53930 $9Mgnol Lobgedfoxnm mboggdlodgdo
FOIOILO F23ILOIOO

bgerbspgmol #993¢9800
9356 53509

130@mdlgcogsdderg LodocMg 35Bol LoEgoL
35096900L Lqdob s BoBME9d6039M0 M3 MSE0JOOL
™3035 MM0 3560599300l IEAIBS SesBBOL
390l 526930 Mma0© Lol gdsdo

1393090Mds 0811.1.1 - saM™bMTos

3260560 393609090505 MIEGHMOOL 53500930M0 baGolbols
mbO3M3905©

DomIma9gboo oligh@ssool

333 mMmgxuxgds@o

Jmoosobo, 2019

1



BsdOMmdo JgurmEs 53930 §9M0Eol Labgwdfogm wbogg®lodg@ol
3500 B39 EIGHOL 93MMbmToren dgi3609MHgdsms ©I39MESTYbEHT0.

15393609600 bygeddmgzsbgeo:
OB mOmNJoxzsbodg - Legwol dgmbgmdol dgEbogmgdsms md@meo,
3MHM7gLmGOHO

0565bgddmgzs6go:
b6 Bbo® 08300 - bemgwol 899mbgmdol dgi3609M9dsms mdEm®o,
36MHM7gLmGO, 535009303MbO

LomdGHmmm 3OH:MmAM5T0L ,,08MHMmbMT0s” bgerddmgsbgwgdo:
OB wmOnJonsbody - bmgywol dgm®bgmdol dg3609M0sms md@mMo,
36RO
395396y Jmdoeros - Lmywol gm@bgmdol d93bogMgdsms 9350980w96M0
©MJGHMO0, 3OMRILMOO

69396%gb6¢Egd0:

9356 MxoxMM0dg - Legol Igm@bymdol dgbogMgdsms md@Emeo,
36MHMRgLmGOHO

0gm  MMdsdg - bomgeol dgmmbgmdol  dg3bogMgdsms  mddmdo,
36RO

obgMG300L o335 Fgagds  -———-—----- 2019 §. -— Lo-Bg 53930
D90gomeol  Labgdfogm 1bogzgmbo@gBol s3MmsGwMEwo  1s3MwEg@ol
LooLgMEHEOoM  LsdFmb doge 8gddboo  LsolgMGHsgom  3mdolbool
bmdsbyg. Jobsds@mo: 4600, J. Jmmoolio, e85 930l § N59, I 3006300,
oM. N 1114.

OobYOGHOE00L 2o3bmds Fgladegdgeos 93530 foMgomeol Labgadfogm
Mb039mOLOGHIGHOL  dOdWOM™MY3580 FoLsTsOMDY: J. JWosobo, MsdsG
dgx3ob J N59

33GM9BIMSG0 I0xH3bs 5,7 ;- 72019 6.

LoolgM@ozom LsdFmlb dogsbo:
395396y Jmdoeros - Lmywol Igm@bgmdol d93bogMgdsms s350980w96M0
©MJGHMOM0, 3OMRILMOO

2



653(MIoL BMYsOo IbIl0sMYdS

®990L  o@Byomds:  Lodo@mgzgmmdo  gosdBHords  396sbgdol
6950005300l 3MMmEQL0. FoGwmdl 3965b9gd0l  25d9bgdol Tolid@Esdo.
306393¢owMo  3OmyMsdoo dmdsgswdo 39bsbgdol gsdmmdo  70-80
0000l 35-0809 Mbs gooboMM, M3 WYBOMBlgwymgl ymggwfeomEaw
400-500 smsbo  Gmbs gmE®Ibol [oMdmgdal. LsgsMM©M 0bxgmMmIs305%g
©o4MHEbmdom 53 gB3HY sbowo 396sbgdoL  olvdgbgdwo s
oboedgbol  LoMgdmb@m (ImEgbowo  sER0wgdol  dgLoglgds)
boFotms 4-5 doerombo oo 659g4gbo Bydgo. offo@dmgds ao30wgdom
Bo3eg00;

L059oMmMzgeml  30bmbo  goBols s  ©30bol  dglobgd“ - o
30000mg0ME0s:  ,BsdMgN39wm  ggbsbol 25896905  6gdsIMMEos
dbmerm bsdggbo bgMyom™;

505905 bogdoMmggermdo  gomdlg®egeddamg  LsdoMgoms  Lbygool
BoMgomds ImBMLEHYOJo 0bBmOTs300m 4-5 smgwe 39JBHML 96
509953905, 53 90b0dsEMmos3 396  93054mBowgdl  dmmbmgbols.
Bgdaol  BHoMImgdEgdl  Mbgdsm  Lsdomg  Tsbogrol  JgdmHo3s
365060056, MW H39M0EI6, dMWPIHINO0EIE ©s g3t ™30l
(LoggMobagmo, gL3sbgmo) 8939bobgmdol bbgs J3996900s6.
060300 MMo bgmgol IFoMIMgdegdo 0dv)mgdvIo 5G0D LsdoMy
Ooboews  dggew,  do@™M39dvy  39bsbgddo  Tgoptmzmb, Mo
006005 ®o©o3 396 53059mxzogdl badomyg dolserobsdo Foggbgdwman
dmbmgzgbgdl: MEbmdos LodoMg Tobogrol HoMmdmdogzermds - x0dwGO
bofdobey, Loy sbbowy...

3LMo Bom3«bols 80-0s6 fiemgddo d399sbs8o offs®dmgdmes 15-18
Ib. LGHBPIOGHMWwo ByOMA0, BowmJLgesasdderg 35Bol bsdoMgms
L5gYYdL 93935 1000- 1500 35-Bg T9gBHo FSOMMOO. Msbsd)OM3Y
9G53Bg 9amIomgmds dg@o 9dodgs s 0go Lobgwdfoxml BHMbBzol
Logobo Mbos Aobgl. Bomgdmwo s dmddnggdmwo mbs 0gbsl
939996590 35%0b  (Lolivy@ggeros IMegsefer0sbo  3MaEwMgdol) xsblswo
Botgom  MHBOHMB3gymBol  JoBbmdMmoz0  Lobgwdfomm  3HMyMsTs.
30039 9Bs3bg (5 Fgwoffodo) J39ysbsdo mbs asd9bgl 400-500 35
6930096930 s 39bmbom  s00sHGIMwo  bsdoMg 3006H0EIOOL
bLOHMEOo  bOOEGIIBE0.  FoLoMZowolLfobgdgwos olog, M®mI  J39ggobs

3



®™O0gbGH0MYdM 0o X 56bowo, 300 0Lodob 030G OO,
LYOGHOBOEOMGPOMWO LoGYsgo Tobogrol FoMmImgdaby, Mog wYobwmgzql
dm3s35do  39b6mbom  2obobobmzmgds, Mol dgdwgyssg bgdyol
fomINgdgdl  3OMdgdgdo  899Jdbgdom. gosYdI0s  godwMo,
30609L0bgb  Mog30LbBswo  LddoMmgms s Lobodygbgms Logwy
6533900900 25996985, 58 FodsBMwgdom  Jomzgmwo  bsdoxgdo
390050%9; 899d3boos xsblbowo Lamasgo dobaerol Fo®dmgdol 3gbGHeo -
Ladabobm Lsbgeyg (Lmywol dgmEbymdol LadobolEMmmL LsdgzboghHhm
330930000 395GHMOL BB -X0Msm™s.).

33930L 0Bsbo: oliryamo bswzmbol 70 - 0sbo Hergdowsb 93em3s8o s
Lbodo®mggemdo  M93mdgbogos  gdwggs 390G 6H  (4-5
05300710060) 335 gMHBY  YmdEHIOol gmgzge 05OHMLBY M9bIdMO©
396550 gdsLs O SQBEOL.

50539 39Momdo 8600369wm3560 33wowgdgdo  gobogos
3omdbgMogdderg 35Bol LsdoMgms Logol 45896900l bdqgdsdss -
33900L oMg: 2,0 X 1,5 3-096, 2,5 X 2,5 99@©5009 350Ds®@s; 8900930
LogMdbMd0s, Boa®sd LogEOLsmM3z0L M93:m39bdIE bogmzogh ©o
M35 050Dy 39d9bgdol F9dmbggzo8o, M3 9bmyogMgdol
99009350 Loa®dbmdws© MIxMmdLEIds gm®BHgdol (wghfjol) bGEOL
3060HM0900, FJIROIPO SO  5J3b T35 gmBg  Aobwoggdmwo
4mOEJOoL  MOMOIOMROEIBIMZL,  IPRMOZL, o3 bBr©LgL
bodoMy  Foborol  4o8Mlbsge0sbMdSL s  “Yoymaomo  Imddggdl
9m0foxzgdol botolbby.

006036 o0 ob o0mIobodg ol Fobmoydo o©ys
3Bomdlg®ogsdderg  bsdo®gms 1Y IYdolL  gsdgbgdol  Lggdgdols
LOWYmgs, OMIgoa gom3s¢olfjobgdmmos Bzgbl oge Fsmdmgdmwo
309%0L Udgdgdom. 00 30639ws® 03D Lodo®m3gmml 306Md9ddo,
bom ol goMawgdl asMgom 58 3035O0)gd0m  Bo@eMgdmero
L5985 q00L Flobgd 0bxzm®MPs305 56 IMA393M39ds.

030939, 006086 56 053538069000 (33209093
9930009056905  BowMJugMoasddarg 35%ol LsdoMgms Lsggdo 35%ol
29Ub3WoL, BMOI0MYO0L, ©IGHIOMMZ0L, JM®OGJOol s0BMEOL Fobgdo,
653 LEHbIOGHMo wWghfiol 9odmbsgmosbmdol gsBOHOL
339630MH0 GgLodegdEMmdol gs®o borwydzgaos.

4



b90m0o 50b0dbMwosb 2sdmdobatyg B39l dogH gdwdsgqdwen
3oL 1dqdgddo  @om35¢obfobgdMw0s OO sB30M™M30L  dJmbg
3MHOMbMwo 3m®IGOOL godm(3s.

33wg30L  88m3sbgdo:  Bzgbo 33930l sFmsbols  FoBmoygbl
20bgdo  go8mf3g3900L  Tbodsdolo  Bowmdlg®ageddang  badoMgoms
LogEol 35896900l Mm3EGH0dowMo bdgdol sygbs. dgzolfogermm
Lodo6g 35%0b BmMToMYPBOLS s YMOEJOoL sOHBOEOL Mo3oMbsc®o
303™AHYJ6035, Mg MOOHMb3gYmal  BowmdlgGeasddwg  35%Bol
Los©ggdo Imzgwomo - s3MMmGgdbmwmyon®o  Lsdwdomgdol
dguOHMEgdoL  QovdxmdILGISL, 306M39wbsMolbmgsbo Lsdodg wgdfols
23990b53056MBOL 2oDMOLL, 93MMYIMCMA0YOHO MYmGLYdOL - dBob
6505305, 35965305 ©@s bbgs. ™m3GH0odowmGms ds9myqbgdols
L5x319d390DBY, M3 930LMO350  MDBOHMb3gWYmMaL  93mbmdozm®o
9B9IAOL 3>ROEIOD.

d93b0gOmo  Loobewg:  gowmglbg®ogsddang  35bol  LsdoGgms
1500780 306395 0gbs FodmEowo Bdqds 2,5 X 3,0 8-y, boggwew 2,5X
2,5 8-0bo; 35mydmGmol  3sbdowols  490EIBOLLL  SYHOWO s 5J3L
94m®GHgool MOM0IOHMI0  ooBOEIL, BIB0MYdIL, o3 95839OBYIL
4wm®m@gool BeHEoL 306Mmdgdl; dmEgdme 30MHMdIdT0 5SRO0 5J3l
360l 300MdJOOL QoI mdJLYdSL, Mol dmdForgdol bsmolbol s
LBHOBIOGHMO WIOHFOL FoTMBOgE0sbMIOL BO@IL.

2398m30w0 0dbs @sddosbo (40-50 LI LodsmEoL) JMmOEMbMEO
3m®Iq00: aMdgo  (30dbMHogzo 3mOEMbo gMmo FEsddom; dm3wg
3o dbM030 30MHE™bo ghHomo JEHs8d0m; aMdgwo m®mdbMozo 3mOmbo
9000 9BHsdd0m; 3MHdgeo m®IBOHOZ30 30MEMbo MmO JFHdom; dm3wy
mOIbOHO30 30OMbo MmMo GFddom. oo dmMol 30Mm3zgwe 0gbs
2399ME3OWo  “39M@EH035wMMmO  3nOEOM™bo”. Mbs  5©0obodbml, ®mI
939956580 58 J0ToOHNgd00 oo byry3mbols dmerml sfygdmeo
bodgabogdm - 33wg30m0 dNJomds dgfiys... 2016 Heroob o3
9005 MMgd00  FMFomds  Qobsbws  MLYdMO  dodmf393900L

d9Lodsdolo o JoPgdwo 89900  AsBbowos Fobsdwgdstg
Bod6mddo.

33e930L mdogdBHo - 33w 30l MdogIAL [oMImoaqbl  Jsbgmol
®920mb30, 9obotg s@sBboL  Totbgbs Lobosdodm  (9zsmerol

5



9996030350003 00), 300035600 “093069mds botgds” - b LogzMM™MYdsdo
0®bgdMwo o mdbgMsgsdderg 35HBol  LodoGmgms LoYEY; 93930
96900l bobgedfonm 1bogzgmlodgBHol MMM Bo3MwEHIEOL
@3MMOGMMH0900;

®JM0mwo s 303gGogmo 360036gmds - Bommdlighegsddmg 350l
LodoMg 3oborol IBOEOE0M godmfizgwo 3OH:MdEgdol oo~ FMol
d0Bb9g00L o935 - FoEowo bsGOLLOL Ksblowo »gzoMmlbem Lsdokmy
3ol Hoedmgdol Logdgdo Bzgbl Joge Bo@scgdwymo 9dudgo- dgbdwero
(3009%0L  990093900L s ©93mTgb(30900L  godmygbgdom  Fomdmgdols
0093905  99LodEdEMBs  IMOMIMW YIS  dosmhoml  sbobmen
30DbL I gOHMGME BsOMNMODY SHoMmMML Mb3zo s Foswbs®olibosbo
Uodgbmdo Tsbos - agdffo, IOMIOL 290030 gdoly s gladsdobs
930bm303196H0 sbsbstxgdol 89830Mgdoom.

03MMdO30d - olYOEHE00L TgbMvyegdol 3gdomedo 2016-2019 G

800g0mo 33930l 8909900 396Ms636GMWs©  gobobowgdms 83530
090900l Lobgwdhoxnm 9bogzgmlodgBHol sa®mbmdomw dg3boghg-
050 9350358963 0; EOLYOHEGHSE00L JoMOMIEO Fobogdo  s3MHMBOMY-
090 0g65 LygOMSTMEOOLM Bsdgbogmm 3MbrgM9bE0gdDbY.

3Md03530900 - bEoLYMHESE30M Mgdol 0M3w03 4sdmd3gybgdmewos 8
L5993bogMH™ bsdH™Io:

1. Savadze, L. “(2018). Growing of sprouting in phylloxera-resistant vine basin and
optimal loading of vine: International Conference “Scientific enquiry in the
contemporary world: theoritical basics and innovative approach”. San Fracisco,
California, USA. (63-69);

2. Shavadze, L. (2018). Determine the optimal scheme for the cultivation of phylloxera
resistant vines. 5" International Conference “Science and practice: A new level of
integrationinthemodernworld”.Sheffild, UK. (12- 15pp.);

3. IlaBapge, JI. Yxapruursunu, H. Jloprkunanugze, P. Kepnumsuau, M.
“Ucnprtanve KOpZOHHBIX (OpM B  (PIIOKCEPHOIPOYHBIX IIPOPOCTKAX
KopHeit smo3bl”. «Winemaking: Theory and Practice» — s1exTpoHHBIH
Hay4HsIl kypHal Published in the Slovak republic 2018. (8-13 pp.);

4. 0953599, . “Qowmgdbg®oysdderg 3s5Bol LodoMgms Logwgdo
80G™HII603MO0  m39Ma30gd0L  LOMYMmBOLlsm3oL”.  LsgMMITNOOLM
Lsdg3boghm 3mbxgmgbios - “0939bobgmds s 9903069mds 93M ™30l

6



939469080 - obEBHMMoM@o s139JHJ00 s 39ML3YJEH03900”. LagoM®mzgmmlb
Lol d9m©mbgmdol d93bogmgdsms 935009d0s. mdowobo 2017. (258 - 263
33-)

5. 8535d9, @. “gowmdlg®sgsdderg 35Bol LsdoMgms Loyggdol
Obgdo  8EyMdsmgmds  LogsMm39@mdn”.  “003md  3mg0sd30w0l
Lobgmdol  mgasegol  Labgerdfonm  bogzg®Lo@gdol  Lsdgsbogm
36:0I700L 3090w 0” 000w0ol02016.(46-49)

6. wmdmngoxnsbodg, 6. Bbs®EH0d30wmo0, b. 8535dg, w@.”35%Bob
gomdlbghs LsdosOmggwmdo ©s dob obssmdwgy dGImms
Bomdbgmsddeg 35bom”. “spmm NEWS” - 3gdomonmmo bsdgsbogho
496065000, Jm05002016.(38-45).

