Logo®mm3gemU ¢gdbozmMo «boggdbodg@o

3505 3MAMGH0d30¢0

dgerd30l d0Mmg3MmeMA0s s Jobo BOHPI-25630m56M5d0L

053019096 90900L 33¢935

DoM0mpqbowos @mdGH™GmOL 53509d0)MH0 boeolbols dmbodmzgdes

UM GHMOM 3OHMYM5Bs - F565J9650I(3mbYMds, Bsbgsb500dd9b9dwMds
@5 LOPo®mBMm™ gdbmwmyom@mo 3GMmEqLgdo. dogdo 0408

Logomzgeml ¢gdbozmémo Mboggdlodgdo
d0obo, 0175, bydoGmzgerm

2015 - gero

Loo3B MMM MBgds © 2015 fgaro, Bs0s ymam@GH0d3z0o
oteleluglel o)

2015 9o

LodmPocm GO GOME0S BodoOMNZ9wM 39dbozme MboggMLo@g@do
Lo@EbL3MOEHM S 3565653 T969dEMBOL Go3BHgEHO

LoGggm-39d603m6H0 ©93s60@589bE0



Logo®mm3gemU ¢gdbozmMo «boggdbodg@o

LOEGEBL3MOEHM S F5b6J5b53»FT969dEMBOL Go379BHgEHO

B39, d390m6g bgeoldmd(gmbo 35LEHMOIPM, GMI  Q5393560m
3MamG0dz0o 305 dogh LI gdM  LyolgMEsgom  bsdOMAL
©sLObggdom: ,,d90d30L B0MY3MWMYP0s s Fobo  BOI-A9630mMMOOL
0530190990 90900L  33¢0935” @O  395dg3m 6930 TJbOEOL  Lodomzgwmls
3996039600  MBo3gMLOEIGHOL  LoBMsbldm®OGHm s  3567s6s3»88gbgdermdols
2937 GHYBHOL  LoobgOGsgom  LsdFmdo  dob  2obborgsl  mg@mMob
5390093090 boobbol dmbiodmz9dwo.

. 7 2015 fgero

bgddegsbgargdo:

bm»3.99996.9936.c0MJEHMO0 X. ©wmdodg
360 xzgLemOO
193.9996.9936.0MJEGHMMo

36OHMRgLOEOO 3. 393mdodg
9396%9639d0:

&.0.0. 3OMxgLmOo 3. ©bo

bma3. 39996.99(3.9390. ©MJGHMOO 6.965d9




Logo®mm3gemU ¢gdbozmMo «boggdbodg@o
2015 fgeo

53¢ ™MM0: 333030000 3505

©oLObYgds: dgerd30L B0MY3MEMY0s s FoLO BEOES-256305M9dOL
053019096 90900L 33035

139379 3HYBH0: BoGOIBL3MOEHM o 3567965008096 gdMdS

bséobbo: ©MJEGH™O0

bbmds Bos@ods:  ,,_ © “2015 §gero

0600300015 Mm0 306036909008 6 0bLGHOGHMGHIOOL  Foge
B90mImY3560¢0 ILObYEgdol OLYMEHIEOOL go3bmdol BoBboo dmmbmgbols
3990bg935d0 AoLo 5653mFgMHE0o JoDbgd0m 3306MOOLS S Fo3M(39egdOL

M3 gds 80603900 5943L LodosMmzgwml ¢9dbozwme «bogadLo@g@L.

53(3MmMob bgardmfgdo

33GHMO0  06560BMbgOL bsMRID Logodmd3gdwrm MBegdgdl s SO3
9000560 65dMM™I0L s O3 Jobo 35e39ME0 3033Mb9gbEHJIOL 2od9F©35 96
Lbgo M50dg 990000 M93MHMEYJ3E0d 9)3939W0s 93EHMMOL gHowmdomo
6905030l go69dy.
33GHMO0  0Mfdmbgds, ®mI  b65dOMIdo  459mygbgdmEro  LoogBHmeM™
M3Egd9O00 Q300 FoboErgdbg F0MgdMEros Tguodsdolo BgdIOMZS (oM
00 93069 Dmdol 3039GHJO0LS, G®MIgdoE Imombmggb Ibmwme L3ggonowe
9005MmMgdsL  WoBHIMHOGHOOL  30EGH06M905d0, OMAMmOE3  gb  JoMYdME0s
LodgEboghH™m  BsdMMAgOOL  FguEMeEgdoLsl) s Yzgws  Fomsbby  0wgdlL
35LbolidygdEMBSL.



