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bnogemdognmo  g3mbobggdgdel Bgggom, Gedgmos  bges 0sébido
gooemdggbo  bobgmdgdo  ogm  aedsmbgdymo.  dsmagy  dmgdde 4o
2963005608 BmdogHo,  mdogmo gemodadol  Bgggdo.  Lajedoggmal  $gnqddo
obemsy 360l Bg8mGhgbormo  0d  3gommals bobgmdgdo.  mg3ebrmsden
d98maRb6  oligmo Ogmogdido 396 d60sbo  bobgmdgdo, GegmEogss dgggeqzol
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ségo (Betula Medwedewii), 3cbgmaéo 3ybs (Quercus pontica), odghrgmols
bydtrgemo (Rhamnus imeretina), gosgsbo (Pterocarya ptherocarpa), 3s335b00l
dmigo  (Vaccinium  arctostaphylos), 3cbgergéo  8jado  (Rhododendron
ponticum), §yszdsbs (Phillyrea Vilmoreniana), b33s6§ygs (Arbutus andrachne),
B3gmemgdtoge ba@ds (Diospyros lotus), Bgyneegdtogo xebxemeo (Staphylea
pinnata),  jombayco  xebxoeo (St colchica),  dsgo ogos (Juniperus
foetidissima), §gs30 (Laurocerasus officinalis) s Tbgs 36rsgsmo.

1339 Smomgbol sbsfyolda bdgmgmol 0d bsFomdo, Lsws bodscronggenem
s bmgoghmo dobo  Imbsbrmgdy Fogobmgoblods  Lsbsdadmgde dogdatrgedls,
Go6dmodgs  dggemo  dgbogoemedo  Bygadol Ggmoddos  gmembgool
0533565533600, gmemboal Gogmaondds wopse FgFye bgmo  Ggemoddnéo
Lobgmdadols  FgbsrBbgdsl  dmmom(3gbol  gsbdagmmdsdo s gsbls gmdigdom
Igmnbggen 3360030, oo 33840bzsegdol g3mdols Rsmgmoo.

Byggtob  domdEsgemmagfimgbgdeby  bsomse  dgByg3gmadl 39680 gserme0
LodBgemgdol dobgrogom domob Bggadol 3s3@(3gmads.  moomgnmo baGdygmo
d(396569900Ls s (3berggemadol  3GgsmE(3bmgst  Labgmdsms  ghmemdmomdss
35960056380 sdergzoegdgmo Bgol g93mbolBgdsdo, Gmdgmo asdmathggs
300136153500 0396m 369801 dporstio 1354 G00.

Bygagdo b b ggedogemaéo  Lodsmmal  dobgegoo  sGsmsbsdAspss
3sbsfjormgdaemo:

- bogol  Eembopst 1003 Lodsmmgdeg  drgdegmdl  dmgmmo  Bggqdol
2,3%; :

- 101 39Foesb 250 358Gedeg - 1,6%:;

- 251 3-psb 5003-30g - 3,4%;

- 501 3-es6 750 3-3og - 6,4%;

- 751 3-0s6 1000 3-30y - 13,1%;

- 1001 3-ps6 1250 3-d0q - 16,8%;

- 1251 3-@s6 1500 3-3oq - 18,7%j;

- 1501 8-sb 1750 3-8y - 17,8%;

- 1751 3-ps6 2000 3-3y - 12,9%;

- 2001 8-@sb s Byz000 - 7,0%.

dmbs(399980086  RsbL, M3 Byggdel Ibemee 7,3% dndotrgmdls b (.
500 3 Lodsmmgdeg; 501-1000 8 gséaeaddo - 19,5%; 1001-1500 3-3q -
35,5%, bogeer 1501 3-0b bgdmo - 37,7%. 336035, Bygadol momgdol 3/4
(73,2%) obeegds b.-ws6 1001 3 s 398 bodsmeogby.

$903d0L  dommegan®  3Gegamaatmgbadsl  (3amggnmo  damiggbmbol

BoO3gddo  s3Mgogg  3sblsbmgGegl  dsma  gegztiggegdol bsbosmo  dmal
%Oemdns ©sdsbgdol Ladjzgmerol dobgogom:
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0-100- 8mg 8630l  gOEMdRB  aebmsagdmmas  dogmo  Byggdols
5,5%;
- 110- ©sb 150- dog - 6,8%;
160- b 200- deq - 9,7%;
- 210- b 250- deg - 16,6%;
260- b 300- dog - 18,2%;
310- (osb 350- dog - 19,6%;
- 360- b 400- dg - 15,2%;
- 410 s bgz00 - 8,4%.

Bg9adol oo Bsfommo  (78,0%) (30308 (210-350—3593) ©s  dmogh
(O30 (369 s dgBo)  ogebgdol  dool  ggfEmdgdbgs  gebemsggdmo.
B9a300b  sbgmo  3Mmsbsdst0  aobsfarmgds  ggOBogemmeo  LsdBgmgdols s
BgEmdos  Esdebgdol  Lodjzameol  dobgogom  dsmo  domdGsgamesg@mgbadols
Bsenm b3gJdGal doomspo 3s6dbsbmg@gmas.

bognOsemgdms ol 3s69dmads3, O3 39O 0g8me0  beddgmadols s

Bgoemdmns  ©sJsbgdol  bodiggm@ol  dobgogomn  Bygms sbgmo  gsbsGogmgds,
37bgdG0g0s,  aogmgbsl  sbrgl  dmol  Bgggddo  dgn@bgmdol  Fedmgdstby,

aobLsbemgdsgl  dob  LoMormmagbs o b3g30530400, O3  gmggemomgol

39035mobfobgdnmo  mbes  ogml.  sLgm 306083380 Byol  Ign@bgmdols
39dommobsl bam di306g Igemdsls o Q"Q’&OSOQ’” T obgdoesb  gssbmsls
dgodgegds dc3g39L 3o90gsemaliffobgdamo 19YMB000 3300
(3e0e293930.

s@dmbsgmgn s Esbagmgm  Lafomggmel  dogsl  Bméol  s6bgdomds
36bbge33853  asbLabmg@s  dsmo d;39bsGgmmo Lsggatol  bsngzemds, 35(3