7. BbodE0dgomo, b. 8535dg, . “Qowmdug®sasddmg 35bol Lsdodgms
LoYYdo  35BOL  SODBOI-BMOHTOMJOOL DBMYogHMO Lo3ombo”. “sboqn-
29DOES  03M3M03mLGd0"-65dMMIMs  309dE0, 53530  F9Mgomeols
Lobgadfogmmbogg®bo@gEobasdmdEgdermds”,drmeolo2016.(18-23p3).

8. Lortkipanidze,R. Avalishvili, N. Kheladze, M. Shavadze, L.
“Agroecological Monitoring of Dark (Brown) Soils in Imereti Region”.
PERIODICAL SCIENTIFIC JOURNAL AGRONEWS #5. 2018;

659630l A 3IEMdS S LOEMEHIOS - COLNOESE0S foMImyn-
Boaros 650930 Lsbom 183 g39Mbg s dgygds: dglogerol, 6 mazol,
51336990l o M93mTgbs30gOOL,  9MmYgbgd o O EBHIMIGIOOL
Loobogsb, G®mIgmol dmogogl 108  @slobgwgdol fystml  Jodome  ©o
MEboe  9690Bg o b gdLoysb;  LoolLgMGHogom  Bodmmdo
0NBEGHM0MYdMos 20 sbOowom, 18 35330370  Fodmbobryagdom
(©005aM53007) 521539050 BMEHMLYOIDO.

Baoligh@ogom 65d6mols doMomao Bobss@lio

0o AgHGHMOMo dodmboggs

@oFIMGHMO  dodmborgsdo  gobbowywos  Logs@mgzgarmdo
35%0ob Bsdygbo BgMAol HoMdmgdol dmzwrg obGHMMoEo dodmbowgs,

20090005 35Dol o369 gm0 _ Bowmdlgmsl dom-93memyos, dolo

393039 gool  oLEAHMOOMO  9BHe39d0, B0wMmJLYMOL  o3M 3OOl
7



d900mdo s 893960bgmdoL oLEHMM0sd0 sbowo 930l LLsfyolo _
3965bgd0l  goLsdgbgdamo bsdggbo Byyol FoMmdmgda®y oobgws s
305Lmsb 393006000  d939bsbgmdsdo  sbswo  ghHmgMEgdol -
bodo®gms o bobodygbmms bosgggdol sacmgmgzg LobgMag
399960bgmd9d0l RsIMY50dgd0L 5 30WIIWMDS.

396b0M@os Bowmdbg®ol 393ME3gwgdol  sOLYIMWOo  FEYMTIMYMdS
06599060m39  Lodo®mggemdo;  gowmdligmoasddwg  35%ol  Fomdmgdol
36MHMddg00;b53000bol Iglifogerolfobsdommdgdo;

309mowos  Lodsdmggmmdo  H93mbgdwo  gowmdlg®eysddag
bsdo®g 300600gd0, s3Mgm39 JoOmzgwo dggbogMgdol Togh
3900935600 Josdme X 58960030 Bowmdligmogsddwry bsdMggdo o
30 mdbgMogoddeyg 35Bol  LsdoMgms bovYIId0L  sOLYdMEO
90 MToMmgmdsLodoMmnggermdo.

9Ju3gMm0d96G o bsfoemo
3330l 390meegdo ©> bygwae 65339090y Laggenggo ligdgdol
396Bg3s
0990l ©s3dsggool  Jgmm©o3s 9YMHbMds  Lods@mggwmdo s ol
RBIOYIOL  goMgo 08 byghmdo  Bo@eMgdmwo  Ladgsbogdm-33wg300m0
09935md0L  250Mm(300WgdgdL, 0y0 Igygbowos oMo  sOLYdIMEO
3MHMdGdx00L 35m35¢olfobgdom;

435600b  BM0EMM05DY 393OEINIMO se13009M0 Boswsagdols

0Jb3gM0dbGYwo 33w93gd0

Lbsggwo bs33gmo _ gowmdbg®meqsddg LosdoMgms Loygg
29996909905 5¢vy3096M B0 dbBY (Fawmgobmenl - FLUVISOLS), qb
B05sa0  bsllosmgds  MJAMWIMMEO  IGHVIMOZ0m s  BoswiyoL
B9©033060Bg 5e30mb0oL sbso BGggd0l swgd300m.

B0s@og® 3HMBowL d90090 5393w gds 5gal: A-BC-C-CD.

A - 399099bmgsbo  3mOmobmbEHo Loddwoegmom 5-30 LD, Gvbo
993960 ™d0L,  5M03gsM0  [aMowzmIBmgzgsbo LEHOMIGMOom, f3Mowo
J3596335009300. 5sLZWs MIBIMBMdOm.

BC - 256505350  3mMHobmb@o  10-40 1O  LoddEszMO,

8



BEGHOWIEHMO®, bo®bo@osbo.

C - 9960396 290505350 3MOHODBMBE0, MBOHM VoS, 30Oy Yo
36H0BMbGH0, MLEGHOMIGMO®, boObsEol go0gdIEro 8993390 Md0m.
Boosogo  bsbosmgds 2969303  3mOH0BMEGHIdby bLylGo
©0g9m9gbzosg00m, 3o 3sLEHM NGO gdom, IO JMdG 030
929090000 boMbs@Eosbmdom.

Bos@ogo  boloosmgds  9B3M056-3wsBIMNGO 9 gdgbd oMo
90360 M550 gd0m, 3mI3sgGHemo 8030mdghgdom ©s F9OIdIMO
ROH0sbMdom, 3MIMLol bLrubGo TgRIOHOWMdOm, LYLAEHO ™3EH03MNOO
6096353000, 25000©IOMWO oM 3069000 Bys 3MOHODMbE 0.

53099100 6050 99MmM05693L MG BossM® GHodl: 306M0sb
05939L 05 300H 056 F5dWOU.

59 393MEILIOIE0S 5CM309)MH0 JNOEOSDO 590 boowsyo.

153I0 65533930l B0sIROL sSaMMJoTomMo godm3zwgzol

89gagd0
33930l d0Bsbo:  Loggbobg  bszggomol  FgMbgzol  comls

2390035¢0b{obgdmmo  Mbs oyml 890amddo  35Bol  bmGmTserMHo
DO-2ob30mMgds, o3 35Dl 96539 MOMZg  9MMBEHYIbmmyools
Bofowros s 0mzsolfobgdl  skJoMgd o  dmbsgerol  domgdsl,
Gmdgoi d0omfgzs boswogdo 33900 603096M9d9d0L Mm3EH0Tow Mo
6509bmdom 99339 mdol EOMU, LHmMgw sdoEMmad 3965b0ols 35896905l {ob
by MdogmEgl  60soa Mo Lags®ol  sydmdodom®mo  gs8m33wg30L
§0bsLFsm0 Bo@s6gds s b0l Baygmmz09M9d0ol MbOL goblaBwzms, Mol
dobgz0ms3 by 99aqL bogz5695bg 6533900BYg Fglsdsbo Laliwgdgdols
Ldgds.

33w930L dgomo: B396L doge 2015 fierol aoBogbmwbyg (bogool
290969050g) 20900  0dbs bosogol  Lssbswobm bodwmdgdo
9960bgmo GHIM0GHMOH00sb 990930 dgmmoo:

1 35 gsmomd GHIMoGHmOosby bodmdgdo smgdmmo  odbs 5
0960300 sb (x3509w0b650), d9H 0.

0000MJ0 F9OEH0w0Esb 603900 s0gdEo 0dbs 3oBol ggligms
LobEgdol  obEsyqd0l s 33900L doGomso bBmbosb, ULsd
36H0BMbGHBY 390 GH0IOW P!

I 3060mbGHo_0-20 L3 Low®dy;

9



II 3mGobmbEH0_20-40 LA Low®IY;

I 3m®obmbEo_40-60L3boo®dg;

bymogg  §9OGH0wosb  s0gdMwo  650dmdgoo  3mOH0BMbEGdOL
©0g9MI6EoMIRdM© FgMg30L Fgdwgy (9.0. brmogy FadGHowowsb
00gdmwo 0-20 L3 LoE®IoEsb sMgdYwo Bodndgdol Fgmgzom o
abgmogg fgboo Fgmgmeo 20-40 s 40-60 LI 3MOOBMOEHGO0E)
900900 bsdmowm Bodndo AsIGIBoWo 0dbs WsdMGSEHMMOsT0
Losbogobme.

WodMOIGHMO0o dg0mEom boowsgado goblobogmvywo odbs sGgl
Mgodgos  PH s  93gbs@olomgol  LoFo®mm  doMomo@o 1533900
999963900 K,O, s P,O;.

do0gdMmo 89093900056 BB, MmI  Bosogyol  sgl Ggogsos
By0GH®oMEOL Mobermgzgds, M9l Mgedzos Mdbodgbywmeo dgoMogds
B0ssa0ol Lo®Iol JoMowgwmMo Jb  2odmf3gmwos Jobol
J080B80@s6 358mB0bscg, Mrysb gobogool Ca* Mg* ombgdol
B53wgdmdsL.

006036 wo  boosgo ULbgoobbgs 3mOHobBmbEHby bo3zgdo
9w 9gd9bBHgdol 999339 @dol  dobgzom IMogzswxzgmhmgzbgdom
2399m0Mbg3s. Bgs 3m3mbmgsbo 3mMmobMbBHO 93300 Logs®mol s
90360mMEYs60H3gd0L sdEHoremo Imddggdol (BHgddgMod Mol s Ggbol
293 6s) 2o8m 258m0Mhg3s oowdol dowowro 9dizzgwmdom K,O _ b
9993390 mds 0-20 LI LoE®Igbg sMoL 34 /100 ¢ bBoswsgdo, 5939
5006086905  35W0Mdol  5MMbBdIMO  gbsfowgds Loe®mdol dobgwzom,
dmbozgdo 0033000mgdlL, G®I  Jowomdolb dodmGgabgzs o6
9000boMgmdL, 0dEs 50bodbyer Bosoybg 39¢0Mdol 0306
306H0DMbGHbg PotgEbzs 3000bsmgMdlL, Moash J39ws 3HobM™bEdo
3900Rbg0s 39¢0dol oOYOINE0 Mom©9bmds (20-40 3mGoBmbEJo
13,00 93/100y bossogdo, bmeom 40-60 LI LoE®dgbg 3o 18 Tx/100 o
B0505930).

Go3  d99bgds  FmULBRMOOL  oboflowgdsl, Bgws 3mMoHBMbEHYdO
MBOHMB3gwYmzowos  Jgbsm3z0oLgdgeo  BMLRMOOL  MsmEybmdom.
39030930l 653egdMds 50b0dber boo@og®y 0f393L glomzolgdgwo
ROBBMOOL HomEIbmdol BOEL, 96 500b0TbYds FMLGmOOL Rsbgsbgs
J39s 139690800, Mog godmfizgoeos dobo dzocmg blibsmdol asdm.

10



aboeoBol dgday 2015 fierob 5330LEH™do booogo ©odw)dsgqdwero
0dbs M (3esb@Gogo) 60-70 LA LoE®mIgbg. s0LE6ETBsZ0s, M SO
Logol 2599690509 ©o M3 3oL 39M0MmEdo MmO  ©o
90696M5¢096H0 Lolidgdom o6 2obmyogmgdwyms byggwo bs3zgomo.

2017 §oob 990mpmdsby _bmgddg@do g.0. 3939393006 abG¥Egdol
890007 LagEgdo, 396sbol §398 Bosspo 33wsg 39Bg033wogm 0303y
3900MEOMEMA000M, Momd  ©R39P00s ) B Fogwgbsls  sbgbL
6050y o 5 HomEgbmdom 1s33900 gwgdgbGHgdo  2s0modal
30wmgbgMogsdderg 3Bl boooy0b.

2017 §ool sbseroBol 8909900 dmgdomwos 2015 Herol sbsgroBol
39009390056 9O o, 3bMooNe1-do.

gbdowo 1
2015 052017 fiemob spmmgdodor®o sbswobol 8ggygdo

JmdHobmbdo PH K20 P20s
2015 § 2017 ¢ | 2015 2017 § 2015 § 2017 §
0-20L0 6.8 6,6 34,0 8,0 4,0 3,0
20 - 40 L0 6,7 6,7 13,0 7,0 3,0 15
40 - 60 Lo 6,7 6,8 18,0 9,0 1.5 15

3bOowdo ImEg8wywo sbseoBol J9gag00sb Bsbl, MM Boswsgols
0553006005 5OLYOMEMb  FgsMgdom momddol s  Tg33wos,
39BLO3MMMgO0m  MHOBMbEgmmbo, 1dbodzbgwme dgosgows  Bgos
37907bm356  3mGoBMbBHT0, HMIgmwog  gob3oMmdgdMmos  Bossyol
3L OH0ZO3000.

653 dggbgds  39e0dol S BMLBMOOL (330 gdsl bgsalbgs
3HMmDMbGHJdT0, 25630M:MmdgdMos 939Dl Bglzms LolEgdol doge
1533900 993963 gd0L 06 bloHo FmbIsGgdom. 39Hdm: Jserordol
0509bmds  Loa®dbmdms d9dgomEs 20-40 LA Low®dgby (momddol
24965930 0), Boyeb dmbs dolo 0bEYbLowGmo Ggmgzolgds dzgbstol
3gbgms  LobGgdol dogh, 5939 FbbMOEF0gW®s 3seowdol blbswo
g0OHIGOoL bsfomdMog bsdgpbzs 0ow30mm 3mMobmbEHdo, Moysb
Bosogol  3Mw@GH035305 MHBOMbgzgmymal  3swowdol blbswo
3500 gdol 063 blor® HomBmdadbsls s B0zl J3gws 39bgddo.

11



abaogbo 3OmEgLo FebbMmME0gWEs BMlgm®msb dodstmgdsdog, dobo
omgbmds BMLGI® Aobobgzms gglgms LobiBgdol do3M39wgdol
9o do, Moo Dol bgyo 0bFIbLoMEGs TImobIsGL 1533900
99996390006  Fnbgm®L, 8godhbgzs Bosoaol BMlgmMom YROM
06@&9bLoMO FosM0d9ds R3gLZMLOLEHJIOL J93MEIIIOL 0o do.

[ go0s - BomegbgMsysddeg bsdoty 3sbols 35396980l ©s oG30MMZOL
330dseryMo bggdob owygbs

33930l dobsbo s dgmmgdo - B3z960 33w9g3z0lL  FoBsbL
§o00mopagbos dowowo bsGolbolb, ULEHbs®GHMwo wghfol
2990b3w056md0L s 93mbMTo3MMo 989dBHOL 25BOM®s, boswoyeo
339006 Mgl o TBob 30300l MmI30MbowMo  sdmygbgdol
300Mdg00l  99ddbom, sxGMm39 IOMIOL  30MMdJOOL  FoBxmdILYDL.
3505 FmOHol 356dools  200Ids bBo3o®bsbggzos Boaomdsdo
94em®GHgool  MOHMOIOHD  oIRIMZ0m, M3 39MObIdL  gwmMEHgool
DO s 5796Mg1gdL IIFoxgdol 30HMBJIL MOMN0YMH EIRGOM30L
8900350

3ol 30Bobl  FoMdmoygbl @oagbow 0dbsl  gowmdlgMaysddeny
35B0ob bydoMYMs LoYHdo 35BOL M3EH0TSWIMO OGO, bLdgEOL
245096930LLJ9ob b (33900L 5GMgLMb) 353d0MT0.

2016 Gl ygzstgedo B39bL dogh ©oygbgdwmo odbs 3ws. Mobmzobss
299969090 0dbs gowmdlg®masgsdderg 35Bol LsdoMgoms Loy 3 3o.
BoOOMODBY.

35 Imfiymdoos 99990 bdgdoo:

35005630 1 - Logog 39996900 odbs FoMdmgdsdo dowgdwmeo
30wmdbgMogeddang bodomg 3sBol oMazol ULjgdoon 2.5 X 2.5 a.

(093003059mE0L dsbdoero 2.5 9; 35Bmsdmeol dsbdoero 2.59.) 1 3o
BoODMOHY1600d06035%0. (L53MBEHOMEM)

3900560 II - Logog 9odgbgdmwos ULdgdomn - 25 X 3 0.
@H3003053mG0bo dsbdogro 2.5 3; FobmsdmMolo dsbdoewo 3 8;) 1 3o
BoODMOYY1320d06H035b0.

faol  9960s3wmdsdo  dmgwomo  s3MMmEHJbozMo  Lsdmdsmgdo
L59OOM 0gm Y390 35M05BEHOLMZOL - saM™{Hglindol dobgwzom.

