3g@omgmo bo5dg3bogem gu@bsamo
PERIODICAL SCIENTIFIC JOURNAL
NEPUOINYECKUHN HAYYHBIN XKYPHAJI

53530 96 gm0l Lsbgmadfogm »boggdlio@gBol ©ssmlgdowsb 90
Parobomsgolsdo dodm3zbowo Lsomdoggm g5dm390s
Anniversary edition dedicated to the 90th anniversary of
Akaki Tsereteli State University
FO0Ounieiinoe usnanue, nocssueHnoe 90-i1eruro I'ocynapcreeHHoro
yHuBepcurera Axakus Lleperenu

ISSN 2346-8467

W)

Jgmsolbo — Kutaisi — Kyrancn
2023

S0@ (")
AGRO
AT'PO

Ne10



J90bsao Foddmapygbls
0390900l S3@mgzEm@myo@o sSbmEosaool gogdodols ©s
53530 Fg@gmnmol Lobgmdfogm 9bogg@lboggdol sa@sdnmo gsgagmGgdob
3g00mEm-sdgsbogm godm3gdsls
LOAIRSIGOM 3MRIBO:

@O0 Jogsbodg Gmbs — (Insgodo GgosJdm®0);

Labogewsdg Bodoos- (LY sgenyeno dwogsbo);

Fa3®gd0:  30399bodg  gobm;  Boggododg  garggxs;  SLomosbo  Mggebo;  jmsmosbo  Gmmsbro; ¥ odbody
0935b0;  30bFy@sdgomo  Jgmggebo; boloos 0Bmw©s;  kodyzosbo  @obo;  Jmdsaros gob@Bobyo; @Yody
doygoms; hohbosbo-sbslisdgoamo  69beg; m@ds0s  Mmsdodo;  Yyodsbgodgomo dogs; g gbxgdody  bobe;
400560 bobm; bgasdg do0s; gognslmbos gdboo; 3gganodgomo dobobs; hbodmdg o@gxsbo; xmdags
B®oLESbo; FoJmmodg 803930 ®mogdg®odg Lmbem; modsgo®o dsMogds; gogrodg Godsbo; d9bodg gomgho;
100560 (3060, MBdsdY 4y wo; 69dbadg ds@osdo.

LOGIRSIGOM 3MIRIBOOL LOBR3>HISAINOL ¥IZHIS0:

hybbe 06bs (9305065); My Med 985000 (W Y®Jgmo0); MOHYMo dymabmo (NydJgmo); dgenmmbggs-
0353300 FoM0bs (3@ Mmbgmo); golsbmgo bogdo (sbgdosoxsbo); 3sddomgo Msdsbsbo (@ Jgmo);
Lob@®mbosbo gogogzo (bLemdbgmo); Lomobpoygmgo gan@gdy@s@o (yobosbgmo).

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);
Santeladze Natalia— (Academic Secretary);
Members: 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).

/Kypnaa npeacrasJsier
HepnozmquKoe HAay1YHO€ U31aHuE
Cor03a arposkoJioruyeckoii acconnanuun Umeperu u
ArpapHoro ®akyasrera I'ocynapcreennoro Yausepcurera Axakus Lleperesn
PEJAKIIMOHHAS KOJIJIET'US:
Jloprkunanunaze Po3a — (raBHbIH pegakTop);
Canrenanze Haranus — (Yuensiii Cekperaps);
UYnensr: [Tanmyanmse Bano; [ladakumze Dnrymka; Acarnanu Pesas; Konanuanu Ponann; Ixxabuunze Pesas;
Kunnypamsuian Kerepan, Xacas M3onbna; Yabykuanu Pann; Kobanus Baxrtanr; [Ipynaze Maksana; Yauxuanu-
Anacamsui Hyny; [lon6as Tamap; Kybanennsrnm Maka; Kenenmxepuaze Huno; Kunnann Huno; Xenanze Mawst;
Kunaconus Om3ap; Kesnumsuim Manana; Uxuponse [lapemxan; [xodasa Tpucran; Llukopunze Mamyka; TaB6epunse
Coco; Tabarapu Mapueta; Kunanze Pamas; benunze Etep; XKopsxonuanu Lupa; JJym6anse I'yrynu; Hemcanse
Mapuam.

3APYBEHBIE YJIEHBI PEI[AKIII/IOHHOFI KOJUIEI'NA:

Yyxuo Nuna (Ykpauna); Tokrypk Teman (Typuust); Typryt Byneur (Typruws); Benokonesa-IInykamsunun Mapuua
(TTosbura); T'acanoB 3ayp (Asebaiimkan); MammanoB Pamaszan (Typuus); Canrpocsis I'aruk (Apmennsi); CaruHANKOB
VYnremypar (Kazaxcran)



80655010

AGRICAL SCIENCES

1 agraruli mecnierebani
ATPAPHBIE HAYKH

530 50g3s65830¢m0, 069 3358M0BEITZ0eO0, 6365 %5060y — 3E0T5EHMmO
33¢0¢g0g00L 353¢0gbs 5FsMol 8530B30B306Ms
HIO0GHMMH05BY 93MEIEXGOIE0 dEGH0S 35¢dols
G9d603196 35bslosmgdegd by 9

Bober 39ergbxg©03g, Bs@smos Lsbomgmadg — 605IZMMO 330093900 sRB6OL
37 GYIOOL 253M39Mgd0LmM30L (35bgmols Mgaombo,

LsgdoMmm3gemem) 12
Gsb 3M35¢r0560, s6MM bgomgdgwo — “530006@01501) (physalis peruviana)
393039900l 396139dGH03900 LogoMm3zgemdo 16

Roland Kopaliani, Nino Kipiani — Results of Phenological Observation of
Hybrid Relatives Obtained by Crossing with Spontaneous
Mutants of Lemon Meyer Trifoliate 20

OB m®Omngoxnsbody, bmbm BsBB0sb0-36515330¢00, omMa0 053Md5330e0 —
69dmA35ems-3503mMbs¢ e 605ygdby Jerosgol (Prunus
domestica) Lsd@gfggerm Ho0dmgds 0dgMmgool Mgaombdo_ 23

Bobe BoMpggemsdgommo — Bomfjg3900 (3bm3gwms GMsbliggby®do 26
8535 god36g0d30¢mo — ue-lolbEPAsMMZMS 3935¢0)dJOOL
1553 379Mbsgrm - 1558 3Mbsgrm 33gbatggdo 36

6565 x5060dg, HgBM Xsd60dg, sds BM0dy, bsormbs demendgzsdg —
5009960 Lsmzobg 35Bol x0do ,,bsfmeols”
B96mE@my0n6Ho ©33063900l 8909300 Jowol
319603033¢0@H9G0L 306HMdgdd0 42

%0636 Ba@omos — BbaoL bg — 3bod-Bgommgsbo 3mmEmes,

dobo samm@Hgdbmermyos s LsdMgfzgerm Esb0dbmmgds _ 47
Tristan Jobava — Results of Studying the Intensity of Photosynthesis,

Respiration Activity, Pigments and Sugars in Leaves of

Lemon Dioskuria According to Periods 52
05356 bryodg — 93MEMROMMI© Bgms 8fgo6g Bsol blibswo

99534 E0oL b5 3MMbsenm FgmmEgdo 0bgxgosoMgdmero,

dbgans globm®3gdgeo FHoEMdJdOLSMZOLs 56



https://ka.wikipedia.org/w/index.php?title=%E1%83%92%E1%83%A3%E1%83%9A-%E1%83%A1%E1%83%98%E1%83%A1%E1%83%AE%E1%83%9A%E1%83%AB%E1%83%90%E1%83%A0%E1%83%A6%E1%83%95%E1%83%97%E1%83%90_%E1%83%A1%E1%83%98%E1%83%A1%E1%83%A2%E1%83%94%E1%83%9B%E1%83%90&action=edit&redlink=1

696+ ©0033mB0dg, Bober bebgemodg — §mmsoliol dcmEHsbozGmo dswol
BErm®ol 330360900 61

inJineria
2 ENGINEERING
NHXEHEPUSI

BsBs> 308300 — LBogdoMm3gemdo 3530 39wg0vwo $ygderols x0dmmo

8M™3gdoL Jodorye-39dbmermyom®o g50m33¢g3s 71
6565 mgodgomo — MM3oL MLsBMHMbMIds GvyMHoBIoL Lrygmmdo,
953m{1393900, 3MMd93900 78