M9gbomdg

50096 35339b05d0  dgend3ol  dMbBgdm030  293MEIWdoL  Msombdo,
dged3ol gbomo Lobgmds Zelkova carpinifolia (Pall)j.koch. 0%6gds. dgLsdgoen
3960m©do  35335B0M0  dgard3s, dgergaol Lbgs  Lobgmdgdmsb  gMms,
QMMM 04Mm 25360390900 I 5309635335050 s oL FoMAwGOL
39Mgm, 95363 990gado IMIbsmo  ¥Mb9dM030 (33e0gdgdol 99,
OELOWOIBMOMEs  dgd3ol  293MEIg00L  9Mgeo  doebg  89030Ms.
056589000M39 3900Mm©do dgend3zol sMgseol 99830M9dsL, Fots 396906030
3060Mmdgo0L  d933wols, bgwo  BOMIMAbMwds  BoJBHMOTos  FgMhym.
50530560  Yym39wa350H0 J9)HBOME30L §oM9dg FM0Es s 9bsYMMJOS 5T
33069358 3906056 Lobgmdsb.

d9g3botgdol 93mEmaomemo  306MH™Mdgdol dglfogerols dggyow,
539600 0dbs, MHMI dgend36569d0l 398 293M3EIG0I0s bgsolibgs
LoE®AOL 4o30LRIMO BosWIRJO0, BMIGdOE FTMYs0dGOME0S OMBOLYOO
00bbs®90%b9, 0930996 bsgd s HFMBsM356 J5B9gdbY. WIYIboWOs 5T
B05oggdol  doMomso  FMOBMEMYOMEMO, JodomGo s  BOBOZMNOO
9539690 gd0.

53096M3533560530  dgad3ol  godMogergds,  AmMagtgbo  BgLigol
BsdomByom bgds. s OO MoMmEYbmdom 0dwgzs Boswogol  bgs
913969030, 15 B3 LoMIgHy AbWsYgdMwo figdowo 0,5-1,5 B OsTgEHMOL
19L3900. 6s3sOEYo 30M39wo3g  iergddo 0300000908 LogMMa® 539390l
OMIwgdog LHOIRI© 0BO©Id0sb Loa®dgdo s ©0sdg@®do. 35335600
d9ed3s 39Lgol bsds®EYol ImEqgdol Mbsdl 0bseBMbgdl dogwo Logmabarol
3968530™d5d0,  BogMyd 9439y 9930 65m©9bmdom 09935
995bbmgz06905d0.

50396005, LobsMWOl  EsdM30JOMEG0s  Fgugol  BIBdIGEHYOL
509bMdsDBY. Fobby Momygmxzom  A53cgbsl sbbL LsdMZ39wrol Fomswo
3936099 Mds. Qb MOOYMBOMNO 353cgbs 500b0dbgds, Hmymi 1-2 Herosh, obg 11
Doy  dgBo  bbmgsbgdol Bodo®@Eyby. s0bodbme  Lozgwrgy  ™dogd@Hy
5835650 5006086905 LObSMEIOL GodBHMEMOL 3w9gbs 3O Pob305MYdINP
Bo35MBYDY s b MPOYMBOMO 493w gbs WROM  59356M0ds Towsero (0,8)
LobdoMolb 3meMdol J39d Bsdmyswodgdrie by bosoygdbg sMLYdM
R9L30L  BdIMEHYOL  M5MYbMOSBY.  Tosgro  Lobdo®mols  3mGMmdol  Jgqd
SOLgdME mbger  BoosygdBg,  gzgwrs bbmgzsbgdol ggligols badsGEyob
omobmds 3608369 mgbs  BsIMEMBGds  Bgdmmbligbgder  mdogdE by
5MLgdM  ggbgol  65dMGHYOL  MOMIbMOSL. 31O Qobsbgds,  Fo®owo
LobdoMob 300OHMIOL MBYW 605D, 593565 500b0dbgYds 11 Hgarbg dg@o
bbm3g56900l  Bsdo®mEYby, Losg dolo MomEabmds 250 dodl 35-Bg o6
509053)9ds.