12



39996900L  Igmcy (2017) Fgaob, 25BoxbeBy Bogsdodgom 3sBol
Lbbgws - gm®Iomgdol Mm396Mo30s. 35H0 BMOIoMmIdIMOos FoMdmgdsdo
doegdmmo  “megosbo  MIBHId™” glom, GolLmgolsg ULbgws -
gmOIoMgool @OML 35Pol  bsBo®O Qos3FgMHom  bossyol
D9gs3000sb 3 - 5 LI Lodomwgby, Goms Fomdmgdbowoym
903038mJdg0bslbarsgzo Mymemo.

30U bdgdol Tglsdsdols Yarm®Egdo sbm®dgdvyero odbs:

356005630 1-95896900LlJ9952.5X2.538. mom™mg)en 9639m©9dsdo
909G ME0 35H0 IGZ0MNo 0dbs 2, 3, 4,5 s 6 ywmEEom.

356005630 11 - 25896900 1idqds 2.5 X 3 8. mommgen 25609mMgdsd0
JOM0GME0 35H0 IGZ0MNMo 0dbs 2, 3, 4,5 s 6 ywmeEom.

dglodg (2018) 1139293930 ol gwmm®EBgoo ©bmMIGdMwo  ogdbs
39396930L M0mMgeE oboymaby 5-6, 7-8 s 9-10 yarm®EGHoo.

94m®m@gool sbm®Igdslmsb ghmo 3P0 QvxMmMIGPMwo odbs
Mmbdsgme)@osh (Mmmbos@iosbo) 390EH03sME B3ogMBy. d3seg@ol
000OMYNE 050D YMOEJOOL  MBdMI  Foboforgdoms s
30MH0BMb G Mo s0BOHOm.

3590 S0OOEb3oL  39[oMTIMYdOm 393939300l ILGWWYIOL
3990099 0MMgM 356056300 503M0(3bO30m 5 dod 3oBL.

20M03b30L g 9dgbEgdo:

000MY 35BBY s0oMoEbgdme:

® 35%0L 10-12, 8-10, 6-8, 6> 90 ©OsdgBH®OL dJmbg bsBs®O s
9ddfoxgdgwobsfowoblog®dglab®odgEmgddo;

2017 Hgeob s0MHoEbgzol 990939006 Bobl, Hma:

3g6mdolom3zol godmbayggbgdgaro (6-12 899 osdg@®ol dJmbg) wg®fols
399mbog0sbMmdol  M3swLsbMolom bsmzgmgbem  dggao o0gbs
domadmo 25 X 3 0. ©omp30L bdgdoom 25896909 35M0563HBy, 4
4m®GH00 G300 359056, LyosbsE domgdmeo odbs 18 480
3oo 120 19 Log®mdol wgdfio 1 35 GsOMNMdBY, Mg 5%_00 50gds@Egds
Lo3mbGHOMEM 35606@L, 2.5 X 2.5 0. ©sMag0ol bdgdom 4s89bgdwmen s 4
g4oOEGHom ©GHI0MHMMEO 350056EL, Loosbsg Bowgdwo odbs 17 600
35001209 bogMdolEg®fo 135-by.

00bsb0dbs305, MMI  Ls3gd@®m™m  BmbogzErosbmdom  ©sG30MM30L

13



Fqbodsdolo@ Yyzgws Lbgs 356M006@gdd0 v39mglio ggyo shggbs 2.5 X 2.5
Ldgdom MIYMEds 35BTo 3gMHIM: 3 YMOHEHO! GHI0MMZ0L BmbbY
dogdmwmo ogdbs 15 200 gocro 120 LI 20 LO. Loa®dol wgdfio 1 3.
BIONMODY, OMIgwog 35 %_00 509do@gds  Lo3mbEHOHME™  35M0sbGHY
2,5X2,5 bdgdom s bsdo gomm®OEGHom G300 350056GU, Loosbsg
900900 0651120 35¢0o 120 13. Loa®dol wg®fo 13s5. BsGOMdBY. 2
gmOG00 ©GH300mM30L 300Mm09dT0  LOZMBEHMMEM 3560056306 -
2,5X2,5 8. doegdmwwo odbs 11 200 goewro wwg®fjo, Gmdgwog 6 %_om

00gdsBgds 2,5X3 3. bggdoom gs89bgdeE s 2 YWMOEH0 OGOV
3956056 0B I00gdw0 046510560 35¢0 12018.bogMdol cg®fjo 1 3.

RBOOMODY.
1280035¢»012003.bogmdobeg®oodbsd00gde013s.835000MdBY
2,5X2,5 Ubggdoom 258969090 ©o 5 gwmdOGHoo ©sG3060mmeo
396005630056, HmIgmog 49 %_om s09ds@gds 2,5X3 9. Lggdoo o 5
4OMmOAEH00 B30 35M056EL, HMIWosbsi Jowgdmwo odbs 8

5803500 12019. bLoa®dob eg®mfo.

14400 oo 120 13. Loa®dol gcdfio 0dbs Fowgdmwo 1 3s. GoOHPMOBY
2,5X2,5 Ugglom 208969090 @s 6 g4umdGHom ©o@G300Hmvo
390056306, HG™Igaroi 36 %_om smgds@gds 2,5X3 8. bdgdom s 6
94em® G0 IGHZ0MMY 356M056@L, HMIwoIbsaz Jowgdwo odbs 10
560 35¢0120 B3.Loa®dol wwg®dfo.

2018 Hgaol hoBogdmo bss®ogbgm Bsdw)dsmgdowsb 0633939, HMI
3959Mm30 35005639l MGl bym390mgue 9990 0dbs dowgdwo 2,5 X 3
3. 190 S 7-8 YWMOGHO WIEGHIOOMVIO 35M03DEH0IB, 0B
00090990 009g652640035¢0012019.50aMHdoLLAYEMBO TS 135.GsGMOMIBY,
6Hmdgmoi 37 %_oo s09dsGgds 2,5X2,50 Ldgdom ©s 7-8 gwrmMEGHom
B30 3560056, LE0WIbsE BoWgdmwo 046519 200 35¢wo 120. 13
Loa®AoL w9Ofjo.

15840 gocro 120 13.bogMdol cg®fo 0dbs B0MgdmE0l3s. BoMMMdBY
2,5X3 9. Lggdoom 5996900 o 9-10 gwmdEGH0om ©oGHI0MMIE0
3956056309, OMIgwog 65 %_om 5093s@gds 2,5X2,5 3. bgdom s 9-10
94em®GHoo IGHZ0MMIE 35M05bABHL, MHMIE0Ebsg dowgdmwo 0dbs 9
60035000 12013. boaMdol wg®dfjo.

20800 35¢012003. LogMdol wgmfo 0dbs dowgd o 13s. BoMNMObY
14



2,5X2,5 Udgdom 95896900 ©s 5-6 gwmmEGH0m  ©GHI0MHMIE0
3560006306, OHMIgwog 12 %_om s09dsGgds 2,5X3 3. bggdoom s 5-6
4mOE00 A0 35M056EL, HMIosbsl Jomgdmwo odbs 18
480300 12010. Loga®mdobeg®fjo.

3365 m® (erosbo 309006 Jowgdmwo dmbsigdgdol dggas©
2900935943L  oli3gbs, M 2,5 X 3 8. Lgdoom 5896900, sbowrdgbo
(56300006 II - III Hgeo) gowmdlg®mosgsdderg 35Bol  bsdoGgme
L5YYs6 JoMIdwo FgYgo0 509dsEgds FoMdmgdsdo Jowgdwwo
2,5X2,5 9. bggdoo gsd969d9c0 LoYYEL FogdMYE F9gRJdL.

3oL I (©@oMp30@6 dgm®g 13939H>30M) Fawb bar3gmgbie BgEgeo
0dbs dogdmwmo 2,5 X 3 9. Uggdob o 4 gwm®EGHom ©sG3060m30L

3060009090, Moz 5 % 0 50gdoGgds 2,5 X 2,5 8. bggdol s 4 ywmedEom
©53300m30L 306H™dGdd0 Jogdvye Lsdybmds Fodmlboygbgdger (6-12 90.
©0599GHMOL) obogrsls.

3ob II' (G306 89bsdy bd39aIGE0™M) ol bsrizgmgle Bgegao
0d6s domgdmwo 2,5 X 3 3. bggdob s 7 - 8 yarm®EHol ©sGH300Mm30L
3060009030, o3 37,5 % - 00 50995@gds 2,5 X 2,5 9. bggdob s 7 - 8
gom®GHolb ©s@G3006m30L 30MHMmd9gddo dowgdwme bsdgybmdo
399mbgqbgdge (6-1200. ©05d9gEHOOL) Tobognsls.

303600380 35modmEOL dobdogrol oMol Fggas  0gdbgds
39009L0 306HMmdYd0 94em®GHgoob Be®Toerm Mo DO~
239630056 900bsm30L.  T9I30MHJONW0s  Ywm®GHGdol  gOHmIsbgmdo
239000DBOHEOL s BsbToMgdol  30OMBId0, Gog MHBOMb3zgEymal
gom®@gdol  m3gmglo  dmdfoxzgdsl o bodybmdo  godmboggbgdgwo
@gOFob 459mbo3e056MdOL o0 YdL JHMNGMEO BoMHPNMOOI.

IT 35 - 3mOmbrmo gm®dgdob asdmeool dgogagdo gowmdlgMeysddeny
3s%ols bsdobygms Lsgogdo

33930l 30Bobo s dgommogdo
B39b0 330935 F0Bbs olLobogl FowmdlgMsysddeg bsdotMyg 35Bols
15©YYdo 35BOL sOHBOES - BMOToMIOOL Gozombocrm®mo  Fglgdol

5Q9bL.
15



2016 Herosb ©oggbgdmaos LEsgombowm®mo - Lsfo®Imm 3o -
35B0ob 30060MbMwo BMMIZOOL Rodmol Jobboom.

3393000 bsdBsmgdool sbsfgolobsmzgol (2016 Fgwo) bobysmds 2
faool 409969090 0gm s BMOHI0MmYIMOo 9.5. ,0030060 BMMIS* - ol
Loboon.

B396 B0Bbo ©o30Lobgm  BoMPOMds  BMOTIOMIOMEO  YMBOWOYM
30mOHMbMwo oo (Lb3ssbbgs 35M0s6EHId0m).

239Bogbmabg, GmEgLsg ywmem@gdds 30-40 1O Loa®dgl dowfiogl,
B93589  Ywm®EHIdoL ©sbmMdgool mbolidogds, dg3oMPogm  396M5©
39630000900 1-2 ywmO@o bsgommgdol dobgzom (9HmdEsddosbo
136 IJO0oLM30L GO0 Ym®GHo, bmwm m® JEsddosbolomzol mMo
gomm@o)  ©d  o03BsdEIm  LobvyM3zgo  gmGdom, M0
Bo0ma399o0dgdobs 9sddo s 3mOEMbgdo  (IbGYd0). ywmGdEOL
LobM39eo  BMOIoMdOL 990y BogoBHIMmgm  gwmGdEOL  §3gMol
§9093930L m3gMoE0s, HOMOE 3MMZMEOMIdS 353939009 b53bGM93900L
0JBHowmm  BOES - 49b30m56dsL.  6sdbE390Dy  3-4  Bmomrol
239630056900l BoBsdo  BogsGIMgD  sELobMZgwo - Bgdg@o
BsbomOl  ImEogdol  saMMOMboldogds, LOMWISE  2535LwRMS3900
9@o300L  Bmbs, 3mOHEM™bbBY, IbOHOL Dbmbsdo gobgzomoMgdwo
Bs9bM93980 ©3BHM3gm FbMEME 08 5O OB Lowsa 2ob30bDMsbgm
Lobbenogo Mmool Bsdmyscodgds. ©sbs®bgbo  bsbodo Bsgmgzowgm
D9089G90 ©s IMZ530w 9o 35DL.

©5G™M39090 BodbM93900 503BMmYm 0lg, MMYMOE dmbogowro -
@9mfo. guwmOHGHgolb 353woom LBy 396305090 FgmMo©
6sdbM9390L o 3gMomEM®, LbsFommgdol dobgzom ZshoMdmgdom
0b3935L  (53300L) 3MOEMBOL 05OMLYODY 3MOODMBGIMGI© - J39dmm
3L YdE0 35M056FHJOOLIGLd5TOLO.

3969 s d9bsdg Loggag@oEom (2017-2018) farol 3o Famdmgdos, M339
3mOHIoMgOr Botgomdsdo 9.0. BoMgomdsdo, boosgs
Bodmyoodgdwos 35Bolb 9@sddo s JmOHombgdo (IbG9d0)
2390mbo3IWo  35M056GHJd0L  Fglodsdolo. Usggagdogom  figrol
396053 mds80  saO™mGIbmmyom®o  m3gMogogdo: boswogol
5099853905, LOoMY39gdMb dMdms, (3969 ™3gMo30gdo s Lbgs.

94390 395M056E0LIMZ0L Loghmm oym.
16



2016 - 2018 §F wgofiolb s8mbogerosbmdol  m35wbsBHobom
2900300 0gbs 89990 3500563 9d0:

I 39605630 - ,390GH035WMM0  30060HEMbo", 350  S0BOHOW0s
3900303505 4 050LosE 835 gHBY, MOMMIMWO  0oHMLOL
2ob3M03 Fomdmddboos Lobbsgo Gymemo bsosbsg dmbOGOEO
4m®E9oo 500HBOEYds 300MHEMbOL Fglodsdol dogmwby - 0ocmlibg
3OH0BMOE O @;

II  35G0sb@o - ,05¢d@sdd0sbo,  gMdgwo  3owdbMogo
30mMHMmbo“ 9@sddol Lodswerg 40 UL3-0s, TboMo GmOIoMGdMEos 4
050bosbo  B35¢gmol 30M39¢ 0oMYlbg, dolo Log™dg 220 LO-oo,
O0IgBY3 Foddmddboos 7 Lollbwsgo Mymeo, Lsosbsg sdmbOowo
gm®Ggoo  s0o0bMmEgds  83sgMol  bgs LT  0sMlBY  0obsdM©
396550900, 5 3HOBMOE WM sOBOOM;

III  356056%H0 - ,,0905¢dGHsdd0sbo,  dmzeg  3odbGogo
30MMmbo“ @sddol Lodswerg 40 UL3-0s, TbsGo GmOIoMGdMos 4
056bosbo  835¢gmHol 30639 0oOYLBY, dobo Loa®dg 120 LI-os,
O0IgBY3 Homdmddboos 5 Lollbwsgo Mymeo, Lsosbsg sdmbOdowo
gm®Ggdoo  s00bMmEYds  d3segMol  bgs bdd  0oMMLBY  MBIBGMS©
396550900, 5 3OHOBMOE WM sSOBOOM;

IV 356M056@0 - ,90508E53d0560, aMdgwo mGIbGH030 3nHmbo mMo
9odd0m“ 9@sddolL Lodowmerg 40 LJ-o0s, dbOHYOO BMOIoMdWWos 4
0569910560 35Ol 30039 05OLDY, ghmo dbGOL Log®dg 110 Ld-o0s,
MIgeb3 Homdmgdbowros 4 Lollbrogo Mameo g.0. 9O 35DBY by 8
Lobbesgo Mmoo, Bs0bsE TMHBOPOEO YwMOEHIO0 SVOHBOHOIYDdS
335w gMolb Bgs Lsd 00OHWLDY MobsdMs©  gobosffowgdoms s
30OH0BMB WM s HBOOM;

V 35605630 - ,00505¢0d(}s300560, dm3zwy mmIbG030 3mOEM™bo m®o
9Boddom“ Bs3dolL Lodsmerg 40 1J-0s, AbBOIOO BMOIoMYIWMWos 4
056990560 I35 gMHOl 30H3gE 0sMMLDBY, gMmo FBGHOL LogMdg 60 bd-oo,
HmIgbyi Ho®3mgdboos 3 Lolbersgo MHameo 9.0. B0 35HBY Ly 6
Lobbensgo MM, Bs0bsE TNHBOPOEO YwMOEHIO0 SVOHBOOIYDdS
335w gMolb Bgs Lod 00OHWLDY MobsdMs© gobosfowgdoms s
30OH0BMB WM s HBOOM;

VI 35605630 - ,505¢dFs930560, gMdgo m®mIbGHog30 30HMbo
17



9000 9FBdd0m“ 9Fs9d0l Lodsweng 40 Ld-0s, FbOHYOO BMOIoMOYOMEOs 4
0569910560 B35cgMol 30039 0sMlDY, ghmo dbGOL LogMdg 110 Ld-o0s,
MIgb3 HoHdmgdbowos 4 Lobbsgo Mameo g.0. 960 35DBY bryen 8
Lobbensgo MM, Bs0bsE TMHBOPOEO YwMOEHIO0 SOOI
335w gMolb Bgs Lod 00OHWLDY MobsdMs© gobosfowmgdoms s
30H0DMb M50 SOBOO!;

Lo3MbGHOMEM 35(05BEL  FoMIMogbl Homdmgdsdo domgdwmwo -
530 mJlgMoaeddeg 35Hol  SOBOH-BGMOIoMmYdOL Fgbo - 0030060,
»9Boddm gm@IS”, gwmOmGHgOol s0bBMmEs bsd 05OHMLbosbo 39ME0Is MmO
33590l oMY  Fo3mDBg  MobsdsMo  sbofowmgdom s
30OH0BMB GO SOHBOOm.

