3gMomeygao 1odg3bogHhm gy@bsao
PERIODICAL SCIENTIFIC JOURNAL
NEPUOINYECKUNU HAYYHBIN KYPHAJI

ISSN 2346-8467

W)

Jymsolbo — Kutaisi — Kyrancn
2022

50® ()
AGRO
AT'PO

N9



J0bogo [otdmspggbls
0396 9mols S3Bmggem@myoy@o SbmEzoszool gogdotobs ©s
53530 (amgmmol Lsbgmdfogm 9boggaboGgdol Sa@smygmo gszmEgdob
3g0omeygm-LsdgiEbogm godm3gdsl
LO@IRSIBOM 3(IRIBOS:
@G0 Joxgsbodg dmbs — (Insgoto MgesJBm®0);
bbgomodgogmo bobm| (bLFsgmgmo dwogsbo);
LaBorgemadg Bayagmos- (L sgaryeno dpogoebo);
V33§)360:| 1G9 dody cn(]B?)o‘bo;| 353960dg  gobm;  ogodody gmayxs;  Sbomosbo  Gggebo;  jm3samosbo
Hosbeo; xodbodg Gggobo; 306(y@MsTgomo  Jgmggebo; boloos 0bmEs;  kodygosbo @obo;  Jmdsgnos
35bHoby0;  BMYodg Joyggoms; Hohbosbo-sbslsdgogmo  b9byy; M@ ds0s  Mo8sM0;  yudobgodgogmo 8o gs;
39s0gbxg®0dg bobm; yogosbo bobm; bgmsdg dsos; joamsbimbos gdbs®o; 3g9gamodgoaro dobobs; hbodmdy
©oAgxobo; xmdogs  EoLESbo; Fodmeodg 353930 mo3dg@Modg Lmbm;  msdopoto  dodogds;  Jogwady
®535%0; 836009 9§09M0; FMOIME0s60 F0Ms; MTdSI] yMao; bgdlisdy do@osdo.

LOAIRHdIGN() MRTBO0L LOBR3dMISAHINOL FIZAHISO):

hybbe 06bs (9305060); My Med 985000 (Y@ Jgm0); OHYMo dymabmo (Ny®Jgmo); dgenmgmbggs-
oy godz0em0 do@0bs (3meEmmbgmo); aobobmgo boygdo (sbgMdsoxsbo); 3sddomgo Godsbobo (mg@dJgmoa);
LobB@mbosbo gogozo (bLmdbgmo); Logobwoymgo gan@gdy@s@o (gobsbgmo).

The magazine is a periodical scientific publication of
Imereti Agro-ecological Association and
Akaki Tsereteli State University Faculty of Agrarian Studies.
EDITORIAL BOARD
Lortkipanidze Roza- (Editor in Chief);
— (Academic Secretary);
Santeladze Natalia— (Academic Secretary);
Members:|Urushadze Tengiz;|Papunidze Vano; Shapakidze elguja; Asatiani Revaz; Kopaliani Roland; Jabnidze Revaz;
Kintsurashvili Ketevan; Khasaia Izolda ; Chabukiani Rani; Qobalia Vaxtang; Fruidze Makvala; Chachkhiani-
Anasashvili Nunu; Dolbaia Tamar; Kubaneishvili Maka; Kelendjeridze Nino; Kipiani Nino; Xeladze Maia; Kilasonia
Emzar; Kevlishvili Manana; Chxirodze Daredjan; Jobava Tristan; Tsiqoridze Mamuka; Tavberidze Coco; Tabagari
Marieta; Kiladze Ramaz; Benidze Eter; Zhorzholiani Tsira; Dumbadze Guguli; Nemsadze Mariam.

FOREIGN MEMBERS OF EDITORIAL BOARD

Chuxno Inna (Ykraine); Gokturk Temel (Turkey); Turgut Bulent (Turkey); Belokoneva-Shiukashvili Marina
(Poland); Gasanov Zaur (Azerbaidjan); Mammadov Ramazan (Turkey); Santrosian Gagik (Armenia); Sagyndykov
Ultemurat (Kazakhstan).

KypHnaa npeacraJsiet
Hepno;:mqecxoe Hay4YHO€ U3JaHUue
Coro3a arpodkoJsiorunyeckoii acconnanuu Umepern n
ArpapHoro ®akyabrera 'ocynapcreennoro Yuusepcurera Axkakus Ileperenu
PEJAKHHUOHHAS KOJIJIETUA:
Jloprkunanunnase Po3a — (rmaBHbI penakTop);
[ABasmmBnan Huno|- (Yuensii Cexperaps);
Canrenanze Hatamns — (Yuensiit Cexperaps);
qnemﬂ:| Ypymanze Teﬂm3;| [Tanynnaze Bano; [ladaxunze Dnrymka; Acatnanu Pesas; Konanuanu Porann;
Jxabuunze Pepas; Kuniypamsunu Kerean, Xacas M3onbna; Yabykuanu Panu; Ko6amus Baxranr; [Ipynnze Maksana,
Yauxunanu-Anacamsunn Hyny; Jon6as Tamap; KybanenmBunm Maka; Kenenmxepuaze Huno; Kunnann Huno;
Xenanze Maus; Kunaconus Om3ap; Kesnumsunu Manana; Uxuponze Japemxkan; Ixo6asa Tpucran; L{lukopunze
Mawmyxka; TaB6epumze Coco; Tabarapu Mapuera; Kunanze Pama3; bennnse Erep; Xopxxommann Lnpa; Jymbanse
I'yrymu; Hemcanze Mapuawm.