353mabs  dmsbrobs  Bggadol 3936 (39emgdols 03506 Lok 0563 %b4.
©sbogmgn  Lsfsdoggmmdo Lsghome o6s 335436 adggm  bydostroprmo s
seoE7mo  I(39bsGynmmmdals Lo ggeo, s Byggdoo RGOS Qobgymbgbo
©  BgEmdgdo, GmImgdo  Ndpemer  bogol  mbowsb offygds.  of
939650 gammdol as3G(3gmgdal  39OB0zmme0  bmbsrmmdol 36me300m0
3360308 s mmbo doMocswo LadByggmonss §o63m@a gbogmo:

Byl (begol ©mborpsb 1900-20003-30y Lodsmemagby);

bgdsemdnéo (1900-25008);

semdnéo (2500-31003-3w0y);

bogsemaéo (31003-1 bgz00).

sedmbsgemgo bsJorozgemendo 339656193800 3336039900l 33&&05.5;:7‘3(4)0
Bebsmmmds gozomgdon Gormmos. s asdmbsbagmos 6 dodomswo bserdggemo:

Bobggﬁagggobﬁmgéoh, 8’85)0@30 1}13;3336015.5 s 360E Mo d9hbgegd0l
(bgol eemboest 150-6008 Lodspengbg);

dygob - (600- 19009);

bdaedgéo (1900-25008);
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seod3aéo (2500-30003);
bydbogscnméo (3000-35008);
bagsergéo (35003 bggom).
smdmbagmagn  bafsdmggmmb  Bgggdo  bsoggstns @  gadBogsmrndo
boBgmosbmdols  3Gmgomo  Ggmoggobs s g3m@™3gol  B9bosbmdals

306m3980L  dobggom o(3zmgds.

sbsgmgn  bsfstmggmmdo  b.e.-psb wssbmmgdoo  500-6003 Lodsmemgdey
Fo68megabogmos  Fghgmmo  bmddemdognmo  Bygggdal  bed@ygmo, Gedgmogs
9964606 I(39b56gms  dGsgamo  Labgmdomss Faddmpggbomo.  3.3:mmobsdgamols
dmbo3999800  (1964), s dotromsse azbgeads 0dgdgmols dybs  (Quercus
imeretina Stev.), dgemdss (Zelkova carpinifolia (Pall) Dipp), B3ynergdéogo
Godemo (Castanea sativa Mill), spderbsgmagmols  Goggmo (Fagus orientalis
Lipsky), Bggnemgdciago ogebo (Fraxinus excelsior L.), 3s335b060 bn6ds
(Diospyros Lotus L.), 3%s (Buxus colchica Pejark), sqsbo (Pterocarya
caucasica C.A.M.), eogomao (Ficus carica L.), Joésqqo (Acer platanoides L.),
d0Z30bools  gogzo (Pinus pithyusa Stev), éiboems (Carpinus caucasica
Grossh), sabgo (Tilia caucasica Rupr.) s bbgs lbsbgmdgda, 3Bigdorsb:
3o dmdogmo  sxbs  (Laurus nibilis), Gysgo (Laurocerasus officinalish),
3ebgmb Bfgé0 (rhododendron ponticum L.), xebxemo (Staphylea colchira
Stev.), go335b0mc0  Bmgge  (Vaccinium myrtillus L.), -+bag66ol  3jgé0
(Rhododendron Ungerni), odg6gool bg8sgo (Rhamnus imeretina kohne), s

bbgos. K% Bygggdobsmzols ;gaaobahoomabgcgoo masbgdo, edegdags
Godmpagbogmas binGmoa, Q;m;g 333007 9gdemmogoo s 8.0.

bpddGmdogame  Byhggmo  Byggdeb o dobmdsdo  s3zedue
dm3gbgdmemos  dgatgelo  Lmdgem3o $m0  gaemdgegdo,  ggedme  Bso,
Godrglgdo, s3Ggm3) Lodobro, 3sbo, dGsgsmfmoasbo gmmBm@gda: dbbsema,
3900, sBsdo, sgrmdsemo, ba@ds s bbgs dsgsemo.

bpd§Bmdoggmo gdggmo Bygodol bebipgmol Fpdega, brgol eembogesb
500-6003-s6 1000-11008 bodsomndeg Fotdmmagbormos Godemoals (Castanea
sativa Mill) ggob bségggmo. Bgol godéarn Bospsgpdby Fadmmsb ghmse ]
39360390 7m0s Oibogs, Jser@zgobol dnbs, (333630, 65396hbama, 33bs (s
bbgs;  d3gdggdo a3baegds F9530, 3mbBerndo  3dga, 3938560960 dm3zo (s
Lbgs. Godmol Bgggdol 30136133300 RqGm36ads By doomongdl  saégmgg obag,
6d  Godmol  Bgggdol  bmbsdo,  67B3md3sgme- 3560mbsymem  Bossagdby
a3b3090s Joeorgma  dqbol, ds6rz0bol  qbol, 6ibogals,  Rg. oggbols,
dobgMol b3496hbmol (s Lbgsms  Fgegmemo 46m3xd0, J39 9980
393603 gdemos o0, obomo, sbamoas, 936m3mo 306343&&0, ddg60 o
Lbg.

3:33emobsdgomol (1974)  ymsbogogsgoom,  spdmbsgmgo L Jocrnggemedo
b.0.-sb6 300-4003-0s6 500-6003 bodsmegdog  GaGdmmagbormos  séo@mmo
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s Gymol  Ggg0dby.  Bygadgbsrgnmmds ©s  (sbeggmos  dmgmo  Lsdgstie
30633060 b 06050 M JoEgdmmos bosesgzol Lom@dgby, gabone-JodomE
0530830090985, BgeEmdol  gJb3mbogasts s ©sdsb900l  Lod 3390069y,
bossaob Bgbosbmdsbs s 339000 2o mgdadby, doffobocol
dogemymodsdol  mezolgdn@gdgdty. asegdml gl goJBmEgdo  asblebrmgMegab
B9l gmedatgdol beghmem  3Gegbl, gogmabsl sbrgbgb 3ol bewsbs o
3963000569807, 8dsbmsb, b, 0s20l db6o2, 02000633 Fqodals 1A
bBsxBol 0sg30bgdnEadgddo. Bgy bgdmddgmgdol SsbomEo mdogddo s6ss,
ol 0gomeb 50l bsbogmpberm 39605930l 39348bgemo s gdonéo

bodsmemol dobgogom, ggmmtse dmbsdro 153 bebgmdowsh dsmseemdsbosbos
(25 Bedy dgo) S1 Lobgmdol by dsor Bmeol sobsbodbsgos gogzsbomGo