990mymds - BsdmEob 39000, 3939Go300L  ILOWWIIOL
990099 P39bL doge semoEbywo 0dbs Lsdomg Tobowol dsdmbsgwosbmds
d9L505d0LO 35M056BHJOOLS s 35MTgBHEMYdOL dobgzom.

Los®oabgm  gwgdgb@gdo:  gm®domgool doMzgw (2016) fgwl
Loggdo sMosbmeo odbs:

1.@0g®HobdmnwosbologMdglsb@odyd®gddo;

2. @9tfiol ImIFoxggdmwmo bsffowo  (BmIForqdsl  3sygbom
30D995¢E) LobE0dgEHMgdT0;

3. 99bmdolomzol A5dmbogyo - LEHBIOEHMwo (6-12 33) Lobdol
BoBotol Log®dg LsbEodgEMgddo;

2017- 2018 §f LoswMogbgzm 35090y 0Bmdgdms MJob dogwo
Log™dy; dobo ImAfFoxggdwo s dmwdfoggdgeo bsfforo.

0bMmdgdmEs dmdfoxgdmwo gwmdGol boldy - ©osdgGmo, OHmIgwos
X3MNBLOIJOMOS 039GO gdol dobggzom:

< 600; 6-7 00; 8-10 dd; 11-12 33;> 12 99;

0000MYME bsYMRBY 500MOELYdMEs 3 dJoMo I396s6;

30OHMbMwo Fgboom 35Hob Bm®IoMmIdOL 30H39w 1bo3gRIGIGOM -
2016 gl BoGsMgdmo s0Mm0b3900©s6 BBL, MMI LogmbEHME®
3960056306 - FoMdmgdsdo Jowgdmwo “ms30560 MIEHsddm” olom
R3mOHIoMGOMwo 35Dob boGysmdosb domgdmwo odbs 40 000 gswro
946mdoLom3z0lL 3oMyobo (6 - 12 39. Lodubmb) 40 bJ. Loa®dol wgdfo ghom 3o.
3oOHMdbY.

18



00539 @oOhomdbg 69 280 @owwo  wgdfio odbs  dowgdmo
3903035060 3OEMbol fgiom gm®OIoMgdwo 35HoL boMysmdosb
M3 73 %- 00 509953905 LogzmbGHMmMEM 35Mm056G0L - “mogosbo
Md@sddm”  fgbom  FmOIoMYOMEo  FsDOL  BoMPsmdOEID  dogdIE
89©93900.

75 840 oo gmfio odbs 900gdMwo 39Mm06GH0B - yMdgwo
m®IbO030 3nOE™bo ghmo 9Fddom. Moz 90 %- 0o 50gdodgos
Lo3mbEHOMEM 356M056G.

76 880 oo ghmo 0gdbs B0wgdMEo 35005606 - Tm3erg
35dbMH030 3mOEMbo. Moy 92 % - 0o 50gTsBgds LogmbEHMME®
35600563).

88 160 oo wgtfio odbs B0wgdMwo 356M0sbEH0B - Tmzwyg
m®IbOO30 3nOEMbo mMo JGddom. Mg 120 % - 00 o©gTsBHgds
Lo3mbEHOMEM 356M056B.

94 280 oo gdfo 0dbs domadmwo 356056G0©sb - gMdgwro
35dbMH030 3mMmbo. Mog 136 %- 00 509953 gds  LogmbEHOME®
35600563).

23900330000 35M055FH7OL Mol bory3gmglicm dggao 0dbs Bowgdmwo
395605630 - gMdgmo mOIbOog0 3mOEM™bo MmO 9FFd0m, LsoIbss
90090990 0465 106 000 3o¢0o BEGHIBsOEGMo wgMfo, Gog 165 % - om
309953905 L53MBEHMMEM Z56M06E.

3b®owo 2

2017 Hgeob 358m300w0 3560563 gd0L gsdmlogerosbmds 1 3o.
BoODMO0 - BEGHIBIOEHMO, Lodgbmdo Mol (6-12 3. Loldob)
40 1A.LoaMdob EgOFol MomMmEYbMdS gHMgYwgddo

3oM0sBBHo (39¢0 (40 b8 bogMdol)
by zmB@Mmeerm goMmnsbiBho “osgosbo wd#sddm” 148 800
N2 1 - 39M@ozserao 3mMopmbo 127 200
NE 2 - qoobiaend Bubbosbo, gfdjoro gaerdbfogo jmMombo 189600
N2 3 - oodsendHutbosbo, 8m 3o goendbMozo Jmdombo 151200

N2 4 - @odudHudbosbo, gfdjero m&mEbMogo JmMembo m&o BFetboom 285 600
N2 5 - qoobsend Bubbosbo, 8miorg mMibMogo JmMpnbo mMo 8@eddoon 208 800
N2 6 - osdsendHetbosbo, gfMdjero m&mdbMozo JmMopmbo Mmoo B@stbom | 199 200

2017 1539393530  Heol ol gdol d90gy  PodoMmgdwmo

19



00M03b3900b  BoBL, ®MI  Ls3MBEBHOMEW™  35M0BEHO - “0sg30sbo
d@s3dm” Fgbom BmMIoMmgdwo 35B0sb dJomgdwo odbs 148 800
350 94bmdoLamzgol 3styobo (6 - 12 30. Lodbbml) 40 3. bogMdob wgdfo 9O
35.856M0OMODY.

58539 BOMMODBY, 0039 356M5dgGHMgdol 127 200 3swo dybmdolsmzols
39600 WMo 0dbs FoEgdwo 35Mm0sbEH0H - “3gMEH0Isw MmO
3m6OHEM™bo”, Moz 15 % - oo bs3awgdos Lozmb@GHMmmem 35605636
390056 9d00m.

151 200 @oero 3gbmdolomzgol gsMaolo wgmdfio odbs dowgdwmeo
35600563H0b - Im3mg 39wdbGmoz0 3mMombo, GMmdgwoa 2 % - om
009953905 153MmbEHOMEM 35MH 0B

189 600 @oewo 3dgbmdoLsmzgol zsGMaolo wgdfio odbs dowgdwmwo
35600563H0b - aMdgo 35edbM0ogz0 3mMmbo, MHmdgwog 27 %-om
309953 905L53MBEHOMEM 350D .

199 200 @oero 3gbmdolomzgol zsMaolo wgdfjo odbs dowgdwmwo
390056¢ 06 - a®dgwo m®IBOHOZ30  3mOEMmbo  gMmo  FEsddom,
9903 34 % - 000 50530 Bo3MbEBHMMEM 35(056F.

208 800 @oero 9gbmdobsmzol 3sMaolo mgdfo odbs dowgdoemo
3956056306 -8M 3009 mHIHO0Z0 3NOEMbOMEAHO IE5dd0m, H™mIgwo340
% -0 509953905 LO3MBEHOMEM 35MH0SBEL.

2399030000 35M055FH7OL Mol Lor)390gLbm 8990 0dbs dowgdmwro
356056 B9 - 690 mMHIHG030 3NMOOMObO MO0 FEsdd0m, Lsosbss 285 600
350 34bmdobsm3z0L 3560L0 Mo 0dbs Fogdwwo, HMmBgmos 92
% - 00 509953905 LEZMBEHOMEM FoMOSBEL.

20



gb®owo3
2018 gl 359m 3000000 356005630l 45dmbogm0sbmds13s. gsMmmd0b
- bEobsME 0, bodygbmda 3atyolo (6-12 3d. Lolijol) 40 Ld. bog®dol

Ww9mHob M3m9bmds ghmgwywgddo.

Fofosbiho oo (40 L bogMdol)
LagemBdMeemer 30Mosbo “oogosbo wmiHeddm” 268 800
Ne 1 - 39®@03scmmmo Jedombo 177 800
N2 2 - qoabsendBadbosbo, aMdjero goredbfMogo JmMpmbo 249120
N 3 - qoaboendBadbosbo, Bmyorg gaeedbMogn JmMpmbo 201040

N2 4 - usdord@sdbosbo, pfdjero mMdbMogo jmMepmbo mMo dHsddom | 391200
NE 5 - @odogeB@edbosho, 8m3ey mMdbMogo 3mMombo mfo 3Hsddom 271200
N2 6 - qoabierdBaddosbo, aMdyero mMibMogo JmMombo jMoo BRedboon | 285 480

2018 153939G°G0Mm  farol LMool 90y  BoGoMgdMo
20M03Eb3gd0sD  BobL, GMI Logmb@GHOmem 35M05bGo - “mo30560
d@o3dm” Fgboo BMmOI0MHIOIMWo 35HD0Eb dowgdwo odbs 268 800
(350 dgbmdoLam3z0l 3sMyobo (6- 12 3d. Lodbbml) 40 3. bog®dol wadfjo 9O o
35.856M0OMODY.

03039 35609936gdol dgmbg 177 800 oo 8Ybmdolsmzol gsMyobo
@adfo 0dbs 00gdo 35M056GH0b - 39MGH0I MO JnOEMbO,
™30 34 % 0o B33OBYds LogmbEMMEM 35M056FU.

201 040 @ocro dgbmdoLsmzgol gsMaolo wgdfjo odbs dowgdmwo
3900563H0@B - Fm3wyg 3oedbGmogo JnOMmbo, Gmdgwoa 25 % - om
Bo9m®BBs153MBEHOMWM 356056 .

249 120 @oewo 3gbmdolsmgol gsMaolo wgdfjo odbs dowgdwmwo
390056300 - aMdgwo 3oedbGmogo 3nOEmbo, HmIgwos 7 % - om
Bo9m®BBsLS3MBEHOMWMZ56M06@.

271 200 @ocwo dgbmdolsmgol gsMaolo wgdfjo odbs dowgdwmwo
395605630056 - I 3g mOHIHG030 30OHMBO MG 8 s8d0m, HmIgwog 1
% - 00 509353905 Lo3MBEMMEM 35(056B.

285 480 oo 9gbmdobom3zol gstyolo wgMfo odbs dowgdwmwmo
390056306 - a®dgwo mG®IBOHoZ30 3mOEMmbo  gMmo  FEsddom,
MH03goE 6 %- 000 50995390 bOZMBGHOMEM 356M06EL.

2390M30E  356056FJBL Inmob bsvy3gogbm Fggao FdMszw0bs
3560563 3s - 4Mdgo mOmIBO030 3MHEOMbo MmGO JEHsddom, Loosbog

21



00090490 065391 200 350 d4bmdolamob 3otyolio wgmdfjo, ®mdgwog 46 %
-0 50995305 LO3MBEHOMEWMZoM0BEL.

©slggbs: 2016 - 2018 §f. gowmdbg®oegsdderg  LodoMgoms
L5YYdo 3NOEMENWO BMMOTIPIOL FodmEEOL G9©)R)006 BB, ™I
“a@dgmo m®dbGogo 3mOmbo mMo 9EHsdd00” gmOIoMydMEo
35D0L  BoMomd0Esb Jomgdmwo dgbmdolamgzol gs@yobo (6 - 12 0.
LodLbML) gHFoL A50MbogE0sbmds A5dMEEOW 35M056FJOL FmMol
94390sDg  939mqLos s LogmbEHMmM®m  35M0sbGHL - FoMBmgdsdo
9009090 “m530560 dEFdM” Fgbom FMOHToMGOMEo bsMRIMmdOE
00090 A59mbogr0sbmdsl 2016 (ool dmbsggdgoom 165 %_oom; 2017
Dol dmbs3999300 92 % - om; bmerm 2018 ferols 8mbsggdgdoo 46 % - oo

309953 90s.

do0gdMwo 8909390056  200MmI0bsMg  BowmdbgMoysddany
Loado®goms Log9do 35Bob SQBOH-BMOI0MJdOLsMZ0L
93396305 Mbs F0g3gl - “©odsd@sddosb (50 UD), aMdgen
m®IBOOZ 30OHEOMBL mGOo Fsddom”.

I 305 - gogeagdlig@sysddemy gsBol LsdoMgms bsgogdo 350l m3EodswuMo
©5H30OMZ0L sa9bs

B396 90Bbo ©s30LIbYM 37D HYLEHIO0Bs Jobgmdo - dobaty
0obboll  dobsbgbs  TboOL  53MMg3MEMAO0H 45M9dmdo,
3omdbgMsaeddeyg LodoMgms LsgEgdo 30Dob  m3GH0dsw®o
©533060m30L syYbs, 58 JobBbom oyYgbgdEo 0dbs LEsGoMbowrMo
G-

Lo 65339000 dmfigmdoros 999gao bdgdoo:

I 356056@0 _ 35H0b 53300035 5-6 ym®@o (‘0030560 3EHoddm”
©5 “390@30350MH0  3MEOMBO”) ©5 FOBRMMIJOMos 3 05(Losh
335wgHDY, 4w mm@gool 05650650 aobsfoergdoms Qo
30MH0BMBEHIMMMo© s0bBMEOL Fgbom; (LogmbEMME™)

II 356056&H0 _ 35B0L ;300035 7-8 yeom®@Ho (‘0030060 wd@Esddm”
©5 “39M@F03500OH0  3nOEOM™BO”) ©o A9RMMIJPM0s 4 056MMLosSH
330wgHDY, 4w @gdol 05650650 aobsfoargdoms o
3mOH0DMbEHIMOs© 90BOOL fglom;

22



I 356G0sbGHo _ 350l os@zommgs 9-10 gwmdEo (“msgosbo
Md@OdM” 5 “3gMEH030EOO  3mMHEOM™BO”) o QORMMIGOME0s 5
0560sE  835¢gMHBY, JWMBHEHJOOL  5650Mo©  Jobsfowgdoms s
3MH0BMO GO S0BOHEOL Fglboo;

Los@®oEbgm geqdgb@gdo:

10-12 33 Lobgol egMfHols 2o9mboger0sbmds Lsb@EHodgd®gddo;

8-10 99 Lobgol Wgmfols odmlagE0sbmds Lsb@odg@HMgddo;

6-7 90 Lobigob cg®Fol 35dmboger0sbmds Lsb@odg@Mgddo;

6> 99 LoliJob EgMHoL FoTMBEZ3EP0sBMBS LsbEH0TgEHMYdTO;

dmdfoxggdgo bsfomol Logtdg bobEodg@mgddo (dmdfoxgdol
bo®olbol 4o63LoBM3M3000m 30D MEmS);

Bobomol  Loghomm  {mbs  246539080; Mmommgwye 356056380
5006003bgdms Lsd-bsdo doMo 3sbo.

2017 -2018 G ULs39393930m 3900m©ol  gobdsgmmmdsdo  boggw
65339009 Loog ©oboymayzgdbg gobwoagdmwo ogm bgdmom
©oLobggdMEo  35M056@ G0, s3MMmEJJ603MH0 O BOGHMEHYIObM-
@000 B5ddomgdo GHIMOIOM® JOHMBI0MO boMolbom s MMoL
96» Imbs3zgmdo.

399mamBsDg, 393939300l MWW gdol d99gy, Bog9BHIMIM
Los®oEbgm  Bodmdsmgdo, 93gbstol bsbsmL 3BMIsgom bHgdmo
Q3B YdME0 356589GMJO0L FqLsdsdobo.

2017 gl LEHsgombowrme - LsfoMdmm  3sdo  Ho®dmgdmeo
306M03Ebgool  Lsgdzguby dowgdwo 899y gd0sd BB, ™I
gBowmdlbgMoqsddarg 35Hol  LodoMgms Losggdo dYgbmdolsmzol
359mbsg9bgd9ge0, LEGBIMEGMwo 6 - 12 30 osdg@®mo Loldol wgMfols
2300mbo30sbmdom  yggws ULbgs 35M0sBEL  s©gda®gds  “msgosbo
"9&530” 9l00 FMOIoMHYdwo, 9-10 4yMOHEH0® EIGZOOMNWO ©s 5
05091056 B350gMBY FoRMOIGOMo 35D0L  FodMbagE0sbmds Loosbss
90090990 0dbs 104 613 goaro 120 13. LogyMdob ghho 1 3s, BIOOMODY,
L0653 30Mm39wbsMobbmgsbo, 8-10 33 Lodlbmb dJmbg, 120 L3 Log®dol
9ol 3o8mboge0sbmds 81136 oos.

Lo9YbMdo© 2odmboygbgdgero, LESbsMEHMwo (6-12 33 ©os3gGH®O
Lobgol) 120 1O. LogMdol @g®fol gsdmbogerosbmdol dobgogom, 9-10
4MOG00 G0 “0030060 dE3d™” Fgboo BMmMIoMmIGdO

23



3560056306 Jogdmwo Tggagoo 149 %_oom owgds@gds 9-10
4wmOG0 ©G30OMNMYWO “ggMEH03>WMMO 3nMEOMboE” Jowgdme
39092900, Ls0sbs3 Fowgdmwo odbs 41 880 3sewro 120 LA. LogMdol
wgcfjo.