3APYBEKHBIE YJIEHBI PEI[AK]_II/IOHHOFI KOJUIEI'NA:

Yyxuo Nuna (Ykpauna); Tokrypk Teman (Typuwst); TypryT Bynenr (Typuust); Benokounesa-IInykamBsunun Mapuua
(TMosnbura); Tacano 3ayp (Asebaiimkan); MammanoB Pamaszan (Typuus); Canrpocsit I'aruk (Apmennsi); CaruHANKOB
VYiremypat (Kazaxcran)



80655010

AGRICAL SCIENCES

1 36560 3936096905
ATPAPHBIE HAYKH

9096 896039, }gBoew Lggzs@godyg — 53MMAGOOLEGHO Md0YIEHJOOL
3990(356905-39000¢03mfigmdol 05301989M9d9d0 9
Bober og356modg — 6990l Amigdalus communis 06 OMEME0MHIOMEO
X09980L dgbiffagerol d9gagdo 16
065> EMEodg — 35BOL 3EGHWOOL 3N EH03060905, BossyM®
803600-3¢00085¢ 0 3060Md700L dom35¢molifjobgdom,
430009edoffo-9Hg® 60saggdby 24
3m@gbs mgsemmdg — Echinacea purpurea-Us 1553379bsgom 03090980

@5 Gobo 3MEEGH0306M700L (300900 089MgmOL Mgaombols
33093 M{OMM 3Mg3mdo 32

©585% 3osdy, gmg® 396099, 300 JosdY, s30m Lobsr@odg — 3f3569
BoMyomdol 3m®mocmgdol bgdbgdo s MMBdBMEo
25090ml ™300 356300509ds 40

303500560 ¢0d, %06F5M5dg bsBse0s, 30esdg J0MEMmY0, 5M39e5dY
935090069, 33905 056> — rgBbwydols Byols
93965699 MdoL 3MOMOEHMEMY0OHO ©S

d5embgmemmyom®o 360336genmds 47
856065 379305 — BOGM353M96MH0 Lmzmgdol Fogh GHmJlogzmem

6030009 9d5ms g5dmygmgzol «bsmol Tglfogans 52
GO @aONJoxsbody, 305 bywsdy — 089MgmOL  sgMmMmesbdsg3 @ by

1569390900756 5 5535009090056 dOAMNS 57
Roza Lortkipanidze, Natalia Santeladz — Causes of Soil Degradation in the

Upper Imereti Mountains of Western Georgia 63

Nino Kipiani, Julieta Sanikidze, Marieta Tabagari — Dates of Transplanting
Citrus Plants in Imereti Soil-Climatic Conditions 66



8535 grydsB6g0830e0, BB BsBbosBo-36515830¢m0 — 0MbKR Ol IMLBs3E0s6MdS

039690l 306009030 69
Maka Kubaneishvili, Nunu Chachkhiani-Anasashvili — Medick Yield Under
Imereti Conditions 74

306mBs y@3mdsdg, HyBM X9d0b60dg, omMyo x5060d], 30MmeEs MEody — b‘gﬁ)ab
35B0sl sbagno 3gMi3gdEoeo gm®mas ,Boolwdbols”
196mmy0m©Ho 330603900l 990093900 Jmdyegmols

dmboiodso@gddo 77
BBy BoBbOsBO-565L5830¢m0, 8535 gmdsbgodzomo — sxbol baygbo

5396030 190Mmo 3939esls (Hyphantria cunea Drury)

{0bssmBgy 939bstggdol o330l Lszgoglim
15095¢ngdS 81

606 bebgeodg, 66 osgmbodg — Orobanachaceae cxsbol 4350900
5 LBbgMdYdO JMmsoLol dmE603Me dsmodo. 86
53560 bry3odg — 3505¢80560 Mgaombol 83536 3ar0dsE®
30039030 3030300l 3MGHYGOOL dmygzsbs 3bs
593190693190 30¢530boL 95dmygbgdom 95

90 %586099, 3 8356539, 6365 K860JY, oMbs ym@HIMdsdg — EYOHRO
dmE30l 3mORMEMYoMGho ©s Lsdgm®bgm
0530L90M93900L Fglfogems, 39ML39JE 0o BMMAGOOL
3959mMB9g35 S IBIMAZ5 5FsM0l BgMTGEIMem
dgm®bgmd9ddo 101

065069605
3 ENGINEERING
NHXEHEPUA

Emzar Kilasonia, Soso Tavberidze, Mamuka Tsikoridze — Complex
Evaluation of the Tractor-Transport Unit Off-road 109

6565 Jomsdady — 396Mm©ORB0E0MYdMEOo 3MMEYdBHIOOL Lolistygdaom

5 333bg m30Lgdgdo 113



MULTIDISCIPLINARY BRANCHES

4 mimarTulebaTSorisi dargebi
MEXIYIANCHUIIJINHAPHBIE OTPACJIN

836565 3mdsbodg, @gws EmaMs8z30wo — Lsl3merm 9Ju3MML0YdO s

35000 MM360Bgds. 127
LgFram (3535690830¢0, 53530 bolgosd30@0, @o3s LoFobsgs — Ybo3sErMGmO

G900l MFoMgds BsAgaMgeml Ggaombdo 132
LgMm (35356090830¢0, 53530 boliyosdzomo, 350050 3Fgeody —