bogo (0bGegds 70 3g8sdeg Lodepegby), smdmbsgmaomolb 6sdzo (0béogds
40-50 38-3mj), omdmbsgmgmal  Foggmo  (obépgds 40-50  3-my),
belberglgobs o d0ggobosls gogdggdo, JeGormmo  dqbs, dspegmdmols dnbs,
0dgdgmols dnbs, Isezobol dnbs, a@dgmgnbfs dnbs, Rzymmgddoge §edeo,
ogmgdo,  R3ymmgddogo  oggebo,  gsggsbomBo  Giboms,  gsggsbomeo s
U3tomamonms  3sbggde, bgume, ogo, dgmdss, dmols 3430, Jocroryemo
obomo  (sefgtomos  #). Rogmgsbol dogeh 50 IgBto  Lodsmemobs s 1,5
dg60 Lodlbmba), dndysbo s +.9. ,

LsBmseme  bodsmemobss  (8-sb 243-3g) 56 Lsbgmdol by, dso Bméols
3 bsbodbsgas: dsmagdmols bg396Bbsma, sa338b0B0 83930, ©309%0, dga6rmemo
56140, 339930l sgo, Gagl (Bsgo) 36rgo, mogz0bmgol s6go, dgdgdosbo
36140, dsgoemem, 3sbs, R3.by@ds, jobado dbs, Jodsgg0, bsmbomoygo s .3

©E3dseaBsbosbos (73 o bsgmagdo Lodsmemol) 46 Lsbgmdol by, dsen
dméol:  mgos, Googgmo,  Febggegdo, 3mbgernGo dabs, bagOgmo, Joizz0,
dobggen,  Bobgo, dGefgnmoe, FBodo, momypms,  brdshiemo,  gabyemo,
3Fsb M0 ©s 4.9

©3peOMFmAGel oo IMsgsmegtemgbgdol  dsRggbgdgmos  gbrgdne
396606 d3g656gms  LodGsgmy, oo BmEal  bsgedoggmml  gbmgdas 61
bobgmds, goggebool - 43.

0b@rmen30698m0s 6,0 sosbby dgdo Igargbosbo Lebgmds, GOdgrnsysb
3oBobogad  domRls s obsbmadmmo  spaomgdol 20339693580
dgdmehgbomos 3,6 soobby  dgBo.  bgdmo  dm@Bsbogmo dmba(39d5d0
bsJsroggmel 9@ dbosh d(33656gms 3335000536905 ssbiGdL.

Byggdob domemergoné 3535em 96360353, Bgol 340 bobBgds0s
630613356mBsls 3 Grorme Lgenddneeby donmomgdl Gmgmey (b, oby
gm0 gmemdgdol sGbgdmds.

dogbgosgse  odobs, Am3 bodsrmggmel  $ggdda  dAsgsemo bbgosbbgs
Lobgmdol by s dyhjo  obGrgds, olobo doGomsmse  3saby  Gedwgbods
396 Jb0sbo Lsbgmdal jmemdgdom o6l Fsdeogabagmo.
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gbeogo 1.

LsoJoermggmel Bgggdol gsbsGormgds
aobo@msab*ag:m 396 Jbosbo hobambabnh dobgrgzom.

(1995 Gemol 8mbs(3gdgdem)

Ne 30d8mbgdmemo QOOMI0 % 996 6ol dotrsgo %
36 J6osbo Labgmds Js-3a sonsls  3dd.
1 2 3 4 5 6
1. thyob do(‘mmoo\)o 396 J60sbo Labamdado
) oG 3ma3sbgdo:
1 L8 Zo 189782 6,9 74736,4 17,2
2 5.5630 138589 5,0 32397,7 7,5
3 a0g30 122050 4,4 14630,7 34
4 ©300 4075 0,1 86,0 -
5 \:v)mbm;;o(‘)o 259 - 54,9 -
b Gofgm396930 454755 16,4 121905,7 28,1
3) 3356396460560 BOIOEIM336980
6 G‘Rnc&'](qm 1175583 42,5 2246929 51,8
7 dgbs 291041 10,5 23613,2 5,5
8 fogbogms 274888 9,9 24682,4 57
9 6 §sdemo 105956 3.8 12690,7 2,9
10 ‘Sgoaﬁobocgo L 48144 1,8 1380,2 0,3
11 339308 24601 0,9 801,3 0,2
12 nggﬁ)ﬁboqm 9070 0,3 923,7 0,2
13 b 8443 0,3 921,8 0,2
14 dggsbo 9630 0,3 403,1 0.1
15 K9gogo 1230 0,1 81,0 -
16 oges 1368 0,1 85,4 -
17 dgm d3s 241 - 14,1 -
by 3896396460060 | 1950195 70,5 290289.4 66,9

AMoOmem3sbgdo

3OIZ0 3039650



gmomemgsbo Byggd00sh 35356396460k Labgmdsms 3OO0dgdl 49309
70,5%, 3g6dbol dsérsgo Fgeaabl 290,33(6.333-b, dson dercrob:

- Gogemol (Fagus orientalis Lipsky) wm30bo@gdoo  Rsdmgsrradgdam
3060390 mgeg0s  dmgemo  Bgoo ©3GIGIMO  GANMdol 42,5%, 389660l
dst330 go 224,73mb.38.8.-b dgo0a96L.

- 3nbols (Quercus iberica Stev, Q.macranthera F.et M., Q.imeretina Stev,
Q.longipes Stev @5 5.3.) ©doboGgdon Bsdmgsmodgdnm  jmemdt- 10,5%,
396 J60b dstrogo 23,6 Iemb.383-0s;

- Ggbomol (Carpinus caucasica Grossh) mdobodgéon Rsdmgsmmodgdgen
3OOmdgel - 9.,9%, 3961460l dsersgo 24,78;:)5.663;

- §¥mob  (Castanea sativa Mill)  ©mdobotgdon  Bsdmygsemodgd e
306m3rL - 3,8%, 336460L dstrsgos 12,7 3emb. 343,

033646056 Labgedsms gmemdgde 10,8%  Bgewagbl, beamer  dg@gbols
Lageom dsérsgo 208em6. 333-0, s Bme0L:

-3qrgbs @b (Alnus barbata CAM., A.incana (L) Moench) <5308 7,2%,
396 6oL dstrog0s 13,8 dmb.339;