¢10Ds gedpmdy, 8560Bs 3MEos — BsddIbLoLYdOMs (Iridaceae) My sbols
BMa090M»0 03305000, 3305896905000 s 9bgdmMo
Labgmdgdol ex-situ 3MBLYMZ930S JMmsoLoL dmEsbo3me
05030 s 3500 58Mmygbgds Y3MMdGOME 8xdsgMdsdo _ 83
93509®0b5 amdgesdy — BMY0YMH sdsBodmyzsgomyg 3gmgbosbgdols
g3530a0d5 Josolols dsmgdlis s 1i339M9d30 94
Bebe 0030960dg, 98%56 3oEslmbos, Bm@gbs 35356539 — BoBMogd@Gmemm
336092530 3069353030l Bmyoghomo Bszombo
BIOMdMEo 30{s03mgddggdol 30MHmd9dT0 101
93909067 35b60sdz0mo — 839bstgmeo bywgmeoo Bsols
3602001 300L 153 39MbsEM-3HMBOsEH 03O
030999000 5350¢0gds 107
BsDs 353099, ndygbs Bbs35d9 — 0639MEHMMGdOL Mmeno dBol

99dHH9693 39303790 LolBHgdgdol ysdsemryem

dm0smdsdo 112
0%s mBbozodg — 93069 5MJoBgdB Mo gm™M3gdols e

5bsx3GHMM obsobdo 118
306 gmBgao360, §3%s6 3mcHsdy — §3MEPMA0Mo 3O0BOLO S dolo

090092900 123

Bog3oems M0y, Beadgbs 5339399, 935¢gM0bg dgbgmosbo — 3063Mmmgs60
9396569900596 dsgsbmzsbo Bsols Boegdols ¢gdbmermyos 130
6565 J5058599 — boaols Lbgsslbgs x089d0l bgamgzbrm®o dhmds 137
99029396 Jomgeos — Y3930¢bsMmo Y3530¢09d0l 336909 142
9909356 gmorgeros — dMBLSOL ng’(‘){;BObb 146
0858235 Fogm®odg — 5GMIMM0 39gdbo3olL gsdmyggbgds Lrgewols
399mbgmdol dgdsboBsgosls s gagddMmmyozsgosdo 151




SERVICES

3 momsaxurebebi
YCIYT'A

856565 3mdsbody, 353165 33@sdz0mo — BsgOEobm EMMmoBIo s

Lsgomomggem 157
BgFam (35356908300, 856565 3mdsbody — OLEGHMMOYE-OMIsbE03 Mo
GO0 Jmmsolldo 161
4 sabunebismetyvelo mecnierebebi
NATURAL SCIENCES
ECTECTBEHHBIE HAYKH

9096 396099, 30MMR0 Joesdg — 839BsMggdols 3603369 mds
©3LIBEGIMO GHIMHOGHMMH0GOOL 3Hga3gMsG OO
633000l gmMIoMgdsdo 173

Kopalian Lia, Kiladze Giorgi, Ekaterine Arveladze, Liana Gogelia — Resort
""Dzughuri (source of immortality) its natural diversity,
healing properties and the possibility of tourism

development 181
Roza Lortkipanidze, Natalia Santeladze — Greenhouse gas emissions in

Georgia’'s agroecological environment 184
53530 Bsligosdgoo — 300560 sg3bsBgmol dmbgds 186

Bober dmffgbodg — I0bsMg babolfigerol bgmdol ggmyMsgowwmo
300905Mm9MdS S dMhBJb5M-d5eobmgs60 A3gbsgmermds _ 193

99029356 Boggobody, 6obm Bxtrggwsdzowo — HoEMbyE oo 5dmfj39eo
BOBOMEMY0MH0 S 396930300 3300 gd900 Lmosls

Abd LobBgdsdo 197
8505 byamsdg — fgerol Gglm®lsgdol sd0bdmEgdols 358mdf3930
30BgB900 s 990093900 207

2959mBgbogro Jommgzggero dg3bogho, 3mbLEmMIG™mMo, 3gsgmao 212
Prominent Georgian Scientist, Constructor, pedagogue 217




LSGJ6JISOLIIBAISIR(Y) FIC60IAISISH0)
NATURAL SCIENCES

ECTECTBEHHBIE HAYKHA




33965609990l 3603369 Mds ELIBEGdMO GIMOGHMMOYdOL
$9939M5¢ MO0 MHgig0d0l gm@mdomgdsdo

90096 396009

1993, SbmE. 3OMABILMO0, 53530 H9MHgNEOL Labgedfoxzm MboggMLodgEo,
Jm050b0, Logomzguom

30M0 30¢05dY

535009809960 MJBHMGMO, 53530 §9M9g0wol Lybgwdfoxm Mbogzg®lo@gdo,
Jmmsobo, LogoOmgzgwm

33¢7930L Jobsbo oger §9er960560 Jpgbs9980L bstgsmbol gszcm9bol dgbfiszcrs 3otgdmb Hyd-
390599 Bg. TgbPszcroen 0Fbs Joporsobols dmbfisgeng sbsergs bHomBol 3565300 s dob eabis bztg
AIP0H026G05 B (99I39BsAI980L 3530060 Jpgbstggdol dogt G94dbocro BHocmols 0bdgbliogm-
B85L05b - 390l 8356500989 83b025b. 33¢7930b G985 38 HbOC 0fbs, (52l Ggdbosbo Jpg-
65659960 b56gs8s 8608369¢356 853¢7965L sbgbl bsgbraerol bger 39Mmomdo H9039(5¢92)-
(90 306508900 3026550659859 @5 gb 3930965 ©3300098:9¢70s Jpgbstrggdol 8ogts dgddbocro
BE&0oemol 0b(bliogmds by, sbg39 dcrsbrserdgdrrer Bgs30(98056 s 89608s5-b5396028980056 bo-
sberm39Y. 232079306 39Gom@©d0 dsbodsereyto H9d39Godwts, 39,0-39,5°C, @sgofbotGos swb-
B0y, sbRsenHo0 s 89¢9Mboo sRsGXIm sF0Cm9IBT0, Loz §5650398s9cnmbs 10 000 ¢reydbo
0902 39039659290l bbgsm8s dY0sb, Bersligsardgdaier, dgbeds-6s5398m898056 sbereal slgdryem
pamdoambs s 3st30b Jogboom, bEHsbGwemo J9bbosbo Gpb569960L Jogt 891dbo¢n 36589800
m0mJdol 6,5°C sgofbots (32,0-39,5°C), beaemer  3sbs0398-9endol bbgsmbs 9100 ¢vendbo (900-
10000 ¢rooyfbo) ogen.

3WMBSMMOIO OIMIMDS, $JI3gMoEHWIOS, 25650793 Mds, bggdo, 258(356900.

3003530l AMBIWIMH0 (330 GdS JOM-9MH00 JOMOMSPO A5dM{39350 09bsTg-
6139 3060Md9dd0, Mol 9900939053 99339 MJOIMO® FMIbMIL gsdofol yzgws do-

B5560. 2012 9ol bodo@nz9emTo Bo@sMgdEo 3393900l 99939, MHmAwol dobsbo
0y bogdommzgemlb H9a0mbgd30 3er0ds@olb (33e0egdgd0LoEI0 5I3GHSE0dS @S dobo BY-
393960l GgMd0gds, 250Mmmddme0s ImbaBEmgds, MmAd 2021-2050 fargddo, 1961-1990 39-
0MmEmb F9s0M9d0m, LJoMMNZ9W ML NG BHIOOGHMM05DY Lsds™ feworMo &9ddg-
M5¢Ms 1,3-1,6°C-000 9m0d5@g0L, beerem 2071-2100 Herobogzol 3,0-4,0°C-00 (2). 350mad-
06569 59§96 Joeodgdol s bbgs slisbegdmeo GgMoEm&m0gdol bogbwmwols dowswro
3993965GHMmd0LOR0 (335 WO 3W0TdEOL FJMBOWGds GOHM-9MMO GO bo30-
oboo.