MH9E00MH0 GO 353bdo 135

Kukuri Tsikarishvili, Akaki Naskidashvili — The Deepest Karst Abysses of
Georgia 140




sgfmommyin 3336060900
AGRICAL SCIENCES

AT'PAPHBIE HAYKH




00@(M6(™M30S

d0)3969 bsMgsmdols gmMmIoMgdol bgdbgdo s MEOdBMEo
3°6090mb 850 35630056905

5095% 30qmsdy

bemgerolb 39mOHbgmdoL 53509809M0 EMJGHMEMO, SLM30MYdMEo 3OMTBgLMMO, SHLYY,
Jmmsobo, LogoOmggwm

9996 836009,

Lergeol dgebymdol 53509300 MMM, SLME0MIdWMWO 3OMBILMEOO, sfHlvY,
J050L0, LogoGmzgurm

Q53000 30a05dY,

526560 3936096090505 53500980900 MJGHMOO, S, JMS0LOo, LodsG3zgEwm
5300 LobsmMody,

LogomM39emUL 39d603MmM0 Mb039MLoGYE0, 5OJoBIJBMOL MEOdIBOLEH03OL s
©0H50b0l B3 GHYEHOL OMJGMMIBE0, MdOOLO, LogsGmzgurm

9239000 Jpgbstg ©@skag0lb 99098 bsFo®mgdl 1506330 3809976037960 0mbolbdogdydol
356bmE;309¢7983b. Fs0> a0l 5353093 FBHY5L, F08300L LB, 53365, dgbbgerst, bsbey-
FJ980b GgHobst s 5.8, 8o #d9Hgl, Beags bogdg 96985 8s9Bl, 3543398L s (H49356398b, bsosg 950-
330 8356Lb353989¢70 bsbgmbol, bodsmerob, gmmdob s sbszob Jpgbstgdos, Hmdemgddsg «1bos
0999656 6936956029070 3569002 5050056980 bEeemgmi0em0 ©sb396980b5030b. 300800650 dhzs69
3G9698¢rm80b mB0og9H by Joowfigzs 08 890006393500, 029 356305 Gobio gbogdoz960 dbs6g, bsbodhs-
H2em-308096950 300565985, RIbJ30035C B0 ZMIsBIMBs, B8r9bgdol 3330000 RbI30s ©
A9760¢r3029(%0 ©mbY. Y39¢3R9M0 380l Jdophgzs 30 Jgodergds dbeaermo s dbeermo byorse-
30do J90s35¢r0 b99800b, 8r9Bg960b s b3056980b 0000mgrycmo Lsbgmbol docaermgool m®m8s ;m-
boo, ol bsgwidqgerbgs «1bs dmbogl bgdmor osbsbycmgdacro bsbogepberer gmékdgdol #6980
@9 bb3ars-0302653065980.

6506030 3565 o000 (39300960, 639302665 J3029¢70, bsboBHSGLIO ©5 RHF0M-
80000) F3980Ls5 3s6bogreyemos 59 #35656369¢0b - BaBIOGIB00 FH980L Y390ms F08sGH00XIe9Bs.
29Mdm, F0980: s) J90sagbermbol, 8) byosgmdol bstobbol, g) bogtpmd®moz0 gobersggdol, )
AYob3om980b gs0xm89b980b s g9) I BsHob s F39:390b 85696b9G900L dobboo. Gob dydgass
900950 s0bsb9ds G069 989698¢rmB0oL 80999 B9 30 VOBHMH0s BH5020962800.

153396dm Lo@Yzgd0: ©936M9530vIW0, M93MmbLEMVI30wo, LogmEMdMO30, bgmsdymdo,
RMOHI0MGdS

B3O Mol 06@gMgLdo 5M0L H93M95:30990 sb0TbEgdOl MBOYIEHIODY (BY35039-
00, 3563900, 050930, 133960900 S 5.9.) BLIGIMYPOIWO 53OMAGHII603MNOO  “Mbolidogdgdo.
30639 (030, oblosboggwos FM9d0, HMIoms3 59 J0d>MMIEgdoL Md0gdEHdbY 1b-
5 BoBotmgl. 3Hgg3s63900L BMMT0MGd0L 3OMEILT0 5930YgdgMos Bo@OM©IL 39300v)-
60, ©930bLEHOI309w0, LIBOE MO s BMOIOMIOOMNO FHGdO.



39200160 360900 96M©Y0S sbowo gHgdol BHEMslgdBY, LIMOEHWW, LHMETIAM S Jo-

©3LobgE dmgbgdby, 93BHMIsbdsbgdol LoyMmIgdHg s WILHMZI0YMYIOIO BYI3sM39-
00l d94dbobols, MmIgaro galabwymgds 356m©s3meo bg30L ML fobMIL; siggg obvy-

M0 5 6sbHg3Me oo sbdsgdgdol  Imbs3z9mgdbg, MHMIId0E IYIATIMIdIOMO
lsBMYOIO00 490534930 005 BO3MEOL sbTBEHJOOL X AY39dT0. gl GOl 30Mfdobos
36900, OHMIol EOMLYE 58 IMbs339mBY 0FM9ds y3zgas bg. MBEs sbsbodbsz0s, MHMA
3928099600 FMH9d0L BMNMdGd0 h39gdmog »dbodzbgwms. sdoGmad 0o GYyol gmbool
53mmO30L 035¢BsBOHOLOM 56 sbEIBL MsMYMBOom 493wbsl BYg3s®30L LogMom 0gH-
Lobgbg.