- stybstrgdls (Betula verrucosa, B.litwinowi A. Doluch) - 2,7%, 396760l
doéragos 3,5 dmb. 339;

- 396b3bsdy  (Populus alba L., P.tremula L., P.nigra L.) - 0,6%,
3964601 dstrsgos 1,4 dgmb. 300 '

bafornggemmb  Bgggdol  domemmgoy®o Irs3oma3nemgbgdals  magoly-
369050bg 369039 Idygamgdl dsmo Bodmemmaonho 6306335680130
b33dd60. Bygolb  Fodmmmmyondo doBgabgdemagdo  gm-gHmo 3603d3bgemmgsbo
3&50150&0)363;'\‘000 835 oy od @301) admhoh@)gaok 60(*)8(‘1030(;\0%3(4)(')353601;0,

et domagmgbetdo.  dGsgama  gOma3sAMgsbo Bo3ob  gOomdmmomds.
sbgmo  3G333ma3qe3bads  Bygdgbsegmmdobs  magdidynfoe sAbgdmdl s
boghggbs 8 ©O™To Bebsm@-Gga0mbsgnnéo,  Jmodsdyndo, bossgmddogo
©> 360M3my96A0 BodBmGgdals dmJdgmgdel dgmgase 4oe0d7ds.

B9l Bodogmaon®o  dOsgsemag®emgbgdol Bq30b900b  gO@-ghmo  dgmemeeo
bagggm  Bodmmegonto  gesbBtol go®don dolo  Foedmwagbss; 3orggem
9Be3by  Lbgoslbbzgs Gebgol  Bggd;abs®gnmmdal  gomgamgdol  (gm®dsios,

$o3g00L xamagdo, Bodgdo, sbeesogdo) Los-Bedmbsmgsemo bes dgmagl. o0
033bsbAoboon  badseroggemel $9903(3070069135-398,gg37mdl  BswooTmsE
d0@s®o  godm(yeorgds  3oskbos; 83 Los-Rsdmbsogamol bsegndggml 3Gsgsemo
Logggn  Bodomemgondo  a0dmy3em939 (3-39emobsdgzomo, b ygbmggmo,
.3sbamady, 0.6 dsdy, . emermbsbego, 3.3986939e0, d.3560dy,
$8sblmmasbo s bbg) @ bogmsbogogsgoem bggdgs Feddmsewgqbl.
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bsbabo 1. Logsdrmggmebl Bygoo @sagsrnmo gmmdgdal gsbafomagds  Bgol
dotromso 8934d69emo 39 Jbosbo Lebgmdgdals dobgogom (%-30)

Ofogipeo
B 3yhs

O&igbogns
Odéysbo
45% Whogo

badgo

W g0dq0

O§sdeno

10%

# ségo

; B8 woboabhigho 9@ ]bosho
i ‘ Alrs.»l':;]('n?»“?}n. o> Vﬁ‘aﬂdu?&(})

boJodroggemml  Bgol  gger@dszosms 3035396036980 Los-Rsdmbsmgsemo
deogagh:  omd. Goggeools, JoGormemo  dgbol, Lelbmgl Job 93033015, 3°34°boobs
bemgol, oed. bsdgols, Rg. Gedemols, 36gbstrgdol, degbsdrgdal, 356b365G530ls
©s Lbgsms gemtds305dL.

Byob_sbemgaszogdol d6sgsemaygtionzbgds dgodmads arrnbBtocgdamo ofbgl
30ggbsérgdol,  bemgbstrgdol, bsdgbsérgdal, Googembatigdal, Fmbbscrigdols s
bbgsos  Bodgdol  dsgamooty;  moomgmmo  dsmgsbo  Tgadmagds  B6sgamo,
bbgoealbgs Bodol yoeemdgdon ogml Fe@dmmagbomo. sds o 0d 3961460s60
Labgmdol  @mdabodgdon Rsdmgsmadgdamo Bgob joemdo 3bmmee  dobogob
sdsbsbosogdgmo  Bodmeemzonco Igagbomemdal,  smbsgmdols s Lbge
dacmergog® oy ydga3omdoor  oogolipdatigdems  3GszamgGmabaden
babosogds.

LoJs®oggmel  Bygob gggms ggobolgadol  Godommaonéd  3Msgeemagties-
bgdoty g9 dgahgtregdo.  gb  (3eemgg  bagoombos ©s @A, gmggmdbeog
3sbbogmgsl dmombmgl. sdoBmd Bg3gigdon Beymge asbzabomme bodscrongg-
ol Bygggel  dosgstio  dgHbosbo  Labgmdadol  jetimdgdols Bodmgmgogo
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dhozomezamabds.  dofomorare  gsdmggbgdame  agedst  3:37mobsdgemab,
m.3sbsmadol s s.memnbsbmgol 3Gmdgdo.

1. Gogemol gob Bodgdo.
bagotronggmel GFoggmbstigdol $odgda, Bgodmgds omggsl, Logdsmm gstrmme
séob  Fgbfegmogmo. 83  FbGog  sobebodbsgos  gammobsdzomol  (1964),
sernbsbmgol  (1968),  o0.0dsxsbmgals (1938), em.dsbsosdols  (1965),
d.bgs6adol (1978; 1999), @.43s8530d0L (1992) s Lhgsms FAmdgdo.

Fogmbstigdel  Bodgdol  @sbsbosmgds  dofomspse  gammoladzomol
6s86mdob  (1964) dobgogom 33843t dmpgdnmo.  Gogmbsdgde  dgdgloe
Bqdga0 Bodmmemaonto b3gddGomss Gamdmpagboemo:

- 6560 34960l oo (Fagetum rhododendrosum). s3 $o3ob
Vogmob  &gopde  3336Gamadames  sbogegm  bojstogaromBo o
sdmbagmgn  basdmggemmb  dogdel  sbéomm  Babosh  bsfoendo.
300039830 Fogggmosh  dgdgamos 393bgo, Gibogs, Fadmo, Begsh Ledos.
dm6edpdo  Dosmdboeyddogmes. Jgadgade  3930QabImos  dobdgho
3ge0, 3oggebomeo  dmpge o Lbgs.  dsmebgymmo bogsdo  beyborss
33630036980 s doGromss  fogsboms o dool  Bsybsoo  séob
{s6dmeagbogoo.

