol Lobgwdfoxnm s IMbogodswrm®o
LgM30L9gd0L GMMOSBO 3MOEHIDY §3MAoLLL, Labgwdfomm s IMBoE3sWGmHO GMbdE0gd0L
d9LEOMEgdOLLL s g3 BOBOGL FgmsbbAgddOL OHMUL.

993dAHOHMbMwo ©m379996@Jd0L 579MgbGH0B03o300L JoBsbos Bsmo o33s dgbsderm Labol
05369 9090099900Lg9b, GMmIgEoE ImoEogL:

* 53060 B35 - Jugedo B0 LEBsODo EHIMMIIZ0 SHMEOEFOJGOL M 3Tb-
A9%0b (5350¢g00b) BsFMl s 330l 500;

o 35139650 - DMBYBEBHO C Mybogbol M 3IgbBHL B 5dmbgb@l, A sdmbgb@ol Lobgwroom;

o 9692530 - 0MbIbGHO A 53boYdl, MMI Tsb 56 gomaBogbs TgBymdobgds B sdmbgb@E,
09935 OO 499 Ho3bs;

o Bobo33egds - B 5dmbgb@o 33e00l sb Jobols sbsgw ©m3mdgb@l s s3bogdl, MHmI ogo A
50MbgbEH0oLiYsb doomm;
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o 2509MmMgds - 5dMbgbEGHO C 039mMHgdL SMY 3939 ©EM3IYIgbEHL, MMIgEog A sdmbYb-
305 399209365 B 50mbgb@.

3oROMMwo bgmdmfiges g3w9dbgds sLodg@®morEo Goxzdmgdol 99JEg350Mmdsl, s3Mqm39 dg@ym-
00b6900L obssMlols, 053500 bgedmfgols s olswgdol Fyzowol MOmMOIMmEs3sg3doMgdsls. 53
9999639000 0bsi 9Mmol Fg33es 8999degdgels 4obol 3053MHEo bgwdmfg®ol s3096-
AMOMBOL  2osdmogosl. 305300 bgedmfgMs bmM309w@gds S0TgEMO00 SF0B3MOL
3 MM003930Ls s 3900l BMbd30900L 4s9mygbgdoo.

3OROMEOo byedmfgmol LolEgds dmoEs3L MM 0MOMIE 3OMEIEIML:

* 3083690 bgwdmfg®ol 3qbymomgdols 3HmEgEMs;
* 30860990 bgedmfg®ol gosdmfdgdool 3Gm390wYMs.
* 3083600 bgwdmfgMol gabyMocmgdols 3OHmEqMs.

50 3MM39EOOL IMbsdBoIdIE 9BH3DY 50mbgbBHo A - Fg@EyYmdobgdols yodybogbo - sa9bg-
MHoMIdL golomgdgdoL Fyz0mb: LooMIEM Yologdo kA @S Lok MM AoLOMGdO KA. Lok st golo-
0900 KA 250m0m3gds 3obo Y3090 Loowdenm Aslemgd0b £A-sb. LoxstMm golss-
0900 K bsfoeragds Jugaols sbs®bgb sdmbgb@gd®yg (96 bgandolsfizgeomdo bgds, dsg500ms,
LogOomm HILMOLBY) bgedmfgMol gosdm{agdolisls 4sd0mboygbgders.

GOBOMo bgedmfgol 39b90H0Mm9d0LmZ0L AsdmdaBsgbo A »30M39egl ymgeols omzErols
bgwdmfigdowo &gdu@ob M 3980L gbdisosl A@M) (Bsb.1). 3900L gubdgos gdLobwmEmgds MmGOo-
240050 bgedmfgOomo Ggdu@ol M 9930999358 ox b ¢ - 89smgdom dmzwg Mogbgdo,
MHmdo 9903705 BoJuoMgdMEo 300 MomEIbmdOL dOEHJIOLAD s sbsLOIMIOL B0
A9JbAL M xs03x0. 99009, 350mIaBs3b0 A ©30x3M3L ¢ s0XJLEHL-U M930L0 Loodem
aobowgdom  kA-mo. dopgdmmo Mogbgzgdol fyzowmo HomBmoagbl 3oz  bgwdmfgsls
dmigdnwo M GgduGHobomagol. dg@ymodobgds M 3086w bgardm{g®sbmsb ghmo gaHegbgds
0000q0U.

M 99hgcdobgds M
dgBymdabgds
Jodmadomsb
anxgbdob M ‘ sboda@monma -
aa69Mapnols FodymdnBgdal @sdogMas gogMmymo
b
sengmfmomdn wanxbBo bymdm§ots

3,593,360l
Lsogemerm gabismado kA
Bob. 1 gegdBHO™bmwo 30xGwwo bgwdmfia®ol 4gbgmHotmgdols idgds

BOBOMMo HyedmfgOol 450sdm{dgdol 3OHMmEgEMGs. Jugerols sdMbgb@gdl dgwdwosm dowmg-
0o M 3893 gmdobgdol 3086Mweo bgedmfgMol 350sdmfjdqds 58 d9¢Ymdobgdols 4sdmdabsgbols K

LoxsGe gobomqdol go9mygbgdom (bsb. 2).

BOBMMo bgedmfgdol dg0mfogdolsls B s0mbgb@o - M 993gmdobgdol dodwgdo - doxgmogl
00090 £ 0XJLEL A 359mdyBogbols Loy s@m Aolswmgdom.

39Os 53obs, 300gd0 M350 0030l FoMgdNEo FgBYmdobgdol M-ol soxgb@L A(M)
53mbg300b godmygbgdom s 5esMgdl Aol RodonEweE 9@ ymdobgdsl. v gl MmO L0XJLBGHO - £ s
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t'- 90mbg93s, 35906 308300 bgedmfio®s 650300s. {obssmdwgy 99dmbggzsdo, bgwrdmfgms
24945090009, 96 89(33¢00¢05 89¢34md0bgdol dobss®lo.

999 FHO™bMo 30gOHKmo bgedmfiges sGol Mbogswm®mo Goabgo, GMIgwoi ©sdm30©g-
005 bgedmfigMowr ©m3w999bGHBg s 50MmbgbEHOL Lsodem golswgdbyg. 6ydoldoghmo Bsowo
390d@gds 250mygbgdryee 0dbsl bgerdmfgmoe ©m3dgb@Ee©. bgedmfigMowo Bsowo 04dbgds
b9wdmMm9MH 9o Bs0Er0sb dsLdo ghmo b6 IgEHo gegdEH®™bEo bgwdmfgMol ada@gdoom.

dnggdamn
93 ymonbydoe
\
B3BEYmMdnbade m ©s3nBgHomgdmeo
M S0 ) m @soxgbdo !
————
3303033606 ™
[ttt T ls] 3boBg@Gomeno Bom .
bamdmGamis asomfigs @Wm
J
258303360 00>
2obozgdo KA

Bob. 2. 9e0gdEHH@bYeo 3053HKo bawdmfg®ol goedm{idgdol bggds

bgdmfgMol gsowdo Bmmoglgdmeo 30RO bgwdmfgol LEHOMIGMOS (56 o3y
999 EHO™bMEo bgedmfgHhol gosowo) B3gmegd®og 9903930 ©s353Jd0m 0bgm®IsEosls, MHmAg-
oG (39LobO© 9BLBMZMEgL bgErdmfgHowro M 3MTGBEHOL 53EHMML. gU 06BMMTS30s GBsEHYdS
©M3999963L 303OV0o bgedm{ia®ol ssbys®0odgdsdg, Mg MBOHb3gewymals Jol I0E0s6MmdL.
0000090 bgerdmfigHs 990393l 9999y 0bEBMOTs305L:
bgdmfiamol meMowo;
e 50 byEdmfo®ol gobsmgdol 350l gobigerols MsGOO;
e 0b6@m®Is305 00 30MOL Jglobgd, 3063 bgwo dmsfgMs gosowls (LEvwo Lsbgwo, Msbsd-
©99mds, 31935600l dm3eng Lobgwo; bgedmadgmol 0IHbEH0B03dGMMO (Lo sMM JoLEVIOOL

QoLObgEgds);
. MO39 BOBOMEO bgedmfFgds.

960336935605 50060d6ML, GMI LsdmEMmem FMIbTsMHgdOl MZoeLsBOHOLOm, FOGOHTO
bgdmffgmol 3b9m0Mgd0Ls s gosdmfagdols 3MMEgLo gblbgs3gds owsgdwyeo dmbsizgdgdol
3M03@MyM583099¢00 obwM30L 3HMEgLOLYG 9900 2BJdOM.

GOBOMo bgedmfgmol 39bgM0madoLal 3sdmoygbgds asd3begbol IbMMEo golswgdo,
bmgoem ©s8oggzmobsl 468m0yggbgds 3000gdol LoxsMm AsBswgdo. 30RMWEO bgwdmfgMol 4os-
9m{fagdobsls 4o0m0ygbgds 3533Bogb0l Loxs®m gslomgdo, bmwm 45805330MoLsl - dodmgdol sbyy-
00 29B50gd0. 39bgMH0MgOMEo baedm{gMol 4osdmfjdgds 6xdolidog®m oML dgmdwos, Moysb
b9dmfgcmol 2500s9mfidqdol golomgdo boxstms.

abOTgGHMOYo EIFox3zMHOL AbI3LSW, 930EgdIE0s 0dob VHBOHWB3gEYMGs, GMI 30RO
bgdmfigmol 9gLs8mfigders 998myabgdmmo Loxs®m golowgdol dggaws d999degdgEro ogmb.
0¥) 3035M599©JOM, OHMI 053©ALBIgL Pl 5J3l F3mBs Loxsmm olowgdgdby, HMIEgdLsg B
30mbgbE0 0b5HI3L Moz30L 3T30vYBHGMT0, F500 FMMOL A S0MBIBEHOL Loy sO™ QoLoMgdo KA, d58ob Aol

3999deos 9golirganml 99090 8mddgwgdgdo:
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30bINS LM6S5II, 33103 3303, 3NN 3M20'A30

o 00Ol fogombgs, MMIgwoi FgoEogl Loxs®m  aslomgdol KA bsowgb@GHoyozsgom
06353006 A 50mbgbEoL dglsbgd;

*  599969M0MML Loz MMM 2oLowgdol fyzowo kn s Kp, MmIgerdos Bsfg®l A sdmbgb@ol
L50YBEH0R03530M 0BBMOT(30U;

e Jgigoml B sdmbgb@ol dog dgbsbramo Loxs®m asLomgdo KA dobo Ls3me®o Loxs®m
239Bowgdom Kn, HmIgero 903936 A 50MmbgbE 0L Lo bE0g303530Mm 0bGM™MTs30b.

Mol 990009253, 0935dbbAgEl dguyderos p sdMBIbBHL goaBgbml Mm3MTgbEgdo, bgwdm-
fo@owo dobo LsoEdm & golswgdom. 59 ©M396EJoolL bgadmfg®ol dgdmfdgdolsl B
00mb96@0 hsm3eol, H®MI M 39dghEIoL bawl sHgML A 50mbgbE 0 s Fomo 30BMMEOo bgwdmfg®s
6oL LMo, B obobo sGsg0l JogM 56 ML Tg33eow0. Lsbsd MImsm@ A 50MbybE ™Mb
WOHOMOYONMOS 56 250033939, B 50mbgbGL dg0dwgds 9330 96 935M9dMm©IL BoMgdME ©m3w)dgh-
&9ddo.
3oBOMEo bgwmdmfjgdols semam@omdo DSA DSA (Digital Signature Algorithm). gog®mwo
bgdmfigMol seam®omdo dqdmmsgzsbgdwo 0dbs 1991 Fgerl ULEBIMEHIdoLS ©s GH9gdbm-
M0g00L 9OHMm3zbmo 0blEodwEoL (NIST) dogh ©s 4obs 583-U LGsbomEo 1993 {gwl. DSA
seammomdo 6ol E1 Gamal-obs s K. Schnorr-ols gog®oeo bgardmfig@ols sergm@omdols 999+-
353909. 93900 dmEgdweos 2obomgdol 9bgMomadol, by dmo®ol s bgerdmfgemol doedmf-
3900l 36m3909M9d0 DSA seram®omddo:

DSA gslbsegbol 3969M530s. 9egd@®mbrywo m3mdgb@ol as93bsgbo s dodwmgdo sdmm3g-
@930 0ygbgd9gb o dmge p - JsMEH03 MoEbzgdl, Mmommgmwo L do@ol boamdom (512 < L <
1024); g 6oL 3sMEH030 Gobzo 160 do@0sbo HoEbzol 3sdymao (p - 1). HoEbzgdo g, p, q LoxsMMs
Jugeol yz9es 8mdbdsMgdeolmzob.

3992%5360 06Bg3l Jgdmbggzom domgwr Gogbal x, I < x < g GHoEbzo x 5oL dsdybHgbols
150N 2oLOMYdO 9E9dEHOMbMEO 30830 bgEdmfgmol dgleddbgee. 999y 3odyBogbo
03¢0l 3608369 mdsls:

y =gx mod p.

Y 96M0b Loy s 20U509g00 258gH360L bgedmfg@mol sl IMYdWs. bmdgho v 35093995
4395 ©™3996E0L J000gdL.

DSA bgerdmpamob 39696Gs0s. 9b seoam®omdo MHOMHbggeymal oedb®og 390l gmbdzool
h() 3590ggbgdals. LGHobsMEGH0 gobloba®mag SHA-1 Mbsg@mbm 39806090l seym®omdl. M
39HY™d06930L bgardmbsfg®mo, dmbsfoarg A sbicrvyegdl 8999y bodoxgdl:

e 0b®GH9M35¢0do 0MRg3L Ggdmbggzom MoibgL &£ /1, g - 1]

* 0030l r = (gk mod p) mod q.

* 0m3wob &k I mod q.

o 0m3wob s =k 1 AfM) + xr] mod g, 5553 A 560 SHA-1 398060900l 5¢rymOH0mdo.

o 09 s = 0, 3505000 [ boggbm®byg. (00w s = 0, 35006 smod=qg 56 sOLYdMB; s LyFoMMs
bgadmfg@ol 999mfdgdol 3hmgMol 39-2 bsggbwm®by.)

e M39EHYmdobgdol bgedmfge@s 560l dogeo Mosbggdol Hyzowo (1, s).

DSA  bgwdmfghol 99dmfidgds. A dmbsfogobasb M 89@gmdobgdols bgwdmfg®ol (; s)
20©58m{dgd0L doBbom, Bmbsfoerg B sbm309wgdl 999y Bodoxgdl:

*  009dL Lok oMM gobomgdol MmOOYObsn SLEMl A Imbsfowqligsb.
o o0m3wob 2 =s1modqgs 399 3609369 mds AM).
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e 0,30l 3609369comdsl ul = A(M) L2 mod q u u2 = (r 2) mod q.

o yLoxsmm 4L50gdoL godmygbgdom, omgerol 360d3bgwmds v-U = (guiyu modp)modg.

® v =r 5005090 bgedm{gMol (1, s) M ©m3Mdb@obL 399, MMM MmMoyobswl, v v =r.

50 r s 5 9MOL dmgro MHOEb3xd0, MOMMIMWo 30 g-Bg Bs3egdos, DSA bgedmfgegdols
Dmds 320 doEL dg500p9bL. DSA 308MwM@o bgedmfgMol seam®omdol MLsgMmbmgds 953dbgds
OoL3MYGHWO WMRSOHONTOL 3OrMdEGIOL LOMMWYEYGOL.

38O bgedmfigMol seogm®omdo ECDSA (Elliptic Curve Digital Signature Algorithm). 30936¢9-
o bgedmfig®ol g9b96o30s (9mabdsmgdgwro A bganls 5{gdl M 9@ gmdobydsl):
245800m39ds H(M) 9@ ymdobgdols 39do;
o [ <k<m-1; 56Bgmwos 990mbgg30m0 dogeo Gosbgo k, Hmdgeroi oMol n-ob msbsd®odo
(9649 Db 56 5g3b bbgs LogMomM godymxgdo N-0sb oM 1-0bs. 306506 n JsMEH0z0 MoiEbzos, gb
3060HMdS LEW YOS 53BMIdEMS), [ <k <n - 1;
e $90G0wO (x,y) = kP ©s r = x mod 11 35000m3q0s 0y t = 0, k-U 56Bg3s dgmMqds.
o 200mom3wads s =k (H(M) + rd) mod n;
o M3939mdobgdol 305300 bgedmfigms s6ol Gosbggdol fiyzowo (r, s).
3OROMwo bygwdmfig®ol 890mfdgds (Bmdbdsmgdgeo B s9mfdgdl A 8mdbdsmgdols ogGwge
bgdmfigtsl M IgEymdobydsdo):
o v r=0,3530b 300900 30RO bgedmfgHs sOLHMMOS;
o 250m0m3zgds H(M) 93Yymdobgdol 39do;
o 200momzEgds u =s H(M) mod n s v =srmod n;
o 250mom3E9ds PodEGHowo (x,5) = uP+ vQ,
o 250momzgds r'=x mod n;
* (30860 bywdmfjgs 0m3zwgds LHmMsw, o) r'=r.
0535bdol 5¢dmBgbols LolE8gdo. LESBIM MO oE30L 5T I5dYBME JMMS, MMTge-
05 3509093 §oMIMmmabgwos AS-ob bm®mdoeMo gubdgombo®mgds (Mmymmogss firewall-do,
LoM9HgMH3m LolBYIJOO s 5bBH0306LIEO bgwlishymgdo), boFocmms SOA (IDS, ms3qslbIol 56
99360L  50dMBgbol  LolGgdgool) gsdmygbgds. Jugwol 8939390096  dMIMOL  JoMOMSEO
LodmoEqd900.
00350500, SOA (Service-oriented architecture) 0fygdl bwyew MaHM OIS IBIHRZL JMOIMMo-
3oo Juigagdols MLsgOMbMYdoL »bBEOmb3gymBol 3Mogd@03s80. Mmd3s, sMBYOMBL Jmgeo
(00 3MHMdYI00, M gOLIE MEYIBOBHE0JO0 59930wIOWS® 5§YId0s6 153LBIOL s®BM-
Bgbob LobEBgdol sbgMy30LLL. gl 3MMdYFgd0 8603369 M3bs© SMMWYBL s BMYXR IO shgMIYdL
IDS-0l sbgta30l 3Gmaqll. o 560l Gs8pgbodg dsmysbo:
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ABSTRACT: The paper addresses critical information security issues that are important in today's digital
world. The paper focuses on topics such as: hash functions, electronic digital signatures, intrusion detection
systems, and protection of information systems from violators.

The general discussion of hash functions demonstrates their importance in ensuring data integrity and
authentication. The analysis of electronic digital signatures emphasizes their role in validating and confirming
the origin of electronic documents.
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The paper also characterizes intrusion detection systems, which represent important tools for ensuring
network security.
The presented research is significant from both academic and practical perspectives, as it contributes to a
deeper understanding of information security fundamentals and provides recommendations for creating a
secure digital environment.

KEYWORDS: information security, hash functions, electronic digital signature, intrusion detection
systems
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ABSTRACT: Engineers of a wide profile of navigation (and not only) often have to solve algebraic and
transcendental equations, which can be an independent task, or be an integral part of more complex tasks. n
both cases, the practical value of the numerical method is largely determined by the speed and efficiency of
the solution. The choice of a suitable algorithm for solving equations depends on the nature of the problem
under consideration.

In this paper we consider a technique for solving a transcendental equation of - determining the critical
power, which is applied vertically on the rod. One end of the rod is clamped, and the other can move in the
vertical direction.

In order to solve the transcendental equation using the basic equations of General Physics, computational
Mathematics and MS Excel software package. On the worksheet, MS Excel program is made up of finding
the root of the equation by dividing the length in half, which uses a built-in Excel functions and does not
require the use of well-known programming languages.

The value of the critical force at which the rod loses stability is found.

KEYWORDS: transcendental equation, Excel, method of dividing a segment in half.

Description of the method for solving this problem.

Suppose that the function F(x) is continuous on the interval [a, b] and has values of different signs
at the ends of this segment, i.e. F(a) - F(b) < 0. Then the equation F(x) = 0 has a root inside this
segment, which is called the root localization segment.

Let, ¢ = (a + b)/2 be the midpoint of the segment|[a, b]. If, F(a) - F(c) < 0, then the root is on the
segment [a, c], which we take as the new segment of localization of the root.

If, F(a) - F(c) > 0, then let the new root localization segment become the segment [c, b].

Note that the new root localization segment is two times smaller than the initial one. We continue
the process of dividing the root localization segment until its length becomes less than ¢, the accuracy of
finding the root [1].

It is required to determine the magnitude of the critical force for the rod, one end of which is clamped,

and the other can move in the vertical direction (see Figure 1.)
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Figure 1. The force vertically applied to the rod

The critical force in this case is determined by the equation [1

tan \f f 1)

where P - is the critical force at which the rod loses stability; EI - is the bending stiffness of the rod;
L —is its length.

We introduce the notation:

P
X = EL’ (2)

then the transcendental equation (1) takes the form:
tanx =x - x—tanx =0. 3)

Since this equation is transcendental, its solution by exact mathematical methods is impossible. o
solve similar equations, different approximate methods of solving are used, one of them is the method of
dividing the interval into halves, which is used to solve (3) the equation.

Figure 2. shows the graph of the function y = x — tan x, built on the Excel worksheet [2], on the

. 3 ) .. .
interval x € [n, 5 n[ with a step of 0,1. From this it follows that the value of the first non-zero root of

equation (3) is on the segment [4,34, 4,64]:

A B C D E [F G H 1 J K

1 X y

2 314 | 3142 v y=x—tanx

3 324 | 31m 8,000

4 3,34 | 3139

5 344 | 3,132

6 354 | 3119 4,000

7| 364 | 3,095

8| 374 | 3,057 TN x
0,000

9| 384 | 2999 3114 3,44 3,74 4,04 4,34 \4,;4

10 3,94 | 2,912

11| 4,04 2,781 -4,000

12 4,04 | 2,584

13 4,24 | 2,277

14 4,34 | 1,769 | -8,000 \

15 4,44 | 0,839

16 4,54 | 1,256

17| 4,64 | -9,460 -12.000

Figure 2. Function Graph y = x — tanx
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Figure 3. shows the programming on the Excel worksheet of the algorithm for finding the root of the

transcendental equation (3), by dividing the segment in half [2]:

1. Inthe cell Bl- entered the values of the accuracy of finding the root € = 0,001;
2. The starting and ending points of the segment are entered in cells A4 and B4;
3. In cell C4 - using the formula =(A4 + B4)/2 determines the value of the midpoint of the
segment;
In cell D4 - using the formula =(A4-TAN(A4)) * (C4-TAN(C4)), the sign is checked;
5. In the cell E4 - the formula =C4-TAN(C4) is entered to determine the value of the function
at the midpoint;
6. To determine the root localization interval, the formulas =IF(D4 <=0;A4;C4) and
= [F(D4<=0;C4;B4) are entered into cells A5 and B5, respectively;
7. Incell F5 - to check the accuracy of finding the root, the formula = IF(B4-A4 <$B$1;
“The root is found and is equal to“ & TEXT (C4; ”0.00007); ”);
8.  From the range of cells C4:E4, copy the formulas in cells C5:E5;
9. Formulas in the A5:F5 cell ranges are copied down the columns until the root is found. From
Figure 3 it can be seen that the root of equation (3) with an accuracy of 0.001 is 4.4932.
A B C D E F G H
The accuracy
of finding the 0,001
1 root
2
The sign is The Vah:le of The accuracy of
a b c the function at o
checked L finding the root
3 the midpoint
a 4,34 4,64 4,49 0,12058936  0,067749552
5 4,49 4,64 4,565 -0,1470549 -2,170566786
6 4,49 4,565 4,5275 -0,0555127 -0,819380601
7 4,49 45275 450875 -0,022617  -0,33383312
8 4,49 4,50875 4,49938 -0,0083%963 -0,123532171
g 4,49 4,49938 4,49469 -0,0017588 -0,025961043
10 4,49 4,49469 4,49234  0,0014505 0,0214098
11 4,49234375 4,49469 4,49352 -4,592E-05 -0,002144665
12 4,49234375 4,49352 4,49293 0,00020693 0,009665045
13| 4,492929688 4,49352 4,49322 3,6421E-05  0,003768342
14 | 4,493222656 4,49352 4,49337 3,067E-06 0,000813881 The root is found and is equal to 4,4932

Figure 3. Finding the root of the equation by dividing the segment in half

From the known values of the flexural rigidity EI and the length L of the rod, it is possible to

determine the critical force P from expression (2), at which the rod loses stability.

Conclusion

According to the proposed method, it is relatively easy (avoiding a complex programming language)

and with sufficient accuracy one can solve algebraic and transcendental equations. The compiled

program — finding the root of an equation by dividing a segment in half - uses the built-in functions of

Excel and does not require the engineer to use known programming languages.
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2458mygqbgds. Lbgs 990mbggzsdo mbs 0BMH©Yds.

39600300gd0-doogMm ©s 2,4 D 530bols dsomo 3m83¢gdbdo bogmoghgds 390x39d@osb
MM BsOOME A59Mm0Yygbgds Lodobols bomgligddo Latg39egdol FoLsbsAYMFIEIS. TS0
3960339930 Pom3moagbl LEdobol bEHOTMWIEAMOL, Moms J9BJOEHIEIL IBsMRIbo 39Mdo30-
0900l sFNMYMB39w0 FmMJdgEYds. Jooa™Mml 5@ 0baMgE0gbEH0 sG0OL bogzmbvymgmmmbo.
090 93396560990 539GMGHMWIIGHOGHMMO 139MT6EJOOL LobmgBOL 0b30dOMYdL 0ff393L s ShgMYOL
PIROMIOOL gogmxol 3OHmEgLL. LEMIRS© ©s 5d@0vMmo® 39o0EBIds BLZgd0Ls s BMMEGdOL
aboom dmger JgMoLEJIMe Jumzgowby. 99 3gMHdogo®L 593l 498myabgdol gsdmm L3gdd®o,
HMAMOE 9O0H0sbo, 0l IMe35¢ 0560 dogrsbmgsbo d;30bs6Mggd0L §obssmdgy. JoMOMOIEIE
249800996905 bodobol gsbgddo LaMgzgugdmsb LadMIMEzgWs, FsgMed 39MdoEoEOL s8myq-
Bgool MM, Jolo FoMsgo 930mbmdozMmo 95839dGHWIOMBLMD JOHmo, Fglodergdgwros 3dmbogl
3M3LLIMZ9E0 FJOIAO - BOM30QVIOO 5dBH03MOS 56 ToOEHM FFIMHJOOL, LaMg39egdol, JoIMMME -
24596093900L(2,3), 55390 MdOLoLlbE0sBo FbM3zgEgdol s 9@sd0sbol F0TsMrIMsE. 9ol do0m
23LsM35¢olHobgdgwos IMsgzoo  goddHmMo, dsm GmEol  Imddggds boswogoll dozmm-
mO560H390%73, G®MIGO0E Homdmowag696 Bosapaol bogmagzogmadol 3603369 ™36 god@m®u.