69306LEOMI300 FO9d0LL 6530935 VoMYdMOo X0dob bggdo 0E33Wwgds (396~

b30, 39960HYysb0) MBOHM ©Y3MOSGHOMWIdOm. YY) Loe3MBLEHMMJ30M BMbs33900Dg sG0L bg-
900, G003 309399036905 ©93MOEH0UIO MZ5¢LIBOOLOM 300Gl K 0TJBL, Mg3mb-
LEAHOMI30Mo FHJdoLLL Olbobo bo®BMbgds.

LoBOEIMEOo FHJdOLOL bgds bymoamdol goxsblowgds. 53 O™l 03MHgds bdgero,
03960bdgero, 3536909000 s bLM3MYd0” 535000 F3965699d0, MMIGOLSE -

396020 5938 gQLgG03MEMO b0 s Hod39mw0s. LsbodsMmmwo FMHgdo bgwls MHgmdl
b900aMA0L  2oxbLOMGOL, LoEgMEbEolKIbsMOSBMBOL  A5dE0gMgdL, BMOTOMYISO

3Y93563900L wsbdox@gdol gbomg@olzmmo m30L90930L ow)dx MmdYLYGOL.
26I0MI00m0 FMHIO0LsL  bm30gegds boba®mdwozo 3gMomol  4sbdsgzermdsdo

6500096009 939350 5 0g0 G90dgds oMl B39vIgdMH03 smmgo Hergdos. 0yo
96905 bgmoamdol 99359bemdol, bgmoymdol baobbol, BosmomdHg bggdols bog-

MHEMOM030 obrsagdol gomdxmdgligdol dobbom, s1g3g  GHYoL3oMYdOL BMMT0MGdOLS0-
300 @5 JMBMEOL s J39EHYob AoLedghbgMgders. gobgzobowrmm mommgmemo dsmysbo:

5) 890500396@md0l 25mAxmdgLgdol FoBbom FMGdo BHoMmEIds 50 gdT0, LOWSE
39609990 bgmeaMIgo0s s 99300 JoBsbo B0MgdMwo 0dbsl LslMzguo dgdsgberm-
00l WsbToBE0. 30039 M0ydo, LsFoMms bgdEgbsdggdo 3wsloxgozoMgdmEo 0dbsl do-
00 JLMYGH0IMNOO VOMYOMEgdgdol Jobg300 s 030 I0YmML 59Yyzsb s MsbsTyBIZM
Lobgmdgds. Wsbdsxy@ol dmbszzgmbg dgodwrgds ogmb gMmo 56 ®sdgbodyg ffodygzsbo
939bs6g. 589396 996MJ6m356 W sbdsgzEHol 999Jdbge LobgmdgdL (9EOR03ZSGHMEYd0) doy-
399036905 130330, 65930, bmFo, IMbs, foxzgwo, 353b30, Fo0wo; Msbsdybegmos - yargoo-
Bos, 390b30, 39MHYysbo o 5. 8. gl M3965L369wWbo 0F3MYds 30639 Mogydo. Gyoldom by dgod-
905 MBgL AbMEM® 0l JaHgdd0sMgdo 96 I3069 X 3MBYO0, MMIIdoE JoB0sh g3M-
530 9539d3H90L. bdoMo (jo8943560 Lobgmdgdo 153005639 0BMHYdS MsbsTQBZM Lobg-
390056 890056M930m MROM bgers s Bsa®396 0. 530EH™I bgmoymdosb 0FMgds mo-
BodgBog3Mo Hggdol Bodo@o s sdom MbxmdILgds (odyzsbo d3gbsMggdol Asbsmgds s
33905. @b@dox3BHol BMOT0MGIOLIL 5309090 ©HI330OEIL FgRMEIOS §99Y356
@5 056583H536 LobgmdgdL InMOL 7:3-0056. BygdsM30L bgmoamddo 70% Mmbs ogml -
93960 Lobgmdgdo.

bgmoamdol 999509bemdol 3mMmI0MmYds s MY Yds 59dx MdIGOL Botrgsm-
oL 9MJoG9dGIO-obToxzEHME IYMToMgMdL, 53E0gMgdl bgmoamdol 3mGo-



BMbGHow® ©bsf9300569d5L, 503936 [Hohi3g00L s BMMWGdOL GOHMNTRYOMZ69dL, smB-
X M99 WSBETsBEHOL 30309699H M30L9dIOL, 5d0gMIOL BoEHMbEOMOMASL, dE3MOL
53960l 1B, Jabosb BHYol wsbdsx@ol LEGHM™MJGHIMSA0 FMEYLMOOMMBSL, 9.0. Y39-
WHRYH 003L, BOE 99E30YdIE0s 3HYg3sM30L WbTsxEOL 0gM-Lobol gobordxmdgligd-
WOHQ.