- 6o 30l 0o (Fagetum  laurocerasosum).
3936Ggmadnmos  Esbsgmgn  LsfsGogamel  Bgbosbo  Bgmdgdol  gggms
9Jb3mBogool oo ©sgs6330l B EEMBGe). Foggmash Bgdgamos Gboms,
35GaB30, dmyz0; 3dmsghse G0l aubgomstigdmmo J3gdyys Tysgmed Bgdgmmos
090,  Fgmeo, Jogzsbogdo dmigo ©s Lbgs. dsemsbynmo  baggsto  mbgema..
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bgo. 1500-18008-0b Lodspemgbg, doMomspse bs o (15-209) 5743630l
Bépommgoob  gJbdmbogool  gggtemodty. Goggmash  dgegmmos 6ibogns,
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dool  Bsebs s Lbgs. od  Bodob bsdgeme  bobdomol Fonmbsmgddo
6‘35366)030 a3bsbemgds ads daogmgoqabag\noo.
2. 39gFoFamasbo (gsggebool LmZo, smdmbagemgmol bsdgo) Byggdol Bodgdo.

bogobs o bsdgol  §3obos oy dgégamo By 9ms361glae sbogmgom
hodoﬁmaagm'ﬂo a3bgegds. 3dmbagegm bsJodnggmmendo doﬁomaggogg dgbbgmdo

3[){*;(630 39390960 25




(sb306dols,  soggbol, sbagmiobols  Gsombgde), dmGxmdol  Gsombls s
060smgoal Jaeby mdogolol Igoasbsdegs (smagool bsg@dsmo, 39361900)
3%360Gomgdgmo.  3ndofamasbo  Bggpdeb  Hadglo  Bgbfsgerogmos
seummbobmgol (1964), mdsbsmsdal (1962, 1966) s Lbgsms dogé.

bgdsmo 1. 39dfofzmgebo gy

b gbatr-65d36569801  dodromso Bgol Bodgdo dgdmgaos:

8) bm3bscr-65d365600 gsgaemel Lsmstroo (Abieto-Piceetum oxalidosum).
smbodbymo  Bgol  Bodob  Lmgboc-6sdzbsérgdo  gs3er3gemgdmos  @sbsgmam
baJodmgagmel dogdals J3ges, de s baws baffoemdo.

- do0b  J3gms 6sGormBo 83 Bodob  joEmdgdo agbgegds be. 1200-
13008-3g.  aadohmbgdmos gogasbool  bmgo, Gmdgmonsbsy  FgBrgmemos
sm3mbagmmagmol  6sdgo;  d3gdyy  00mgdal  s6ss,  dsmobgmmo  baggsto,
Bomsmos, obymos  ©  boswsgob  bgosdodl  ssbmmgdon  40-50%-00
Gsdgls, 33683 0go dGsgamo babgmdal d3965699800088 GO, 396Gdme,
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- 7,31383-b, Goggmolb - 5,80433-l, Gibormab - 4,48333-b; 10013. Lodbbel
bogggbgéol goggol Bomosbo domdsbss 11,4043, 6sdgol - 17,47383, Lemgol
- 23,42309, (ogemol - 16,71303, 6@bogol - 12,99 338;  (3bGogropsb
336gmgg  obog  hbl, OmI  Bomdsbol  EsgEmzadol  g3gemeby  dsmsgmo
dohzgbgdemom  bsbosmpgds bmgo, dsb dmbrgil 6sdgo s Fogggemo. domdsbol
©s3(m3gd0l  gosgdon  @sdsmo  dshgzgbgdemom gogze @  Gigboems
bobosongdosh. 39 gbosbo  Lsbgmdgdol  dobgrgom  domdsbol  @sgdemggdol
336bbgoggdammo  dsRgabgdemgdo, dobggee  G0gdo,  dsomgol 33badognese
sdobabosogdgmo  béeob  domgemgon@o  3mBgbgosmols s,  Bgbsdadobsw,
356930 306md9d0b, ﬁoﬁam;amanoﬁ bojgeomsdeg dsmo  bérol  dmemasbo
3603980l d0mdsgemagmgbadonss 3363aGedgdmo.
gbtoga 2.%)
bsgsroggmel Bgol dmsgsdo 3g@dbosto bobgmdgdols
bggdol docmemmpondo 3sbob EsgMmzgdol ©absdo s
bodlbmb Lsggby@gdol dobgegoo.

bodsgemols 1 0sbGoz0

‘Jodlbemb bodsmgmg | Bob 30mdslols 3mymenmds 333 s Beadols
dsgggbgéo 13 | LsBgsemem [ mgdel 336xob | gséxols 3369 | biygem
d 3qdols dols
1 2 3 4 5 6

1. belbergl jobs 3030
20 22,0 0,32 0,03 0.04 0,39
40 28,5 1,56 0,16 0,16 1,88
60 32,5 3,85 0,39 0,33 4,57
80 34,5 7,07 0,74 0,49 8,30
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100 [350 [937 121 o046 [ 11,40
2. sm3mlsgmgmols bsdzo
20 22,5 0,34 0,08 0.07 0,49
40 32,0 1,84 0,41 0,28 2,53
60 38,0 4,75 0,49 0,55 5,79
80 41,0 8,94 1,57 0,81 11,32
100 42,0 14,17 2,21 1,09 17,47
120 42,0 20,33 2,73 1,42 24,48
140 42,5 27,68 3,02 1,69 32,39
160 44,0 37,12 3,23 1,97 42,37
3.39335b00b Lemgo
20 20,0 0,32 0,07 0.07 0,46
40 32,5 1,98 0,40 0,32 2,70
60 42,5 5,58 1,04 0,69 7,31
80 49.5 11,30 1,95 1,05 14,30
100 54,0 19,03 3,10 1,29 23,42
120 57,0 28,43 4,23 1,51 34,17
140 58,0 39,02 5,23 1,75 46,00
160 58,0 50,28 5,83 2,06 58,17
4. s03mbagemamols Fooy
20 24,0 0,34 0,08 0.03 0,45
40 32,0 1,76 0,41 0,15 2,32
60 37,5 4,52 097 0,31 5,80
80 40,5 8,58 1,69 0,43 10,70
100 42,0 13,80 2,44 0,47 16,71
120 43,0 20,15 3,14 0,49 23,78
140 440 27,79 3,81 0,53 32,13
160 45,5 37,33 4,67 0,71 42,71
5. 3o338bomGo Gzbogms
20 20,5 0,27 0,07 0.04 0,38
40 25,5 1,34 0,33 0,16 1,83
60 28,5 3,37 0,77 0,34 4,48
80 30,5 6,31 1,34 0,57 8,22
100 31,0 10,14 2,02 0,83 12,99
*) - @bGomol 3mbszpBado  sdmmpdymas  dmbmgGagaowst  [.H.uraypu,
[.C.A3e6ucawBuan - “COPTUMCHTHBLIC H  TOBAPHLIC TAOGJAHUBI  OCHOBHBIX