0990056 998306569 BsTIMHMTOL FoBobl FoMdmoaqbs dga39ufoges syl bmyogdmo
90360mM560Dd0l g9630056M9d5%Yg 3960030 Jd0L: JoEsgyM™ML s 2,4 58060L JsMowob+39H539gEH0

24939ba.
33930L Mmd0YIBHPd0 s Fobidgrgdo

99b39600396¢3 30 gsdmygbgdwyero 0gdbs 39MHd030Yd: os®mML s 2,4-D 59060l ds@owo+3g6-
3930, AILGH-M09JBHJOI© - dmEBo3oL 0bLEHOFMEHOL F0IMMIOMEMYO0L  JIbyMBogdOL
90360HmMQ560Ddms 3Mwgd30sdo oEEo 99990 dodBgmogdo: Escherichia coli, Bacillus subtilis,
Staphylococcus aureus, Mycobacterium phlei ©s od&Hobmdoisg@gdo: Nocardiopsis dassonvillei,
Streptosporangium album, Elythrosporangium brasiliense o Streptomyces albogriseolus subsp.
Aragviensis. $gUl-m009J3Hg00b 250mbsbMEYs© 309496900 dyse 153390 5M9gdL: odGHobmdoig-
A9d0bm3z0L - 3HsLowbozmzol CP-1 153390 s6gl (KNOs-1g; K2HPO4 -0,59; NaCl-0,5g; MgS04-0,59;
FeSO4-335c00; CaCOs-1g; Lobsdgdgeo-20g; 535600-209; mbB3560L fgseo-1aw); dod@ghogdobmgol-
b 3393360560 53960 (b3s).

3Bogdm 0dbs 39MdoEoEolL 3ma3wgduol 99ds9bgero mommgmmo 3ma3mbgbEol 1%,
0,1% 9o 0,01%—-0560 blbstgdo, (Boog®ml dgdmbggzsdo dobodservyMo sdmybzguro mBob
3159650, 35EJO0m sTDoEIdM 0465 0,001 %—05b0 blbsMO), 3bGHGMO - A5dmbogo
fyowo.

6030009M90930L dmgddggds 803OMMMABOBIGIOL BEOI-25630006M9d5Bg Fglfageowo odbs
»FOU“ Igom©oo (4).
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BM303-010 3355060200 50MGOL IS0 0130LI3IBNL BILL SIS

332930L 89093900 > 3o6boegs

396003000900 dogdE M0G0 s 5JG0BMT0E0YHO M30LHdYdOL TglfogErolisl sdmBbs,
M0 3026390 9x399G0 390M3w0bs TbmErmE 39MB0E0EO Josammlb blibs®ds (bMowo
1), bogoem 2,4 -D 53060l 95G0o+39089EH0 56O 35dmocmBg3s oG 35JBHIM0E0EMO ©s 63
39Bobmdogommo m30L989d00 5331930 F03OHMMMABOBTGO0 Jodsdm (FHGOEO 2).

doogMml 9mddggdol §s3¢gbs Bmyoghmo 8036HMMMYB0BIOL BMEI-35630056905Bg
(©0350063b30L Bmbol ooy, 89)

gbMoo 1
30 360mmMys60bdgd0 S e 370606003600 (/)
H20 10 [ 01 [ 0.01 [0.001
Esherichia coli 0" 5 4 2 0
Bacillus subtilis 0 9,5 7,5 4 0
Staphylococcus aureus 0 3 0 0 0
Mycobacterium phlei 0 0,5 0 0 0
Nocardiopsis dassonvillei 0 0 0 0 0
Streptosporangium album 0 0 0 0 0
Elithrosporangium brasiliense 0 0 0 0 0
Streptomyces albogriseolus subsp.Aragviensis 0 0 0 0 0

0 -5(5 dm4d9c098l
2,4 -D 53060 ds6oob +39Ma39dE0 8mgddgwgdol gs3wgbs bmyogmo dozhmmmysboBbdols
BM-35630050905Bg (s0MHYMB30L Bmbol ooy, 3d)
gbMogo 2

3MbGH®Mo 3Mb6396¢Ms30s (p/w),

3036>mMep560H3g0:
0360m6560b3980 0

=
o

0.01 0.001
0

Esherichia coli *0

Bacillus subtilis

Staphylococcus aureus

Mycobacterium phlei

Nocardiopsis dassonvillei

Streptosporangium album

Elithrosporangium brasiliense

o |o|lo|lo|o|o|o
o |o|lo|lo|o|o|ole
o |o|o|olo|o|e|e|
o |o|lo|lo|o|o|o

o |o|lo|lo|o|o|ole

Streptomyces albogriseolus subsp.
Aragviensis

0-56 Je209c090l

3b®owdo 1 dm3gdweros 33¢930L 899900, HMyMO3 bOMOWo 1-sb Bsbl, dogsa®dm (1a/w
3Mb396&M5300m) dEr0ge ITNGMYMB39e 493w gbsl sbgbl Esherichia coli-ls s Bacillus subtilis
BM-9496300000905Dg (BMEOL IsNOHYMB30L Dmboll Loogs Fglsdsdobs -5,0 dd; 9,5 49),
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039AS 3'd3INB3020), bS5 I L2300

3905609000 65309005 Lozzergzo bBubsMoL 0,1 s 0,01p/¢ dmddggds 99 J03OMMOYb0DIGdDY,
396M0dm, 50060dbs om0 BMEOL ITMMP63go Bmbol 990gao LooEIdo (FozMMMO-
3960Bdms s 3Mb3gbEH®M30gd0L Tglsdsdols): 4,0 99; 7,0 33 s 2,0 80; 4,0 33); IgsMdOM
bbEo© dmgdggdl 3 3gMd030obL 1,0 a/ 30b6396¢®s3ool bubsto Staphylococcus aureus—bs o
Mycobacterium phlei-b6H©sbg (MR b30L DBmbol Loogs Fglsdsdobs 0,5 33 s 3,0 99),
b 1533093 GIuG-99BH0bMBoEgBHJool dodsmm, 39Mdme@ Mycobacterim phlei, Nocardiophsis
dassonvillei,Streptosporangium album, Elithrosporangium brasiliense, Streptomyces albogriseulus
subsp.Aragviensis 303500, gl 39600300 069OEHWEOs.

Josg®mUL 0,0013/cm blbs®ol 3mb3gbEMmagos o6 dmgdggdl 153393 Y39es BHYLE-Md09IEOL
24963006905y,

3b®odo 2 8mygzs60e0s 2,4 D-53060l 35G0wol+39Mx39dE0b gogargbs Ls33egz Ggbd-mdogd-
$90D9, O3 3bOOOELD BBL, 383w gdli®o 39600300 2,4 D-53060L BsM0ro 56 539bl
00M300016 M30LgAL SO OO 15331930 F03OMMMABOBIOL JoToMm.

©s13369%0:

1. 396d030@o dowsg®m (1a/aw 3mb3gbEHMoE00m) dwogH ©sdmGymb3ge 3o3egbsli sbgblL
Bacillus subtilis-Us o Esherichia coli-lb ©0@s-996300006905%9, Bozzgwgzo 3gMdogool 0,001
A/ 56 53wgblL L3330 F03MMMMYI60BIGOOL BOHOL STNMAMDIGE MZ30LYd.

2. 39000300 JowogMml 03039  3Mb3obGH®oE0s  Ggemadom  LLGe  dmJdggdl
Staphylococcus aureus—-bs o Mycobacterium phlei-6G@s%g, bmwwm bs33wgz0 odEHobmdo-
393900L 0O 56 gosBbos BOHOL sTNMAMB3geo dmJdggdol «bsto.

3. 396000300  doogmm 45033990 boGobboom  §o®Bmoygbl  LogMmmbals  bosayol
Dmy09M00 3036MMMR60BTol J0do®o (in vitro 3009).

4. 39000300 2.4-D 53060l Fo600+390539JBH0 o6 93gbl 1533930 BHILEG-MO09JBHJOOL
9005600 d0M 30O M30LgdL O 93MEMYOIOHO MZoBIHBOOLOM, B0sEIZOL T0IOMME -
24960%3900L dodsMm MLsgMMbm.

ECOLOGY

STUDY OF BIOCIDAL PROPERTIES OF SOME HERBICIDES

IVETA KUPREISHVILI*, ZAUR LOMTATIDZE**
"Sokhumi State University, “Institute of Botany of Ilia State University

ABSTRACT. It was studied the bactericidal and actinomycidal properties of herbicides: Milagro and 2,4
D-amine salt on some bacteria and actinomycetes.It was established that 2,4 D-amine salt does not show
any inhibitory effect on the research actinomycetes and bacteria, while Milagro has only bactericidal
properties.

KEYWORDS: Herbicides, Actinomytes, Bacterias,Milagro, 2,4 D Amine salt
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. 5.00b90d9,6.00035603H90560,6.0m8¢05d9,b.bmdslirM0dg,a.0o69w0s.bmgwol  dgmE@bgmdol

J030D305 s F9M9aML o339 MdoEolo, 2009, 93.5- 18.

. LKhatiashvili,Z.Lomtatidze.,Mikroorganizms of Alluvial-carbonate and Grano-brovn soils of east

Georgia.Bull.Georg.Acad.Sci,2018,N°2, pp.133-136

. Z.Lomtatidze,I.Gorozia, I.Buliskeria., Peculavites of Distribution of Oligocarbophilic and Humus

Miniralizing Mikroorganizms in Alkal soils of Georgia. Bull.Georg.Acad. Sci,2010,v.N°26b, pp141-
144.

. B.Mm00500009;6.300305. F036:Md0MEMY00L 330030 56599MmM3zq dgmmgdo. 2018 §. §.43.3-

54, Lb-b 9EgdBHO®DMEO BOBELIOMDY3S.
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d530LBISN SN30L 606RSFUBI 35BI6IS I 35BOL X030
,,JOV00II20L 3MHRML LLESHOLS LS &(M3SHBN0)
IV SA20L 353QI6S &S0BMLBISML 303-(MBL2MEHSUBI

3RS ‘V3&ILINAT*, BSIS L2M3MSANII**

BeabeyGols bsbyerdpogzer «9boggmbodgcdo
00l 16039MLoEIEHOL dmEHsbozol 0blGOEH™MEO

SBLAGSIBN: JgLffogemogros yogolggMo ool Boswaaby 358969000 35Bob (x0do ,Gdsfomgeo®)
3mMEml bbsbsMoms s GHM3sBoo Fgfadzeol gogagbs MoBmLggmmBo do3Mmm®masbobdms bmyo-
960000 BoHBoMEMY0MHo X¥3MRoL MomEgbmdMog 87850a9bmdsHy. ©oagboos, HMA Bgfodzems
330l HoBMlygOhmdo dozhmmmasbobims Loghom ©s 3IW3gMwo BoBoMEL®AOTMGHo XaIBOL
50096MdM03 8985009896Mdsl. HoBMBIHMU do3OHMmBEM™M580 BBOYds mdobsbEgdo s doMogds
296033970 domgdodomMo GMsblgm®mTsgogdols sgdogmds.

153356401 LOGI3IBD: 3sBo, BFsfomgero, §8do, Bs3g30, CR1,HOBMLGINM, JogMMBEMGS,
30BoMEWMA0TIHO XFMRB0, b0sIRo G030 yogolygho

90360HMmM5609900 60530 J080bstg domdmdo®mo 3MMEgLYdOL 5dEH03MmdOL gOHM-9MO
9603369 m3560  3083mb696¢3)05. F03MMMEOYT0BTJI0L FgoM  2BBMOE0WwgdMwo  BHEMBLGME-
do300L 3OMEMJBHYO0 30 3603369 M3s6 Aoz bsl sbEYBL 3oBol bogmzogmgdsls, botolbby s
000g0d0vM oboliosmgdgbyg. s85Lmb (36MdOE0s, M bosIROL JOIOMBWMOS (2,4) dseHy©
93036005695 2oMm5dml B0DB03YMH-Jodo® s 08 sgMmJodow® J0ggdgdHg, MMIgEoE O™ S
OM bMOE0gwEgds 39bsbgddo. 5J9wsb gsdmBobstg bggbo 33930l J0BIBL HomBmaowygbos
39239U0935 b0soRoL 03OMBEOMMHSA0 F0ZOMMMB0DIGOOL (39¢399I0 X AMBIOOL Ob BHromg-
BmdM030 (330090900, HMIgerog LBsgsMmavMmm 0fj393L 35Bol Fgfodzws Bmyogmmo dbsdjodo-

39(3g000.

33eg30L Mmd09dB9d0 ©d FgommEgdo: 565oBolmM3z0L 603)dgdo s0gdm 0dbs  sEIMbogwgm
Lodo®Mmzggarml  g4sgobxgo GHodolb 6ossgo (94s80MHo s A93MWGMMIdIo, 39MHdm@ doliby
245096900 3965b0); 35B0L ¥0doL ,,HJsfomgE0“ HOBMLFIOHML J0ZOMPEMEMs; BsJ0d03oEH9d0-
0mOEML blbs®obs s GHM3sBol 3MI3egdlo; Bosspaol 60dMJol smgds bmGEogEEIdMm©s
30639030l {gbom [1]. 309gddo olLsBOZMYPIM©s b0ssRol BHgbosbmds (Jozmmmeysbobdgdols
0m96mdsl 1 a6 dIMs B0osyHY 29059b65M0dgd0m) s pH. F03MMMMY60DIGdOL Homey-
Bmdol s0MoEbgobsmzol 30949bgdom boswsaol B0dMIgdol smmdomo gsbbaggdols Igommeb [1].
24580Mgmz30@0 3030MmMmO60DIGO0L 3MEE035300Lsm30L 2odmygbgdycro odbs 9909y L3390
3699d0:

e 9330: 06390963 JO0 26 /. FsboEmeo-20:, K2HPO4- 0.2:, MgS04-0.2; NaCl 0.2, K2SOs-

0.1; CaCO3-5.059560-15,0; 3036:0m062560H3980b L3 E035300 39d3gModw®s 25°C [2]
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d530L3BI0 SO30L 60SLS3BI 353I6d5 I 35HBOL X030 ,,SISVOAMINNL 3(IHLML bLESEHOLS LS SM35HBOD) IV S0 ..

e B53930 969g: 0baM909bEJd0 36 /ew. NaNO3-2 ,KoHPO4 -1; MgSO4*7H20-0,5; g0 3mBo-20g;
0500-209; FeSO4* H20-335¢0 [3]
e CR1: 0636900963900 a6 /ew. KNOs-1; K2HPO4 -0,5 ; MgSO4-0,5; NaCl-0,5 ; CaCO3-19;FeSO4 -
3350005 bobsdgdgo -20:, spo00-20; [4]
B0@M0xg035GHMMJO0L[5],0dE0bMT0EgEHIO0L  AsTMboymes© 3049bgdom bEHM0gbE 93960l
Mgl IBMM3-393FMb0SE sg9ML.

332930L 8909900 dem3g8mmos gbMHogro 1

4530L3960 GH030L 605l (608wTol 50gd0L QYOO -508MLOErge LodsMmzgm, dmembolol
993095M960) 3030:REMM5T0 BoBoMEMPOMO XAIRBIOOL MoMIbMdM030 89850996 MdOL
330939080 dmMHEML blbs®oms s GHM3sBom ©sdMdsggdols Ggogys©

gbMogo 1
60505390 60330 3030 go30Lg396M0 3030 go30Lg396M0
35Bob HoBMLG O 953060
(Bgfs3errero)
pH 7.1 6.93
396056md> 30% 20%
B0DBOMEMYOMGO 5m©gbmds® | 3GMmEgbG Mo | Mom©gbmdsd | 3Omi3gbdmmo
Xd089%0 flowo fogwo
Lo3OHMGBOGHJO0 28571428 13,5% 1125000000 60.4%
303600330 Lm3mgdo 11428571 5.4% 35000000 1.87%
59JBHobmdogg®Hgdo 428571 0,21% 10000000 0,53%
530QMEOGIOHO 2571428 1,2% 55000000 2,95%
05JB9M0gdo
Bo@®0x8035GHMMId0 74285714 35,1 % 87500000 4.69%
50060g035¢MM9d0 85741285 40.5% 400000000 21,4%
sBm@GHIsxzg0dloMgdegdo 8571428 4% 150000000 8%
9036MHMmdms LygO DM 211598425 1862500000
M50M@gbMds

33¢930L 3909900l sBoewobo g30839690L, GMT  3sBolL dMOEML bLlbstoms s FHM3sBom
053353900l 89009390, 9339069 F30MHIYdS 115330930 B0sIRTO TOIOMMMYbOBIMS Logho™
M50 bmds; Jomo MHobzo, 9fs03w0l 899390, ©s300s 211598425-3¢g, 35906 HmgLsg 9539
030b 45806 bossado dsmo Mrom©gbmds omzgerol 1862500000 gMHomgryenl; 89(33¢000 (3900394100
RBODOMWMYOYOHO XFMBOL MomIbmdMm030 89d50y0bemdsa, 390dme 35Bol dgfsdzwrols 99g-
2490 HOBMLRIOHMIo 99030609005 LE3OMBOEJOOL MomeEgbmds 60,4 -sb 13.5%-3¢y, sdEHobmdo-
3939%0L 0,53-6- 0,21%-0¢g; 980 mEo@E«IOHo dod@gH0gdol-2,95-sb 1,2%-0¢], sDm@Gdogod-
LoMg0go F03OMMMY60BAYOOL-8.0-6 4,0%-0g , begrm asHBOHEOWos LMmzmgdol MomEgbmds
1,87-c09b 5,4%-800g, bo@®oxz0353mMmgdol -4,69s0 -35,1%-0g; 59mbogozsdm®mgdol 214-sb
40,5%¢09.
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bo33e93 6050300 F03MMMMABODBIGOOL (350390 FOBOMEMPONHO KABJIOL MroMY-
Bmd®030 (3300 gdgd0 (330056 Bossydo o Togh 9s8mf3gmeo domdodonMo Mgod30gdoL

90800bsMgMmdol 0bEH9blogMmdgdl, 39MdM, LodHMBOEHJO0, HMIgdoE Yodo® bosydo FoMdmo-
2960b9b 036:MMMY0BIMS 3031930530 EMI0bIBEJOL, 350l HODMbEGgOMP0, dolo 89fsd3wols
39009350, Fom0 H5mEabmds FqLsdhbgze F9d;30M90E0s, FgEgao  dgdE0MgdmEos d3gbs-
90 @ (363900 65dMYdOL BHOBLBMOTS300L 0bEHIBLOZMDSE ;0030 MMM LemIMmgdob,
Bo@m0x8035GHMMIIOL s $9MboR03sGHMMYdOL BmMmIMZegds, YsdoMo Bossymsb TgsMgdom,
9m{dmdl L30MEMO EMOOWOL, BoBM07035300Ls s sdMB0B03ZsE00L 3MM3gLGOOL Yoo ovy-
9oL, BLoE M6 bAoMo Bzl Bossaol sHBMEHOL 330 FMMTGOOL 39639, LEdMEPMME
6050306 06EIbLOMMo© 2odmoymas BabToMmdool s SBMEHOL MmJlogdo - oBHIMLEGIHMU
0639bLomMo ©sddodmMgdegdo [3].

©sls336g00:

1. 35%ol dgfsdzams dmGmML blbs®0oms s GHm3sBom, 33ols ol GoBmlBgO™mdo
903600mMmM560Hms M50 bmdsl.HOBMBGIMMT0 LogMdbmdws 89930609dE0s
303600560 LogH MM Mom@bmds.

2. 350l HoBMLEBgOH™To 999300909905 LESOMBOEHIOOL S JIBOOWOH
B0@M0x5035GHMMJIOL 5 59MbOGO3IGHMMIOOL Mrom©bMds,Ma3 dmfImMdL
©9603H®0g53035300L s 53Mb0gG03o300L 3OHMEILYdOL Ao9dEH0IMIdL boswagydo.

3. 4930LBIM(Y5806M0) 3030l 6050 sBMEHB>x30JL0MIOWGdOL MoMm©IBMds Momgdol
MOHXRGO 50905305 00539 G030l b0s@ogby 35996930 35Bol x0do ,,MHdsfomgerols”
H0BMLRgOML sDMETsx30dB0MOIE0 F03OMMMYBOBIGdOL MoiEbal.

MICROBIOLOGY

VINE VARIETY CULTIVATED ON BROWN-TYPE SOIL, THE
INFLUENCE OF "RKATSITELI" BORDEAUX SOLUTION AND TOPAZ
POISONING ON THE MICROFLORA OF THE RHIZOME

*B.UGREKHELIDZE, * Z.LOMTATIDZE

“Sokhumi State University
*[lia University Institute of Botany

ABSTRACT: The study investigates the impact of spraying Bordeaux mixture and Topaz on the quantitative
composition of various physiological groups of microorganisms in the rhizosphere of the grapevine cultivar
“Rkatsiteli”, cultivated on brown soil. It was determined that spraying alters the overall and group-specific
quantitative composition of microorganisms in the rhizosphere. Dominant microbial populations emerge in
the rhizosphere microflora, accompanied by an increase in the activity of specific biochemical
transformations.

KEYWORDS: vine, Rkatsiteli, Chapek, CR1, rhizosphere, microflora, physiological group, soil type brown
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1. %b.com3msm0dy, b. 30@05. 303OHMBOMEMA00L 3320930l Msbs3gMHM3g Igmmgd0.2018 §. LL-
b 9094 GHO™bME0 dodommg3s

2. 4.050995830¢00, 3.80v935830¢0. mMH56e0 sDMEHOL J0obgMowobsiool 3Gmaglido
9mbsfoerg Bmy0gMmMo 50Mmbogo3sGH™MMO 303OHMMMAB0BIGIOL 493M3IEgds 3MEMEOL
bgmdoL0s539-94mdM 5ol 3odol Bossado. 5. 803OMBOMEIMA0S s doMmEJJbmemyos,
2009,®.Ne1,23.75-80

3. Soil Microbiology, Ekology and Biochemestry. Third Edition. Editor Eldor A.Paul,2007,
Amsterdam, Boston.et.al. Academic Press is in imprint of Elsevir

4. Z.Lomtatidze, T.Shiukashvili, K.Mamulashvili, N.Ramishvili. The Microflora of Kvemo
(Kazbegi) Mountain, Forest and Valley Soils. Bull.of The Georgian Acad. of Sciences, 2007, 166,
Ne3, p.p- 588-590
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OFSHNL LOBMBSRMIBSN30D SBEN XIX 1LSI3IBOL 50-70-056
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(0156 3M3M2033020

05030l dms OHMlmsz9¢ol bobgerdfogm MbogzgLo@g@o
gan.gmlds: otar.gogolishvili@bsu.edu.ge

SOLAGSIB(): XIX Lomzmbob 50-05b fiergddo sFs0s X6 303 Mbdsergmol 0339Mool FdsGmZgEmdols
9398 oygm. 36505, 0839600 356MbTEIdEMBOL Y39es BMMTS 5gE0MO oyge.

mbdsgrgmols 396mbIEgdEMBolL OO B3@MbMds 1s6bB0Tsmol Mbgboglimdsls 3533060 YdMES.
»36D0ds00l 3memo@ozol Jobg30m 53500l Imbsbrgmds Lsghmem Fgligdoom 03sMMYPIM®S. SF56M530

md39eglo EMHMOEH sOLYdMEO 0s30LBEYIOL Logswmagm FaMmGowo bsgrdzwosbsw yormdds.
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THE PROBLEM OF UNITY OF GEORGIANS AND PUBLIC
OPINION OF ADJARA IN THE 50-70S OF THE XIX CENTURY

OTAR GOGOLISHVILI
e-mail: otar.gogolishvili@bsu.edu.ge

Batumi Shota Rustaveli State University

ABSTRACT: In the 50s of the XIX century Adjara was still under the rule of the Ottoman Empire. Obviously,
the all forms of the Empire legislation were active.

The complete domination of the Ottoman legislation was connected with the supremacy of Tanzimat.
According to the Tanzimat policy the population of Adjara was governed by the common rules. The miserable
point of freedom existing in Adjara since the ancient times was thoroughly abolished. In spite of the resistance
of the people the local nobles assisted the Turkish to lead their policy in the first half of the XIX century.
Giorgi Kazbegi denoted: “All the further taxes were established in the same way, though, the Turkish
government, as if having forgotten the Words of Tanzimat, now have remembered, that “all the subordinates
are obliged to pay the taxes according to the general rule” and “the state is the owner of all land”.

KEYWORDS: Adjara, Ottoman Empire, Tazimat
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PSYCHOLOGY

FROM THE HISTORY OF SCIENTIFIC RESEARCH ON
TEACHING AND DEVELOPMENT PROBLEMS
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Doctor of Psychological Sciences,
Emeritus Professor of Batumi Shota Rustaveli State University

ABSTRACT. The paper presents a comparative analysis of the views of D. Uznadze and L. Vygotsky on the
issues of teaching and development. For more clarity, ]. Piaget's view, which is different in many ways, is also
discussed. The author argues that Uznadze and Vygotsky independently formed essentially identical and
correct views on teaching and development. It is shown here that in fact, almost all opinions, key concepts
and provisions, which are considered to be the cornerstone of Vygotsky's views, are compactly given in
Uznadze's works. According to the author, the views of Uznadze and Vygotsky are so complementary and
close to each other that it is appropriate to talk about the unified, orderly view of Uznadze-Vygotsky about
the problem of the relationship between teaching and development.

KEWORDS: learning, development, stages of development, hidden abilities, current level of development
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SELF-EDUCATION AND ITS POSSIBILITIES
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Doctor of pedagogic sciences, professor

ABSTRACT: Self-education is one of the main components of the education process. It is a difficult, long
and contradictory process and it involves self-ordering and perfection by a person. Only an educated,
conscious and morally perfect person is capable of self-education. Its content is mainly determined by the
social conditions in which a person has to live. The nature of self-education depends greatly on the inner
nature of the person himself, his activity, willpower, level of upbringing, consciousness and other factors. The
success of each person in personal and public life greatly depends on its strength.

The possibilities of self-education are endless. It is scientifically proven that a person has the greatest
potential for self-improvement, but he uses only 10% of this potential.

KEYWORDS: education, self-education, self-esteem, work on oneself, self-improvement, activity,
willpower, goal, motive, work.
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HISTORY OF FOREST COVER

A BRIEF OVERVIEW OF THE HISTORICAL DEVELOPMENT OF
THE FLORA AND VEGETATION OF AJARA IN CONNECTION
WITH THE GEOLOGICAL PAST OF THE CAUCASUS

VANO PAPUNIDZE
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Batumi Shota Rustaveli State University

ABSTRACT: The article discusses the structure of vegetation cover of Ajara and its changes throughout the
geological history of the territory of the region, from the Carboniferous (coal) period of the Paleozoic era to
the present day. The available rich paleo-geographical and paleo-botanical sources have been used.

KEYWORDS: mountain forests, vegetation, flora of Adjara, geology

This chapter of the discussion of the book uses David Manjavidze’s work “Relict Forests of Ajara and
Their Economic Importance” (published in Russian, “Metsniereba” publishing, Tbilisi, 1982) and Revaz
Kvachakidze’s work “History of the Vegetation of Georgia” (“Metsniereba” publishing, Tbilisi, 2002). In
the mentioned reviewing works the structure and change of the Georgian vegetation have been
considered throughout the geological history of the territory of the country from the Carbon period of
the Paleozoic to this day. The available paleogeographical and paleobotanical sources have also been
used.

In order to study the history of the flora and vegetation of Ajara, it is necessary to become familiar
with the geological past of Ajara itself, as well as the entire Caucasus and some other neighboring regions.