82 746 oo 120 L3. boa®dol wg®fjo 0dbs dowgdwrmo 1 3s. BsOMHMIbHY
3956056306 - “m530560 MIEHSTOM” ©OGHZ0MMNO 7-8 YumMEHom,
Omdgwog 94 %_oom  50905BHgos 90539 ©9BHZ0MM30L  30HMdJOTO
“3903035MMH0  30OHEMBo”-b falom BmOEIOMmYOM  F5M056F,
Lo0sbsE Fowgdo 0gdbs 42453 (300120 13. LogMdob wgGfjo.

49613 oo 120 b3. Loa®dol wgdfio 0dbs Jowgdyeo 1 3s. GoONMdBY
3960056300 - “0530060 DM IGHZOMNO 5-6 YumOEHom,
Mmdgwog 102 %_oo 509053 gds 99539 ©GHZ0MMZ0L  306)d9dT0
“39030350H0  30MEMBO™-  fgboom  FmOIoMYOME  35M056FU,
Lo0sbsE JoMgdweo odbs 24 493 300 120 3. Log™dol eg®fo.

2018 forb godo  [omdmgdmeo  s0Mob3gdol  Logdzgw by

dogdwo 990939006  BbBL, MMI  FowmdbgMogsddwyg  35Bob
LodoMgms boggdo dybmdolsmzol gedmboggbgdgwro, bGsbosd®Emwo 6 -
12 88 ©05393HM0 Lobdob @gmfol Asdmbogeosbmdom gzgws Lbgs
3560006GL 009dsBgds “@030060 MIFsd0M” {fgbom BmMoMgdmwo, 9-10
4mOG00 OGHZ0MMIWO O 5 000ML0sE F3sgMHHY Qox30mMHTGdO
35%0L 29903 0sbMmds boosbsg do®gdmwo odbs 112 440 oo 120 LO.
Loa®dol 9o 1 35, BoOMNMIBY, bLsosbsz 30M3gwbsMobbmgsbo, 8-10 90
Lodlbbmb ddmbg, 120 LA Log®dol gOFol godmliagerosbmds 39 312 3seos.
0939 50bsb0dbs305, HMI 53539 350056FH0@6 Fowgdmwo odbs 11- 12 98.
Lodbbmb 53856 (35¢0012018.LogyMdoberg®FoghHm3s.BsOMMdbY.
6-12 80. 05993 ML boldol gmfoli asdmbogwosbmdom ©slsbgwgdwan
39005631 55 %_om  Bsdm®Bgds 35005630  “mog0sb0  IEHeddm”
53306000 9-10 ywmGdEo, HMIwosbsg dowgdmwmo odbs 72 466
390 12019. bog®dol g®fjo.

89 600 35¢0 120 13. bLog®dol wg®fo 0dbs dowgdmwo 1 3. GoOHHMdbY
3960056300 - “0030060 MIBHoIdM” ©IEGZ0ONYWO 7-8 YwmOEHo!,
O0dgwog 51%_oo 009053 gds 99539 ©@oG30MH™M30L  JoOHM™MdYdT0
“3903035MH0  30OEMbo”-b lglom FmOIoMGOM  35M056G,
Lo0sbsE J0Mgdo 0d6s 59266 ocro 120 bA. bog®mdob wgGfjo.

24



67 666 (35¢00 120 L3. boa®dol wg®fjo 0dbs JoEgdwwo 1 3s. BsOMHMIbHY
3960056300 - “0030060 MIBHoIdM” ©IGZOONYWO 5-6 YwrmOEHO!,
G0dgmog 26 %_oom  909853Hgos 98539 ©9GH3060M30L  30HMdJOdo
“3903035MH0  30OHEMbo”-b  lglom  FmOIoMIOM  F5M056FU,
L50BsE Fogdmwo odbs 53506 oo 120 1A. Log®dol wgdfo.

sl33bs:

30590 BoBoMgdMwo  s©M0Eb3gd0sb  BbL, MMI  asdmowo
356000639d0 939091 899l 0dwg3056 OO WIGHZOMMZOL
306MHmd9dd0.

“0030060 M3Es3dM” oo BMGToMGRwo bsymzgosb 2017
ol Boegdro 8gEgagdolb dobgrgom Larzgmgbe Bggyo ogbs
90093990 9-10 yarm®OHGHoo ©sB300m30L s 5 05MxLosh d3segMbyg
1mOIoMYBOL 306:MdJdT0, LyoEsbs3 Jowgdwo odbs 104 613 zowo 120 LO.
Log®dol  gcfjo, GMIgLsg 21 %_oo BsdImOBYds  7-8 yumdEHoom
©OBHZ0OMMWo S 4 056HMbosh F3ogmby BMmOIoMgdMwo
39600563056 d00gdMmo d9wgygd0, bmwm 53 %_om Bsdm®bgds 5-6
4mOG00 ©IGZ0MMNMO s 3 0560 F35¢gHBY FMOI0MHGdIMEO
3560056¢30.

00539 sbsgmabg 2018 Fgwl Lamzgogbm dgwgao odbs dowgdwwo 9- 10
gmOmG0 ©G30OM30L s 5 050¥L0H F3oegHbg BMOIoMYdOL
306009070, bsosbsg dowgdmwo odbs 112 440 oo 120 bI. LogMdol
wgmo, OmIgnbag 21 %_00 Bsdm®Bgds 7-8 ym®dEHom ©sG300mMEo ©os 4
056L0sE  F3ogMBg  BMOIMGPOMWO  39M05BEGH0ID  BowgdMEOo
990092900, barene 40 %_o00 Bsdm@Bgds 5-6 ymMEHom ©IGH30M™Mo ©s 3
0569056 V3o gHHg RMOI0MYOMWO 35M06EO.

“3903035M0 3nOEM®bo” - b fabom gm@IoMmgdMwo ©sbsymaosb
2017 gl domgdayeno 89093900 dobgzom bywy3gomgbm 9ggao 0dbs
9009390 7-8 yarmOGHoo ©OGHZ0OMYWO s 4 05(LosE T3oeg™Dy
8MOHIoMIIMWO 35605630 sb, LoosbsE Bowgdrmo 0dbs 42 453 oo 120
13. boa™Mdol gMfio 1 3s. FoMOMdBY, MMIgwosl%_om s0gdsGgds 9-10
gOmOAG00 G0N ©5 5 0560 T3oegMDBy BMOIOMmYOWE
396006@U. 9-10 yerm®Eom B30 35M056EL 42 %_oom hsdm®dbgds 5-6
gomO®@GHom  ©OG30MmMYo ©d 3 000NL0sE 3o gDy
R3MHI0MYOMO 35M056F0.

25



00539 ©bsgmxzbHg 2018 Fowl bovyzgmgliem dggao 0dbs doegdwwo 9- 10
4omOGom ©OGH30MHMMYWO @ 5 006MMbosh  3oengy
BMOI0OJOMWO0 35005606, Loobsl Bowgdwo 0dbs 72 466 3o¢ro 120
1d. boa®dol wgdfo 1 3s. FoMMdbY. ELOILYW YO F6056GL 19 %_oom
Bs3MBgds 7-8 yuwm®BHom ©oGH30MMMo ©s 4 056¥Losb d3swghbg
BMOI0OHPMWo  3560056GH0©b Jomgdmmwo Fgwgagd0. bmwmm 26 %_oom
Bs3MBgds 5-6 yrmMHGHom ©OGHI0MMMEO ©d 3 05GVYL0sH F3segHHg
BMOI0OHOME0 35M0563H000 JomgdIEo J9wga900.

530 mdlbgMoasddeg  bsdo®g 3sDol  300Moo  dYMELbogho X
6035605 30096 5 80, 5eoBBOL 390l 5MHMY3MEMAOME Q56gdmTo -
33096 605053909 bollosmgds 0bEHgblorMo BOOm, MOl sdm;3
00 8m0mbM3lL POE HGZOMOMIOL, Bro Mo30lL FBOHOZ AoBs30MMdIIL
d3ogcmol  obgmo oo dmymdol  s30wgdwmdsl, bowss
gm®@gool gsbsfowgdol 8909y d9goddbgds dosmo BH .-
39630056900L5M30L M3EH0ToEHO 30O MBYdO.

3530 Bo@oMgdmwo mMmo ol swmoabzol 9998900 BbL, HmA
2399MEEOWO 35M056GHJO0 - “0530060 MIEHLIdM” ©s “39MEGH03 GO
3mOEMbo” mMogg 99gdmbggzsdo M39mgl  9ggal 0dwgzs 9-10
gmOG0 ©GZ0OM30L ©s 5 00MML0sD F3owgHby BMOI0MmHdOL
300009000, Losg dBob  Mroos300Ls s 35965300l 30MMdIOOL
397919X 091900l dggyo© 04db69ds M39mglio 306>MmdJd0 J3bsMol BMH. -
2496300056900L5m300.

931603032960 989340

»gdol 9gcmbhgglisl B39bL doged domzswolfiobgdmwo oym
3BowmdbgMoqsdderg 35%Pol LsdoMgms bLsggdo dmgwomo -
320MAgdbmEmyom@o  1sddsmgdols gl gdol 45530 gds,
30639wbsmolbmgsbo Lsdodg wg®fol asdmbsgzeosbmdols goBMs, Moy
530805350 YOO MBIYYMRL  GOMNIMYWO BIOPMOOIL Jowgdeo
dbogaol/d9dmbogerol 93mbmdo 3o 9n39dEolasogdsl.

90Bbol dolowfigzs F396L dogm sgqbgdreo 0dbs LGsgombaoermMo
- LOPo®mImMm (3009, Bowmdlgcogsdderg LosdoMgms Lyggdo 3sBob
SOBOS - R0OHIOMIOOLS o 94em®GHgoob Lbog®mEgdo
2396@53900L/50bBOEOL  Msgombswn®o  Fabgdol (3mOmbMwo

26



3mM3gd0L) godmaol dobboo.
2900b53090 3561056FGd0:
0530560 «d@s3dm (LogzmbEHMmMmEM);
39030350 MM0 3MMHOMbOo;
30390 35 IHG030 3MOEMbO;

1

2

3.

4. 939 35¢0dHM030 JMOEMbO;

5. 2Md9gwo mGIHOHOZ0 3MOEMBo Mo §Es3d0m;
6.  9m3wg mGHIBOOZ0 30OHOMbO MOO FFsTdOm;

7. 30Mdgwo mmIbG030 3MMbo gMmo 9Esdd0m;

0533003905 - 50603bgsl 355oMIMYd0m 5sd0sbMm0 MHlimELYdOL
(393/©0g) ©sbsbsxDby ghH®gMw FsODMOIBY s LsdYbmds
290mboggbgdgmo  (6-12 83  ©0039H®0L) Wgmfolb  gsdmbageosbmdsby
23990bSEEIWO  35M05D6GHIO0L  Fglsdsdobs. dmbs3gdgdo  FoMgdYIEos
fomdmgdol dobgzom, bsggwr 6533900bY.

00MMINE0 3560056300 J00gdo bEobodEHwwo, Lodybmdo
290mboggbgdgwo (6-12 39 Lodlbml) w@gmHol sMoEblzol Fgrgyo©
90090990 Ibo3999d0 gossbgMH0dg00 065 1 35 GoOHPMdDBY.

doegdmwo dmbszgdgdol dobggzom, yzgmsbg dgGo 5960 woco
dma9ds 0dbs 800gdrmo 350056306 - “aMdgwo m@IbGogo 3mMmbo
MO0 9F000m”, Mg Ls3MBGHOM®WM 35605630 - “0o30560 dBHsId™”,
99000609000 4920 oMo dgEH0s, HMIoEsbsg Ly dJomgdwo odbs
1040 50 dmagds.

Bogmb@Mmm 350056@L 2760 o000 509353905 35M056EH00 -
“a®dgwo mOIbM030 30MMbo ghmo 9EHsddom”, Jomgdwo dmygds;
2540 @600 509953905 350056E00sb - “Dm3zwg mGHIbG030 3mHEMmbo MmMo
9¢s0dom”,  JdoegdMwo  Imygds. 1360  @sMom  5©gdo@gds
356056306 - “aMdgwo 3owdbGo30 3MOHEMb0” JogdMEo TMmYgds;
1160 o600 5090o@gds 356105630@sb - “Dm3wyg (30¢dbM030 3mMHEMbO”
9009090 3Mygds; bmwm 3500563000 - “g39H3H035wMMo 3mdmbo
900g00” 3mygds 540 oMoo dgBHos LozmbGHMmmmm 35Mm0s6EMb
390006Mg000).

27



Lsghomm ©sli336900 ©s (9309630900

1. 99396obgmdsdo  bsdygbo bgtgol FoMdmgds  oJGHrowmdal o6  Jo6pagl,
OmamOE  Lado@mggwmdo, oby dob bsHwzmgdl goMgm. sdolmob gHms©
LodoOmggermdo  dgddbowo  gowmdlgMssddeg  35Bol  FoMdmgdol
©IBOGEOGHOL  2om35¢0oL0bYd0m  5MEOWgdYE  30MMBIL  FoMmBmay9blL
939996580 258969L BowmdlgMsgsdderg 3sBol badoMgms bogggdo dgz9bs
b9gmds-9903069md30L doHomso Mgaombgdolsmgzol Mg3mdgbogdwywo
30360900l LOo bmGE0dIbEm;
2. gomgbg®ogsdderg  35Bol  badoGgms  Logol  asledgbgdao
093096300 bs doggl ©MTs, 33900 JgdnbBHgdom IOEHH
60505390L, Moo MHOHMb3gmygmaowo odbsl dEgbsmol womo BMHo-
39630056905, o3 93gbotgl d9Jddboll OO OEHZ0MHMZ0L 30HMBYDL,
mbgzo s Fo@obsMolbmgsbo  Lodgbmdo  dolserol - Egdfol
§om3mgdoLomzoL.
3. gowmngdbgMogsdderg  bodoMg  35Bol  Lsgool  gsdgbgdol
m3@odowumo  bJgdob oboagbs  33wgzol 9993900 ©sb
3900m3@0bsMmg  Losg §omdmgdsdo dowgdmer 25 X 2,5 9. bdgdoo
(L3MBEHOMM) 358969099 LogEILMSD gOHMoE FamImgdos 2,5 X 3 8. bggdob
399035 9OHMb506 b0soaH 30Ts@ e 3060MdYdT0 M3gmgbo TIIR0
0g65 dogdmo 2,5 X 3 3. dgdoom 5996900l 306™mdgdd0, 3gMIm:

do0gdwyo dmbozgdgdol 9ggys 2,5 X 3 d. gdoo 4od969dwgero,
30wmgbgmsysddmg 35%ob LsdoMgms LoYYH dogdmwo 2 farosbo
930bmdom®o 9x39JBHo Lodveemo 21%_om 5©0gdsGgds LogmbEOME™
35600563)ls.

3036003d0  35BmsdmMol  sbdogrols  gobMol  Fggys  0gdbgds
39090 306MMB¥PPO  YwmOEJOolb  bmGdogrmMo  bhs -
3963050 9d0Lom3z0L.  F9dE30Mm0Ywos  gmMGHgdol  ghHmdsbgmdo
23900DBOHEOL s  BsbToMgdol  30MHMdgd0, Mg  MBOMB3gYmal

28



gom®m@gool  dmdffoggdol  bomobbol  gomdxmdgligdsl o  Lsdybmdo
24990b5996909w0 wgHFols 259mbagar0sbmdol 450YdsL.

000900 890093900 0dwg3zs  Loxywdzgwl  sbzgbolsmgol, ®md

§om3mgdsl ©93mdgbsos d0gagl - BowrmdlgMogsddary 36Bol badoMgms
L5g®Y 399969l 2,5 X 3 8. jgdoo.
4. gomdbgMogsdderg  bsdoMgms  Logogdo  35BoL  sOMEs-
53MIoMdoL  M3BH0TowMMH0  39M056EHOL  oloygbs  FoMdmgdwo
3mOOMbMwo  gm®Igdol  godmEol  999a000©sb  godmdobatyg
39m9L  9gal  0dwg3zs  adodEsdd0sbo  “aMdgwo  m®AbGHogo
3mOHEMbo m®0 9Fs3000” BMmOI0MmIOMWO 35HoL BoMsmds. Lsowsbag
9009090 dgbmdobomzgol gsMaobo (6 - 12 33. Lodlbml) wgcdfol
23990b53e05bMds  Lsdo  farol 4s63sgwmdsdo  Lydmscrme 101 %_om
00g05%Hgds  LogmbGHMMmmMm 350056306  Jomgdme  99gagdL, Mo
2399030000 35605639l FmMob 439wsbg 139009L09;

doadmwo 89093900506  450m8obstg  BowmdLgMoasddeny

LbodoMgms  Loggdo  3Bob  s0BM©s - FmOHIoMGdoLsmM30L
693396300 Mbs Fogagl - “@odoedBHeddosh (50 U1d), AGMdge
m®IHOOZ 30OHEMBL MmO 9330007,
5. gowmglg®ogsddang Lodotmg 350l 300MH0O dYMEIBPOINHO X MOS0
3Md96 5 80, sesBboL 390l 93MMIIMWMYOME® 256M9IdMTo - S M30wE
B05og0bg  bolosmgds  0bFHIbLoHo  BOHom, ol  gsdmz  0y0
dm0mbmzl  ©OE  IGZ0MOMZL, Gog ™og30l  IBOHOZ  AsBs3oMM™dYIL
d3ogcol  obgmo  faboom  dmfigmdol 530w gdWwMdSL, Lo
gwm®@Ggool  asbsfowgdol d9dgy 99oddbgds dosmo DO -
39630056900LoM30L M3EH0ToW MO 3060MBJBO.