Jgecoobpasyomnx nopon ropunix aecos CCCP" Mocksa, Arponpomusaar. 1990,
Tabanuw 16, 17, 18, 19, 20.
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The Biodiversity of Georgia’s Forests
SUMMARY

The problems of maintaining and improving our environment’s biodiversity
have become especially acute in the modern stage of human development. The
protection of biodiversity is clearly linked to the infinite and steady
development of natural life. The foundation for cataloging the benefits of
biodiversity lies in a deep knowledge of the flora and fauna of a given territory.

This knowledge can reliably be used to define the perimeters of complex and
multi-faceted evaluations of the biological properties of living organisms that
have real or potential economic importance. Evaluating the value of natural
species is essential for theoretical, methodical and practical advancement.

The forest is one of the leading providers of natural resources in Georgia.
Forests in Georgia are distinguished for their great diversity in geographical
location and growing conditions. The forest creates unique, manifold and inter
dependent biocenosis. The main factor that conditions all this is the naturally
formed surface or relief of the country. It is widely known that the formation of
the most complicated natural ecosystems take place in mountainous regions.
Mountains and their ranges create the background for the origin, growth and
development of the forest as a living organism. It is true that the positions of
mountain slopes, the degree of inclination, and the elevation determine the
provision of the forest vegetation along with soil, water, light, heat and other
vital substances and environmental factors.

Proceeding from this, the sustainable management of forests means the
organization of forestry practices that will ensure the preservation and
improvement of forest resources. Sustainable forest management also means
carrying out environmental and socioeconomic functions on the local, national
and international levels It is necessary to resolve the strategic problem of
studying cataloging and assessing the biological diversity of forests in order to
put them to sensible use.

Georgia is rich in forests. Approximately 40 percent of the country’s territory
is covered with forests. According to data, the following countries lag behind
Georgia in this regard: Germany, France, Italy, Great Britain, the Ukraine,
Poland, Azerbaijan, Armenia and many others.

The total area of Georgia’s forested territories is 2,752,000 hectares. The
supply of timber amounts to 434 million cubic meters. The annual average
timber increase is 4.5 million cubic meters.

The biodiversity of Georgia’s forests is complex. The study of the biodiversity
of forests and its many facets has a long history in Georgia, but the detailed
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study of this very important, multi-sided problem has received special attention
only recently as a result of the conference held in Rio de Janeiro in 1992 (“The
Convention about Biodiversity”). The Gulicashvili Institute of Mountain
Forestry of the Academy of Sciences of Georgia has been studying biological
diversity in forests ecosystem on the level of species, ecology and genetic
selection since 1996. The study of this problem resulted form research on the
ecosystem of beech forests (Fagus orientalis). This earlier research came about
because nearly half of Georgia’s forests are dominated by beech tree groves.

According to the long-term scientific research program of the Institute, the
study of other ecosystems is planned. This research will investigate the natural
processes of the origin, formation and development of forest ecosystems and
serve to enable the establishment of scientifically founded measures of a
biological nature.

Forest vegetation is most prominent in the mountains. Georgia’s forests differ
greatly depending on geographic location, environmental, biological or other
factors. The forests are conditioned by the great diversity of natural conditions
in which they grow and develop.

The forest in a balanced ecological system. The change or disappearance of
one of the components of this system brings about the partial or complete
change of the ecosystem as a whole.

Forests in the Caucasus and especially in Georgia exhibit the unique biological
diversity of their origin, -growth, development, and composition, as well as
other characteristics. In comparison with European forests, forests Georgia are
distinguished by a Wide variety of landscapes. The vast majority of European
forest cenosis are of artificial origin, and thus possess limited and unevolved
biodiversity in comparison to natural ecosystems which are rare in Europe.

At present it is indisputable that a natural forest, with its biological integrity,
productivity and structure, greatly surpasses the ecosystems of artificially
created forests.

From this point of view the Caucasian forests and in particular Georgian
forests, 90 to 95 percent of which are of natural origin, can be considered as a
standard for European countries. This especially concerns the cenosis of virgin
forests.

One of the most important defining factors of the biological diversity of forests
in the number of species they contain. Georgian forests are populated by a
great many species of trees and bushes (approximately 400). Every one of them
is an inseparable part of the ccosystem as a whole and encompasses its own
micro-cenosis. On an individual level they cannot create an independent
ccosystem on a wide scale. Most of them occur in the groves where they are
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mixed with the species that prevail there and make up separate biological
groups. This is precisely the manifestation of the wide spectrum biological
diversity of the forest composition.

The plant forms of Georgia are divided into the following groups:
— trees, the number of which amounts to 153 species

— bushes — 202 species.

— semi-bushes — 29 species and

— lianas — 11 species.

Georgia’s 153 species of trees are divided according to height:

- Tall trees (25 + meters) represent 51 species;

The most noteworthy of them are: Caucasian abies, Oriental fir trees,
Sosnovsky or bitovinda pine trees, Oriental beech trees, ordinary chestnut
trees, oaks, Caucasian hornbeams, alder trees, ordinary ash trees, line trees, etc.

- mid-sized trees (from 7 to 25 m.) 56 species, among them the 5 varieties of
birch, and wild apple trees, wild pear trees, sour plum trees, persimmon
trees, box-trees, etc.

- small trees (less than 7m.) make up 46 tree species, among them red juniper
trees Pontian oak trees, buckhorn trees, birch bark trees, pomegranate trees,
Cornelia cherry trees, etc.

One of the important indicators of the biodiversity of Georgia forests is the
great number of relict and endemic trees and plants. It is impossible to name all
of them but the following precious relicts and endangered flora are noteworthy:
Hartvisi Oak tree, Supin tree, bitchvinta pine tree, Colchian box tree, yew-tree,
Imeretian Oak tree, fig-tree, Pontic rhododendron, Georgian maple tree,
strawberry, ordinary persimmon, juniper, etc. Most of these varieties are
entered into the Red Book of the former Soviet Union and Georgia.