dged3ol Lo 39mgbm  BEOEI-A96300M90s  IBOJLOMGIMYWO0S
M 35603M0 dool MTS S BB0L Bosagbyg, Lyss 35 Herol bbmgsbgdsdo
dobo  Lodsperg 155 3 bmerm ©osdgEemo 18 1B oym. 53539 bbmgsbgdsdo,



0509699M0L Lobgedfonm 6530Mdow0l GHgMoEMMm0sBY, dgardzol Lodswerg 8,5
d, bowm ©osdgBHeo 21,3 b3 ogm, 35d0b OHMEs MdOEOLOL B30l Mbge s
J39-0mMH 056 605saHg dobo  Lodswg 7,0 9, bmwm osdgBHéo 7,0 LI-b
5009305, 9J99b  2o8mdobotg  dgend3ol  BOE-gob30m56Mgd0lm30U,
B05ogoL LoMEMIGLS S 3HYHOIBMASL 5d3L 25s3HY39EH0 860369 Mds.

d9LHogeoll 999Rv© ©oP0bs, MMA dged3ol ggligms LobEgdol
30% Q9beoggdemos bosogol 0,40 LA g9gbsdo, bmem bosogol 40-80 LA
196590 -- 539L3900L Ibmwm 19 %. 3glg9d0L 51% gobeoggdIos boswogol
0-20 1O 139bsdo. BIB39dOL QB SAGOOL Towowo 3MM396G0 Boswagol 0,20L0
0306590, g599mf39w0s SGHIMBRBIOMWO  Boewgdgdol M3gm Asdmygbadom o
6050l 895 5396900l dswo 3H9bosbmdom.

dged3ob ggbgoms boliEgdsdo doMomso sEowo, 2,0 ba-Bg 9o
©0539@®M0L  gglggdl M FoMms3m. STSLMD, Fsmo MOMEIBbMds LoWMIgLEsb
96»s© 3609369 m3bs d3060©Gds S Boosgol 60-80 BT B9bsdo 1 %-b 56
509953909, 35d0b M3 bosoaol 0,20 LA B9bgddo Fsmo MomEabmds 18 %-U
09500996L.  Gomgbmdol IbMog, dgmMg saowo 0,5 1I-Byg bogargd 3qlgmdlL
1300536 5 Fo0 MomMgbmds 25 %-b F95009bL. 60369 mgbs bs3engdo
50m9bmds 35305 0,5-1,0 B OLTYGHOOL FJLZJOL @S  Fo0 BrOMEIBMDS
B05@og0L dge LoMTGDHY 18 %-b 56 50gdoEH9ds. B0 FobEsEgdOL sdSO
omobmds  99odhbgzs b0sogol yzgws  ¥gbsdo.  50bodbmerosb
390306569, 890dgds 0mdasl, MM dgerdzs 030005098l MBS s IEOYM
19L3ms LOLEBHYISU.

dged3ol  doeosbo  domermyomMo  dsbol  dgbfogarol  F99ao©
5006, OMI 26 §ewosbo dgaerdzol bob mgdml {Hmbs Fgoagbl 52%-U,
A™E900L Hmbos -- 1,6 %-U, RMEgdoL fmbs -- 6,0 %-U, bemgrm gqlggdol Hmbs -
- 26%-U.

Bo9mbo33960L ©0bs3030L Fqlfogerol T99As© oAb, MMA dolo
©3OM3905 0ffygds B9d@9addMH0sb s MIgEEgds BmgddMHol Rsmgwrom.
Bodmbo3ggbol doduodmdo 500bodbs Mmd@madGOL ™m39do, dobodmdo 30 --
BmgddgM8o. Fs3mbs33960L Lodmsem MHom©gbmdsd 2013 fgarls 89500065 3195
33 bmwem 2014 ol -- 3050 39, Gog Imbmeo bsgngdgdol Lbgomdomss
29630MMd90o.

599985399905 dgerd30L  dmbowrm©bgmo  (3$Y93983900s6 dmGmgdol
3990mmg30L  B9gdbmmmaom®o  bdgdgdo, o3 39OL3gdGHozsdo  dgard3ol
Lofo®dmm 3mMmdgdol 4s9mygbgdol Ggliodergdermdgdl 4obsdoMmmMdIOL.