The Caucasus is a mountainous country with rather varied natural conditions. Its natural boundaries
are: to the west the Black Sea and the Azov Sea coasts, to the east - the Caspian Sea, to the north - the
Kuma—-Manych depression, and the southern border is conventionally taken to be the former USSR
border with Turkey and Iran. the Russian Plain stretches north from the Caucasus; to the west - the
Black Sea and further the belt of the Mediterranean countries that have great impact on the Black Sea
littoral of the Caucasus; to the south are the highlands of Western Asia (Anatolian, Armenian, Iranian),
influencing the Transcaucasian Highlands; east of the Caucasus, across the Caspian Sea, are the deserts
of Central Asia, which left “their mark on the landscapes of the Kurinsk Depression, eastern Ciscaucasia,
basin of the middle Aras river” (N. A. Gvozdetski, 1954, p. 5).

The Caucasus is usually divided into two parts: North Caucasus and Transcaucasia. However, due to
a great natural diversity, B. F. Dobrinin (1948) considers it reasonable to divide it into the following large
regions: Greater Caucasus, Ciscaucasia, plains of Transcaucasia, Lesser Caucasus, South Caucasus
(Armenian) volcanic highlands. N. A. Gvozdetsky (1954), F. N. Milkov and N. A. Gvozdetsky (1962)
distinguish the following main orographic areas: Ciscaucasia; Greater Caucasus; Colchis Lowland and

Kura Depression (including Kura-Aras Lowland); Transcaucasian Highlands (including not only the
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Caucasian part of the Armenian volcanic highlands, called by V.F. Dobrynin “South Caucasian
highlands”, but also the system of its marginal folded chains). Along with these areas, N.A. Grozdetsky
(1954) identifies the Talysha Mountains with the Lenkoran Lowland as a separate geographical region,
at the same time, the Kalish Mountains are viewed as one of the segments of the crooked chains of the
Iranian part of the Armenian Highlands.

The geological development of the Caucasus has a long and complex history. The work of many
researchers is devoted to this issue: A. N. Javakhishvili (1926, 1947), B. F. Dobrinin (1948), N. A.
Grozdetsky (1954, 1958, 1963), F. N. Milkov and N. A. Grozdetsky (1962), L. I. Maruashvili (1952), K. N.
Kaffengolz (1959), V. V. Belousov (1938, 1939), V. E. Hain (1949), V. E. Hain and L. N. Leontyev (1950),
A. E. Krivolutsky (1961), groups of authors (Geology of Georgian SSR, 1964), V. P. Rengarten, P. D.
Gambkrelidze (1949), A. I. Janelidze , G. S. Dzotsenidze (1964), K. E. Gabunia, I. V. Kacharava and many
others.

It is assumed that by the end of the Triassic period there was a general uplift of the country and
drainage of the territory. The marine regime was preserved in those places where the deeply sagging
parts of geosynclines developed. At the beginning of the Jurassic, the subsidence of the country and
transgression of the sea began again, but some parts of Ciscaucasia, the inner part of the Transcaucasian
Highlands and the Rioni-Kura depression remained unflooded. Subsequently, elevations arose in
geosyncline basins, and at the end of the Jurassic period significant uplifts occurred, causing sea
regression in a number of places (N. A. Grozdetsky, 1954).

The first records of young terrestrial plants in the present territory of Georgia belong to the
Carboniferous (coal) period of the Paleozoic Era (360-290 million years ago). Researchers have
discovered many representatives of the oldest plants of the Earth in the Paleozoic sediments of Georgia,
in particular, Lepidodendrons (family — Lepidodendraceae), Sigillaria (family — Sigillariaceae), Calamites
(Calamitaceae), Seed ferns (family — Lyginopteris), Cordites (family- Cordaitaceae), etc. (Shatilova,
Ramishvili, 1990). Some of these plants (Lepidodendrons, Sigillaria, Calamites) reached a height of 50 m.
Most of the mentioned ancient plants, as is known, disappeared from the face of the earth in the
Paleozoic era (some of them gave rise to later plants).

In the Paleozoic era and the Jurassic period of the Mesozoic era (200-137 million years ago), as is
known from paleogeographical sources, the present territory of Georgia was covered by the sea. Only
ancient massifs were raised from the water (Dzirula, Khrami, Loki) and other separate islands.

In the Jurassic era, a great shift occurred in the development of plants on earth; cycads and other
gymnosperms took a dominant position. The flora, as noted by V.L. Komarov (1961), became more
diverse and differed sharply from the vegetation of the Carboniferous period. Fossil flora of the Jurassic
system has been discovered in many regions of Eurasia, including the Caucasus. To this and the Early
Cretaceous flora is devoted the special monograph by A. F. Vakhrameev (1964). First information about
the Early Jurassic flora of the Caucasus are presented in the works by A. F. Lesnikova (1915) and A. N.
Krishtafovich (A. D. Stopnevich, A. N. Krishtafovich, 1917), according to the materials collected in the
basins of the rivers Kuban and Baksan.

Later, new collections of plant residues from the North Caucasus were processed by V. A.
Vakhrameev and R. A. Vasina (1959), V. A. Vakhrameev and V. A. Krasilov (1961). Among this flora,

the following representatives were found: ferns, cycads, Ginkgoaceae, conifers, etc.
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In the Paleozoic and early Mesozoic eras (Triassic and Jurassic periods), as paleobotanical materials
confirm, the vegetation ( flora, plant cover) on the entire land of the Earth was quite uniform, the above-
mentioned ancient plants actually spread to all parts of the earth. Regional differentiation of vegetation
began relatively late and was associated with the formation of the Earth's land area.

As it is known, in the Mesozoic era (also for a long time in the Cenozoic era) on our planet, from
Mexico to the northern China, the Mediterranean Sea was stretched - Tethys, which separated the
northern land from the southern continents. In this regard, scholars think that the development of
ancient flora on the land of the north and south was practically independent, different from each other
(there are exceptions, such as the flora of East Asia and some others).

According to the paleobotanical materials, during the Triassic and Jurassic periods of the Mesozoic
Era (145-137 million years ago), a fairly homogeneous tropical flora was spread over the northern
landmass (northwards of the Tethys ocean). Later, when this flora differentiated (in the Tertiary of the
Cenozoic Era), it gave rise to the Holarctic (Phytogeographic region of the Holarctic - according to the
present-day phytogeographical regions) subtropical evergreen, deciduous, and conifer floras.

Middle Jurassic floras were discovered in Georgia, Azerbaijan and Dagestan. in Georgia, the first
plant remains from Tkvarcheli were identified by A. S. Siuord (1907) in the amount of 10 forms. Later,
V.D. Prinada (1933) processed and identified 31 forms. Further study of Tkvarcheli plant remains was
carried out by G. V. Delle (1959, 1960), who identified 50 forms (out of which 21 forms had already been
known from the list of V. D. Prinada). Ts. . Svanidze (1960), as a result of processing the remains of
fossil plants of foliated shales and the Okriba coal-bearing formation, established a rich composition of
the Middle Jurassic flora, in which the most richly represented are: ferns, cycadophytes and conifers.
Similar to the flora of Western Georgia, but poorer in composition, was also discovered in Azerbaijan. A
complete list of this flora, dating back to the Middle Jurassic, is published in G. V. Delle’s work (1962).
The Georgian geologists discovered in Racha (Western Georgia) plant remains of the Upper Jurassic flora.
The collected materials are still in the process of procession (V. A. Vakhrameev, 1964).

Until the end of the Cretaceous period, (70-67 million years ago), the small-sized islands (including
Caucasian and Anti-Caucasian predecessors) in the Tethys Sea, on the site of today's territory of Georgia,
were still covered with rich tropical vegetation, which is confirmed by relevant paleobotanical materials.
At the end of the Cretaceous period, an arid zone was formed in Eurasia (part of Europe and Asia, central
China), under the influence of which the vegetation cover of the islands of the Tethys Sea has changed
significantly. Tree-like ferns, benetite-like and other ancient plants gave way (many of them became
extinct); instead, representatives of taxodiums (family — 7axodiaceae) and conifers (order — Coniferales)
gradually strengthened their positions. At the end of the Cretaceous period, great changes took place in
the plant world of the Earth in general, which is associated with the widespread settlement of
angiosperms - Magnolias, Eucalyptus, representatives of laurels, cedar, oak and others (Shatilova,
Ramishvili, 1990).

It is known that in the Cretaceous era, the country began to submerge again. in the Middle
Cretaceous era, there was an island on the site of the current Greater Caucasus Range; the same islands
existed in the southern part of what is now Transcaucasia and Western Asia. A. N. Javakhishvili notes
the existence of two seas - the North European type and the Mediterranean, which were separated from

each other by the Imereti and Trialeti ridges. N. A. Gvozdetsky considers that the Upper Cretaceous
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transgression covered almost the entire area of the Caucasus with the exception of individual rocky
islands, while the Dzirula uplift remained an island throughout the Upper Cretaceous era.

Cretaceous remains of vegetation were discovered in various regions of Transcaucasia. In western
Georgia, I. V. Palibin (1940) and P. A. Mchedlishvili (1949) processed the remains of the Lower
Cretaceous flora of the Upper Albian age and identified 4 species of cycadophytes and conifers. In the
vicinity of the village of Upper Agjakend (Azerbaijan), V. A. Vakhrameev (1952) discovered Lower
Cretaceous remains and identified: among Filices — 6 species, Caytoniales — 1 species, Cycadophyta — 2
species, Coniferales — 2 species. In Daralagez (Armenia), N. N. Yakovlev found fossil remains, which
were processed by 1. V. Palibin (1930). among the remains in the marls near the village of Aush were
found: Sequoia reichenbachii Heer., Brachyphyllum araxanum I Pal Sd. N., Araucaria sp.,
Protodammara angusta I. Pal. Sp. N., PLatanus velenovskyna Krasser.

Making a general overview of the described species, 1. V. Palibin comes to the following conclusion
“Finding a flora dominated by a mixture of coniferous and deciduous species, similar to Central European
(Czechoslovakian) species, gives reason to bring this flora closer to the flora that was widespread in
Central Europe in the Lower Cenomanian time, and the presence of the closest analogues of this flora in
southeastern Transcaucasia is an indication that the same Cretaceous flora at that time spread not only
to the east to the southern Urals, but also extended to the southeast almost to the borders of Persia. The
nearest localities with remains of Cretaceous dicotyledons lie within the regions of the Far East” (p. 132).
After 5 years, upon the publication of this work, the work was resumed in the river Aush-chai valley
and four times more material was collected than in 1928 and 1929. I. V. Palibin published the results of
the development of materials in his work in 1937 (1937-a).

I.V. Palibin finds great similarity of this flora with the Cenomanian flora of Czechoslovakia, described
by Czech geobotanists (Velenovsky, Viniklar, 1931). Of the species of the Ayush flora, 15 species are
common to the Czechoslovak flora: Araucariopsis cretacea Vel Et Vin., Widdringtonites Reichii (Ett.),
Pinus guenstedtii Heer, Sequoia reichenbachii Heer, Mirica zenkeri (Ett.), psaudoginkgo bohemica Vel
Et Vin., proteophyllum saportanum Vel., Proteophyllum laminarium Vel., Platanus cunei folia Bronn.,
Platanus cuneiformis Krass., Cocculus extinctus Vel, Cassia melanophylla Vel, Cassia atavia Vel,
Eucalyptus geinitzii Heer Aralia daphnophyllus Vel.

I.V. Palibin also finds similarities between the Ayush flora and the Upper Cretaceous flora described
by A.V. Yarmolenko (1935) from Central Asia. In the conclusion of his work, I. V. Palibin (1937-a)
remarks: “There is no doubt that the available materials on the flora of Daralagez are the basis for the
history of the development of the flora of Middle-earth, and in particular the life of the Caucasus in the
Upper Cretaceous.” (p. 176). in 1940 A.L. Takhtadzhyan (1944) collected additional material on the
Upper Cretaceous flora of Ayush in the same area. Among the remains was an imprint of a fern leaf
which was described by the author as Gleichenia shapaparenkoi Takht. sp. n. According to A.L.
Takhtadzhyan, the Gleichenia was not the only xerophyte of the Upper Cretaceous flora of Ausha; other
xerophytic plants also grew with it, as was pointed out at one time by I. V. Palibin (1937). the flora of
Ayush and the Perutian layers of Czechoslovakia in paleobotanical literature is interpreted as
Cenomanian, however, P. A. Mchedlishvili (1961) considers it more correct to attribute it to the Upper
Albian.

In the Cretaceous era, as in the Jurassic, Mesozoic tectonic movements took place on the

Transcaucasian Highlands, which are associated with underwater volcanic eruptions and the formation
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of effusive and tophaceous sediments (F. N. Milkov and N. A. Gvizdetski, 1962). Underwater outpourings
continued into the Paleogene, so marine sediments of this period are predominantly volcanic in nature.
V.V. Belousov, based on an analysis of the facies of the Upper Jurassic, Cretaceous and Paleogene deposits
of the Greater Caucasus, concludes that throughout the first stage of the Meso-Cenozoic history of the
Caucasus, the development of the relief went in the direction of a general lowering of the surface of the
country, the expansion of the sea at the expense of the land. And from the beginning of the second stage,
the development of the relief went in the opposite direction, there was a general rise in the surface of
the country and a progressive increase in land mass. According to D.V. Nalivkin (1933), “over a colossal
period of time, starting from the Middle Devonian and ending with the Oligocene, Transcaucasia was a
sea basin, covered with numerous islands, sometimes coral, sometimes volcanic. At the end of the
Oligocene, powerful folding processes begin, quickly turning southern Transcaucasia into a high
mountainous country, formerly part of the central Mediterranean uplift. This uplift fenced off the open
ocean, located to the south of it, from the closed salty Sarmatian Sea, washing its northern foothills.”

In the Julfa area on the slopes of the Dari-dag mountains (in the valley of the Aras river) in 1923, V.
V. Bogachev discovered fossil remains, among which he noticed prints of a fan-leaved palm (V.V.
Bogachev, 1933). In the same area in 1934, V.V. Bogachev, and later K.N. Paffengolts, collected rich
paleobotanical material, which was processed by 1.V. Palibin (1947) and the following species were
identified as part of the flora: 1) Pteris oeningensis Ung., 2) Blechnum Braunii Ett., 3) Podocarpus
eocenica Ung., 4) Panicum miocenicum Ett., 5) Sabal haeringiona Heer., 6) Myrica hakeaefolia Sap., 7)
Zelcova araxina Palib., 8) Cinnamomum scheuchzeri Heer., 9) Cinnamomum sezannense Wat., 10)
Cinnamomum polymorphum Heer., 11) Cinnamomum rossmaesleri Heer., 12) Cinnamomum
lanceolatum Ung., 13) Eugenia bogatschevi Palib., 14) Pisonia eocenica Ett., 15) Banisteria haeringiana
Ett., 16) Leucothoe protogaea Schimper., 17) Aralia cordifolia Sap., 18) Ziziphus Ungeri Heer.

I.V. Palibin notes that in this composition “lower Oligocene species predominate, but some of the
described forms have more ancient character, bringing this flora closer to the Eocene types of floras" (p.
21).

In the early and middle Tertiary period of the Cenozoic Era (Paleocene and Eocene epochs; 67-40
million years ago), on the site of today's territory of Georgia there was still a sea (part of the Tethys Sea,
the so-called " Maikopian Sea"), in which the oblong island of Caucasus was already formed. At the
beginning of the Oligocene (40-25 million years ago), a large Anticaucasia island appeared in the
Maikopian Sea, between which the sea, the so-called "Transcaucasia Strait" was located (Maruashvili,
1981). Paleographers (Maruashvili et al.) believe that in the Oligocene on the Caucasus and Anti-
Caucasus islands, a fairly fragmented medium-mountain terrain was already formed (hills, plateaus; their
height reached 1000-1500 m above sea level).

In the Paleocene, the Caucasus was a part of the broad biogeographic region of the Mediterranean
Sea. The warm water of the sea and, under its influence, the warm and moist air ensured the presence of
mostly evergreen subtropical type of vegetation. The composition was still dominated by seed ferns,
conifers (mostly representatives of pines — Pinaceae), palms, magnolias, etc. (Shatilova, Ramishvili, 1990).

The Eocene, as is known, was characterized by the warmest air of the Tertiary period. According to
paleobotanical data (Uznadze, 1967, etc.), evergreen thermomesophilic subtropical (according to some
scientists - tropical) forests were developed on the Caucasian islands during this era, which mainly

included Palmaceae, Myrtaceae, Lauraceae, Magnoliaceae, Taxodiaceae, etc. According to the latest
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paleobotanical researches (Panova et al., 1984; Avakov, 1989, et al.), the composition of the Eocene flora
of Georgia, in addition to the mentioned plants, also included quite a rich representation of gymnosperms
and angiosperms, namely: families — Pinaceae - Picea, Pinus, Cedrus; Juglandaceae; Salicaceae — salix,
Populus; Betulaceae — Betula subpubescens, Alnus; Fagaceae — Fagus, Quercus; Ulmaceae; Platanaceae,
etc.

The Eocene flora is relatively well studied and is represented by a large number of localities in the
southwest and middle part of the USSR, "of which the Ukrainian and Kazakh complexes are especially
rich and give an idea of the diversity and richness of the Poltava flora" (V. I. Baranov, 1959, p. 97). V. L
Baranov further notes (p. 98) that “the Eocene flora of Europe, widespread in the archipelago of the
Mediterranean Eocene Sea, is the most typical tropical flora of all that existed here. It presents, right up
to Kyiv, the vegetation of tropical mangroves in the form of the remains of halophytic fern Chrysodium
lanzeanum and palm Nipa burtinii, highly probable remains of Rhizophora, modern species of which (R.
mucronate and R. mangle) form mangroves of the tropics of the Old and New Worlds; these typical
tropical forms are accompanied by a number of evergreen laurel (Cinnnamomum, Laurus, Oreodaphne),
miter and unmistakable proteinaceae, the appearance of which was observed also in the chalk (in
Transcaucasia).”

In the Caucasus, many Eocene remains have not yet been discovered and therefore our information
about the Eocene flora is very limited, but it can still be assumed that the flora of that time, common on
the islands washed by the warm sea, was tropical like the European one. The Oligocene flora for the
Caucasus is relatively well studied. Interesting remains of fossil flora of the Oligocene were discovered
in the valley of the Sumgait River (Azerbaijan) by a Swedish geologist Sjogren during the geological
expedition in 1885 and 1889. These materials related to the Maykop formation were processed by
paleobotanist I. Felix (1894). Later, in the same places where Sjogren collected samples, I. V. Palibin
collected new material, while A.V. Yarmolenko (1941), based on a new collection and published
materials, critically revised the composition of the flora of the Maykop Formation and introduced some
amendments (see our work, 1967). He excluded several systematic groups from the list of Felix and
included newly described species. In addition, from the lower part of the Maykop Formation, I.V. Palibin
describes Pinus protoepitnius Palib, P. maikopiae Palibin and Cinnamomum polymorphum (Al Br.) Hr.
And for the Dusheti region (Eastern Georgia) from the Lower Alogocene deposits the following are
indicated: Myrica lignitum Ung., M. banksiaefolia Ung. and Cassia hyperborean Ung.

If we compare the list of Maykop flora with the list given by I.V. Palibin for the Lower Oligocene
deposits in the Zhilfi area, we receive relatively similar data. But the entire flora of Darridag (near Zhilfi)
is more tropical in nature. At the same time, the flora of the Maykop deposits has a somewhat more
moderate appearance and, probably, is Middle Oligocene or, in extreme cases, Upper Oligocene (A.V.
Yarmolenko, 1941).

The results of processing the materials were published in the work of G. M. Kasimova (1952), who
believes that the Maykop flora represents a certain type of evergreen forest. Rich pollen-spore flora
(consisting of 725 pollen grains and 30 spore ferns) was discovered by A. A. Chiguryaeva (1951) from
deposits of the Maykop Formation on the left bank of the Terek River (Maykop). In the spore-pollen
complex, a large number of coniferous pollens and a variety of deciduous pollens were found. A. A.
Chiguriaeva assumed that the vegetation of that period was not homogeneous, but in general it was

subtropical in nature.
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As can be seen from the above materials, the Paleogene flora in various regions of the Caucasus (on
the islands) was mainly tropical, but at the end of the Paleogene it was mostly subtropical in nature and
in the flora, along with evergreens, there were also deciduous species. according to E.D. Zaklinskaya
(1953), the period of deposition of the Olga formation (upper Maykop) can be considered the beginning
of a turning point in the history of the struggle between tropical and temperate deciduous floras
advancing from the east.

In the Neogene, the uplift and expansion of the geoanticlines of the Caucasus continued. This uplift
was accompanied by the deflection of foothill and intermountain depressions, but still, in general, the
uplift prevailed and it spread from the meridial axis of the isthmus towards the Black and Caspian seas.
Subsequently, uplifts led to the closure of the Greater Caucasus landmass with the Transcaucasian
landmass (N.A. Gvozdetsky, 1954, 1962).

In the Oligocene (40-25 million years ago), the movement of the geosyncline intensified, which,
according to the researches of paleographers, gave rise to the formation of the Caucasus and Anti-
Caucasus fold systems. As a result of the significant deterioration (cooling) of the air, the so-called
"Turgai" flora was gradually formed on the basis of the Arcto-Tertiary (the so-called "Poltava") flora,
representatives of which were spread on the Caucasus and Anti-Caucasus islands. The migration of
species of the Turgai flora to the south (including the Caucasus) especially intensified at the end of the
Oligocene and in the Miocene, what was facilitated by air changes (cooling) in southern latitudes as well.

The main core of Turgai flora consisted of deciduous and coniferous species. Scientists believe that
new species were formed from these species (including in Georgia) through gradual change (evolution),
which, together with local ancient species, created the ancient mesophilic forest flora. A. Grossheim
(1948) calls it "Mediterranean-Turgai flora". These flora species later gave rise to many modern species
known today as Tertiary relicts: Rhododendron ponticum, Rhododendron smirnowii, Rhododendron
ungernii, Laurocerasus officinalis, Taxus baccata, Laurus nobilis, Buxus colchica, Epigaea gaultherioides,
Prerocarya pterocarpan, Zelkova carpinifolia, Acer velutinum, Castanea sativa, Juglans regia, Quercus
pontica, Betula medwedewii, etc.

To clarify the history of the flora and vegetation of the Caucasus, the study of Neogene, in particular,
Miocene fossil flora is of great importance.

In the Miocene (25-10 million years ago), the Caucasus Island (now known as "laphetida") and the
Anti-Caucasus Peninsula grew significantly. In this era, the entire Caucasus was included in the common
tropical zone of the Earth, which was much wider than today (it is explained mainly by the greater
intensity of heat transfer from the south to the north in that era; Maruashvili, 1981).

According to the paleobotanical data (Palibin, Uznadze, F. Mchedlishvili, Chelidze, Shatilova and
Ramishvili, etc,), in the Miocene, the flora and vegetation of Georgia was rich and varied. In the lower
and middle Miocene fossils, ancient plants have been found (genera, some species have also been
established) — Tsuga, Sequoia, Libocedrus, Ficus, Laurus, Cinnamomum, Myrica, Liquidambar, Magnolia,
Camellia, etc. Deciduous plants were also found among them - Platanus, Quercus, Castanea, Salix,
Carpinus, Acer, etc. The genetic spectrum of Miocene plants of Georgia is wide (mainly - Mediterranean,
East Asian, North American elements). The ecological spectrum is quite wide (hemixerophilic woody
plants, mesophilic evergreen and deciduous plants, heat-loving evergreen and deciduous plants,
temperate deciduous plants). According to the scholars (Uznadze, Tsagareli, 1979, etc.), who analyzed

the Miocene flora (the so-called "Goderdzi Flora"), in this era, subtropical flora dominated in Georgia,
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relatively less (17%) was moderately warm weather and temperate weather (15%) flora. In the Miocene,
species of conifers of the genera - Tsuga, Cedrus, Abies, Picea, Pinus and others were widespread in
Georgia. Some scholars (Shatilova, Ramishvili, 1990) consider that at the end of the Miocene (10 million
years ago), together with the Miocene species of fir, a modern species - the Caucasian or Nordmann fir
(Abies nordmanniana)- was growing in Georgia.

The Miocene is usually divided into three sections: lower, middle and upper Miocene.

In the upper Miocene, the so-called "Sarmatian Age" (15-10 million years ago), as paleographers
(Maruashvili, 1981, and others) believe, great orogenic movements took place in the Caucasus, which
resulted in a significant expansion of the land area and a sharp elevation of the mountains. In the
Sarmatian period, the Caucasus was connected by land to the Anticaucasia peninsula (through the rise
of the Dzirula massif), as a result, the Transcaucasian Strait ceased to exist and it was divided into two
bays of the Sarmatian Sea - Colchis and Albania. At that time, the Caucasus and Anti-Caucasus were
already high, steep mountain systems divided by deep valleys. A mountainous terrain was also formed
in the axial belt of the Caucasus. At the same time, in the southern part of the Caucasus, the Transcaucasia
plateau was created as a result of intense volcanic activity (volcanogenic sediments - "Goderdzi cluster"
are related to the same period).

the Upper Miocene (Sarmatian) flora is especially richly represented in the Caucasus. The following
authors dedicated their works to this flora: I. V. Palibin (1933, 1934, 1939), M. D. Uznadze (1950, 1955),
E. N. Kara-Murza (1957), E. F. Kutuzkina (1964) and a number of other works and geological reports.
On the territories of Georgia, the Sarmatian layers are widely distributed. Fossil flora was discovered in
these layers: in Abkhazia (Barmishi, Kvezani, Patara-Khutsa); Samegrelo (Chkhorotsku, Potskho, Eki);
Guria (Ormeti, Zedaubani, Meia, Tkhinvali, Shroma, Supsa); South-Ossetia (Java); Kartli (Kareli,
Mtskheta); Kakheti (Norio, Patardzeuli, Ujarma, Satskhenisi, Udabno, Akhalbulakhi, Martkopi) and
other places. M.D. Uznadze (1955, 1965), based on his definitions and the definitions of other
researchers, gives a complete list of fossil plants of the Sarmatian flora of Georgia, of which 46 species
were found in the lower Sarmatian, on average - 72 and in the upper - 20 species. Common species for
all 3 horizons are: Pinus Sp., Sequoia langsdorfii Heer., Phragmites oeningensis A. Br., Typhna latissima
A. Br., Salix varians Goepp., Fagus orientalis Lipsk., Castanea atavia Ung., Laurus primigenia Ung.,
Cinnamomum scheuchzeri Heer, Acer trilobatum A. Br. and several oaks.

L. T. Chelidze (1965) studied the fossil flora of Vale (Akhaltsikhe region, Eastern Georgia) and
identified 61 species, belonging, in addition to 4 species, to dicotyledonous trees and shrubs. Nine (9)
species of fossil plants were first discovered in the Caucasus: Adiantum reniforme Sap. Et Marion.,
Populus attenuate A. Br., Sobus aucaparia L., Rosa pimpinellifolia L., Sophora sarmatica pim., Colutea
orientalis Mill., Zizyphus tiliaefolia Heer, Paliurus spina-christii Mill,, Hedera maschetica sp. n.

Among woody plants, the dominant position is occupied by representatives of the Legitinosae family.
Most plants are represented by heat-loving tree species of dry habitats, but along with this, mesophilic
species also grew here. L. T. Chelidze believes that in terms of genetic composition and ecological type,
the Vale flora is close to the Upper Sarmatian flora of Armenia (I. V. Palibin 1939, A. A. Gabrielyan,
1964) and considers it as Upper Sarmatian. In her opinion, the flora of Kisatba and Goderdzi occupies a
higher stratigraphic position in the middle parts of the Goderdzi formation and therefore it is younger

than the Upper Sarmatian flora of Vale.
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Analysis of the Sarmatian flora of Georgia and the entire Caucasus shows that deciduous species
predominated in the flora; however, in the direction from north to south, the number of evergreen and
subtropical species increases markedly. In addition, a partial decrease in heat-loving plants is noticeable
from the lower Sarmatian to the upper. This flora has similarities not only with the flora of neighboring
countries of Asia Minor and the Caucasus, but also with the flora of territories far from Georgia, as, for
example, with the Sarmatian flora of Hungary, described by G. Andreansky (1959). Modern analogues
of fossil species of the Sarmatian flora of Georgia currently grows: in temperate latitudes, subtropics, and
partly in the tropics.