It is worth noting that the Hartvisi Oak tree, Colchian pussy-willow tree lupine
tree, Pontic rthododendron and others have retained the biological properties
that they possessed in the remote tertiary period. For example, the Hartvisi Oak
tree, and fig-tree have retained a few periods of growth and the ability to
blossom twice a year.

Virtually no single European country possesses this kind of forest ecosystem
diversity. Georgia’s forest cenosis are perfect objects of complex scientific
study. This uniqueness attracts the interests of a treat number of local and
foreign researchers.
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This interest is confirmed by the fact that within the projects devoted to the
sustainable development of protected areas and forestry, the study of
unexplored diversity issues in forest ecosystems is envisaged.

The species that compose Georgia’s forests and their specific territories vary
greatly, even in small areas. Firstly it depends on the relief of the territory and
the variety of the soil and climate conditions. The interrelation of soil and
climate conditions define the character of the productivity and diversity of
forest ecosystems. The forest vegetation and the representatives of fauna
populating the forest are directly or indirectly dependent on the depth of the
soil, on its physio-chemical qualities, humidity, the quality of the food and the
characteristics, of the aboveground micro-climate. It is true that these
environmental factors define the general process of the formation of forest
cenosis, but along with this the forest introduces some direst factors to the
character of the landscape, thus presenting vital force of environment
formation. The existence of mixed and homogeneous groves in nature indicates
the biodiversity and complex structure of the forests. Despite the presence of
many species of trees and bushes in Georgia’s forests, the forests are primarily
represented by groves predominantly composed of timber species. For
instance, groves of coniferous trees (abies, fir trees, pine trees) occupy 19
percent of the forest territory, while larch forests (beech, oak, chestnut, birch,
etc, with intermittent bushes) occupy 81percent.

The largest territories of Georgia’s forests are occupied by Oriental beech
groves. The are spread on 45 percent of the forested land; oak groves occupy
10.5 percent; abies groves -—8.5 percent; hornbeam groves — 6.6 percent; fir-
tree groves — 5.8 percent; pine-tree groves — 4.7 percent; - 3.2 percent; birch-
tree groves 3.1 percent; chestnut tree groves — 2.5 percent, etc.

The spread of forests in vertical zones and the degree of slant of the slopes
define the biodiversity of the forests. Forests on vertical zones are not equally
distributed, thus 26.8 percent of the forests are spread below the elevation of
1000m. above sea level and from 1000m above sea level and higher 73.2
percent of forests occur, that is % of the total territory of forests.

The difference in natural conditions in eastern and western Georgia influenced
the spread of forests in vertical belts, which in its turn created the biodiversity
of the forests. Fore instance, in western Georgia the unfrosted, arid and semi-
arid vegetation belt does not occur which in eastern Georgia, at the elevation of
300-400m. to 500-600m, a so-called arid or light forest belt is spread with a
unique composition, origin and disposition of trees. Experts report that the
zone is a transitional step from semi-desert to forest and can be considered an
analogue of subtropical forest-steppes. In Vashlovani, an aspen tree that dates
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back to the tertiary period grows. Mixed sub-tropical forests growing in eastern
Georgia are marked by a great abundance of biodiversity.

According to the inclination of the slopes, Georgia’s forests are distributed as
follows: on slopes with an inclination of 20 ”— 22 percent of the total amount
of forests are situated. The greater part of the forests are situated on slopes with
an inclination of 78", 21-35", 36", that is on very steep slopes. The above-
mentioned facts explain that the great variety of biodiversity of Georgia’s
forests are conditioned by vertical zones and the degree of inclination of the
mountain slopes. The most unique examples of Georgia’s forest ecosystems
and biodiversity are its virgin forests spread over approximately 500-600
thousand hectares. Fortunately, such forests are preserved on large territories of
Georgia. These forests have not only national but also broad regional
significance because virgin forests no longer exist in European countries and
even forests of natural origin are a great rarity on the continent. Virgin forests
in Georgia primarily occur on protected areas and on areas situated along the
upper points of rivers, on very steep slopes, and in the sub-alpine zone. These
territories are part of State forest fund. Upper and inaccessible points of the
following rivers are especially rich in virgin forests: the rivers Bzipi, Kodori,
Enguri, Tskhenistskali, Rioni, Alazani, Liakhvi and others.

Virgin forests are populated by groves of beeches, abies, firs, pines and
birches. These forests are wonderful creations of naturc. The evolution and
decay of organic substances is an ongoing process here. Virgin forests are
represented by vertical united stands and by the complete spectrum of
biodiversity. The constitution and phytocenosis of these stands in revealed in
their underground or aboveground expanse and in their formation. A Natural
mosaic inlay can be observed here: the root system of the stand, the grass
cover, and the biological stages of the stand development: saplings, young
trees, mid-aged trees, trees growing ripe, natural trees, old trees and finally
withered and dying trees. Biodiversity in virgin forests is characterized by a
great variety and also by the interconnection and mutual influence of flora and
fauna. Each tree or its biogroup possesses its own phytocenological
characteristics and greatly differs from other trees. Every one of the trees has
its own place and influences other trees. Together the trees are in close
interrelation with each other. The development of these forests in such
conformity with natural law is distinctly visible across the entire aboveground
area. Irregularities in the location of the forests affect not only the structure of
every component of the stand but also influence the growth and development
of individual trees and their groups. But the mosaic inlaid in the vertical
position of the stand, its compactness or discontinuity, are undoubtedly
biological traits that naturally characterize the previously mentioned timber
plants. The uneven lighting in the forest undergrowth, the peculiarities of the
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mountain relief and also the amphithetric position of the trees on mountain
slopes conditions the appearance and development of biologically
heterogeneous, vertically united and multi-aged stands.

The biodiversity of virgin beech, abies, fir, pine and other forests is confirmed
by the variety in the process of their development over time. The study of this
question resulted in defining the development of the forests in conformity with
natural law in the part. It provides the possibility of identifying the main
directions of forest development in near future. To solve the problem of the
biological development of forests over time is the most significant moment in
the study of forest-bearing and the evolution of forest development.” It is an
individual instance in the process of biogeocenosis as well” (V1. Sukachov,
1964). It is necessary to continue on a large scale the scientific and
experimental research according to modern needs in the future.