965350 330935 9MLYIMOL, MMIGE0E SLEHMMIOL (39650199008 YOO o3~
@gbsls 2569dmb  3gd3gMoGIOHMIO  306MHMBJOIOL  MHJYME0MHYdSDBY s F03MM30ToEOL
3MOI0MYOsDY, goblogmm©mgdom gl gbgds Jorsdqdol s bbgs alisbwgdmwo @gmodm-
0900l 93MmMYoE IEYMoMGMdL s Dogbmewols 3060MdYGdT0 sBOJLOMGdIME Jowown
&99396569dL.

A9IO0GHMO05Dg 5OLYdMo 35900l 3H9a396Msd e 3960 0dwg3s LEWM HomBmEygbsls
95005 SOBYOWMW MNOG JEYMIMYMBSDY. 2ob5960569d0L 306H™MdJdTo oo dB0d-



369mds 9603905 0BLMESE0IMH O MOOsEOYIEY Mg50alL. ABOL KSFMMO MrEOsE0S F9O-
3905 3BoL 30MI30M0 M15E05300LdYD (0BLMEs(300LsYSE); A9BBIMWO BroEOS300LOYSD,
M0dgabsg sboggdl 3ol Mowo; 8mMm3wg@IMM3560 Mo0sE00LYYRSD, MMIglsg 0693-
538 BY30M900; FMAJW GO OMZ560, MOMMO 25dmbb03gd0LOYsD, HMIgwbsg slbogqdl
39900560 36906030 s bgermzgbmMo Bysdomgdo.

9956 M9ggddo bgogzbgdol, aB9gdol, dmgbydol, Loobgobmm s sGJod @O emo
652900900, 330609 50Jo@9dGHIOMXo BMMIJOOL s bb3s Md0YIEHJdOL BII30MHYd0 4o~
603056  dBoL 30MEI306 B9gIMJdggdsl, bmerm dbol Bsligerol d9dwgy olobo 3093
OEbLbL SLH03xdT6 LoMdMU, MHMIgero 3603369 M396 FogeEgbsls sbgbls o3MHM I0ToE)-
B9 o 0fj393L 2oMgamb 45bMEMIdL s 3gd3gMsE OOl IMToEJL. 330939000 WY~
Bogos, ™I 65°C-009 2o3b9w 900 Hgs30MmOL 4sdmbbogqds 0,48 35¢/l0? Fgo9bL,
53 000gddol BobgzsM0s BgI30MHBY (3990 BB VbLmWsE0ol 0bEIBLOZMdOL. do-
o056 oo 360d3bgemds 5d3L bol LogsMGdol LoMdML go39dol FoB3969gdgEl. Bo-
RbMdo  Josggdol  Jgbmdso-Hs290MmdgdmMb  (3Hgd3gmo@ s 3609369 m3bo  Fomow0s
300069 359(356909 E9gMHOGHMO09dBY.

B95300056 459mbb0gqdMEo I 96933000 M3E0s3008 0bE9bLOZMds s dobo
“5MYMBOMNO 393WI6olL MoOMLO 2obolabE3MYds FBOL (39FMWO MOS0l oM©Y-
6000 5 53 BYI30MOL ,0edJOM-M0. ,,5edJOM SGMOL M50 LbgMEEOL BY30M0EH
969300 bLbogwemo 553500l 3sMMds dobbg o33 Lbogwe 65350096, ob sbolios-
90L bbgmarols Bgs3o60ol 5693300l Mbsel. s0bodbmwo 8s6396909w0 dsgdlodseryMo
593L 09M0 BgOHOL LbgMEgdl, brnwm dobodswrm®mo Fs3U.

3639639030 godmlsbmwo Msdm©gbodg d90dbosbo 9396500l sedgm dgdgos:
dOOME30 390bgo — 61.5, B3gMmgdcmogo 3bgbolfsdwo — 51.5, ymbfosbo dxbs — 50.5,
FooMolgmmmms 6939MmBbswo — 50.0, 530 396bgo — 39.5, B3gmwgdMogzo styols by — 38.0,
B39vw9d6030 353b30 — 23.0. (3)

93396569900, GMIGOLSE 99300 SBIEML Fooeo 3563969090 MRGM 56RO OGO~
396 29699mb MM 58mbboggdologsb s d9@s® Mbs 04696 godmygbgdmwo do0Mgdmls
399035690580. 3396569930l Lbgoslbgs Lobgmdgdl sgzm bsMo goblbgzoggdmws s693-
@b, BN JMb 5 o53MmMb 3Bol Lboggdo 500 BMMGdOL FMOBMEMYOMEMO 5390v)-
9d0L, 35O 0L LEAOWIBHOOL s BMIgdOL Tgbsdsdols. LoMdML F9d30MHgdOL Lowy3gmg-
be 9839JBL 0dwg3056 Bb3owo BmmEgdol dJmbyg 9;3965609900. Folismzswoljobgdgwmos,
O™ M53 MBOM 30005 d3965MH0L ZmmErgdo, Jom MGOH™ b53wgd MdM® 96900l so-
93w53L, beem fofigmgzsbo 3396969930l serdgm 3609369 mabs bs3wgdos 30069
RMMm356900U.

903969 6565MmBOL 2585300 gdgE 9539JAHL 9609369 m3bs@ g9b530MHMBYBL ob, MM
9396509900 LoMdML O bBoffol botrxs396 BMMEGdOL BY30MHOEB Yol smM-
0JwgdsHg © HBOOsD oMmgdml 95350:©J000 FHJb0sbMdL. BMMEgdOL FH9gI3GMSGHWIES
96003693650 65309305 300069 49M93mb. by d39bs6ggdom 99ddboro 3memdgdol yo-
953609090 989JAH0 30WI3 MBOM A0IOEIdS 3H939MGHMMms bb3omdol bobx by
§o63mgddbocro 35960l 653500900 8943boom. 33¢09390000 ©YIB0E0s, GMD 1 35 FoMOMD-



B9 MBI 198 dot 930™3o foxgwol d3gbstgl Lodwswme 23,6 dowombo gmomm-
o 543L, OH@IgEms Loghom FsMmMdo 5,6 35-U Ggogbl, bmerm 790 dot dBbggEe3
Bodgl 1 35-B9 Lodwowme 4128 dogrombo fofizo 543L, MMIgarms BogOHm™ FoMCMdO bod)s-
Mm@ 12,8 35-b 99500996L (3).

93969609909 BMNEgdoL 496Esaqds 9dgEJLo FMDs03ME0s, Tglsdgdols obobo
56 BO©OW396 9000356 gml. gHm0sbo Bgs3oMol 8994dbgero 9396569900 MBOM 3565
00935396 3DoL Mo@0s30sL, bmerm dolo msbmgds darogMEgds oMK 0L 450 FmEomdols
d9L50590L5. 356X Ol 45T FMEMOOL 309B0(309DEGHO PobOLEBOZMNDS, MMM 356X 0L 393
dBol 30030600 M3E053008 063IBLOZMOOL FgBIMEIdS BsOMMOOL JOMIMNWDY (39~
390 30603060 M5E05300L BogMH M 65350Msb.

996d60560 8396569900l 3560l 3F0OM 3MMHODMbE WMo TggMmgdols d9dmbgg-
3580 dofjoll Bgs30mBY 93995 FBOL LogH M MroE0s300L Fbmerme 10%. dglsdsdobsw ba-
a3bol 3960mEdo gocmgdml (H9gddgmo@wymol dgbsdEoMgdms@ BalivyMm39w0s godmygby-
00 0g65L omoero, 3Fomm g0} ol dJmbg 9396569900, HMIEdLSE F9Ydwosm obm-
Bgoobl, Lodsmg 4bgdol, dmbolizgbgdgwro s B3MOEGMo IMgLYdOL IRMmOEZs, Stdo-
399 Mwo s Ls0bgobOM Md0YIEHJOOL 39EGOOL A9 IBNIMBOLORD o;335. bggdo,
9 g0L53 99300 39029 2563000509390, TSSO, 572IMME0 F5OKO S830MYOID MoOo-
530 5 316393016 393396M0GH MGl A50M9IML 256053900l 25000 Jd0L botrx bg.