In the Upper Miocene (Maeotic Age), the sea significantly reduced its size and the Caucasus by this
time ceased to be an island. The Maeotic Sea, according to N. I. Andrusov (1926) and A. D. Arkhangelsky
(1932), united the Black Sea with the Caspian Sea along the Minachesk route. A. A. Grossheim and V. L.
Palibin (A. A. Grossheim, 1936) published a list of the following fossil plants from separate materials of
the Petroleum Geological Exploration Institute, discovered in the Maeotic strata (at the base of the strata
and among them) in Guria in the valley of the Shtistskali River, tributary to the Supsa river:
Rhododendron ponticum L., Selaginela (helveticaO, Acer trilobatum Stev., Sapinduc falcifolius (A.
Br.)Heer., Phragmites oeningensis Heer., Fagus orientalis Lipsk. Zelcova crenata Spach., Castanea atavia
Ung., Salix daphnoides L., S. varians Goepp., Sequoia langsdorfii Br., Libocedrus salicornioides Sng.,
Taxus grandis Krdns.

From this list A. A. Grossheim draws attention to the beeches, Pontic rhododendron and Zelkova and
notes that “here, for the first time, plants are found that still grow in the Caucasus, and grow at the same
time in the same places where their fossil remains were found." A. A. Grossheim published this article
in 1936, when the Sarmatian flora was poorly studied. Later M.D. Uznadze (1955) discovered beech,
rhododendron and other representatives of modern species in Sarmat. At present, no one can claim to
have fully studied the Miocene fossil flora, but still, based on existing materials, it can be assumed that
in the Sarmatian century, many representatives of modern flora or species close to it grew on the territory
of Georgia.

The Pliocene was of great importance in the formation of modern vegetation.

The Pliocene (10-1 million years ago) represents a very difficult period in the history of the vegetation
cover of Georgia.

According to the data of paleogeographers, the orographic picture of Georgia in the lower and middle
Pliocene (10-1 million years ago) remained basically the same as it was formed at the end of the Miocene.
Significant changes occurred only in the Upper Pliocene (4-1 million years ago). In this age, the processes
of formation of the land relief of Georgia were mostly completed, in particular, the Caucasus and Ajara-
Trialeti fold systems were formed, the vertical banding of the climate was also clearly defined. At the
end of the middle and upper Pliocene (5-3 million years ago), when the entire planet experienced drastic
changes in natural conditions (cooling), the weather in Georgia has also changed significantly - heat and
humidity have decreased, the tropical-subtropical climate of previous periods gradually changed to
moderate climate. It is significant that in the upper Pliocene, the weather of western and eastern Georgia
was already significantly different from each other, which, first of all, was due to the uneven influence
of the warm and humid air of the Black Sea (in general, the Atlantic).

In the Black Sea countries, the lower stage (Pontic era) of the Pliocene is represented by Pontic
deposits. At this time the Caucasus and Transcaucasia were connected into one land and had the shape
of a peninsula, pressing north of the vast landmass of Western Asia and Iran. The Pontic basin was a
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huge internal slightly salty lake-sea, not connected to the ocean. In this respect, it resembled the modern
Caspian Sea (Andrusov, 1917). Since the end of the Middle Pliocene, the Black Sea and Caspian basins
have been separated, therefore, N.I. Andrusov gives different schemes of facies stages for these basins.
For the Black Sea region, after the Pontic stage, he identified: Cimmerian stage, Kuyalnitsky stage and
Chaud layers. And for the Caspian region he identified: Akchagil, Apsheron and Baku stages. Later, the
Gurian horizon was identified for the Black Sea basin, which is stratigraphically located between the
Kuyalnik and Chaudin deposits. This horizon is known in Georgia and on the Kerch Peninsula (A. G.
Eberzin, 1940, 1941; K. I. Chochieva, 1965).

In Cimmerian times, the area occupied by the sea continued to shrink, but the territory of Guria and
the adjacent part of Ajara continued to be covered with water. By the end of the Kuyalnik age, a further
decrease in the basin occurs; the sea remains only within Guria and partially in the Kobuleti region
(Geology of the USSR, 1964).

In the Pliocene, major changes occurred in the composition of the flora in Georgia, which, in turn,
fundamentally changed the Miocene structure of the vegetation cover.

Asia Minor and west-Asian xerophytes and hemixerophytes firmly established themselves in the
relatively dry territory of Georgia (mainly in the lower belt of the mountains of Eastern Georgia, on the
southern exposure slopes). They gradually narrowed down the local (mainly created from species of
ancient Mediterranean and boreal origin) hemi-xerophilous sclerophyll and coniferous forests. In the
second half of the Pliocene, the aforementioned immigrated and native xerophytes laid the foundation
for the tertiary xerophilic and hemixerophilic forests of Georgia, with — Pistacia mutica, Celtis caucasica,
Pyrus salicifolia, Juniperus foetidissima, J. policarpos. The Pliocene area of these forests expanded
dramatically later (at the end of the Pliocene and in the Pleistocene), when the arid regions of eastern
Georgia were formed (primarily, lori plateau and Kvemo Kartli valley).

In the lower and middle Pliocene (10-4 million years ago) the species immigrated to Georgia
(generally in the Caucasus) made some changes in the structural organization of the vegetation, but
substantial changes had not yet been made. Paleobotanical studies (Grossheim, 1936,1948; Palibin, 1936;
Kolakovski, 1961, 1964, 1973; N. Mchedlishvili, 1963, 1984; Uznadze, 1965; Chochieva, 1965, 1980, 1985;
Mamatsashvili, 1975; Shatilova, Ramishvili, 1990, etc.) determined that a large number of heat-loving
evergreen plants were still growing in Georgia in the lower and middle Pliocene, namely — palm
(Chamerops), ficus, laurel, laurophyllum, Camphor tree, Magnolias, Liquidambar, Guria oak, Aralia,
Cesalpinia, Camellia, Myrica, Mahonia, Caria, Pterocaria, Photinia, Sophora, Sterculia, etc.; among
coniferous plants, there were species from the genera - fir, spruce, pine, ginkgo, hemlock, cedar,
libocedrus, sequoia, metasequoia, cryptomeria, cunninghamia, taxodium, thuja and others; from genera
of modern deciduous plants we could find - chestnut, oak, beech, linden, hornbeam, alder, oak, elm,
birch, hazel, hemlock, lime, plane, maple, poplar, willow, etc.

In the Upper Pliocene (4-1 million years ago), as mentioned above, the mountains rose significantly
and the climate changed (cooled). As a result of this, a large part of young heat-loving plants on the
territory of Georgia became extinct. According to scientists' research (Palibin, 1936; Ratiani, 1959;
Uznadze, 1965; Shatilova, Ramishvili, 1990, etc.), at the end of the Pliocene in Georgia (mainly in
Colchis), species that have disappeared for today (or were preserved outside of Georgia) from the
following genera were still growing - Sequoia, Metasequoia, Cryptomeria, Cedar, Libocedrus, Taxodium,
Tsuga, Cunninghamia, Thuja, Magnolia, Liquidambar, Caria, Mahonia, Horse Chestnut, Oak, Camphor
Tree, plane, Robinia. In some areas of Eastern Georgia (Kakheti, in the western part of Eastern Georgia),
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sequoia, taxodium, cedar and some other old species were still widespread, which, according to some
scientists (Palibin, 1936; Uznadze, 1965; etc.), even created forests.

In the Upper Pliocene, on the mountains of Western Georgia (Colchis), the vertical zoning of the
vegetation cover was already well defined, which is significantly closer to the modern one. In the lower
part of the mountain, on the relatively dry slopes of the southern exposure, there was an oak forest
created by Quercus cerries (Kolakovsky, 1952; Ratiani, 1959). The beech forest was widespread in the
middle belt of the mountain (Kara-Murza, 1941; Ratiani, 1959; Chochieva, 1965, etc.). The upper
(partially middle) belt of the mountain was dominated by coniferous forests - fir, spruce, spruce-fir and
hemlock forests. According to the paleobotanists (Kara-Murza, Kolakovsky, Ratiani, Chochieva,
Uznadze, etc.), the coniferous forests of Colchis were distinguished by their rich composition in the
Upper Pliocene. Forest vegetation with the edification of ancient forest species (sequoia, taxodium, tsuga,
etc.) reached a fairly wide spread. In addition to the Caucasian fir (Abies nordmanniana), other species
of fir participated in the creation of fir forests — Abies alba, A.cephalonica, etc. Several species also
participated in the creation of spruce forests — Picea orientalis (modern species), P.schrenkiana, P.minor,
etc. Tsuga (hemlock) forests were also made up of several species — Tsuga canadensis, T.europaea,
T diversifolia, etc. In the lower belt of the Colchis mountains, along the sea coast, from Anapa to
Bichvinta, from the middle of the Pliocene, there was a pine forest, created with the modern Colchis
species — Bichvinta Pine (Pinus pithyusa) (Palibin, 1938). According to the study conducted by A.
Kolakovsky (1964), in the basin of the Kodori River, a representative of Ginkgo (Ginkgo) has been
spreading since the middle of the Pliocene (the analysis of the grain of pollen reveals that it is very close
to modern Ginkgo biloba). At the end of the Pliocene, the coniferous, deciduous and coniferous-
deciduous forests of Colchis contained representatives of practically all genera, which are found in the
modern flora of Colchis (beech, oak, chestnut, zelkova, hop-hornbeam, hornbeam, linden, ash, elm,
birch, wingnut, alder, etc.), there are quite a lot of modern species among them — Abies nordmanniana,
Picea orientalis, Pinus pithyusa, Castanea sativa, Juglans regia, Ostrya carpinifolia, Zelkova carpinifolia,
Alnus glutinosa, Ilex colchica, Hedera colchica, Staphylea colchica, Laurocerasus officinalis,
Rhododendron ponticum, Rh. Ungernii, etc.

Pleistocene (the last 1 million years; according to some scientists, the duration of this period is 1.8-2
million years) is one of the most difficult periods in the history of the vegetation cover of Georgia.

The land of Georgia was finally formed in the Pleistocene. According to paleographic data
(Maruashvili, 1981), in the Lower Pleistocene, Caucasus and Anti-Caucasus significantly increased (by
several hundreds of meters). At that time, the Black Sea was still deep in the area of today's Colchis
lowland (the Black Sea bay). The Caspian Sea also entered the west of today's Mingechauri (to Bozdagh
hill chain of Ganji). Later (Middle and Upper Pleistocene, Holocene) the land of Georgia gradually
expanded and changed to some extent: the areas of Colchis and Albania were filled with river and lake
deposits, as a result, the intermountain valley (Colchis lowland, Iveria plateau) was formed. About
400,000 years ago, the Likhi Range rose, which dramatically weakened the influence of the western
(oceanic) air/climate on the territory of eastern Georgia; Alazani Depression, Yagluja Plateau, lava
plateaus of South Georgia, etc. were created (Maruashvili, 1964, 1971, 1981).

At the beginning of the Pleistocene (Lower Pleistocene, the so-called "Chauda"), we can find quite
rich paleobotanical material about the plants in Georgia (Palibin, 1931, 1931; Kara-Murza, 1941;
Chochieva, 1965, 1985, etc.). Based on their analysis, it is established that conifers were represented in
great diversity in the flora of Georgia at that time, namely, the representatives of the families —
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Taxodiaceae and Cupressaceae. Species from the following genera were widespread: Athrotaxus,
Cryptomeria, Cunninghamia, Sequoia, Metasequoia, Sequoiadendron, Taxodium, Libocedrus, Cupressus,
Chamaecyparis, Juniperus. Nuts were also widespread, from the following genera — Juglans, Carya,
Pterocarya, etc.

Most of the above-mentioned plants disappeared in Georgia at the beginning of the Pleistocene. The
ancient species of fir (Abies) and spruce (Picea) have also disappeared in the flora of Georgia. The cedar
(Cedrus) disappeared, the phytocenosis role of Caria/hickory (Carya) decreased significantly. These
plants, as well as representatives of subtropical evergreen plants (genera) that had disappeared in Georgia
earlier (in the Pliocene), are now quite widely distributed in North America, East Asia and other
subregions of the Holarctic floristic region (Campbell, 1926; Ilyinsky, 1937; Alyokhin et. al., 1961, etc.),
where the climate (heat, humidity) is not much different from the climate of Western Georgia (Colchis).
In this regard, we believe that the extinction of the mentioned plants (genera) in Colchis was caused not
so much (and directly) by the cooling of the air, as by strong competition from younger, better-adapted
species to the changed environment. They globally narrowed and finally expelled the vast majority of
Pliocene plants from Georgia (including Colchis), where they were not allowed to return naturally.
Today, many of their related species are acclimatized in the botanical gardens of Colchis, where they
feel well, grow normally and reproduce by seeds. However, they cannot compete with local forest
edifiers - chestnut, beech, hornbeam and others (in phytocenoses).

In the Pliocene deposits of Western Georgia, “on the basis of the fauna, deposits of the Meotic, Pontic,
Cimmerian, Kualnitsky and Gurian stages are easily visible, which in turn are divided into separate
horizons" (Geology of the USSR, 1964, p. 321). The rich Pliocene flora was found in these deposits in
Abkhazia, Guria, Ajara and other regions. The fossil flora of various layers of the Pontic sediments of
Abkhazia was described by P. A. Mchedlishvili (1954-b, c), I. Sh. Ramishvili (1961, 1965), A. A.
Kolakovsky (1962), etc. From the list of plants given by P. A. Mchedlishvili it is clear that elements of
the tropical and subtropical type appear in the flora of the Upper Pontus, which is explained by climate
change towards gradual warming from the lower to the upper Pontus. A. A. Kulakovsky (1962), based
on an analysis of the Pitsunda Pontic flora, states the abundance of ferns in the flora - representatives of
typically tropical and subtropical families. “This wealth of fern-shaped Pontic floras of Colchis is
extremely characteristic and it is successively preserved in the flora of Cimmerian times that succeed
them” (A. A. Kolakovsky, 1962, p. 48). Interesting is the fossil flora described on the territory of
Abkhazia, in the Dubba region by A. A. Kolakovsky (1956-a), in the Meore Atara (Kodori) region by A.
A. Kolakovsky (1951-1964), and N. K. Ratiani (1962), in the Sokhumi region and Gumista by N. K.
Ratiani (1959, 1960), etc. Of these floras, the Kodori (Meore Atara) lower Pliocene flora is of greatest
interest in terms of the richness and composition of species, paleo-botanical research of which was
carried out by employees of the Sukhumi Botanical Garden led by A. A. Kolakovsky from 1951 to 1961.
The results of processing the materials were published by A. A. Kolakovsky, first in parts in the works
of the Sukhumi Botanical Garden (1955-1961), and then in a consolidated monographic work (A. A.
Kolakovsky, 1964). In this summarizing general work, the author used about 2500 samples from the
collected collection, numbering more than 10,500 samples. A description of 180 species is given, of which
90 are new omnes. For all reliably identified species, the author gives 9 main groups of refugial-
geographical elements and to clarify the role of one or another element in the composition of the Kodori
flora, gives the percentage of species by groups:

Conditionally pantropical element (subtropical) - 5%
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Indo-Malay (mostly subtropical) - 9,8%

Macaronesian (subtropical forest element) - 5%

East Asian (mainly mountainous warm-temperate element) - 32%

Conditionally Mediterranean Upper (includes Colchian-Gyrcan) - 13,1%

North American (predominantly Atlantic) - 15,6%

Mediterranean (predominantly xerophytized) - 11%

Palaearctic (temperate) - 2,5%

Cosmopolitan (wetland forms of predominantly warm-temperate and temperate climates) — 6%

As can be seen from these data, one of the characteristic features of the flora is the significant
participation in it of the East Asian refugial-geographical element.

A. A. Kolakovsky distributes the Kodori flora according to ecological groups in the following order:

1. Elements of humid subtropical forest floras - 29.5% (evergreen trees, shrubs - 28 species, deciduous
trees and shrubs - 5 species, ferns - 3, water plants - 2 species).

2. Elements of moisture-temperate forest floras - 52.i% (evergreen trees, shrubs - 18 species,
deciduous trees and shrubs - 51 species, ferns - 1, grasses - 1 species).

3. Subxerophytic heat-temperate elements of forest floras - 10,4% (evergreen trees, shrubs - 6,
deciduous trees and shrubs — 8 species).

4. Flements of temperate forest floras - 7,2% (evergreen trees, shrubs - 28 species, wetland plants - 5
species).

Thus, the Kodori flora is mainly represented by humid subtropical and warm-temperate species. At
the same time, evergreen trees and shrubs make up 85% of the humid subtropical forest flora, while the
warm-temperate flora is dominated by deciduous species.

In conclusion of his work, A. A. Kulakovsky (1964) notes that in Pontic times there were probably
no such sharp cold spells, which could cause dramatic changes in the composition of flora and vegetation.
this assumption is confirmed by the works of R. Civulescu (1960; 1961) for the Pont of Romania.

The fossil flora of the Goderdzi Pass is of great interest. The Goderdzi pass (height - 2023 m above sea
level) is located on the Arsiani ridge (territory of Ajara — south-western part of Georgia), being a
watershed between the basins of the Acharistskali River (a tributary of the Chorokhi, which flows into
the Black Sea) and the basin of the Kvabliani River (a tributary of the Mtkvari flowing into the Caspian
Sea). On both sides of the ridge, in the territory of the Khulo and Adigeni regions, numerous plant-
remains of fossil flora were discovered, buried by lava flows and ash from volcanic products. The first
collections of these remains were made back in the seventies and eighties of the last century, but their
study began much later by P.Z. Vinogradov-Nikitin and I.V. Palibin. In 1912-1914 I. V. Palibin
conducted special research and collected rich material. I. V. Palibin published the results of processing
the materials in the form of preliminary reports in 1914 and 1922, and complete data - in 1937. Based on
leaf imprints, he identified 74 species of fossil plants:

FILICES Dryopteris meyeri Palib. Comb. Nov.
Hymenophyllum fominiiPalib. sp. nov. Dryopteris stiriaca Palib. Comb. Nov.
Woodwartia orientalis Sw. TYPHACEAE

Pteris blechnoides Heer Typha latissimi A. Br.

Pteris crenata O. Web. CYPERACEAE

Pteris oeningensis Ung. Cyperacites canaliculatus Heer

Pteris reflexa Palib. Sp. nov.
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GRAMINEAE BETULACEAE
Phragmites oeningensis A. Br. Betula caudata Geopp.
Arundo goeppertii Heer FAGACEAE

PALMAE CORYPHEAE
Sabal haeringiana (Ung.) Heer sp.
Sabal major Heer
SALICACEAE

Populus balsamoides Goepp.
Populus mutabilis Heer

Populus latior A. Br.

Salix elongate O. Web.

Salix varians Goepp.

Salix macrophylla Heer
ULMACEA

Celtis elongate — Palib. Sp. n.
ANONACEAE

Anona dsundzeana Palib. sp. n.
MAGNOLIACEAE
Magnolia euxina Palib. sp. n.
Magnolia ovata Palib. sp. n.
LAURACEAE

Oreodaphne heeri Gand.
Cinnamomum acuminatum Palib. sp. n.
Cinnamomum scheuchzeri Heer
Cinnamomum lanceolatum Heer
Cinnamomum polymorphum A. Br.
Persea lalages schimper

Persea indica Spr. Pliocenica Laur.
Apollonias barbusana Engl.
Laurus primigenia Ung.

Laurus guriae Palib. sp. n.
MYRICACEA

Myrica laevigata Sap.

Myrica studeri Heer

Myrica hakeaefolia Sap.
JUGLANDACEAE

Hicoria adjarica Palib. sp. n.
Carya bilinica Ung.

Juglans attica Ung.

Juglans acuminate A. Br.
CORYLACEAE

Carpinus pyramidalis Heer

Castanea atavia Ung.

Fagus orientalis Lipsky

Fagus feroniae Ung.

Quercus elaena Suug.

Quercus conf. iberica Stev.
HAMAMELIDACEAE
Parrotia fagifolia Heer
ROSACEAE

Prunus laurocerasus L.
LEGUMINOSAE
Dolichites maximus Ung.
Cassia phaseolites Ung.
Sophora europaea Ung.
AQUIFOLIACEAE
Ilex falsani Sap. Et Mar.
ACERACEAE

Acer integrilobum O. Web.
SAPINDACEAE
Sapindus graecus Ung.
Sapindus falcifolius A. Br.
Sapindus heliconius Ung.
Sapindus ungeri Ett.
RHAMNACEAE
Rhamnus gaudini Heer
Rhamnus decheni O. Web.
Rhamnus rectinervis Heer
Sageretia caucasica Palib. sp. n.
THYMELEACEAE
Pimelia adjarica Palib. sp. n.
MYRTACEAE

Eugenia aizoon Ung.

Eugenia haeringiana Ung.
ERICACEAE

Leucothoe protogeae Schimper
MYRSINACEAE
Myrsine spathulata Palib. sp. n.
Myrsine centaurorum Ung.
Myrsine doryphore Ung.
PITTOSPORACEAE
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Sapotacites putterlickii Ett. Diospyros lotoides Ung.
EBENACEAE SCROPHULARIACEAE
Diospyros brachysepala A. Br. Paulownia caucasica Palib. sp. n.

From this composition of the flora, attention is drawn to the fact that mainly remains of broad-leaved
species are found here (mostly evergreen forest) among which there are many ferns and no traces of
coniferous plants, while among the fossil woods, coniferous wood was often found. I.V. Palibin divided
the above 74 species into three genetic categories:

1) Forms either very close to modern ones or identical to them (15 species — 20%): Preris
oeningensis Ung., Typha latissimi A. Br., Phragmites oeningensis A. Br., Arundo goepperti Heer, Salix
elongate O. Web., S. varians Goepp., S. macrophylla Heer, Populus latior A. Br., P. mutabilis Heer, P.
balsamoides Goepp., Betula caudata Goepp., Quercus conf. iberica Stev., Juglans acuminate A. Br., Fagus
orientalis Lipsky, Prunus lauro cerasus L.

2) Forms now not characteristic of the study area, with a center of origin on the Cretaceous and
Tertiary Angarid - Turgai flora of A. N. Kristofovich (25 species — 34%).

3) Forms now not characteristic of the study area with a center of origin on the Cretaceous and
Tertiary Gondvan — Poltava flora of A. N. Kristofovich (34 species — 46%).

I.V. Palibin believes that in general the flora of the Goderdzi Pass is mesophilic in nature, but along
with the mesophilic flora there are species of the continental type as well. There are ancient and almost
modern types of flora. "The character of this flora definitely indicates not only the existence of elements
of the island type, but also very many, characterizing the very humid climate of the country lying near
a large sea basin... There is no doubt that the flora of the Goderdzi Pass is a remnant of a flora associated
with some other region, and at the same time different from those which were known until now
throughout the Neogene Caucasus” (I. V. Palibin, 1937. p. 18). When comparing the flora of Goderdzi
with the flora of other regions, I. V. Palibin finds that most similar are the recent Lower Pliocene floras:
Cantal of central France, Esplugas ravine near Barcelona and Mexiti of the city of Lyon (France).

In 1944-1945 in the same Goderdzi region M. D. Uznadze collected new materials of the fossil flora
and published the results of the processed materials in two articles (1946, 1949), in which she, along with
the earlier known species, described the following new species as well: Cinnamomum elongatum nov.
sp., Hamamelis meschetiensis n. sp., Styrax parrotiaefolius u. sp., Tetracera georgica n. sp. and some other
species, which are not given in the works of I. V. Palibin.

I.A. Shilkina (1958) processed the Goderdzi fossil wood collection (collected by I. V. Palibin, A. L.
Takhtadzhyan and A. A. Yatsenko-Khmelevskii) and identified the following types: Podocarpaceae —
Podocarpus aff. Javanicus Merrill, Pinaceae — Pityoxylon goderdzicum sp. n., Piceoxylon piceoides sp.
n., Pinus sect. Cembra, Pinus sect, Paracembra; Lauraceae — Laurinium hufelandiodes (aff Hufélandia
caracasana KL. Et Karsten), L. cinnamomoides sp. 1., L. goderdzicum sp. n., Rosaceae — Rosaceoxylon
spiraeoides Schilkina; Fagaceae — Castanopsis sp. Fagus sp., Quercinium lithocarpoides sp. n.; Icacinaceae
— Citronella aff. Mucronate, Icacinoxylon citronelloides Schilkina, Icacinoxylon goderdzicum sp. n.;
Styracaceae — Styrax sp., Dryoxylou symplocoides sp.

The work of A.L. Takhtadzhyan (1963) is also devoted to the Goderdzi flora. Relatively recently, E.
A. Tsagareli (1975), on the right bank of the Dzindza River (in the area of the Goderdzi Pass) for the first
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time discovered among fossil plant sediments a representative of the genus Vitex-V. goderdzica Tsagareli
sp. n, which is close to the modern species V. negundo L. growing in East Asia.

Since 1939, the age of the Goderdzi flora has been controversial in our literature. I.V. Palibin, as noted
above, attributes this flora to the Pliocene. A. N. Krishtofovich (1939) considers it to be much more
ancient than the Pliocene and considers it Oligocene. K.N. Paffengoltz (1938) also assumes an Oligocene
age for the Goderdzi Pass. Against these objections, I.P. Palibin (1940) came up with a special article,
where he again confirmed the Pliocene age of the indicated flora. A.L. Takhtadzhyan and A.A.
Gabrielyan, when comparing volcanic strata and freshwater deposits of Armenia (1948), give the
Goderdzi flora the lower or Middle Pliocene age, but they believed that it had retained many Miocene
relics in its composition. Later, K.N. Paffengolts (1959), looking at the Olicene deposits of the Lesser
Caucasus, again opposes the Pliocene age these deposits and indicates that the assignment of the
Oligocene volcanogenic strata of the central and some peripheral parts of the Lesser Caucasus to the
Pliocene seems to be mainly due to the incorrect identification of the fauna of the Pre-Erevan region.