3) bgmaamdols bs®olbol gomdxmdgligdol Jobbom FHgdo byl Mfymdl ¢Hygds®zol
9003500 bTsx3EHO0L BMOHI0MGOL, HrMIgeoa bMEME X sbIOMYo bggdologsb od-
6905 9990960. 58 oBbom 0FM9gds bdgaro, sligzg dwog® Bsdm®mBybowo BMHsdo, 353690~
@900l O 9350090900290 IB0BYdMgd0, 9960300 IsBOBYdOMs s b3y Y-
33993900L dJmbg bgqdo; sg39 9396569900, GMIgdoE byl M3eosh 5394396 Lobgmdgdl
5 39620 ©93MmM5EGH0o dgLobgomdols dmbsMgdl BOHo-gobgomsMmgdsdo.  sbgmo
36900 9035OHM0s JBMYGH03MNOO 0MYOMGdJdOL IYMIO WbETsREJIOL BmOTo-
905%7. bgmoMAoL goxsblowgds 5350qdL BHYol W sbdosxn@ol 302096996 M30L909dLY;
06 33¢00L BYol obdox3Hgdool LEGHMIEIOIE FGmEOIsL, TogMsd 91X MdJLIOL 53 w93s-
Bl 3bgar s glogEH03e Fbomgl, 5d0gMgdl 0lYo b TsBEHO-5MJoGgdBIOE dmbo-
39990L, OHMYMOOESs bgd39b5M9ms BodM39w0l IBIHI3M0s69ds, FBgMoEM3bgds, JMb-
AOLEGHMMBS O WIBTIBEOL FM(3MEXOMIOMO sOMITs. FMOHI0MIO0MNO FH GO0 0MM39-
35 bgmo@Mdolb 49093560 09M-Lobols BmbmEHMbMOmMdS s 9HmY35MM369ds.

bH905aMA0L bo®olbol 4o9dxmdglgdol Jobbom FMHgdol Bo@o®mgdolisl 0ygbgdgb ds-

Logdo bggdol G989y JobOBOIoE0sL: Lov390glc, BTsMY s bgerol dgddergwo. lsy)-
39009b bgqd0o godm3zegboeos 99990 0301999000: 809379103690006 589356 LobgMdYOL;
X9b6IOMY05; 9430 39600 DO, FooE0 LBoEMEbEIOLYIBIM0BMds S ©Y3MOSGHMEO
00690909 d0.

©53b3sMggdls 30937936905 9900, MHMAYGdOE 5O godM0MBI3056 Fo®owo ©Y3MMS-
G000 ™30L90930m O M930L0 IEYMTsMYMdO” bgmoyMAol sbdsgEol m®mdomy-
0580 5859096 sdbTsMOL MM, LOdMEMmm %5880 obobo 3HYg3sMH30L W sbETonE ol
13mOI0MYd0LLL 03 bggdol 9dsagbermdsdo 396 993gb, MHMAwgdog Jabosb bggdols Lo-
0M39WL; b59939009LMYdOL HMY330L Ggdmb3935d0, OlobO M6 BYBgM3do.

b9olidgddmges® s JmbsFMHgmo 30039 Goado dmosBOMYds bdgwo, doMHbgd-
bdoM0, bgd3gMeo, 35369390 O 93500 Y0JO0M, S1939, 39dobo3 MO IB0BYdJdOL
99mb9, @9MHML 5 356X 0L SM6E5sD0 Mol dJmbg d39bs6rggdo.

396B53MM9000 50b0dz360L WoMLos bggdo, HMIgEmsg 99300 F9BOOWO FMSZoe-
©9O™0560 BMMHIS Bgu3z0L YgEmsb, b 99Jdboero 430 sdmboyervyero FomdmBmdol wghmg-
00. 5bgmo bg-0BJo MBS IMRIL S 3093036 B6)3900gBMMS 35BJRAMMOSD.

3) B3MHOMIBY bggdol LogMEMdIMZ30 besggdOL F9mdxmdILYdOL doBbom FmE@do-
90000 FM9JO0 390905 00 obdsx3Hgodo, LosE ML XAMBMIMIE FIbMO3LYdMEO
9339656M99%0.

3Y9356380 BMOI0MGO00 FMGOOL Bo@oMgooLol  (3000Md9gb d9Jdbsb b6 gosdenog-
MMb BsOOMOBY 5OBYOME0 bggdoll MMbsdMIM gobmoglinds, HmIgwos MBOHMB3lgeymals
35030l 65{93M056705L s BgmoAMAOL 5Mbsamdol bod3zgmeal; dmbgds dsmo dm-



BGH™MbMOHMO0Ib MBROM RIMEM36905d0 oMEILObZS. LsdMZgOL 5MMBIdIMO Fg3-
Emdobsl Jobsbdghimboros bggdol xamnmo 456mMI3Lgds BPZIMEOIdIEo dob-
©30900m, ,BBXOIOON s J98MbBsTJdom. bgmoymddo SLgmo LEGHMWIGHOS sSdEwog-
9oL dMdols o POOEIOL msdsdb, M3 MBOM 5¢sdsHIOL WIBToBAEL. dmboFMHgEs
dmbodbmands bggdds dmbs33900L BsMMMdbY bgwo »bws 99MFTyml Xamzgdol  9G505bs-
056 456003l gdsL.  FMLsFMHgs© 3mobodbgds 30M39w Moydo ,B9dgEH0* bggdo, MHMIgen-
053 009391036985 93H99300560900, HMIWGdIOG obmMo3LgdME0s X FBIOL Fmeol.
bgmoamdgdo d90degds 0gmb d995009bermdols 30bg300 gOHmaz560H™M3560 s d9-
MgMo. 9OmMy350mMm3698d0 xR0l LEOWIGHMMS S FoMYIRbMEro Fglobgomds ImosH-
905 9396500l LobgMdOL  sOJoBgIEBMbogom, HMIWOLYbs3 T9agds X3MFBO. TgMmEY
X3%3do (89M9o) LAHO®MIGHWOL BMOHI0MYOL 39009090 FOJd0 45dMTOBIMY (oe0-
39990 bggdob Lobgmdol sOJo@gd@™bo30wsb s 89056 93 xMn30l 99509bmdsTo.
0¥) X3IBO 3902905 903503560 LobgMdOL d39bs6ggd0LYB, 530 ghmo FgMol