35960l Y39y 350500 399396M5@M9000 bolosm©gd0sh 3F0MmM gsbsdgbosby-
00l 9gmbg, sbBswEob BYs306MH9d0m BIMWO dHIOOL s ImgEbgdol dJmbg Joarsdols
390G M0 bsfogdo. M3 MBOM OEOs Jogrsdo, 300 MBM™ 39EHos GH9gddgeodweols
Lbgomds 3965896056909 500g0egdLs s 3f3569 BoMgomdom sgsevme dbgzow dsloggdls
dmeob. 33569 bobromdol 3069 Bmbgdo s dghbgMo 4s3(35690s L@ gogargbsls sbegbls
A9939M5GH O ©9:03DY. Jowsgol godfzobgdol Fbmem© o RBsMMNMdYOL (6 35-0009)
3999050 3609369003560 2930965 MIbEObME go®gdml ¢H9ga39Ms@wcsBy. 33939000
5396005, MMd 359600l FH9gddgeo@Ies Joaodol 8f3569 dslogol ogboom osbwmgdoom
2,0-3,0°C-00 6539005 Joewsdol 396GHMomE bsfowrgdmsb dgscmgdom (4).

3309306 d0Bsbo 0gm 99a39LHogs Jowsd Jmmsoliodo dmbBsto dgmdbosbo digbs-
99000 9998600 BoGgomdgdoL go3wgbs 256M9dmL 3H9d39MoGIMSHBY Bogbrwols 3oMm-
090d0. 33935 49bbMGME0gws 2022 ol 53306GHML 3930 1 Lossmol gobdsgermdsdo
(14.30-15.30 bo). dgLHogaroer 0dbs Jrmasoliol Imbfageng sHowasHBOHOMdOL 356 3d0 s dob
9lsb03Mg GH9M0GMM05DY, Ly 8 FghGHowdo, &H9ga3gMs@Ewcgdol 353doMo d;39bs6ggdols
dog® d94dboero ROowol 06@9blogmdslimsb - o0gdml 35bsmgdEMdLmSb.

39650090 MdoL 4oBMIZzs dmgsbobgo “LUX LED Light Meter” bsbmdo s35Gs@Hom,
69903 BMIo3L OOMOL 56339 396000 LobsMWOl Fyseml dogH godmymBowo
LobsmErol Jomgen MomEYbMdLL (Lux 9Omgwgddo). 535M5@0 DMzl 496500931 Mmdsl 00
Aowobl Loa™dgdo, GMIgeog dgLbsdhbggz0s 50560l dbg3gEmdoLsm3zol (400-740 63).
33930l 396MH0Mm©do sDBMIZ90L 35bgbom dofjoll Bgs3oMHosb 1,5 3-ob Lodsmwgby.
393BM390 5EAO0WDBY 5MLYIMMO Fob50IGOIMWMdS O JoMYIML BH9a3gMdE G,



9mbfogeng sboasHMEMOOL 35630 3YdMGMIL Joesdol 39bEM0L LsdbMgm-s-
bogego boffoardo. dolo 45996905 1957 farosb sofym, bmwm gsGmMmdo momgdol 8
399GHo605. 35636 BOHOOEM-503Mmbo3egmoL BOOL F533535d0L godBoMO glsbL3MYd,
BM©OOWM-l93Wgm0m - gbog9L JmBs, ol3EgmMOm (M35 MSE) - . 9936963mL
9B, LEIbOHYMN-50IMBOZINOD - M50v)35d300L JBs, bmem LsdbMHgm-sbogwgmoo -
LOEBOM 59Bol J0dEYOIMY GHIOOGHMO0s (LvE. 1).
" b~ 35638 000gdols JsMr3mby-

©ob gmEIs 593L, MHMIol BMHO-
WM-sbo3Egmo  boffoero  1sd3v9-
0bgol FMOHIom, 39NHOM IBSZ-
1 900396 560l J0FsOMME0. 356-
| 380 Bgbsbigergero offygds Fogdogs-
dols 209bocol dbGHosb 45 3 Logy-
. ®dob s 4 3 Logsbol 3mEmbsom,

2 RO

O

H03893A36 3L

L50IBs3 30BOGHMOMO b3zgds baby-
350(M0L gm®Iol Imgsbby, 990-
@93 0fggds 35630l dogaro Loy-
Aol 45050339000, 050v35d300b
Jmpols 3o65g o, (396GHMo-
699 2%, M™Iol 30639e dgbsdgo
Bsffoewdo 10 3 0s3g@BHEMOL Imob-
B 3HJ0I0 mgobos, Losg 50-
5050 13903356305  dMfymdowo.
356M30L  ©sbsMBgbo  BHMOGMM0s
QIYMGBO0S M3MPIOSQ, TGS
dmeol 4,0-6,0 3 Logsbols gHgdo s
2,5-3,0 Lo sbol dBOE039d00.

396330 0BMmEYds 64 Lobgmdol
6000-0¢og doto g dbosbo by s dhdmgzsbo d3gbstg, HMIwgdois 0omddol 70 farol s6o-
96, 39690 3000500090056, 43930 MdI6 s BoymBALLAMOsMMdI6. by 9396501970006 y39-
Wby Ig@0s: FdMFYobsgo 3300M (327 doM0), 303550l 39900 (324 do60), Fo65df3969
330356000 (306 d060), 50IML3MOL FooMo (295 do®o), ds30 39Mbg0 (157 doMo), o©-
43530¢s 35gbmeros (68 do®o) (1).

339300 1 §96HGH0wo 060993583000l BBy ogm 99Mbgrwo, MgbGm®msb ,,d9w093-
0“-l JobEMBS. 59 LoBIMO FMILGBIEE GO0, beerm dgMdbosbo I3gbstggdo sbenmls
36 56M0b. 50bodbmer (9MEHowdo IBg)by onoJuioMm®s 39,2°C Egddgeo@w®s, bmwm dsbs-
0909ds 10000 ¢rdlo ogm. 515939 Bowowo Ggd3gModwcs sx0dloMEs d9-2 HodGow-
do, MMIgeoi 390306 Jogabom sMlgdM, dMmlgswGHGdIen s dgEBHMboL 3MbLEHMMJ309dd0
Bobidgar 8mgsbDby - b3gEH39M 380 0ym FgMBgMo. 5 IBYBg G9gd3gcmsGwes 39,5°C osxod-
LoMs, bmem 25650939 mds 10 000 odbo ogm (L. 1, gbé. 1).

(/> ol > -/

LbEomo 1. Inbfogerg sbowrgsbMMmdol 356380 s
9ol FobErmd o hodeMmgdyeo 33¢930L 5O GdO




J- o300 BmLfFogerg sboeasBMEMBOL 35M30L Lbgsalibgs faGGowdo 3gddgs-
AMOMEo 300MdYOOL s 335b50gdMEMdOL 33¢g30L 89 900

gbc®owo 1
300g05MHYgMds 93965M9900L sbm® G096~ | 39650905 (o) | GHgd3ghs--
(VY Bégom- | dbg- | &G (°C)
do L)
050v35930¢00L Jbs | 56 5ol 10 000 | 39,2
- O9LsEGMMb0 ,,89-
©9300“-L Hob (sb-
3o 3ol LHxsOO)
9635000 dmgsbo - | 96 s6Hob 10 000 | 39,5
13903350300 (d9BH™-
6ol Bogse0)
396G mMo dmgo- | 993960960 35Gow3sl 5500-5700 35,2
Bols LsdbEgo-sbg- | LEwmwo BOHOWo
wqmo bshoero
356 30L BOOWM-50- | 3085¢no0b 390009000, 85~ | 3450-3600 34,0
dmbogEgmo bafoero - | 30 39MHbzgd0L Botgomds
AOMGHSOMD
35630l 50dmbogeg- | 3035¢s0l 390560, o- | 1400-1500 34,0
00 3Mmby, 25073569~ | y3930¢0s doabmaros, 393-
00 Dol doy- 3oLboMo 3533630, 0MAOL
Boom 6dos, 3d6Mfgobogo 330 -
X3RO0 b3ORQIMDS
0500l (396GHMo© 50dmbsgwgmol Fos®o, | 1200-1300 33,5
Bofoando, 3mM0Bmb- | woyzs30es dogbmeros,
GO0 250050339~ | 39335L06M0 (353H30,
00 3o - mM03gg dbo- | 3dOFYobsgo 3300M, 3005~
M9l 3MOMIYd0 W50l 390 - X AYRY-
0 6561 OMdS
3960 gBol | 50dmbsgegmol Fos®o, | 1000-1200 33,0
©OBOZWINOM, B3~ Q0Y3930d F53bme00y,
93005 LOMSFsdm - 39335b0M0 353530,
9bob 3060306 306§ gobs30 33000m, 3005~
@50b 390 - XIB)-
60 b oMdS
0500l LEABOYMO bo- | 50IMLsZ3gMOL FooMo, 900-1100 32,0
fowo, 396@Gowmco | BoModf3969 33035000,
3ol slisgegmo QO0Y3530d F53bme0oy,
39335b0M0 353530,
d0Mfyobszo 330m, 300s-
@50b 39RO -XyIBIO0
BoGrgomdo