In 1945 A. N. Krishtofovich in his review-article in Paleobotany writes: “We owe to I.V. Palibin a
description of the rich tuff flora of the Goderdzi Pass in Transcaucasia, which has a composition typical
of the Oligocene floras of Europe, although the author recognized it as Pliocene, which contradicts not
only the modest composition of the Pliocene flora of Transcaucasia, known from diatomite of Armenia
and Georgia (Quercus, Alnus, Acer, close to the modern species), but even more rich in Sarmatian flora
of the same Georgia" (A. N. Krishtofovich, 1959, p. 335). According to M. D. Uznadze (1946, 1949), the
Goderdzi flora, due to its subtropical nature, is close to some Oligocene and Lower Miocene flora of
Europe. “But Georgia’s more southern location makes us think that it could have developed even later.
It should also be noted that in the Sarmatian in Georgia there is a dominance of boreal younger elements,
which was not observed in the Goderdzi formation. This circumstance leads to the assumption that the
Goderdzi flora must be older than Sarmatian" (1949, p. 302). However, in a later work M.D. Uznadze
(1963, p. 337) changed this opinion and notes that the upper limit of the age of the Goderdzi flora is
limited to the upper Sarmatian, and the lower limit is carried out under the Sarmatian. Thus, the author
notes, “the age of the Goderdzi flora is placed within the Upper Miocene (Sarmatian stage).” She denies
the similarity of the Goderdzi flora with the flora of Cantalia described by L. Loran (1904-1905), on the
grounds that the latter lacks palm trees. We cannot agree with such a statement; the absence of palm
trees in the fossil flora of Cantalia, as P. A. Mchedlishvili (1954a) correctly notes, does not mean that
they could not grow there. The ecological type of flora fully allows palm trees to grow there, as L. Loran
himself spoke about in his work (1904-1905). The Goderdzi flora is also attributed to the Oligocene by
T. N. Baykovskaya (1950), who describes a palm tree in the Miocene deposits of Dagestan, and believes
that until now, palm trees from sediments younger than the Oligocene were not known in the USSR. P.
D. Gamkrelidze (1949), based on an analysis of the sediments of the Goderdzi formation, comes to the
conclusion that “the stratigraphic place of the Goderdzi formation is located between the lower Middle
Miocene and Upper Pliocene” (p. 244). N.I. Skhirtladze (1958, 1964) comes to almost the same
conclusion, who dates the Goderdzi formation “as a Sarmatian-Meotis, possibly part of the Pontus,
moreover, the Pontic age should be attributed to andesite-dacitic lavas, crowning the tophaceous units
of this formation" (N.I. Skhitrladze, 1964, p. 445).

G. M. Zaridze and N. F. Tatrishvili (1948) consider the Goderdzi flora to be Pliocene, based on the

discovery of an Upper Pliocene elephant tooth in the Tsalka lavas, which are synchronous with lavas of
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the Goderdzi formation. V.I. Baranov (1959) also considers the Goderdzi flora to be of Pliocene. L. T.
Chelidze (1965), when comparing the Sarmatian flora of the Vale-Akhaltsikhe region with the Goderdzi
flora, comes to the conclusion that the latter is younger than the Upper Sarmatian flora of Vale and
belongs to some segment of the Pliocene. P. A. Mchedlishvili (1949, 1954-a), criticizing the arguments
of A. N. Krishtofovich, M. D. Uznadze and other opponents of the Pliocene age of the Goderdzi flora,
convincingly proves that this flora is Pliocene and belongs to the Cimmerian stage. P. A. Mchedlishvili
(1954-a) and I. V. Baranov suggest that the equivalent of the Cimmerian flora of Western Georgia is the
Pliocene flora of the Volga-Kama region, studied by V. I. Baranov (1948).

To the east of the Goderdzi Pass, in the Akhaltskhe region (Southern Georgia) in the basin of the
Uraveli River (the right tributary of the Mtkvari River) there is Kisatibi, known by the deposits of
diatomite. One of the oldest researchers of this place where diatomite was born, P.Z. Vinogradov-Nikitin
(1913-a), drew attention to the remains of flora and fauna in the Kisatibi deposits. Among the remains
he noticed: oak, maple, alder, holly, laurel and zelkova. In 1927, V.V. Bogachev described fossil fish and
frog, and considered both fossils as Pliocene in age. Later, V.V. Bogachev (1938) collected plant remains
in the upper horizons of diatomite, among which he identified Osmunda, Carex, Ostrva, Zelcova crenata
Spach. Etc. The author believes that this flora is “completely close to the modern one.”

I.V. Palibin (1947) critically reviewed all available materials and gave the following list for the Kysatib

flora:
Osmunda strozzii Gand. Ulmus foliacea Gilib. fossils
Phragmites oeningensis A. Br. Zelkova carpinifolia Dipp. fossils
Typha latissimi Heer Nyssa disseminate Kirchh.
Quercus buchii O. Web. Acer pseudoplatanus L. fossils
Castanea castaneaefolia Knowlt Fraxinus excelsior L. fossils
Cunnamomum sp. Fagus orientalis Lipsky fossilis

From a geological standpoint, the question of the age of Kisatibi could no longer be considered
controversial. The Kisatibi deposits, according to our data, are contemporaneous with the Pliocene of
Goderdzi deposits” (I. V. Palibin, 1947). In this flora, attention is drawn to the fact that many of its species
are modern, now growing in the same places or in neighboring areas, mostly in Western Georgia. A.IL
Turutanova-Ketova (1933) studied plant remains in the diatomite strata on the left bank of the Zanga
River near the village of Nurnue (Armenia) and described two species: Phragmites communis Trinfus
fossilis (Gramineae) and Bolboschoenus armeniacus n. sp. (Gyperaceae). The author believes that both
diatoms and terrestrial plant remains can be considered Pliocene forms.

On the territory of Ajara, in the vicinity of the village of Kobuleti, from a paleobotanical collection
collected in clay-sandy rock of Middle Cimmerian age, P. A. Mchedlishvili (1949) identified the
following species from leaf imprints: Phragmites oeningensis Heer., Typha latissimi A. Br., Sabal
haeringiana Heer., S. Major Heer., Salix varians Heer, Populus mutabilis Heer., Magnolia ovalis Lesq.,
Cinnamomum polymorphum A. Br., C. rossmasleri Heer., Laurus lalages Ung., Persea princeps Heer.,
Myrica sp., Juglans acuminate Heer, Fagus orientalis Lipsky fossilis Palib., Castanea sativa Mill. (aut. C.

atavia Ung.), Quercus neriifolia Heer, Zelcova carpinifolia Pall, Acer tribolatum A. Br.



79

VANO PAPUNIDZE

As we can see, this flora is dominated by Poltava elements, close to the modern flora of the
Mediterranean region. Of particular interest to us is the fact that the Kobuleti fossil flora is close in all
respects to the flora of the Goderdzi Pass.

N.D. Mchedlishvili conducted research on the flora of the Cimmerian deposits of Abkhazia and Guria
(in the area of the city of Makharadze) based on the results of spore-pollen analysis, and, based on the
data obtained, in the territory of Western Transcaucasia in the Cimmerian century, distinguishes the
following plant groups: 1) dark coniferous forests, 2) deciduous forests, 3) evergreen forests, 4) swampy
forests, 5) riverine forests, 6) hygrophilous formations. The author believes that “the climate of the
Cimmerian Age for western Transcaucasia was subtropical, close to tropical, humid” (p. 168). The flora
of the Goderdzi Pass, in her opinion, shows almost complete identity with the Upper Pontic and
Cimmerian floras of Western Transcaucasia.

In the territory of Guria, not far from Ajara, in the vicinity of the railway station Natanebi, I.V.
Palibin and S.I. Ilyin discovered in the Chauda strata in 1930 plant remains, of which E.N. Kara-Murza
(1941) described 21 species:

Pine - eastern elm, Caucasian fir;

Sedges - coastal sedge;

Cereal - common reed;

Willow - goat willow, aspen;

Birch - white alder, common hop, common hornbeam, common hazel, tree-like hazel;

Beech - oriental beech, Gartvis oak;

Boxwood - common boxwood;

Ericaceae - rhododendron ponticus;

Hollies - common holly;

Ebony - Caucasian persimmon;

Aralae - common ivy, Colchis ivy;

Rosaceae - cherry laurel;

Maple - velvety maple.

All these plants are representatives of modern flora and are considered relics of the tertiary forests of
the Caucasus. Of particular interest is the presence in the fossil flora of Guria of maple velvety - a tertiary
relict of the Talysh forests. Apparently, in the Pliocene, the Colchis and Talysh flora had more common
species than at present.

Further work on the study of the Guria flora of the Chaudian era was carried out by K.N. Chochieva
(1959, 1965), 1.I. Shatilova (1963, 1967) and others — on the left bank of the river Chokhva, near the
village of Nagobilevi. They added new species to the above list. K.N. Chochieva suggests that in the
Upper Pliocene time vertical zoning was well expressed in Transcaucasia and several plant formations
can be distinguished; dark coniferous forests, broad-leaved forests (hemihygrophilic and
hemixerophilic), forests of hygrophilic formations and formations such as sedge bogs. Spore-pollen
analysis carried out by I. I. Shatilova (1963, 1967) also confirmed the existence of a zonal distribution of
vegetation in the Chaudian. She identifies the following plant groups: broad-leaved and riverine forests.
The main forest-forming species of coniferous forests, according to the author, was hemlock.

In Western Georgia (Colchis) in the Lower Pleistocene, according to the researchers named above,

forests with Caucasian fir (Abies nordmanniana) and Tsuga ( Tsuga diversifolia) edification prevailed. The
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beech forest was quite widespread as well (Fagus; in the end, it cannot be considered certain whether it
was a modern species of beech, the eastern beech — Fagus orientalis, or its ancestor — R. K.). Linden ( 77/ia)
were also widely distributed, among which, according to the scientists, there was a modern type of linden
(Tilia caucasica).

Eastern Georgia was dominated by forest vegetation in the Lower Pleistocene, while the tendency to
reduce the area of forests and expand the vegetation of open areas was clearly shown (Shatilova,
Ramishvili, 1990).

In the Upper Pleistocene, the structural changes of the vegetation cover of Georgia continued,
bringing it closer to the structure of the modern vegetation.

In Western Georgia (Colchis) in the Upper Pleistocene, according to paleobotanical materials, forest
vegetation prevailed, the vertical-zonal distribution of which was quite close to the modern one. In the
lower belt of the mountain and the Colchis lowland, broad-leaved forests dominated (oak, beech,
chestnut, linden, hornbeam, maple species, etc.). Locally, there were also pine forests (with edification
of Pinus pithyusa and Pinus sosnowskyi). The upper part of the mountain slopes (upper belts) was
covered with coniferous forests — fir (Abies nordmanniana), spruce (Picea orientalis), spruce-fir, pine
(pinus sosnowskyi).

In Eastern Georgia, in the Upper Pleistocene, the mountain slopes were still dominated by forest
vegetation, mainly broad-leaved forests (oak, beech, birch). A large area in the bar was covered by cold
forest-steppe and forestless vegetation (Tumajanov, Gogichaishvili, 1969).

In the Upper Pleistocene, the vegetation cover of Georgia expanded dramatically in areas of shrubs
(brushwood, hazel, etc.), swamp vegetation (mostly in western Georgia) and steppes (in eastern Georgia).

Upper Pliocene flora was also found in many areas of Eastern Transcaucasia. In the Little Shiraki

steppe, Z. L. Maiman (1932) found fossil flora, which, according to I. V. Palibin, contains the following

species:
Salix caprea L. Fagus orientalis Lipsky
Salix nigricans Sm. Zelcova crenata Spach.
Populus tremula L. Ligustrum vulgare L.
Ostyrya carpinifolia Scop. Prunus spinosa L.

All these species, except willow, as noted by A. A. Grossgeim (1936), are currently growing in the
Caucasus. A. N. Kudryavtsev (11932) and S. E. Alyaev found plant remains in the Akchagal deposits of
southern Kakheti, of which I.V. Palibin identified 14 species, later this list of species was replenished by
I. V. Palibin and T. S. Tsirina (1935) and I. V. Palibin (1935) according to the materials collected in the
Shiraki region. I. V. Palibin (1935) provides the following list for the Shiraki flora:

Dryopteris mediterranea Fomin (Dr. Pterocarya caucasica CAM
Paleacea Fom.) Zelcova crenata Spach.
Juglans regia L. Alnus glutinosa Gaert.
Blechnum spicatum Roth. A. subcordata CAM

Carex riparia Caut. Quercus sp.

Phragmites communis Trun. Morus andrussovii Palib.
Typha latifolia L. Prunus spinosa L.

Salix alba L. Laurocerasus officinalis L.

S. pentandra L. Viburnum opulus L.
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S. caprea L. V. orientale Palib.
Populus tremula L. Cornus mas L.
Fagus orientalis Lipsky Cotinus coggygria Scop.
Ostrya carpinifolia Scop. Cynanchum funebre Kusm.

Thus, the Akchagyl flora of the Shirak region is distinguished by a wide variety of species. Fossil flora
of Akchagyl deposits was also discovered in Kakheti in the Tsiteltskaro and Sighnaghi regions (Zh.
Dolidze, 1962, 1963, 1965) and in other regions of the Eastern Transcaucasia.

The next layer of sediments of the Caspian countries is the Apsheron stage, the terrestrial flora of
which has many similarities with the flora of Akchagyl, but has a number of new forms too. In the
Apsheron sandy deposits, along with fauna, plant remains were found, of which I. V. Palibin (1935)
identified the following species: Caucasian spruce, Caucasian oak, English oak, aspen, willow, apple tree,
common hazel, bear nut, plantain, walnut, honeysuckle (L. xylosteum L.), pear (R. spathulaefolia F. et
M.). Species of the Hyrcanian type were also found here - chestnut oak, subcordata alder and Iberian
maple.

This concludes the historical review of the vegetation of the Tertiary era. As can be seen from the
above data, the island character of the Greater Caucasus remained almost until the end of the Miocene.
In the Miocene, there were two large land areas in Transcaucasia - northern and southern, separated
from each other by a sea strait. The northern part of the land represented part of the Caucasian island of
Japhetis, and the southern section - the northern tip of the large southern continent. Since the Cretaceous
era in the Caucasus there has not been such a period when the sea completely covered the land; there
has always been a land in the form of islands on which mostly tropical plants grew. In the Eocene, Ajara
was covered by the sea, but there was land adjacent to it. U. N. Voronov (1912) believes that the complex
relief of present-day Ajara was formed mainly in Tertiary times as a result of volcanic actions. At the end
of the Oligocene and at the beginning of the Miocene, the sea retreated from the territory of Ajara, with
the exception of its northern part and the adjacent areas of Guria (Pic. 1).

Later, the sea further reduced its distribution (P 2), but on the territory of the Colchis Lowland it
remained until the Quaternary era.

Based on paleobotanical data, it can be considered proven that the early Tertiary flora of Georgia was
tropical - Poltava type.

The Late Tertiary flora is more diverse, it has the appearance of tropical plants, but along with tropical
species there are also non-tropical species. At the same time, among tropical and subtropical plants there
are also species that currently grow in the same or neighboring areas.

Changes in floristic composition in the Caucasus were caused mainly by climate change (temperature
and humidity), that took place in the past as well as transgression and regression of the seas and, in
connection with this, the alternation of land and seas.

There are large differences among scholars regarding the origin and development of the flora and
vegetation of the Caucasus in the past eras. A. A. Grossheim (1936, 1940) believes that at the end of the
Cretaceous and the beginning of the Tertiary period the Caucasus was inhabited by rich tropical and
subtropical flora of the "Poltava" type, but with this time, free northern settlers penetrated the Caucasus

and at the beginning of the Tertiary period, the displacement of the ancient, Poltava-type flora by the
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Arcto-Tertiary flora began, coming from the north. According to Grossheim, this process continued until

the Sarmatian period.
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Pic. 1. Ajara and adjacent areas of Western Georgia in the Miocene era
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(According to the materials of Ajara Local History Museum)

Most of the relicts of the Colchis root, forming the core of Colchis endemism, trace their origins,
according to A. A. Grossheim, not from the tropical, Poltava type flora, but from the arco-tertiary flora.
V.P. Maleev (1938, 1941), when considering tertiary relicts in the flora of the Western Caucasus, notes
that mesophilic forest flora of the Arctic-Tertiary (according to Engler, 1879, 1882) or Turgai (according
to A. N. Krishtofovich, 1934) type, could penetrate into the Caucasus from the territory of ancient
Angarida through Asia Minor, because from the north, the Caucasus at that time was separated from the
southern Russian land by a sea strait.

The Arctic-Tertiary migration theory is also defended by M. G. Popov (1938) and others. N.V. Woolf
(1944) states that Caucasian endemism includes species of different ages. The starting points for them
were the types of Mediterranean flora. Some of these elements were part of the Caucasian flora from the
Tertiary period and "are thus the product of the evolution of the flora from its own composition, some
of the original types migrated into its composition. At the same time, migration, for the most part, came
from the south, and in a relatively small amount, already in the Quaternary period - from the north (E.V.
Woolf, p. 200).

The migration theory of Arctic-Tertiary flora in one form or another is supported by many scholars
in Western Europe. A. A. Fedorov (1952, 1957) opposes this theory, and earlier A. N. Krasnov spoke out
against the theory of migration (1888, 1899, 1908, 1909). “The theory of migration from several specific
centers of settlement, to which many phytogeographers are now eagerly resorting; however, it begins to

lose its power since the facts more and more often confirm the truth that without human help the vast
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majority of plants are unable to migrate over significant distances” (A. N. Krasnov, 1908, 1909, p. 269).
A general cooling of the climate in the north in the Neogene, according to An. A. Fedorov (1957), was
caused not so much by the displacement of thermophilic vegetation to the south and west, but by its
formation on the place. “It is more correct to consider the modern vegetation cover of the Asian mainland
not as the result of former plant migrations, but mainly as a series of stages of change in place of the
primitive and fundamentally tropical plant world" (p. 49). N.A. Bush (1936), based on an analysis of the
subalpine and alpine flora of the Caucasus, came to the conclusion that this flora is mainly of local origin
and is very loosely related to other mountain systems of Eurasia. The autochthonous development of the
flora of the Caucasus was also recognized by N. I. Kuznetsov (1915), who, in an essay on the history of
the development of the Caucasus, notes that already in Sarmatian, on the highest peaks and ridges of the
Caucasus there was a treeless area, “in which the herbaceous high mountain, the so-called alpine
vegetation, developed spontaneously and autochthonously” (p. 5). At the same time, in the development
of the flora of the Caucasus, N.I. Kuznetsov (1891) attached great importance to Pontic vegetation, which
he considered the foremother of all vegetation of the Caucasus. Recently, the theory of autochthonous
development of vegetation has been supported by many other researchers, which includes A. A.
Kolakovsky (1958), who disagrees with M. G. Popov (1950) and "in relation to the powerful Miocene
migration of the Arctic-Tertiary flora from the Arctic to the region of Ancient Mediterranean" (A. A.
Kolakovskii, 1958, p. 157). K.I. Chochieva (1965), as a result of a detailed study of the flora and vegetation
of the Chaudian horizon of Guria, comes to the conclusion that "the distribution of species of the Chaudin
flora over time speaks in favor of the aboriginality of the main core of the flora and its advantage in

autochthonous development" (p. 134).
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We are of the opinion that at the end of the Tertiary period in the Caucasus and its neighboring
regions, mostly subtropical flora of autochthonous origin grew. This flora, influenced by past climate
changes, of course, modified and became different from the tropical vegetation of the early Tertiary
period, but it originated mainly from the latter through evolution, and not through the migration of
plants from other areas of the globe. At the very least, migration from distant areas could not play a
decisive role in the formation and development of the vegetation of Colchis; migration here came mainly
from neighboring regions.

Subsequent, post-Tertiary changes in the floristic composition of the Caucasus were caused by glacial
phenomena. Well-known experts on the ice age phenomenon I.P. Gerasimov and K.K. Markov (1941)
believe that the first mountain glaciation, caused by tectonic phenomena, began at the end of the
Pliocene, and glaciation on the plains, caused by general climatic changes, began in the Quaternary
period. Traces of glacial phenomena have been found throughout the Greater Caucasus, as well as in
most of the Lesser Caucasus, where the ice coat was confined to the northern slopes (L.I. Maruashvili,
1952). In the Lesser Caucasus, traces of the Wiirm glaciation are most widespread (A. L. Tsagareli, 1964).
In many areas of the Caucasus, the rich tertiary flora was destroyed or greatly depleted during the Ice
Age. The ice age had the least impact on the flora of Colchis region and Talisha. The most reliable and
permanent refuge for the upper tertiary vegetation of the Caucasus was Colchis, where the upper tertiary
core of the mesophilic flora is most fully preserved (V. P. Maleev, 1940).

During the Ice Age, according to A. A. Grossheim (1936, 1948), the second wave of boreal-type flora
migration began from the north. This opinion is also shared by some other researchers. However, the
question of the time and routes of penetration of the boreal, as well as the Arctic-Tertiary flora into the
Caucasus, still remains controversial. An. A. Fedorov (1952, 1957), speaking against the glacial migration
of flora from the north, allows migration “in a geographical sense” from south to north following the
retreating glacier. According to E.M. Lavrenko (1956), there is indeed reason to believe that many boreal
elements with a wide range (some birches and pines, blueberries, lingonberries, many marsh plants,
sedges, etc.) existed in the Caucasus even in the Neogene. “However, there is no reason to completely
deny the immigration of any plants from the north to the Caucasus during the glacial phases of the
Pleistocene” (E. I. Lavrenko, 1956, p. 352).

The Quaternary glaciation, according to A. A. Grossheim (1948) and I. S. Medvedev (1915),
undoubtedly enriched the Caucasian flora with many new boreal elements, but no fundamental changes
occurred, because the main core of the flora, in their opinion, was already boreal and tropical elements
disappeared from the flora long before the Quaternary glaciation. "The radical change in the flora of the
Caucasus did not occur in connection with the Quaternary Ice Age, as happened in other mountainous
countries of Europe, and much earlier than this period, the Quaternary Ice Age itself had a very small
and insignificant impact on the general composition and character of the Caucasian flora" (A. A.
Grossheim, 1948, p. 175). This last opinion of Grossheim can be extended to Ajara, which, in terms of
the preservation of ancient flora, differs markedly from other regions of the Caucasus and even from
other districts of the Colchis province.

As was said above, at the beginning of the Miocene the sea retreated more from the territory of Ajara,
with the exception of its northern part. As the territory was liberated, plants from neighboring areas
could quickly penetrate here, adjacent to Ajara from the east, south and southwest. In the Upper Miocene
in Ajara, plants could also migrate from the Greater Caucasus, which at that time ceased to be an island,
as it united with the Lesser Caucasus.
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Upper Tertiary Ajara differed from other regions (districts) of the Caucasus in its warm and humid
climate, which is confirmed by fossil plants, discovered on its territory and in other regions of the
Caucasus. The Miocene and also the Pliocene flora of Ajara was subtropical and, in part, tropical. In the
Pliocene, there was a well-defined vertical zonation of vegetation and their composition included most
representatives of modern flora.

During the Ice Age, some changes occurred in the flora of Ajara. A significant part of the tropical
flora died from falling temperatures, but a certain part has survived to this day in a modified form.
Surviving tropical and subtropical species gradually adapted to new environmental conditions and in the
process of adaptation they changed significantly. Therefore, modern species of tropical or subtropical
roots may be sharply different from their ancient ancestors both morphological characteristics and
bioecological and other properties.

In the subarctic period of the Holocene (12-10 thousand years ago) in Western Georgia, the plain area
was mainly covered with alder (Alnus barbata) and mixed broad-leaved (beech — Fagus orientalis),
chestnut — Castanea sativa), hornbeam (Carpinus caucastica), Imeretian oak — Quercus imeretina, etc.)
forests, which is determined by special studies using the spore-pollen analysis method (Kvavadze, 1974,
1978, 1987). The mountain slopes were covered with forests, where the regularity of their vertical-belt
distribution was depicted: The lower (partly middle) belt of the mountain was dominated by broad-
leaved forests (mainly mixed broad-leaved and beech forests), and in the upper (partially middle) belt,
coniferous forests were developed - fir, spruce, beech-spruce, fir-spruce forests.

During this period in Eastern Georgia, a completely different vegetation cover was developed than in
Colchis. In the Iberian lowland (which was formed at different times of the Pleistocene), forests ( Pistacia
mutica, Juniperus foetidissima, J. polycarpos, Quercus iberica); steppes (Botrhiochloa ischaemum, Stipa,
Festuca sulcate) xerophilic complex vegetation (forest-steppes) were developed. The mentioned structure
of the vegetation cover was determined by the investigations carried out according to the spore-pollen
analysis (Tumajanov, Gogichaishvili, 1969, etc.). On the slopes of the mountains, where the Pliocene
subtropical vegetation was practically completely wiped out naturally at the beginning of the
Pleistocene, at the beginning of the Holocene, pine forests and forest-grassland complexes dominated
(Tumajanov, Gogichaishvili, 1969; Margalitadze, 1969; Tumajanovi, 1973, etc.).

In the early Holocene (boreal period, 10-8 thousand years ago), the weather in the territory of Georgia
was still harsh (cold), which is why there was no big change in the structure of the vegetation cover. In
this period, as mentioned above, pine (Pinus sosnowskyi) forests spread widely in Western Georgia,
which narrowed the deciduous forests on the slopes of the mountains and even in the lowland.

Relatively more changes have occurred in the vegetation cover in eastern Georgia. In lowland (Shida
Kartli) forests (Quercus iberica, Juniperus foetidissima, J.Polycarpos, etc.) and forestless vegetation
(steppes) spread during this period.

In the middle of the Holocene (Atlantic and Subboreal periods, 8-2.5 thousand years ago), in
connection with the dominance of warm air, great changes took place in the structure of the vegetation
cover of Georgia.

During the first half of the middle Holocene (Atlantic period; the "thermal maximum" or xerothermic
epoch), the air around the entire planet is known to have been warmer than it is today. Glaciers melted
in the world ocean, which raised the water level in it (in connection with it - in the Black Sea) by 4-5
m. The area of glaciers in the highlands of Georgia also decreased. The warming of the air made
significant changes in the composition and structure of the pre-Holocene vegetation cover of Georgia.
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In Western Georgia, the modern vegetation cover with its natural structure was actually fully formed
during the Atlantic period. Special palynological studies (Sluka, 1973; Kvavadze, 1974, 1978;
Margalitadze, 1982, etc.) have confirmed that the Colchis plain was gradually dominated by broad-leaved
forests. The more humid western part of the plain was practically completely occupied by alder forests
(Alnus barbata), in which the wingnut (Prerocarya pterocarpa) also took a large part. In the eastern part
of the plain and on the foothills, oak (Quercus imeretina) and chestnut (Castanea sativa) forests
prevailed. In the lower belt of the mountains, typical Colchis mixed broad-leaved forests (beech,
chestnut, hornbeam, Colchian oak, linden, etc.) were formed, which included monodominant
formations — chestnut ( Castanea sativa), oak (Quercus hartwissiana), beech (Fagus orientalis) forests. The
middle belt of the mountains was mainly occupied by beech forest. In the upper belt of the mountains,
dark-coniferous and mixed (deciduous-coniferous) forests prevailed — fir (Abies nordmanniana), spruce
(Picea orientalis), fir-spruce, beech-fir forests. High mountain (subalpine, alpine) belts were occupied by
shrubs (snow rose — Rhododendron caucasicicum, honeysuckle — Rhododendron Iuteum and others) and
high mountain meadows. It should be noted that the vegetation belts in this period were several hundred
meters higher than today (Margalitadze, 1982).

In eastern Georgia, the processes of formation of modern natural vegetation was mostly completed.
Special palynological studies have determined that broad-leaved forests were widespread in the Iveria
lowland during the Atlantic period — oak (Quercus iberica), hornbeam (Carpinus caucasica) and oak-
hornbeam forests.

From the second half of the middle Holocene (subboreal period), 5700-5600 years ago, as is known,
the air began to cool and the humidity increased, and by 5000 years ago, the relative stability of the
climate was established. These climate changes variations had a significant impact on the distribution
and structure of vegetation, especially on mountain slopes. In the mountains of Western Georgia, the
positions of beech and dark-coniferous forests were further strengthened, massifs of mixed (beech-fir,
spruce-fir, etc.) forests were created. On the slopes of the mountains of Eastern Georgia, the attack of
beech (Fagus orientalis) on dark-coniferous (fir, spruce) forests intensified, as a result of which the dark-
coniferous forests in the eastern regions (eastern Caucasus, eastern part of the Trialeti range) were
practically completely replaced by beech forests. The beech forest significantly narrowed the area of the
hemixerophilous oak (Quercus iberica) forest in the lower belt of the mountains. Air humidity and
cooling also strengthened the position of high mountain forests (mainly birch — Betula litwinowii and
rowan — Sorbus caucasigena) in the subalpine belt.