Rmwgdo 96 Fof3gd0, xamnol bggdol 356x0L BmMIgoo Abgoglos, 5J300 3003sdEHMo
LEAHOMIGHOS, 59 F90H393500 ObETIREHOL 5BsRMBd5T0 LbZoILLZsAZ5MMds Joor(9g3s
X3MIBIO0L 45bLH3939890 LOWOOM S Fs0d IMEOL OGHM39do JoblzMgdol Bm-
Jdoom. 9blbgs390E0 LobgMdgdOL bggdom XFMBJOIOL BMOI0MGOOLIL, MGG SJ30
Lbgs d9339600Mm30L RGO s 35OX 0L BMETs, bgmoamdo 0dgbl 3MBEHMLEG M 56~
J039dBHOM BmMIsL. bggdol 9gMfiydad xamRL mbs dolEgl Tbo@G3MMErMdS, 99ddbsls
59030009090 3m33MBO(305, HMIJdoE MOMMIo Fdsagbgwro by 0dbgds bbgsy-
3560, 953650 00530MMMEs© F9gabols gM0056 356HTIMbom IE0sbMdL BgMHgdols s
33mOIoL bserXDg. BMOMI0MGIS0 XAIBOL 35093960 Lobyg godmBE0bstgmdl bgdzgbstgms
Lobgmdgdol dogs MOMMO0IOHMMBOEIL. 500 gobmogligds xamzdo Mbos 0oymlb olgmo, ™A
3905 BMOIoLS S BIMOL 356IMboo FgMfgdols, O30 MBS 0YML OSEYJEH03)-
60 9OH056Mdo.

@) BYol3oMgdol MMM FMHJIO GHOMPIOS V0 WIbIIREJIOL ©Y3MOSEHO-
"0 ®30590900L goliodX MmdgLYIS. oS BLO3M(399d0L WHBETREJOOL BMOT0MYOOLSL
5MLgdomo 3603369 mds 9603Fgds BHYoL3oMOL Tglobgomdsl, MMIgwbyy sGob sdmzo-
©907wo LHdMWMM KX5d0 WIBETIREHOL JumM9gEB03MNMO 09MLobY. 8oEM™I GHYol3do®mol
ROHIOMIO00 FOHJO0 MBS Bs0M35eML 3Yg356 3900 sbTsxEgool BmMToMgdol gé-
0-96Hm 360936900Mm356 bgMbog. 53 Lodwgdoml gl gdolsl JOMO0MOEO J0TMMNYGdSS
90939L BYoL30ML FMEIWMdIOMMdS LBMObsBM3b9d0L bozzers, sigzg Imbgl J0dgds-
9 bgmoaMdol 6 ©IGH™M39dM0 IbLMOWWO BYob3oMmOL EILEMZ9E0YMHYOs© bgo-
30L 5G9900L AobLbo.

9) 80BoMHEOL s J3gBHYoL god99BbgMmgds 453mfi39Mwos MedEgbodg dobyboom: dm-
BoMOOL SOHBOEOM s B¥MZ30w00 Jg8yMmddo JowgdIo 0gbsls Jolsh dglsdsdolo bg-
05330, 25MIxMdILEIL IMbs33900Hg 30DOGMOMS ISP HOWGOOL 30MOHMIJIO S Jd-
O0EEIYL bg30L 569. 53539 30BbOM 53sM9d96 BMOI0MYdom FMHYL, sHEBID M5 DM -
©do Bmgdol goyzobsl, MmIwgdoi 999cyado 259m0ygbgds MM yHgdo s dOEo-



3900. L3390 J0ToMMYIEGO00 FMH0E BYg3oRl, Mo 9dx™MdILGOL 8Mbso33900l st -
395¢009M9d0L FgbodEgdEMdSL S 0blbYds bggdo LyobEIMLM BmMToL bggdby.
3MOI0OYIO0M0 FMHGool 0bGHIBLOZMBdS TIMI0WYdIN0s BMMOT0OMGISO WIbEToR-
A0l 8995009906 mdsBg, bbm356905Dg, bgmeamdol 8930xarmdsbg s FHol Lobgmdsby.
53mOI0MO0m0 FMH9doLOL 0F3Mgds bgmoamdol 99doyqbermdols 30%-dg o650,
59653 LoFo®mms dslido 99930MEIL gOHo 6 M3Eb0dg MbsTgBagzM0 Lobgmds. sd0m

0DMm9ds d396sM0L bgmoymdol glomg@0lzMMmO WOoMmYOMEGds s 03E3EY0s dmEgdMEo
653390L LGOI EGHOo.

ROEM356 s §ofzm3zsb - ZmmErmgzsh bgmeamdgddo gm®domgdol FHgdolsmgols
009J3H900 1bs ©s3MTs3IL BoRbMEdo. bMWME 59 EOML Fgodwgds bgmoymdols
g39ws 530900905 0dbgl 2om3z5¢olobgd o, dsm FmMOL ©Y3MMSEO0I0. BMOTO-
690000 FMqd0 MAXMOJBOS 2oBbMOE0gEEIL Mo™mgwm 3gMHomEdo, dbmwmo bygdol
LEOHMEO  POBMN0sH6gd0L Fgdmbggzsdo. fofizmzsb bgmoymddo gm®mIomgdomo FMHgdo
G9M9d5 farol ymggan bgbmbbHg-256Ms 39HOMPOLY, MHM(35 OO MMIWOS.