33w930Lom30L dgmBgmero bbgs FgMEowgdo by 9;396569900L BOHOwolL §39d oym
dmdzgmeo. 99-3 HoOGH0wo 9EIdsMIMd©s IMY35¢0 IMgbol LsdbEOYIM-EsbgEgo bo-
fowdo sOLgdm LsdoMM B359msb, B39MWgdM030 3b96oLHsdOL BHOEOL J39d, Loss
39650090Mds 5500-5700 erdlo 0gm, bererm 3gd3gcma@Msd 35,5°C dgop0bs. 99-4 (o6~
AGOWO 5041359300 J9Bols IMBsDBPZMG BHOMEHSOMB SHEMU, 3005¢50L 39MJdOL s
3530 396b3900L BMowdo ogm, Boog (H9Jd3gMo@nes 34,0°C sx30JLOME, bmmm gobs-
090mds 3450-3600 ¢oydbo. 39-5 F9OGHowo 35630l PMowmgom boffowdo, s0dmlbsg-
9o 3Mmbgdo oym d9mBgmo, (3569 bsMasmdol doabom. o &gddgmo@m®s 34,0°C oym,
bmwm 9650098mds 1400-1500 erdlo. 6, 7 s 8 F9MEH0wgdo 35630L (396EHMsmE bo-
fowdo, 3Hol bz gmom, 306HMIgdoL Jogboom ogm dg@bBgero, Lol JoM0MSIE do-
0o IMHBIOO BMO™M3560 (396509900 0DBMHIOS (ILBOIZWINOL F5IM0, 35335B0OO
353H30, ©0EY3530Ws Fogbmeros, 3dM(Yobs30 33000M), MsbsE 5OWgdO 439ws TBHOWID
303569 5690000 5MHOL FoOTIIMOEYIMO. 59 (H9d3gMoEwOs 32,0-33,0°C 0ym, begwm go-
Boogdmemds 900-1300 comdlol BoMawgddo dgeygmdos (3bé. 1, bme. 1).

33w930L bogmdzgebg d90degds s39L336500 HMA:

® 99660560 939656019900l BoMyomds 360d3bgemzb 93ewgbsly sbEbL bogbmemols
3b9w 39600mdo 3gd39MoG Mo 30MMmdJd0L QomdxmdILgdsHY s gl Fogangbs sdM-
300090905 9396569900L doge 99Jdbogro BOHOEOL 063 blogmdsby, sligzg dmoligsen@g-
0 Hgs30690m56 s F9bMds-65290MdYOM6 Losbarmggby;

® 33930l 39M0m©do dogdbodsMmo &gd3gModes, 39,0-39,5°C sxodlo®Es @s-
MBOOOWZ, SLBBICEGHOM 5 09BHMbOm OB 5EYO0WGdT0, BosE FobsMYOMEMds 10
000 ewydio ogm;

@ 250(35690 BHJM0GMM0xdDBY, bggdol BOHOEdo, o09dml 39d3gmo@Msby 4o3-
@9bsl $b9bL I(396569900L SLMMEH0G6EH0, DMTJd0, G330l BLOFOOM3Z9 s Fglodsdo-
bogo 3500 dogM 894dboo shHOE30lL baMolbo, 5649 456509d)emdOl sdswo dsB3969-
090, 515939 39O, Mm9gEbIdM6, F9bMdS-BoggdMdGOMIb ©TMMYGdY;

® 3993960530l bLb3omds 3B0sb, dmoligs@Hde, 996mds-65390Mm0930b sbHemls
50LgdME [aBGowbls s 350308 dogabom, BOILEOMo dgmdbosbo ;396Mggd0l doge
3994060 30063930 Mmomgdol 6,5°C sxogboMs (32,0-39,5°C), beagrm 4sbsmgdyemdol
Lbgomds 9100 coydbo (900-10000 ryduo);

@ Jo5d90do s bbgs slobrgdmen GgMmo@™mm0gdHg mdMMO (95030l dgloMdogd-
o 3960460560 3396569900 b A9bsrgl 3BIdOL s bgogbgdol, LsobgobMm s s®-
J039dBHOMwo Boggdmdgdol MmMH0gbEE00L Fom35eolobgdom, dg@ow godmzoygbmo
3903035060 359(356905, Bbo30639m9dEs© 259M309gbmo M3EH0ToIMHo 3040960
3oboliosmgdgdols IJmbg Logs@gdo;

® OO 3063900l TGLIMOOEIGOMO® 356 F9JAL 0dE935 ILObEIGdMW E9eo-
A™MM090do dbbgoo (3569 sL03900L bLmolgd®mo T9FMs, HMIEIdOE (396GHGL 5353d06g-
096 Joodols dmbyBrgzeg (3569 BMbgdmsb. Hggdol s dBJgdol  2obmsgligdols LodFog-
™39 1bs MBOHMB39wYMREIL GHIOOGHMOO0L 565 Bogengd 50%-0l IROMEOWZL. FMY-



b 399396Ms@GH e M9509Bg 58)356900L 933940 Tgodegds 3603369 m3bo goobo®-
MU 953569 BoGromdobs s fywrmazsbo bywsdomgdol dgemfydoo.

290myg9bgd o woBgMsG B

1. 30sdg 6., d360dg 9., 3Bgsdg 9., mBb030dg 0. Jowsd Jmmosobol dmbfsgang—o-
bowasbOmM™doL 3o6MH30L WobIsxg@GHMM—g3mwmaonmOo dmbo@mmobao ©o
dbs@GH3OM—gbmg@ozMGo  09cOLsbol qoMdx™mdglgdol wmboldogdgdo. sfLyv
dm5009. 2013. 34-38.

2. 3w00530b  (33c0qdsLmsb  5@3EO300lL 2933w 930 (USAID-from the american
people), mdogrolo, 2016. 261 3.

3. https://plus-one.rbc.ru/society/ozelenenie-delaet-zhizn-v-gorodah-bolee-komfortnoy -
OsesleHeHHe IejIaeT )KU3Hb B TOpozax 60ee KOM(OPTHOM.

4. https://www.eea.europa.eu/publications/who-benefits-from-nature-in - European
Enviroment Agency.



https://plus-one.rbc.ru/society/ozelenenie-delaet-zhizn-v-gorodah-bolee-komfortnoy
https://www.eea.europa.eu/publications/who-benefits-from-nature-in

Summary
The Importance of Plants in the Formation of the Temperature
Regime of Populated Areas
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The aim of the research was to study the influence of woody plants on ambient temperature in
summer. The relationship between the temperatures in the Kutaisi Youth Park and its bordering area and the
intensity of the shade created by the plants - the illuminance of the environment - was studied. As a result of
the research, it was determined that the planting of woody plants has a significant effect on the improvement
of temperature conditions in the hot summer period, and this effect depends on the intensity of the shade
created by the plants, as well as on the proximity to paved surfaces and buildings. During the study period,
the maximum temperature, 39.0-39.5°C, was recorded in unshaded, asphalt and concrete covered areas,
where the illumination was 10,000 lux. The difference in temperature between a sunny, paved spot near
buildings and a grove of mature woody plants inside the park was almost 6.5°C (32.0-39.5°C), and the
difference in illuminance was 9100 lux (900-10000 lux).