2390MEEOE0 35M06GHIO0 - “D530060 MIESTOM” O “39ME0IOCEO
306OMbo” mMogg d90mbggzsdo M3gmgl dggalb 0dwggzs 9-10 ywmedGHom
©5A3060mM30L6 5 5 05MML0SE F35gHBg BMOHIOMmIIOL 30O MdYBIO,
Loog Dol MHoosEools s 35965300l 30OHMBYOOL  Q5vdxmdgLgdol

29



d9ggpo  0gdbgds v 3gmglo  30MMmdgdo  d3gbstol  beMs -
23963005M900LsmM300.

59956 250m30bsMg  BowrmJugMsdsderg  LsdoMgms  Lowggdo
93096300 Mbs Fogagl 39MG035MHO  F35¢gmol  dmfigmdsl 5
056MLom; 9396569 Yarm®E9d00 IGZ0OME0 MBS 0dbsl sbs30Ls o
LodEogMol  dglsdsdobs®, 3gmglb d9gal 0dwggzs 9-10 gwmdEGom
©5G3060mM30L 300HMdYdTO.

6.b396L  dog®  BsBIMPdMwo  LGHsgombosmMo 3009008 89990l
LEAHOGHOLEHO0ZNOO BsOBOL Loxgd3zge DBy, yzgusbyg gBo (5960 wsMo)
9905 0dbs d00gdo (1 35 BOMMODBY) 350056BH06 - “pMdgero
m6OIbO0Z30 JnOEMbo MO0 IEIV0m”, Mg LIMBEHOMEM 35M0BEHME -
“0530060998F590M”, 8905690004920 5600 3gG0s.

000900 39093990006 299m80bstg FomImgdsl MHg3mdgbossos mbws
909396 Loggdo  35BoL  SVBOHEs  FmOHToMgdOLamM3z0L  “QMdgeo
m®IHOO30 3MOEMb0 MO0 FFHId0m” 139009L0 93mbmdozdo gnqdEHob
dobomgds.
7.15006Mgms  Logol  2589bgdsl  M93mdgbsgos  bs  dogigL
3900J¥Mo 339006 5M9bY, ©OO  OGHZ0MOM30L  BMMIYdOL
3omz0eobfiobgdom, 3gMdme: LsdoGgoms Logool 2,5 X 3 3. Lgdoom
24509690sL; MTs, 1533900 JegdgbBHJO0m IO0IM bos@IRYdBY 3Bl
am®IoMgds 093096 gdMos  “pMdgwo m®mIbMogzo 3mOEmbo mGo
93o0d0m”, 6oz 93gbotgl  Lodwgomgdsl sdwg3l OO  OGHI0MMZOL
3060m0g0do  Foglods Mo  QodMo3w0bml  dolo  domEmyo©o
3m39630swo s 250BoMmEML bEHbIOGHWwo (6-12 83. ©0sdxGHOOL)
gmHob 4o8mbogEr0sbmds;

8. 9490m00bsMg 0dosb, ®mI J3gysbsdo sJBHoMMe®© YL  KBLsLO
LoMgogo  sLowom  NOOHWBIgwygmazol Lsgombo, 30093 NBOM
3J@ow®o  bgds Fowmdbg®sasddarg 35%Bol  Lsdo®gms s
bobs3ggbmoms  LosYYgdolL  25d96gdolL  sMEO0IdWMDdS, oMo

30



MBOHMB39wYmBoo  ogml  FoMdmgds  xobbowo, M306Hbem  Lsdybmdo
Bsbooo;  93sbMIb  ©s39300Mgdom 30 dgos  Fgi3b09Mgdol
dmbsfomgmdom  89999s390mwo  0dbgl Ldgbmd  3ma3MbBrbEMs  (LsdoGy,
bob59ggbg) o BgMgdoL: LbEHbOEHMWO, LsdsBolMm, Bf3s69 Imboto
BgMaol,  LgOGHOBRoE0MIOMo  Bydyol  LAHBIOGHO  LsgHmsdm®obm
dmbemgzgboms dgLodsdolo.

9. dbmgwomdo sO®LYdMWO 300dsEob 33wowgdol dggys© dgddbowo
0yMTsMgmdol  335o335¢  Lodo®mzqgamdo  as9dBHomcmos  335¢30L
9909850  359mf39m@o  Metygmazomo dgoagdo  d9396obgmdsdo. 3530l
MoMYMBomo 990093900l qLsdi0Mgds  860dgzbgarmgsbo  Gmero
96039ds 3dEegMo gqlgms LolEGgdol ddmbg Lodo®Mggdols odmyqbgdsls.
939996590 5OLYdMWo  GomdugMeasdderg 35bol  Ladodg  30dMH0IdOL
9dmgddgo  LEOEGH0IIBGHOL  35MOEGEINMO® 530 gdIWos  J3999bsdo
399mGH9boo 0465l b0 MomdoL LadoMmg 300MHOYdO S Fo9JGHOIMIL
LodgbogMm  33eg30m0  Loddomgdo  53GOE0dS - 980boEgEHOL
L530mbgdol Jglfogerols doBbom Jggybol bosIAMG - 3e0ds@®o
3060009005 O 35HBOU, HMYMEOF JoM0MS©O LYAMIH3gwm LemEEGH0IIBE L,
396L39dGH0o X08900bs s Fomo JEmbgdol dodsr;

10. 3bg390™dsdo 065l Jomgdmo, Hmd momddol LomzMmbgs 39956530

56 dgbfogoms gomdlg®ol 253039 gdoby s dmddggdol s gowo;
d0bs6dgfimbowos 0d0a35h60s 53 Fodosdmmwgdom dggbogHmeo

33093900 Boo®mqds;

31



Akaki Tsereteli State University
Faculty of Agriculture

With the right of the manuscript

Levan Shavadze

Determining the scheme for breeding the mother plants of
phylloxera resistant rootstocks for grape vine and optimal
parameters of phytotechnical operations in the agroecological
system of Alazani Valley

Specialization 0811.1.1 — Agronomy

Presented work for earning a doctoral academic degree in
Agricultural Science

Dissertation Abstract

Kutaisi 2019
32



The work was performed in the Department of Agricultural
Sciences of the faculty of Agriculture at Akaki Tsereteli State
University.

Scientific Supervisor:

Roza Lortkipanidze — Academic Doctor, Professor of
Agricultural Sciences

Co — supervisor:

Nodar Chkhartishvili — Doctor, Professor, Academician of
Agricultural Sciences

Instructors of the doctoral program “Agronomy”:

Roza Lortkipanidze — Academic Doctor, Professor of
Agricultural Sciences

Vakhtang Kobalia — Academic Doctor, Professor of
Agricultural Sciences

Reviewers:

Levan Ujmajuridze - Academic Doctor, Professor of
Agricultural Sciences

Teo Urushadze - Academic Doctor, Professor of Agricultural
Sciences

Defense of the Dissertation will take place on
2019 at .............. o'clock, at the meeting of the Dissertation
Commission created by the Dissertation Board of the faculty of
Agriculture at Akaki Tsereteli State University. Address: Ne59
Tamar Mepe street, Building I, Room #1114, Kutaisi 4600.

You can have a look at the dissertation in the library of Akaki
Tsereteli University at the following address: No5S9 Tamar Mepe
street, Kutaisi

The Abstract was sent on 2019
Secretary of the Dissertation Board:

Vakhtang Kobalia — Academic Doctor, Professor of
Agricultural Sciences

33



General description of the dissertation work

Actuality of the topic: The process of rehabilitation of
vineyards has become active in Georgia. The scale of vineyard
planting increases. Based on the conceptual program, the area of
vineyards will be increased to 70 — 80 thousand ha in the future that
will produce 400 -500 thousand tons of grapes annually. Based on
the presumable information, at this stage, 4 -5 million pieces of
grafted plants are needed for planting new vineyards and
maintaining the perennials (to fill the free spaces). There is
produced much less;

“The Law of Georgia about Vine and Wine” states the following:
“Planting an industrial vineyard is allowed only with a grafted
plant”;

At present, in Georgia the crop of phylloxera resistant rootstock
mother plants do not exceed 4-5 hectare according to unspecified
information, which does not meet the requirement in the least.
Those, who produce plants, have to import the rootstock materials
from Ukraine, Moldova, Bulgaria and other viticultural countries of
Europe (France, Spain). Individual plant producers have to collect
the rootstock materials in old, abandoned vineyards, which does not
meet the requirements imposed on these materials in the least: the
origin of rootstock materials — varietal clearness, health is
unknown...

In the 80s of the last century, the country produced 15 -18 million
standard plants, the mother plants of phylloxera resistant vine
rootstock occupied more than 1000 -1500 ha area. Currently, there
is a very hard situation and it should become the subject of
government care. In the country should be implemented and
adopted the program that will provide vine with healthy plants
(especially, perennial crops). At the first stage (in 5 years), a
complete assortment of recommended and legally recognized
rootstock hybrids of 400-500 ha should be planted in the country. It
should also be noted that the country is focused on producing
healthy, virus —free, certified planting materials that will be
determined by law in the nearest future, after which the plant
producers will encounter problems. It is urgent to plant plots of elite
and virus free mother plants of rootstock and grafts. First steps were
taken in this regard; The Healthy Planting Material Production
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Center — Basic Nursery (Scientific Research Center of the Ministry
of Agriculture —Jighaura) has been created.

Goal of the Research: From the 70s of the last century, in
Europe and Georgia it is recommended to distribute and train the
sprouts equally on each tier on a vertical (4-5 wire) trellis.

In the same period significant changes were implemented into
the planting chart of the mother plants of phylloxera resistant vine
rootstock — Nutrient Medium increased from 2,0X1,5 m to 2,5X2,5
meter; the result is clear, but in case of planting on fertile and deep
soils recommended for mother plants and due to the fertilisation, the
growing conditions of sprouts (offshoot) improve significantly,
though it results in overlapping, overshadowing the sprouts laid on
the trellis, which limits the output of the rootstock materials and
negatively affects the quality of ripening.

Based on the above mentioned it was determined to improve the
charts for planting mother plants of phylloxera resistant rootstocks,
which are considered into the schemes of the experiments
conducted by us. It is initially tested not only throughout Kakheti
and Georgia but also abroad.

Also, rules of vine pruning, forming, loading and growing of
sprouts in mother plants of phylloxera resistant vine rootstocks are
subject to the changes regarding the given information, which is a
good basis for a potential opportunity to increase the output of a
standard offshoot.

Based on the above, our schemes consider testing large load
cordon forms.

Research tasks: The task of our research is to determine the
optimal scheme for planting the mother plants of phylloxera
resistant rootstocks in accordance with the current challenges. Our
objective is to study the rational phytotechnology of forming the
vine rootstock and growing sprouts that will improve the
agrotechnological operations in the mother plant of phylloxera
resistant vine rootstock, increase the productivity of primary
offshoot rootstock, agro —ecological resources — solar radiation, air
conditionaning, etc. due to its optimal use, which in turn, provides
an enhanced economic effect.

Scientific innovation: for the first time was implemented the
testing of the chart 2,5X3,0 m instead of 2,5X2,5 m in the mother
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plant of phylloxera resistant vine rootstock; when increasing the
distance between vines, the sprouts are not dense or grown into each
other, which hinders the growth of sprouts; in these circumstances
there is a need to improve labor conditions, increase the ripening
quality of the sprout and productivity of a standard offshoot.

Trunk (40-50 cm height), cordon forms have been tested: long,
single trunk cordon; short, single trunk cordon; long, bilateral
cordon with single trunk; long, bilateral cordon with two trunks;
short, bilateral cordon with two trunks. Among them “the vertical
cordon” was tested for the first time. It should be noted that in the
country the scientific research work started at the end of the last
century in this direction has been terminated... From the year of
2016 the work was resumed in this direction considering the current
challenges and the obtained results are discussed in the present
work.

Object of the study — the object of research is the left bank of the
river Alazani in Kakheti region (in Kvareli Municipality), mother
plants of phylloxera resistant vine rootstock owned by the company
“Winery Khareba”; Laboratories of Agricultural Faculty of Akaki
Tsereteli State University;

Theoretical and Practical Significance — In order to solve the
problems caused by the deficiency of the materials of phylloxera
resistant vine rootstock, with the use of the experiment results and
recommendations conducted by us in the production of high
quality, healthy virus —free rootstock materials, the production will
be given opportunity to achieve the goal freely and produce
abundant and high quality grafting material — offshoot on a single
area by facilitating labor and accordingly by reducing the economic
expenses.

Approbation - research results obtained during the
implementation of the dissertation in 2016 -2019 were permanently
discussed at the Department of Agricultural Sciences of Akaki
Tsereteli State University; The main materials of the dissertation
were approved at international scientific conferences.

Publications - There are 7 published scientific papers related to
the dissertation:

1. Shavadze, L. “(2018). Growing the sprouts in mother plant ofphylloxera-
resistantrootstocks for the grape vineand optimal
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loading of vine: International Conference “Scientific enquiry in the
contemporary world: theoritical basics and innovative approach”. San
Fracisco,California,USA.(63-69);

2. Shavadze, L. (2018). Determining the optimal scheme for the
cultivation of phylloxera resistant vines. 5" International Conference
“Science and practice: A new level of integration in the modern world”.
Sheffild, UK.(12-15pp.);

3. IlaBange, JI. Uxaprumsuiu, H. Jloprkunanuaze, P.
KepmmmBunu, M. “HcnbiTaHne KOpIOHHBIX dbopm B
(bUITOKCEpHONIPOYHBIXITPOPOCTKAX KOpHeW 1103bl”. « Winemaking:
Theory and Practice» — DIEKTPOHHBIH Hay4YHBIH
xypHai.Published in the Slovak republic 2018. (8-13 pp.);

4. Shavadze, L. “For the improvement of phytotechnological
operations in the mother plant of phylloxera resistant vine
rootstocks”. International scientific conference — “Viticulture and
Winemaking in European countries — historical aspects and
prospects”. Georgian Agricultural Academy of Sciences. Tbilisi
2017. (pp.258—-263);

5. Shavadze, L. “Current condition of the mother plants of
phylloxera resistant vine rootstocks in Georgia”. “Collection of
Scientific Works of lakob Gogebashvili Telavi State University”
Tbilisi 2016 (pp. 46 -49);

6. Lortkipanidze, R. Chkhartishvili, N. Shavadze, L. “Vine
phylloxera in Georgia and fighting against it with phylloxera
resistant vine”. “Agro News” — Periodical Scientific Journal,
Kutaisi2016. (pp. 38-45);

7. Chkhartishvili, N. Shavadze, L. “Growing the vine in the
mother plant of phylloxera resistant vine rootstock — some issues of
formation”. “Young Agrarians” — Collection of Works, “Akaki
Tsereteli State University Publishing Office”, Kutaisi 2016. (pp. 18
—23).

Length and structure of the work — Dissertation is presented in
a printed form with total of 184 pages and consists of the following:
Introduction, 6 Chapters, Conclusions and Recommendations,
Reference list, which includes 108 types of sources in Georgian and
foreign languages and Annexes; Dissertation work is illustrated
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with 20 Tables, 18 graphic images (Diagram) and 21 coloured
photographs.

Main Summary of the Dissertation Work
Literature Review

Literature Review discusses a brief history about the production
of vine grafting; there is described a harmful insect of the vine _ bio
—ecology of phylloxera, historical stages of its distribution, further
distribution of phylloxera and the beginning of the new stage in the
history of viticulture — starting the production of the grafting plant
for planting the vineyards and the necessity for establishing the new
units in viticulture, such as the mother plants for rootstocks and
grafting as well as nursery farms.

The current condition of phylloxera distribution in modern
Georgia, problems related to the production of phylloxera resistant
vine and pre-conditions for studying the issue are also discussed.

It discribes phylloxera resistant rootstock hybrids recommended
in Georgia, as well as Georgian X American phylloxera resistant
rootstocks developed by Georgian scientists and the current
situation of mother plants of phylloxera resistant vine rootstocks in
Georgia.

Experimental Part
Research Methods and Selection of Study Schemes on
Trial Plots
The methodology of the topic is based on the experience of
scientific — research works carried out in this field in Georgia and
abroad, it is drawn up in consideration of the problems existing in
this filed;

Experimental studies of alluvial soils spread throughout
the territory of Kvareli

Trial plot — mother plant of phylloxera resistant rootstock is is
laid out on alluvial soils (FLUVISOLS), this soil is characterized
by regular flooding and deposition of new layers of alluvion at the
surface of the soil.