In the late Holocene (sub-Atlantic period; last 2500 years), the vegetation cover of Georgia underwent
deep structural changes, which are mainly related to the human factor (human economic activity).

In the Paleolithic (14,000 years ago), people, as is known, fed themselves with hunting and plant
fruits. In the Neolithic (8-5.5 thousand years ago) they were engaged in agricultural activities with stone
tools. From this should be considered the influence of man on the natural vegetation cover, which
became stronger and later (historical time, the last 4-5 thousand years) became the strongest factor,
which determined the fate of the natural vegetation cover, the formation of the vegetation structure in
vast areas of the planet, including, of course, Georgia.

From the point of view of the overall assessment of the natural renewal in the separate formations of
the vegetation cover of the mountain forests of Georgia and its determining reasons, negative trends in
the change of the forest state in connection with the increase of anthropogenic loads on natural
complexes, the most recent period (the last 150-200 years) represents a particularly difficult period in
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the history of the vegetation cover of Georgia. There are various reasons for the unwanted imbalance in
plant biodiversity. In Georgia, it is mainly caused by the irrational use of natural vegetation cover,
limitation of the land fund, excessive unsystematic cutting of forests, disproportion between forest
restoration and forest consumption for decades, lack of natural pastures, disordered cattle grazing, etc.

It should especially be noted that the harsh weather conditions characteristic of Ajara significantly
disturbed the ecological stability of the forests of the region, which was mainly manifested in the
replacement of highly productive forest species with depreciated non-forest phytocenosis producing
species, in reducing the frequency of forest clearings, in creating low-quality, low-productivity, simple-
structure groves, in the loss of the self-recovery ability of the main forest-forming species, the optimal
afforestation of catchment basins is disturbed in the complex of vertical zoning of the forest. There is a
very negative process of lowering the climatic boundaries of the subalpine forest and their degradation.

Mainly, with the reasons mentioned above, the reduction of protective functions should explain the
great material losses that come to the national economy of Ajara. For example, due to the activation of
erosion and natural processes, according to the results of the 10-15-year research, during this time about
800 residential houses underwent deformation or were completely destroyed, and more than 60 public
and other engineering facilities. In Ajara, more than 700 families are currently in the danger zone of
active natural processes, up to 300 active landslide bodies, up to 180 flood-purification basins have been
identified. 98% of the territory of mountainous Ajara is a potential arena for snow avalanches. During
two decades, 1500 ha of arable land was lost as a result of erosion processes. In 1976-1987, about 2,000
cases of avalanches, landslides, floods and other natural disasters were registered in Ajara, the national
economy suffered significant losses, and there were human casualties (Papunidze, 1990, 2012, 2013,
2019; Khidasheli, Papunidze, 1976).
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3(IAS603S, 56535605

LMOBXROL 335600 (Nigella L.) LSbAMBIB0, 3TN LSBLSLOSTIIBS
QS 3603363<2MdS

015356 35&d0)SI30<20)
Jer-gmbo: tamarbaratashvili@bsu.edu.ge
85090l Imos Geaborsggemol bsbyerdfiogem «boggkbodgdo

S20073S 353 J0dJ
oB8ogrobols bsbgerdfogm bsdgcoogober 260396bod B0
Jer-gealiho: a.bakuridze@tsmu.edu

356053 33&A3I20

Jer-gealihs: metreveli. mariam@bsu.edu.ge

8090l Imoos Graborsggemol bsbgerdfoger «bog9Gbodgd0

SALAGOIB: LEPEH03d0 F3bboEMEOs BI0LGPIOMS MK sboL (Ranunculaceae Juss.), Lraobxol agsGol
(Nigella L.) bsbgmdgdols 36r535en13960H:m3bgds. 353mgmxuomos Lodsmmggwrmdo ao303gmgdymo Lsbgm-
8990. 509005 Y39sBg 2930 EIMIOMEO ©S BIONME 239mygbgdnmo Lsbgmdgdo: Nigella sativa L.,
Nigella arvensis L. oo Nigella damascene L.. 3c3g0os 85000 Bmao0 3m@GHobozm®mo sboliosmgds,
30MmEMaoMMo© 3JGHommo 60300gMgdgdol 899339wmds s 3MagBHozrmeo gsdmygbgdol dodsmomvy-
wgdgdo.

Nigella L. 33560L ghom-ghoo y39esby gohomme dgbfsgwowo Lobgmdol: Nigella sativa L.-ob,
d0M0mI©O M350 Bo@dmgodomMo bogmoghgdss 0odmgdobmbo, ®mIgmog oblsbmamsgl dob
30MH0mMI© BoMHT530Ma0Mm® Imddggdsl s 3139 IE0EIMOS MXIHo 3bodmgzsbo 85539000, SOHMIs-
Ao bsbdotfiymagdom, msgolmmsemo s306mays39800, BEsgmbmogdom, do3Mmmgmgdgbdgdom ©s
303580bgd00m.

5J9wsb po0mI0obsty, Nigella sativa L.-ls goGoxm 50mygbgds 5ggb Bo®Toi0s80o, 3sGm:x0wdghosdo,
39906560580, Ls3mbo@®mm Fs®mImgdsdo.

1533564(M LOGY3IBD: Lemobxo (Nigella L.), ©0dmgobmbo, sbEGH0omJLo©sbE0, 56mgdoL bsfobssmdwgam,
03996m0mEEdEGHMOHNEO.

99535¢0: Lmobx ol 3560 (Nigella L.) d50559dOMS MK sbOL FomIMIoaqbgwos, GmIgedos goge-
0056909905 ©BEMmgdom 25 Lobgmds. Bomo 2930 (3gegool 56Mgoeml HoMmdmoygbl salisgargm
305, BOHOOWMI! 5x83MH0Id O EILOZEGo 930IM3d.
Amxzwomdo, doMHOMOI, J98Mm0oyYggbgds Lmobx ol mmbo Labgmds:
1. Nigella sativa L., berobxo, GmIgeog sGol dmgeoml 0936 J3994s65d0 9955050 439wsbg
393OBILIOVL 5 BIONME JNWGHOZOOIONO bbgmdo.
2. Nigella damascena L., ©5355332960 Lemobx o, G®MmIgaog 330M) MoMmEIbMd0M SMOL JMWwEo-
306900 5 33630 g3MM30L bmyogho bsfowrdo s 39335805d0.
3. Nigella indica L., 060 bLemobx o, 0BMHIds 0bEMYmT0, 3530L¢EBLS s 930BgmMTo.
4. Nigella grandulifera L., ®H®3olb 253039000l 56M95¢wo 60l Bobgool sbsgwrgmo
690mbo s mmeJdgbgomo.
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omem Hangddo, Nigella L.-ob 93500 §o00m3s@qb@gdols 303500  sMLGdMEo  Josgro
0b@ghgbo Bgzgbl dogM Fs00 BOMIM35BIHM3B7d0L, BMT3MABMLE™MMO s Lbgs Jods®mvy-
9000 dglfogerol Logwydzgaro gobs. s50bodbmer Lsbgmdgdl sbolinsmgdm sdMmago Laliotygdanm
®30L9%5, M3 9603gdm Fo0n bl MMMYdME 60369 MdL, MHMyMME dgoobsdo, 939,
30bs®rosdo.

6530l JoBsbos Nigella L.-ol 93560L Lb3o@olbgs Labgmdol dmEsbozmmo @obslinsmgds,
3500 LoboEgMEbm BMMIZOOL, o3MEIGdOL s Fsdmygbgdol Mez30LgdMEMBIBOL gobbowrgs.

3309306 Mmd09d3BHgdo asbwogo Nigella L.-b 23500l 65009b0dg y3zgws®g 960d369wmgsbo
Lobgmds: N. sativa L., V. arvensis L. 5 N.damascena L.

B0ggeals 33560l (Nigella L.) Labgmdgdols 3035¢0390m36905

Nigella L.-ob 3560 9mo3ogl 25-00g Lobgmdsl, Mmdgems do6M0ms@o §omdmdsyqbargdos:
N.Arvensis, N.Carpatha, N.Damascenea, N.Degenii, N.Deserti, N. Doerfleri, N.Elata, N.Fumariifola,
N.Hispanica, N.Latisecta, N.Nigellastrum, N.Orientalis, N.Oxypetala, N.Papillosa, N. Sativa, N. Segetalis,
N.Stricta.

Nigella L.-ol 86)53500039600356 Lobgmdgdl 2530(39e900l BoMMM 5Mg5en0 sHIL0SMGdIM: GagmLiol
B030L J08Yd5MY BHJMOGHMMH0900, BLsTbOIM J3MM35, HYLYNO, 3533505, EILEZJO 0660, BHO-
MM 98OI, J300g 3D0s, MMI)m0, HBErm 50dMbZE gm0, 0bEMImO, 353000 s dbY-
s©ydo.

Lodomogganmdo g3bggds Nigella L.-ol 6599b00g Lobgmds: Nigella sativa L., Nigella damascena
L.- 39bgobs s 089Mgm8o, Nigella arvensis L.-d0bgMolb bmobx 0, 393639005 0o s §390M
Jondo s Nigella nigellastrum L. Willk., Gem3gool 3930390900l oOgeno 6oL JsGroeo s
3obgoo [1].

Boggsl 3560l 9OHM-9MHMO Y39eoBHY 293MEIWIOI0 Bobgmds s5GOL bmobyxo (Nigella satival.),
OIgbsg Bbgsalibgs olabgugdom dmobligbgdgb: ,8530 do®s®, ,06MMo doMms®, ,35¢0bx 0",
069c0lwM96Mm3z96 Lsdg3bogM™ Fysmmaddo 30 3bmdows Gmym® g ,,Black Seed’.

Nigella L.-Is sbgmdgdols Dm0 mmRmmmaov®o obsboscmgds

Nigella sativa L. 9600560 dogmobmgsbo 93gbstgs LHm®mdamdo, §obbsgymgsbo, BomFosb-
b6 3wosbo, vghmmo (30-60 13), GMIwol g3gws bsfowo FoMEH030, bawm bBgws bsfowo 30
©5GMGH0569090. 939556990l sbsll0smYOM MEOTsZBMHNOLYOIM-BMMNEMZ60, YMBOEO, d9fz0m
dmggboo gmmEgdo. 435300l xsdol FGmmmero dmyMdm, LogMdg ssbwmgdom 1.5 1.
93530900 15305 300, J>OEHMMWO, E0539GHM0m 4 1id, YIOHXO, 3OLBIMO, 35MHEOLRBIHO
b gm0 BgMOL. 9396 Y3930 MdL 0fygdl 0360LOL dMEMEB, MMIgwoi MY EYds
5330LE ML dMEMIEY. 58539 OML, 0ZO SMOL MsgM3s60 I(396569 [2].

Nigella sativa L.-030L ©05bolosmgdgeos Hmamea Jugbmysdos, sbg3g 96G™mImngowos s
333MBo0s. 93900l 43930mdOL 39MHO0MPO ©YYdS IMGLZ0D 60 Eol 8999y, ofygds
093500 0gHml Bgdm, GHgMB0bsgrmEOo Y3530w0Eb s bobosmgds Ls3dsme bobyMdogo
396H0MmEOom. 535896539, g VYMHMDBY FgbsdegdgEos ogml gobgomadgdol Lbgswslibgs LEsosdo
d94myo yz5309d0: 3m3M0L (330030L), Y3930™mdoL s bogmBalbdmosty bEoogddo. bogmao
960596l Mol Fobbogosbo, 33903Ebol Mol Fogo mgliergdom LfimMg, gi c30L9ds
24965Lbg0393L Lemob)ol 53 Lobgmdsls (Nigella sativa L.) @sbs®Bgbo bobgmdgdoliogsh. bogmagdols
9mIGoxzgdol 39MHom©os 5330LGM-Mgdmddgmo, bmwm bsbyMmdwogmds dgoygbl 45-50 mqb.
090l 3OMEMJEH0Mds 9BOLsBPIMIOs M53IB0Tg Bog@MGom, 3oMzgge Moydo, dzgbstgbg
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439300900l MomYbmdom, Lydmsmm g GoEbgzo goygbl 22-23-L. 3560250 Fobgz0MsMYdEO
9396569 Ho®3mgdbols 200-dgog mglieols. 1000 ;gLicrol dsbss Lydmswrm MO 2,6-3,0 yMsdo. d3gbstg
365300905 0gLeol Lodwsengdoo [3].

00b3®mol Lmobyxo, Nigella arvensis L., dogoosbmgobo 93gbstgs dmafgebm-memtxm ygogo-
900m. 5bsL0sMgAL 67360L9dG0, LHmGO, Bozwgds 296dEHMgdMeo, 20-50 1A Lodswerols WgGM.
RMNEY00 BOMOLYIO-BMOE™3560, LogMdoo 2-41d, sbgzgmwo, »bgdo 30900m. y3530¢0l
x500L LogMdg 995056l osbEMgdom 210. SHILOSMGOL FsdM3IZIPOWO 39339MEHOLYINO oM-
3900 5 MmOEB0sbo 3000 LsbgdEesmm FuemEwgdo [3]. bogmazgdo Bsbgzhow dgBM©O0s ©s
§960Mo0p9696 dmgaMdm gmE™IOL BmmEm®IdL. dmdfozgdol 39MH0MEO 30 JOMOMOIWIE 53330LEGML
0395. bLemobxol gl Lobgmds 0BEOEGds TIMsw 1EH939080, JWOMZD BYMHPMOdJdBY, Bosmgligddo.
24930390900l 56095l FoMIMoa9bl 8ws 509, ILEgEgm 930MM3s, 5d0gM3o335b00 [2-3].

535300 Lmobyxo, Nigella damascene L., g6H0jerosbo dsgmobmgsbo 93965690, sboliosmgdls
39029990 83960, IsbEIMgdoo 6013 Lol LHMEOO PGHM. BMMEIGOO MEMTY0 s BoABSARE-
00LGIM-BMMEM3560s, MMIgems Loa®mdg 10060, bmeoem Logsby 5b3-0s. TN MO Lmob)L
absbosmgdl 4 13-dg Dmdol bz Y3530wWgdo, MMIWYdOE JOMOMIWIE VIOHMIOOL dMEIM-
9095 3963900, Y39300lL Xodol FmmErgdo Lwyew 5 (35005, wrBxo 96 ©os 30LEIMo.
43530030 393600 3G3M05655, beagnm d9EH3mbm3zol sTsbolosmgdgwos Bgws Balizgo. dzgbstol
43930@d0L 3gHOMPOs 0360L0-03wolOL M39900 [2-3]. TLZMMO Lmobx ol Boymao FoMdma-
296L brymfobbogmzsb dqdgMow BmmEMsl, Hmdwgdoi cmomddol 39b§gHmBwgs d9BMH oo ©s
§o60mgdabols bgzgHMLgd® 3memgl, GmM3geoi megzol dbMog, d93LgdmeEr0s Bsdfabbogosbo mgligmg-
000. ®9LEgdoL JMI[oBgdOL 39HOMPOs 930LEM-bgdEHgddgMo.

535637960 Leob) oL LoddMdWME 0MZEgds bdgEMsdwys BE3Z0L MYR0MbO, 53555050 Ol ILSZ-
@90 936M35L5 s 3933505303 33b3ds.

Nigella L.- 1sbgmdgdols 0s8030090w9egds 35099m 306MHmdgdobsdo. Nigella L. Lobgmdgdo
009379036905 LOMBdMLS s LoBsMEIOL Fmyzstyew 3zgbatngdl 393939300l bobymdwogo 3gMom-
QQOM. 25650900L 450339990 EMBom Fg83E0MGds o dmgdggdl I3gbseol FmLogerosbmdsby,
0939, 0¥ BOOOWZSs 50530 75%-U, 3939393010 390000 boba™mdw03w9ds, 30MEYds
RMomgdol Lobdy s d3gbstmgdo Mo Tobol gdsAgbermds. BMEILMD ghmo 0bBMEYds
93965M0L Lodswerg, BMMWIOOL s Y3530¢gd0L MoMEIBMds, BoMsd BHMEJOOL MoMm©IBMdS 56
0330

93965609900L 2563005690030l Y39wsHg M3EH0BseO 39d3gOMsG e dooBbyzgb 24 °C. Mg
d99b9ds 605, Nigella L. 25360 993 baermdl Bmdogmsm @9gbosb, gbgogm, bacgzgumgdolsysb
0530LvR5¢, 6710EOIWMMO 5OHgl IJmby b0sogdbg. 93gbsMg 56 0BMmPYds Fomd0sb, T35 96
AMG9 3996900L Boosqdby.

Nigella L.-is Lsbgmdgdol 36sdEHo3meo 3s9mygbgds, domemyon®s@ sgdomeo 6030096098980
0993339¢0mds. Nigella sativa L.-ol ogbaro gsGom© 259m0ygbgds bgsmsbbgs d3994bol 309eo-
6560590, HmymOE LsbgegdgEo. 2sbLo3MMMHGB0” (36MdOW0s 0bMgmOl, yoMaobgmols, mmMdg-
00b, MHd93900L LsdBIOYGMEMYdO, HMIEgddoi ob 9ol bgoslibgs Lewligdol (Fsgsoms,
3bmdoo o0bwmMo 3ghdo Bs@bo), dMLgdol, 3MMHobs s FBMYIgdol F9doygbermdsdo.
93600309 LsdBsOYMEmdo 30 Nigella sativa L.-ol glergdl JoG0mo© Logzmboo@®mm dMgf)3g-
@Md5do 0ygbgd9b. Nigella L.-ol gmmgdols 11533905 259mygbgds dgLsdergdgeros dogero dolo
393935300l 396H0m©do. ©935b6msb, Jobdls s (39M93MbMb ghms ol 0ygbgdgb Lbgzoolibgs
Lo 500l FTDoEIOOLSL.



98

LONEXOL 335-0L (Nigella L.) 1SbIMa3330, 35010 RSbSLOSTII3S RS I6NTIEI0I>S

296L53290060 900 Lsfo®IMM oMYdEGds sbalinsmgdl Nigella sativa L.- b ogliergdolysh 3030
5)mM30L FgmmEom (53BLBYErgdoL 459mygbgdols 45M9dy), owgdwye Bgmbs.

Nigella sativa L. @osGom@© 3530390900900 b530bscnm 9;396s0gs. bolosmgds goMdogm-
MO0 ImJ90900L FoOmM 139IBMOM, MBLSE Fobs30MHMDdYI Tol MYLENGOTO BOMEPMAOVIMSW
39dBH0oIM0 3615350 R9MHM3560 60300xMOgO0L F98(339W M.

3030 vmH30L Igomm©om dowgdmwo Nigella L.-ol Bgomo 9ost0s »xgmo 3bodmgsbo
0593990, ®MIgEms FnMob 1Ibodzbgermgsbglios mdgs-6 s MmIgas-9, Mol qo8ms Nigella sativaL.-
b 099LengdlL sbslosmMgdL s6E0MJB0IBEWMHO dmJdggds. obobo s9dxmdILgd96 M lolbardstmg-
09, BgM3mEo s boFdeol FmdbgEgdgEro LobiEYIoL Bwbd309dL, SO ME0MHGdI6 3mMHIMbscrmEmo
05@obLL O 030IM 33l MEIRYI6ODIT0.

Nigella sativa L.-ls 3500bs@eo 943b go63530¢0maoMo dmgdgogdol Logzdeom® goOmm s
965350 x390m3560 B3gdd®o. 33w93900 5839570l dob 563030396 EHIEBOW, ¥30dwol Fo™mbobo-
909, $3030053549hgd9g, 3BmMgdolL Lafobsswdgam, 563080 3MHMdM, bLmgml Lsfobsswdgym
Q5 3960 095350090900 153 3YMbsErM FmMJdgEgdsL. TBMEME 5T0m 96 FgIMOGIMHYEGdS T39O
159399Mb5E M 130199930 s b Sg39 IMOEI3L 56EHO0OSBYG I, JIVEGHOMIOMEHIJEMOW, 3935¢ M-
360HMAE9JGMOH, L3SHBIMEOBME IMJgYdL s bgs, ImJdggdsl [5-7].

Nigella sativa L.-b oqlgngdo 9©00s®0s s0mds@meo bob8omfymmgdom, 0o30bv9535¢0 sdobm-
0553900m, BEs3MmbM0©gdom, J03MM9wqdnb@gdoms s 303930bgdom, 039, BodOmdgd O™
9396560l d0MHOMO MYM 330 M30Lgd9dL gbs30MMIZAL dslido Modmdobmbols 99339 mds [7-
8].

Nigella sativa L.-b sbobosmgdl 08496m3m@ums@meoyemo dmddngds. mebsdgodmgg 9gpo-
306580 59 Mos Bogguosls 30dml Lsfobsswdaam 9139JGoL dglhsgrol 33eg39d0, OMymOE
35Mdoo 25bo, 0l s330MHYdL LEILOZEMO MR MHIOIOOL 5JEH0Z3MBOL s SBIOBIIL Jom Qobgzomes-
69056 [8-9]. 50bodbro Lsgombo M0l JAM-gM0 IMsz500 B30l 3309390803, BMIEYdo3
05339208900 S ©130Yygon MBomdo.

Nigella arvensis L. o Nigella damascena L.-ls 3o635300¢0ma091M0 99G0g3mdo 99006 gd0m bozwg-
05 560l Jglfagerowo, mMPEs 5Ol Bo@smgdmo dsmdo 99ds3s5mo  B9bmee-zowwmgsbo
3033wgdlgdol 96E0mJLobEHMEMmO s sbBH03039MGHIEBoWmo M30LgdYdOL Fodm3zwg3s, MMI-
©wg%03 d00gdMwo ogm d3gbsmol mMmogg Lobgmdol 0bmE0MmYdMwo F0Mm3560 BMJ309006.
Bo@o®mgdnyends 3300939005 963965, M boggersls mMogq Labgmdologeb dowmgdwyen bsghmgdl godmbos-
A0 5330 96E0MJLoIBEHIM0 s 063000GHMOMWO (56030390 GHIEBOWMO) 5JEH03mds [5].

Nigella damascena L.-d06H00505© $3b30905, MHMamO3 ©93MMs@G0mwo 9i39bstg s dobo
3 G0306090 deagre ML LoyMIBMBEIE F50DBIMPS. OL BHMIOEFOVIEI® A5FM0Y9bgds HMYMO3
1533990 0baM10GBEH0-5MMIsEGODIGHMMO s boewbw® dgoEobsdo, GMyMOE G3030¢ys0s-
g4B909o Lsdogsagds. sGMLgdMdL dmbs3ggdgdo N. damascena- b 56@E00030MdMEo Imddggdol
dgbobgd, 0Md3s, gu 93gbsmg LBoFoMmMgdL MBOM MMTS 3319390l doLO BOMELWMYONIMO 5dEH03MdOL
53960l dobbom [7-8]. 96300030MdIMO s bbgs Lobol Bs®To3mabmlidm®o  33w939d0
053009490 59 LobgMdLlMb J0ToMHMYOSTOG.
©3L336s. Nigella L.-ls 33560l {o6r3m85039600900 1530L0 Bsd39Mbs™ ©s 390bstrmo m3z0ly-
090900 (oMmdmoygbgb ULozdom 39ML3gdBHomer s 860d3bgumzsh  di39bstggdl, GmIgwoms

2498mygqbgds  dglodergdgwo 0dbgds 13390, BMTSEIZGI @S 3MFoMBgeer  Fomdmgdsdo.
50b0d6vmo gobemszo B39bo gs®To3mabmbidm®mo 3393900l Logwmdagwro.
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BOTANY, PHARMACY

SPECIES OF THE GENUS NIGELLA (NIGELLAL.), THEIR
CHARACTERISTICS AND IMPORTANCE

TAMAR BARATASHVILI

e-mail: tamarbaratashvili@bsu.edu.ge
Batumi Shota Rustaveli State University

ALIOSHA BAKURIDZE

e-mail: a.bakuridze@tsmu.edu
Tbhilisi Medical State University

MARIAM METREVELI

e-mail: metreveli. mariam@bsu.edu.ge
Batumi Shota Rustaveli State University

ABSTRACT: The article discusses the diversity of species of the Ranunculus family (Ranunculaceae Juss.),
the genus NigellaL. Species common in Georgia are distinguished. The most common and widely used species
are described: Nigella sativa L., Nigella arvensis L., and Nigella damascene L. Their general botanical
characterization, content of biologically active substances, and directions of practical use are given.

The main phytochemical substance of one of the most widely studied species of the genus Nigella L. -
Nigella sativa L., is Thymoquinone, which determines its main pharmacological action and is also rich in
unsaturated fatty Acids, Aromatic Carbohydrates, free Amino Acids, Flavonoids, Microelements, and
Vitamins.

Therefore, Nigella sativa L. has wide applications in Pharmacy, Perfumery, Cooking, and Confectionery
Production.

KEYWORD: nigella, thymoquinone, antioxidant, anti-inflammatory, immunomodulatory

359mygbgdmeo o Modw®o:

1. bagomomzgumb yzogoemgsbo 9;3gbstggdo (2018). Lodzzgzo (800 bobgmds gmEm).
890296005 35b5dgM Lbo@edzools JogM. MdOOLO.
https://environment.cenn.org/app/uploads/2018/07/mcenareebi-saqg-Nata.pdf

2. My6unos A.P. Papmakoraoctuaeckoe uccienoBanue YepHyuku nmoceBHoit NVigella sativa L.
(2023) Arropedepat guccepranuu. CamI'MV, Camapa, 2023.
https://samsmu.ru/files/referats/2023/mubinov/otzyvnaavtoreferat2.pdf

3. Ilpoxopos B.H. (2021) Huresnna-1ieHHast X031 CTBEHHO-I0Ie3Has KyIbTypa. IHCTUTYT
sKcrepuMeHTansHoi 6otanuku uMm. B.®. Kynpesuua HAH Benapycu, Musnck, Pecriy6inka
Bemapycs.
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ABSTRACT: The national economic development strategy, along with the potential and prospects of
traditional sectors, has undergone significant changes following the establishment of market-based economic
relations. Particularly important challenges have emerged in the agricultural sector, where the capacity for
production, processing, and marketing of agricultural raw materials has greatly diminished. Research and
scientific studies have identified potential directions for development, zoning schemes, and technologies for
grape wine production and processing, thereby creating a supportive environment for farming and family-
run farms in grape cultivation and wine production. This article presents an overview of the history of
winemaking, production scale and the technologies used. The article analyzes existing challenges and suggests
appropriate measures to address them.

KEYWORDS: grape, wine, agricultural sector

Adjara, with its unique climatic and geographical conditions, is one of the regions in Georgia where
viticulture and winemaking are well-developed and play an important role in both the country's
agriculture and tourism sectors. This is evidenced by the preservation of up to 50 local endemic grape
varieties, each possessing unique properties. Additionally, historical and archaeological evidence
highlights the advanced development of viticulture and winemaking in the region.

Over the past centuries, significant scientific research has been conducted in Adjara, focusing on the
study of various grape varieties, the development of regionalization strategies, and the improvement of
grape raw material utilization technologies. Meanwhile, in the context of market-driven economic
relations and high competition, agro-processing technologies are rapidly evolving worldwide. The body
of work in our country aimed at producing diverse and high-quality wines is both extensive and
comprehensive.