Keywords: global warming, temperature, lighting, trees, greenery.

Global climate change is one of the main challenges in modern conditions, the consequences
of which are already felt by all the inhabitants of the earth. There are many studies that confirm the
positive influence of plants in the regulation of environmental temperature conditions and the
formation of micro climate, especially in the ecological condition of cities and other populated
areas and the high temperatures observed in summer.

On sunny days, the surfaces of alleys, roads, squares, engineering and architectural
structures, small architectural forms and other objects are directly affected by the sun, and after
sunset they emit heat for a long time, which significantly affects the microclimate and causes the
environment to overheat and increase in temperature. Studies have determined that the radiation of
a surface heated to 65°C is 0.48 cal/cm2, which is almost half of the intensity of solar insulation
falling on the surface. The heat release rate of road surfaces is very important. In summer, the
temperature near buildings and structures in cities is significantly higher than in green areas.

The intensity of radiation emitted and reflected from the surface and the radius of its
negative influence are determined by the amount of solar radiation and the "albedo™ of this surface.
"Albedo" is the ratio of the radiant flux reflected from the surface of any body to the radiant flux
falling on it, it characterizes the ability of the surface of the body to reflect. The mentioned
indicator has the maximum for white bodies, and the minimum for black.

Plants with a high albedo value better protect the environment from thermal radiation and
should be used more in greening the environment. Different types of plants have the ability to
reflect, absorb and transmit sunlight differently according to the morphological structure of their
leaves, stem structure and size. Plants with large leaves provide the best heat reduction effect. It
should be taken into account that the thinner the leaves of the plant, the less heat energy will be
reflected, and the albedo of coniferous plants is significantly lower than that of deciduous ones.

The arrangement of leaves on plants is mostly mosaic, they do not shade each other. Plants
forming a uniform surface reflect solar radiation better, and its absorption is enhanced in
accordance with the penetration of the plant. The coefficient of penetration of the roof is defined as
the ratio of the intensity of direct solar radiation under the roof to the total flow of direct radiation
falling per unit area.



The central parts of the city with densely built-up areas, roads and squares covered with
asphalt surfaces are characterized by the highest air temperatures. The larger the city, the greater
the temperature difference between the built-up areas and the large massifs covered with green
vegetation. Small areas of green and less dense vegetation have a weak influence on the
temperature regime. Only large areas of urban greening (up to 6 ha) can significantly affect the
ambient temperature. According to studies, the air temperature inside the green massif of the city is
about 2.0-3.0°C lower than in the central parts of the city.

The aim of the research was to study the influence of plantations created with young woody
plants in Kutaisi on the temperature of the environment in summer conditions. The research was
carried out on August 24, 2022 for 1 hour (2:30-3:30 p.m.). In Kutaisi Youth Park and its bordering
area, at a total of 8 points, the connection of temperatures with the intensity of the shade created by
plants - the ambient illumination was studied.

We measured the luminance with the "LUX LED Light Meter" measuring device, which
measures the total amount of light emitted by the light source (in Lux units) in a certain period of
time. The device measures the brightness in the wavelengths that are visible to the human eye (400-
740 nm). During the research period, we took measurements at a height of 1.5 m from the ground
surface. We measured the luminance and temperature of the environment.

Youth Park is located in the south-west part of the city center. Its cultivation began in 1957,
and the area is almost 8 hectares. The park is bordered by Chavchavadze Avenue in the northeast,
Gugunava Street in the northwest, Shevchenko Street in the west, to the southeast - Tabukashvili
Street, and to the southwest - the area around the swimming pool.

The park has an almost rectangular shape, the northwestern part of which is in the form of a
triangle, with an angle directed to the west. The entrance to the park starts from the side of
Chavchavadze Avenue with a 45 m long and 4 m wide colonnade, from where the visitor enters a
semi-circle-shaped square, then the central road that crosses the entire length of the park, parallel to
Tabukashvili Street, begins in the first third of which there is a 10 m diameter asphalted square,
where a skate park is currently arranged. The rest of the park area is divided into patterns, between
which there are 4.0-6.0 m wide roads and 2.5-3.0 m wide paths.

There are 64 species of 6000 woody trees and shrubs growing in the park, which are almost
70 years old, develop well, flower and bear fruit.

1 point of the research was selected on Tabukashvili Street, near the "Shedevri" restaurant.
Here the pavement is paved, and woody plants are not nearby. At the mentioned point, the
temperature of the sun was 39.2°C, and the luminance was 10,000 lux. High temperature was also
recorded at point 2, which was selected in the skate park, which is inside the park, and is covered
with asphalt and concrete structures. Here, the temperature in the sun was 39.50C, and the
luminance was 10,000 lux.

Other points selected for the study were under the shade of trees. Point 3 was located near a
garden bench in the southwest part of the round square, under the shade of a common horse
chestnut, where the illuminance was 5500-5700 lux, and the temperature was 35.5°C. Point 4 was
near the side-walk bordering Tabukashvili Street, in the shade of Himalayan cedars and black
poplars, where the temperature was recorded at 34.0°C, and the luminance was 3450-3600 lux.
Point 5 was selected in the northern part of the park, in the eastern corner, inside the greenery. Here
the temperature was 34.0°C, and the illumination was 1400-1500 lux. Points 6, 7, and 8 were
selected in the central part of the park, west of the road, inside the groves, where mainly tall
deciduous plants grow (western cedar, Caucasian lime, big-flowered magnolia, shining quido), and
the sites are surrounded by green patterns on all sides. Here the temperature was 32.0-33.0°C, and
the illumination ranged from 900-1300 lux (Tab. 1, Fig. 1).

Based on the research, it can be concluded that:

¢ Planting of woody plants has a significant effect in improving temperature conditions in
the hot summer period, and this effect depends on the intensity of the shade created by the plants,
as well as on the proximity to paved surfaces and buildings;



e During the research period, the maximum temperature, 39.0-39.5°C, was observed in
unshaded, asphalt and concrete covered areas, where the illumination was 10,000 lux;

e In green areas, in the shade of trees, the ambient temperature is affected by the assortment
of plants, their sizes, the density of planting and, accordingly, the degree of shading created by
them, i.e., the low level of illumination, as well as the distance from roads, squares, buildings;

e The difference in temperature between the sunny, asphalted point near the buildings and
inside the park, in the groves created by mature woody plants was almost 6.5°C (32.0-39.5°C), and
the difference in illumination was 9100 lux (900-10000 lux);

e In order to soften the heat regime in cities and other populated areas, woody plants should
be placed taking into account the orientation of roads and alleys, engineering and architectural
structures, vertical planting should be used more, coverings with optimal hygienic characteristics
should be used for paving;

In order to soften the heat conditions, a wedge-shaped invasion of large green massifs in
populated areas, which connect the centre with the bordering green zones of the city, gives a good
result. The density of the placement of trees and shrubs should provide shading of not less than
50% of the area. The effect of greening on the temperature regime of the environment can be
significantly increased by combining green vegetation and water surfaces.
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Prominent Georgian Scientist, Constructor, pedagogue

110 years have passed since the birth of a principal constructor and a founder of tractor and
agricultural machinery construction, mountain agriculture and subtropical culture machinery
systems, laureate of Lenin Prize, hero of socialist labor, academician of Georgian Academy of
Agricultural Sciences, doctor of technological sciences, prof. Shalva Kereselidze.

Shalva Kereselidze was born in 1913, 26" of December in the village Pharvanisi, in
peasants’ family. He received secondary education in the region of Oni, and then he went to Thilisi
and graduated from the Thilisi Agricultural Institute-The Faculty of Mechanization in 1936, starting
fulfillment of his lifelong dream- mechanization processes of Agricultural Production operations.

After graduating from the higher education institution he entered Tea and Subtropical
Cultures Research Institute (Anaseuli) due to the fact that there were barely any scientific
coordinators he went to Moscow in order to continue his studies. Soon he was taken to the World
War 1l. After being wounded he returned and in 1943 started working as an assistant of the
department of tractors and automobiles. In 1946 after defending dissertation Mr. Shalva was elected
as a docent, deputy of the dean of the Mechanization Faculty. This period is marked as a starting
point of his scientific-pedagogical work.