Soil profile has the following structure: A — BC —C- CD.
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A —Humus horizon with a capacity of 5-30cm, gray colour, with
unsteady crumble structure, thin round stones. Gradual transition.

BC - transitional horizon of 10-40 cm capacity, unstructured,
skeletal.

C — the horizon transitional to the rock, lighter than the upper
horizon, unstructured, with increased content of pebbles.

The soil is characterized by weak differentiation on genetic
horizons, bad structuring, layer structures and pebbles.

The soil is characterized by dusty —plasma elementary micro
structure, compact microstructure and increased porosity, weak
colour of humus, weak optical orientation, increased ferrousity in
the upper horizon.

Alluvial soil combines two types of soils: cespitose acidic and
cespitose rich soils.

Here is spread alluvial cespitose rich soil.

Results of the agrochemical examination of a trial plot

Goal of the research: During the selection of the vineyard plot,
normal growth — development of the vine should be taken into
consideration, which is part of modern agro technology of
viticulture and provides fast harvesting that can be achieved by
applying optimal amount of nutrients into the soil. Therefore,
planting a vineyard should be preceded by preliminary
agrochemical examination of soil cover and determining soil
fertility level, according to which should be made up the scheme of
fertilizers to be applied into the vineyard plot.

Research Method: In Spring 2015 (before planting a mother
plant) we took soil samples from the selected territory as follows:

Samples were taken from 5 points (crosswise) with a drill at 1 ha
area.

From each point the sampes were taken from the arrangement of
vine root system and main nutrition zone at three horizons in a
vertical way:

I Horizon — 0-20 cm depth;

[T horizon—20-40 cm depth;

IIT horizon—40-60 cm depth;

The medium sample obtained after the samples taken from all
five points as aresult of differential mixing of horizons (i.e. mixture
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of the samples taken at 0-20cm depth from all five points and in the
same method, from the horizons of mixed samples at 20-40 and 40-
60cm depth) was taken to the laboratory for testing.

The laboratory method defined the reaction PH of the medium
and main nutrients necessary for the plant K20 and P205.

The given results show that the reaction of the soil medium is
close to neutral, reaction of the medium slightly decreases in
parallel to the soil depth. This is caused by the chemistry of the rock
because it suffers from the shortness of Ca2+and Mg2+ ions.

This soil is distinguished with diversity of nutrients on different
horizons. Upper humus horizon, due to the active action of
microorganisms and dead cover, is distingusihed with high content
of potassium, content of K20 at 0-20 cm depth is 34mg/100g in the
soil. There is also found uneven distribution of potassium according
to the depth, the data show that resorption of potassium is not going
on, but in this soil, potassium is washed out at illuvial horizon
because in the lower horizon is noticed increased amount of
potassium (in 20-40cm depth horizon 13,00mg/100g in the soil and
in40-60 cm depth— 18mg/100g in the soil).

As for the distribution of phosphorus, upper horizons are
provided by the amount of absorbing phosphorus. Lack of calcium
in the given soil causes the increse of the amount of absorbing
phosphorus, resorption of phosphorus is not observed in lower
layers, which is due to its low solubility.

In August 2015, after the test the soil was deeply cultivated
(planting) at 60-70 cm depth. It should be noted that the trial plot
had not been fertilized with organic and mineral fertilizers either
before planting a mother plant or in the period of testing.

In Autumn 2017, in the month of November, i.e. after the
completion of vegetation, we examined the soil- the mother plant
under the vineyard, with the same methodology again to determine
how phylloxera resistant vine affects the soil and what number of
nutrients it takes from the soil.

The results of the analyis of 2017 with the results of 2015 are
given in Table #5.
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Table 1
Results of Agro chemical analysis of 2015 and 2017

Horizon PH K20 P20s
2015 2017 2015 2017 2015 2017
0-20cm 6.8 6,6 34.0 8.0 4.0 3,0
20— 40 cm 6.7 6.7 13,0 7.0 3.0 1.5
40 — 60 cm 6,7 6,8 18,0 9,0 1.5 1,5

The results of the analysis given in the Table show that the soil
acidity has not been changed especially in the rhizosphere,
compared to the existing one, they changed slightly in upper humus
horizon, which is due to soil cultivation.

As for the change of potassium and phosphorus in different
horizons, it is due to intensive use of nutrients by the plant root
system. In particular: The amount of potassium was significantly
reduced at 20-40cm depth (it almost became half), because it was
intensively absorbed by the plant root system. Also, soluble forms
of potassium were partially washed out in the illuvial horizon
because the cultivation of the soil provides intensive formation of
soluble salts of potassium and its washing away in lower layers.

Similar process was carried out with respect to phosphorus, its
quantity was halved in the distribution area of the root system, as the
vine plant intensively consumes phosphorus from the nutrients.
Quantity of phosporus in the soil is seen to be getting poor more
intensively in the root system distribution area.

I Experiment — Determining the optimal scheme for
planting phylloxera resistant vine rootstock and loading
Research goal and methods
The goal of our research was to increase the output of high

quality, standard offshoot and economic effect by creating the soil
nutrient medium and the conditions of rational use of solar radiation
as well as improving the labor conditions. Increasing the distance
between the vines is provided by overlapping the sprouts in the crop
that hinders the growth of sprouts and worsens the ripening
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conditions as a result of overshadowing.

The goal of the experiment is to determine the optimal load in the
mother plant of phylloxera resistant vine rootstock in connection
with the planting chart (nutrient medium) of a mother plant.

In 2016 we decided to conduct an experiment for which was
planted the mother plant of phylloxera resistant vine rootstock at
3ha area.

The experiment was arranged with the following scheme:

Variant I — mother plant was grown according to the chart of
planting phylloxera resistant vine root 2.5 X 2.5 m. (distance
between rows 2.5m; distance between vines 2.5 m.) at 1 ha area,
1600 roots of vine (control).

Variant II — mother plant is planted with the chart — 2.5 X 3m.
(distance between rows 2.5m; distance between vines 3m) at 1 ha
area; 1320 roots of vine.

Throughout the year, the agrotechnical cultivations were
common for all variants — according to agricultural regulations.

The second year of planting (2017), in spring we carried out vine
pruning — forming operation. The vine is formed by “head trained
rule without trunk” during which we cut the sprout of the vine at a
height of 3 to 5 cm from the surface of the soil in order to form a
permanent pruning ring.

The sprouts were normalized according to the experiment
scheme:

Variant I — Planting scheme 2.5 X 2.5m. Each time, the single
vine was loaded with 2,3,4,5 and 6 sprouts.

Variant I — Planting scheme 2.5 X3 m. Each time, the single vine
was loaded with 2,3,4,5 and 6 sprouts.

In the third (2018) vegetation year, the sprouts were normalized
ateach division of planting with 5-6, 7-8 and 9-10 sprouts.

In addition to normalizing the sprouts, the vine was formed on a
four wire (four tier) vertical trellis. At each tier of the trellis the
sprouts were distributed equally and horizontally.

We made records of the experiment after the completion of the
vegetation. In each variant we recorded 5 roots of vine.

Recording elements:

For each of the vines were calculated the following:
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The sprout of the vine of 10-12, 8-10, 6-8> mm diameter
and the length of immature part in centimeters;

The calculation results of 2017 show the following:

In terms of the output of the offshoot used for grafting (6-12 mm
diameter), we received the best result for the variant planted
according to the scheme 2.5 X 3m that is the vine loaded with 4
sprouts out of which we received 18 480 pieces of 120 cm long
offshoots at 1 ha area, which exceeds the control variant by 5%,
which was planted according to the scheme 2.5 X2.5m andloaded
with 4 sprouts out of which we received 17 600 pieces of 120 cm
long offshoots at 1 ha.

It is noteworthy that according to hectare harvesting, the vine
planted with 2.5 X2.5 scheme showed a better result in all other
variants, in particular: in the case of loading with 3 sprouts we
received 15 200 pieces of 120cm long offshoots at 1 ha area, which
is 35% higher than the control variant that is the 2.5X2.5 scheme
with a load of 3 sprouts from which we received 11 200 pieces of
120 cm long offshoots at 1 ha area.

In the case of loading with 2 sprouts, from the control variant—
2,5 X2,5 m. we received 11 200 pieces of offshoots, which is 6%
higher than the variant planted according to 2,5X3m scheme and
with a load of 2 shoot from which we received 10 560 pieces of 120
cm long offshoot at 1 ha area.

We got 12 800 pieces of 120cm long offshoot at 1 ha area from
the variant planted according to 2,5X2,5 scheme and loaded with 5
sprouts, which is 49% higher than the variant planted according to
2,5X3m scheme and loaded with 5 sprouts from which we got 8 580
pieces of 120 cm long offshoot.

We got 14 400 pieces of 120 cm long offshoot at 1 ha area from
the variant planted according to 2,5X2,5 scheme and loaded with 6
sprouts, which is 36% higher than the variant planted according to
2,5X3m scheme and loaded with 6 sprouts from which we got 10
560 pieces of 120 cm long offshoot.

From the calculation works conducted in 2018, it is clear that
the best results among the tested variants were obtained from the
variant planted according to 2,5 X3m scheme and loaded with 7-8
sprouts from which we got 26 400 pieces of 120 cm long grafting
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material at 1 ha area, which is 37% higher than the variant planted
by 2,5X2,5m scheme and loaded with 7-8 sprouts from which we
received 19 200 pieces of 120 cm long offshoot.

Wereceived 15 840 pieces of 120 cm long offshoot at 1 ha area
from the variant planted by 2,5 X3m scheme and loaded with 9-10
sprouts, which is 65% higher than the variant planted by 2,5X2,5m
scheme and loaded with 9-10 sprouts from which we got 9 600
pieces of 120 cm long offshoot.

We received 20 800 pieces of 120 cm long offshoot at 1 ha area
from the variant planted by 2,5X2,5 scheme and loaded with 5-6
sprouts, which is 12% higher than the variant planted by 2,5X3m
scheme and loaded with 5-6 sprouts from which we received 18 480
pieces of 120 cm long offshoot.

Conclusion: Based on the data obtained from two —year
experiments we conclude that the results obtained from the mother
plant of new phylloxera resistant vine rootstock planted according
to 2,5 X 3m scheme (2 -3 years after planting), are higher thanthe
results obtained from the mother plant planted according to 2,5
X2,5 mscheme that is accepted in production.

In the I year of the experiment (second vegetation year after
planting) we received the best result in the case of 2,5 X 3m scheme
and with a load of 4 sprouts, which is 5% higher than the grafting
material (6-12mm diameter) obtained from 2,5 X 2,5 m scheme and
aload of4 sprouts.

In the II year of the experiment (third vegetation year after
planting) we received the best result in the case 0f 2,5 X3 m scheme
and with a load of 7-8 sprouts, which is 37,5% higher than the
grafting material (6-12mm diameter) obtained from 2,5X2,5m
scheme and aload of 7-8 sprouts.

As aresult of increasing distance between vines in the row, better
conditions are created for normal growth and development of
sprouts. The overgrowing of sprouts into each other is reduced that
provides better ripening of sprouts and increases the productivity of
an offshoot used for grafting from a single area.
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IT Experiment — Test results of cordon forms in the mother

plant of phylloxera resistant vine rootstock

Research goal and methods

The goal of our research is to determine the rational rules for the
growth — formation of the vine in the mother plant of phylloxera
resistant vine rootstock.

Since 2016 there has been raised the issue about the stationary —
production testing for the purpose of experimenting the cordon
forms of'the vine.

By the begining of research works (2016) the crop had been
planted 2 years before and formed as “head trained” vine form.

Weaimed to form the crop with a cordon type rule (with different
variants).

In Spring, when the sprouts reached the length of 30-40 cm, we
conducted the normalization of the sprouts, we selected 1-2 well
developed sprouts as needed (one shoot for single trunk forms and
two sprouts for two trunk forms) and trained them in the desired
form in order to form a trunk and cordons (arms). After the desired
formation of the shoot we carried out the operation of cutting the
shoot tops through which we provoked the active —development of
sprouts. In a 3-4 leaf development phase we removed spurs from the
sprouts, completely cleaned the trunk zone, in the zone of a cordon
we left the sprouts only in such places where we intended to form a
pruning ring. We considered that the rest of the sprouts were too
much and removed them from the vine.

We trained the remained sprouts as the crop — offshoot. We
removed the secondary sprouts developed on them and
periodically, as needed, we conducted tying up on the tiers of the
cordon horizontally in accordance with the variants given below.

The experiment of the second and third vegetation (2017-2018)
year was carried out in the already formed plantation, i.e. in the crop
where the trunk of the vine and cordons are formed according to the
trial variants. During the vegetation year, agro technological
operations such as the cultivation of the soil, fighting against weeds,
green operation, etc. were the same for all variants.

In the years of 2016 -2018 the following variants were tested in
terms of the offshoot output:
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Variant I — “vertical cordon”; the vine is trained vertically on a
four tier trellis, along each tier is formed a pruning ring from which
the grown sprouts are trained on the appropriate wire of cordon —
tier horizontally.

Variant II — “low trunk, long single cordon”; the height of the
trunk is 40cm, the arm is formed on the first tier of a four tier trellis,
its length is 220cm on which are formed 7 pruning rings where the
grown sprouts are trained on upper three tiers of a trellis by equal
distribution and horizontally.

Variant III — “low trunk, short single cordon”; the height of the
trunk is 40cm, the arm is formed on the first tier of a four tier trellis,
its length is 120 cm on which are formed 5 pruning rings where the
grown sprouts are trained on upper three tiers of a trellis by equal
distribution and horizontally.

Variant IV — low trunk, long bilateral cordon with two trunks”;
the height of the trunk is 40 cm, the arms are formed on the first tier
of a four tier trellis, the length of one arm is 110 cm on which are
formed 4 pruning rings, i.e. on one vine there are totally 8 pruning
rings from which the grown sprouts are trained on upper three tiers
of'the trellis horizontally and by equal distribution.

Variant V — “low trunk, short bilateral cordon with two trunks”;
the height of the trunk is 40cm, the arms are formed on the first tier
of a four tier trellis, the length of one arm is 60cm on which are
formed 3 pruning rings, i.e. totally 6 pruning rings on each vine, the
sprouts of which are trained on upper three tiers of the trellis
horizontally and by equal distribution.

Variant VI — “low trunk, long bilateral cordon with one trunk”,
the height of the trunk is 40cm, the arms are formed on the first tier
of a four tier trellis, the length of one arm is 110 cm on which are
formed 4 pruning rings, i.e. totally 8 pruning rings on each vine, the
sprouts of which are trained on upper three tiers of the trellis
horizontally and by equal distribution.

The control variant is the training — forming rule of phylloxera
—resistant vine — “head trained form without trunk™; training the
sprouts on each wire of a three tier vertical trellis by equal
distribution and horizontally.

During the period of autumn — winter, after the completion of
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vegetation, we calculated the output of the rootstock material in
accordance with relevant variants and parameters.

Calculation elements:

In the first year (2016) of formation, the following was
calculated for the mother plant:

1. Wholelength of an offshoot in centimeters;

2. The mature part of an offshoot (we observed maturity
visually) in centimeters;

3. Length of a standard thickness (6-12mm) branch in
centimeters usable for grafting;

In 2017 -2018 were measured the whole length of the sprout, its
mature and immature part on calculation vines.

Weused to measure the thickness — diameter of the mature shoot,
which were grouped according to diameters:

<6 mm; 6-7 mm; 8-10mm; 11-12mm;>12mm;

Each division included 3 roots of plants;

Based on the calculations conducted in the first vegetation year —
2016 of cordon trained formation of vine, from the control variant
were harvested 40 000 pieces of 40cm long grafting offshoot (6-12
mm thick) at one hectare area from the vine crop formed by “head
trained rule without trunk™ recognized in production.

At the same area we received 69 280 pieces of the offshoot from
the crop of the vine trained with vertical cordon form which is 73%
higher than the results received from the crop of the vine formed
with “head trained rule without trunk™ from the control variant.

75 840 pieces of offshoots were received from the variant — long
bilateral single trunk cordon which is 90% higher than the control
variant.

76 880 pieces of offshoots were received from the variant —short
single cordon which is 92% higher than the control variant.

88 160 pieces of offshoots were received from the variant — short
bilateral cordon with two trunks which is 120% higher than the
control variant.

94 280 pieces of offshoots were received from the variant — long
single cordon which is 136% higher than the control variant.

Among the tested variants the best result was received fromthe
variant — long bilateral cordon with two trunks from which were
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received 106 000 pieces of standard offshoots that is 165% higher
than the control variant.

Table 2

The output of the tested variants in 2017 at 1 ha. area —

the quantity of standard, grafting (6-12 mm thick), 40 cm long
offshoot in units.

Variant Unit (length 40 cm)
Control variant “head trained without trunk” 148 800
#1 — Vertical cordon 127200
#2 —Low trunk long single cordon 189 600
#3 —Low trunk short single cordon 151200

#4 — Low trunk. long bilateral cordon with two trunks | 285 600
#5 — Low trunk short bilateral cordon with two trunks | 208 800
#6 — Low trunk long bilateral single trunkcordon 199 200

Based on the calculations conducted after the completion of
vegetation in 2017, it appears that from the control variant —
“headed trained vine without trunk” — were received 148 800 pieces

of 40 cm long grafting offshoots (6 — 12mm thick) at one hectare
a r e a :

At the same area, from the variant — “vertical cordon” were
received 127 000 pieces of grafting offshoots with similar
parameters which is 15% less than the control variant.