An indicator of biological diversity in virgin stands is the arrangement of trees
in horizontal areas. A thorough study of this question would explain many
aspects of the origin and development of the forest. Trees that are situated
horizontally in stands grow in groups. Any natural renovation is mainly
connected with regeneration present in forests as the result of the death and
collapse of elderly trees. These micro-groups exist in any forest consisting of
trees of multiple ages, but they are mostly found in mixed forests populated by
abies, firs, pines, and beeches. In these forests, species with different
edificators of their metabolism in relation to nature meet together; such species
include abies, firs, beeches and other timber species which grow together with
them. From the point of view of biodiversity, the study of the characteristics of
the horizontal structure, the investigation of the biocenonsis of separate
sections of the forest, is important due to the fact that even within the area of a
singular, monotype forest the environment is mot equally favorable for the
origin, growth and development of young timber generations. This is the very
circumstance that indicates the biodiversity of these forests. Abundant
reseeding of undergrowth is insufficient for natural innovation. It is necessary
to create favorable conditions for the development and life of the seed and the
sapling. It should be noted here that a long period of time (20-30-40 years and
sometimes even longer) is required favorable conditions to be created. The
evolution of undergrowth depends on the dynamics of the stand development,
on the falling and death of elderly trees, and other factors that do not occur
annually.

The virgin forest varies in composition. It passes through all the biological
stages during a lifetime of one generation. The change of generations over time
has a cyclical character. The completion of one full biological cycle of a stand
formation occurs over great many hundreds of years. At the final stages of
forest development the foundation for the emergence and development of a
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new generation is laid. The most essential changes take place when the oldest
part of the stand begins to naturally disintegrate and die, thus returning, over a
comparatively short period of time, a huge supply of biological substances to
the soil that have been accumulated over hundreds of years. The supply is
returned to the soil in the form of dead timber, thus enriching and intensifying
the biological process in the soil, which in its turn demonstrates a wide range
of biodiversity Trees reaching the height of 40-50-60 mm. and the width of 2-
2.5m are not rare in such forests. The average supply of timber is 1,000-1,200
cubic meters per 1 hectare, and in some stands it amounts to 1,800-2,000 cubic
meters (in the stands where abies dominate).

In the Akhmeta region, in particular on Mta-Tusheti, a unique natural
phenomenon occurs: virgin pine forests and virgin birch forests. The pine
forests are populated by trees of three generations. They occur at the elevation
of 2.0-2.2 thousand meters. Above them are birch forests at the elevation of
2,300-2,600 meters. Experts assume that the pine and birch forests on Mta-
Tusheti have no likeness, not only in Georgia and the Caucasus, but beyond the
region as well.

Georgia’s multi-aged, multi-step (in height and in width as well) according to
particular conditions, are presented by stands of varying types of composition.

To illustrate this fact a scheme is offered which shows the distribution of multi-
aged abies according to altitude. It also indicates the biodiversity of the stands.

1. The upper or first floor of the stand is represented by the tallest and thickest
trees.

2. The second floor of the stand, where the trees experience the influence of
taller and thicker trees, yet still tend to grow tall, and over a certain period
of time reach the upper floor of the stand.

3. The middle parts or third floor of the stand: the number of the trees makes
up 30 percent of the total.

4. The subordinate or lowest fourth floor of the stand, where the trees are
situated below the trees of the upper floors and thus receive a deficit of
light. The growth of these trees is significant.

The abies, fir, beech, pine and other forests are composed of different
biological and forestry components which indicate their biodiversity. Under the
cover of these forests the continual process of creation and development of
new forest generations is taking place. In the vertical direction of the forest, a
wall-like, open-work structure of assimilative parts of the plants is formed.
They struggle against one another for the sunlight. Because of this, the trees of
the lower part of the forest have coniferous leaves or needles primarily on their
upper branches which are situated perpendicular to the rays of the sun,
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resulting in heliotropic deformation of the stem and branches of the upper parts
of trees.

The biodiversity of the forests is revealed in the dynamics of the accumulating
biomass of the timber species. The individual growing tree or the entire stand,
during different stages of growth and development, and due to the influence of
various external footers (soil, climate, etc.), as well as biological
characteristics, accumulate different amounts of biomass (root, trunk, stem,
branch, leaf, etc.). For instance, according to our data, a 60 centimeter wide
tree possesses the following amount of total mass:

Sosnovsky pine tree — 4.57 cubic m.;
Oriental fir tree — 5.79 cubic m.;
Caucasian abies tree — 7.31 cubic m.
Oriental beech tree — 5.80 cubic m.;
Caucasian hornbeam — 4.48 cubic m.

The amount of the entire biomass accumulated by the timber species is
conditioned in the first place by the genetically inherited biological potential of
their growth, by environmental factors and by the biodiversity of the entire
process of growth and development from birth to death.

The traits of natural innovation, through seeds or shoots, are hereditary or
genetic qualities of this or that timber species. For example, in arid or light
forests the inherited property of natural innovation is quite a distance between
trees.

The ability to adapt frost and drought is also a genetic property of a plant or a
tree; the same can be said about tolerance to heat and humidity (Xerophytes,
etc.).

Another genetic trait among beeches, firs and abies is that they can grow very
slowly in the shade over tens and hundreds of years (250-300), and then after
obtaining more favorable light conditions begin to grow intensely, pass
through all the stages of biological development and achieve maximum height
and thickness. Such trees occur in great quantity in Georgia’s virgin forests on
a genetic level have yet to be studied thoroughly. This situation is essentially
due to the lack of appropriate materials, technical equipment and scientific
staff. This should be taken into consideration while developing new projects on
the study of biodiversity.

Forests that are marked by a great range of biodiversity (composition due to
species, structure, age structure, degree of denseness, etc.) are characterized by
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much higher more broad environmental functions than stands of simpler
composition and structure.

Finally we must conclude that in order to maintain the biodiversity of
individual ecosystems and, accordingly, to facilitate the implementation of
socio-ecological and economic functions, we must develop a complete
compendium of biological, environmental, economic and forestry measures for
each ecosystem of the forest. Such complex studies should contain
scientifically based, concrete programs aimed at protection and development,
as well as at increasing the environmental importance of forests. The goal of
the development and realization of these projects must take into consideration
the economic and financial conditions of the country. In this context the
assistance and support of the World Bank and World Wild Fund, as well as
other donor countries, is given a decisive importance. Without this support the
study of biodiversity problems would be long and hard.
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