3MOI0OYIO0M0 FHJIoLOL 930w gdgEos Fgalmergdgels Bomers 3Jmbgl Hom-
939600 sbdoxzEol LadMmmgddm bobg, MmIgeois Mbs Bsdmygsodgl 59 Mmdogd-
AB9. 990L Jof9g3s 990degds Fbmerme sdob, GmEs 439w Bod@EMMo, MMIJOE J93WY-
Bl sbgbli bgmoamdol ©93mMoG0ME ™M30L9090Dg, Md0gdGOL dMbs3zgmol sGdJodgd-
AIONY-6TogEHMEM 09MLObgHY, 250Mm3w9boos bs3dsMolo Lol om.

513360L Loboo Ggodegds 00g35L, JOMHOMIO 3OMEJJb03I3MMO VMboldogds, H™I-
WOomd3 J000fg35 J0M0MIO 09309530790 JRIJGHO bWz DBgdmm ILobywgdmEo
903569 65M5Md0L BMOHI0MGOOL B)0OMYO.

390mygbgd o wodgMs Mo

1. 5830060 5. BYob I(339¢00. 250mI(399¢0Mds ,b039MLOE0; MdOOLo; 2022; 285 43.;

2. 30@sdg 6., 0960d9 g. I39656M9ME0 Logs®ol 3bodzbgermds gocmgdmd339wo wobdsg-
3900l 30360 3w0d5E0L BMOI0MYGO530; LygOIMSTMOOLM 3MbRGMHIBE30s ,,0AMSO Fob-
3000560930L sbEIsBEHWOO 2obDMT0gds: 3300935-oy)RTMGO-BoMMZ5; MIOWOLO;
03569 %935b0830¢0l Lobgdfogm Mbogzgdliodg®H0;2017; ag. 531-533;

3. 09600d9.9., ®Pbo30dg 0., 30sdg 6. WIBIIREGHMOO 5OJoBJBHVIMOL MdOYIEBHIdOL Log-
MHEMOM03-003MXMOI0MN0 MEMRRBOBIE0s s Jobo 39538060 dBgdM030 WsbETsxE 0oL
3083mb696(390056; 396H0MmMo 153g36090M FObswo, sxOmNEWS; Jmmsolo; 2017;
33- 99-105.



Methods of Forming Green Plants and Sustainable Development of
Urban Environment

Ramaz Kiladze

Academic Doctor of Agriculture, Associate Professor, ATSU, Kutaisi, Georgia

Eter Benidze,

Academic Doctor of Agriculture, Associate Professor, ATSU, Kutaisi, Georgia

Davit Kiladze,

Academic Doctor of Agricultural Sciences, ATSU, Kutaisi, Georgia

Davit Sinauridze,

Doctoral student of the Faculty of Architecture, Urbanism and Design, Technical ~ University of
Georgia, Thilisi, Georgia

After planting, each plant requires a lot of agrotechnical measures, including multiple
watering, putting wine stake, tying up, pruning, fertilizing, etc. Especially when it comes to
gardens, parks and forest parks, where there are many plants of different species, height, shape
and age, which should create a recreational environment for people's perfect relaxation. Comfort
at the green building site is achieved if its aesthetic side, sanitary-hygienic situation, functional
condition, nature protection function and technological level are good. All these can be achieved
only with a deep knowledge of the biology of each species of trees, bushes and shrubs included in
tree stands, on the basis of which the above-mentioned life forms should be cut,pruned and shaped.

In addition to basic (planned, reconstructive, sanitary and forming) cuts, all directions of the
latter - formative cuts are discussed in the paper. In particular, cuttings for the purpose of: a)
composition, b) quality of tree stands, ¢) spatial arrangement, d) improvement of forest edges and
e) thinning out young and undergrowth. After that, the result is reflected in the number of visitors
to the green building site.

Key words: Recreational, reconstructive, spatial, tree stands, formation

Planned cuttings are carried out on the tracks of new roads, sports, playing and viewing
fields, parking lots and forest parks, which serve to increase the area of panoramic vision; Also on
sections of closed and semi-open landscapes, which for planning considerations are transferred to
groups of open space landscapes. These are entire cuts, during which all the trees in this section are
cut.

During reconstruction cutting, trees of less valuable species (poplar, alder) are replaced by
more decorative ones.

During sanitary cutting, the tree line becomes healthy. At this time, dry, withered crown,
pest- and fungus-infected plants, which have lost their aesthetic side and have fallen, are cut.

Formative cutting is carried out over a long period of time in several stages, and it can
usually last for tens of years. It is carried out for the purpose of improving the composition of the
forest, the quality of the forest, the spatial arrangement of trees on the area, as well as for the
formation of forest edges and thinning of young trees and undergrowth. Consider each of them:

a) In order to improve the composition, cuttings are carried out in places where there are
mixed tree stands and aim to obtain a landscape of the desired composition. First of all, it is
necessary to classify plants according to their aesthetic value and divide them into leading and
companion. When forming the landscape, it is necessary to establish a ratio of 7:3 between the
leading and companion species. 70% should be leading species in forest park tree stands.