151 200 pieces of grafting offshoots were received from the
variant — short single cordon, which is 2% higher than the control
variant.

189 600 pieces of grafting offshoots were received from the
variant — long single cordon, which is 27% higher than the control
variant.

199 200 pieces of grafting offshoots were received from the
variant — long bilateral single trunk cordon, which is 34% higher
than the control variant.

208 800 pieces of grafting offshoots were received from the
variant — short bilateral cordon with two trunks, which is 40%
higher than the control variant.
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Among the tested variants the best result was obtained on the
variant that is long bilateral cordon with two trunks from which 285
600 pieces of grafting offshoots were received, which is 92% higher
than the control variant.

Table 3

The output of the tested variants in 2018 at 1 ha. area —

the quantity of standard, grafting (6-12 mm thick), 40 cm long
offshoot in units.

Variant Unit (length 40 em)
Control variant “head trained without trunk™ 268 800
#1 — Vertical cordon 177 800
#2 — Low trunk longsingle cordon 249120
#3 — Low trunk shortsingle cordon 201 040

#4 — Low trunk long bilateral cordon with two trunks | 391 200
#5 — Low trunk shortbilateral cordon with two trunks | 271 200
#6 — Low trunk long bilateral single trunkcordon 285480

Based on the calculations conducted after the completion of
vegetation in 2018, it appears that 268 800 pieces of 40 cm long
grafting offshoots (6-12mm thick) were received from the control
variant— “the head trained vine without truck” at one hectare area.

177 800 pieces of grafting offshoots with similar parameters
were received from the variant that is vertical cordon, which is 34%
behind the the control variant.

201 040 pieces of grafting offshoots were received from the
variant — short single cordon, which is 25% behind the control
variant.

249 120 pieces of grafting offshoots were received from the
variant — long single cordon, which is 7% behind the control
variant.

271 200 pieces of grafting offshoots were received from the
variant — short bilateral cordon with two trunks, which exceeds 1%
of'the control variant.

285 480 pieces of grafting offshoots were received from the
variant — long bilateral single trunk cordon, which exceeds 6% of
the control variant.

The best result among the tested variants was found in the variant
such as long bilateral cordon with two trunks, from which 391 200



pieces of grafting offshoots were received that exceeds 46% of the
control variant.

Conclusion:

Based on the results of the cordon forms tested in mother plant of
phylloxera resistant rootstock in the years 2016 — 2018, it is clear
that the output of the grafting offshoot (6-12 mm) received from the
crop of the vine formed with “long bilateral cordon with two trucks”
is the best among the tested variants and is higher than the output of
the control variant received from the crop formed by “head trained
rule without trunk™ by 165% in 2016, by 92% in 2017 and by 46% in
2018.

Based on the results obtained, the recommendation should be
given to “low trunk (50cm), long bilateral cordon with two trunks”
for the training — formation of the vine in mother plant of phylloxera
resistant rootstock.

Experiment III — Determination of the optimal load of the
vine in the mother plant of phylloxera resistant rootstock
Weaimed to specify the optimal load of the vine in the mother

plant of phylloxera resistant rootstock in Kakheti region, the
agroecological environment of the river Alazani, therefore we
decided to hold a stationary experiment for this purpose.

The trial plot is arranged by the scheme as follows:

Variant I — the vine is loaded with 5-6 sprouts (head trained
without trunk and “vertical cordon”) and formed on a three tier
trellis in a horizontal way and by equal distribution; (control)(See
Figure 1,2)

Variant II — the vine is loaded with 7-8 sprouts (head trained
without trunk and vertical cordon) and formed on a four tier trellis
by equal distribution of sprouts and in a horizontal way; (See Figure
3.4)

Variant I1I — the vine is loaded with 9-10 sprouts (“head trained
without trunk and vertical cordon”) and formed on a five tier trellis
by equal distribution of sprouts and in a horizontal way;

Calculation elements:

Output of 10-12 mm offshoot in centimeters;
Output of 8-10 mm offshoot in centimeters;
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Output of 6-7 mm offshoot in centimeters;

Output of 6 >7 mm offshoot in centimeters;

Length of the immature part in centimeters (degree of
maturity was determined visually);

Total weight of the sprout in grams;

Three roots of the vine were included in each variant.

During the vegetation period on a trial plot in 2017-2018 where
the above variants were located, phytotechnological and
agrotechnical operations were carried out with the same quality and
atthe same time.

In autumn, after the completion of vegetation we conducted
calculation operations, measured the sprout of the plant according
to the parameters mentioned above.

The results obtained during the calculations in an experiment in
2017 show that according to the output of 6-12 mm diameter
standard offshoot used for grafting in a mother plant of phylloxera
resistant rootstock, the output of the vine loaded with 9-10 sprouts
and formed by “head trained without trunk™ rule on a five tier trellis
is higher than all other variants, from which were received 104 613
pieces of 120 cm long offshoots at 1 ha area out of which the output
of first degree 8-10 mm and 120 cm long offshoot consists of 81 136
pieces.

According to the output of (6-12 mm diameter) a standard 120
cm long offshoot used for grafting, the results received from the
variant loaded with 9-10 sprouts and formed by the rule “head
trained without trunk” are 149% higher than the results obtained
from the variant of “vertical cordon” loaded with 9-10 sprouts out
of which 41 880 pieces of 120 cm long offshoots were received.

82 746 pieces of 120 cm long offshoots were received at 1 ha area
from the variant “head trained without trunk” loaded with 7-8
sprouts, which is 94% higher than the variant formed with a
“vertical cordon” in the same loading conditions from which were
received 42 453 pieces of 120 cm long offshoots.

49 613 pieces of 120 cm long offshoots were received at 1 ha area
from the variant “head trained without trunk” loaded with 5-6
sprouts, which is 102% higher than the variant formed with a
“vertical cordon” in the same loading conditions from which were
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received 24 493 pieces of 120 cm long offshoots.

The results obtained during the calculations in an experiment in
2018 show that according to the output of 6-12 mm diameter
standard offshoot used for grafting in a mother plant of phylloxera
resistant rootstock, the output of the vine loaded with 9-10 sprouts
and formed by “head trained without trunk™ rule on a five tier trellis
is higher than all other variants, from which were received 112 440
pieces of 120 cm long offshoots at 1 ha area out of which the output
of first degree 8-10 mm and 120 cm long offshoot consists 0f 39 312
pieces. It should be noted that from the same variant were received
53 856 pieces of 11-12 mm and 120cm long offshoots at one hectare
area. The variant “head trained without trunk” loaded with 9-10
sprouts from which were received 72 466 pieces of 120 cm long
offshoots, is 55% behind the mentioned variant with the output of 6-
12 mm diameter offshoot.

89 600 pieces of 120 cm long offshoots were received at 1 ha area
from the variant “head trained without trunk” loaded with 7-8
sprouts, which is 51% higher than the variant formed with a
“vertical cordon” rule in the same loading conditions, from which
were received 59 266 pieces of 120 cm long offshoots.

67 666 pieces of 120 cm long offshoots were received at 1 ha area
from the variant “head trained without trunk” loaded with 5-6
sprouts, which is 26% higher than the variant formed with a
“vertical cordon” rule in the same loading conditions, from which
were received 53 506 pieces of 120 cm long offshoots.

Conclusion:

From the calculations conducted in the experiment, it appears
that the tested variants give a better result in high loading
conditions.

According to the results received in 2017 from the division
formed by a “head trained without trunk™ rule, the best result was
obtained from the variant loaded with 9-10 sprouts and formed on a
5 tier trellis, from which were received 104 613 pieces of 120 cm
long offshoots. The results received from the variant loaded with 7-
8 sprouts and formed on a 4 tier trellis is 21% behind the above
variant and the variant loaded with 5-6 sprouts and formed on a 3
tier trellis is 53% behind the same above variant as well.
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In 2018, the best result was obtained in the same division from
the variant loaded with 9-10 sprouts and formed on a 5 tier trellis
from which were received 112 440 pieces of 120 cm long offshoots.
The results received from the variant loaded with 7-8 sprouts and
formed on a 4 tier trellis is 21% behind the above variant and the
variant loaded with 5-6 sprouts and formed on a 3 tier trellis is 40%
behind the same above variant as well.

According to the results obtained from the division formed by a
“vertical cordon” in 2017, the best result was achieved with the
variant loaded with 7-8 sprouts and formed on a 4 tier trellis from
which were received 42 453 pieces of 120 cm long offshoots at 1 ha
area, which is 1% higher than the variant loaded with 9-10 sprouts
and formed on a 5 tier trellis. The variant loaded with 5-6 sprouts
and formed on a 3 tier trellis is 42% behind the variant loaded with
9-10 sprouts.

In 2018 in the same division the best result was achieved with the
variant loaded with 9-10 sprouts and formed on a five tier trellis out
of which were received 72 466 pieces of 120 cm long offshoots at 1
ha area. The results received from the variant loaded with 7-8
sprouts and formed on a four tier trellis is 19% behind the variant
mentioned above and the results received from the variant with a
load of 5-6 sprouts and formed on a three tier trellis is 26% behind
the same variant mentioned above.

Hybrid of phylloxera resistant vine rootstock Berlandieri X
Riparia Kober 5BB is characterized by intensive growth on alluvial
soils in the agroecological environment of Alazani valley due to
which it requires huge load that in turn implies the need for
arranging the trellis in such form, which will create optimal
conditions for the growth —development of sprouts after their
distribution.

Based on the results of a two year calculation of testing, it
appears that the tested variants such as “head trained without trunk”
and “vertical cordon” in both cases give better result in case of
loading with 9-10 sprouts and training on 5 tier trellis, where there
are created better conditions for the plant growth —development due
to the solar radiation and air conditioning.
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Economic Effect

In the selection of the topic we envisaged to facilitate the
implementation of agro —technological operations in a mother plant
of phylloxera resistant vine rootstock, to grow the output of the first
degree rootstock for the offshoot that in turn provides the increase in
the economic effect of the harvest obtained from the unit area.

In order to achieve the goal we planned an experiment for the
purpose of testing rational rules (cordon forms) related to the
growth —formation of phylloxera resistant vine rootstock in a
mother plant and arrangement/ training of sprouts in space.

Variants to be tested:

Head trained without trunk (control);
Vertical cordon;

Long single cordon;

Short singlecordon;

Long bilateral cordon with two trunks;
Shortbilateral cordon with two trunks;
Long bilateral cordon with one trunk;

We carried out recording — observing the output of the offshoot
(6-12 mm diameter) used for grafting at the unit area at the cost of
human resource (man /day) and in accordance with the testing
variants. The data on the trial plot is obtained according to the
production.

The data obtained from each variant as a result of the calculation
of a standard (6-12 mm) offshoot used for grafting have been
calculated at 1 haarea and are given in the Table.

According to the data obtained, the highest amount of profit in
GEL (5960 GEL) was received from the variant — “Long bilateral
cordon with two trunks”, which, compared to the control variant-
“head trained without trunk” —is higher by the amount 0f 4920 GEL
from which was received 1040 GEL profit in total.

The profit earned from the variant —“long bilateral cordon with
single trunk” — exceeds the control variant by 2760 GEL; The profit
earned from the variant — “short bilateral cordon with two trunks” —
exceeds the control variant by 2540 GEL; The profit earned from
the variant — “long single cordon” — is higher than the control
variant by 1360 GEL; The profit earned from the variant — “short
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single cordon” —is higher than the control variant by 1160 GEL; and
the profit earned from the variant — “vertical cordon” —is 540 GEL
higher compared to the control variant.

General Conclusions and Recommendations

1. The necessity of producing a grafting plant in viticulture does
not lose its actuality either in Georgia or outside its boarders. In
addition, given the deficit in the production of phylloxera resistant
vine in Georgia, it is necessary that mother plants of phylloxera
resistant rootstocks for the grapevine should be bred in the country
with full range of hybrids recommended for the main regions noted
for winemaking and viticulture;

2. In order to breed mother plants of phylloxera resistant
rootstocks for the vine, recommendation should be given to deep
soils rich with nutrients to ensure free growth and development of
the plant, which will create appropriate load conditions for the plant
to produce abundant and high quality grafting material — offshoot.

3. Based on the data of the experiments, the results obtained from
mother plants of perennial (II-III years after planting) phylloxera
resistant rootstocks bred according to the scheme 2,5 X 3m exceed
the results obtained from the mother plants bred according to the
scheme 2,5 X 2,5 mrecognized in production.

In the I year of the experiment (Il vegetation year after planting)
the best result was received in the conditions of loading with 4
sprouts and 2,5 X3m scheme, which is 5% greater than the grafting
material (6-12 mm diameter) received in the conditions of loading
with 4 sprouts and 2,5 X 2,5 mm scheme.

In the II year of the experiment (third vegetation year after
planting) the best result was obtained in the conditions of loading
with 7-8 sprouts and 2,5 X 3m scheme, which is 37,5% greater than
the grafting material (6-12 mm diameter) received in the conditions
ofloading with 7-8 sprouts and 2,5 X 2,5 m scheme.

By increasing the distance between vines in the row, there are
created better conditions for normal sprouting and development of
sprouts. The conditions for the sprouts to overgrow into each other
or become dense are reduced ensuring better maturity of sprouts
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and increase the output of the grafting offshoot from the unit area.

Based on the obtained results, it is recommended that mother
plant of phylloxera resistant rootstock for the grapevine is bred
according to the planting scheme 2,5 X 3 m.

4. Based on the results of the cordon forms tested in mother
plants of phylloxera resistant rootstocks, it appears that the output
of'the grafting offshoot (6-12 mm) received from the crop of the low
trunk vine formed with “long bilateral cordon with two trunks” is
the best among the tested variants and is greater than the output
received from the crop of the control variant formed with “head
trained without trunk” rule by 92% according to the data of 2017
and by 46% according to the data of 2018.

Based on the results obtained, recommendation should be given
to “low trunk (50cm), long bilaterial cordon with two trunks”for the
growth — formation of the vine in a mother plant of phylloxera
resistantrootstocks.

5. Hybrid of phylloxera resistant vine rootstock Berlandieri X
Riparia Kober 5BB is characterized by intensive growth on alluvial
soils in the agroecological environment of Alazani valley due to
which it requires huge load that in turn implies the need for
arranging the trellis in such form, which will create optimal
conditions for the growth —development of sprouts after their
distribution.

The tested variants such as “head trained without trunk” and
“vertical cordon” in both cases give better result in case of loading
the vine with 9-10 sprouts and training on 5 tier trellis, where there
are created better conditions for the plant growth —development due
to the solar radiation and air conditioning.

Therefore, it is recommended to arrange a vertical trellis with 5
tiers in a mother plant of phylloxera resistant rootstocks; the load of
a plant with sprouts should be according to its age and strength, it
gives a better result in case 0of 9-10 shoot load.

6. In terms of economic effect, the highest amount of profit in
GEL (5960 GEL) at 1 ha area was earned from the variant — “long
bilateral cordon with two trunks”, which is more than the control
variant — “head trained without trunk” — by 4920 GEL from which
was earned 1040 GEL profit.
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Based on the results obtained, it is recommended to develop and
train the vine in the form of “long bilateral cordon with two trunks”
for better economic effect.

7. Based on all the above mentioned information, in the
agrotechnology of the mother plant of phylloxera resistant
rootstocks for the grape vine, the recommendation is given to the
following: breeding mother plant of rootstocks according to the
scheme 2,5 X 3m; formation of the vine by “long bilateral cordon
with two trunks” on deep soils, rich with nutrients that allows the
plant to demonstrate its biological potential in the conditions of
huge loading; considering its general development the plant should
be loaded with 9-10 or more sprouts, which excludes the
overgrowth of sprouts and provides abundant output of a standard
(6-12 mm diameter) offshoot.

8. Since it is actively argued that the country needs to be provided
with healthy planting material, it is even more urgent to grow the
mother plants of phylloxera resistant vine root stock and grafts to
ensure the production with healthy, virus — free grafting material;
Regarding this fact, it is necessary that the scientists develop the
standard of the certified plant of grafting components (rootstock,
grafting) and plants: standard, primary, green young plant
according to international requirements.

9. Following the conditions created due to the climatechange
in the world, the negative effects caused by the drought in
viticulture became active in Georgia. In order to reduce the
negative effects caused by drought, an important role is given to the
use of strong root system. In parallel with the active assortment of
phylloxera resistant vine rootstock hybrids in the country, it is
necessary that the rootstock hybrids of new generation are brought
into the country and scientific research works are activated for the
purpose of studying the issues about adaptation — affinis with
regard to the soil — climate conditions of the country and to the vine
as the major industrial assortment, promising varieties and their
clones respectively;

10. It should be taken into consideration that it is almost a
century since the scope of phylloxera distribution was studied; We
consider it appropriate to conduct scientific studies in this regard.
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