Abstract

The study of collected materials in the Caucasus regions where Zelkova is
naturally distributed, showed that only one species of Zelkova carpinifolia (pall) j.
Koch grows here. In the tertiary period, Caucasian Zelkova together with the
other speciesof Zelkova, was widelyspread throughout the Caucasus region and
beyond it, but then because of the natural changes, the area of distribution of
Zelkova  carpinifolia was noticeablyreduced, while the other species where
completely extincted. In modern times, besides the change of natural conditions,
Anthropogenic factors greatly impacted on the reduction of Zelkova areas. People
cut them without restrictions and destroyed this precious wood variety.

As a result of studying environmental conditions of Zelkova stands it was
identified that different brown soils of depth varieties, can be found beneath them,
which are set on the loess clay, dealluvial sedimentary rocks and flown out rocks.
Soils under Zelkova are not still fully explored. The main morphological, chemical
and physical characteristics of these soils are identified as well.

In the Caucasus region Zelkova is being renewed on the base of root
shoots. The root shoots are usually delivered by thin 0,5-1,5 cm diameter roots
disposed within the upper layers of soil at 15 cm depth. The root shoots develop
their own roots in the very first years, which grow forward to length and diameter
very fast. The Caucasian Zelkova keeps the ability of delivering root shoots along
the whole lifetime, but the most productive delivery is in the middle age of
lifetime.

The interaction of light with number of root shoots has also been
identified. The tighter is the tree covering, the more negatively it affects on root
shoots. This negative influence is identified as on 1-2 years old root shoot, on more
thanll years old one as well. It is obviously identified on this explored site, that
light has great negative influence on badly formed root shoots. This bad influence

is more obvious on the number of root shoots formed in thin soils, under the Stand
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of high (0.8) thickness. On the thin soils, under the Stands of high thickness the
numbers of root shoots are much less, than the number of root shoots on the
explored site. In thin soils under the Stands of high thickness a bad range of
renewal is identified on root shoots at the age of more than 11 years. The quantity
of which does not exceed 250 tree per ha.

The best grow of Zelkova was identified in deep and moist soils of Thilisi
Botanical Garden, where at the age of 35 years its height was 15.5 m and diameter
wasl8 cm. At the same age on the territory of Babaneuri reserve Zelkova height
was 8.5 m, and diameter was 21.3 cm. Whilst on the Thbilisi Sea thin and rocky soil
Zelkova height was 7.0 cm and diameter was up to 7.0 cm. Therefore it means,
that for Zelkova growth and development depth and moisture has the greatest
importance.

As a result of studies it was identified, that 30% of Zelkova root system is
disposed in 0.40 cm layer, whilst only 19% of the system is within 40-80 cm layers.

51% of roots is disposed in 0-20 cm soil layer. High percentage of roots
disposition in 0-20 cm soil layer is due to better usage(absorbing) of atmosphere
precipitation and low humidity of middle soil layers.

The roots of 2,0 cm in diameter occupy the principal place of Zelkova root
system, with their quantity significantly reduced into the depth of 60-80 cm soil
layer — not more than 1%, while in the 0.20% layers of soil the number is up to
18%. The roots less than 0.5 cm take the second place, and their number through
the whole soil depth do not exceed 18%. The low points of their deployment is
noted in all layers of the soil. Therefore it can be said, that Zelkova deploys deep
and strong root system.

As a result of studying Zelkova total biological mass, it was revealed that
the 26-year Zelkova tree stem weight amounts to 52%, the weight of the branches
to - 1.6%, the weight of the leaves to - 6,0%, and the root weight amounts to -
26%.

As a result of study of fallen leaves’ dynamics, it revealed that

accumulation begins in September and lasts through November. Maximum loss of
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fallen leaves was identified in October, the minimum - in November. The average
fallen leaves in 2013 amounted to 3195 kg, whilst in 2014 it amounted to 3050 kg,
which is due to the difference of atmosphere precipitation.

Technological schemes of loading logs out of Zelkova possible cuttings
have been processed, that for perspective predicts the opportunities of using

Zelkova production stand.
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