The Institute of Agricultural and Membrane Technologies of BSU conducted research to assess the
potential for the development of the viticulture and winemaking sector in Adjara, while also providing

technological support for resource production and utilization. Research revealed that among the local
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endemic and introduced grape varieties, wines made from Chkhaveri, Tsolikouri, Satsuri, Ojaleshi, and
other varieties have particular potential, displaying unique qualities and biochemical compositions.

A key objective of the research was to determine scientifically substantiated processes for processing
Chkhaveri grapes and producing sparkling wine using modern methods, specifically the classic bottle
method. In Adjara, the successful implementation of this research was facilitated by refining already
developed technologies and moving away from energy-intensive methods. The effectiveness of the
chosen research methods and their potential for practical application were tested in laboratory and semi-
production conditions, using raw materials from different harvest years. Experimental work was carried
out using grapes harvested from various regions under carefully selected conditions. The Keda district of
Adjara proved to offer the best natural climatic conditions for Chkhaveri grapes, and it was here that the
technology development took place.

Extensive research into Chkhaveri grapes concluded that this variety is particularly well-suited for
sparkling wine production due to its naturally high acidity, which is one of its best characteristics and
contributes to the refinement of the final product. Chkhaveri is a red grape variety that grows well in
the middle zone of the Adjara mountains.

Historically, it was a staple of family farms. Its potential for industrial use is further enhanced by its
traditional cultivation in highland areas and its high yields. Additionally, it was commonly stored in
family households during the winter, and the local population was skilled in preparing various food
products from it. In Adjara, where land is limited, the development of mixed vineyards that incorporate
both lowland and highland varieties is a promising direction for agricultural cooperatives, farms, and
family farms. Furthermore, modern chemical and technical means of plant protection ensure the reliable
production of raw materials.

Chkhaveri naturally produces a semi-sweet, sparkling white wine, which is made both in traditional
Georgian "qvevri" vessels and using modern factory and family production methods. Given the
intensified global and domestic competition in the wine market, it is essential to develop and introduce
modern technologies to increase and sustain the competitiveness of these wines.

Various technological processes are employed in the production of semi-sweet table and sparkling
wines:

1. Classical fermentation method — fermentation of “durdo” without chacha (for white and dry
semi-sweet wines) and with chacha (for red dry and semi-sweet wines).

2. Dry wine material and canned mash coupage.

3. Sparkling wine production using the classic bottle method.

4. Sparkling wine production using akratofor.

Studies have confirmed the superiority of the third method, both in terms of practical application and
the quality of the resulting wine.

According to the data from the Adjara Agriculture Department, there is currently a strong incentive
for the cultivation of Chkhaveri grapes in Adjara, driven by high demand and prices for both wine
products and grapes. The region possesses significant reserves, creating an opportunity to improve the
socio-economic situation of the local population and to use land resources more effectively.

In terms of grape and wine production scale and income indicators, after Chkhaveri, Tsolikouri and
Satsuri hold important positions. The technologies for making wine from these varieties are well

developed, and their products are diverse and in high demand.
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Tsolikouri is a widely distributed local variety used to produce high-quality table white wines, as well
as naturally semi-sweet and dessert wines. Both factory-made and family-produced wines are made from
Tsolikouri, with the latter often reflecting the unique approaches of individual winemakers.

Satsuri, another indigenous variety, is also widespread in Adjara. It is used to produce ordinary wines,
as well as high-quality cognac alcohol and grape juice.

It is important to note that many Georgian grape varieties have not yet fully realized their potential
for wine production, meaning there is significant untapped potential for creating new competitive wines
and alcoholic beverages. As a result, the region has the opportunity to establish itself in wine markets by
producing wines with unique characteristics using modern technological systems. This potential is
demonstrated by the list of grape varieties that are common in Adjara but have yet to be fully explored.

A key development for the region is the establishment of a wine factory in Keda, which would rely
on local resources and stimulate the expansion of viticulture. It is also essential to create wine houses in
the region that, utilizing modern technologies and technical resources, produce wines using traditional
Georgian “qvevri” methods. Wine cellars have already become widespread, employing various
winemaking methods and technologies, engaging in wine tourism, and selling products on the local
market.

"The Zvari” vineyard, cultivated by the Ministry of Agriculture of Adjara at the Kobuleti
experimental plot of the Agroservice Center, is playing a significant role in the development of
viticulture and winemaking in the region. The use of modern agrotechnologies has led to positive results
in adapting different grape varieties to local natural and climatic conditions, resulting in high-yielding,
high-quality grapes. This not only confirms the high potential for expanding viticulture in the region
but also allows for the study of the biochemical composition of grapes grown in new environments,
paving the way for the creation of appropriate processing technologies for various wine products.

For further development of viticulture and winemaking, several factors must be considered:

e Economic potential: In Adjara, the viticulture and winemaking sector can become a key
alternative for the region's economy. Support should be given to the production of origin-
specific, family, or brand-named wines. While small-scale, these products could carve out a
niche in the market and contribute to improving the socio-economic conditions of rural
populations.

e Technological development: The technologies used for producing certain wines are often not
based on modern advancements in winemaking, both within Georgia and globally. This suggests
a need for further education and experience-building among local entrepreneurs. It would be
beneficial to utilize research and educational institutions, as well as the Agroservice Center’s
network, to provide educational and consulting services, along with the delivery of
methodological materials.

¢ Regionalization and grape variety research: Work should be intensified to determine possible
directions for regionalizing local endemic and introduced grape varieties, assessing fruit quality,
and exploring potential uses.

e Vineyard collection plots: It is necessary to create vineyard collection plots across various zones
of Adjara, which would support scientific research and enhance the knowledge of local
winegrowers and winemakers. This would also help protect the purity of grape varieties,

preserve those at risk of extinction, and identify the best uses for them.
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e Quality management: Efforts should be made to introduce grape quality management
technologies, informed by modern global practices.
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X € o S 3
153322030 36| 223 Slele| &) 5%
oo |25 S8 | %] 28| 2| &P
c £ c ;2 e §) [5) > B B e
Ysl¥el el el € 5| 5 |¢
c &l gl g | 8 o & © © s
B38| 5|2 | @ | & &| & |3
356smobols 183 | 115 |86 5,1 045 | 0,15 | 264,4 | 9610 | 49
439300
330673060l 143 | 120 |90 53 [035 | 0,05 |3667 |59, |24
BIOELILO
3330056900 21,2 | 12,0 | 86 38 |052 | 006 |160,0 | 660,0 | 4,9
g3o30mboxmdo | 26,7 18,0 14,4 | 3,8 056 | 0,37 | 1358 | 2190,0 | 5,1
09)3H3MM0
3m3m60 153 |92 11,3 |91 0,5 0,13 | 2259 | 840,0 | 3,2
3bcowo 2
396@oMH0boL Y3300l s 435300l Ba®Bgbol JodoMo Ggagbowmds (%, by dobsby)
Ne | 9sBg9bgdergdo 943530000 435300l boMBgbo
1 39650 603m0gMhgds % 12,0 1,2
2 | 8753056005 % 0,35 0,08
3 | 95dM9gd0 LagPomnm % 9,0 0,8
4 | bogdo™ 3gdBHobo % 2,4 3,3
5 390039wmbs % 1,6 2,2
6 | g9wmds % 2,1 3,4
7 LogPHmnm sDMEGo % 0,27 0,3
8 | 9096Bgmo % 0,05 0,008
9 | 30&sd0bo C da% 366,7 8,1
10 | go®odobo P 3% 590,0 660,1
11 | Bl-o00d0bo 9p/39 23 2,1
12 | B2- ®odmgsgobo 93/33 2,8 25
13 | B6- 3o®m@mdbobo dy/3y 18,45 17,6

35050 bsMolbolb 1533900 dMF3ML FoLowgdSE 93090905 bsMRIBOL domsgz0LwmBEIgds
505 IME93OH0 503009MYdgdOLY (Fo®E 030 od@gdo), GMAgEog doomfigzs byargmeols
©5gm30o3gd0m, 50°C -0l gbgero fywoom Gd9byxgMdy godmemgsbgzom, Joa®moed B39l d9dmbggzsdo
4353000l 656MBgbo LsdMf3gem 20534853900l Jq0cg 56 8goio3L JoMEH0g odMmadl s sdo@md
BsBgbo 56 L5FOMMIIL Od(305390L s 3BYro fywom godmmMgabgzsl. bsmBgbols dBMmdOLmM3OL
3°9m3049bgom 3639430960 FBMdOL Igomo.
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3OHMBOL  M3E005NMHO  35M03gBHMY00s: boMBgbol IMmds 50°C-Bbg 40-50 Fumo -osidgze-
Q539LMYds M9bABoM sMgdo. JowgdEo bodmdgdo dgdymdo 33eg30Lm3oL 0bsbgds 4°C-ols
306HMd9dd0.

1533990 dF3mL B0BOMEWMYOYMIE 5JGHOMMO IBToEOL FgnsLgdol dobboom 4sbzlsbwgmgm
0mF3mb Lofdobol ba®olbo: dmF3m3960 3mEobodsmogdol 9903390 Mds s 533900 dMIF3MU
LEEOBEFOWO M30L90900. Y3530l Bo®bgbosb JoMgdmeo L3300 dmF3ml bobdomfyarmgsbo
3902960 ®ds Bm390w0s (3G do3.

gbMowo 3
4353000l BoMBgb0sb Jowgdmwo Lo3zzqdo dmF3mb bobdomfyarmgsbo gagbomds

0m3F3mgzobo
33930l md0gd@o 886;@{;0 6082;2? /8601) 805) %)030 Bzfg; Of;()b 300bodoM0gdol
HSCRNING 0 HSCRNING 0 B98330@ D %
1533900 dMF 3™ 90, 2 +0,1 1,2 +0,4 88,5 +0,5

1533900 dmF3m 990393L 1,2 + 0,4% FsG@H0g FodMgdl s 88,5+ 0,5 3mF3m350 3meoliads®oEqdl.
39L50580L5 MOE MBOM OB EIVICIMEYIMYOHO BogPmgdols 99339 mds Jom WROM
050505 dobo  Lofdobol bsMolbo ©s dswognos FsLdo  dMF3m3560  3MEOLOFSMOEIdIOL
3993390 ™ds.

15533990 3330 Bv6bJ30MbsEHo M30lgdgdo.

15533900 3m33ml dogM fyeol 89353806M980L bsto: dmF3mb fywol dg353d060900L bstro
24963L5BW3zMgm Ms30E 930w Igmmeom Luo et al. [12]. 1y dmI3mb 603maL 35053 900> 20 dew
2458mbog §goml, 3594m3b90m 24 Lossml 25° C-Byg , 9909y 99399©90M9ds 396GHOOGFROMGON
3000xg-bg 15 ool g96353mds8o. 99909y 0mF3Mbasd asImgfirOmm fyswo ©s 3fHmboo.
§9eob 99353806900 1B 356g5M03MdM 396EHMOBMR0MIO5d©Y s 39bGHOOBMR0MIdOL d9dwgy
033mb Hmbols bbgomdoon.

1533900 dm3F3mb dogH bodol F935380MgdOL MBsMo:  dmF3mb fgarol F9353806M9d0L Mbs@o
24963LsBW3Mgm 3M030GB930Eo dgmmeoom Luo et al. [12]. 0,53 dmF3mb 6091L 350530 5d¢»
dBgldBomOL Byl s 359369000 24 Losmb. 3ol g0y bsMg30 99399gdMYds (396GM0-
531300 905L 3000xg-g 5 ool 496degemdsdo. 900099 93019096 L3g®ba@eb@Hl o BatBgb ool
3pmboom. 3bodol 89353806M900L MBI 05bgsM0dgds Fghimgzowo Bgmol MHomgbmdom sdmbs-
A0 30599830 60dmdol bsfyol Fmbolbmeb dgsMgdoom.

1533990 dmF3ml B0gH Jegrol Tgo35L L@MdEooL Mbs@o: Jmeool Txs35L LeEMdEOOL MbsMO
053M3000909905 1533900 dMFIMUL 5390w gdsDg, 0gdol JgmmEbg s LaMgsdom s6ol pH-by.
1533990 d™F3ML d0gH Jmeol Fgogsl LM®MDEFOOL bLsBPIGMOLMZOL 19 Ls33900 dmF3m s 0,1y
BoG®0mBol Jmo@o 3s3bligboom bs@Momdol Jermemowob (0,1 dmen/dgn) 50 der-do (pH-7,2). 37°C-
g 9900050 BLBsOL 35bxWMg300 2 Losmo. 9999y 39bGHM0BMH0Mgds 15(mmo 2000 d6/foo.
90090 Boengdl dmgsgoegom blbsMo. 1d¢n blbs®o gss30Esbgom LobxsMsdo, ©sgsds@go 6dw
45%-560 gma06M 05535 s 0,3%-0560 s 108 0,3%-0560 FmEazmEmeol blbsto, bstgzo 39050
393560009, @ 393569090 30{o 65°C-0b igarol s35Bsb5BY, go3039d0L 9dgy dmsborddols
056396909l gLsbzgMego 620 63-Bg UL3gdBHOMBMEHMIGEGH®DY (Simadzu Japan). bs@®omdol
Jos@dol be®dEools 858396909l 3LsBP3MOgm  Logzswod®mm IOy bodmdol bLbsGL s
L53mbEOMEM blbs®l Fmeol 358306900l Lbgsmdom 96 dgLisdsdolbo gm®mdeoo [13].
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AYy300L LerMdEoOL bsGO: 11533900 dMFIML FJogk BHY300L LMMBEoOL MbsMmo obolsBL3Ms
AoGHO®MIGEHOME0 IGOMPOm. FHY300L F9BLEBEZMOLMZ0L MYea9bEs® 25dm30ygbgm JodoMo
Lmnos ¢yzo0olb dsmoeo Pb(NO3)2. ¢g300L bofigolo 306396@EHMa0s 8950396cs 0,025 dmen/en (CO)
LeOdE00L 3069E0399M0 GMEOL BolswgdI® 6 3MEWdST0 omO3LNdM 13 dmF3mb s olbsdo 500¢n
(V) boggerg30 99@seol dsmool blbs®mb. 306039e 30¢dsl 3oym3b69dm 5 oo, dgmeg 3edsls 10
Pmomo s oLy 99099 30 §w9099 ©IYM3bgdom. ymgzgwro ImEgdvyero MMOL Aslgwrols 8999y
3Bmdogm bLbsMTo GHyzo0lL 899339 mdsl (CT) GHoGM®MIYEGOHWwo Fgom©om. sbsgroBobmgols
3009000 20¢» 608wdl blbsOl 35053 gdo 0,1-0,2 FdGoe WOMmEHOM30bL pH- 6 8sh396909ds8¢07,
390092 35953900 3 13900 Juobgermbol bserobxolggdl s 3BoGMmszo EDTA 0,025 M blbstoo
15650 00LBIOHO FGBIOOEMDS 56 TJO(33¢0S Y30MJo FJRIOOEMd0m. LrMHdY6EOL Joge EHYz00L
LEEOBdEOOL IMEeEmdsl (AT) dmgdmEo ™oL 4ogErol 990gy 39689M0TMdOm Fglsdsdolo
gmOdIwoo [14].

153390 3330 LygMNM RBEs3MbMOEIdol gd339wMds: F5bsM0bol yzs30ado P 30853060l
(39L39M000b0) 2obLEBEZHOLMZ0L godm3z0ygbgm 30sB0OLOL Mgsd00l BgmmEO, LE3MBEGMEM
bLBsH®b Lmgms 39139MH0EO6MD F0TIMHMYGOOM. M759d30L 39BHIMIOID 35MogErE Lobx sMJdT0-
06 BobyxsMmsdo 93543l Logmb@GMmerm blbsdo 2009y ommool gbgzbowom, bmerm dgmeg 2
Lobxs®mdo Bs33eg30 blbsto 2003y Mmool gbgbowom. LobxsMgdl 35053bgdm 13gEO0SW e
306OMbog FMFgerdo, MHmIgedos sMOL fgowro yobrwrom. 9@s@GH03Bg ©odsgMgdmEo godymeo
3d50M0B ymzgger LobxsMsdo qds@dgds momm {izgmo 3mbagb@®momgdymo HCl (mommgwmew
LobyxsMsdo 20¢) G95d3ool sdmegzmgdol 999y LobxsMdL 3smogLgdm 35-40°C -ob {iywosb
505B56530 30f-00 B39O0l 13od0E0DIE0OLMZ0L. BJMOL 0BEIBLOZMBL FUsbMaMI300 B3gdGHEMM-
amGHMIGEHODY (Simadzu Japan) 530 63-bg [13].

3bOowo4
096oM0bol y3530¢0l 11533900 dmF3Mmb 3mbJsombowrm®o dsB3969dwgd0

fgaol 3bodolb &Yzo0L Jorgmol 9039l
39353806900L | 99353806900l 9353806900l LeOdEOoOL 30@0(?/:60 P
mboo o/ MBst0 g wbstro 9/ mboto dp/y
12,2 2,0 20,1 7,6 6,2
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35605Mm0bob yzsg0emo Tg/am:
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935300l 13533900 dm 33 Og/¢m:
Ca-3289, K-8812, P-1843, Mg-1095, Na-107, Si-344, Fe-69, Al-35, Zn-14, Cu-10,4, Mn-17.



110

R0IS IS0 1O33IB0 dM&I0T 3S6RISN60L 35308200 (Citrus Unshiu Flowers) 6567BIG0RS6
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0©9353 905  BMJbogme  9w9dgbBHJdbg  9MLGdIME  EILHAZ00  DBOZIML, bmwm  3mEHgbE0MI©
AmgbogzmMo 9egdgb@gdol Be, Ti, T1 899339 mds s©0dmBgbols BzsML J3gdmmos.

AGRARIAN SCIENCES

DIETARY FIBER FROM THE RESIDUE OF MANDARIN
BLOSSOMS (CITRUS UNSHIU FLOWERS)

TAMZE CHKHARTISHVILI, GURAM PAPUNIDZE, SOPHIO PAPUNIDZE,
NINO SEIDISHVILI, DODO ABULADZE

Shota Rustaveli State University
Institute of Agrarian and Membrane Technologies
Department of Agrarian and Food Technologies

ABSTRACT: Dietary fibers obtained from by-products of mandarin flowers (Citrus Unshiu) have different
compositions and applications in the food industry. Obtaining physiologically active dietary fiber additives,
it is crucial to select an extraction technology that preserves the structural integrity of fibrous polysaccharides
such as cellulose, hemicellulose, pectin and maximum removal of low molecular weight substances (simple
sugars). Highly purified dietary fibers, known for their physiological benefits, can be used as a prebiotic
additive in a wide range of low-calorie breads, confectionery, dairy and meat products. In contrast, low-purity
dietary fibers, which have a high content of simple sugars, can serve as a physiologically active additive that
improves the rheological and organoleptic properties of bread and bakery products. The inclusion of dietary
fibers in bakery products not only helps reduce the amount of wheat flour, but also increases the yield of the
product, extends the shelf life and improves the functional properties.

KEYWORDS - mandarin flower residue, dietary fiber, functional properties.
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SBLAGSISE(): dmgr fiemgddo 360d369mm3gb5 350D 06 MHglo dmbmemomwm®o bsggdmdgdolisdo,
HMIol sLsggds© 458m0oyggbgds bzsslibgs Labol ogrodgdo. 59 JodsGmEgdol 4s630msMYBLME
©53530060900m, 155F0MMS sbErsE Rslibdmeo BgEMmbols M3z0lgdgdols dgbfjsgus.

6590Mmddo Imyzs60¢0s SEMHIMWS® IGHZOMMNEO dgBHMboLs s M306509EMbol gergdgb@gdol
9gb3900096E Mo Imbs3gdgdol gobBmasgds, s3Mgmzg M93mIgbEsEEgdo sEMmYME Ss3do dgEMbol
LodBHIoEoL  bLIBWIMDY. s®b0dEMEos, MHMI M3065d9BH™MOOL  3MBLEGHMYI30gd0L  YosbYIMOAYDdS
L0dG 30399 ©s LobobiE bg S 15380 Fg0degds 35§sMBmmMa 03039 3gMEO300 Gog 9gdmdsgy-
305 53456 gdmeEo 3mbLEGMMJEoobsmzol. s3sbmsb G 30bsBYBMbOL SEMYMEo EIGZOOMZS Eslssa-
39005 03 306HMmdom, MMI EIGHIOMZ0L 0bEHIBLOMBdS 36 50903305 0,5-1 EIBZMMZ0L 3BMEgldo
393mbol LodE3oEgl. ©OB30MM30L M3EH0TsH Loog dgodegds Bsgmgswmm 0,4 IMM3930

©B30M30050. s8gsMgdols 3Mmiglido dgmxzo dgGHMboL SEMmIMWO EIBZOMMZS  IIOIOMSE
9mgdggdl ol Lsdmermm LodBH3osgbg. 99 MHML LodGH3oaol BMELd dgodergds 8gswyobml 20-25 %
Ls3mbEHMHMEm 306HMdgd0 3539s6Mgdre dgEMbmsb Bgsmgdom.

153356d(M LOGY3IB: dgEHMBOL LOIFBI0EI, VIBMOIG0, SOHIYEO POEZ0MMZJV0, dEHMBOL
Lod®3oEolb bs

O (engddo 3609369003650 go0BsM©s 063 Mgl BmbreomMo boggdmdgdolswdo, HmI-
@ob 515905 39dM0Yyghgds HZooLBZS LEbOL Yserodgdo. 58 0Ol 295300
005353306M9d0m, LoFoMMS B BolbTMEo ¥gEHMBOL MZ0LYdGOOL Tgbfagers. SHars Rofiymdoro
dmbmeom®o dg@mbol LodBH3oEols s IRMOTs300L  JobolosmgdgdOL  Fom3seolfobyds
330w gd9os  bgoolibgs Lobol ysarodgdols gsdmygbgdom 5393090 boggdmdgdols 3Gmgd-
06500l EOHMU.

00 300560Eadom B3gbL JogM BoGo®m®s L3930 9JudgModgbEH o §s0m33¢3900.
3B 0o 0gbs Bowoo 8530l dgBHMbol 3199900 s 3GOHAYBO, MHMIWGdOE A99YsMHgdOL
39600 5EMIMMSQ IGZ0OMNMOo 0gm bodE30Eol BL3MOL 40%-0m. ds394stgdols 396o-
m©do 39@™bol Lod@3oEol BMEol Fgusdsdolo LsFoMHm IMM3J30 POHAZOMMZOOL AsbLEBEZ-
MolLomzol 03039 899500396 mdoL sdo@gdomo 603Mdgdo ©oa39s3s MHL39399Yg. 9Jbdgeo-
99600 399m33wg39d0L FgrYagdds Gowrboba 53969l SEOINWO GZOMMZIBOL TJRIROP
093™bol LodBH3oEol Brgmol dB0dzbgEMzbo BOHPs 98YsMgdol 3MMEaLdo BZ0MHMOZO

093™Mbol LodE3oEglmb Fgsmgdom.

09B™bol 9589456900l 3Mm3gbdo 9mddgo OGZ0MM3700L gogwgbs dol Lsdmmm Lodd-
3039%g 9600369cmmg5605 3M5dGH03Mwo  gsdmygbgdol Jalodengdenmdols 39ML3gdEo30l dogdol
035LsBOOLom. 50Lsb0Tbs305, MHMB SO0 OAZOMMZ9d0L gogergbs dgB™bol Lodmermm
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10d3H3039Pg 39bLBZ390ME0s 390900L, 3MODIAGOOL, 3mFJOoL S BoErGdOLIMZOL. sdEYds©,
BoFoMms  (393-39¢39 09465l 2obboEo  s@MYME0  IGHI0MHMZIO0L  A53wabs  BdYEMbOL
3sbslioomgdgdby.

093™Mbol $EMYIM0 OGHZ0MMZOL POML sMBYOMEo J3gMH0TYbEGHWwo dmbsEgdgdol dobg-

3000 E5AJ60O0s, MM 3gBHMbol LodE 3039 Bo3wgd 493w gbsl sbgbl gowmbmeo gangdgb@gdol
3D0@MbsM0sbMmdsBY 9®B0MYOOL BmMIsEr®mo 3OMEbEOL OHMUL. F535¢0mMs©, FmbmEomvyH

5309030 dgEMbol LodEHI0EoL 85%-0m (330EgdOL EOML F9Mbo gergdgb@gdol dbBowvw-
B56M056Mmds 0BMYds Fbmerm 20%-0m. 6306509F™boL 3m3Fgdol byMHosdo, HmIEwgddog dgGmbol
10933039 oo 25994sHgd0L 39M0MmEA0 0(33¢gdMES 4-X 96, IHB0EMBIMH0BMOOL BMHEST Fgo0bs
dbmwm 23 %. 03039 9du39M0d96@Egd3s 9639bgL, I dgEHMbOLS s SMTsE MOl F9F0EUIEMDs
QMM 55330 0HBOHEIGDS MBOM 0bBHIBLOWMI© 309 dobo LodE30oag 3Fdzsby.

2096256M00909d0Ls @O 3gOOL  LOxmAZzgEBg TglodErgdEIsE 0MZEIOMPS ©30b5d9gEMbOL
30BLEHMJ30900L 29694oe0dgds dgE™bol LodEH3oEol 50 33/d? Jowfgzol MML S HMES EOMY-
0000 S 3990030 GHZ0MMZ9O0L FoMHrMBds F9oAIbs 9Mbs3gd 1:1. oMb 3mbLEG-
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THE INFLUENCE OF EARLY LOADING ON THE PHYSICAL AND
MECHANICAL CHARACTERISTICS OF MONOLITHIC CONCRETE

TEMUR TURMANIDZE
e-mail: temur.turmanidze@bsu.edu.ge

Batumi Shota Rustaveli State University, Georgia

ABSTRACT: In connection with the development of monolithic construction in various formworks, a need
arose to know the properties of young concrete. The article provides generalizations of experimental data on
the early loading of concrete and reinforced concrete elements, as well as recommendations for determining
the strength of concrete at an early age. It is noted that the calculation of reinforced concrete structures for
strength and rigidity at an early age can well be carried out using the methodology developed for structures
in adulthood. In this case, early loading of reinforced concrete is permissible provided that the load intensity
does not exceed 0.5 of the strength of concrete at the time of loading. The optimal loading value should be
considered 0.4 of the destructive load. Overloading young concrete has a beneficial effect on its final strength.
The increase in strength can be 20-25% compared to hardening concrete without loading.

KEYWORDS: concrete strength, deformation, early loads, concrete strength increase
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ABSTRACT: The process of understanding the world by an individual is executed through language: humans
make connections in their own consciousness between categories with objects and events, and incarnate them
by verbal means. Language is also manifestation of a person’s social and national identity; there are four major
functions of language: (a) communicative function — language is a means communication for humans, and
thus, one of the basic conditions for formation and existence of society; (b) expressive function — language
expresses the inner world of mankind; (c) constructive function — language is a mean of forming and
expressing thoughts; and (d) accumulative function — all achievements of national culture and civilizations
created by mankind are embodied in the language. It can be said that language is what makes humans human.
The verbal aggression expressed by politicians is a powerful manipulative tool in communication. To realize
verbal aggression, politicians need to choose specific communicative strategy, such as verbal language (written
or oral communication), non-verbal language (facial expression, voice tone, and body language), and
visualization.