The first Agricultural Machinery Construction Bureau was founded in Thilisi, 1949. Shalva
Kereselidze became the head of the bureau. He gathered the team of other young prominent
graduates and specialists, full of affection and devotion to work and homeland. Acad. Sh.
Kereselidze is achnowledged to a founder of agricultural — industrial machinery constructing in
Georgia.

Under the order of I. Stalin Sh. Kereselidze moved to Kutaisi in 1952 to work as a head of
the department of tractors and automobiles at the Agricultural Institute (Institute of Ssubtropical
Agriiculture of Georgia), which was later reestablished in Sukhumi. A Tea harvesting machine “lss-
Jomnzggem“-Blib-16/13" was soon tested, which was invented by him and his team of scientists.
Small size Tractor “Rioni” was constructed under his supervision in Kutaisi Auto Mechanical Plant.
The invention promoted foundation of tractor constructing plant of Georgia.

In 1961 docent Sh. Kereselidze successfully defended dissertation and became professor; the
same year he was acknowledged as an honoured inventor.

After 1962 Mr. Shalva moved to Thilisi and was appointed as a deputy director of Georgian
Agricultural and Electrification scientific-research institute of K. Amirejibi and head of Tea
Laboratory. He guided the process of creating agricultural machinery constructing plant in Thilisi,
where he managed the process of creating serial production of tea harvesting machinery complexes.

In 1967 prof. Shalva Kereselidze and his construction team (T. Tcheishvili, D. Nasaridze, G.
Oganezovi, G. Ediberidze, S. Darjania) received a very prestigious award in USSR- Lenin Prize.
Mr. Shalva was later awarded with honorific title “Hero of Socialist Labor”.

In 1971 Sh. Kereselidze successfully supervised establishment of a very prestigious institute
in the USSR under the name “ Mountain Agriculture and Subtropical Culture Machinery Scientific-
Research and Construction Institute” (BHUMropcensmapm).

In 1972 prof. Sh. Kereselidze was acknowledged as a principal constructor of the above-
mentioned machinery systems.

Mr. Shalva created initiation which finally ended competition between tea harvesting
machinery Blsg-16/13 and Bs-900/650;

In 1974 professor Shalva Kereselidze was resigned by the orders of the first deputy premier



of the USSR. Due to the fact that he objected purchase of tea harvesting machinery from Japan,
later Mr. Shalva proved to be right.

1. Professor Shalva Kereselidze was appointed as a head of the subtropical and mountain
agriculture research laboratory, which was created by him, where he worked for a very long time.
This period is prominent for creation of reactive engines in order to regulate temperature during
short term frosts and summer heat.

2. Fixing concrete piles in the rows of tea plantation, in order to maintain high productivity
of tea.

3. So called differentiated tea pruning process against quality damage of tea during
transportation and heating.

Authors:
prof. Shalva Kirtadze, academician  Napoleon
Karkashadze, academician Revaz Makharoblidze,
academician Jemal kacitadze, academician Roland
Kopaliani, prof. Rani Tchabukiani, prof. Tamaz Canava,
prof. Nugzar Ebanoidze, prof. Meri Revishvili, prof.
Ketevan Kintsurishvili.



53OS BsYMMOEMIdMO

F0b5¢o “sp®mNews” s560b LogMmsdmEmObm bEobEIMEOL bmdmol dJmbg (ISSN 2346-8467) G93960MHgds©O

©5 6989OHO0MGO©0 LyHoMwo gsdm3gdss, HmIgeos 3933l 3603369 Mm3sb 459Mm33wg35ms FJIAIOL SgMGEm,
3190560350, 93mbmdogwy®, Jodom®, boobgobmm, Ggdbmemyo®, doMmEmA0wH s dmILsbuMgdol bggMml dg;s-
609690505 M1g0T0. JObsEo godmo39ds HorrofoTo gHmxgm. 49MHbsedo dYFOWO biGsEH0gd0 Ho®dmogbl
L59gM0259mMOLM EMbol 653OMAOL.

J990bs0ol 606w gdss d936096Mgd0L 356300m5MgdOL bgadgfiymds, 8gEbogMgdems s LagEoswoliGoms do-

96 901303900 sboewo domfjg3900L, 399m33¢3505 Foloergdols s 89IRJO0L M3gMoEH0Mo sdmd3gybgds.

LG5G0g00 359Mbogd399bgdws JoomYds JoMmvm, Gl 56 0baolivy® gbgd by (s3EMMOL LryM30wOLsTYd,

33995905 MmOHogobseol gbsbg), LG 53EBHMMMS MH3MEYBMBs bMmU o0 Mbs 509dsBgdmEgL.

»

VVYYVYYVYYVY

Y V V

\4

Y VYV YVYY

L53936096MM bEBH0JOOU A573MMTYds MBS Imbgl d9daao ool dobggom:
LEBSGHO0L INEEMdS 5O Mbs 0gmb 3 339MHEBY Bogangdo s 10 3390 Ig@o (A4 BMETSEHOL Jowowol 1,15
063 96m35cm0m 650930, Jobzmgdo Bgzom 3 1id, J3ggom — 2,5 d, dsmEbbog — 2,5 13, Jotx 3603 - 2 G, sdBsgo — 1
10, 2505G969d0LS s A39MPIOOL BMTGMmo300L FoM9dg) BobsBIdOL, M353039d0L, BMHOEWYdOL, MHYH0IggdOL ©s
@OoEIMGHMOHOL BsImbomgswols Bsmgwom;
LBoG05 IgLe¥Egdmo »bs 0gml G9dbGvd Mgsd@m® Word-do;
JoOro GHgdu@Gobom3zol godmygbgdwywmo Mbws 0dbgl dhogEo — Sylfaen, 11 pt;
06olMo s Hbrao GgdbBHobsmzgol dMog®o — Times New Roman, 11 pt;
LEoGoob byosrm®o 14 pt; Bold;
0o3bb03g LEHMOJMBOL FoTMEHMZGB0M — 53EHMG(9d)ol Labgwo s 335M0 12 pt; Bold;
0o63bb03g J3900 LEBHMOJMEDY - LEBgEbogH™ boGolbo, fimgds, LsdMBom 50O, Joesdo, §3g9sbs; 12 pt;
@O0 LEAMOJMOL FodmEHMZIBOM - LEAIGO0OL sbMESE0s 10 pt; 063gM3scom 1,0 s PIBGHOWO FHoyEHom bsdgFwo
(5625499939l 500 bsd9gF0 663boLY, 553 E0MYL 200 bsdgFo 60dbobs);
LEAHOOJMBOL FoMEHMZgB0’ - L3356dM LoEY3gdO (sM5F30MgL 4 LoBY30L, JIOMMESE s MEbm gbsby);
LEHOOJMbOL A58MEHM3900m — bBSE00L Gobss®lo;
0 LEHOOJMbOL godmEHMggdom — 253mYgbgdvyo WOGIMIGIOOL Bsdmbomzsw0; (53GMM(9d)ol 33560 0bogoo-
9000 - 65dOHMIOL BsmsEO - “Ro8MmBEgdwMdS”; Joamsdo; §9wo; 339MIOOL MomEbMds; 0ELEBMOE0s);
LEBHMOJMbOL AsdmEHM39d00 — MHyBodg (Abstract) 0bywolw® 9bsbg, HmIgeoi Mbs 9950969 bGo@ool Babg-
390 JoMowe s GV gbmzsbo BgdbBHgdolomzol (LEGHOOL bsmom@mo 14 pt; Bold s3@m®(gd)ol Lobgwo ©s
33500 12 pt; Bold; bsdgabogmm bsdolbo, mgds, Lsdmdsm 500, Jowsdo, J3g9sbs; 12 pt; GgdbBHob dMog@o 11
pt);
LBG0590 65bsHGO0 S LEoEHMLEGIEFOM Toboegdo Rsldwyeo Mbs 0gml JPEG sb BMP gm®ds@oom;
050098530300 nMHIMgdo 5309000 MBS 0gml HgEsg@™e Equation-ob asdmygbgdoom;
33BMM(90)0 35LbL 5390L LBeEGHO0L B0bssMLLS s batolbby.
900 53¢™Mob Foge FoMBmgbowo biGo@0gdol Mom©gbmds 565 wdgEgl 3-obs;

4939506905 dmbgds MY3MmeEgR00L Jogh s 359md399bgds 3507039 39HY39GH0WYd0m.
299mbod39969d90 LEsGH0s MYEsd30sdo FoMImagbowo wbos ogml gagd@Ombmero (6gdoldogH do@smgdgun-

%g) Laboo.