The formation and regulation of the composition of the tree stands improve the architectural-
landscape condition of the plantation, strengthens the horizontal division of the tree stand, breaks




the monotony of needles and leaves, improves the hygienic properties of the landscape, enhances
phytoncide, the ability to capture dust, creates volume in the structure of the forest landscape, i.e.
everything that is necessary to improve the appearance of the forest park landscape.

b) In order to improve the quality of the tree stands, cuttings contribute to the formation
of sustainable landscapes of the forest park, which will consist of only healthy trees. For this
purpose, dry trees, as well as severely retarded in growth, damaged by pests and diseases, trees
with mechanical damage and with other defects are cut down. Also, plants that prevent the growth
and development of leading species and good decorative growing ones. Such cuts are aimed at the
formation of sustainable landscapes of aesthetic values. The health of tree stands increases the
hygienic properties of the forest landscape; It does not change the structural form of the forest
landscapes, but improves the aesthetic side of the latter, enhancing such landscape-architectural
data as the division of the tree canopy, color, contrast and volumetric perception of the landscape.
Forming cuts break the monotony and uniformity of the external appearance of tree stands.

Particularly noteworthy are trees that have joined multi-stemmed forms at the root neck, or
have stems of sprout origin. Such tree- bush should remain and belong to the category of the best.

¢) In order to improve the spatial arrangement of trees on the area, forming cuts are
carried out in those landscapes where there are groups of plants.

When conducting formation cuts in the forest park, they try to create or strengthen the
uneven placement of existing trees on the area, which ensures the fragmentation of the massif and
the sharpness of the tree stands structure; Their monotony will be transformed into more colorful
ones. In the case of uneven compaction of the canopy, it is advisable to place trees in groups with
restrictive fields, with "windows" and exposures. Such structure in tree stands enhances the play of
light and shadow, which makes the landscape more beautiful. The trees marked for cutting should
contribute to uneven placement of groups on the area of the section. First, "redundant™ trees, which
belong to the instances located between the groups, are marked for cutting.

If the group consists of plants of the same species, have leaves or needles of the same color,
the crowns of the trees of the group are similar, have a compact structure, in this case diversity in
the landscape structure is achieved by the different size of the groups and the size of the fields left
among them. When forming groups with trees of different species, which have different color
leaves and crown shape, a tree stand acquires a contrasting architectural form. The combination of
trees should give the group artistry, create an independent composition in which each tree will be
different, but at the same time will create a single harmonious whole at the expense of color and
shape. The external appearance of the forming group is derived from the internal relationship of
plant species. Their placement in the group should be such that, in addition to the harmonious
combination of form and color, dialectic unity should be preserved.

d) Formative cuttings of forest edges are carried out to improve the decorative properties
of open landscapes. In the formation of landscapes of open spaces, essential importance is given to
the view of the forest edge, which ultimately depends on the aesthetic appearance of the landscape.
Therefore, forest edge formation cuts should be considered as one of the important methods of
forest park landscape formation. When performing this work, the main direction is to give volume
to the edge of the forest instead of straightness, also open the viewing areas to view the surrounding
tree stands or the forest edge left closed.

e) The sparseness of the young and the undergrowth trees is caused by several reasons:
the upbringing of the young tree and the desire to receive the appropriate tree stand from it later, to
improve the conditions of movement of visitors on the section and to enlarge the viewing area. For
the same purpose, they make formation cuts, do strips in the young trees, which are later used as



roads and paths. The intensity of the forming cuts depends on the composition of the forming
landscape, making a sound, cohesion of the tree stands and the type of cutting. Objects for
formation cuts in deciduous and coniferous-deciduous tree stands should be processed in summer.
Only at this time, all features of the tree stands can be taken into account, including decorative
ones. Formative cuts are best made in the snowless period, only when the trees are completely
defoliated. In coniferous tree stands , forming cuts are carried out in every season of the year -
except for the period when there is a lot of snow. As a conclusion, it can be said that the main agro-
technical measures, which achieve the main recreational effect, are the above-mentioned methods
of.
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*MaremaTtuueckue GOpMyIIBI JODKHBI OBITH HCTIONB30BaHbI Equation pemakropom.

* ABTOp OTBETCTBEHEH 3a COEP)KaHUEH KaueCTBO CTAThU.

*OIHUM aBTOPOM JIOJDKHO OBITh MPEACTABIEHO HE Oosiee 3 CTaThH.

*CraThst A TyOJNMKallMH JOJDKHA OBITH MpeacTaBiicHa Ha Oymare (OWH SK3EMIULIP) U B JIIOOOM

JJIEKTPOHHOM BHJIE.

*BBIMyCK JKypHaJa OCYIIECTBIISIETCS 32 CUET aBTOPOB.

* CTOUMOCTH OTHOI CTPaHUIBI — 7 JIapu. B 3Ty cTOMMOCTH BXOAHUT OMH IK3eMILIAP KypHAJIA.
JeHe:kHblil nepeBo ocyliecTBiaseTcs Yepe3 Kyraucckuii puauan TBC 6anka.
GE63TB7524336080100002

JononaurensHo obpamaiTech 10 ajpecy :

4600,Kyrancu, IllepBammmze 53

I'siaBHbIi pepakrop: Joprkunanuase Posa

Ten.:599 23 64 79;577 28 28 54

E-mail: Roza.lortkipanidze@atsu.edu.ge;
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J- Jamoolo, sbogasbépmdol godbodo 25-5
Gge.: 579 10 13 23; 599 18 20 98; 592 02 25 55
g0, geob@s: levanistamba@mail.ru; levanistamba@ramblerl.ru
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