The aim of the presented work is to identify, describe, and analyze the signs of verbal aggression that occur
under the influence of the political situation and social context in contemporary socio-political discourse. It
also seeks to uncover the causes of this aggression, and to study and analyze cross-linguistic transformations,
as well as the cultural and national origins of differences. The aim is to identify and analyze the linguo-social
characteristics that contribute to the contaminated nature of socio-political discourse. The aim of the research
is not to fully explore and exhaust these two discourses, as we understand that both are quite extensive.
Instead, the goal is to discuss the reflection of political situations and events in society as they manifest today,
and to demonstrate how political thinking spreads within society and the extent of the influence politics has
on the social fabric.

The primary research object is the speech of politicians, their public addresses, and the statuses, comments,
remarks, and messages shared by the public on various social networks, which are rich in examples of verbal
aggression in Georgian, Russian, and English. These examples serve as valuable resources for understanding
socio-political discourse and enhancing it with practical examples.

The main methods we employed are: observation, description (i.e., the descriptive method), which
allowed us to process empirical material and provide its interpretation; the comparative method, which
enabled us to compare and analyze texts containing verbal aggression in both Georgian and English.
Specifically, we analyzed texts where examples of verbal aggression were used.

The main task of the research is to find the connection between the aforementioned linguistic features
and the effects they produce, as well as analyze their intensity levels in the context in which they are used.

KEYWORDS: Georgian Political Discourse, Linguistic Significance, Political Communication, Speech
Characteristics, Verbal aggression.
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Introduction: Technological development, as well as the improvement of communication means, has led
to an increase in verbal aggression within society, along with many other changes.

The study of the phenomenon of aggression is an interdisciplinary research subject, attracting interest
from fields such as sociology, psychology, speech act theory, linguistics, and others.

It is also noteworthy that the scientific study of verbal aggression only began in the second half of
the last century; prior to that, it was primarily considered a practical issue.

On a common-sense level, the concept of aggression seems clear; however, defining it as a term has
proven to be quite difficult. The complexity arises from the fact that the term "aggression" encompasses
many different meanings. According to the simplest explanations from behaviorist-oriented
psychological theories, aggressive behavior is defined as that which harms others.

In contemporary linguistics, alongside the phrase "verbal aggression,” terms such as "language of
aggression" and "communicative aggression" are also used. In addition to these phrases, modern linguistic
research employs terms like "hate speech," "language of violence," and "discourse of verbal extremism."

The expression of aggression in verbal communication necessarily implies the existence of an object
of verbal aggression, towards which a negative attitude is directed. If there is an object of negative
attitude present in communication, it means that the object is the recipient of verbal aggression, and the
negative attitude towards it can be expressed explicitly (for example, through invective) or implicitly
through violations of communicative ethics, discourse conventions, or non-cooperative forms of verbal
behavior.

In the most general form, verbal aggression can be defined as:

¢ Rough, offensive, and humiliating communication;

e The verbal expression of negative emotions, feelings, or intentions in a form that is unacceptable

in the given speech;

e Insulting language;

e Warnings;

e Threats;

¢ Rough demands;

¢ Blame or accusations;

e Mockery.
Discussion: A general classification of verbal aggression was established in the 1960s by psychologist
Arnold Buss; the classification he developed remains relevant today. According to Buss, the entire
diversity of aggressive actions can be described based on three scales: physical-verbal, active-passive, and
direct-indirect. Regarding verbal aggression, Buss identifies four strategies:

1. Active Direct Aggression - This strategy of aggression demands immediate subordination and
signals a threat with unpleasant consequences. It is used to verbally insult or humiliate another
person (or group) with attempts at sarcasm and mockery of the interlocutor. This form is currently
the most widespread. Active direct aggression is common both in everyday communication and
in public speeches. It involves threats, statements of destructive, malicious wishes towards
someone, as well as speeches that call for aggressive actions against the verbal object.

2. Active Indirect Aggression - This involves spreading false information, slander, and rumors about
the object of aggression. Such aggression typically means spreading gossip "behind the back." In
this case, the "aggressor" does not directly contact the object of aggression but displays negative

attitudes through unacceptable actions.
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3.

4.

Passive Direct Aggression - This involves refusing to engage in dialogue with the opponent, talk
to them, answer their questions, or connect with them in any way. Passive direct aggression is
expressed not in the aggressor's verbal actions but in their behavior. The subject simply ignores
the interlocutor, refusing to respond to them; this behavior is considered an expression of
aggression because the subject displays a negative attitude towards the object through their
actions.

Passive Indirect Aggression - This involves refusing to provide specific verbal explanations.

Yulia Sherbinina provides the following classification of verbal aggression:

1.

2.

By intensity - weak (or obsolete) and strong. Strong forms of aggression include swearing, obscene
language, deceit, harsh demands, yelling, hostile remarks, sarcastic mockery, and severe threats.
Weak forms include rude refusal, indirect insult, and indirect condemnation.

By means of expression and nature - explicit (overt verbal aggression, intentional insults, harsh
demands, refusal, reproach) and implicit (ironic expressions, covert threats, rumors, and more).
An example of implicit aggression can be the following sentence: "The Lord has risen only once,
but Ivanishvili’ has done it three times already™”
(https://www.facebook.com/natelashvilishalva/posts/pfbid02jL.o]X]Jm8SEA UfEHFor3RRNuabcyz
9gEJRWxvMzfirgBENa89V7PQP6Nnvdvm]InByl - 31t of December, 2023). With such a verbal
statement, Mr. Shalva? draws attention to Mr. Bidzina Ivanishvili's decision to return to politics
for the third time.

By relation to the object - transitional or transitive (directed towards one participant of the verbal

situation) and inevitable (intransitive - when the subject unjustifiably insults the object in general and

expresses a negative attitude) (Sherbinina & Flinta 2004).

Analyzing the means of verbal aggression, Elena Sheigal distinguishes three strategies:

1.

Explicit - the most direct, sharp, impulsive-emotional form of verbal aggression (swearing, acts of
verbal threats, verdicts, categorical demands, and appeals); an example of this strategy of
aggression can be the following Facebook post by Gigi Ugulava3: "To those who are silent now
about what the “Georgian Dream” is doing in the councils of Batumi and Zugdidi, fu’k you with
the ideals of October 1, 20124."

. Manipulative - more rational and conscious forms of verbal aggression based on the ideological

transformation of original meanings (invective signs and means of slander). According to Irakli
Kobakhidze>, the former chairman of the "Georgian Dream," the collective "National Movement"
is a direct risk factor for the country's stability and democratic system. Kobakhidze made this
statement on the program "Imedi LIVE." "Yesterday, one of the deputies of the 'National
Movement' stated that the 'Georgian Dream’ will not achieve the dissolution of the 'National
Movement.' It really makes you laugh because the 'National Movement' is already so disbanded
that even Eliava (one of the biggest open markets in Thilisi) might not accept them. There were
only three of them, and Vashadze separated from Zurab Japaridze and Elene Khoshtaria. So, one

! Bidzina Ivanishvili — The founder and leader of political party “The Georgian Dream”. The Georgian politician and
oligarch, who served as a Prime Minister of Georgia from October 2012 to November 2013.
2 Shalva Natelashvili — the leader of Labor Party, Oppositional party.

3 Giorgi (Gigi) Ugulava — Georgian politician and the former Mayor of Thilisi (capital of Georgia). He was one of the former

leaders of the United National Movement (UNM) party.
4 1t of October, 2012 — Election of Parliament in Georgia

5 Irakli Kobakhidze — Georgian constitutional scholar and politician who is serving as the 16" Prime Minister of Georgia

since February 2024.
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person separated from two people; that's how disbanded the collective 'National Movement' is.
There are 'Furonats' there, ‘Nats' here, ‘Lelo’ over there - a completely incomprehensible party.
Incredible things are happening in the collective 'National Movement,' and very good processes
are developing, which ultimately strengthens our positions and, most importantly, strengthens
our state's positions. The collective 'National Movement' is a direct risk factor for our country's
stability, democratic system, and everything related to the country's proper development. The
more the collective 'National Movement' disbands, of course, the better,” states Kobakhidze
(https://www.facebook.com/www.cyc.ge/posts/pfbid02m6FjiM Gf3yizuhuagFBkC7g5NizpX8uBv

GNf9gzL kYQrj8dY1PmK5v8Mmd5nBmGgl - 07 of September, 2023). With this statement, Mr.

Irakli tries to convince the audience that the opposition party is now powerless and disintegrating.

He aims to show that we should no longer trust them and, most importantly, demonstrates that
the National Movement is losing its power. To give more credibility to his statements and for
manipulation purposes, he uses the plural first-person pronoun “we.”

Implicit Aggression, which is related to the hidden expression of corresponding illocutionary
intentions (indirect verbal actions, indirect predication, ironic statements) (Sergeevna M.V.,
2017). In an interview during the year-end program on Formula TV in 2020, Giorgi Targamadze’s
authorial program featured Shalva Natelashvili comparing Bidzina Ivanishvili to a barn rat: "... 7he
main rat, the barn rat; why is a rat assessed negatively in mythology? It sits in the barn and eats
what people have gathered. This rat is sitting directly in the budget, Bidzina Ivanishvili with his
group, gnawing at the country, the budget, and transféerring it to his accounts - the year of the rat
will end, and Bidzina'’s time will be over”
(https://www.facebook.com/watch/?ref=saved&v=217939309864133 - 31 of December, 2023).

All forms of active verbal aggression are realized through the following linguistic means:

1. Lexical - includes evaluative vocabulary, colloquial language, jargon, invective, and stylistically

reduced, non-standard vocabulary, among others. For illustration, consider the text of Shalva
Natelashvili's Facebook statement: "... [vanishvili was under the joint patronage of Putin and
Trump, and through their lobbying, he was turning the Georgian state into his own LLC. ... We
endured, we endured, and here it is - the era of oligarchy in world politics is ending. Soon we too
will celebrate the spring”
(https://www.facebook.com/natelashvilishalva/posts/pfbid02DTXTU11885BnHR[mBtfYRTEtY1
qz4Zp35EP2htwyy9iM1Vy76ToXLG5ifxjaggdpl - 07* of January, 2021).

Grammatical;

Textual (or "discourse") - In this case, linguistic demagoguery techniques are used, meaning
indirect influence on the addressee, as well as irony, sarcasm, and other means.

K. Sedov provides a detailed classification of verbal aggression, identifying 10 strategies:

. Verbal / Non-verbal.

In this case, aggression can manifest in the form of speech acts (insult, threat, mockery, address,
etc.), but it can also be expressed through non-verbal forms, among which the author primarily
distinguishes gestures (threats, irony, protest, etc.) and silence. An example of verbal aggression is
Shalva Natelashvili’s publication of a threatening text on social media: "7 address the millionaires

who have seized the parliament for making millions, ... as soon as you reach for the button to


https://www.facebook.com/www.cyc.ge/posts/pfbid02m6FjiMGf3yizuhuagFBkC7g5NizpX8uBvGNf9gzLkYQrj8dY1PmK5v8Mmd5nBmGgl
https://www.facebook.com/www.cyc.ge/posts/pfbid02m6FjiMGf3yizuhuagFBkC7g5NizpX8uBvGNf9gzLkYQrj8dY1PmK5v8Mmd5nBmGgl
https://www.facebook.com/watch/?ref=saved&v=217939309864133
https://www.facebook.com/natelashvilishalva/posts/pfbid02DTXTU11885BnHRJmBtfYRTEtY1qz4Zp35EP2htwyy9jM1Vy76ToXLG5ifxjaggdpl
https://www.facebook.com/natelashvilishalva/posts/pfbid02DTXTU11885BnHRJmBtfYRTEtY1qz4Zp35EP2htwyy9jM1Vy76ToXLG5ifxjaggdpl
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arrest Nika Melia®, I will throw all of you in jail with my own hands in a short time, and make
sure you understand this warning well”
(https://www.facebook.com/natelashvilishalva/posts/pfbid02gxKaZ7Q174TEf7r3f[V2wTbg7Fhyj
xnjDjr3A]7haAMQ9fFeaULa]Y2PZqjqyUpQl - 16% of February, 2021).

Direct / Indirect.

Direct verbal aggression is the result of a speech act that involves open, overt hostility; it is an
expression of verbal aggression such as insult or threat. In contrast, indirect aggression is expressed
through gossip or conversations behind someone's back. Examples of threats in political speeches
or interviews almost always occur. One such example of this strategy of aggression is Nika Melia’s
response to Aleko Elisashvili's” statement that he is ready to transfer his salary to cover Nika
Melia’s bail: "Aleko, don’t bring me to that parliament on my own; I will take you out of that
parliament with my own hands. I will take you out and throw you outside right now; really don’t
bring me there. What are you paying me from your salary?"
(https://ajaratv.ge/article/71854?fbclid=IwAR3KFrxbofkup4dd5UiCKGchbg4uW7UtabPx-
0QsMg5GbRAXwxh6LxHezDs - 16 of February, 2021).

Instrumental and Non-instrumental.

Instrumental aggression involves not only hostile intent towards the addressee but also aims to
achieve another goal. Non-instrumental aggression is aggression for the sake of aggression itself,
meaning it is aimed at eliciting a reactive response. This strategy of aggression serves to provide
emotional release at the expense of the communicative partner and usually has an affective nature.
L. Berkowitz agrees with the classification of aggression into instrumental and hostile, but instead
of "hostile aggression," he uses the term "emotional aggression." Emotional aggression is
characterized by impulsiveness (expressiveness) and the absence of serious planning and
deliberation. At this time, hostile thoughts and images drive aggressive actions (Tchitchinadze,
2010: 20).

Initiatory / Reactive.

Initiatory aggression serves as a means of attack, while reactive aggression functions as a defense
mechanism from the aggressor (both real and imagined).

American researchers Dodge and Coie introduced the concepts of reactive and proactive
aggression. According to them, reactive aggression is a response to a real or imagined attack and
threat. Proactive aggression (coercion, intimidation, etc.) is initiated by the aggressor themselves
and aims to fulfill their own needs. Proactive aggression is often directed at weaker and more
vulnerable individuals. According to these authors, proactive aggression can be either
instrumental (e.g., pursuing individuals for power or retaining power, contract killing, etc.) or
hostile (e.g., venting anger on an innocent person) (Tchitchinadze, 2010: 22).

Active / Passive.

Sedov notes that this division is reminiscent of the previously mentioned division into initiatory
and reactive. Reactive aggression is aggression against aggression; passive aggression is expressed
by demonstrating a desire to end contact or avoid entering into contact.

6 Nika Melia - is a Georgian politician, former chairman of the United National Movement party and former member of
Parliament of Georgia. He was a member of parliament of Georgia from United National Movement from 2016 to 2019 and
from 2020 to 2021.

7 Aleko Elisashvili - is a Georgian political figure who has served in the Parliament of Georgia since 2020.


https://www.facebook.com/natelashvilishalva/posts/pfbid02gxKaZZQ174TEf7r3fJV2wTbg7FhyjxnjDjr3AJ7haAMQ9fFeaULaJY2PZqjqyUpQl
https://www.facebook.com/natelashvilishalva/posts/pfbid02gxKaZZQ174TEf7r3fJV2wTbg7FhyjxnjDjr3AJ7haAMQ9fFeaULaJY2PZqjqyUpQl
https://ajaratv.ge/article/71854?fbclid=IwAR3KFrxbofkup4dd5UiCKGchbq4uW7UtabPx-oQsMg5GbRAXwxh6LxHezDs
https://ajaratv.ge/article/71854?fbclid=IwAR3KFrxbofkup4dd5UiCKGchbq4uW7UtabPx-oQsMg5GbRAXwxh6LxHezDs
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6. Spontaneous / Prepared.

In this classification, the significance lies in the originality of the expression process. Spontaneous
aggression manifests within a speech act where the motive and communicative intention are
realized almost simultaneously with their verbal expression. Prepared aggression, on the other
hand, is planned in advance.

7. Emotional / Rational.

Emotional aggression typically manifests within a spontaneous speech act. In this case, Sedov
refers to aggressive actions that harm others. Rational aggression represents a premeditated speech
act expressed through various forms of indirect influence: jokes, irony, and others.

8. Strong/ Weak.

Sedov sees the necessity of highlighting this distinction in the potential for measuring the
perlocutionary effect of aggressive actions. Strong aggression is a result of a speech act that can
significantly impact the emotional state of the communicative partner, altering it and causing
strong feelings such as disappointment, humiliation, fear, etc. Strong aggression represents the
most characteristic strategy for social discourse.

9. Hostile / Non-hostile.

Non-hostile aggression is aggression in form only and does not involve a desire to cause harm to
the interlocutor (Sergeevna, 2017).

Speech aggression is considered a form of speech behavior, the parameters of which are determined
by discursive indicators. We start from the premise that, from the perspective of dialogic interaction,
speech aggression represents an attitude towards anti-dialogue. The destructiveness of aggressive speech
behavior manifests as the addressee’s conscious attitude towards the subject-object relationship strategy.
Thus, regardless of the strategy of communication, the goal of speech aggression can be:

1. Expression of a negative attitude towards the addressee or referent (conditionally, this could be
considered the affective vector of speech aggression).

2. Formation of a subject-object strategy of communication with the addressee, which is evident
in destructive (non-cooperative) speech behavior (pragmatic vector) (Vorontsov, 2006).

Research on the problem of aggression in communication, particularly in political discourse, holds a
significant place in contemporary anthropocentric linguistics. This factor is determined by the fact that
political discourse represents a public form of communication and a way of thinking for the people. The
most important characteristic of political discourse is its constant aim, specifically the struggle for power
and the preservation of it at any cost. The development of mass media communication has granted
language a prominent place in this struggle, making it a primary tool. It has also acquired immense
importance, along with certain symbolic, manipulative, and aggressive features in recent years. Studying
the phenomenon of speech aggression in political discourse will help us better understand
communicative situations at the level of political discourse and improve them with appropriate
approaches.

Conclusion: In conclusion, from the perspective of dialogic interaction, verbal aggression in
political discourse broadly represents the speaker’s orientation towards anti-dialogue and
communication failure, deliberately organized by the addressee.

It should be noted that the expression of aggression in Georgian culture is influenced by both

historical and social-cultural factors. Several key aspects are as follows:
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Cultural Emphasis on Hospitality and Respect — Georgian culture places great importance on
hospitality and respect for guests. This cultural norm discourages the overt expression of aggression in
public and social settings, as maintaining harmony and showing respect are highly valued. Aggressive
behavior is often viewed as a violation of these cultural codes.

Traditional Values and Honor — Georgian society has deep-rooted traditions that emphasize dignity
and family reputation. Aggression, especially physical aggression, can sometimes be seen as a way to
protect one's or the family’s honor. In certain cases, disputes may escalate in order to preserve or restore
personal or familial honor, reflecting a traditional view of aggression as a means of defending social status
and respect.

Communication Style — Georgians have a passionate and expressive communication style, which may
sometimes be misinterpreted. Raised voices and animated gestures are common in daily conversations,
especially during debates or discussions. However, this expressiveness does not necessarily indicate
hostility but rather enthusiasm or strong belief.

Conflict Resolution — In Georgian culture, the traditional approach to conflict resolution often
involves mediation by elders or respected members of the community. This approach aims to de-escalate
aggression and find a harmonious solution that maintains social bonds.

Political and Social Context — Georgia’s turbulent political history, including conflicts and the
struggle for independence, has influenced how aggression is expressed and perceived. Aggression may
be more pronounced in political discourse, reflecting deep frustrations and a desire for change. This
context shapes how political aggression is understood and accepted by society.

Gender Roles — Gender roles play a significant role in the expression of aggression. Traditional gender
expectations often dictate that men should be strong and assertive, which may sometimes manifest as
more overt aggression. Women are typically expected to be nurturers and peacemakers, leading to more
indirect or passive forms of aggression.

Urban and Rural Differences — There may be differences in the expression of aggression between
urban and rural areas. In rural areas, traditional values and tightly-knit community structures may lead
to more regulated and socially mediated expressions of aggression. In contrast, urban settings may exhibit
a broader spectrum of aggressive behaviors due to diverse social influences and greater anonymity.

Impact of Modernization — Modernization and globalization are gradually changing attitudes toward
aggression in Georgia. Younger generations, exposed to global cultural norms and values, may adopt
different ways of expressing and managing aggression compared to older generations. This shift may
result in a blend of traditional and modern approaches to conflict resolution and aggression.

There are given also some other key conclusions:

1. The study of the historical picture of discourse enabled us to assume and suggest that the origin
of discourse may be linked, on the one hand, to language, speech, public speaking, etc., or, on
the other hand, to the study of literature, insofar as discourse is considered a broader
phenomenon than just a text. Discourse can be seen as a collection of texts united around a
common context and situation, which are connected in content and form and serve to shape a
shared meaning, addressing the same field. Depending on the context and situation, the style
and genre of the discourse are defined, which is clearly reflected in the phenomenon of social-
political discourse, characterized by its contaminated nature.

2. While a text represents a clear material manifestation of language, discourse creates a broader

framework for communication. This framework refers to the situation that the discourse serves
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verbally and the context that provides verbal support for the situation. This (framework) gives
discourse its meaning and purpose. That is why the study of discourse is important for linguistics,
as it helps us understand how language is used in real contexts to convey meaning and establish
social relationships. Through discourse analysis, we are able to identify hidden cues within the
communication process and the cultural code embedded in it, which, in turn, provides insight
into how language shapes and reflects society.

The connection between discourse and functional styles is strong and mutually dependent.
Functional style is shaped by the context, purpose, audience, and social norms of the discourse.
Considering this relationship plays a crucial role in both effective communication and the
analysis of discourse.

In a changing socio-political environment, when a social event undergoes political
transformation, texts with social content and purpose retain the features and characteristics of
social discourse while also acquiring political significance. As a result, we get a contaminated
discourse that combines both social and political characteristics.

Social discourse is often reflected in political discourse by mirroring social values, norms, and
conflicts. Political discourse incorporates the language and issues prevalent in social discussions,
using them to resonate with the public. Politicians aim to use language in alignment with the
emotions and sentiments widespread in society regarding a specific issue, making their message
more convincing and well-argued.

Verbal aggression is considered a communicative reality that can manifest within any discourse,
regardless of its temporal, non-permanent, and specific national parameters. It is a speech act
that accompanies and/or provokes conflict, occurring at either the interpersonal or social level.

The linguistic specificity of verbal aggression in political discourse is based on the speaker’s
assertion of their position and the demand that it be unconditionally accepted by the addressee.
The foundation of verbal aggression is formed through emotionally charged speech directed
negatively at the addressee, the implementation of anti-etiquette intentions, and other negative
actions and intentions, which lead to the destabilization of relationships between
communicators.

Verbal behavior of an aggressive nature is characterized by a dual intention. On the one hand,
it is the speaker's conscious orientation toward a subject-object strategy of relationship, which
can be expressed both through the content of statements and the destructive forms of verbal
behavior. On the other hand, aggressive communication is always characterized by the
expression of negative attitudes toward the addressee or the subject of the conversation, who
may not even be directly involved in the communication process.

The study of the linguistic nature of verbal aggression is based on three fundamental aspects: the
manner in which such behavior is acquired; the reward or punishment that influences its
execution; and the social and environmental factors that impact its performance in a given
context.

Verbal aggression is closely connected to, and consequently reflects, the cultural norms and
social practices in which it is born and functions. Aggression manifests differently across various
nations and cultures, and accordingly in the languages spoken by the members of these nations-
especially in the context of arguments-showing different linguistic characteristics. These

differences are shaped not only by visible elements such as culture, traditions, customs, rituals,
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etc., but also by intangible elements such as national character, individual aggression, and so on.
Naturally, from a translation perspective, it is especially important to consider both the visible
and invisible components of communication in cases of interpersonal or intergroup social
conflicts and confrontations.

When there are no parallel, synonymous, or other corresponding elements in the source and
target languages, translation requires particular caution. This lies in a nuanced approach, where
the translator must find ways to convey the intended aggression while maintaining grammatical
correctness and proper coherence of the text. This may involve selecting lexical units during
translation that still reflect the tone and intent of the original, but in a tone that is acceptable to
the target audience. Verbal aggression often aims to provoke a strong emotional or psychological
response. In translation, it is naturally advisable to ensure that this impact is not lost or
diminished. However, it is equally important to avoid further escalation of conflict in cases of
communication with an aggressive nature.

Translating aggressive content also involves ethical responsibility. The translator must be careful
not to escalate aggression or show bias. This is especially important in discourses such as legal
documents, media, or educational material, and particularly in sensitive contexts such as
politically charged social discourse, which manifests in the everyday lives and activities of
communicators. In such cases, the consequences of misinterpreting the translated text could be

disastrous.
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PHYSICAL EDUCATION

THE ROLE OF PHYSICAL EDUCATION IN HEALTH
PROMOTION

BESIK TSITSAGI

e-mail: besik.tsitsagi@bsu.edu. ge

Batumi Shota Rustaveli State University

ABSTRACT: Physical education (PE) is a vital component of educational systems, with far-reaching
implications for public health. Beyond its traditional focus on physical fitness and athletic skills, PE plays a
critical role in promoting holistic health, addressing contemporary challenges such as sedentary lifestyles,
chronic diseases, and mental health disorders. This article explores the multifaceted contributions of PE to
health promotion, emphasizing its potential to foster physical, mental, and social well-being. It highlights
innovative practices, inclusion strategies, and the role of educators as health advocates while presenting a
framework for integrating health promotion into PE programs

KEYWORDS: Physical Education, Health Promotion, Chronic Diseases, Mental Health, Inclusivity,
Physical Activity
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PHYSICAL EDUCATION

PHYSICAL ACTIVITY DEFICIT AND ITS CONSEQUENCES IN
MODERN YOUTH

BESIK TSITSAGI
e-mail: besik.tsitsagi@bsu.edu.ge
Batumi Shota Rustaveli State University

ABSTRACT: Physical inactivity among modern youth is a growing problem worldwide. The article reviews
the causes of this issue, its consequences on health and aspects of the social sphere. Data from international
and local scientific literature were used in the research. The article discusses the main causes of physical
inactivity and their consequences, and also provides recommendations for the prevention of this problem.
The work also includes the results of a complex analysis and assessment of the cardiovascular and respiratory
systems in modern adolescents. It also concerns the physical activity index and adolescents' attitude towards
a preventive health lifestyle.

KEYWORDS: adolescents, index, cardiovascular system, healthy lifestyle, physical activity.
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ECOLOGICAL CHALLENGES AND THEIR IMPACT ON ADJARA'S
TOURISM INDUSTRY: SUSTAINABLE DEVELOPMENT
PERSPECTIVES

NINO DEVADZE

e-mail: devadze.nino@bsu.edu.ge
Batumi Shota Rustaveli State University

ABSTRACT: Adjara, one of Georgia's important tourist regions, is distinguished by its unique natural
resources, coastline, mountainous landscape, cultural attractions, and diverse ecosystems. However, despite
Adjara playing a significant role in Georgia's economy in recent years, the region's ecological problems
significantly impact tourism development. Environmental pollution, climate change, and loss of natural
resources potentially negatively affect both the quantity and quality of tourist flows in the region.
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This article discusses the impact of major ecological challenges on tourism sector development in Adjara
and explores possible ways to address these challenges.

The article examines the impact of existing ecological problems on tourism in Adjara, studying issues that
directly affect the number of visitors in the region and tourism's economic revenue. The article also presents
ways to improve the region's ecological condition for sustainable tourism development.

The research aims to analyze the role of various types of ecotourism activities in the region's sustainable
development and present recommendations for further sector development.

KEYWORDS: ecotourism, sustainable development, natural resources
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