79960650l 89335 bmM3090@IdS 53BHMOMS bR JO0.
LEBSGHO0L GO0 39MHEOL POMJOGdS FJoPJbL 7 WM. 53 Logalivy®To 9Ol MBSOl gHMO gaHgddwosto.

356bob 25030 FMbEYds “@0dolO” JMMsoLoL Bogoserdo, s635M0d%bY
GE63TB7524336080100002
535330000 068MMHT5300L5mM30L M350 dobsdsOHNby:
4600, Jmosolio, 9gez5d0dol 53.
00153560 M905dBHMM0: wmMongdoxngsbodg Hmbs
&ow.: 5992364 79;577 28 28 54
E-mail: Roza.lortkipanidze@atsu.edu.ge;
bfsgeamo 8rogsbo: basbomgemsdg bs@sgos
G9w.: 574 84 82 82
E-mail: natalia.santeladze@ atsu.edu.ge

4996500g05!!! 9505bE0Eo J30m®Oob gergdE®mbamo 3gMlios 0a%s36985 LEBsGH0sLmB gHmsw J9dgy dols
OBy

E-mail: agronews2016@gmail.com 39® 23960: iaa.com.ge



mailto:Roza.lortkipanidze@atsu.edu.ge
mailto:natalia.santeladze@%20atsu.edu.ge
mailto:agronews2016@gmail.com

Requirements !

Journal “agroNews” is an international (ISSN2346-8467) refereed, peer-reviewed periodical publi-
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Articles published in the journal are internationally recognized. The journal aims at contributing the develop-
ment of science and promoting scientists of different fields by immediate publication of their researches and
recent findings.
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hed in original language), summaries must be in two languages (Russian, English). Number of authors is li-
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Length and Substance:
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Authors pay for the publication. Value of per page is 7 Gel. One copy of journal is included in the pri-
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Money Transfer “Tibisi” (TBC) Kutaisi
GE63TB7524336080100002
For further information contact us: 4600, Kutaisi, Shervashidze 53. Akaki Tsereteli State Unversity. XIX .
Faculty of Agrarian Studies.
Chief editor: Lortqgifanidze Roza
Tel.: 599 23 64 79; 577 28 28 54
Email: Roza.lortkipanidze@atsu.edu.ge;
Academic Secretary: Santeladze Natalia
Tel.: 574 84 82 82
E-mail: natalia.santeladze@ atsu.edu.ge
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E-version of paid check must be attached to the article:
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K BHUMaHUIO aBTOPOB.

Kypnan « ArpoNews» 3To cepHiiHOe W31aTeNbCTBO, KOTOPHIHA cTanaapTHbi HoMep (ISSN2346-8467)
peLeH3UpHOE U pePEepUpHOE H3AATENBCTBO. OTOT HKypHAl II€4aTaeT pe3ylbTaTbl HCCICJOBAaHHWHU IO
arpapHbIM, XMMHYECKUM, WHKCHEPHBIM U TEXHOJIOTHYECKHM HAyYHBIM OTpAacisiM. DTOT JKypHAII M3MaETCs
oIuH pa3 B rof. CTaThH NpEICTaBICHHBIE B )KypHAJe MPEACTABISIOT — TPYJbl MEKIYHAPOAHOTO yPOBHS.
Lenp >xypHama — cHocoOCTBOBaTh pa3BUTHIO HAyKH, OINEPATUBHOE H3IATENILCTBO  JIOCTHIKCHUH
CIELUAIHNCTOB, a TaK K€ MaTepualibl ¥ pe3yNbTaThl UccienoBannii. CTaTbu NPUHUMAIOTCS Ha IPY3MHCKOM,
AHIIIMIICCKOM, PYCCKOM s3bIKax (10 YCMOTPEHHIO aBTOpa CTaTbU ME4aTaloTcs Ha OPUTMHAIBHOM SI3BIKE)
KonmuecTBo aBTOPOB HE JOKHO MPEBUIIATH MATH YEJIOBEK.

Tpe6oBanus k 0popMIeHNIO HAYYHBIX CTATEMH:

* OOBIOM CTaThU HE JOJDKHO OBITH MEHbIIE 3 cTpaHull U He Oombire 10 crpanun (Ha Oymare A4 ¢opmara,
rae ¢ uHTepBasioM 1,15 mome ¢ Bepxy 3cMm. cHu3y 2,5 cM., ciueBa 2,5cM. cmpaBa 2cM. ab3ar 1 cMm. 6e3
HyMepanuy CTpaHWHHI ¥ IEPEHOCOB) C yUETOM YepTexeil, TaOuI, pe3loMe U JINTEPaTypHI.

*CraTbsl NOJDKHA OBITH BHINOJHEHA TEKCTOBBIM pepakTopom Word.

* JI71sl Tpy3WHCKOT'O TEKCTa JIOJDKHO OBITh UCTIONB30BaH mpudT - Sylfaen ,11pt.

*J151s1 aHrIMICCKOTO U pycckoro Tekcta mpudt - Times New Roman ,11 pt.

* HasBaHue ctathH, 14pt. Bold.

*C mpOIyCKOM OJJHOM CTPOKU — UMsI M (haMuitus aBTopa (aBropos). Bold.

*C NpoIyCcKOM OJHOW CTPOKH Hay4HbIe KayecTBa U MecTo paboTsl 12pt.

*C mpoIyCcKoM JBYX CTpOK — aHatomus cTatbu 10pt ( He Oombine 500 meyaTHBIX 3HAKOB)

* CHIpoIyCKOM OHOHN CTPOKH-COJEP)KaHNE CTaThH.

*C IpOITyCKOM OJTHOM CTPOKH — CITMCOK MCIIOIb30BaHHON JINTEPATYPhI, (paMUIIMs aBTOPOB, Ha3BaHUS TpyJAa

( M31aTeNnBCTBO, TOPOJ, TOJI, YUCIIO CTPAHMUL], WILTIOCTPAIIHH).

*C mporyckoM oHO#t cTpoky, Pesrome (Abstract) Ha aHTIHIICKOM SI3BIKE,4TO TOIDKHO COCTOBJIATH IOJIOBHHY
CTaTbU MPEJICTABICHHON Ha TPYy3HMHCKOM M PYCCKOM s3blkax (HazBanue cratbu 14 pt Bold; ums u
¢damunus aBropa(os) 12 pt Bold; nayunas crenens, 3Banne, Mecto paboThI, TOpo, ctpana 12 pt, mpudt
Tekcta 12 pt);

* sl uepTexei n WILTIOCTpaliid B cTaThe OJDKEeH ObITh Mcnojib3oBad JPEG wiun BMP — ¢opmar.

*MaremaTtrueckue GOpMyIIBI JOJDKHBI OBITH HCTIONB30BaHbI Equation pemakropom.

* ABTOp OTBETCTBEHEH 3a COIEP)KaHUEH KaueCTBO CTAThU.

*OTHIM aBTOPOM JIOJDKHO OBITH MPEACTABICHO He Ooiiee 3 CTaThH.

*CraThst AN TyONWKaOUM JOJDKHA OBITH TIpeACTaBiieHAa Ha Oymare (OOUH JK3eMIUIIp) W B IJIFOOOM

JIEKTPOHHOM BHJIE.

*BBIMyCK >KypHaJa OCYIIECTBIISIETCS 32 CUET aBTOPOB.

* CTOMMOCTD OJHOI cTPaHUIBI — 7 Japu. B 3Ty cTOMMOCTH BXOAUT OAMH IK3eMILISIP KYPHAJIa.
JleHe:kHbII mMepeBo/1 ocyliecTBiaAsieTcsl Yepe3 Kyrancckmii puiauan TBC G6anka.
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